STUDY ON DUAL GRAZING OF
CATTLE AND SHEEP

1. The Effect of Sheep Grazing After Beef Cattle Grazing
on Product and Composition of Herbage on Perennial
Rye Grass-Ladino Clover Mixture Pastures
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A dual grazing, shearling grazing after beef cattle grazing, was compared

with a grazing of only beef cattle in Perennial rye grass-Ladino clover mixture

pastures. Live weight carrying capacity of pastures was higher in the dual

grazing of those two animals than in the single use grazing of beef cattle.

Nutrient intake by only the beef cattle was smaller in the dual grazing than in
the single, but total nutrient intake of those two animals in the dual grazing
was larger than one of the beef cattle only in the single use grazing. The sheep of
the dual grazing depended much on legume in their nutrient intake and the beef
cattle in the dual depended on the legume less than the cattle in the single,
Yearly average daily live weight gains of steers in both herds did not differ so

much in both managements.

1. Preface

In Japan, sheep have been decreasing
year by year and, on the contrary, beef
cattle have heen increasing. A technique
how to manage the cattle well, especially on
pastures, is going to become more important.
First of all, it needs a maximum forage pro-

t+ Hokkaido Prefectural Takikawa Animal Husbandry
Experiment Station

duction to have a maximum animal production
from pastures.

Over-stocking of animals results in
reduction of pasture production and it also
decreases their live weight gains. The oppo-
site of overgrazing, extremely low stocking,
also reduces forage growth. Commonly an
available stocking rate for cattle is thought
to be lower than for sheep and there seems

to appear a value to dual grazing.
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This experiment was conducted to explain
a practical grazing management method to
keep a high and continuous forage production
from the pastures for cattle by dual grazing
of cattle and sheep.

There are some reports on the dual or
companion grazing of sheep and beef cattle.
Commonly it was thought that such grazing
would give a maximum forage production
and also much animal product.

Van KeEureN® eported that cattle grazing
alone tends to leave patches of forage largely
untouched and sheep will utilize those areas
as well as many weeds not eaten by the cattle.
And he thought sheep an important livestock
as “ follow-up animals.”” HEINEMANN® desc-
ribed significantly greater live weight gains
with yearling steers grazing followed by
sheep, than gains by steers on single use in
irrigated pastures in Washington,

It was thought that the effect of such
a combination or companion grazing of cattle
and sheep was the result of differences
between those animal species in respective
utilizing forage areas and their proper
stocking rates,

In some of the above reports, it was said
cattle were grass eaters on sheep pasture,
and also described the highest gains from
sheep and cattle grazing together at a ratio
of 6tol. In those reports, the main animal
to graze herbage in the pasture was sheep.
But, nowadays, because of its national dietary
life, the main species for animal production
in Japan is not the sheep but the beef cattle.
In such a circumstance mentioned above, it
must be thought that the first grazing animal
in the pastures was the beef cattle, and the
sheep must be grass eaters on cattle pasture
to maximize the forage production.

2. Experimental procedures

Pastures used for the experiment were
Perennial rye grass (Lolium perenne)-Ladino
clover (Trifolium repense) mixture swards
which were established 1968, Three ha. of
the pastures were divided into two groups
with each five paddocks of 0.3 ha.

Japanese black cattle of about nine to
ten months age and shearling of Corriedale
were used.

One management was a single use
grazing by Japanese black cattle only and the
another one was the dual grazing of cattle
and shearling. The planned grazing rate for
prepared herbage for the beef cattle was
about 50 to 60 per cent, and for the shearling
grazing in the dual the rate was increased
to about 75 per cent after the cattle grazing.

The beef cattle were rotated 6 times a
year and grazed forage in each of 5 paddocks
and did not take any other feeds except some
salt. They also drank water freely. But
the shearlings used for the experiment were
fed in other swards except grazing periods
for a treatment of the dual grazing.

Plants in the pasture were manured 3
times a year, early spring and after each
second and fourth rotational grazing, with
yearly total amount of 3.2kg of N, 4kg of
P,O; and 7.2 kg of K,0.

Grazing days of one period in each of the
paddocks were decided by an amount of
herbage before grazing of animals and also
by hypothetical daily fresh herbage intake by
those animals, 11 per cent and 14 per cent
of their live weight for the cattle shearlings
and respectively, To make the rotation and
stocking rate intentional, some heads of the
cattle were added to the herds of both
managements in spring, when the herbage
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growth was more rapid than the other season,
but 8 head of the cattle, 5 head of steers
and 3 head of calves, were grazed rotationally
and continuously in identical 5 paddocks
through all the period.

‘The grazing period in an identical paddock
was about 5 to 7 days for the beef cattle’
and about 2 days grazing by the shearlings
followed in the spring to the early summer;
but those grazing periods became fewer in
the fall by reduction of herbage recovery
from grazing.

