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Studies on Grass Productivity of Steep Mountainous Grassland

(IV) A Comparison of Gass-Ladino Clover Mixtures as Pastures
for Young Steers on Steep Mountainous Grassland
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Shigemasa TovoTa, Toshimi KOwARI
and Shigeki WATANABE

(Laboratory of Animal Nuiritiom)

This paper deals with the vegetation of the pastures and the liveweight gains of you-
ng steers grazed on grass-Ladino clover mixtures as compared with the non-mixtured
clover pastures. Orchard grass (Dactylis glomerata), tall fescue (Festuca arundi-
nacea) and red top (Agrostis alba) were mixed with Ladino clover (Triforium repens
var.) using the topdressing and surface sowing method, without plowing and disking,
on the steep mountainous land with gradients from 20 to 40 degrees in the fall of
1969. Young steers of Japanese Black breed were grazed from April to October in
1970 and 1971.

The results obtained are as follows :

1) The mean daily liveweight gains of the steers for the orchard grass-Ladino
clover, tall fescue-Ladino clover and red top-Ladino clover mixtures during the 2
grazing seasons were 620 g, 621 g and 615 g, respectively.

2) The young steers that grazed the grass-Ladino clover mixtures gained much
more than those on the non-mixtured clover stands.

3) In both the orchard grass and tall fescue pastures, the frequency of appearence
of bare lands in the pastures markedly decreased when the same grass species was
grown with Ladino clover, but in the red top-Ladino clover pasture little decrease
was observed. '

4) In the red top-Ladino clover pasture, Ladino clover showed a tendency to domi-
nate more markedly than in the other 2 mixed pastures, and consequently the bloat
occured only in the red top-Ladino clover pasture.

5) Therefore, from the results mentioned above, a combination of red top and
Ladino clover would be undesirable under the fertile pasture conditions.
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Table 1. Experimental pasture and number of steers grazed

No. of steers

Pasture No. of paddocks Total area
1970 1971
Orchard grass « Ladino clover (OL) 4 1 ha 4 4 (3)
Tall fescue e« Ladino clover (TL) 4 1 4 4
Red top = Ladino clover (RL) 4 1 4 4(3)

The figures in parentheses show the number of steers grazed after the middle of July
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Table 2. Age and liveweight of steers®

1970 1971
Pasture
Age Liveweight Age Liveweight
oL 305 days 220 K& 270 davs 295 K8
TL 308 226 272 219
RL 312 220 276 213

* Measured at the beginning of each grazing trial
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THESEABE L. BESE: DCP 10.3~10.7%, TDN 72.3~72.7% OBA&HE T,
EEM DR 0.5%, B~%H0.7% BN EAEA ST 9IS L /-

Table 3. Grazing period and rate of concentrate supplemented to steers™

Item First stage Middle stage Last stage ;[;Otg}'ag?zz
Year 1970 May 28-July 22 July 23-Sept. 2 Sept. 3-Oct. 28 154
1971 April 27-July 6 July 7-Sept. 20 Sept. 21-Nov. 1 189
Concentrate - 0.5 0.7 0.7

supplemented (%)

* Expressed as the ratic of concentrates to body weight
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Table 4. Summary of liveweight gains*

Grazing oL o RL
period (days) kg g/head kg g/head kg g/head
per head per day per head per day per head per day

