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Abstract

Lucerne and lucerne/prairie  grass swards were compared at three
stocking rates using yearling beef cattle. A 3%day  rotational graz-
ing system was used and the experiment ran for 130 days from
early October, 1976. Pasture DM yields were higher on the mixed
sward but animal production was greater on the lucerne only
sward, particularly from December onwards. Increasing stocking
rate tended to reduce herbage  DM yield and per-animal production.
There was no significant interaction between sward type and stock-
ing rate on either sward or animal yield. Lucerne and lucerne/
prairie grass swards on pumice soil compared favourahly with fertile
Waikato permanent pastures in terms of carcass gain per hectare
over the grazing period.

INTRODUCTION

It is well established that lucerne (Medicago  s&m) produces
annually more DM per hectare on dry soils than grass/clover
swards (Vartha and O’Connor, 1968). This advantage is par-
ticularly noticeable on the pumice soils of the Taupo region
where Uaars  et  al. (1975) found mean annual DM yield from
a flat-land grass pasture was about 6000 kg/ha compared with
over 13 000 kg DM/ha  from lucerne. This is reflected in the in-
creasing area sown to lucerne in this area (R. B. Gordon, pers.
comm.)  .

However, little attention has been given to animals, particu-
larly beef cattle, grazing lucerne in this region. In a hand-feeding
experiment, Joyce and Brunswick (1975) found freshly harvested
lucerne, supplemented with NaCl  and offered to appetite, sup-
ported daily gains of 0.9 kg in yearling cattle from October to
January. Although that experiment demonstrated that lucerne
when cut and carted can support high rates of gain in beef cattle,
this might not necessarily occur under a prolonged grazing period.
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A grazing experiment was therefore set up in 1975 to provide
information of this nature for both lucerne and lucerne/prairie
grass (Bronzus  catharticus) swards. The first year’s results, when
a flexible beef-leader/sheep-follower management system was em-
ployed, have been reported elsewhere (Joyce and Brunswick,
1977). This paper will deal with the second and final year’s
results when a fixed management policy was imposed.

EXPERIMENTAL

The experiment was carried out at the Wairakei Research
Station, Taupo, from October 8,  1976, to February 15, 1977, on
9 ha divided into two topographical.areas. One site, representing
52% of the total area, was on flat land. The lucerne (hjedicago
diva  L. cv. ‘Marlborough’) was sown on this area in 1962.
Half was oversown  with prairie grass (Bromus catharticus  Vahl.
cv. ‘Grasslands Matua’) in the autumn of 1975. The other site
was on moderate to steep hill sides; the lucerne (.&I.  sativc;  L. cv.
‘Wairau’) was established in 1972 and half was oversown  with
prairie grass in 1975.

The experiment was of a 3 X 2 factorial design and evaluated
the effects of three stocking rates (L, 5.0; M, 6.67; and H, 10.0
animals per hectare) and two sward types (lucerne, and lucerne/
prairie grass) on liveweight gain of cattle. Each sward type was
randomized over 5 blocks on the flat land site and over 7 blocks
on the hill site. These 12 blocks per sward type enabled a 35-day
rotation to be imposed with not more than 7 days’ grazing in
any one block per cycle. Each sward type within each block was
subdivided in the ratio of 4: 3: 2 to enable the imposition of stock-
ing rate treatments with equal numbers (IO) of cattle per stock-
ing rate.

Sixty-six yearlings (20 steers and 46 heifers), progeny of
Pie Rouge bulls and Angus half-bred cows, were divided into
6 groups of 10 and one group of 6 on the basis of sex, fasted
weight and conformation. The group of 6 was slaughtered to pro-
vide the relationship between fasted liveweight and carcass weight
for predicting initial carcass weight of the 6 treatment groups of
cattle. These groups were allocated to treatments at random
to give the required stocking rates (see above).

The cattle grazed each block of paddocks in turn according to
a predetermined relation.  Uneaten herbage  was left in situ and
animals always returned to their same paddocks so that cumula-
tive effects of treatments could be determined. There was no
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back-fencing within paddocks and cattle always had access to
water and salt licks.

