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Effects of Slope Orientation and Altitude on the Forage Yield and

Botanical Composition of Alpine Pasture
D. A. Kim, H. K. Kim, C. H. Kwon, M. H. Jo and J. K. Lee

Summary

A field experiment was conducted during the growing season of 1985 to determine the effects of slope

orientation, north and south facing exposures and three different altitudes, 800, 1,000 and 1,200m a.s.l.

on the dry matter yield, forage quality and botanical composition of alpine pasture.
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Total dry matter yield of alpine pasture was influenced by slope orientation and altitude. An average
forage yield of both exposures at 1,000m a.s.l. was 9,301kg/ha compared with 10, 274kg/ha at 800m
a.s.l and the productivity express in relative percentage decreased by 9.5% per 200m altitudinal inc-
rease.

. An average forage yield of both altitudes, 800 and 1,000m a.s.l. on the south facing exposure was

21. 5% higher than that on the north exposure.

. Crude protein concentration of forage grown on both exposures was lowest at 800m a.s.l. increasing

gradually as the altitude increased, but crude fiber concentration decreaced in a manner opposite to

that of crude protein.

. Forage gréwn on the north facing exposure had a higher concentration of crude protein than that

grown on the south facing exposure at the same altitude, but lower concentraion of crude fiber.

. Orchardgrass and timothy were two main species on both exposures at 800m a.s.l but timothy was

only dominant species at 1,000 and 1,200m a.s.l. and performed well up to 1,200m a.s.l. in alpine

area. The economic production limit of orchardgrass would be about 800m a.s.l. in the alpine pasture.

. No soil property differences were found between the north and south facing exposures as well as three

different altitudes in the alpine pasture. It seemed that the previous pasture fertilization of the experi-

mental field completely overshadowed any soil property differences from slope orientation and altitude.
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Table 1. Year of pasture establishment and seeding rate of alpine pasture.

Altitude above Ye:.ir of Year (?f Seeding rate
sea level establishment renovation
(m) (kg/ha)
800 1972 Orchardgrass: 9
Timothy 121
1, 000 1972 May, 1984 ~
1,200 1977 May, 1984 -

Table 2. Monthly air temperature at alpine pasture in 1985.

Element Month

Jan. Feb. Mar. Apr. May

June July Aug. Sept. Oct.

‘Mean max.(°C)
Mean min.(°C)

M.ean(°C)

4.2 -0.8 3.6 12.9 18.8

-16.3  -10.7 -5.2 1.0 58
-10.2 5.3 -0.8 6.8 12.4

19.4 24.9 25.1 18.5 14.5
9.8 17.0 17.8 11.9 4.5
14.8 20.4 21.0 15.0 9.4
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g. 1. Total monthly precipitation at alpine pasture
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Table 3. Plot allocation and main grass species of alpine pasture.

Slope exposure Altitude Pasture species Designation
m

800 Orchardgrass S-800
South 1, 000 Timothy S-1000
1,200 Timothy $-1200

800 Timothy N-800
North 1,000 Timothy N-1000
1,200 Timothy N-1200

Table 4. Dry matter(DM) vield of pasture as affected by slope orientation and altitude.

Slope exposure*

Dry matter yield

Relative DM

and altitude 1st cut 2nd cut Total yield
--------------------------------- Kg/ha - O
S-800 6642 4383 11025 100.0
S-1000 6438 4466 10904 98.9
$-1200 - 3564 3564 -
Mean 6540 4425 10965 (100. 0)
N-800 4899 4623 9522 100.0
N-1000 3762 3936 7698 80.8
N-1200 - 1133 1133 -
Mean 4331 4280 8611 (78.5)

*: S=south; N=north
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Table 5. Chemical composition of the second cut forage as affected by slope orientation and aititude(DM

basis).

Slope exposure

Chemical composition

and altitude Crude protein Ether extract NFE Crude fiber Ash
............................................................. G - men e nn sttt
S-800 14.47 3.04 39.17 35.08 8.24
$-1000 16. 58 2.51 40. 66 34.29 5.96
S-1200 20.09 3.47 39.52 29. 84 7.08
Mean 17.05 3.01 39.78 33.07 7.09
N-800 17.54 3.17 37.14 32.62 9.53
N-1000 20.51 4.43 37.06 31.05 6.95
N-1200 16.16 3.25 43.65 30.12 6.82
Mean 18.07 3.62 39.28 31.26 7.77
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Fig. 2. Botanical composition of pasture as affected by slope orientation and altitude.
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Table 6. Chemical properties of alpine pasture soil as affected by slope orientation and altitude.

Exchangeable cation

Sond e s M oM N AR
5 K Ca Na
--------------- Go------mmees ppm sremreseenseseee e /100G

S-800 4.4 3.81 0.27 19.0 0.09 4.88 0.05
S-1000 4.4 3.38 0.25 51.0 0.21 8.08 0.25
S-1200 4.4 4,27 0.30 31.2 0.26 3.44 0.26
Mean 4.4 3.82 0.27 33.7 0.19 5.47 0.19
N-800 4.7 3.12 0.23 39.4 0.07 4.62 0.22
N-1000 4.3 3. 40 0.25 44.2 0.14 4.16 0.15
N-1200 4.4 2.68 0.21 13.6 0.31 1.50 0.14
Mean 4.5 3.07 0.23 32.4 0.14 3.43 0.17
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