1970

First ( 56) 42.5+3.4 759 41.5+11.8 741 45.5+ 4.6 812

Middle ( 42) 23.5+9.9 559 13.7+6.1 327 17.5+ 3.5 416

Last (56) 2.5+x81 580 36.0x88 643 36.0x7.7 642

Whole (154) 98.5+11.1 640 91.2+16.7 592 95.0+17.1 643
1971

First ( 70) 30.9x9.5 567 42.6+13.8 608 42.9+5.9 612

Middle ( 77) 45.0+5.5 534 50.7+5.3 659 40.6 6.0 528

Last (42) 27.3%+10.6 650 29.7+6.0 708 25.6+11.9 607

Whole (189) 112.2x12.2 593 123.1+21.7 651 109.2 8.2 578

) Average for 2 years
Whole period 104 3x13.8 620 107.1x£24.7 621 1033+88 615

* Average of 4 or 3 heads
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Table 5. Chemical composition of herbage*
Pasture Moisture ;ﬁgien nge NFE %rgxedre ng N
1970
oL 8L2+1.9 19.9+28 5,807 37.5+16 27.6+43 9.2+11
TL 83.1+1.6 200=*18 44+06 40525 25.5%x3.5 9.5+0.8
RL 82.1+2.8 2.4 +3.7 50+£0.4 42.0+£29 21.8 3.3 9.6%=0.7
197 1%
oL 83.7+x2.2 21.8%x5.1 59+12 349+42 25.0+£6.0 130%+24
TL 83.8+22 223+£3.7 45+1.3 357+43 246+55 13319
RL 84.9+3.4 245+35 44+11 365+40 20x46 14218

* % of dry matter other than moisture
#* Average of samples collected monthly from Jume to Octcber
#*% Average of samples collected monthly from April to November

3. HEHMORFEEFMAE : Table 6 CEEHORBERICONTREEICHE LLBFE
EFIRROEFEZIINCR Lie. BHOREFEREZZREHM LGS - 62, Tl &



RENEESELEF O ORBEM O HEE 71

HOBFETET L. Bi#° o4 2 RESEHMICER L TEEERSROERO—2E LTH
MBEOCEENFHT oh, BOEALE L THEHOFAROBKEPERBEREOEENEZ O
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Table 6. Standing crop and percent grazed of three pastures

Grazi 1970 1971
razing - :
Pasture period Stacxllgll)ng GI;ze?(aibIe Percent Staér;g;ng Gr;:ize?gble Percent
(ke/102) (kg/l0a) &razed (ke/102) (kg/10a) Erazed
First 1,539 991 64.4 1,375 815 47.0
o1 Middle 994 585 58.9 885 550 62.1
Last 543 409 75.3 622 306 49.2
Whole 64.6 51.5
First 1,284 986 76.8 . 1,481 625 371.7
TL Middle 1,115 641 57.5 1,040 559 42.9
Last 798 677 8.8 627 317 50.6
Whole 72.0 47.7
First 1,351 1,055 76.1 1,221 730 29.8
R 1 Middle 961 699 72.7 1,070 505 47.2
Last 616 525 85.2 542 290 53.5
Whole 77.9 51.5
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Ato. TOEMIZBICEREETTE L.

SDR; I L EHIEAE DL BIEGOESRNE A 5 &, FERIZ OL B TL HHoOF
BEOBEEMBNIYD BN -0, 3EROBCR ZOFEEMN BRICT Ko7/, L3I
RLEMTRBFECERRFNE FEN LI 7. BEEHERICED 327 0— OB SDR;
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Table 7. Botanical composition* of three pastures

1970 1971
Pasture
Grass Clover Cthers Grass Clover Others
oL 84.7 10.0 5.3 80. 4 14.8 4.8
TL 83. 4 11.2 5.4 814 14.1 4.5
RL 83.3 11.9 4.8 77.4 19.6 3.0
% 9% of air dry matter

Table 8. Changes in vegetation of three pastures

oL TL RL

Measure - -
1970%% 1972%%% 1970 1972 1970 1972
Grass 78.1 95.8 83.8 92.3 100 63.2
SDR:  Clover 3.9 66.8 76.1 76.0 56.9 oL6
Others 41.9 20.7 52.8 21.9 2.6 8.6
Frequency of appearence® 5 q 16.9 21.0 185 29.0 10.0

of bare lands (%)

* By Line method
=+ Observed on November 28 of 1970
#xx Observed on April 27 of 1972
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Table 9. Comparison of grass pure pastures and grass-Ladino clover mixtures

daily gains per head (g)

Pasture
First year Second year Average

Orchard grass 525 445 485*
Tall fescue 534 529 531
Red top 599 549 574

Average 553 508 530
Orchard » Ladino 640 593 620*
Tall fescue * Ladino 592 651 621
Red top * Ladino 643 578 615

Average 625 607 619

* Signifficant at the 5% level
= #
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