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By R. CLARK and J. I. QUIN, Section of Physiology, Onderstepoort. 

lKTRODU CTIOK. 

r~ many of the mure ariel parts of South AfricaJ sheep are watered at 
intervals of two or three days. It is a general assumption that sheep do 
not require water every day but, as far as is known, no experimental work 
has been published showing the effect of periodic thirsting on the water 
:mel food consumption or on the general health of these animals. It was 
therefore decided to conduf·t an experiment with the object of gaining further 
information on this matter. 

:ExPERIMENT 1. 
Jl etlwcl. 

Twelve merino ·wethers, all between 18 months and two and a half 
years old and averaging 65 lb. in body weight were divided into two groups . 
Each group was confined in a small pen, measuring about 20 by 20 feet. 
on hard bare ground in the open, where they remained except during rainy 
weather when they '"ere placed under cover. The only food given was 
poor qualit.y grass hay containing 2 per cent. protein supplied nrl lib. For 
a preliminary period -of two weeks hoth groups "·ere also allowed unrestricted 
water constnntlv available. 

Group 1 acted as controls and were heated as described above througho11t 
the experiment. For the first six days of the experimental period the 
animals in group 2 "·ere given water every second da~', for the foll-owing 
sis: days every third day and for the last twelve days the~· received water 
only every fourth day. On the days that water was given (to group 2) it 
was available for one hour (9 to 10 a.m.). 

Result. 

'rhe average daily consumption of hay and water per sheep m each 
gToup is shown in Graph 1. 

- :i. ~ -
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For further companson the data nre also summarized in the following 
table. 

TABLE 1. 

Interval in days between watering . . .......... Group 2 ... . .. I 2 I 3 4 

Average daily hay consumption per Eheep (kg.). Group l. .... . ·49 ·56 ·62 
Group 2 .. .. . . ·61 ·55 ·63 

Average daily water consumption per sheep (litre) Group l. . .... 1·8 2·4 2·4 
Group 2 ...... 1·8 1· 5 1·3 

~~.s the experiment ~Yas of a purely comparative nature in which the 
day to day reactions of t"·o groups of animals under indeutical weather 
conditions were to be compared, no attempt was made to correlate the results 
11·ith the climatic environment. F01· record purposes, however, certain 
meteorological data for the period of the experiment are given in Appendix 1. 

.-\.s will be noted from these clu tu, the weather in gene1·al was hot and 
dry, the highest temperature recorded being 9G·7° F . and the lo>1·est 47·1 F . 
A total of 1· 83 inches of rain fell on six of th e 25 claYs. 

Refe.rring to 1'able 1 it will be seen that under the conditi011s eiH·ountered 
the total intake of water of the sheep in group 2, when supplied with water 
every alternate day, "·as equal to that of the controls. \Vhen the intervals 
between watering " ·ere extended to three or four daYs, howeyer, t he consump­
tion fell to 63 per f:ent. and 54 per f'ent. of t hat of the controls, respectively. 

rrABLE 2. 

Avemge Body 1iV eights of Sheep (lb.). 

Date. 16/ 10/ 45 23/ 10/ 45 30/ 10/ 45 6/ 11/ 45 13/11/45 

Group l .. ... .... 67 65 65 67 65 

Group 2 .... . .... 65 65 64 65 55 

As " ·ill be seen from the above table the animals in group 2 maintained 
their body weight till 6.11.45 (see Graph 1), i.e., during the whole of the 
periods that they recei.-ecl water every second daY and every third day and 
also including one period of four clays without water. During the last 
week of the experiment, however, they lost an average of 10 lb. per animal. 
As already shown, this loss cannot be .attributed to decreased consumption of 
hay and would therefore appear to be due to dehwlration and metabolic 
disturbances. After the completion of the experiment as reported, the 
animals in group 2 were ag-ain watered ad li b. vVithin seven clays their 
nven:ge borly weight equall ed that of the controls (63 lb. ) . This rapid 
gain on a poor diet but with adequate watel' also indicates that dehydration 
of the body had occurred . One of the experimental animals in group 2 
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died on 11.11.45, the main post-mortem findings being general emaciation 
and anaemia, oedema of the subcutaneous tissues and lungs, hydropericanl, 
hydrothorax, general blood stasis especially seYere iu the alimentary canal. 

