Effect of snow as a water source on beef cows and their calf
production

young, B. A. and Degen, A. A. 195]1. Effect of snow as a water source on beef cows and their
calf production. Can. J. Anim. Sci. 71; 585-588. Individually (n = 21) and group-fed (n = 100 over
two winters) beef cows were either denied water in winter when snow was available or had free access
1o water. There was no difference 1n body mass or subcutaneous fat depth between the two treatments
nor was there any difference in the birth or weaning body masses of their calves. It was concluded
that beef cows could rely on snow as a water source during winter.
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Young, B. A. et Degen, A. A. 1991. Abreuvement des vaches d’élevage de boucherie et de leurs
yeaux avec de la neige. Can, J. Anim. S¢i. 71: 585-588. Des vaches d’élevage de boucherie nourries
individuellement (» = 21} ou collectivernent {n = 100 pendant deux hivers) ont soit été privées d'eau
en hiver parce qu’il y avait de la neige ou avaient librement accés 2 un point d’eau. On n'a noté aucune
variation de la masse corporelle ni de 1'épaisseur de la couche de graisse sous-cutanée entre les deux
traitements, ni constaté d’écart dans le poids des veaux 2 la naissance ou au sevrage. On en conclut
que les vaches d’élevage de boucherie peuvent s'abreuver avec de la neige en hiver.

Mots clés: Vaches d’élevage de boucherie, consommation de neige, modification de la masse, produc-
tion de veaux

Feral animals ofien rely on snow as a primary
water source. In fact, reindecr preferred snow
to water when offered a choice (Luick 1977).
This was not the case with cattle which
preferred water when given the same choice
(Degen and Young 1984}. However, domestic
animals such as steers (Young and Degen
1980), pregnant cows (Degen and Young
1990a), sheep (Weeth et al. 1959: Buicher
1973), lactating ewes (Degen and Young
1981), growing calves (Degen and Young
1990b) and horses (Deiterich and Holleman
1973) can also rely on snow as their sole water
source without any apparent detrimental
affects. Indeed, some commercial ranchers in
‘Western Canada (personal observations) and
Utah (J. E. Butcher, personal communica-
fion) use snow as a primary water source for
their cattle during the winter.

. In this study, we measured changes in body
Mmass and subcutaneous fat of pregnant beef
fows consuming snow, and compared these
ERSUIIS with those of cows that had free access

|
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to water. Furthermore, we examined whether
snow consumption by pregnant cows had a
subsequent effect on (1) birth and weaning
bedy masses of their calves and (2) the time
it tock for the cows 10 conceive following
calving. The studies were made at Kinselta,
Alberta, an area characterized by cold
winters. Beef cows that were used were aged
3.5-5.5 yr of Hereford, beef synthetic and
dairy synthetic strains selected from the
University’s research herd. All cows in the
herd, including those used in experiments
were routinely weighed in early March and
tate October each year. Conception date of
each cow was calculated as calving date minus
286 d.

Experiment 1.

Twenty-one pregnant cows were divided ran-
domly into two body weight and breed-
matched groups on 28 Nov, The cows were
fed individually in adjacent outside stalls and
offered a ration of 3.5 kg timothy hay
(92.6% DM; 12.6% crude protein; 39%
ADF) and 3.5 kg barley grain (88.3% DM,
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11.6% crude protein) between 08:00 and
09:30 h daily. Water was available free
choice. Following the first snowfall that
remained on the ground (9 Jan. till 19 Mar.)
the cows were allocated 10 one of two groups:
(1) continuous access to water from a heated
(10°C) water bowl {water cows; n = 10). no
access to water, but access 10 snow (snow
cows; n# = 11). When not feeding, the cows
were maintained in two small fields adjacent
to the feeding stalls during which time snow
was always available. Surrounding trees and
a porosity fence provided some shelter from
wind; however, no bedding or other protec-
tion from inclement weather was available,

The cows were weighed at weekly intervals
before the daily feeding. In addition, sub-
cutaneous fat depth was measured at the
12th-13th rib of each cow at the beginning
and end of the experimental period using an
ultrasonic probe.

All cows usually consumed their rations.
When the daily ration was not totally con-
sumed in the allotted feeding peried, remains
were left in the trough. These remains were
consumed at a subsequent feeding and on no
occasion did feed remain for more than 3 con-
secutive days.

