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Abstract

Controversy has surrounded the possible differences in pasture pro-
duction which result from grazing by cattle or sheep. Experiments
conducted over the 1972-76 period show that pasture production
under grazing by sheep is greater than under grazing by cattle under
similar intensive managements. A change from sheep grazing to
cattle grazing can cause a rapid deterioration in pasture production,
while the change in grazing from cattle t0 shcep brought a slower
improvement in pasture production. Cattle grazing restricted the
production of the ryegrass componens Of the pastures in the five
management systems consideredl.)

INTRODUCTION

THERe are differences in the effects of different animals on
pasture production. This was recognized in two papers presented
a the 1970 Conference of the N.Z. Grasdand Associdion. Joyce
(1970) reported that his cattle farmlet pastures at Ruakura pro-
duced more dry matter (DM) than his sheep farmlet pastures,
while Monteath (1870} conddered the reverse was true a Inver-
may. Joyce showed that cattle farmlet pastures produced 8%
more DM than his ewe and lamb farmlets and 225% more than
his wether farmlets, while Monteath ef «i. (1977) have recently
reported that pasture production from ewe and lamb farmlets
may be 28% more than from beef cattle farmlets over a four-
year period.

Joyces findings were more in agreement with commonly held
opinion than those of Montesth. It was assumed that lax grazing
and long periods of regrowth in catle management sysems dlow-
ed catle pasures to be dose to an optimd leaf aea index for a
large proportion of the regrowth period. This would improve
cattle pasture production relative to the closely and more fre-
quently grazed sheep paestures. Joyce could further argue that his
pasture measurement technique provided a good estimate of
actual pasture production while Monteath, who measured re-
growth from a pre-trimmed area over a period of about four
weeks, could claim that he measured the potential production
under the two types of animds rather than actual production.
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The less conventiona results of Montesth have been discussd
by Monteath et d. (1977). Some of thar findings are summarized
in Table 1 and Figs. 1, 2, and 3 which show totd DM from catle
and sheep pastures and individud species contributions to the
DM, repectivdy, over the four years of the experiment. It can
be seen tha during the four years differences in pasture compos-
tion developed. Thus Lolium perenne L. ‘Grasslands Ruanui’
perennial ryegrass remained dominant in sheep pastures but in
catle pestures Dactylis glomerata L. ‘Grasdands Apanui’ cocks-
foot became co-dominant. Catle pastures adso became more open
than sheep pastures owing to a difference in the number of grass
tillers which deveoped.

Scott  (1977) has recently shown that one possble explanation
for the differences reported by Monteath ef «l. was the differentia
return of plant nutrients, especially nitrogen, in the urine and
faeces of the two types of animas.

Because of the conflict between Ruskura and Invermay results
the subject has receved further attention a Invermay in  experi-
ments designed to measure the effects of grazing by the two
different types of animals on pasture production. To this end,
cattle and sheep have been compared within the same pasture
management systems — i.e., both catle and sheep pastures were
dlowed to grow to dgmilar heights before grazing and were grazed
to similar heights. Two such experiments are reported in this

paper.

EXPERIMENTAL

In both experiments the pastures were sown fo a mixture of
Ruanui perennial ryegrass, Lolium (multiflorum x perenne)
‘Grasslands Manawa’ ryegrass, ‘Grasslands Apanui’ cocksfoot,
Phleum pratense L. ‘Grasdands Kahu’ timothy, Trifolium repens
L. ‘Grasslands Huid white cover, and Trifolium prafense L.
‘Grasdands Turod red cdover.

The stock used in the experiments were yearling Angus X
Friesian cattle and Romney wether hoggets. Equivalent live-
weights of cattle and sheep were applied per unit area at each
grazing in both experiments.

Pasture DM production was measured by the Australian dif-
ference technique (Lynch; 1950). A two-tier sampling system,
involving mowing to 2 cn and then sub-sampling the mown aea
to ground level, allowed all pasture measurements to be based
on ground levd & the daum.
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EXPERIMENT 1

The object of Experiment 1 was to measure the effects of
changing the type of grazing anima upon pasture production and
composition. The following four treatments were applied:

Symbol Previous Grazing Present Grazing
1 cc Cattle Cattle
2 cs Cattle Sheep
3SC Sheep Cattle
4 ss Sheep Sheep

There were four replicates of each treatment.

