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Summary

For five years separate groups of pregnant two- and three-year old
heifers were held on native pasture and supplemented with combinations of
urea, minerals, maize and protein concentrates. In three years out of
five, sufficient rain fell during the dry season for regrowth of pasture
to occur and for animals to gain weight. The pregnancy rates in the years
following these rains were high (>73%). In one other year when no rain
fell, supplements of phosphorus or nitrogen, sulphur and sodium had no
significant effect on liveweight change or pregnancy rate. In a fifth
year, heifers receiving cottonseed meal or maize were heavier prior to
mating in the following January than control animals or those receiving
nitrogen, sulphur and sodium. Those receiving cottonseed meal recorded
pregnancy rates of 84%, significantly greater than those on other treat-
ments (< 46%). Calves of heifers receiving maize were significantly
heavier-at weaning.

I. INTRODUCTION

The low fertility of cattle on unimproved pastures of north Queens-
land is associated either with wide variations in ages at which heifers
first become pregnant or with long and variable intervals between the first
and second pregnancies. The variations in turn are associated with poor
growth prior to puberty or during the first lactation resulting from
undernutrition during the long dry seasons (Edye et al. 1971; Siebert and- -
Field 1975). This paper describes the indirect effects of climate, and
the direct effects of non-protein or natural protein nutrients on the
liveweight change and pregnancy rate of breeding heifers.

II. METHODS

(a) Period and location

1975
The trial was conducted over five years between Ju,ly 1970 andMay
at the CSIRO Pasture Researcht Station 5Okm south of Townsville.

(b) Pastures and stocking
Four paddocks containing mainly native pasture (Heteropogon contortus)

and about 20 per cent legume (Stylosanthes humilis) were used. Trees were
not cleared. The area had previously been aerially fertilized with 100
kg/ha of superphosphate in both 1968 and 1969. Each July the paddocks were
stocked with new animals at a rate not greater than 0.4 beasts/ha with
pregnant two- or three-year old Droughtmaster heifers mated the previous
Jan./Feb. The number used ranged from 14 to 24 beasts per paddock.
Plentiful stands of poor quality forage was available each year.
*
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(c) Treatments and procedures
Each year three forms of supplement were provided during the dry

season (Jul-Ott)  in an attempt to offset liveweight loss. In the first
three years phosphorus (P) as phosphoric acid (llg P/cow/day) or nitrogen
(N) as urea, sulphur (S) as sulphate and sodium (Na) as sodium sulphate
(22gN, 5gS, GgNa/cow/day)  were included in the treatments.

Because of the detrimental effects of phosphoric acid (Playne 1974) P
was provided in the following year in 300g meat-meal/cow/day. Potassium
(K) as potassium chloride (log K/cow/day) was included in another treatment
because of low values in the pasture.

In th.e final year, nitrogen was provided from three sources (urea,
cottonseed meal or crushed maize). Each source was chosen to supply the
same quantity of N (12g/cow/day)  but varying quantities of energy (0, 2OOg,
12OOg organic matter/cow/day respectively). The treatments were thus:-
1970, 1971, 1972 (i) Control, (ii) P, (iii) N,S,Na,  (iv) N,S,Na,P.
1973 (i) Control, (ii) meat-meal, (iii) N,S,Na, (iv) N,S,Na,K.

* 1974 (i) Control, (ii) N,S,Na, (iii) cottonseed meal maize.

Urea and inorganic supplements were all dissolved and provided through
the drinking water to individually metered troughs in each paddock. In
addition, all treatments received adequate copper and zinc salts by the
same method. Feed supplements (meat-meal, cottonseed meal or maize) were
fed out in large troughs three times a week. In all years the animals were
transferred from paddock to paddock monthly in a randomized sequence.
Multi-sire mating was carried out in Jan./Feb. over a six-week period.

(d) Measurements

Live weight of animals was recorded monthly and pregnancy testing was
carried out each year in April/May.

III. RESULTS

(a) Climate
In three of the five years (1970, 1971, 1973), there was sufficient

rain (> 40mm) between July and October to cause regrowth of pasture and
gains in the live weightof cattle receiving no supplement (Table 1). The
pregnancy rate in the years, following the rains was greater than 70%.
Since the rates for the unsupplemented groups were not significantly higher
than the control groups only the latter are presented here. In the other
two years (1972, 1974) less than 20 mm of rain fell at any one time during
the dry season. Live weight of control animals declined over this period
and the subsequent pregnancy rate was low (< 25%).

TABLE 1
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TABLE 2

The seasonal conditions of 1974 were less severe than 1972
but there was no clear effect of supplements on liveweight change
during the dry season in either year (Table 2). The pregnan-
cy rates were low in all groups except that receiving cottonseed meal.
Pregnancy was significantly (WO.05) greater in this group than others dur-
ing 1974. Significance was calculated by carrying out an exact-test of
independence for the two-way tables. Heifers that became pregnant were 54
kg heavier at mating.

There was'no significant difference in calf weight at weaning follow-
ing the 1972 supplementation, but the corresponding mean weights of calves
born in 1974 of the four groups were 179, 180, 182 and 198 kg respectively.
Those whose dams had previously received maize were significantly heavier
at weaning (PcO.05) than the controls.

IV. DISCUSSION

The cyclical pattern of climate and growth of pasture found in
mediterranean and tropical areas can be tolerated by livestock to some de-
gree. In the tropics the situation tends to be extreme and can affect
production and reproduction severely (Siebert 1973). Older cows'are  not
affected as greatly as younger animals. In 80% of two- and three-year old
heifers pregnancy occurs in only alternate years with only a small percent-
age becoming pregnant in consecutive years (Donaldson 1968). It seems
however that only small changes in climate or diet are needed to cause
quite significant changes in reproductive performance. As can be seen from
the results presented, only relatively light falls of rain between July and
October were sufficient for more than 70% of heifers to become pregnant
in the following year, whereas in low rainfall years, the value was 25%
or less. Similarly large changes in oestrus activity can be achieved by
feeding small quantities of legume with poor quality roughage (Siebert and
Field 1975). This suggests that the protein available from new growth
after rain is sufficient to enhance reproductive activity. In drier years
this is less likely to occur.

Options open to livestock producers are either to tolerate the low
rainfall years or to provide nutritional supplements. In the present ex-
periment supplements were not needed in 3 years out of 5, though long term
rainfall records indicate that such climatic conditions would occur in
only about 50% of years. The supplements available to producers include
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minerals, non-protein nitrogen and protein and energy concentrates. In
the present experiments only the protein concentrate, cottonseed meal,
significantly improved pregnancy rate. Urea was ineffective as is at
times found commercially. The reasons for this are probably related to
the digestibility of forage and frequency of urea ingestion (Playne,
Siebert and Edye 1975; Romero, Siebert and Murray 1976). Maize as a
supplement did not improve the pregnancy rate, although calves from
heifers fed maize during the dry season weaned at a higher live weight,
presumably because maize provided more energy for a better lactation.

The implications of the results are that the short term use of
only relatively small quantities of protein supplement may be more
effective than other supplements in maintaining regular pregnancy.
Urea/molasses is possibly effective in the same way if it can be
supplied frequently and the forage available is reasonably digestible.
The manner in which small quantities of protein act on reproductive
function is not clear. Whether non-protein nitrogen can be just as
effective if used correctly is also to be determined.
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