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ABSTRACT _ :

Eight bucks weighing between 12 and 15kg
liveweight and age range of 9 -12 months were
used in 8 42-day feeding and metabolism
trials to.study the water intake and feed
utilization relationship in the West African
Dwarf (forest) gocts of Southern Nigeria.
There was no significant difference in the
average water intake between the groups but
feed intake was significantly different between
the groups (P<0.05). Feed efficiency was very
similar between the groups; Dry Matter (DM)
intake to water intake ratios were 0.21 and
0.27 respectively while mean daily liveweight
gains were significantly different. Nitrogen
utilization showed significantly higher
nitrogen intake and nitrogen loss between the
groups but nitrogen retained as per cent of
nitrogen intake was however not different
between the groups. Results from the study
established a positive correlation between
water intake and feed intake in the
experimental goats with correlation (r) values
of 047 and 0.53 for the two groups
respectively.

Key word: Water intake, fecd utilization, West
African Dwarf Goats.

INTRODUCTION

Water and feed intake are generally
associated with each other, (Whyte, 1963,
Macfarlane and Howard 1972, Singh et ol
1976, King et al. 1978, Preston and Leng
(1987), stated that a restriction in water intake
apparently reduces feed intake. Philips (1960)
explained that the relationship between water
and feed intake exists mainly because of the
role of water in the process of food digestion,
elimination of digested residues as well as in
the excretion of waste products of metabolism.

Goats are efficient animals in the use of
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water (Devendra and Mcllroy 1982). In the
tropics, goats are adapted to water shortages
and often have low water turn over rates
(Devendra and Mcliroy, 1982). The efficient
conversion of the Dry Matter (DM) intake of
goats indicates their capacity to utilize feed
voluntarily, usually consuming DM at the rate
of 2-3% of their body weights. A practical
knowledge of the relationship between water
intake and feed intake/utilization of this breed
of goat will provide a guide in the provision of
adequate water and feed to other breeds of
goats managed in this ecological zone.

This work was undertaken to provide some
information on the relationship between water
and feed intake and utilization by the West
African Dwarf (Forest) goats of the humid
environment of southern Nigeria under the
semi-intensive system of management.

MATERIALS AND METHOD

Eight bucks of the WAD (Forest) goats
weighing between 12 and 15kg liveweight and
age range of 9 - 12 months were used in a 42-
day feeding and digestibility trials at the Farm
Project site of the University. They were
randomly allocated on the basis of liveweight
into two treatment groups designated A and B
of 4 bucks each. Each buck was maintained in
individual feeding pen and was offered
1.5kg/day of cowpea hay.

They were routinely fed twice daily at 08.00h
and 16.00h respectively. Bucks in the groups
A and B were each provided 5.0 and 7.5kg of
water per day (ARC, 1965) in half-cut drums.
The total amount of water was offered once
daily to the goats in the morning. Before new
feed and water were offered in the morning to
the experimental goats, the residues of the
roughage was weighed to determine intake and
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roughage was weighed to determine intake and
the water intake was calculated by a measure
of the water left. All the goats were weighed
at the commencement, the 2nd week and end
of the trial. In order to minimize fluctuations
in body weights, the mean weights at the
commencement and 2nd week were used to
calculate the metabolic size (W®kg) of the
goats.

The feeding trial was terminated by a
metabolism period of 5 days in which total
faccal and urine collections were made by
procedure described by Ikhatua and Olubajo
(1979). Samples of the roughage fed and the
residucs were collected and representative
samples were taken for the determination of
the chemical constituents.  All proximate
analyscs were determined using A.O.A.C.
(1980) methods. All results were subjected to
statistical analysis using the student t-test
(Steel and Torrie, 1960).

RESULTS AND DISCUSSION

From the proximate chemical composition of
the roughage (Table 1), its crude protein
content of 12.7% is quite higher than that
recorded for groundnut haulms (9.8%) also a
legume hay by Ikhatua and Adu (1984). This
high crude protein value of the cowpea hay is
indicative of its high feeding value, conforming
with the report of Williamson and Payne
(1984) that legume straws possess high feeding
values.

TABLE 1: CHEMICAL COMPO-
SITION OF COWPEA HAY
FED (G/100gDM).