The pasture management was fixed -- pastures were grazed
when they reached a mean height of 15 cm and animals were
removed at a mean pasture height of 3 cm, two to three days
later. At times of slow growth, when height requirements were
not met, the pastures were grazed at 6- to 3-weck intervas. Ex-
perimental pastures were not grazed over the June-August period.

The experimental treatments were applied to a single cattle or
sheep pasture typical of those reported by Monteath et al. (1977) .
Since farmlet grazing was the “previous grazing” before the
change in class of animal, the results of Experiment 1 are shown
in association with farmlet results in Table 1 and Figs. 1 to 3.
“Present grazing” refers to the class of animals grazing the pas-
tures since 1972 in Experiment 1.

EXPERIMENT 2

In Experiment 2 the effects of grazing by either cattle or sheep
on pasture production were compared under four different rota-
tional grazing management systems for three years. Pastures were
allowed to grow either to about 20 cm before grazing (long
treatments), or to about 10 cm (short treatments). Animals
were removed when the pasture was grazed either to a mean
height of about 6 cm above ground level (lax grazing), or to
about 3 cm (severe grazing), 2 to 3 days later. At times of slow
growth, when height requirements were not reached, long pas-
tures were grazed at intervals of up to 8 weeks. The pastures were
not, grazed in the June-August period. The treatments were as
follows:
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Pasture  Height Grazing  Severity Animals
1 Long Lax Cattle
2 Long Lax Sheep
3 Long Severe Cattle
4 Long Severe Sheep
5 Short Lax Cattle
6 Short Las Sheep
7 Short Severe Cattle
8 Short Severe Sheep

There were two replicates of each treatment.

RESULTS AND DISCUSSION

CHANGE FROM SHEEP Tto CATTLE GRAZING

A change of pasture use from sheep grazing to cettle grazing
reduced pasiure production in three of the four years of the ex-
periment (Table 1). A dramatic reduction in pasture production

TABLE 1: PASTURE PRODUCTION FROM CATTLE AND SHEEP
PASTURES (kg DM/ha/yr)

Year Sheep Cattle
19689 8960a (102) 8610a (98)
1969-70 14570 A (1203 9640B (80)
1970-| 12570 A (118 8740 B (82)
1971-2 13680 A (107) 11910 B (93)
Mean ratio sheep/cattle 1.27

Ss sC cc cs
19723 10260a (111) 7920c (86) 8870 b (96) 9960 ab (108)
1973-4 13090 a (118) 9830 ¢ (84) 10360 bc (93) 11580 ab (104)
1974-5 13790a (107) 13060ab (102) 11970b (93) 12620ab (98)
1975-6 13370a (109) 10970b (89) 11680b (95) 13190a (107)
Mean ratio sheep/cattle 1.23 i

Notes: Duncan’'s notation applies within rows, means without a common
letter differ significantly (lower case P < 0.05; upper case, P < 0.01).
1968-72 Data from Monteath et gi, (1977).

1972-76 Data from Experiment 1

Values in parentheses in this and following tables are the relative yields
(mean yields of treatments in any year = 100).

occurred in the fird year dfter the change (1972-3). In contradt,
Monteath ¢f al. (1976) and Joyce ( 1970) both reported that
differences in production between catle and sheep farmlet pas
tures developed &fter the firs year. The reduction perssted in
1973-4 and 1975-6 but the change had little effect on pasture




60 PROCEEDINGS N.Z. GRASSLAND ASSOCIATION

tonnes D.M.

/ha /aneum

a———————FARMLETS DATA ——

1968/6%  69/70 70/ 7 n/r 72/73 0 73/M W/ 5%

Years

F16. 1: Ryegrass production from pastures grazed by cattle or sheep.

tonnes D.M.

/ha /annum
FARMLETS DATA

— 4—————EXPERIMINT 1 DATA

——

6

CATTLE
SHEEP

- N W s>

1968 /69 69770 70/71 Nn/72 72/73  73/M4 74/ 75 75/7

Fic. 2. Cocksfoot production from pastures grazed by cattle or sheep.

tonnes DM,

/ha / annum
*—————— FARMLETS DATA.

— 1 DATA

SHEEF

4
3
2
1

CATTLE

1968 /69 &9/70 70/ 71 71/72 72/73 73/ 74 /75 7577

Yeuars

Fic. 3: White clover production from pastures grazed by cattle or sheep.
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production in the third year (1974-5). Differences in pasture pro-
duction tended to occur during late summer and autumn when the
pastures were often affected by a moisture sress. Thus pasture
growth was poor at this time in 1972-3, but good in the third
year.

