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Effects of Nitrogen, Phosphorus and Potassium Application Rates

on Oversown Hilly Pasture under Different Levels of Inclination

I. Changes in the yield, yield components, and botanical composition in
mixed grass/clover sward

Y. K. Jung, and J. Y. Lee*

Suncheon National College,

Suncheon

Summary

This ficld experiment was undertaken to assess the effects of three levels of inclination (100, 200, and
300) and four rates of N-P,05-K,0 (0-0-0, 14-10-20, 28-25-25, and 42-40-40kg/10a) on establishment, forage

yield and quality and botanical composition of new established mixed grass-clover sward. This first part is

concerned with the forage yield, yield component and botanical composition. The results obtained after a two-

year experiment are summarized as follows:

1. Dry matter yields of mixed grass-clover sward were greatly decreased by increasing the inclination grade

of hilly pasture, whereas it of weeds was not significantly influenced. Comparing with weeds, the establish-

ment of introduced pastures was relatively low with increasing the grade of inclination.

2. By increasing the NPK rate, the yields of grasses and mixed forages and the rate of introduced pastures

were greatly increased at all grades of inclination, whereas the change in the weed yield was not significant.

3. There were the differences in the forage yield and yield component, and efficiency of fertilizers by the

grade of inclination, which indicated the necessity of different management on the selection of suitable

grass species, seeding rate, amount of fertilizer application, and the methods of grassland establishment,

management and utilization.
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Table 1. General characteristics of the experiment soils

Site .. . - ) . Parent
Soil series Texture familv Sub-group .
(slope) materials
. X . Fluventic Dyvstrochrepts Local alluvium-colluvium
10 Weongog Fine loamy : pts
(Regosol)
Tvpic Dvstrochrepts Residium on granite
20° Yesan Coarse loamy (Red-Yellow Podzolic
soils)
30° Yesan ” . .,

Table 2. Soil chemical characteristics of the topsoil (0—10cm in depth) before experiment

Slope pH OM };Azxi)a Exc. cation (me/100g) Base
(H20) ¥ ‘ppm} Ca Mg K Na CEC  sat*' K/ m
10° 5.4 1.9 3 0. 86 0.24 0.21 - 10.2 12.8 0.20
20° 5.4 1.8 5 0.81 0.22 0.25 - 9.6 13.3 0.25
30° 5.2 2.7 22 0. 46 0.18 0.19 - 10.2 8.1 0.24

%) Base saturation except Na.
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Table 3. Two-year average dry matter yields of mixed forages under different levels of hilly

slope and NPK application (1981-82)

(kg/10a)
N-P205-K20 Slope levels
(kg/10a) 10° 20° 30° Avg %

0-0-0 417.4 431.3 250. 6 366. 4 100.0
14-10-10 778.8 696. 8 589. 4 688. 3 187.9
28-25-25 1009. 1 857.7 554. 1 807.0 220.3
44 -40-40 1038. 3 885. 6 721.3 881.7 240. 6

Avg 810.9 717.9 528.9

% 100.0 88.5 65.2

Slope* (27.5),

LSD (5%)
Slope X NPK (NS)

NPK** (24.0)
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Table 4, Two-year average dry matter yields of grasses, legume and weeds in mixed oversown
sward under different levels of hilly slope and NPK application (1981 -'82)

(kg/10a)

N-P205-K20 Grasses

Legume Weeds

(kg/10a) 10° 20° 30° Avg  10° 20° 30° Avg  10° 20° 30°

Avg

0-0-0 193.5 94.4 81.7 123.2 60.1 71.3 36.1 558 163.8 265.6 132.8 187.4
14-10-10 466.4 388.9 348.5 401.3 115.2 108.6 25.7 83.2 197.2 199.3 215.2 203.9
28-25-25 785.3 601.8 391.6 592.9 47.7 581 159 40.6 176.1 197.8 146.6 173.5
42-40-40 835.9 683.2 579.3 699.5 41.8 17.9 8.2 22,6 160.6 184.5 133.8 159.6

Avg 570.3 442.1 350.3 66.2 64.0 21.5 174.4 211.8 157.1
LSD (5%) Slope* (27.5), NPK**(24.0)  Slope** (4.7), NPK**(6.2)  Slope (NS), NPK(NS)
’ Slope x NPK (NS) Slope x NPK (NS) Slope x NPK (NS)
* ¥k
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: Indicate 0.05 and 0.01 significance, respectively, NS I not significant
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Table 5. Mean relative yield expressed as a percent of the maximum yield averaged over each

other factor, respectively

N-P205-Kz20 Mean relative yield (%) Slopes Mean relative yield (%)
(kg/10a) G*) L W T () G L W T
0-0-0 17.6 67.1 91.9 41.6 10 100.0 100. 0 82.8 100.0
14-10-10 57.4 100.0 100.0 78.1 20 77.5 96.2 100.0 88.5
28—25-25 84.8 48.8 85.1 91.5 30 61.4 32.5 74.2 65. 2
42—-40-40 100.0 27.2 78.3 100. 0
*) G (grasses), L (legume), W(weeds), T(G+L+W)
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Table 6. Two-year average botanical composition of mixed sward as affected by the different
levels of slope and NPK application (1981-'82)

(%, DM basis)

Slope
N-P205-K20
(kg/10) 10° 20° 30°
G¥ L W G L W G L \W
0-0-0 46. 4 14. 4 39.2 21.9 16.5 61.6 32.6 14.4 53.0
14-10-10 59.9 14. 8 25.3 55.8 15.6 28.6 59.1 4.4 36.5
28-25-25 77.8 4.7 17.5 70.2 6.8 23.0 70.7 2.8 26.5
42—-40-40 80.5 4.0 15.5 77.1 2.1 20.8 80. 3 1.1 18.6
*) G=grasses, L= legume, W= wecds
W Aol Bl B ol dvh Orchardgrass, 4. Morita, 0. 1973. Effects of the basal dressing level
Tall fescue, Redtop, Ladino cloveri- &gt & i on the dry matter production and botanical
A o] 2 A RS W composition in mixed stands of Orchardgrass and
1. MERHEZF Hrhnghell abelA Sl B Ladino clover. Bulletin of the Faculty of Agr.
RORf e RAC R R el o {rnrked Mie Uni, 45: 73-83.
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