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Abstract: The study was conducted in Ginchi watershed area of Dandi District in West Shewa Zone of Oromia
Regional State, Ethiopia. The objective of the study was to assess the effect of location and season on free
water consumption of livestock under field condition. A purposive sampling technique was used to sample
livestock species. Data were collected and analyzed using descriptive statistics. Results of the study revealed
that season showed high variation (P<0.001) in livestock water intake and without variation between locations.
The overall mean water intake revealed significant variation (P<0.001) between indigenous and crossbred bulls,
dry and lactating cows, working and nonworking oxen, indigenous and crossbred lactating cows. There was
seasonal variation (P<0.01) in water intake within cattle, horse, sheep and donkey types except for crossbred
bull and lactating donkeys that showed no difference (P>0.05) between the short rain and the dry seasons. It
was concluded that the effect of season on livestock water intake is high. Free water intake by livestock was
also varied based on physiological condition, stage of growth, species, breed and types within species or
breed.

Key words: Dry Season  Short Rain Season  Wet Season  Livestock  Water Consumption 

INTRODUCTION economical water development and even influence the

For those concerned with livestock development, it agro-ecological region. 
is useful to know the amount of drinking water consumed In Ethiopia, no information is available on the relative
by different livestock species and the seasonal influence amount of free water consumed by livestock under field
on water consumption and on water availability. Most of conditions in different seasons and locations so far. Thus,
the livestock development activities in Ethiopia, in a study which encompasses livestock and their water
particular improved dairy development projects are now requirement is highly appreciable and offers necessary
initiated in highland areas. In these areas, water is limiting base line data to any researcher and decision makers. On
factor during the dry season in amount and availability account of this background, this study was undertaken to
when the demand for water is high by livestock due to fill this gap of information. Therefore, the objective of this
high dry matter content of the feed and high ambient study was to evaluate the effect of seasonal and location
temperature. Drinking water consumed by livestock on free water consumption of livestock under field
constitutes the major part of sources of water intakes and condition in Ginchi watershed area. 
it is influenced by many factors among which location,
animal species and seasonal influences were the factors MATERIALS AND METHODS
considered in this study. Daws and Squires [1] indicated
that information derived from such studies provide The Study Area: The study was conducted in Ginchi
valuable economic and technical guidelines to national watershed, Dandi district of West Shewa zone of the
authorities for livestock development decisions; to Oromia Regional State, central Ethiopia. The area is
manage and properly exploit water resources. King [2] located 90 km west of Addis Ababa at an altitude ranging
also indicated that it helps to plan, organize and execute from 2140-2800 m above sea level, with mean annual

choice of livestock species, breed or class for a given
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rainfall  of  1140  mm  and  average  daily  temperature of RESULTS AND DISCUSSION
16.3º C [3]. The soils are Pellic Vertisol, Vertic Cambisol
and Nitosol  [3,4].  The  study  area  was  stratified  into Water consumption by cattle in the short rainy
three based  on  altitudinal  ranges  viz.,  Land  type A season: The study revealed that water consumption
(2140-2200 m.a.s.l.), Land type B (> 2200-2400 m.a.s.l.) and during short rain season showed significant variation (p<
Land type C (> 2400-2800). Land types A, B and C 0.01) between indigenous bulls and cross bred bulls. The
correspond to low, medium and high altitudes, crossbred bulls consumed on average more water (23.3
respectively. The majority (57%) of the population resides liters) than the indigenous once (11.28 liters). French [5]
in land type C, whereas 28 and 13% resides in land types indicated that Bos indicus breeds require less water than
A and B, respectively. most Bos taurus breeds when managed in the same