Ryegrass production was reduced by the change to catle graz-
ing (SC). This occurred in the first year (Fig. 1) and the tye-
grass component rapidy became dmilar to that under long-term
cattle grazing (CC).

With the change to cattle grazing the proportion of cocksfoot
incressed each yer and in 1975.6 cocskfoot production equalled
ryegrass (Fg. 2). Montesth et a. smilaly found that cocksfoot
production increased in cattle farmlet pastures (Fig. 2). Sum-
mer production of white clover increased with the change to
cattle grazing but there was littlc effect at other times of the
year (Fig. 3).

CHANGE FROM CATTLE TO SHEEP GRAZING

A change of pasture use from cattle to sheep grazing (CS)
caused a gradud improvement in pesture production which reach
ed significance in the fourth year of the experiment (Table 1).
It is possble that the improvement could have been made more
rapidly if an alternative management such as set-stocking the
pasture with sheep over the spring-early summer (lambing to
weaning) period, as is typicd in Otago and Southland, was used.

The rvegrass component of the pasture did not increase com-
pared with continued cattle grazing {CC) until the third year
(Fg. 1), The proportion of cocksfoot declined steadily over the
second and third years (Fig. 2) and production of white clover
was consistently less in the pastures changed to sheep grazing

(Fig. 3).

Grazine ANMLS  aD PASTURE  PronucTion

In Experiment 1 previous grazing history had little effect on
the subsequent annua pasture production. The important effect
was tha of the present grazing animds. Thus in Experiment 1
pastures grazed by sheep produced on average 16% more DM
eech year than those grazed by catle (Table 2), irrespective of
the previous grazing. Although changes in pasture production
occurred  less rapidly in Experiment 2 (Table 3), sheep pastures
consdently produced more DM than cattle pastures over a range
of managements (Table 4). In this experiment differences be-
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TABLE 2: EFFECT OF PRESENT GRAZING ANIMALS ON PASTURE
PRODUCTION — EXPERIMENT 1
(kg DM/ha/yr)

Sheep (mean of S§+CS) Cattle (mean of CC +SC)

1972-3 10110 A (109) 8390B (91)
1973-4 12330 A (110) 10090 B (90)
1974-5 13200.a(103) 12510a (97)
1975-6 13330 A (108) 11330 B (92)
Mean ratio sheep/cattle 116

Note: Duncan’s notation applies within rows.

I’ABLE 3: MAIN EFFECT OF GRAZING ANIMALS ON PASTURE
PRODUCTION — EXPERIMENT 2

(kg DM /ha/yr)

Animals 1972-3 1973-4 1974-5
Cattle 8920 a (95) 10690 a (96) 10320 b (91)
Sheep 9900 a (105) 11490 a (104) 12370 a (109)
Ratio sheep/cattle 111 1.18 1.20

Notes: Duncan’'s notation applies within ¢olumns.
SED within columns = 749.

TABLE 4. ANNUAL PASTURE PRODUCTION EXPERIMENT 2

(kg DM /ha)
Management Cattle Sheep Ratio Sheep/Cattle
Long lax 10150 (93) 11660 (107) 1.15
Long severe 10900 (94) 12330 (106) 113
Short  lax 9490 (95) 10400 (105) 1.10
Short  severe 9370 (94) 10630 (106) 113

Notes: Means of 3 years.
SED within rows =865,

TABLE 5: MAIN EFFECT OF GRAZING ANIMALS ON RYEGRASS
PRODUCTION — EXPERIMENT 2

(kg DM/ha/ yr)
Animals 1972-3 19734 1974-5
Cattle 4680 a (93) 5710a (90) 5150b (84)
Sheep 5360 a (107) 6950a (110) 7170 a (116)
Ratio sheep/cattle 115 122 1.38

Notes: Duncan’s notation applies within columns.
SED within columns = 804.
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tween the effects of grazing animals were not significant until
the third year when sheep pastures produced about 20% more
DM than cattle pastures (Table 3). Almost all of these differences
can be accounted for by the decline in ryegrass production from
pastures grazed by cattle relative to those grazed by sheep (Table
5),

