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Eight Suffolk-cross cwes, cach nursing o ram-lamb, were kept in a snow-covered ficld
and were individually offered 2 hg of dehydrated alfalfu pellets daily. Half the ewes
were denied water from the 4th to 14th wh of lactanon but had access o snow us a
water source (snow cwesd, while the others were offered water duting the daily
feeding penod (water ewesy, The ewes readily accepted snow as their source of water

The total water wrmover of the snow cwes was approximately 35% less than that of the
water ewes: however. this reduced water intake did not affect their milk yield, total
body water, or hemactocrit, The liveweight und total body solids of the ewes and
energy content of the milk were not sigmificantly different in the two groups, The
weight gain of the lambs from the two groups of ewes was not significantly different.
averaging 118 and 105 g/day for lambs from the water and snow ewes, respectively.

Huit brebis croisées Suffolk, chacune allaitant un agneau mile, ont été gardces dans
un champ enneigé et ont regu chague jour une raton individuetle de 2 kg d aggloménés
de farine de luzerne. La moiné dues brebis a eté privée d'eau d abreuvement a partiv dJe
La 4% Jusqu™a la 14¥ semaine de Jactation, mas elles pouvaicnt utiliser la newge comme
solrce d'eau (brebis de neige). Les autres recevaient de eau tous les jours (hrebis
I"cau). Les brebis nont pas cu de mal o s adapter & la neige comme souree dcau La
consommuation Wwiale d eau chez cos brebis étail A environ 353% moindre gue celle des
brebis i Mew. mais cefa ne semble pas averr cu deffet négatit sur le rendement Laitier.
la teneur du corps en cau ou Phématocrite. Le pmds vif des brebis et les weneurs
corporclles en extraits wiaux (solides wtaux). ainsi que la vadeur ¢nergétiyue du lan
€taient sensibiement du méme ordre dans les deux groupes expérimentaux. Le gain de
polds réalisé par les agneaux associés aux deus groupes de meres ne diftérait pas de
fagon significative. " établissant respectivement i 118 et 105 g/ jour dans le groupe des
brebis o I'eau et celui des brebis de neige

Wethers and non-lactating and pregnant
ewes can rely solely on snow as their source
of water (Weeth ct al. 1959; Butcher 1973).
However. there appear to be no published
data available to indicatc whether lactating
ewes, with their higher requirements for
water { Agricultural Research Council 1963).,
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can obtain sufficient water, and without
detrimental cffects, when water is denicd
and only snow is available. This experiment
way designed to study lactating ewes with
access only to snow as their water source and
to compare their performance with ewes
receiving waler.

MATERIALS AND METHODS
Animals and Management
Esrus was synchronized in 15 Suffolk-cross
ewes Using vaginal pessaries (Synero-Mate: G
D. Secarle & Cu.. Chicago) which contained 20
mg of cronolone (flugoestone acetate). The
pessaries were maintained for 11 days and on the
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day of removal, the ewes received an intramuscu-
lar injection of 300 11 PMSG. The ewes were
then muated o aoe to two Suffolk rams 2-5 days
later, Thirteen of the ¢w es were pregnant, eight of
which had at least one ram-lamb. These cight
lambed over a 5-day span (23-28 Nov, 1979) and
these vwes, cach nursing one ram-lamb. were
used in the stady. Bxcess lambs were cross-
suckled onto spare ewes.

The ewes were kept outduors as a single group
and were provided with wind shelter and straw
bedding. During the 4th and 5th months of
pregnancy . the ewes were group-fed once daily In
the morning. 2 kg per ewe of dehydrated alfalfa
pellets (dry matter (DM, 91.6% : proten, 14 26,
avid detergent fiber, 30.8%). From the 2nd wk of
lactation {mean 11,1 days on 6 Dec. 1979y the
ewes were individually fed their 2-kg ration
indoors while separated from ther lambs. Any
feed not caten was weighed, Weighed water, a
10°C, was offered during the feeding period
which lasted about 45 min.

o permanent snow cover was available in the
outside pens until after mid-December. During,
the dth wk of lactation (20 Dec. 1979) the cight
ewes were divided mito two groups matched for
liveweight and lambing date and thereafler until
the 14th wk of lactation one of the groups (snow
ewesy was denied water and had access only 1o
snow in the field as their source of water, The
second  group (water cwes) continued o be
oftered weighed water during the feeding period
as above. All ewes were ohserved i the field
following their feeding perod.