Sampling Techniques: To select the sample animals, the indigenous male cattle drink half as much as exotics under
total number of livestock from each land type, which made the same conditions. 
a total of three sample areas, was obtained. A purposive Free water intake during the short rainy season
sample of livestock with different physiological stages showed variation (P<0.05) between dry and lactating
from the livestock population was selected and a tag cows, as well as between dry and pregnant cows,
number was given to each livestock species before the respectively. Since lactation exacerbates water loss, it
actual estimation of free water intake under filed causes similar increases in drinking requirement. Reid and
condition. The following animals were selected for the Carlson [7] showed that a dairy cow yielding 12 liters per
purpose of the study: 9 indigenous bulls, 3 crossbred day secrets 10.5 liters of water in her milk. Cows in milk
bulls, 46 calves, 22 heifers, 27 dry cows 64 lactating cows, require the greatest amount of water in proportion to their
9 pregnant cows, 70 non-working oxen, 70 working oxen, weight or surface area because water constitutes 85-87 %
14 young bull, 33 non-lactating donkeys, 3 lactating of the milk they yield. Barrett and Larkin [6] reported that
donkey, 4 pregnant donkey, 21 male mature horse and 47 dairy cattle in the tropics require an extra three liters of
mature sheep. drinking water for every liter of milk produced. 

Estimation   of    Free    Water    Consumption   Under between lactating and pregnant cows, as well as between
Field Condition and Analytical Techniques: Water heifers and young bulls during short rainy season. A
consumption    was     estimated     during    November, highly significant (P<0.001) variation in water intake was
April and July representing dry, short rain and wet observed between non-working and working oxen during
seasons,  respectively,  to  examine   seasonal  and the short rainy season. The reason for high water intake
location influence  on  livestock  free  water  intake. of working oxen was due to loss of a significant amount
Animals  in  each  species  were  freely  allowed  to  drink of water during working.
from known quantities of water offered in wide mouth
plastic troughs of 30 liters capacity placed adjacent to the Water Intake of Cattle during the Main Rainy Season:
water points. Drinking was permitted at the time when the Water intake during the wet season showed a highly
local communities water their animals at water sources, significant variation (P<0.001) between crossbred and
usually between 12 am and 3 pm local time. Each animal indigenous bulls, dry and lactating cows, working and
was allowed to drink separately. Water left after non-working oxen, as well as between heifers and young
consumption was collected, measured using calibrated bulls (P<0.01) and between dry and pregnant cows
plastic jog and recorded individually. The difference (P<0.05). The high moisture contents of the feed during
between the quantity offered and leftover was recorded the main rainy season make a substantial contribution to
for each animal as the amount of free water consumed. the low free water intake of animals. A considerable
Collected data from the households were compiled and proportion of water need is satisfied from green feed
tabulated. The data were analyzed using Statistical sources. King [2] indicated that the feed moisture
Package for Social Sciences (SPSS, Base 10.0) computer threshold at which no free water is necessary is high for
software. It involved descriptive statistics such as mean, water dependent ruminants such as cattle, intermediate for
percentile and standard deviation for the different small ruminants and low for desert-adapted ruminants
variables. such as camel. 

environment. Barret and Larkin [6] reported that

There was no variation in water consumption
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Table 1: Mean water consumption (l/day) by different types of cattle Table 4: Mean (±SE) water consumption (l/day) within types of cattle
during short rain season in Ginchi watershed

Animal type N Mean±SE
Bull 9 11.28±1.15a

Crossbred bull 3 23±3.60b

Calf 46 2.66±0.21c

Dry cow 27 8.41±0.56d

Lactating cows 64 11.38±0.50e

Pregnant cow 9 11.50±0.50ee

Non working oxen 70 12.01±0.54g

Working oxen 70 19.46±0.43h

Young bull 14 6.89±0.98i

N=number of animals; Means under the column with different subscripts are
significantly different (a vs. b, d vs. e, P<0.01, g vs. h, d vs. ee, P<0.001)

Table 2: Mean water consumption (l/day) by different types of cattle during
the main rainy season in Ginchi watershed 

Animal type N Mean±SE
Local bull 9 2.94±0.44a

Crossbred bull 3 7.5±0.29b

Calf 46 0.61±0.06c

Heifer 22 1.35±0.14d

Dry cow 27 1.05±0.16e

Lactating cows (local) 64 2.26±0.13f

Pregnant cows 9 2.11±0.45g

Non working oxen 70 2.35±0.14h

Working oxen 70 3.15±0.12i

Young bull 14 2.28±0.24j

N=number of animals; Means under column with different superscripts are
significantly different at (a vs. b, e vs. f, h vs. i, P<0.001; d vs. j, (P<0.01;
e vs. g, P<0.05). 