Pre-grazing DM yields were determined in every paddock of
each treatment during the first 35day  cycle by cutting to crown
level and weighing random quadrats (1 m2)  and drying sub-
samples at 100” C. During the regrowth cycles (2 to 4 inclusive)
pre-grazing yields were determined on only a small sample (3)
of paddocks. Sub-samples were also taken from each treatment
for separation into four categories: green lucerne, green prairie
grass, green weeds and dead matter.
‘; Animals were weighed unfastcd on 8 occasions. At the end
c$  the experiment, 3 cattle from each treatment were slaughtered
and carcass weights recorded. The carcass weight/unfasted live-
weight relationship was used to predict mean final carcass weight
of cattle on each treatment.

RESULTS AND DISCUSSION

Pre- and post-grazing DM yields and mean per-grazing utiliza-
tion coefftcients  for first growth (cycle 1) and treatment re-
growths (cycles 2 to 4 inclusive) are summarized in Table 1.
During the first cycle, stocking rate had no significant effect on
pre-grazing yield, which indicates no significant carry-over effect
of the previous year’s treatments. However, yields were con-
sistently higher (by 8%) on the mixed sward, showing the ad-
vantage of prairie grass in promoting early season growth. There-
after, mean DM yields of the mixed sward regrowths (cycles 2
to 4) were 34% and significantly greater (P < 0.001) than those

TABLE 1: MEAN DM YIELD PRE- AND POST-GRAZING AND PER-
GRAZING UTILIZATION COEFFICIENTS

Lucerne
L M H

Pre-grazing yield (kg/ha) :
Cycle 1 (n = 12) 2 6 9 0 2870 2 8 7 0
Cycles 2-4  (n = 8) 2 4 7 0 2 1 2 0 1830

Post-grazing yield (kg/ha) :
Cycle 1 (n = 12) 1160 8 2 0 4 3 0
Cycles 2-4 (n = 8) 1740 9 4 0 150

Per-grazing utilization (o/o)  :
Cycle 1 (n = 12) 5 8 7 4 8 6
Cycles 2-4 (n = 8) 2 7 5 6 8 7

Treatments
Lucerne/Prairie
L M H

2980 3060 3060
3070 3270 2251

1530 1060 4 9 0
2100 1480 3 8 0

49 67 85
31 54 83

SE of
Mean

* 148
k 178

t 109
t 142

-t 3.5
t 5.7
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of lucerne. Increasing stocking rate reduced !P < 0.001) yield
of both sward types. Post-grazing or residual DM  yields were
higher (P < 0.05) in both periods on the mixed sward, and in
both sward types these yields were reduced (P < 0.001) by in-
creasing stocking rate. Mean utilization per grazing was not
significantly affected by sward type but was significantly in-
creased by the higher stocking rate treatments in both periods.
Utilization by the H stocking rate cattle was consistently high
throughout the trial but on the 1,  and M treatments utilization
was lower on the regrowth than on first growth herbage. Suf-
ficient data to estimate mean daily DM intake are only available
for cycle 1 when all paddocks were sampled. Mean daily DM
intakes  were  8.7, 8.8, and 7.0 kg on the low, medium and high
stocked lucerne swards, and 8.3, 8.6, and 7.3 kg on the low,
medium and high stocked lucerne/prairie  grass swards, respec-
tively.

Treatment effects on mean botanical composition over the
whole experiment are illustrated in Fig. 1. Dead dry m.atter  con-
tent as a percentage of total DM was greater on the mixed than
on the lucerne only sward, but in both swards was decreased by
increasing stocking rate. Peak dead matter content was reached
in both sward types in mid-January. Over the regrowth cycles
2 to 4 inclusive mean pre-grazing DM yield accounted for 94%
of the variation in dead matter content between treatment means
when analysed by regression; between individual paddocks 20%
of the variation in dead matter content was accounted for by
DM yield, indicating a build-up of dead matter following high
yields of uneaten herbage.  Of the green material, sown species

TABLE 2: ANIMAL PRODUCTION DATA (kg)

-~
Lucerne Lucerne/Prairie SE;

L M H L M H Mean

Initial unfasted LW
I n i t i a l  f a s t e d  L W
Predicted initial

carcass weight
Daily gain, cycle 1
Daily gain, cycles 2-4
Final liveweight
Predicted final

carcass weight
Unfasted LWG!ha
Carcass weight gain/ha
- -

204.8 204.4 206.6 204.5 205.6 205.6 f 1.77
191.6 190.5 191.0 188.9 190.6 190.9 -c 1.47

