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Effects of Nitrogen, Phosphorus and Potassium Application Rates on
Oversown Hilly Pasture under Different Levels of Inclination

. Changes in the soil properties, chemical composition, uptake and recovery
of mineral nutrients in mixed grass/clover sward

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

Suncheon National College, Suncheon

Summary

This field 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, 14-10-10, 28-25-25, and 42-4040kg/10a) on establishment, yield
and quality, and botanical compoition of mixed grass-clover sward. This second part is concerned with the soil
chemical properties, concentrations and uptake of mineral nutrients, and percent recovery and efficiency of
NPK. The results obtained after a two-year expeiment are summarized as follows:

1. The pH, exchangeable Mg and Na, and base saturation in the surface soils were decreased by increasing
the grade of inclination, whereas organic matter and availab le P, O tended to be increased. However, the
changes in the Ca content and equivalent ratio of K/ Ca+Mg were not significant. The pH, exchangeable
Ca and Mg, and base saturation were reduced by increasing the NPK rate, whereas available P,Os5, ex-
changeable K, and equivalent ratio of m tended to be increased.

2. The concentrations of mineral nutrients in grasses and weeds were not significantly affected by increasing
the grade of slope in hilly pasture, whereas the concentrations of N, K, and Mg in legume were the lowest
with the steep slope, which seemed to be related to the low legume yield. The Mg concentrations of all
forage species were below the critical level for good forage growth and likelihood of grass tetany.

3. The increase of NPK rate resulted in the increment of N, K and Na concentrations, and the decrease of
Mg and Ca in grasses. The P concentration was increased with P application, but there were no differences
in that among the P rates applied. It resulted also in a slight increase of K, and a decrease of Mg in legume,
but the contents of N, Ca, and Na were not affccted by that. On the other hand, it has not affected the
mineral contents in weeds cxcept a somewhat increase of N. The mixed forages showed a increase of N
and K contents, a decrease of Ca and Mg, and a slight change in P and Na.

4. The percent recovery of N, P and K by mixed forages were greatly decreased by increasing the grade of
inclination and NPK rate. They were high in the order; K > N > P. The efficicncy of mixed NPK applica-
tions was decreased by that. The cfficiency of mixed NPK fertilizers absorbed was slightly decreased by

the increased rate of NPK, but it was not aftected by the grade of inclination.

* 4 0E A S (Livestock Experiment Station)

J. Korean Grassl. Sci. 5(3): 200~206, 1985
- 200 -



[. % &

ORI oL (el
R ] U]

el vhel By el 66.5% ¢l
o mnu Nl sk k)

NS B ACSkaRE Sk %5 0ol ihEEel =an ol
B LF &I:r—l%}:llli‘uﬂ PN L 2 F AR SRl
Wi2ol kst whekgtol MHRHE el k] Lelal of
o OURS IR kb4 o) Sla AT u R
fhiflrel SRk B - el

2ol 410 RSl o Pkell Belel s st
o Al <A LI L, Bl AT B IR
ol RN coll kel Kaitsl vk

O. ## & H&

1. R RS| 5

FHE B B opsbdan, LI LIg o) fipho- 9
21 WAy el 4‘!“—J34111J'm9l KUl e & A g

shan qlsieb O] i JEak'?)

el che}
TS

al
ES

2. RMEAR, ol Em

=L

i )y
ERER Y "

3 K #E(L0°,
] Bl Mt ook

20°, 307745 Pl sk
3B AR -

Ghat

14-10-10,  268-25-25, 42-40-40kg/10a) % i
AL T R PRI STR S RIS
fl, AN O] I BRI R RN RE S e

I el 12 Jfadish sl el

M. #%R % #x

1. IR {LERey HhE(Table 1,
QUSRI AL BRI kel (IR R

2)

3 R O R I 1) R i B D BT SRS T o el 8= Table 1o 1hob(GRERAT 50E-S T ol 2
Table 1. Soil chemical characteristics of the topsoils after a 2-year experiment !
Treatments oH oM P/zz)ls Exc. cation(me/100g) iats:o K/ CaT M
Slope NPK? (H20) (%) (ppm) Ca Mg K Na CEC % (eq. ratio)