Table 3: Mean water consumption (l/day) by different types of cattle during
the dry season in Ginchi watershed 

Animal type N Mean±SE
Local bull 9 15.61±1.10a

Crossbred bull 3 26.5±1.44b

Calf 46 5.67±0.21c

Heifer 22 12.81±0.40d

Dry cow 27 11.15±0.38e

Lactating cows (local) 64 15.58±0.34f

Crossbred lactating cow 7 59.22±7.88i

Pregnant cows 9 15.94±1.25g

Non working oxen 70 17.01±0.27h

Young bull 14 12.86±0.83d

N=number of animals; Means in the same column with different superscripts
are significantly different (a vs. b, e vs. f, e vs. g, f vs. i, P<0.001; b vs. i,
P<0.01)

Water Intake of Cattle during the Dry Season: Compared
to the short rain and the main rainy seasons, free water
intake increased for all classes of cattle (Table 4). The
highest average water consumed at twice a day watering
frequency was 59.23±7.18 liters with a range from 39.50 to
90.1 liters per day by crossbred lactating cows. During the
dry season, a significant (P<0.001) difference was
observed in water intake between indigenous and
crossbred lactating cows. 

during the dry, short rain and the main rainy seasons in Ginchi
watershed

Animal type N Dry season Short rainy season Main rainy season
Local bull 9 15.61±1.10 11.28±1.15 2.94±0.44a b c

Crossbred bull 3 26.5±1.44 23±3.60 7.5±0.29ba bc b

Calf 46 5.67±0.21 2.66±0.21 0.61±0.06a b c

Heifer 22 12.81±0.40 - 1.35±0.14a b

Dry cow 27 11.15±0.38 8.41±0.56 1.05±0.16a  b c

Lactating cows 64 15.58±0.34 11.38±0.50 2.26±0.13a b c

Pregnant cows 9 15.94±1.25 11.50±0.50 2.11±0.45a b c

Non working oxen 70 17.01±0.27 12.01±0.54 2.35±0.14h g h

Working oxen 70 - 19.46±0.43 3.15±0.12a b

Young bull 14 12.86±0.83 6.89±0.98 2.28±0.24 a b c

Means within the same row with different subscripts are significantly different
(P<0.01)

Table 5: Mean water consumption (l/day) by different types of equines and
sheep during the short rain season in Ginchi watershed

Animal type N Mean±SE
Dry Donkey 33 3.92±0.34a

Lactating donkey 3 5.16±1.30a

Pregnant donkey 4 3.12±0.59a

Horse 21 5.14±0.39
Sheep 47 0.93±0.06e

N=number of animals

Table 6: Mean water consumption (l/day) by different types of equines and
sheep during the main rainy season in Ginchi watershed

Animal type N Mean±SE
Dry Donkey 33 0.69±0.07a

Lactating donkey 3 1.00±0.29a

Pregnant donkey 4 0.33±0.0.08a

Horse 21 1.38±0.22
Sheep 47 0.02±0.01
N=number of animals

The mean water consumed by indigenous lactating
cows during the dry season was 15.58±0.34 liters per day
in a once per day watering frequency. The high water
intake of all classes of cattle during the dry season might
be due to the low moisture content of feed resources and
the high ambient temperature. Water intake in dry season
showed variation (P<0.001) between crossbred and local
bulls, dry and lactating cows, dry and pregnant cows,
crossbred and local lactating cows, respectively. Dry
season water intake showed a significant difference
(P<0.01) between crossbred bulls and crossbred lactating
cows (26.5±1.44 vs. 59.23±7.18) liters per day,
respectively.

