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BREED DIFFERENCE 
IN WATER CONTENT OF FAECES FROM 

FIVE BREEDS OF SHEEP 

By 
Per Slagsvold*) 

One of the most striking differences in nutrition of herbivor
ous and omnivorous domestic stock is the large amount of in
testinal waste excreted in the faeces of the former, the elimi
nation of which requires water. In cattle for instance, the large 
losses of water in the faeces are of the same magnitude as the 
losses of urinary water (Mitchell 1962). 

This is strikingly different from the water balance of omni
vorous animals, for instance man and pig. By man the faecal 
loss is only 7 % of the urinary waiter. The excessive use of water 
by the herbivores in the elimination of faecal wastes is a func
tion of the type of ration high in ballast which these animals 
consume. 

There is a difference of water content in faeces between spe
cies of herbivores. For instance horses have an average water 
conrtent of faeces of 70 % (Leitch & Thomson 1944), while fig
ures for cattle on maintenance or higher levels are between 75 
and 85 % . The loss of water through faeces may be of importance 
for the water economy of animals in marginal areas. The phy
siological adaptation to water restriction has been intensively 
studied in desert rodents, particularly the Kangaroo rat, and it 
has been shown that this animal on the same diet excretes faeces 
with 45 % moisture as compared with 68 % for the white rat 
(Schmidt Nielsen & Schmidt Nielsen 1952). 

*) Present address: The Department of Animal Husbandry and 
Genetics, Veterinary College of Norway, Oslo. 



32 

I 
I-z 
I.LI 
u a:: 
I.LI a.. 
z 
I-z 
I.LI 
I-z 
0 
u 
a:: 
I.LI 

i 

NZRM .. 

75 

73 

71 

69 

\ 

Per Slagsvold 

\ /\ 
\/ \ 

\ 

. . . 

\ 
' ' 

ADJUSTED VALUES 

' \ 
\ 
\ 
\ /\ 
\ / \ 

.. ::,,, ········ '- I \ 

MERINO- •••• ·/" \\ •• '....._,// ',, 
67 I . 

KARAKUL- i ·'\.. 
i ' . /....... \ 

65 / ,' '---i.. .... . ' 
SOMALI ,........ \ ', 

. . . 

, . ' NANDI- \ , 

63 

61 

0 13 27 41 

\. \, i' 
\ ', , . . , ',---7 .,,,,,,,.·--· 

55 69 
DAYS 

83 

Figure 1. Water content in faeces from five breeds of sheep. 

Some breeds of one species seem to be better adapted to a 
particular environment than other breeds. Payne (1963) for in
stance seems to indicate that Boran cattle are better adapted to 
the very dry districts of Kenya and other arid and semi-arid 
areas than for instance exotic cattle. According to Payne animals 
can partly adapt themselves to such an environment by exer-
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c1smg economy in water expenditure at three different proce
dures: (a) reduction in urine output, (b) reduction in the moist
ure of the faeces and (c) reduction in evaporation losses. Like
wise, Somali sheep seem better adapted to semi-arid areas than 
British mutton breeds. 

Merino is better adapted than Corriedale, Southdown or Co
lumbia (Lee 1950). 

MATERIAL AND METHODS 
The observations were made in sheep from the five breeds 

- Somali, Merino, Nandi and Karakul and New Zealand Romney 
Marsh during the period 9. Dec. 1966-16. March 1967. The ani
mals which were used primarily for investigations of oestrus in 
different breeds of sheep were kept on the same pasture. They 
were given no additional food with exception of salt lick. Treat
ment for internal parasites were given in the ordinary way, to 
all sheep. 

Faeces samples were collected weekly at the weighing day, 
from the same eight sheep of each breed. The samples were taken 
directly from rectum and placed in water-tight boxes, brought 
to the laboratory, weighed, dried at 100°C until constant weight, 
and weighed again. 

Meteorological observations were provided from the E. A. Me
teorological Department and unfortunately were not taken on 
the spot in 1966. There was no precipitation during January and 
most of February 1967. The precipitation in March was 360 mm. 

RESULTS 
For all breeds there is a steady fall in water content in faeces 

during the period with no precipitation, 20-60th day of observ
ation (Fig. 1). The water content in faeces seems to be positively 
correlated to the precipitation. 

Table 1 further shows that there is a significant higher aver
age water content in faeces from Romney Marsh than from the 
other breeds. The curves given in Fig. 1 are based on adjusted 
percentages being the average of the noted date, the preceeding 
and following date. 

The percentages given vary from one week to the other during 
the investigation, but the water content in faeces of Romney 
Marsh is constantly higher than in other breeds. 
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Tab 1 e 1. Average water content in faeces in five breeds during the 
observation period. 

Breed Number of Average water 
percentage in faeces srunples 

Somali 111 
Nandi 109 
Karakul 105 
Merino 106 
New Zealand Romney Marsh 100 

Total 531 

64.45 ± 0.58 
64.06 ± 0.31 
65.44 ± 0.62 
65.45 ± 0.48 
70.24 ± 0.51 

65.86 ± 0.25 

From Table 2, it will be seen that there is a highly significant 
difference in water content of faeces both between breeds and 
between dates, while there is no interaction between breeds and 
dates. 

T a b 1 e 2. Analysis of variance of water content in faeces of five 
breeds at one week's intervals. 

