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SUMMARY

Five desert Barki rams and 5 Barki bucks at 3-4 year of age were
used to study the species difference in water requirement and
utilization over winter, spring, summer and autumn, 1989. Average
daily total water input {drinking, dietary and metabolic water)
versus total water excretion (urinary and faecal water) were
individually measured per a comparable unit body mass (Ml/kg WOﬁZ)_
Then, evaporative water Jloss could be seasonally calculated.
Haematocrit percentage was also measured for all the animals.

Although goats consumed Blightly more water along the different
seasons, they excreted lower water when compared to sheep. However,
the estimated evaporative water loss was higher (P<0.5) in buc gzthan
in rams, value being 103.7, 123.8, 145.4 and 137.4 ml/kg w ' for
bucks and 94.4, 118.80, 112.8 .and 105.8 for rams during winter,
spring, summer and autumn, respectively.

Season had highly significant (P<0.01) effect on input-output water
equilibrium as well as on haematocrit percentage irrespective of the
species of animals. Haematocrit % was slightly higher in sheep than
in goats.
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Water is a essential factor for the existing livestock in hot-dry
desert areas. Water is needed not only to enhance ingestion of the
mostly dry foed but also is required for thermoregulation function in
the hot climates (Macfarlane, 1968). The water economy of animals
-although is be inversely related to feed intake and growth rate
(Wilson, 1970), may assist in Their survival when water jig rarely
available.
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There are conesiderable genetic differences among different
ruminant species in water utilization. Camels sheep and goats, in
descending ordexr, are economical usere for water turning over much
less as compared to the water-depended cattle and buffaloes (Kamal et
al., 1978 and Mokhtar et al., 1988). However, the absolutely low
water demands and more flock-size flexibility give sheep and goats
some advantages over the large ruminants.

Data on seasonal water requirements of sheep and geats in Egyptian
desert are rather limited, The present work aimed at studying of the
effect of season on the species difference in water economy and
utilization by sheep and goats under desert conditions.

MATERIAL AND METHODS

Animals

Five adult desert Barki rams and 5 Barki bucks at 3-4 years of age
were used to study the species difference in water requirement and
utilization throughout the different seasons. These animals were
raised on Maryout Experimental Station, Research Center, located
at 35 k. south west of Alexandria (32°N latitude). The Station flock
usually is allowed to graze outdoors in the pasture and then
supplemented indoor with the concentrate mixture at a rate of 1/4-1/2
kg/head/day. Animals were shorn once a year {(in may) according to
normal management of the flock.

Experimentation and measurements

The study included 4 metabolic experiment which were carried out in
January, April, July and October, 1989, representing winter, spring,
summer and autumn, respectively. On each experiment, animals were
individually put in metabolic cages foxr 20 daye (15 days for
adjustment and 5 days for samples collection). Animals were offered
maintenance rations according to their initial body weights at the
beginning of each experiment (ARC, 1965). Rations consisted of
concentrate mixture (50% cotton seed cake, 15% yellow maize, rice
polish, 12% wheat bran, 2% limestone and 1% common salts) and berseem
(Trifolium alexandrinum) hay at ratio of 1:1. During the collection
period feed and free water intakes, urine volume and faeces excreted
were measured daily. Cages type used allowed catching the faeces
separately from the urine which was collected in an attached glass
container. '

Moisture contents of feeding stuffs, faeces and urine were
determined by drying fresh daily samples of each at 105%°c to constant
weight. Thus, totals of each of dietary, Faecal and urinary water
could be obtained. Through digestibility trials all digestible
nutrients were determined. Then, metabolic water gained was estimated
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by multiplying the amounta of digestible nutrients by the oxidation
water reasulting from 1 gm of each (A.C.A.C., 1975). Evaporative water
loss (EWL) was calculated by subtracting the sum of water excreted
{WE) ({faecal + urinary) from total water input (TWI) (drinking +
dietary + metabolic). These procedure based on the assumption of the
atability of body welight during the collection period.