99.7 99.2 99.4 98.6 99.3 99.4 -
1.39 1.28 1.08 1.41 1.14 1.09 +- 0.081
1.12 0.89 0.47 098 0.76 0.40 f 0.047

365.0 337.2 290.5 351.9 325.1 289.1 k 6.53

188.3 171.9 144.5 180.6 164.8 143.7 -
801 886 839 737 797 835 -
443 485 451 410 437 443 -

- __c--
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FIG. 1: Eflect of sward type and stocking rute  o/z  hotarzicul  composition.

accounted for 91 to 94% of both sward types. In the mixed
swat-d, prairie grass was 33 to 38% of the sown species on the
medium and low stocking rate treatments and similar to the
mean figure of 31 O/o  given by Joyce and Brunswick (1977) for
the previous year’s trial. However, this proportion had declined
to 16% on the H stocking rate treatment, indicating that prairie
grass is not a suitable species for heavy grazing on infertile
soils, which supports the statement to this effect by Rumba11
(1974) .
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Animal production data are given in Table 2 and are also
divided into two periods: Period 1 is over the first cycle when
animals on all treatments were making rapid gains. However,
there was still a significant reduction (P < 0.01) in daily gain in
Period I by increasing stocking rate but sward type had no signifi-
cant effect. The high rates of gain in this first period are probably
partially a result of compensatory growth following restricted
winter feeding, as indicated by the low initial liveweight of
205 kg for 14-month-old cattle. Similar rapid rates of gain (1.3
kg/day approximately) were found the previous year (Joyce and
Brunswick, 1977) when cattle of similar weight for age were
used.

During cycles 2 to 4 inclusive mean daily growth rate of
cattle on the mixed sward was consistently lower (P < 0.01)
than that of cattle grazing lucerne (0.71 us. 0.83 kg). This oc-
curred despite the greater yield of pasture DM available on the
mixed sward at each stocking rate (Table 1) and this is prob-
ably related to a herbage  quality effect which, as indicated by
the significant correlation between yield and dead matter con-
tent, was lower in the mixed than on the pure lucerne swards.
This suggestion is further supported by modified-acid-detergent
(MAD) fibre  (Clancy  and Wilson, 1966) contents of samples
of pre-grazed herbage DM which were higher (33.4%) in the
mixed than in the lucerne only swards (29.4%) . h’IAD fibre
content of pre-grazed lucerne DM during cycles 2 to 4 inclusive
was reduced from 33.2 to 27.3% and of lucerne/prairie  grass
DM from 34.6 to 31.6% by increasing stocking rate to 10 ani-
mals per he&are.

The effect of increasing stockin g rate on reducing rate of live-
weight gain during cycles 2 to 4 was highly significant (P <
0.001). On the L.  treatment (5 animals/ha) gains were high,
indicating little, if any, restriction in performance and therefore
wasteful of the herbage  DM available, as indicated by the build-
up of dead matter, high refusal yields, and low coefficients  of
utilization (Table 1). Doubling the stocking rate (H) to 10
animals/ha increased utilization of available pasture to about
85% but reduced daily liveweight gains to less than 0.5 kg on
both sward types which is too low if slaughter at reasonable
weights  before 2 years of age is to be attempted. The rate of
gain on the M treatment (6.67 animals/ha! was intermediate
and this stocking rate is therefore probably close to the optimal
for this class of stock on lucerne swards in this area. This sug-
gestion  is supported by the levels of carcass gain per hectare
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(Table 2))  which were highest on the M treatment on the lucerne
only sward, and only 6 kg less than those produced on the high-
est stocking rate on the mixed sward. These carcass yields, of
about 450 kg/ha, represent about 3.5 kg carcass/ha/day of graz-
ing which compare well with potential levels of carcass yield
from intensive lowland pastures (Marsh, 1977).

Over the 130-day trial, the mean effect of introducing prairie
grass into established lucerne stands was not significant, which
agrees with the previous year’s finding (loyce and Brunswick,
1977). This lack of a substantial increase in summer beef pro-
duction does not necessarily negate oversowing this species into
lucerne, as the primary reason for doing this is to increase herb-
age yields during the cooler winter-spring period when DM re-
quirements by, for example, pregnant and lactating ewes or dairy
cows are high and iucerne production is low.
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