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Fig. 1. Site of the experimental pasture pjg. 2.(1). Landscape of experimental pasture 1A and 1B
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Fig. 2-(3). Landscape of experimental pasture 3
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Fig. 2-(4). Landscape of experimental pasture 4 Fig.2-(5). Landscape of experimental pasture 5
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Table 1. Organization of experimental pasture

Year 1976 1977 1978
Stocking Light Light Heavy Middle
rate (head/ha) (197 (1.89) (289 (2.24-2.38)
Landscape
Sloping Pasture 1, 2 3 1A, 2 1A, 2,3
Level Pasture 5, 4,5 1B 1B, 4,5
4 AEIEH
D L

197745 Bz, 3 1A, 1B, 2, 5 BIXOREMMED 3 # Nk W TELOES K LUK
KIOLEDEEAG X QT L 7o, LERS ORE I, B LERES (ELFTERD &
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Table 2. Soil condition of the experimental pasture

Pasture Stocking Thickness : pH : »
No,  Landscape 7 of Ss:irlfacc Moist. mNI—L—N NO,-N NO,-N P (a K P-Als.
cm % —————————mg/100g soil

1A sloping heavy S*  11-13 48.3 4.8 4.2 <1 <0.1 7 58 0.18 cont? 17
B 35.5 5.5 4.7 <1 <0.1 <1 0.4 <0.07 cont. <500

2 sloping heavy S 11-13 52.1 5.2 4.8 <1 <(.1 10 5.3 0.18 cont. 1080
B 33.5 5.3 4.7 <1 <0.1 <l 1.0 <0.07 cont. <500

1B level heavy S 11-12 39.7 5.2 4.5 <1 <0.1 10 2.5 0.20 cont 1030
B 34.0 5.5 4.7 <1 <0.1 <1 1.0 <0.07 cont. <500

5 level light S 12 38.7 4.5 4.0 <1 <0.1 2 4.0 <0.07 cont. 950
B 36.3 5.7 5.2 <1 <0.1 <1l 0.4 <0.07 cont. <500

1) Capasity of phosphate absorption. 2) S: Surface soil, B: Bottom soil. 3) 8mg/100g
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Table 3. Herbage mass before grazing (fresh weight kg/10a)

Rotation No. 1 2 3 4 5 6 7 8
Effect of landscape

1976 sloping 288 875 1272 943 995 719 - -
level 410 1242 1562 1497 942 727 327 —
1977 sloping 250 427 666 692 483 414 356 239
level 543 941 827 644 463 376 429 192

Effect of stocking rate
1977 light 214 458 1107 1133 384 563 440 307
heavy 231 384 893 972 459 403 360 375
1978 light 126 265 467 589 428 332 159 141

heavy 138 266 529 610 389 332 147 134
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Table 4. Height of orchardgrass before grazing (cm)

Rotation No. 1 2 3 4 5 6 7 8
Effect of landscape
1976 sloping 17 59 93 81 58 44 - -
level 21 73 112 97 54 43 23 -
1977 sloping 17 29 66 91 58 40 35 26
level 25 52 81 77 36 38 35 18
Effect of stocking rate
1977 light 16 28 75 112 87 48 39 -
heavy 15 22 55 88 43 36 29 —
1978 light 14 24 38 82 52 23 28 28
heavy 15 23 40 83 44 31 26 25
OB
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Table 5. Effect of landscape on coverage of pasture plants (1976, %)

Rotation No. 1 2 3 4 5 6 7 Av.
Sloping

Orchardgrass 21.1 28.2 25.6 23.3 27.2 26.2 - 25.3
Other grasses” 19.7 23.6 27.6 22.0 16.5 16.5 — 21.0

TI 6.6 11.0 14.5 9.8 6.3 3.5 - 8.6

MF 4.2 8.0 7.4 6.1 4.6 6.9 - 6.2

PR 1.3 0.2 1.3 0.6 0.0 0.2 - 0.6

KB 7.6 4.4 4.4 5.5 5.6 5.9 - 5.6

White clover 22.7 28.1 26.2 25.5 22.9 30.9 - 26.1
Weeds 11.8 10.7 17.5 17.2 9.6 12.4 — 13.2