Seasonal Variation of Water Intake Within Cattle Types:
There was a significant difference (P<0.01) in the mean
water intake of local bull between seasons (Table 1).
Indigenous young bulls showed variation in water
consumption between short rain and wet seasons, short
rain and dry seasons and wet and dry seasons (P<0.01).
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The crossbred bulls showed no difference in water
intake between the short rain and dry seasons. On the
other hand, calves, heifers, dry cows, lactating cows
pregnant cows, non-working and working oxen showed a
significant difference (P<0.01) in water intake between all
seasons, respectively. All the types within the cattle
consumed low water in wet season than the short in rand
dry seasons. 

Water Intake of Equines and Sheep during Short Rainy
Season: The mean water intake by equines ranged from
3.12 l to 5.16 l (Table 5). There was no significant
difference in water intake between classes of donkeys
during the short rain season. Though statistically no
difference was observed lactating donkeys consumed
more water than dry and pregnant donkeys. 

Water Intake of Equines and Sheep during Wet Season:
During the wet season lactating donkeys consumed on
average the same quantity of water as that of dry and
pregnant donkeys (P>0.05). During the wet season sheep
consumed very little water. King [2] reported that sheep
drink little or not drinking water when the moisture
content of the feed is over 70 %. MacFarlane and Haward
[8], on the other hand reported that under cool conditions
sheep do not need to drink if grass has 30-50 % water
content.

Water Intake of Equines and Sheep in the Dry Season:
The mean water consumed by dry donkey, lactating
donkey, pregnant donkey, horse and sheep was given in
(Table 31). There was no significant difference observed
in water consumption between the different donkey
classes during the dry season. 

Water Intake Within Equines Types During the Three
Seasons: Water consumption by different types of
donkeys and sheep during the short rain, wet and dry
seasons is given in Table 8. Seasons showed significant
difference (P<0.01) in water intake between dry, lactating
and pregnant donkeys, except the short rainy and dry
seasons, which showed no variation for lactating
donkeys. On the other hand, there was a significant
difference (P<0.01) in water intake of horse and sheep
between seasons. 

Overall Water Consumption by Livestock: The overall
minimum, maximum and mean water intake by each species
and  types   within  species  were indicated  in  (Table  9).

Table 7: Mean water consumption (l/day) by different types of equines and
small ruminants in the dry season in Ginchi watershed

Animal type N Mean±SE

Dry donkey 33 6.27±0.28a

Lactating donkey 3 7.33±0.83a

Pregnant donkey 4 6.75±0.63a

Horse 21 16.57±0.52
Sheep 47 1.92±0.37

N=number of animals

Table 8: Mean (±SE) water consumption (l/day) within types of equines
and sheep during the dry, short rain and the main rainy seasons in
Ginchi watershed 

Animal Type N Dry season Short Rainy season Mainrainy season

Dry donkey 33 6.27±0.28 3.92±0.34 0.69±0.07a b c

Lactating donkeys 3 7.33±0.83 5.16±1.30 1.00±0.29a a b

Pregnant donkeys 4 6.75±0.63 3.12±0.59 0.33±0.08a a c

Horse 21 6.75±0.63 5.14±0.39 1.38±0.22a a c

Sheep 47 1.92±0.37 0.93±0.06 0.02±0.01a b c

N=number of animals; Means within the same row with different superscripts
are significantly different (P<0.05) 

Table 9: Overall mean water consumption of livestock (l/animal per day) in
Ginch watershed