Sources of Degree of Sum of 
variation freedom squares 

Total 530 17163.4 
Between breeds 4 2522.0 
Between dates 13 2471.0 
Interaction 52 929.2 

Within cells 461 11241.2 

DISCUSSION 

Mean 
squares 

630.5 
190.1 

17.8 

24.4 

F values 

25.8 P<0.005 
7.8 P<0.005 

The observations show a significant difference in water con
tent .of faeces between Romney Marsh and the other breeds. As 
determinations were made on eight sheep of each breed and the 
difference was constant throughout the observation period, a real 
difference may exist. According to Budtz Olsen et al. (1961): 
The merino is a desert animal in its drought and heat resistance, 
wl;tereas the Romney Marsh will only thrive in temperate and 
reasonably humid climates. Also Somali and Karakul are breeds 
which more or less have their origin in dry areas. On the other 
hand Nandi is a slowly growing fattail-sheep from an area with 
a :r:1edium to high precipitation. The common character of these 
brce:l:; compared with Romney Marsh is thek slower growth rate. 



Wat er content of faeces from sheep 35 

Bianca et al. (1965) have studied responses of steers to water 
restriction and found that a greater relative water conservation 
occurred in the faeces which became drier and less in quantity. 
Water loss in faeces was 23 % on the 4th day of water depriva
tion, while loss in urine was 53 % of normal. According to Payne 
(1963) the first responses to a decrease in the nutritive value of 
the feed, with a consequent decrease in voluntary water intake, 
was an increase in the percentage of urine and faeces losses 
relative to water intake. With a further decrease in nutritive 
value of the feed and in voluntary water intake, the animals 
responded with a decrease in urine output and a smaller decr,rase 
in output of faeces. \>Vhen the animals were deprived of water 
for 96 hrs., there was a further small decrease in urine output 
and a larger decrea8e in faecal output. 

Riek et al. (1950) stress that a high plane diet reduces the 
heat tolerance and that the Merino is better adapted to dry heat 
conditions than Corriedales. It is also known that differences in 
fibre content, protein etc. influence dry matter content and water 
elimination in faeces (Leitch & Thomson 1944). This may also 
to some extent have been the case with our sheep on the same 
pasture. Plant selection may have been different. 

English (1966) studied water metabolism in sheep with re-· 
stricted water intake and found a reduction of urine volume 
responsible for saving more water than the decrease in faeces 
water content. His figures show an important saving of water 
through faeces and that the water content of normal faeces varied 
with the individual sheep. 

Budtz Olsen et al. are of the opinion that Merino's super
iority as a desert animal is primarily due to its better water 
saving by excellent kidney concentration. They found that the 
average percentage of total body water was 62.7 % of shorn body 
weight in Merino, compared with 68 % in the Romney Marsh. 

In twin experiments Bos indicus appeared to be able to reduce 
both urine and faeces water output better than Bos taurus, this 
would appear to be one reason why Bos indicus thrive better 
than Bos taurus cattle in semi-arid environment (Payne 1963). 

The last two papers quoted may indicate that there is a higher 
dry matter content in tissues as well as in excretes from rumi
nants adapted to semi-arid areas, but the present observations 
cannot provide evidence. 



36 Per Slagsvold 

REFERENCES 
Bianca, W., Y. D. Findlay & Y. A. Lean: Responses of steers to water 

restriction. Res. Vet. Sci. 1965, 6, 38-65. 
Budtz Olsen, 0. E., J. D. Cleeve & Beverley Oelrichs: Total body water 

in Merino and Romney Marsh sheep estimated by alcohol dilu
tion. Aust. J. agric. Res. 1961, 12, 681-688. 

English, P. B.: A study of water and electrolyte metabolism in sheep. 
Res. Vet. Sci. 1966, 7, 233-257. 

Lee, D. H. K.: Studies of heat regulation in the sheep, with special 
reference to the merino. Aust. J. agric. Res. 1950, 1, 200-216. 

Leitch, I. & I. S. Thomson: The water economy of farm animals. Nutr. 
Abstr. Rev. 1944, 14, 197-223. 

Mitchell, H. H.: Comparative Nutrition of Man and Domestic Animals. 
Academic Press, New York, London 1962. 

Payne, W. J. A.: Specific problems of semi-arid environments. Proc. 
6th Int. Congr. Nutr., Edinburgh 1963. 

Riek, R. F., Margaret H. Hardy, D. H.K. Lee & H.B. Carter: The effect 
of the dietary plane upon the reactions of two breeds of sheep 
during short exposures to hot environments. Aust. J. agric. Res. 
1950, 1, 217-230. 

Schmidt Nielsen, K. & B. Schmidt Nielsen: Water metabolism of de
sert animals. Physiol. Rev. 1952, 32, 135-166. 

SUMMARY 
Water content of faeces from five breeds was examined (14 

weekly observations - eight sheep of each breed). A higher water 
content was found of faeces from New Zealand Romney Marsh than 
from their pasture mates of breeds originating from drier areas -
Somali, Merino, Karakul; but Nandi originating from a medium to 
wet area had a similar dry matter content of faeces as the dry area 
breeds mentioned above. The growth rate in New Zealand Romney 
Marsh is greater than in the other breeds. 

SAMMENDRAG 

Forskjell mellom saueraser i vanninnhold i faeces. 
Vanninnholdet i faeces fra 5 forskjellige saueraser ble underspkt 

med ukentlige bestemmelser fra hver rase. Det ble funnel et signifi
kant hpyere vanninnhold i faeces fra Romney Marsh enn fra sauer 
av rasene Somali, Merino, Karakul og Nandi som gikk pa samme bei
ter. Bortsett fra Nandi stammer disse raser fra omrader med tprt 
klima. Nandi stammer pa den annen side fra et middels fuktig til 
fuktig omrade. Veksthastighet og utvikling er betydelig langsommere 
i de andre raser enn i Romney Marsh. 

(Received March 2t, 1969). 