From the 1Oth o 14th wk of lactation, the
lambs were given access to creep feed atthe same
time as the cwes were being fed. The ration
offered the lambs was 185-250 gflamb of a
prepared concentrate mixture (barley, 48.5%;
soybean meal. 22.3%: alfalfa meal, 19.4%;
wheat, 4.9%),

Milk Yield and Composition

Milk vield of the ewes was estimated bi-weekly
using the oxywein method (Doaey et al. 1979).
The ewes and lambs were separated and each cwe
reccived  an intravenous  injection of 51U
oxytocin  (Domimon  Veterinary  Labotatories
Lud.. Winnipeg) and was hand-milked to empry
the uwdder. The second oxytocin mijection and
milking was 3 h later. Duplicate aliquots of the
second  milking sample wete analyzed  for
percentages of fat, protein and lactose using an
infra-red milk analyzer. The energy content of the

milk was calculated assuming 3%8.49 /g fat,
2432 kifg protein and 16.53 kl/g lactose
{Kleiber 1975),

Liveweight, Tritiated Water (TOH) Space
and Water Turnover

TOH space was determined in both the ewes and
lambs simultaneously when milk yield measure-
ments were made. While the ewes and lambs
were  separated,  heparinized  venous  bloed
samples were collected from all animals for
determination of background tritium activity in
body water. Each ewe and lamb then received an
intramuscular injection of 5 uCi/kg TOH (New
England Nuclear City) and were denied aceess to
feed, water or snow for 6 h, after which time a
second blood sample was collected for TOH
space estimation. The sheep were then weighed.
To estimate total water Lurnover by the method of
Till and Downes (1962), an additional five blood
samples were taken from the ewes prior to their
daily feeding over the next 2 wk. Total water and
snow inlake were estimated from TOH turnover
measurements minus estimated preformed and
metabolic water from feed as described by Young
and Degen (1980).

For counts of teitium activity by liquid
seintllation (1. 2-mL plasma samples were added
to 10 mL of scimillation cocktail (Aqueous
Counting Scintillant, Amersham? and counted for
20 min. Counls were corrected for 76 DM of
plasma and for quenching.

Hematocrit and Plasma Osmolality

The two blood sumples coliected from each sheep
for TOH space ¢stimations were also used fo
determine the hematocrit by centnfugation in
microhematocrit capillary twbes and the mean of
these two values was used for statistical analysis.
Osmolalities of the cwey' plasma were deter-
mined using the freezing-point  depression
method (Osmette A, Precision Systems, Inc,,
City).

Analysis of Data

The cxperimental design consisted of repeated
measurements (Lime) on the sheep. The time
cffect in the analysis was partitioned into
orthogonal polynomials as outlined by Rowell
and Walters (1976). Each parameter was lested to
see if the fit over the time was in the linear,
yuadratic or other form.
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RESULTS
Ambient temperatures during the study are
presented (Table 1), Except for several cold
days during weeks 2—4 and 6-8 of lactation,
the winter was considered relatively mild for
the Edmonton region.

The ewes that were denied water readily
accepted spow within 24 b and no unusual or
distressed bchavior such as bleating was
noted, After a few days on treatment, the
snow ewes ingested snow immediately after
the feeding period whereas the water ewes
nursed their lambs. On occasion the water
ewes were observed to cat snow as well.

Liveweight, TOH space. hematocrit and
piasma osmolality of the ewes are presented
(Table 2), There wcre no  significant
differences between the snow and water
ewesinany of these measuremnents. All cwes
decreased their liveweight over the lactation
period and showed lincar increases in
absolute TOH space and in TOH space as a
percentage of liveweight. TOH space as a
percentage of livewcight increased from
about 62 10 76% for all ewes.

Peak milk yicld of 1.49 kg/day for the
water cwes and 1.47 kgfday for the snow
ewes were found during the 4th wk of
lactation. Table 3 presents the milk yield, its
composition and its energy content. No
significant difference was found between
ewe groups. There way a lincar decrease in
milk yield, percent lactose and total encrgy
of the milk in all ewes, and 4 linear increase
in the percent protein and total energy
content per volume of milk.

Table 1. Ambient temperatures during the study
Muan Mean
Weck of NI maximumn
ewe lactation °C) O
24 —-17.3 K5
46 -11.0 +.5
b g =224 171
8w 0 —-135 —6.7
10to 12 e +i9
1210 14 12.7 —4.8
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Water turnover. TOH half-life and feed
intake values are presented in Table 4. The
water turnover of the snow ewes averaged
3.68 kg/day or about 34% lower than the
4.93 kg/day in the water cwes. The snow
ewes consumed an average of 3.15 kg/snow
per day. At an average snow temperature of
~10°C found in this experiment it would
require .70 MJ to melt this snow and raise
its temperature to body temperature of 39°C.
The water cwes consumed an average of
3.47 kg water at 10°C and an additional (.90
kg snow per day. This would require .91
MJ 10 melt the snow and raisc all the water 1o
body temperature. While no significan:
treatment differcnce was found in feed
intake, there was a lincar increase in intake
with time for all cwes,

Results for the lambs are summarized in
Table 5. There was no significant difference
between the groups for any of the
measurements. Overall, there was a lincar
increase for liveweight and TOH space and a
quadratic  increase  for  average  daily
liveweight gain (ADG). The ADG over the
treatment period was [17.8 gand 105.0 g for
the lambs from the water and snow ewes,
respectively.