Constituents ( % )
Dry Matter 89.8
Organic Matter 81.1
Crude Protein 127
Crude fibre 18.5
Ether extract 1.8
Nitrogen-free-extract  48.1
Ash 6.7

The data in water and feed utilization of the
experimental goats in Tablc 2 indicate that the
bucks offered 50% water above minimum
water requirement (group B) consumed
significantly (P<0.05) higher amount of the
roughage 96g/W°”kg/day than those on the
minimum water requirement treatment
64g/W%kg/day. Similarly the average daily
water consumption of 352ml/W°”kg/day for
the group B bucks was also higher than the
value of 310mi/W*"kg/day for the group A
goats. The higher DM intakes of the group B:
goats possibly necessitated the higher water
consumption of the goats as a result of a
greater need for water in digestion, utilization
and elimination of the waste products of
metabolism. Those observations are supported
by the results of Phillips (1960) who outlined
the significant role of water in the digestion
and excretion of waste products of
metabolism. Ikhatua and Olayiwole (1982)
reported a decline in feed intake of feedlot
animals as a result of reduction in water
intake by the animals. ‘

A positive correlation between water intake
and feed intake was observed in this study
with correlation coefficient (r) values of 0.47
and 0.53 for the two groups respectively. This
result is in conformity with the works of
Philips (1960), Roubicek (1969); Devendra and
Mcllroy (1982). The dry matter (DM) to
water intake ratios of 0.21 to 0.27 for the
groups are similar to the range 0.20 to 0.25
reported by Devendra and Mcllroy (1982) for
goats in the tropics.

Although there was a significantly (P<0.05)
higher nitrogen intake by group B goats, the
amount of nitrogen retained as per cent of
nitrogen intake were however similar in both
groups. ‘This result is possibly due to the
significantly higher amount of nitrogen loss by
the group B goais through nitrogen
metabolism as a result of the higher water
intake. This trend in the nitrogen loss of the
experimental goats agrees with the findings of
Utley, Bradley and Boling (1970) and
Thornton and Yates (1968).
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TABLE 2. PERFORMANCE OF EXPERIMENTAL GOATS

Parameters GROUPS

A B S.em
Mean liveweight (Wkg®”) 66 75  0.80
Mean daily liveweight gain (g/Wkg °®/day) 360 550 197
Mean DM intake (g/Wkg *”*/day) 640 960 227
Efficiency of food utilization (kg feed/kg gain) 1.0 1.7 8.03
Mean water intake ml/Wkg""/day) 310 352 1.04*
Dm intake: Water intake ratio 021 027 006
Nitrogen Metabolism (g/Wkg®”/day) Nitrogen intake 077 116 0247
Nitrogen loss (faecal + urinary) 048 0.69 018"
Retained Nitrogen 029 047 0097
Apparent digested Nitrogen (%) 578 686 116"
N-retained as % N-intake 377 405 n.s

*Mean between groups are statistically different (P<0.05)

A significantly higher average daily liveweight
gain was recorded for the group B goats. This
may be partly due to the higher feed intake
and nutrient, particularly the protein,
utilization by this group of goals. The
experimental goats being weaners would utilize
nutrient efficiently for growth. This is similar
to the findings of Umunna et al. (1981). Feed
efficiency was however very similar in both
groups of experimental goats.

The apparent digestion coefficiznts given in
Table 3 indicate that except for crude fibre

TABLE 3. APPARENT DIGESTION COEFFL

CIENTS (%) OF COWPEA HAY FED

Nutrients GROUPS

A B S.e.m.
Dry Matter 4962 612 247
Crude protein 5780 686 1.6
Crude fibre 546 584 0.8
Nitrogen-free-extract 643 717 14
Ether-extract 588 622 09

**Values are significantly different (P<0.05)
between the groups.

and ether extract (fat), the group B bucks
were significantly more efficient in digesting
the nutrients of the roughage than the group
A bucks. This is perhaps attributable to the
higher water consumption of the animals in
this group. This is similar to the results of
Ikhatua, Ehoche and Umoh (1985) in which a
progressive higher nutrient digestibilities were
observed between free choice and water
restricted Zebu bulls. This higher nutrient
utilization perhaps explained in part the
significantly higher DM intake also observed
with this group of goats. The higher nutrient
digestibilities of this group of goats allowed a
rapid passage of the nutrients through the
gastro intestinal tract, creating more intake to
achieve maximum ‘rumen file’.
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