The ruminal movements of all th e sheep \Yere counted peTiodically 
and it \\·as found that even after <I period of three days without water 
there was no disturbance in the normal motility of the forestomachs. The 
faeces of both groups were also collected at inte~'Yals but no difference could 
be detected either in the amount m consi;;tenc.Y. 

Exl'ERBIBNT 2. 

}._ similar experiment to that Jescribed above wa,; next planned, the 
ration in this case being lucerne ha~' containing 15 per cent. protein. ..L 
rainy weather had set i11 at the time, the sheep "·ere plaeed under coYer. 

Jl etlwd . 

.. \. further 1:! menno wethe1·s behYee11 eightren months and t·wo yea1·,; 
old and aYerap;i ng G1 lb. in weig-ht were used. The animals "·ere placed 
in a wood and iron shed with a c-onc-rete floor and open in tlte front . 

For a preliminary period of t"·o ,,·ed;:s all the animals \\·ere giYen 
lucerne hay all(l water acl lib. The sheep \Yere then divided into two equal 
groups. G-roup 1 af·ted as controls and were treated aR described aboYe 
throughout the rxperiment. Group 2 continued to receiYe lucerne hay ad lib 
but ''"ere \\"atered twice weekly only (Mondays and Fridnvs), i.e., on the 
third and fourth cla~·,; nlternately. On Mondays tlJe animals in group 2 
were giYen wate1· at 9 a.m. and at J p .m., both the food an(l wate1· were 
remoYed hom all prns preliminarY to weighing tltr sheep the follo\Ying 
morning. On these days (marked ~£ on Graph 2) the1·efore, food and water 
were avnilahle to all sheep for onlv six hours. On Fridays the animals 
in group 2 were \Yatered at 9 a.m., and the water \Yas aYn ilable till 9 a.m. 
the next morning. the residual food and \\·ater were meas11recl hack at 9 a.m. 
daily, so that the figure shmYn for anY particular date represPntR the amount 
C'onsumecl between 9 a.m. on that date to 9 a.m. the follO\Ying- morning'. 

Ne.mlts. 

The results nre shown m Graph 2, tbe nwi·hod of p1·esentation being' 
the snme in Graph 1. 

During the whole of the experimental period the \Ye<~ther was almost 
<·o11tinuoush owr<"ast "·ith rain fnlling pradicall:v dnily. (For meteorologicnl 
data for this 1wriod see Appendix 2 .) 

As will be seen from Graph 2 the \Yater consumption of group 2 ''"as 
approximately half that of the r·ontrols, the average dailv intake being 1· 6 
and 0·3 litres resper-tiYely. 

After a periocl of two or thrre cla~'R without water, the sheep in group 2 
eaC'h drank about four litres immediately water ''"as offered. 'l'he distribution 
of the water intake of these animnls while water was available is shown in 
Tahlo 2, th e figures being the aYerage per sh eep . 
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T~IE \VATER REQUIREMENTS OF FAR~I AXHIALS IN SOFl'II AFRICA. 

TAllLE 3. 

PERIOD OF DAY. 

Date. 

I I I 
Total. 

9 to 9.10 a.m. 9.10 to 3 p.m. 3 p.m. to 9 a.m. 
I 

18/ 1/ 46 ........ 
I 

I 
I i 3·9 0·8 1·3 6·0 

21/ 1/ 46 ....... . 3·5 1·1 Removed 3 p.m. 4·6 
25/ 1/46 ........ 

I 
4·1 1·3 

I 
1·0 6·4 

28/ 1/ 46 ........ 4·2 
I 

1·6 Removed 3 p.m. 5·8 

Lucerne if ay C onsunoption. 
As will be seen hom Gn1ph 2 the intake of lucerne was markedly 

influenced by the aYailability of \Yate.r. On the days that \Yater was aYailable 
the sheep in gToup 2 consumeu virtuall~' the same amount of lucerne as 
did t he controls, but " ·ithin the first 24 hours after the water was removed 
there was a significant drop in the consumption of hay. The appetite 
decreased prog-ressiYely until \\·ater wns again given. The aYerage dail:· 
consumption of lurerne haY per sheep fm· the "hole period was 1·21 Kg. 
in the control group, and 0·80 Kg. in group 2. 

Hody TT'eight. 
The aYerage \Yerkly body ,,·eights are giYen m Table 3. 

TABLE 3. 