Blood samples were drown to measure haematocrit percentage (Ht%}
using a microhaematocrit centrifuge. Indoor mean ambient temperature
°c (AT) and relative humidity (RH%) were recorded at 08.00 and 14.00
hr over each experimental period.

Statistical procedura

pata of the present study wexe collected on the same groups of
animals over the different seasons. Therefore, such data were
subjected to the analysis of variance using the split-plot repeated
measures design (Kirk, 1968).

RESULTS AND DISCUSSIONS

Water balance and utilization

On the average, water input per unit body mass was wliq?%%y lower
(-B.4%) for rams than for bucks y173.4 vs. 187.9 ml/kG ). such
species difference in water requirements was in fact due to the high
contrast of drinking water whereas dietary and metabolic water
intakes were almost similar in both species (Table 1).

Table 1. Average body weight (BW) body mass(BM),total water intake (TW1), water excretion (WE),
evaporative water loss (EWL), dry matter intake (DM1) and haematocrit percentage (Ht %) for rems
and bucks during different seasons

1 tem _ Winter __Spring Summer Autumn Mean SE

Ran Buck Ran Buck Ran Buck Ran Buck Ran  Buck 1 2
B (kg) SB.4 45.5 67.4 49.64 64.6 49.7 6h.1 455 631.6 47.5 0.95 0.8
BM(kake” ") 8.1 22.9 31.6 24.5 30.5 24.6 30.3 22.9 30.1 23.7 0.50 0.22
TWi(miska BW'9) 162.4 168.3 182.6 202.9 175.0 204.5 173.7 176.0 173.4 187.9 14.2 4.9
- prinking 168.3 154.5 169.5 189.8 162.3 190.3 159.5 162.6 159.4 174.3
- Dietary 7.5 7.0 6.0 N 7.3 7.0 7.9 7.6 T.3 6.9
- Metabolic 6.6 &8 6.7 7.0 5.4 1.2 63 60 63 6.7
WE(mL/KG BWOYy  6B.1 64.6 63.B 69.1 62,2 59.1 69.9 3B.6 66.0 57.9 8.0 2.9
- Urinary 42.% 48.3 44.3 52.2 3B.6 38.9 44.0 25.3 42.7 41.2
- faecal 5.8 16.3 19.5 16.9 23.6 20.2 25.9 13.3 23.7 16.4

oMl mlzkg 8™y 94.4 103.7 118.8 133.8 112.8 145.4 103.8 137.4 107.9 130.1 6.9 4.8
o1 (nts B

- kg/heard/day 1.258 0.966 1.507 1.109 1.412 1.085 1.391 0.922 1.392 1.021 0.03 0.02
- g/kg B P/day 59.5 55.1 4.1 59.5 62.0 58.0 1.4 52.6 61.8 56.3 5.7 5.5
He % 43.9 43.9 38.2 33.2 35.0 33.0 45.0 40.0 405 37.5 1.0 1.5

1, Standard error of species mean
2, Standard error of season mean
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Previously, Barki ewes and Baladi does showed a similar species
trend i1n free water intake (Mokhtar et al., 1989 These results are
in disagreement with Macfarlane (1964) and Aganga et al. (1989} who
reported that geoats utilize significant (P<0.01) less water than
sheep. Species difference in water input was more declared in summer
{17%) and spring {(11%) than in winter (4%) and autumn (<2%). However,
the resulte of Yagil et al. (1988) revealed that sheep were more
eager than goats for drinking water seeking for shade during grazing
in summer.

Regardlesse of animal species, water turnover rate (as expressed by
water intake per body unit per 24 hr, Macfrlane, 1968) wa%lgigher
(P<0.01) in summer, epring and autumn (190, 193 and 175 ml/gk = /day)
than in winter (105 ml/kg/w ~ /day) reflecting the impact of seasonal
AT on water needs by desert animals. Average indoor at 14.00 hr was
found to be 31.9, 29.9, 24.8 and 16.3°C in summer, spring, autumn and
winter, respectively. The respective values of RH % were 86.7, 60.8,
83.3 and 66.7%. The high water consumption might be an urgent
behaviour to offset the concomitant high EWL during the warmer
seasons. Blaxter et al. (1959) found that EWL in sheep was relatively
constant up to 25°C but rose steeply above that AT.

