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NUTRI TI ONAL  RI EQUI REMENTS AND PRODUCTIVITY OF
SI NGLE PREGNANT AND LACTATING COAMs WTH TWN OR SINGLE CALVES

J.F. GRAHAM*, L.J. CUMNS*, A J. CLARK* and K A LANG AT*
SUMMARY

I'n 1987 and 1988 single and twi n bearing autum cal ving Hereford and crossbred
heifers were individually fed during the final tw nonths of pregnancy and the
first two nmonths of lactation. The heifers, live weight 422 % 7.2 kg and 525 +
11.2 kg (nean + s.e.) respectively were fed rations adjusted weekly according
to blood ketone (BOH) |evels. During pregnancy, cows carrying twins tended to
have a higher energy requirenent, in 1988 twin and single bearing cows
consuming 91.3 and 80.9 MJ] ME/ cow day respectively (P<0.05). In both years,
cows rearing twins were fed 21% nore energy post calving than cows rearing
single calves, 1.11, 0.92 and 0.99 and 0.82 MJ ME/ kg LW 7%/day for 1987 and
1988 respectively (P<0.05).

Whilst calf growmh rate in both years was significantly lower for the twn
calves, their conbined growh rates were no worse than the single calves in
1987 and in 1988 their conmbined growh rates were significantly greater than
the single calves (1.03 and 0.72 kg/calf /day). I'n 1988 the conbined weaning
wei ght of 456.8 kg for those twin calves was significantly greater than 243.5
kg for the single calves.

Al though there was no significant difference in mlk production in 1987, in
1988 twin-rearing cows produced significantly nore nmilk, 8.11 and 4.95
kg/ cow day respectively.

| NTRODUCTI ON

Conpared to other nmeat production systens the beef herd is relatively
inefficient. In U S. A over 50% of the herd feed supply is required for
nmai ntenance of the breeding cow. Under normal conditions the beef cow produces
only 50 to 70% of her body weight as marketabl e progeny per year (G egory et
al. 1988). Thus, increasing the cows reproductive rate, relative to
nmai nt enance, should increase beef herd efficiency.

This paper reports prelimnary experinments on the relative energy requirenents
of twin and single rearing cows and related production responses. The approach
has been based on the assunption that elevated BOH concentration in the blood
may provide a quantitative assessnent of energy deficits. Thi s has been wel |
docunented in sheep (Russel 1977) and also appears to be the case in cattle
(Russel and Wight 1983). Thi s approach was necessary because of uncertainty
as to which cows would bear twns.

MATERI ALS AND METHOD

In 1987, 22 pregnant predominantly Hereford autum calving heifers were
selected from a group of 80 that were previously treated with pregnant mare
serum gonadot rophi n (PMSG) . Nine cows pregnant to first service were treated
as potential twin or nultiple bearers. In 1988 enbryo transfer and PVMSG were
used to produce twins and 21 predonminantly crossbred heifers were selected,
seven were initially diagnosed as having multiple pregnancies.

In both years commencing in January all animals were individually fed by neans
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of el ectronic doors. In 1987 a ration of wheat plus lucerne cubes was fed,
with respective dry matter (DM content 88.0 and 88.0%, crude protein (CP) 11.3
and 16.6% and estinmated metabolizable energy content (ME)(MJ/kg DM 13.0 and

8. 4% In 1988 lucerne cubes of similar chenmical content were used wth
triticale, CP of 11.9%, DM of 87.1% and ME of 13.2 M)/ kg DM  All aninals were
fed daily rations, initially calculated using netabolic live weight (MAFF

1976), and subsequently were adjusted weekly according to the concentration of
bl ood ketones as measured by serum B hydroxybutyrate concentration (BOH). In
1987 the aim was to keep BOH between 0.4 and 0.7 mmol/1l, while in 1988 a target
of 0.6 mmol/l was chosen. Animals were randomy allocated to feed-lots and
feeding doors, but after calving, twin rearing cows (T) were put into the sane
group to mnimse cross suckling with single rearing cows (S). MIk production
was neasured using nmachine mlking in 1987 and machi ne and the weigh-suckle-
wei gh technique in 1988. Means of results within years were conpared using
Student's t test.

RESULTS

Figures were cal cul ated on a weekly basis with respect to the date of calving,
so that conparisons could be nmade between animals at a simlar stage of
pregnancy or lactation. Results are presented in Table 1 and Fig. 1 for cows
either bearing or rearing twin and single calves.

Table 1 Production variables of single and twin bearing cows before and after
calving in tw years