Level

Orchardgrass 26.0 33.3 28.6 32.4 33.3 29.2 23.6 29.5
Other grasses 14.3 14.4 22.2 12.2 18.3 16.3 12.6 15.7

Tl 10.0 3.3 7.9 7.3 5.6 3.8 0.8 5.5

MF 3.0 11.1 10.3 4.1 11.9 11.6 7.1 8.4

PR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

KB 1.3 0.0 4.0 0.8 0.8 0.9 4.7 1.8

White clover 20.8 33.3 30.1 43.9 28.6 23.1 23.6 29.1
Weeds 17.3 11.1 5.6 4.9 8.7 6.9 2.4 8.1

1) TI: Timothy, MF: Meadow fescue, PR: Perennial ryegrass, KB: Kentucky bluegrass.

Table 6. Effect of landscape on coverage of pasture plants (1977, %)
Rotation No. 1 2 3 4 5 6 7 8 Av.
Sloping
Orchardgrass 18.2 22.4 24.6 21.2 23.3 27.6 22.3 21.5 22.6
Other grasses" 12.2 13.0 11.5 15.0 12.9 13.2 16.0 18.7 14.1
TI 4.0 3.8 4.6 6.6 5.3 5.0 5.0 7 5.0
MF 5.7 6.8 3.5 5.2 5.3 3.9 5.9 8.9 5.7
PR 0.0 0.0 0.6 0.6 0.6 1.0 0.8 1.0 0.6
KB 2.5 2.4 2.8 2.6 1.7 3.3 4.3 3.1 2.8
White clover 11.1 8.7 12.7 20.9 23.3 19.9 23.5 19.9 17.5
Weeds 7.9 9.0 10.8 13.5 12.1 13.0 12.9 17.2 12.1
Level

Orchardgrass 20.7 25.4 22.2 25.7 25.0 25.6 23.5 19.9 23.5
Other grasses 12.9 12.3 15.6 18.4 14.7 18.2 25.4 20.0 17.4
TI 5.8 5.4 5.9 7.7 5.2 5.5 9.0 3.7 6.0
MF 4.1 4.5 6.4 4.2 3.4 4.4 9.0 6.2 5.3
PR 0.0 0.2 0.0 0.8 1.6 0.7 0.7 1.0 0.8
KB 3.0 2.2 3.3 7 4.5 7.6 6.7 9.1 5.3
White clover 7.2 17.3 16.5 24.2 19.6 24.0 21.3 14.0 18.0
Weeds 5.7 8.2 8.3 8.4 8.5 7.7 9.0 5.2 7.6

1) See Table 5.
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Table 7. Effect of stocking rate on coverage of pasture plants (1977, %)

Rotation No. 1 2 3 4 5 6 7 Av.
Light

Orchard grass 17.6 21.0 13.3 23.8 22.6 30.4 26.2 22.1

Other grasses” 8.5 4.5 8.4 12.9 13.2 5.1 10.7 9.0

TI 2.1 2.4 3.3 9.0 7.2 3.0 2.3 4.2

MF 6.2 1.8 3.4 3.5 5.7 2.1 5.6 4.0

PR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

KB 0.2 0.3 1.7 0.4 0.3 0.0 2.8 0.8

White clover 7.1 7.6 14.2 22.8 23.2 19.1 25.9 17.1

Weeds 5.5 8.4 13.0 11.7 13.7 13.1 11.3 11.0
Heavy

Orchard grass 22.9 19.2 23.8 20.0 22.1 25.8 20.7 22.1

Other grasses 9.5 10.2 7.2 13.5 8.9 11.2 16.4 11.0

TI 1.2 1.9 1.9 4.1 2.5 2.5 4.8 2.7

MF 4.7 3.5 1.6 4.1 3.7 3.2 5.7 3.8

PR 0.1 0.0 0.5 0.8 0.3 0.4 0.5 0.4

KB 3.5 4.8 3.2 4.5 2.4 5.1 5.4 4.1

White clover 7.9 6.4 15.8 17.5 24.9 17.9 23.0 16.2

Weeds 4.9 7.7 10.1 14.8 11.5 12.1 13.5 10.7

1) See Table 5.