Herbage samples of each paddock were
hand-clipped with 10 quadrates of 1 m? each
before and after all of animal grazing, then
they were dried and weighed, and the dry
paddock was
Content
of crude protein and crude fiber was also

matter (DM) product per
estimated in each time of rotation.

Then the
and total
were estimated

analysed from those samples.
digestible crude protein(DCP)
digestible nutrient (TDN)
with Apams’s regressionV. With the result-
ant nutrient production, the nutrient intake
by those animals were also estimated.

Live weight of beef cattle was weighed
5 times in this period. @ Withers height and
heart girth were also measured in the beginn-
ing and end of the grazing period respectively.

3. Results and Discussion

Grazing procedures for both two manage-
ments progressed like Table 1 which shows
the dates they started to graze and the
grazing periods for each time of rotational
grazing,.
experiment were 143 days.

Yearly total grazing days of the

Table 1 Grazing procedures

Average grazing
Rotation Number of Beginning dates of Rotational days days a paddock
grazed paddocks | grazing in each rotation for a cycle Cattle Sheep

1 4 May 18th 28 7.0 1.7

2 4 Jun. 15th 36 6.5 2.5

3 5 Jul.  11th 28 7.0 2.1

4 : 5 Aug. 8th 26 6.5 2.5

5 5 Sep. 3rd 20 5.0 1.8

6 5 Sep. 23rd 15 3.0 1.7
Total or average 143 5.1 1.7

Table 2 shows real and calculated animal
heads, in conversion with 500 kg live weight

Table 2 Yearly carrying capacity per 102

Real | Calculated heads
Managements | grazed|in terms of 500kg| %
heads | of live weight
Cattle 87.9 37.0 84
Dual |{Shearling] 171.6 15.5 3B
Total 52.5 119
Single | Cattle 100.2 44.2 100

per 10 a., grazed in both managements,
Yearly average carrying capacity of
animal live weight was 37.0 heads per 10 a.
for the dual grazing, and it was 84 per cent
of 44 heads for the single use grazing of beef

cattle only. But total carrying capacity of
live weight of beef cattle and shearling in the
dual was 53 heads per 10 a., 19 per cent higher
than the grazing of beef cattle only.

Table 3 gives herbage product and
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Table 3 Herbage product and nutrients intake by animals

Items Managements DM Nult)r(i:%nts TDN
Beef cattle 404 (93) 62 (89) 284 (91)
thrients intake by Dual Shearling 185 31 134
animals -
(kg/10a.) Total 589 (136) 93 (133 419  (134)
Single Beef cattle 433 (100) 70 (100) 312 (100)
Herbage product Dual 647 (125) 102 (119) 458 (121)
(kg/10a.) Single 516 (100) 86 (100) 378 (100)
Beef cattle 62.5( 69) 61.3 ( 67) 62.0 ( 68)
% of intake by Dual Shearling 28.6( _31) 30.1 ( 33) 29.2 ( 32)
animals to total — -
Single Beef cattle 83.9 80.7 82.7
Beef cattle 10.9(111) 1.67(106) 7.67(109)
Daily intake by Dual Shearling 11.9 2.00 8.63
animals per 500 kg - -
live weight kg) Total 11.2 1.77 7.93
Single Beef cattle 9.8(100) 1.58(100) 7.06(100)

DM, DCP and
TDN production was about 20 per cent more

nutrient intake by animals.

in the dual than in the single respectively.
The increase of nutrients product in the dual
was fitted to the result of increase of the
carrying capacity of live weight. This increase
of nutrient intake by those animals seemed
to be brought about by an ability to increase the
stocking rate for the pasture by dual grazing.

Table 3 gives also nutrient intake by
Each
intake by the grazing cattle was larger in
the single than in the dual, but the total
intake of the nutrients by the cattle and
shearlings was larger than the intake by
beef cattle only in the single. The ratio of
nutrient intake of DM, DCP and TDN by
animal per 500 kg live weight was also larger

those animals per unit pasture area.

in the dual than in the single.

As a result, the production of herbage
from a pasture was larger in the dual than
in the single and the tendency did not differ
among DM, DCP and TDN, but the total

nutrient intake of the beef cattle only was
It must
be that the increase of herbage regrowth

smaller in the dual than the single.

after the shearling grazing could not com-
pletely recover the intake by shearling before
the next beef cattle grazing, and the nutrient
intake capacity of beef cattle itself was

decreased.

Table 4 shows the proportion of nutrient
intake by animals from grass or legume.
There was evidently a different tendency in
the ratios of the herbage component. Com-
monly the beef cattle in the dual grazing
depended more highly on grass than ones
Nutrient intake
by shearlings was dependent upon the legume

in the single use grazing.

more highly than any beef cattle of both
managements,

Hand-clipped forage samples were sepa-
rated into grass and legume by the hand
separating method, and the data are given
in Table 5.
Ladino clover mixture pastures, an average

On these Perennial rye grass-
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Table 4 Proportion of each grass and legume in the nutrient intake by grazing
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Yearly intake, kg per 0.1 ha.

