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Summary

For five years separate groups of pregnant two- and three-year old
hei fers were held on native pasture and suppl emented with combinations of
urea, mnerals, mize 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 sodi um had no
significant effect on |iveweight change or pregnancy rate. |In a fifth

year, heifers receiving cottonseed neal or nmize were heavier prior to
mating in the followi ng January than control animals or those receiving
nitrogen, sulphur and sodium Those receiving cottonseed neal recorded
pregnancy rates of 84s, significantly greater than those on other treat-
ments (< 46% . Calves of heifers receiving maize were significantly

heavi er-at weani ng.

I. 1 NTRODUCTI ON

The low fertility of cattle on uninproved pastures of north Queens-
land is associated either with wide variations in ages at which heifers
first becone 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 climte, and
the direct effects of non-protein or natural protein nutrients on the
livewei ght change and pregnancy rate of breeding heifers.

1. METHCDS
(a) Period and |ocation

The trial was conducted over five years between July 1970 andMay
1975 at the CSIRO Pasture Research Station 50km south of Townsvill e.

(b) Pastures and stocking

Four paddocks containing mainly native pasture (Heteropogon contortus)
and about 20 per cent legume (Stylosanthes hunmilis) 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 nunber used ranged from 14 to 24 beasts per paddock.
Plentiful stands of poor quality forage was avail abl e each year.

*CSIRO Division of Aninal Physi ol ogy, Davies Laboratory, Townsville Q.4810

" CSIRO Division of Tropi cal Agronony, Davies Laboratory, Townsville Q 4810
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(c) Treatments and procedures
Each year three forms of supplement were provided during the dry
season (Jul-oct) in an attenpt to offset liveweight loss. In the first
three years phosphorus (P) as phosphoric acid (11g P/cow day) or nitrogen
(N) as urea, sulphur (S) as sul phate and sodium (Na) as sodi um sul phate
(229N, 5gS, 6gNa/cow/day) were included in the treatnments.

Because of the detrinental effects of phosphoric acid (Playne 1974) P
was provided in the follow ng year in 300g neat-neal /cow day. Potassium
(K) as potassium chloride (log K/ cow day) was included in another treatnent
because of low values in the pasture.

In the final year, nitrogen was provided fromthree sources (urea,
cottonseed neal or crushed maize). Each source was chosen to supply the
same quantity of N (12g/cow/day) but varying quantities of energy (0, 200g,
12009 organi ¢ natter/cow day respectively). The treatnments were thus:-
1970, 1971, 1972 (i) Control, (ii) P, (iii) wN,s,Na, (iV) N,S,Na,P.

1973 (i) Control, (ii) meat-meal, (iii) w~,$,Na, (iV) N,S,Na,K.
- 1974 (i) Control, (ii) wn,s,Na, (iii) cottonseed meal(iv) mai ze.

Urea and inorganic supplements were all dissolved and provided through
the drinking water to individually netered troughs in each paddock. In
addition, all treatments received adequate copper and zinc salts by the
same method. Feed supplements (neat-neal, cottonseed neal or maize) were
fed out in large troughs three times a week. In all years the animals were
transferred from paddock to paddock nmonthly in a random zed sequence.
Milti-sire mating was carried out in Jan./Feb. Oover a Six-week period.

(d) Measurenents

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

[11.  RESULTS

(a) dimte

In three of the five years (1970, 1971, 1973), there was sufficient
rain (> 40nm between July and Cctober to cause regrowth of pasture and
gains in the live weightof cattle receiving no supplenment (Table 1). The
pregnancy rate in the years following the rains was greater than 70%
Since the rates for the unsuppl emented 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 mmof 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 |ow (< 259%.

TABLE 1
Dry season rainfall, liveweight change and pregnancy rate in the

following year of control groups of heifers receiving no supplement
DIy season
Number of rainfall (mm) Liveweight change Percentage pregnant

Year heifers Jul.to Oct. (kg)Jul. to Oct. (kg) (following year)

1970 13 40 + 28 83
1971 18 48 + 43 79
1972 24 4 - 41 15
1973 15 59, + 58 73
1974 14 38 - 10 25

* separate falls of 20 and 18mm
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TABLE 2
Liveweight change during the dry season, live weight at mating
and the proportion of heifers which became pregnant
following nutrient supplementation

Liveweight Live weight Percentage
change Jul. at mating pregnant
Supplement to Oct. (kg) Jan./Feb. (kg) in May

(following year) (following year)

1972 Nil -41 288 15
P -31 238 7
N,S,Na ) -35 288 18
N,S,Na,P =25 285 11

1974 Nil -10 333 25
N,S,Na -3 340 46
Cottonseed meal -14 359 84
Maize - 8 355 38

The seasonal conditions of 1974 were |ess severe than 1972
but there was no clear effect of supplenments on |ivewei ght change

during the dry season in either year (Table 2). € pregnan-
cy rates were lowin all groups except”that receiving cottonseed neal

Pregnancy was significantly (p<0.05) greater in this group than others dur-
ing 1974. Significance was calculated by carrying out an exact-test of

i ndependence for the two-way tables. Heifers that becane pregnant were 54
kg heavier at mating

There was' no significant difference in calf weight at weaning foll ow
ing the 1972 supplenentation, but the corresponding mean wei ghts of calves
born in 1974 of the four groups were 179, 180, 182 and 198 kg respectively
Those whose dans had previously received nmaize were significantly heavier
at weani ng (p<0.05) than the controls

V. DI SCUSSI ON

The cyclical pattern of climate and growth of pasture found in
mediterranean and tropical areas can be tolerated by livestock to sone de-
gree. In the tropics the situation tends to be extreme and can affect
production and reproduction severely (Siebert 1973). Jder cows are not
affected as greatly as younger aninmals. In 80% of two- and three-year old
hei fers pregnancy occurs in only alternate years with only a small percent-
age beconing pregnant in consecutive years (Donal dson 1968). It seens
however that only small changes in climte 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
Cct ober were sufficient for more than 70% of heifers to become pregnant
in the following year, whereas in lowrainfall years, the value was 25%
or less. Sinmilarly large changes in oestrus activity can be achieved by
feeding small quantities of Iegume with poor quality roughage (Siebert and
Field 1975). This suggests that the protein available fromnew growh
after rain is sufficient to enhance reproductive activity. In drier years
this is less likely to occur

Options open to |ivestock producers are either to tolerate the |ow
rainfall years or to provide nutritional supplenments. 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 supplenments available to producers include
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mnerals, non-protein nitrogen and protein and energy concentrates. In
the present experinents only the protein concentrate, cottonseed neal,
significantly inproved 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). Mize as a
suppl ement did not inprove the pregnancy rate, although calves from
heifers fed maize during the dry season weaned at a higher |ive weight,
presunabl y because naize provided more energy for a better |actation.

The inplications of the results are that the short term use of
only relatively small quantities of protein supplement may be nore
effective than other supplenents in maintaining regular pregnancy.
Urea/ nol asses 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. \hether non-protein nitrogen can be just as
effective if used correctly is also to be determn ned.
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