Table 8. Effect of stocking rate on coverage of pasture plants (1978, %)

Rotation No. 1 2 3 4 5 6 7 8 Av.
Light
Orchard grass 32.7 34.3 48.3 37.0 32.7 52.0 50.7 48.7 42.1
Other grasses” 17.0 13.3 12.3 20.0 17.4 6.6 9.4 14.3  13.8%
TI 10.0 7.3 5.0 12.0 6.7 2.3 0.7 2.3 5.8
MF 7.0 6.0 6.3 7.0 9.0 4.3 8.7 10.0 7.3
PR 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
KB 0.0 0.0 1.0 0.7 1.7 0.0 0.0 2.0 0.7
White clover 23.7 40.0 27.7 28.7 34.3 30.0 29.0 24.0 29.7
Weeds 12.7 8.3 4.0 11.0 15.3 10.3 7.3 9.0 9.7°
Crown coverage 86.0 96.7 92.3 96.7 99.7 99.0 96.3 96.0 95.3
Basal coverage 79.0 94.3 87.0 85.0 93.7 94.0 92.3 93.3 89.8
Heavy
Orchard grass 25.3 34.7 34.0 35.3 34.7 45.7 55.7 42.3 38.5
Other grasses 26.9 23.8 34.6 32.6 20.3 15.4 14.0 23.3 23.9°
T1 3.3 6.7 6.3 10.0 3.3 1.0 0.0 1.0 4.0
MF 5.3 10.7 13.0 15.0 8.3 6.0 9.7 13.0 10.1
PR 4.0 1.7 0.0 1.3 0.7 1.7 0.3 0.0 1.2
KB 14.3 4.7 15.3 6.3 8.0 6.7 4.0 9.3 8.6
White clover 30.0 29.7 23.7 23.3 32.0 30.7 24.0 27.3 27.6
Weeds 9.0 7.0 6.3 7.7 11.3 6.0 3.7 4.3 6.9°
Crown coverage 91.3 95.0 98.7 99.0 98.3 97.6 97.3 97.3 96.8
Basal coverage 87.7 92.7 91.3 90.3 90.3 87.7 94.0 95.3 91.9

1) See Table 5.
2) Statistical significances were found between the figures with same superscripts. (a:P<.01, b:

P<.05)
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Table 9. Effect of landscape on relative coverage of pasture plants (%)

Landscape Sloping Level

Year 1976 1977 1976 1977

Orchardgrass 34.9 41.7 39.7 39.9

Other grasses” 29.0 26.0 21.1 29.5
TI 11.9 9.2 7.4 10.2
MF 8.6 10.5 11.3 9.0
PR 0.8 1.1 — 1.3
KB 7.7 5.2 2.4 9.0

White clover 36.1 32.3 39.2 30.6

1) See Table 5.

Table 10. Effect of stocking rate on relative coverage of pasture plants (%)

Stocking rate Light Heavy

Year 1977 1978 1977 1978

Orchardgrass 45.9 49.2 44.8 42.8

Other grasses” 18.7 16.1 22.3 26.6
TI 8.7 6.8 5.5 4.4
MF 8.3 8.5 7.7 11.2
PR + + 0.8 1.3
KB 1.7 0.8 8.3 9.6

White clover 35.5 34.7 32.9 30.7

1) See Table 5.
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Table 11. Changes in annual productivity of experimental pasture estimated by the performance
of cattle grazed.”

2)

Year  Breed Ij;)t'ﬂ%f 22’;;); lié\v,veeriag%et Oailz 1£2$éi§§t dj;i‘ieri?n cﬁl?lcr;lg
Tumout Housing gain winter

head days Kg — Kg/head per day —

oOR s w BB B g
LBty o BB o S
S PR T T T
Wb e wm BB o fa O
R B o B w s
@ B M w2 am e
Oy B ow BB w  Gw 3

1) From official records of Livestock Farm, Faculty of Agriculture, Hokkaido University.
2) Average daily gain.
3) D: Holstein breed, H: Hereford breed.