On the other hand, rams excreted 13.1% more water than bucks did
(66.0 vs. 57.9 ml/kg ). Difference percent wag more notable in
faecal moisture (14.1%) than in urinary water (<3%). This result is
gsupported by that of Aganga et al. (1989) who reported that goats
produced drier faeces than sheep. However, average EWL was
significantly (P<0.05) higher in goats than sheep (130 vs. 108
ml/kg "~} as shown in Table 1. On the contrary, Aganga et al. (1989)
found that EWL per unit metabolic body weight was higher in sheep
than in goats (162.4 va. 120 ml/kg ~~~. The present study indicated
that though goats drank slightly more they excreted less water(in
both faeces and urine) in order to devote more water for temperature
regulation function, as compared to sheep. In other words, EWL and WE
values represented, respectively, 70 and 30& of total water by goats,
whereas the respective figures for sheep were 62 and 38%.

It is worthy to note that in both species studied EWL value
exceeded the sum of water excreted in faeces and urine. As desert
ruminants, sheep and goats seem to utilize not only lesser water than
cattle (400 ml/kg' ®2/24 hr) as reported by Macfarlane, (1968} but
also devote proportionally greater part for evaporative coeling.
Though a large ruminant, camels are superiocr to other species in this
respect (kamal et al., 1978 and Mokhtar et al., 1989)
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Haematocrit percentage:

Bucks kept slightly lesser Ht% as compared to sheep (Table 1).
However, Ht % was considerably variable over the different seasons.

Season had highly significant (P<0.01) effect on Ht%. Haematocrit
% is a function of both count and size of the cellular components of
blocd. The significant (P<0.01l) lower Ht% both in summer and spring
could be due to the high water intake in such seasons (Table 1).
Mokhtar et al. (1989) reported a state of haemo-dilution and
pubsequent low Ht% for the daily watered Braki ewes as compared to
those watered each 3 days (33.8 ve. 37.9%}. In Barki ewes, Khalil
(1990) found low but similar Ht% values during summer and winter
(23.8 wvs. 23.4%). BAlthough diluted blood, drinking water also
reaulted in significant increase in the size of erythrocytes of sheep
(Yagil et al., 1988). Accordingly, they found no change in Ht% before
and after drinking. On the other hand, the same authors reported that
sheep erythrocytes were significantly larger than those of goats.
This may explain the higher Ht% of sheep than that of goats in the
present study (40.5 vs 37.5%).

Body weight changes:

Although the animals were offered maintenance rations during the
experimental period, they were left freely to the station flock
between experiments. BAs shown in Table (1), average BW of both
gpecies groups had undergone significant changes over different
seasons, being higher in spring and summer and lower in winter. In
both species, BW was around 10% higher in summer than in winter.
such fluctuation in BW could be attributed to some reasons. The
higher water turnover rate (TWI/kg " hr) due to the relatively
higher AT in spring and summer, may result in increased extracelluar
fluid and total body water during such warmer periods than in winter.
For desert animals, The more water passes through the body the more
water retained particulary under heat stress. (Macfarlane, 1968).
Accordingly, the TBW of sheep is likely to be 20% lower in winter
than during summer. The increase in TBW resembles as thermal
regulating mechanism because of the high specific heat of water .
Feeding conditions during different seascons also might be involved in
BW changes since feed and water intakes are reported to be closely
linked (Wilson, 1970). The comparable values of DMI were slightly
higher in summer and spring than in winter (Table 1}.

CONCLUSION
In comparison with sheep,goats consumed slightly more water but

significantly economized water in excretion for physiological
regulation. Lack of significant species X season interactions for all
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the tralte studied indicates that both sheep and goats responded
similarly to the eignificant effect of season. The choice between the
two species needs to consider avallability of water in the desert
particularly the hot season.
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