1987 1988

Production Single Twin Single Twin
variables Mean + s.e. Mean + s.e. Mean + s.e. Mean + s.e.
Six weeks pre-calving
No. of cows 16 4 11 8
ILW 416.3 10.9 413.5 24.3 510 11.5 547 16.7
LWC 33.0 4.3 44.4 8.4 32.9 2.9 31.0 8.7
CLWC -43.0 4.7 -50.0 6.3 -53.5a 2.3 -91.1b 4.0
MELW 0.66 0.02 0.76 0.06 0.74 0.02 0.79 0.03
MED 64.5 2.67 75.5 9.1 80.9a 1.47 91.3b 3.39
Six weeks post-calving
No. of cows 14 3 11 6
CBW 32.2 1.11 21.6 1.37 35.2 1.65 30.7 1.21
LWC -7.0x 5.5 6.0y 3.5 -11.5 6.2 4.2 2.6
MELW 0.92a 0.02 1.11b 0.06 0.82a 0.03 0.99b 0.04
MED 82.3a 2.78 102.7b 8.88 85.2a 2.92 100.6b 4.2
MILK 5.09 0.51 4.81 0.97 4.95a 0.22 8.11b 0.64
CGR 0.74a 0.06 0.31b 0.02 0.72a 0.05 0.51b 0.07
CLW 60.6a 3.04 31.8b 2.4 64.3a 3.04 50.9p 2.19
WW 243.5 10.09 228.4 8.11
Within years, means in rows with different superscripts differ;

a and b P<0.05, x and y P<O.1.
MED: Intake (MJ ME/cow/d) CBW: Calf birthweight (kg)
ILW: Initial live weight (kg) MILK: Milk production (kg/d)
LWC: Liveweight change (kg) CGR: Calf growth rate (kg/d)
CLWC: Calving liveweight change (kg) CLW: Calf live weight at 6 weeks (kg)
MELW: Intake (MJ ME/kg/LWO0.75/cow/d) WW: 280 day weaning weight (kg)
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Cow |ivewei ght changes

These areshown in Table 1 and Fig. 1(a). Liveweight change pre-calving was
simlar in both years for both groups, the T cows in 1987 gaining slightly
nor e. Post-calving, the T cows in 1987 gained significantly nore weight than
the S cows (P<0.1). |In 1988 the weight [oss of the T cows was only marginally
greater. I'n both years calving weight |oss was higher in the T groups, being
highly significant in 1988 (P<0.01).
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Fig. 1. Cow liveweight change (a), ME intake (b), BOH levels (c) and calf
growth rate (d) in 1987 , and 1988-—-—-- , for singlem and twin rearing
cows.

Energy intake

Pre-calving ME intake tended to be higher for the T cows, but a significant
di fference was detected only in 1988 (P<0.05). Energy intake post-calving was
21% higher with the T cows in both years (P<0.05) - Fig. 1 (b).

BOH levels

Level s of BOH are shown in Fig. |(c). In 1987 BOH levels largely fell within
the target range of 0.7 to 0.4 mmol/l. However in 1988 |evels neasured in the
T-cows were higher in the period six weeks until two weeks prior to calving
(P<0.05 weeks six and two). Just prior to calving BOH |l evel s were similar in
both groups. During week four of lactation in 1988 BCH levels of the T cows
were al so el evated (P<0.05).
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Cal f growth rate and mlk production

In both years the single calves grew significantly faster than the twins,
P<0.05, Fig. 1(d). However in 1987 there was no significant difference in
total progeny live weight at six weeks, and in 1988 the twin cows produced
significantly nore live weight at six weeks (P<0.01). At weaning in 1988 there
was no significant difference in live weight of the individual calves. In 1987
mlk production of the two groups was simlar. However in 1988 the tw n group
produced 63.8% nmore milk (8.11 v 4.95 kg/24 h, P<0.01).

DI SCUSSI ON

The BOH levels responded quickly to changes in energy intake. In both years the
pattern of cow |iveweight change was similar for both groups. However after
examining 1988 BOH levels, and the pre-calving |iveweight change in relation to
total calf birthweight, it seens that the T cows may have been energy deficient
pre-calving, and should have received a higher allowance at that stage. Had
feeding been increased to decrease BOH to levels sinmilar to that of the S cows,
the differences in ME intake between the two groups woul d have been greater,
and woul d have resulted in greater |iveweight changes pre calving for the twin-
produci ng cows in 1988.

Al though ME intake post-calving was significantly greater with the twi n-rearing
conpared to the single rearing cows, the energy was partitioned differently in
both years. In 1987 the extra energy consuned by the T cows seened to be
partitioned towards cow wei ght gain and not towards increased mlk production
Fig. 1 (a). The extra energy intake of the T cows in 1988 could be attributed
to the extra milk production of that group. The extra 15 M} ME/ day is
equivalent to 3.11 kg milk (1 kg milk = 4.94 M} ME, MAFF 1976), and these cows
produced 3.16 kg nore milk than the singles. The cows in 1988 had a higher
mil king potential than those in 1987. The BOH concentrations of the T cows in
1988 were raised slightly in weeks three to six post-calving conpared to those
of the S group, This indicates that they should have had a higher energy
intake for that period, which would have increased the extra energy required by
these cows beyond the 21% shown in these figures, even though they |ost |ess
wei ght post - cal vi ng.

Even though the calf growth rates of the twins were significantly lower in both
years, when total progeny live weight was examined, production from twin-
rearing danms was favourable. \Wen |ooking at the weaning weights of the calves
in 1988, the twin calves conpensated, so that by weaning there were no
significant differences in live weight, resulting in twice the live weight
produced by one dam

In spite of the small nunber of twin rearing cows used, this study does
indicate that providing adequate nutrition is given to the twi n-rearing cows,
(approxi mately 20% extra needed pre- and post-cal ving) and providing the dans
chosen have a high mlking potential (e.g. crossbred dans) tw nning should
result in increased efficiency of neat production.
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