Although the cows consumed all the feed
offered, they lost body mass at an average of
0.56 kg d ™' during the first part of the winter
(October to 9 January). During the first 7 d
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(9-16 Jan.) of the treatment period, the cows
with access to water gained 14.4 kg while the
cows on the snow treatment lost 7.7 kg. The
loss in body mass in the snow treatment was
presumably due to an initial decrease in water
intake resulting in a decreased rumen fluid
volume. Other ruminants such as sheep
{Degen and Young 1980a) and goats
(Thompson et al. 1980} reduced their water
intakes when suddenly exposed to cold and
this results, at least in sheep, in mainly a
reduced rumen volume. This may have
occurred in the cows in the present swudy.
However, over the whole treatment period
(69 d), both groups of cows gained body mass
and the average increases were similar
(Table 1). Subcutaneous fat depth decreased
in both groups, and there was no significant
treatment effect. The observed losses in sub-
cutaneous fat occurred concomitantly with
increases in body mass. This can be explained
by changes in body composition, in particular
increased total body water volume, in preg-
nant cows (Degen and Young 1980b). The
similar changes in body mass and sub-
cutanecus fat in the two groups indicate that
no extra energy was required to meit the snow
and bring the water to body temperature, This
would support the suggestion by Butcher
{1973) that the heat produced from the diges-
tion of feed and the heat increment of feeding
is more than adequate for this purpose.

Table 1. Change { & ) in body mass and subcutaneous fat depth in indrvidually fed cows with access to water {water;
n=10) or denicd access 1o water but with access to spow (snow; n=11). Included in the table are the number of
days between calving and conception (days open) and weaning body mass of the calves of these two cow groups

Water Snow Sig.* SEM
Body mass (kg)
9 January 473 478 NS 2.63
19 March 508 521 NS 2.59
& body mass (9 Jan.-19 Mar.) +36.3 +42.9 NS 231
& body mass (October-March) —83 -6.8 NS 2.51
Subcutaneous fat depth (mm)
9 January 4.0 4.3 NS 0.61
19 March 1.8 2.8 NS 0.52
& subcutaneous fat depth 22 i.5 NS 0.49
Days open 78.9 796 NS .02
Weaning body mass of calves (kg} 245 242 NS 2.54

TLevel of significance between groups; NS = not significant.



Experiment 11

One hundred pregnant cows (expected calving
mid-April) were separated into two matched
age and breed groups of 50 cows in each of
2 consecutive years. From the first snowfall
that remained (in January) until the snow
melted (in March) one group had continuous
access to water and one group was denied
water. Except for the experimental treat-
ments, both groups of cows were managed
and received rations similar to that of the main
University research herd. The cows were
group-fed and each cow received an average
of 3.05 kg grain mixture, 2.79 kg hay and
1.79 kg straw daily. Body mass changes
(October-March) in the two groups of cows
were not significantly different from each
other, —14.5 kg and —15.6 kg for the water
and snow treatment, respectively). Similarly,
birth (38.4 vs, 38.0 kg; SEM = 0.35 kg) and
wearning body masses of their calves (238 vs.
235 kg; SEM = 1.73 kg) were not different.
However, the period between calving and
conception the following summer (SEM =
1.46; P<0.05) was slightly longer (76.5 d)
in the water treatment cows than in the cows
relying on snow (70.6 d).

On the 2nd and 3rd d of treatment, chinook
conditions during the first winter raised air
temperatures to an unusually warm high of
11°C. During these 2 d some water was avail-
able on the ground in the field due to the
melting of snow. Eating of snow was not
observed by herdsman in any of the cows till
the 3rd day on the snow treatment when two
cows were observed eating snow. By the 4th
day, air temperature dropped to —18°C and
by the 5th day to —30°C. On the 4th day, 10
of the 50 snow treatment cows were observed
to be readily eating snow and by the 5th day
none of the cows hesitated to eat snow.
During the 2nd year, the cows did not hesi-
tate o eat snow.

No constant pattern of drinking water was
identified among the cows with access to
water and some of the cows with access to
water were observed eating snow. Bouts of
snow eating by the cows denied water were
evident shortly after sunrise each merning and
after the mid-day feeding peried. This pattern

of eating snew may be important in deter-
mining the thermal stress of the cow. Rapid
ingestion of large volumes of snow resulted
in decreased rumen and rectal temperatures
and in increased metabolic heat production
{Degen and Young 1984). However, in sheep
consuming snow at a slow rate, as was evi-
dent with the cows in the present study, the
drop in rumen temperature was actually less
than that measured in sheep drinking cold
water (Sims and Butcher 1966). Cows showed
a preference for clean snow which could
easily be picked up with a circular scooping
motion of the tongue similar to that used in
grazing. Areas of trampled, wind-blown or
crusty snow tended to be avoided. The dura-
tion of snow eating bouts was dependent
upon air temperature. On warmer days both
groups of cows tended o be dispersed over
the field and snow eating by the cows was
prolonged considerably more than during
colder days. On days colder than —20°C the
cows tended to spend substantial time standing
huddled together in areas sheltered from
the wind.

We concluded that the performance of cows
that relied on snow as a water source was
similar to that of cows with free access to
water, This may provide an important
management option {o farmers in winter when
snow is available but the provision of water
is difficult or expensive.
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