10° 1 5.7 2.6 53 5. 60 0.52 0.30 0.17 10.2 64.6 0.05
2 5.8 3.0 110 5. 62 0.41 0.31 0.20 11.0 59.5 0.05
3 5.3 3.0 189 4.49 0.24 0. 46 0.17 11.0 48.7 0.10
4 4.9 2.8 334 2.91 0.20 0.51 014 112 336 016
200 1 55 31 50 468 043 038 014 96 586 007
2 5.4 3.1 161 5.04 0.39 0.48 0.14 9.8 61.7 0.09
3 5.2 2.7 310 3.85 0.26 0.42 0.14 11.6 40.3 0.11
4 5.0 3.5 401 3.24 0.23 0.59 0.13 11.6 36.1 0.17
300 1 54 33 101 531 02 02 012 1L4 5.8 005
2 5.3 3.1 205 4.54 0.21 0.36 0.12 13.0 40.2 0.08
3 5.1 3.6 370 4. 38 0.20 0.40 0.12 13.2 38.6 0.09
4 4.9 3.4 445 3.37  0.19 0.36 0.11 12.2 33.0 0.10
Mean 10° 5.4 2.9 172 4.70 0. 34 0. 40 0.17 10.9 516 0.09
20° 53 3.1 231 4. 20 0.33 0. 47 0.14 10.7 49.2 0.11
30° 5.2 3.3 280 4. 40 0.21 0.34 0.12 12.5 40.9 0.08
Mean 1 5.5 3.0 68 5.19 0.39 0.31 0. 14 10. 4 58.3 0. 06
2 5.5 3.1 158 5.07 0.34 0.38 0.15 11.3 53. 8 0.07
3 5.2 3.1 290 4.24 0.23 0.43 0.14 11.9 42.5 0.10
4 4.9 3.2 393 3.17 0.21 0.49 0.13 11.7 34.2 0.14
1) Topsoil 0—10cm in depth.
2) N-P205-Kz20 kg/10a, 1(0-0-0), 2(14-10~-10), 3(28-25-25), 4(42—-40-40)
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Fig. 1. Relations of NPK application rates to the soil base saturation (left) and K/ ,/Ca Mg
equivalent ratio(right) under different slopes in oversown hilly pasture
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Table 2. Mean contents*’of mineral nutrients
by forage species in a mixed grass-
clover sward as main effect of slope

(Based on DM)

N P K Ca Mg Na

Sve g g 9 % % ppm
Grasses (G)

10° 1.78 0.35 2.52 0.31 0.12 73

20° 2.19 0.37 2.27 0.28 0.11 55

30° 1.97 0.38 2.69 0.32 0.11 72
Legume (L)

10° 3.11 0.33 2.63 1.65 0.18 315

20° 3.14 0.30 2.37 1.87 0.14 165

30° 2.80 0.32 1.89 1.56 0.11 216
Weeds (W)

10° 1.81 0.33 2.35 0.55 0.11 62

20° 1.92 0.37 1.95 0.50 0.09 54

30° 1.93 0.31 2.45 0.52 0.10 152

Mixture (G+L4-W)

10° 1.96 0.36 2.53 0.49 0.13 95

20° 1.99 0.35 2.24 0.53 0.11 66

30° 2.03 0.36 2.65 0.45 0.11 109

*) Averaged over NPK levels and alli4) cuts in 1981
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Table 3. Mean contents* of mineral nutrients
by forage species in a mixed grass-
clover sward as main effect of NPK

application (Based on DM)

N-P20s-K:0 N P K Ca Mg Na
(kg/102) % % % % % ppm
Grasses (G)

0-0-0 1.52 0.33 1.88 0.31 0.14 45
14-10~-10 1.78 0.38 2.23 0.31 0.13 55
28—-25—-25 1.94 0.37 2.80 0.30 0.10 72
42-40—-40 2.09 0.38 3.07 0.29 0.09 95
Legume (L)
0-0-0 3.08 0.27 2.14 1.96 0.17 218
14-10-10 2.99 0.32 2.25 1.62 0.15 260
28-25-25 2.94 0.36 2.32 1.38 0.12 231
42-40-40 3.06 0.32 2.47 1.81 0.11 219