Animal type n Minimum Maximum Mean±SD

Local bull 27 1.50 19.50 9.94±1.16a

Crossbred bull 9 7.00 29.00 19.00±3.13b

Calf 138 0.00 8.50 2.98±0.21z

Heifer 66 0.25 15.50 7.35±0.63f

Dry cow 81 0.50 15.50 6.87±0.53c

Lactating cow (local) 192 0.50 21.50 9.74±0.45d

Crossbred lactating cows 7 39.50 90.10 59.23±7.18m

Non working oxen 278 0.50 27.00 12.06±0.41e

Working oxen 141 0.50 26.00 11.33±0.72e

Young bull 42 1.00 19.00 7.35±0.80f

Dry donkeys 100 0.25 9.00 3.60±0.27x

Lactating donkeys 9 0.50 9.00 4.50±1.03h

Pregnant donkeys 11 0.25 8.50 3.68±0.86hx

Sheep 142 0.00 2.50 1.48±0.54K

Goats 16 0.25 1.50 0.73±0.44L

Horse 63 0.00 21.00 7.70±0.85c

n=number of animals; Means under the same column with different
superscripts are significantly different (a vs. b, c vs. d, d vs. m, e vs. m, b
vs. m P<0.001)

There was a highly significant (P<0.001) variation in water
intake between indigenous and crossbred bulls, dry cows
and lactating cows, indigenous and crossbred lactating
cows.

Water intake showed no significant difference
between lactating and pregnant cows, heifers and young
bulls and working and nonworking oxen as well as
between dry and pregnant donkeys. Significant variation
(P<0.001) was observed in water intake between crossbred



World J. Agric. Sci., 8 (1): 38-42, 2012

42

bulls and crossbred lactating cows. Effect of season REFERENCES
showed variation (P<0.001) in water consumption and
there was no location effect (P>0.05) on water intake was 1. Daws, G.T. and U.R. Squires, 1974. Observations on
observed. The mean maximum water intake was 59.23 l by the effects of temperature and distance to water on
crossbred lactating cow during the dry season. The the behaviour of Merino and Border Leicester sheep.
highest water intake (90.1 liters) was by crossbred J. Agric. Sci., 82: 383-390. 
lactating cows in twice a day drinking frequency. The 2. King, J.M., 1983. Livestock water needs in pastoral
highest water intake by indigenous cattle was 27 liters in Africa  in   relation   to   climate   and   forage.
once per day drinking frequency. Research Report No. 7. ILCA (International Livestock

CONCLUSION 3. Mitiku, H., 1987. Genesis, characteristics and

From results of this study, it was concluded that the Ethiopia. Ph.D. thesis, State University of Ghent,
effect of season on livestock water intake is high. Free Belgium.
water intake by livestock was also varied based on 4. Kamara, C.S. and I. Haque, 1988. Characteristics of
physiological condition, stage of growth, species, breed Vertisols at ILCA research and outreach sites in
and types within species or breed. In the present study, Ethiopia. Plant science division working document.
location showed no difference on livestock water intake. B5. ILCA (International Livestock Center for Africa).

ACKNOWLEDGEMETS 5. French, M.H., 1956. The effect of infrequent water

This paper is part of a thesis work for an MSc degree Zebu cattle. Empire J. Exp. Agric., 24: 128-136.
at Alemaya University by the first author under the 6. Barrett, M.A. and P.J. Larkin, 1974. Milk and Beef
supervision of the co-authors. The authors would like to Production in the Tropics. Oxford University press.
acknowledge the International Livestock Research 7. Reid,     L.E. and     D.A      Carlson,      1974.
Institute (ILRI) for financial support for this research. Chlorine   disinfection of   low  temperature  waters.
Besides, we are grateful to ILRI for offering the graduate J. Environ. Engg. Div., 102(EE2): 313-326.
fellowship during the study period. We are also grateful 8. Macfarlane,     W.V.     and     B.    Haward,    1966.
to ILRI data collectors and livestock farmers who liberally Water   content   and   turnover   of  identical  twins
shared their accumulated knowledge. Bos indicus and Bos taurus in Kenya. J. Agric. Sci.,

Centre for Africa), Addis Ababa, Ethiopia.

classification of soils of the central highlands of

Addis Ababa, Ethiopia.

intake on the composition and digestibility of hay by

66: 297-302.
9. Macfarlane,   W.V.   and   B.   Haward,   1972.

Comparative water and energy economy of wild and
domestic  mammals.   Symp.   Zool.   Soc.   London,
31: 261-296. content and turnover of identical twins
Bos indicus and Bos taurus in Kenya. J. Agric. Sci.,
66: 297-302.