% of nutrient intake
taken from legume

i
1
Managements DM i DCP } TDN } in total
G L | ¢ L | ¢ L | DM DCP TDN
Dual Cattle 296 108 37.3 24.9 195 89 l 27 40 31
Shearling 100 26 10.8 19.8 63 71 E 46 65 53
Total 396 194 48.1 44.7 258 160 ’ 33 48 38
Single 273 160 32.0 37.6 179 133 t 37 54 43
note ; G :Grass, L : Legume
legume content in the samples clearly Table 5 Legume proportion in the
decreased after animal grazing, especially clipped samples

after the shearling grazing. The periodical
progression of legume proportion was also
shown with Figure 1.

The legume content in the pastures used
for the single progressed more highly than
in the dual. From this figure, there seemed
to be a low legume proportion in the dual and
especially it would be reduced by shearling
grazing, which was coincident with their big
ratio of nutrient intake from legume, It was
inferred that the progression of legume con-
tent influenced both the total amount of
regrowth of forage plants and the differences
of the animals nutrient intake between the

two managements,
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Fig. 1 Transition of legume proportion

in total DM product

Before After beef cattle
Manage- beef cattle grazing and After shearling
ment razin before shearling grazing
grazing grazing
Dual 24.4 22.3 15.2
Single 35.8 34.4 -

note ; Yearly av. of 5 paddocks and 6 rotational
grazing, dry matter weight, %

Coefficients of variance of a weight of
dry matter samples, which were hand-clipped
each time of rotation and in each paddock
through the period were calculated. Average
of their 28 data was given in Table 6,

Contrary to expectations, the dung depos-
its, of the beef cattle would be grazed more
or less by shearlings and the variance of
such weight of the samples would be decreas-
ed, yet there was no decreasing tendency
of the coefficient of variance in the dual
grazing,

From the data the authors inferred that
the shearlings also like to graze the dung

Table 6 Coefficient of variance about the
DM weight of clipped samples

) Be After beef cattle
Manage- beef cattle , Srazing and  After shearling
ments before shearling grazing

grazing grazing
Dual 24.6 32.8 35.0
Single 20.4 36.1 -

note ; Yearly av. of 5 paddocks and 6 rotational
grazings, %
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deposits made by beef cattle grazing as little
as the cattle. And if there was some decreas-
ing tendency of dung deposits, it would be
brought by the characteristics of sheep to
graze forage with high stocking rate, because
the proper stocking rate for sheep grazing
was higher than the beef cattle,

With the 5 heads of steers in the 8 beef
cattle used continuously for the experiment,
their live weight was measured 5 times,

From those results, live weight gains and
daily gains from the beginning of grazing to
the end were shown in Table 7.

There were no evident differences of
average seasonal live weight gains between
the dual and the single in the last of the
grazing. Though there was a slight tendency
of little live weight gains at the early period
and of large gains in the late period, in the
single, it was not significant.

Table 7 Live weight and daily gains of steers used for the experiment

Live weight

Live weight gains

Managements g /head) (kg/head) (kﬂ?}i‘gf ?ié‘:y) With%f:;?eight Hea(rénf)mh
May 18 th
Dual 166.4 — - 96.0 132.8
Single 165.6 — - 95.6 134.6
Oct. 9th
Dual 252.6 86.2 0.603 113.8 149.0
Single 251.0 85.4 0.600 114.4 153.6

Withers height and heart girth of the
steers was also given in Table 7, but there
was no extreme difference between the two
managements.

As a conclusion, it was thought that an
effect of the dual grazing of beef cattle and
sheep was to maxmize the total live weight
carrying capacity of animals, brought about by
the increase of herbage product per unit area.

Summary

Dual grazing of Japanese black cattle and
shearling of Corriedale was compared with
beef cattle grazing only in Perennial rye grass-
Ladino clover mixture pastures by rotational
grazing in 1970,

Total DM, DCP and TDN production
from the pastures, total live weight carrying
capacity and total intake of nutrients by those
animals were more in the dual than in the
single. The facts were inferred to depend
on the high forage utilization of the dual

grazing. But with only the beef cattle they
were rather reduced in the dual.

In forage samples, clipped before and
after the animal grazing, legume content
after the animal grazing was extremely
reduced, especially after the shearling grazing,
and the proportion of legume was low in the
dual. As resulted, the nutrient intake of
beef cattle in the single was more highly
dependant upon the legume than the nutrient
intake in the dual,

There was no significant difference of the
beef cattle’s live weight gains for the experi-
ment period between the two managements.

We are deeply indebted to Dr. Naoki NaANBa,
Director of the Takikawa Animal Husbandry
Experiment Station, for his thoughtful consideration
to our execution of this problem. This experiment
was also supported in part by the members of
Grass Land Forage crops, Veterinary, Forage
Management, and Sheep sections of the station,

especially Mr. Katsumoto KacoTa, Mr. Shogo
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