Days in experiment . .. . .......... 0 7 14 21 

Average body weigbt (Th.) Gr. l.. 61 63 65 67 
Gr. 2 .. 61 62 62 64 

-

Although the above figures appear to show a greater gain in the control 
group, statistical analysis showed that the <liffen-'nce bet,,·een the t\\·o groups 
\Yas not significant. It is reasonable to suppose, howeYer, that the lower 
food intake 11oted in g.roup 2 would in time l1e rrflected in the body weight. 

At the conclusion o£ the experiment the animals in group 2 were g-iYeu 
water ad lib and showed an :nerage increase in hody ''"eight of four pounds 
in the first seven days. This rapid increase probably indicates that a certain 
amount of dehydration had taken place during the experimental period. 

0LIKICAL 0BSERVATIOXS. 

No differences could be detected in the quality of the faeces, ruminal 
motility OT the general appearance of the animals in the t\YO groups. 

DiscrssroK. 

~\.. comparison of the amounts of water consumed by the control groups 
in the two experiments shows the effert of the type of food on water require­
ments. The animals on poor grass h ay drank from 2 to 2 · 5 litres per cla:·, 
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whereas those rec:eiVmg lucerne hay took in 3 to 3 · 5 litres per clay, despite 
the fact that the former sheep were exposed to the sun during a hot dry 
spell. while the latter were under cover during a period of high atmospheric 
humidity. The amount of lucerne hay eaten was double that of grass hay 
(averages 1·16 Kg. and 0 ·57 Kg. per clay respedively). The water to hay 
ratios were 2·7 for lucerne hay and 3·9 for grasfi hay but these figures 
c:annot be compared owing to the entirely different conditions under which 
the two experiments were conducted. 

Each experiment must, therefore, be reviewed separately by comparing 
the reactions Df the sheep whose water was curtailed with those of their 
controls receiving water ad lib. under inclentical conditions. 

In Experiment 1 it was seen that reduced intake of water did not affect 
the consumption of grass hay. In contrast to this when lucerne hay was 
fed, a similar restriction in water supply immediately caused a decided 
decrease in food intake, which was clearly shown within the first 24 hours 
of thirsting. This clifferenc:e can m all probability be ascribed to the 
greater amount of water required for the excretion of protein metabolites 
and minerals when lucerne is feel. 

It has been shown that sheep on grass hay can take in enoJ.Jgh water 
"·hen allowed to drink only every 48 hours under very hot and dry weather 
conditions. Exercise was, however, restricted to a minimum so that it 
cannot be assumed that this finding would apply to sheep on natural 
gra7.1ng. 

SuMMARY. 

(1) On a ration of poor quality grass hay sheep were found to maintain 
their normal intake of water when allowed to drink for one hour only every 
second clay. 

(2) ·when given water at 72 and 96 hour intervals the total intake was 
decreased to 6:f per cent. and 54 per cent. of the normal , respectively. 

(3) 'l'his decreased intake of water, however, did not affect the consump­
tion of grass hay although one animal actually died of dehydration. 

( 4) On the other hand the consumption of lucerne hay was markedly 
suppressed by lack of water even during the first 24 hours of thirsting. 

(5) Sheep on lucerne hay receiving water only twice weekly still 
gained in body weight This gain was, however, accelerated when water 
was constantly available. 

(6) As exercise was greatly restricted these results cannot be applied 
quantitatively to sheep on open grazing. 
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ArrENDix 1. 

M eteorolog1:cal Data for Per1'od of E .vpe1·iment 1.-Grass Hay Bation. 

SHADE TEMP. ° F. 
I 

HuMJDI1'Y PERCENTAGE. 
Date. Solar* Rainfall 

I I 

Radiation. (Inches). 
Maximum. Minimum. Maximum. Minimum. 

I I 

20/ 10/45 . ..... 85·0 50·0 40 29 710 -
21/ 10/45 .. : . .. il1·7 56·0 91 29 565 -
22/10/45 ...... 85·1 56·7 55 8 705 -

23/10/45 .... .. 73·1 57·1 88 60 413 -
24/10/45 ...... 72·7 57·9 88 46 559 --
25/ 10/45 ...... 85·3 54·3 94 35 624 -
26/ 10/ 45 ...... 91·8 52·3 88 22 846 -
27/10/45 ..... . 89· 7 51·7 84 7 829 -

