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Effect of Sowing Season on the Growth and Dry Matter
Yield of Legumes in Different Legume-Grass

Mixtures according to Altitude
Eui Soo Chung and Hyeon Shup Kim

Summary

This experiment was conducted to investigate the adaptability of legume in different legume-grass

mixtures according to altitude(600, 800,

1000m a.s.l.) in the alpine area. The experimental plot was

allocated as a split plot design with three replications. The main plots were sowing season(spring and

fall) and subplots legume-grass mixture(alfalfa-grass, red clover-grass and white clover-grass mixture).

The results obtained are summarized as follows:

1. At 600m, in case of sowing alfalfa, red clover and white clover in fall, each legume of legume-grass

mixtures was consistuted about 30% without between-year variation and then all legumes at fall

sowing could grow.

2. At 800m, in case of sowing white clover in spring this species was consistuted about 14.7% at the

last cutting without severe between-year variation.

3. At 1000m, only white clover sown in spring like at 800m was somewhat maintained without severe

between-year variation.

4. Percentage and DM yield of legume considerably decreased with the rise of altitude and alfalfa

couldn’t grow more than 800m.
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Table 1. Environmental conditions during the experimental period

600m 800m 1000m
Year Average Rainfall Average Rainfall Average Rainfall
temperature temperature temperature

() {mm) x©  (mm () (mm)
1986
Apr. 8.2 243 7.0 63.3 72 21.1
May 13.0 12.8 1.7 55.4 1.7 14.0
Jun. 177 38.0 15.5 141.0 15.5 47.0
Jul. 19.4 85.2 17.5 240.0 17.4 80.1
Aug. 20.2 54.2 18.7 359.8 18.8 119.0
Sep. 14.9 445 13.1 180.1 13.5 6.0
Oct. 7.0 88.2 6.3 338.0 6.4 112.7
Nov. 0.6 11.7 0.8 13.1 0.8 4.4
Dec. -~2.6 27.5 -2.6 39.6 -25 115
1987
Jan. ~173 10.0 —-74 15.8 —-7.4 53
Feb. ~52 63.2 —-53 61.6 -5.5 20.5
Mar. 0.1 20.6 —-1.2 54.0 -13 14.1
Apr. 6.0 9.2 6.5 64.5 6.5 13.2
May 11.2 16.8 12.2 97.8 12.1 325
Jun. 16.8 334 15.5 137.2 15.6 45.7
Jul. 20.0 132.5 19.0 468.4 19.0 156.1
Aug. 19.2 115.3 18.7 363.6 18.7 120.0
Sep. 14.2 8.7 12.8 83.6 12.8 27.0
Oct. 10.2 4.5 94 170.8 9.5 56.0
Nov. 2.7 44.5 1.9 130.0 1.9 433
Dec. —2.6 7.7 -3.6 16.8 —-4.0 -55
1988
Jan. —-7.1 5.2 —~8.2 5.9 ~4.5 2.0
Feb. -52 7.2 -7.0 22.1 —6.8 7.4
Mar. -0.3 26.7 ~23 25.8 —24 8.5
Apr. 6.9 14.3 5.8 34.8 5.8 I.s
May 132 16.8 12.2 97.8 12.1 325
Jun. 17.4 338 14.9 307.1 14.9 102.4
Jul. 19.6 127.7 17.0 696.9 17.1 2323
Aug. 21.5 16.3 19.2 176.7 19.3 58.0
Sep. 15.5 37.0 13.5 537.4 13.5 179.1
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Table 2. Treatments

Sowing .
Mixture
season
Spring Alfalfa-grass* mixture
Red clover-grass mixture
Fall White clover-grass mixture

* orchardgrass + timothy + Kentucky bluegrass.
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Table 3. Effect of sowing season on the legume percentage of three legume-grass mixtures at 600m.

Sowing Mixture Legume, %
season 1987 1988 Mean
Spring Alfalfa-grass 333 15.0 24.2
Red clover-grass 18.3 19.3 18.8
White clover-grass 28.3 21.6 249
Mean 26.6 18.6 22,6
Fall Alfalfa-grass 323 31.8 320
Red clover-grass 35.0 31.0 33.0
White clover-grass 31.3 335 324
Mean 329 321 325

Table 4. Effect of sowing season on the legume percentage of three legume-grass mixtures at 800m.

Sowing .
Mixture
season
Spring Alfalfa-grass
Red clover-grass
White clover-grass
Mean
Fall Alfalfa-grass

Red clover-grass
White clover-grass

Mean

_ Legume, %

1987 1988 Mean
0.7 0 0.4
5.7 2.5 4.1

218 147 18.3
94 57 7.5
0.4 0 0.2

12.6 33 8.0

374 10.0 23.7

16.8 44 10.6

— 156 —



Table 5. Effect of sowing season on the legume percentage of three legume-grass mixtures at 1000m.

Sowing ]
Mixture
scason
Spring Alfalfa-grass
Red clover-grass
White clover-grass
Mean
Fall Alfalfa-grass

Red clover-grass
White clover-grass

Mean

Legume, %

3.1 0

3.5 37
13.5 11.0
6.7 49
1.6 0

5.0 1.7
13.5 43
6.7 3.0

0.8
3.4
8.9
49

Table 6. Effect of sowing season on the legume percentage of three legume-grass mixtures at the last

cutting.
Legume, %
Altitude Mixture T T e e e

Spring Fall
600m Alfalfa-prass 15.4 30.4
Red clover-grass 19.6 3.2
White clover-grass 221 33.6
Mean 19.0 3.7

800m Alfalta-grass 0 0
Red clover-grass 2.6 38

White clover-grass 152 10.1
Mean 59 4.6

H00m Alfalfa-grass 0 0
Red clover-grass 32 a1
White clover-grass 10.9 4.2
Mean 4.7 24
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Table 7. Dry matter (DM) yield of legume in the herbage harvested from three legume-grass mixtures

at 600m.
Sowing DM vyield of legume, kg/10a
Mixture
season 1987 1988 Mean
Spring Alfalfa-grass 285.6 149.2 217.4
Red clover-grass 147.3 197.4 172.4
White clover-grass 227.1 228.3 227.7
Mean 220.0 191.6 205.8
Fall Alfalfa-grass 3111 356.4 333.8
Red clover-grass 350.2 346.2 348.2
White clover-grass 308.0 384.9 336.5
Mean 323.1 362.9 339.5

Table 8. Dry matter (DM) yield of legume in the herbage harvested from three legume-grass mixtures

at 8o0m.
Sowing ) DM yield of legume, kg/10a
Mixture
season 1987 1988 Mean
Spring Alfalfa-grass 4.9 0 2.5
Red clover-grass 393 204 299
White clover-grass 148.9 115.3 132.1
Mean 64.4 45.2 54.8
Fall Alfalfa-grass 36 1.0 1.8
Red clover-grass L15.5 26.0 70.8
White clover-grass 333.6 70.0 201.8
Mean 150.9 32,0 91.5
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Table 9. Dry matter (DM) yield of legume in the herbage harvested from three legume-grass mixtures

at 1000m.
Sowing ) DM ymld of IeLume k&/l()a
Mixture e e —
scason 1987 1988 Mean
Spring Alfalfa-grass 0.4 0 0.2
Red clover-grass 13.9 34.0 24.0
White clover-grass 56.6 91.6 74.1
Mean 23.6 419 328
Fall Alfalfa-grass 1.5 0 58
Red clover-grass 347 16.3 25.5
White clover-grass 90.0 40.0 65.0
Mean 45.4 18.8 32.1
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