Weeds (W)

0-0-01.50 0.33 2.09 0.61 0.14 61
14-10-10 1.67 0.33 2.10 0.50 0.09 99
28—25-25 1.90 0.34 2.04 0.44 0.08 102
42-40-40 2.48 0.33 2.74 0.53 0.09 96

Mixture (G4 L+W)

0-0-0 1.81 0.33 2.04 0.70 0.14 77
14-10-10 1.89 0.35 2.23 0.53 0.12 99
28—25-25 2.04 0.37 2.62 0.37 0.10 83
42-40-40 2.24 0.37 2.99 0.37 0.09 99

%) Averaged over slope levels and allid) cuts in 1981
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Table 4. Calculated annual removal of various minerals by mixed forages as affected
by different levels of slope and NPK application (1981) *
Treatments
Slope(° ) Nutrient removal, kg/10a Total
and Total cone. %
N-P20s -K2 0 N P K Ca Mg Na in DM
(kg/10a)
10° 19.96 3.63 26. 56 4. 60 1.20 0.10 56. 05 5.57
20° 17.18 3.16 20.47 4.41 0.89 0.06 46. 16 5.25
30° 15. 63 2.71 20.34 3.06 0.62 0.09 42. 47 5.72
0-0-0 8. 66 1.64 9.48 3.27 0. 66 0. 04 23.65 5.00
14-10-10 16. 38 3.06 19. 37 4.64 1.06 0.09 44.60 5. 14
28-25-25 20.98 3.91 28.07 4.03 1.03 0.09 58. 11 5.41
42-40-40 24.34 4.05 32.90 4. 14 1.01 0.11 66. 55 6.10

%) Averaged over NPK and slope levels, respectively

Table 5. Percentage recovery® of N, P:0s, and K:O by mixed forages under different levels of

slope and NPK application (1981)

(%)
N-P205-K20 N P20s K20
(kg/10a) 10° 20° 30° 10° 20° 30° 10° 20° 30°
0-0-0 0.0 — %% - 0.0 - - 0.0 - -
14-10-10 51.5 43.1 32.7 26. 8 32.5 23.8 1124.1 62.2 110. 0
28-25-25 46. 3 32.6 33.8 21.7 18. 8 12.0 11018 60. 3 82. 3
42 - 40— 40 42.6 29.2 27.3 17.2 10. 1 7.9 90. 8 62.7 42.9
*) % recovery of A(N, P20s, Kp0)— fyicld fertilized=A_yidd wiertlized

Fertilizer A applied

A vyield unfertilized was based on the control (NPK) of 10° slope

% %) Less uptake than that of 10° slope
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Table 6. Mean efficiency® of 3 NPK applications by mixed forages under different levels of

slope and application rates (1981~ 1982)

(kg DM /kg 3 NPK)

N-P205-K20 slope
(kg/10a) 10° 20° 30 Avg
0-0-0 - - - -
14-10-10 10.6 8.2(7.8)*% 5,1(10.0) 9.5
28—-25-25 7.6 5.6(5.5) 1.8( 3.9 5.7
42-40-40 51 3.83.7) 2.5(3.9) 4.2
Avg 8.5 5.14.9) 2.6(4.8)
) Yield fertilized—yield unfertilized
Fertilizer (3;NPH) applied
Yield unfertilized was based on the control (NPK) on 10° slope
* %) ( ) Yield unfertilized was based on the control (NPK) of each slope levels
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Table 7. Efficiency® of applied fertilizers (3"
NPK) absorbed by mixed forages un-
der different levels of slope and app-
lication rates (1981)

(kg DM /kg > NPK)

N-P205-K20 Slope

(kg/10a) 10° 20° 300 Avg
0-0-0 - - - -
14-10-10 17.9 18.0 16.2 17. 4
28-25-25 15.5 16.0 13.9 15.1
42 -40-40 12.6 11.7 13.2 12.5

Avg 14.5 14. 4 14.2
s p Yicld fertilized—vield wfertilized

Absorbed of fertilizers—absorbed fertilizers of control
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