28/10/45 ...... 88·6 54·2 82 19 798 -
29/10/45 ..... . 89·5 .~3·3 

I 

82 24 637 ·01 
30/10/45 . .... . 93·5 50·0 86 16 763 -
31/10/45 . . . ... 87·6 55·6 79 32 758 ·23 
1/ 11/ 45 . . . ... 74·9 53·1 87 45 698 -
2/11/ 45 ...... 81·1 47·1 95 30 725 -
3/ ll/ 45 ...... 89·7 47·5 85 20 671 -
4/ ll/ 45 ...... 96·7 50·0 69 20 585 -

5/ ll/ 45 ...... 90·4 53·0 84 26 644 ·32 
6/ ll/45 ... . .. 91·0 .56·6 95 24 711 ·06 
7/ ll / 45 .... .. 90·0 59·1 91 23 567 -
8/ll/45 .. . .. . 79·6 54·0 85 46 340 ·82 
9/ ll/ 45 ... . . . 79·0 55·8 95 43 595 -

10/ ll/ 45 .. .... 70·5 59·0 87 62 195 ·39 
ll / ll/ 45 ... . .. 81·2 58·8 95 27 650 -

12/ ll/ 45 .... . . 82·6 55·5 70 13 746 -

13/ 11/ 45 ...... 77·4 54·5 86 29 600 - · 

* Total intensities of sun and sky radiation per day, impinging on a horizontal surface given 
in gram calories per square centimetre. 
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• \l'l'EXDIX: 2 . 

. lfeteoru lvuical flat,a for l'erio£l of JrJ.rzieri·nwnt 2.- Lw·en1 c llay Nation. 

::-;IBDe TI~:O,IP. 0 1". H u MIDITY P ERCENTAGE. 

Rainfall. 
Date. (Inches). 

:\Jaximum. Minimum. Maximum. Minimum. 

~/ l /46 ... . . . ..... .. ..... . 
10/ 1/ 46 .... ............. .. 
ll/ 1/ 46 ... . .......... . . . . . 
12/ 1/ 46 ........... . 
13/ 1/ 46 .................. . 
14/ 1/ 46 ......... . ........ . 
15/ 1/ 46 . .... ... ... ... . . 
16/ 1/ 46 ... . ... .. . . .. ..... . 
17/ 1/ 46 .. ....... . . .. . ... . 
18/ 1/ 4().. .. .... ..... . 

82·3 66·3 \)5 .w ·40 
74·0 G.~· 0 92 !i7 ·47 
76·() 60·6 88 :17 ·01 
81·6 62·0 83 .J.(i 

86·6 61 ·0 92 :H 
8+·5 60·9 90 :w 
82 · 6 69 ·3 72 .( i) ·24 
77·1 65·3 !)3 ii6 ·64 
70 · () (il. (j !);) (i7 ·0:2 
76·0 64·4 !)) .)8 ·01 

19/ 1/ 4().. 
20/ 1 / 4() . .... . .. . ...... . 
21 / 1/ 46 ....... .. . ........ . 
22/ 1/ 4fi .... . ............. . 
23/ 1/ 46 .......... . 
24/ l / 46 .................. . 
25/ 1/ 46 .................. . 
26/ 1/ 46 .. . .. . ............ . 
27/ 1/ 46. . . .. 
28/ 1/ 46 ....... . ....... . . 
29/ 1/ 46 ......... . ........ . 
30/ 1/ 46 ... . .. .. ... ... . . . . . 
31 / 1/ 46 .... . ...... .. ..... . 

1/ 2/ 46 .. . ............... . 
2/2/ 46. . . . .. . . . ..... . .... I 
3 '2/ 46 . . . . . ......... . .. . . 
+12/-!6 . . . .. ..... ....... . . 

78·0 6:2·6 93 .)[ 

81·+ 62·2 83 .(,) ·-1-0 
74· () 62·4 95 (i!} ·2(i 
67·:2 (i0·3 94 7:3 . 2:~ 
()6·1 58·1 !lii 7:) . 2(i 

73·6 58·6 9;) (i) 

80·1 62·7 95 .)() ·17 
77 .,, 63·7 !).J. (HI ·27 
80 ·2 65 ·0 95 :)() ·82 
80·6 63·7 !):) .)f) ·01 
7()·1) 65 ·2 9:3 (iH ·04 
81·9 67·6 93 5:2. 
8:2 ·!) 65·1 91 ;):2 ·2! 
82· 1 (j-." 95 ;)[ . 10 

:) -
82·2 66·6 94 5:2. . 18 
76 · 2 li7·1- 9+ (ia ·23 
80·;) (it' . 7 !)5 ,).~ ·05 
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