DISCUSSION

Feral animals often have to rely on snow as
their only source of water in the winter.,
Reindeer apparently preferred snow over
water when offered a chotce (Luick 1977).

Domestic  animals  such  as  horses
{Dicterich and Holleman  1973),  cattle
(Young and Degen 1980) and sheep (Weelh
ct al. 1959: Butcher 1973) can also survive
when dented water and only snow is made
available. When water was available once a
day to cattle in winter, the cattle tended to
ingest snow {Young and Degen [980), a
phenomenonom also observed in the ewes in
the present experiment, [t has been noted
that sheep can adapt to ingesting snow more
readily than cattle (J. E. Butcher, pers.
commun.) and it is commeoen for sheep in the
intermountain area to use snow as the only
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Treatment!

Periodl

Liveseight, tritiated water ¢ TOH} space and hematrrnt of the lambs suckling cwes having access (o water (waterd or only snow (snow) as a Wkt source

Tuble &
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source of free water in the winter (Butcher
1973).

w o o w
sz 7 2 The lactating ewes in the present study
adapted quickly. without apparent distress,
to ingesting snow . Despite the reduced water
e w e o turnover of 34% in the snow ewes, therc was
* = Z no difference between treatment groups in
milk yield. TOH space. hacmatocrit and
plasma osmolality. These snow  ewes,
T - therefore. did not reduce their total body
= = = = water in order to maintain their milk yield
and apparently were able to consume
sufficient water from the snow. The ahsence
Lot Il I m m— — i

= e

|
|
t
!
7
a2

osmolality in pregnant ewes consuning
snow va. controls on liguid water has been
reported previousty (Wecth er al. 1959),
Cameron and Luick {1972) observed that
reindeer in Alaska reduced their water
turnover and presumably water intake (in the
form of snow) during the winter months.

151
14.6
140
11,6
T35
737
330
EE N

|
|
|
|
|
|
|
;l of any effect on hematocrit or plasma
|
|
|
|
|
|
|

Lo T D R e, — .
dardmrag . These authors suggested a reduced water
ko intake as snow would be bencficial for
% conservation of nutrient and body energy
. z reserves as less metabolic heat would be
Ml T W e 2 required for melting the snow and raising it
= to body temperature. However, Butcher
E (1973) has suggested that, at least in sheep,
G T W — e v <t e, = the heat produced “*from digestion and feed
: : 3 g
i kSR SRl s g g atilization is more than adequate to melt
( = snow and raise it to body temperature.”” The
. 2 present results support Burcher's statement,
Sermoian ~_( = for although all cwes Jost liveweight there
k= w,oun el = o
o £ was nodifference between treatment groups.
) £ Better than simply a measure of liveweight is
25 the measurements of body composition,
PR et :) =: = Changes Iin TOH space indicate changes in
me Z g body solid and energy content of lactating
} 4z ewcs (Foot et al. 1979). In the present study,
= R . «
S .5352%5 5 & 55 all ewes tncreased their TOH space, bul with
Zg203325 o As = L
HESZIEF:Z|EEwEE no significant difference between ireatment
FAFAEFAFAIZ S5 2 groups. This would further indicate that
= Ea . . .
l 8.5 5 5%  ewesinboth treatments mobilized their body
=24 = . e . J
Z5£55¢% solids, presumably lipid tissue, at approxi-
=y == .
[ i3 £ 2 mately the same rate and no increased energy
K = = N
o R reserves were heing used by the ewes
“ 2 -5 o . : H
e =] éi g l EE = depending upon snow as their main water
%’ELI’E:”Q, FolEgTE Y Source.
3 L Y Ew = H Lo A .
t-CrCcTETIEo = Not only were the milk vields of the two
= £ ¥ ¥
) L — R i a3
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groups of sheep similar, but also composi-
tion and encrgy content of the milk were
similar. All ewes had an increased protein
content and decreased lactose content of
milk with duration of lactation. Such trends
have been previously reported to occur in
ewes (Brettetal, 1972). The liveweight gain
and energy retention as estimated by TOH
space (Donnelly and Freer 1974) was similar
for the lambs from the two cwe treatment
groups. providing further cvidence of
stmilar milk yield and energy content.

In summary, lactaling ewes relying on
snow as a source of free water reduced their
total water turnover by approximately 35%.
However, this decrease did not affect their
milk yield or total body water. No stgnificant
amounts of additional food or tissue energy
were reguired to melt the snow and raise its
temperature to  bedy  temperature. The
energy content of both groups of ewes was
similar as was the encrgy content of their
- mitk., It appears ‘that high producing
ruminants such as lactating sheep have
sufficient ““metabolic heat”” available to
melt the snow and raise it to body
temperature and therefore are able to rely on
snow as d source of water.
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