GrRAZING AN MALS AND PasTture Composi TiI ON

In three different experiments at Invermay there has been a
consistent effect of cattle grazing on the mixed grass/clover
pastures. Cattle grazing has reduced the production of ryegrass
in farmlet pastures (Monteath et al. (1977) and in Experiment 1
where cattle replaced sheep grazing. In Experiment 2 ryegrass pro-
duction on cattle pastures was lower than on sheep pastures under
a range of different managements. Some of the decreased rye-
grass production has been offset by increased cocksfoot produc-
tion under cattle grazing. This occurred in Experiment 1, and
has been reported by Monteath et g/ (1977), and by Taylor
(1975), athough it was not apparent in Experiment 2. At Rua-
kura it appears that under cattle grazing, paspalum (Paspalum
dilafafum) may replace ryegrass to some extent (Parker, 1970)
in away simiiar to that of cocksfoot at Invermay.

The importance of dry summer-autumn periods on pasture
production under cattle and sheep grazing has aready been
stressed. Suckling (1975) found that hill pasture, closely grazed
by sheep, was highly sensitive to even short periods of drought
and in dry summers lost much of its ryegrass and clover. The
same principles apply to cattle grazing. In the experiments re-
ported a proportion of the area within cattle pastures was very
closely grazed. The proportion was greater in treatments grazed
to 3 cm than those grazed to 6 cm. It was from such areas that
ryegrass declined most rapidly, and the effect was particularly
noticeable in dry seasons. Weeda and During (1974) have shown
that even under summer irrigation perennial ryegrass disappeared
from pasture under cattle grazing.

Monteath ¢f al. (1977) have suggested three possible reasons
for the decline in tyegrass under cattle grazing:

(1) The different defoliation regimes used on cattle and sheep
farmlets.

(2) The uneven return of plant nutrients to pasture by cattle
compared with sheep.
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(3) Incressed soil compaction by catle favouring more drought
ressant plant species.

The experiments reported in this paper suggest that the ani-
mals themsdves have importat effects on pasture composition,
independent  of differences in pasture management.  Scott  (1977)
has demondrated that differentid nitrogen returns to cattle and
sheep pastures affected DM  production. There is no proof tha
this directly affected botanical composition, although perennial
ryegrass is recognized as a high fertility demanding species. It
appears that when nutrients are collected from the complete
aea of a padure and returned to only a small proportion of the
area, as in cattle grazing, the areas where there is a nil return
lose fertility and become less favourable for ryegrass growth.
This decline in fertility is likdy to be grestes towards the end
of the grazing season when dry conditions put ryegrass under
further  stress.

Montesth et gf, (1977) showed that the population of ryegrass
tillers per unit area of pasture was grester under sheep grazing
than in cattle pastures. This was confirmed in Experiment 1.
Recent preliminary studies at Tnvermay in collaboration with
Dr |. Hall may offer a further explanation of both the tiller
populations and compostion differences between cettle and  sheep
pastures. These have shown that, dthough physcad uprooting
of ryegrass tillers is apparent even in sheep pastures at dry periods,
the incidence of the uprooting was far higher under catle grazing
than sheep. This is probably a consequence of the more violent
pulling action typical of cattle grazing compared with the bite
and pull action of grazing sheep. Perennial ryegrass has a high
leaf drength (BEvans, 1964) and under catle grazing the bresking
point of the ryegrass plant tissue is frequently a root leve. Thus
whole tillers are removed, especidly young tillers a the periphery
of plants. Cocksfoot leaves are more easily broken when pulled
by catle and long leaves require a number of bites to be grazed
close to the crown. This, adong with the persstence of the tillers,
may explan why cocksfoot has thrived under catle grazing.

It appears that perennia ryegrass may not be the most suiteble
pasture species for pastures grazed solely by cattle. Species with
a low leaf strength or a good resistance to uprooting may be
better suited to catle grazing. However, snce catle and sheep
ae both caried in mogt grazing enterprises, sheep can be used
to modify the effect of the caltle on pastures. The experiments
show that, if cattle and sheep are to be run on separaie aress, the
catle blocks should be dternated with sheep a least annualy.
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If they ae dtenaed more regulaly a messure of internd para
site control can be obtained (Southcott and Barger, 1975). The
double benefit of reduced parasites and improved pastures can
be obtaned if pastures ae spdled from catle grazing in ether
soring or adtumn when ryegrass ftillering is greaes. An dtemna
tive sysem of grazing both catle and sheep together could pos
sbly maintan highly productive pastures equaly well.
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