Table 12. Effect of stocking rate on daily gain, gain per head, and gain per ha during grazing

period (kg)

Year 1977 1978
Stocking rate Daily gain Gain per head Gain per ha Daily gain
Light

All cattle 0.71 105.72 257.50 0.65

2-year-old DV 0.69

2-year-old H 0.64

3-year-old D 1.00 0.78

3-year-old H . 0.48
Heavy

All cattle 0.48 72.52 278.39 0.67

2-year-old D 0.36

2-year-old H 0.47

3-year-old D 0.87 0.75

3-year-old H 0.55

1) D: Holstein breed, H: Hereford breed
2) Treatment imposed in the previous year is designated for each paddock with the same stocking
rate in the year.
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Fig. 3. Effect of stocking rate on summed live
weight gain and daily gain(1977)
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Fig. 4. Effect of stocking rate on live weight change in 1977 and 1978
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Table 13. Harvest index” in grazing (%)

Rotation No. 1 2 3 4 5 6 7 8 Av.
Effect of topography

1976 sloping 30 34 20 37 57 44 44 - 38
flat — 58 64 70 48 60 55 — 59
1977 sloping 12 31 47 59 56 56 71 - 47
flat 35 61 55 57 64 65 67 - 58

Effect of stocking rate
1977 light 6 18 41 39 62 52 - - 36
heavy 11 25 50 67 58 51 - - 44
1978 light 31 22 20 36 31 21 27 21 26
heavy 28 29 28 32 28 28 32 40 31

(Herbage mass before grazing-Herbage mass after grazing)
Herbage mass before grazing

D X100
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Effects of landscape and stocking rate on the

productivity of pasture
by

Tadao Ozexy® Tatsuji NoNna®* Masahiko OKUBO,
Junjiro SEKINE and Yasushi ASAHIDA

(Faculty of Agriculture, Hokkaido University)

Summary

The experiment was designed to study effects of landscape and stocking rate on the
productivity of pasture using 19.9 ha of the pasture with 10-year management history under
light stocking rate after established by hoof cultivation stystem. The comparisons were
made on the herbage production between sloping and level area of experimental pasture to
study the effect of on the productivity in 1976 and 1977. In 1977, experimental pasture was
divided into two blocks of light stocking rate and of heavy one with a intensity of 1.5
times of the light. Then, in 1978, a uniform stocking rate was applied to examine the
carry-over effect of the previous treatment,

The sloping area produced less amounts of herbage and was covered with smaller
orchardgrass which was dominant species on pasture than those found on the level area.
The coverage of pasture plants on sloping area was more intensively contaminated with
weeds than that of level area. Animals grazed on level area more efficiently defoliated
than those on sloping area. The harvest index by grazing was high and stable on level
area throughout experimental period, but on sloping area it varied from season to season at
a lower level than that on level area. Heavy stocking rate, however, demolished the
difference in the harvest index between the areas.

Heavy stocking rate decreased amounts of herbage production and height of orchard-
grass. The effect, however, was not carried over the productivity of the following year.
Light stocking rate increased the proportion of orchardgrass in coverage of pasture plants
and decreased that of other grass species than orchardgrass. Thus, light stocking rate
encouraged species composition on pasture toward the direction to simplification. In
contrast, heavy stocking rate tended to reverse the direction which has kept pace toward
simplification since the establishment of pasture. Cattle under heavy stocking rate more
efficiently defoliated than those under light stocking rate and uniformly grazed herbage
available within a pasture paddock. Although heavy stocking rate decreased live-weight
gain per animal, the gain per hectare was similar to that on light stocking rate. The effect
of heavy stoking rate was not carried over the gain in wintering period and subsequent
grazing period.

* Present address: Takikawa Animal Sci. Exptl. Sta. of Hokkaido
Government, Takikawa.

Ex

Present address: Satsuraku Agric. Coop., Sapporo.
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From the results of the present study, following two conclusions were obtained ; firstly,
as the harvest index by grazing and vegetation differed between sloping area and level area
of the pasture, the consideration on landscape should be taken into grassland management,
and finally, a single treatment with heavy stocking rate in a season is recommended to
improve vegetation on pasture without adverse effects on animal performances.



