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Effects of Lime and NPK Application Rates on the Soil
Characteristics after a 10-year Experiment in Oversown
Hilly Pasture of Mixed Grass-Clover Sward
I. Changes in the pH, contents of T-N, organic matter and available P,0;,

coefficient of P,0, absorption, and lime requirement by the soil depth
Yeun Kyu Jung and Hyuk Ho Lee*

Summary

The main experiment related to this report was undertaken to assess the effects of two rates of
Ca(OH), (0, 250 kg/10a only at establishment) and five rates of N-P,0,-K,O (0-0-0, 0-10-10, 6-15-15,
12-20-20, 24-25-20 kg/l10a/year) on the pasture establishment, on forage yield and quality, vegetation
etc. After this 10-year main experiment, this pasture had been used to assess the effects of the above
treatments on the soil characteristics in oversown hilly pasture of a grass-clover sward. This lst part
is concerned with the soil properties of pH-value, OM, T-N, avail. P,O; and P,Q; absorption coefficient,
and lime requirement by the soil depth.

i. The pH of the topsoil{(0~15 cm) was lowered from pH 5.12 of before the experiment to 4.90 of
when Ca(OH), was applied and to 4.68 of when Ca(OH), was not applied. The pH decrease was
more evident with the increase of NPK application rate and in the upper part of the top soil(0.0~
7.5 cm). The additional application of lime was necessary in all the experiment blocks due to the
strong acidity of the soil, and the amounts of lime requirement were increased with increased app-
lication rates of NPK and soil depth.

2. The contents of organic matter and T-N were increased in all the blocks by the establishment of
the hilly pasture, and were higher in Ca(OH), applied blocks than non-applied blocks. The contents
were inversely correlated with the soil depth. No correlation was observed between the contents and
the application rates of NPK.

3. The content of available P,O, was increased with the increased application of P, especially in the
upper part of top soil. The content in the upper part(0.0~7.5 cm) was about twice of that in the
lower part(7.5~15.0 cm). Since the contents of available P,O; were much higher than the optimum
content (351 ppm and 697 ppm when 10 kg and 25 kg P,Os/10a/year were applied, respectively),
it is necessary to decrease the application rate of P,O, gradually. The P,O; absorption coefficient in

topsoil (0.0~15.0 cm) was more or less higher when no lime and less P,O, was applied. No corre-
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lation was observed in subsoil.

4. Further studies on the methods, rates, time of additional application of lime, and on the methods

of decreased apllication of P,O, should be performed for better management of oversown hilly

pasture.
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Table 1. Soil chemical characteristics of the uncultivated schrubland before experiment

Soils depth pH oM Avail. Exc. cations (me/100g) Base sat.
in cm 1:5 H,O % P,O; ppm Ca Mg K Na CEC %
topsoil(0-15) 5.12 1.73 16 0.98 0.49 0.32 0.08 11.7 16.0
subsoil(15-35) 5.06 - 4 0.45 0.16 0.11 0.04 12.1 6.3

st eifE-S  orchardgrass, tall fescue, meadow KK #E(Ca(OH),)-S MR 2ME sKEE( (1) 0, (2)

fescue, perennial ryegrass, Kentucky bluegrass, red
fescue, redtop, Ladino clover& §3lej 71-&ol B
2 MR A gk
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Table 2. Distribution of N, P,0; and K,O fertilizers® according to the treatments over the season

(kg/10a)

N-P,0:-K,0 (kg/10a)

N-dressing after cutting®

autumn (after

total/year early spring Ist

last cutting)
2nd 3rd 4th

N-P,0:-K.0
0-0-0 0.0- 0.0- 0.0 0.0 0.0 0.0 0.0 0.0- 0.0- 0.0
0-10-10 0.0- 5.0- 5.0 0.0 0.0 0.0 0.0 0.0- 5.0- 5.0
6-15-15 1.5- 7.5- 7.5 1.5 0.5 1.0 1.5 0.0- 7.5- 7.5
12-20-20 3.0-10.0-10.0 3.0 1.0 2.0 3.0 0.0-10.0-10.0
24-25-20 6.0-12.5-10.0 6.0 2.0 4.0 6.0 0.0-12.5-10.0

¥ Kinds of fertilizers used; N(urea), P;Os(triple superphosphate) and K,O(KCl).
? When 4 cuts per year were taken, the amount of N-dressing after 2nd cut was the same as the sum of “2nd and 3rd”
mentioned above, and that after 3rd cut was the same as the “4th” above.
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Table 3. Changes in the chemical characteristics of soils® by the profile depth after a 10-year experi-
ment, as affected by the lime and NPK application rates

Soil Treatments (lime and NPK)?
depth No lime Lime (250kg Ca(OH),/10a)
(cm) 1 2 3 4 5 1 2 3 4 5
pH-value (1:5 H,0)
0.0- 7.5 4.81 4.93 4.76 4.63 4.45 5.19 4.93 5.07 4.94 4.71
7.5-15.0 4.68 4.80 4.69 4.49 4.54 4.96 4.81 5.05 4.69 4.65
15.0-22.5 4.60 4,72 4.62 4.48 4.49 4.84 4.72 493 4,74 4.70
22.5-30.0 4.62 4.66 4.61 4.67 4.52 4.75 4.74 4.78 4.63 4.65
30.0-40.0 4.58 4.69 4.62 4.56 4.48 4.80 4.72 4.74 4.61 4.61
Organic matter (%)
0.0- 7.5 4.09 2.24 4.68 3.96 4.27 4.37 3.24 5.28 3.63 4.56
7.5-15.0 2.76 1.26 2.53 2.23 2.58 2.66 2.14 2.85 1.58 2.28
15.0-22.5 2.37 1.24 2.11 1.96 2.23 2.59 1.82 1.80 1.35 2.16
22.5-30.0 1.63 0.68 1.26 1.54 1.31 1.80 1.25 1.95 1.07 1.40
30.0-40.0 1.32 0.67 1.28 1.06 1.43 1.68 1.06 1.37 0.99 1.20
T-N (%)
0.0- 7.5 0.71 0.38 0.81 0.83 0.74 0.75 0.56 0.91 0.63 0.79
7.5-15.0 0.48 0.22 0.44 0.38 0.45 0.46 0.37 0.49 0.27 0.39
15.0-22.5 0.41 0.21 0.36 0.34 0.34 0.45 0.31 0.45 0.23 0.37
22.5-30.0 0.28 0.12 0.21 0.27 0.23 0.31 0.22 0.33 0.15 0.24
30.0-40.0 0.23 0.11 0.22 0.19 0.25 0.29 0.18 0.23 0.17 0.21
Avail. P,O; (ppm)
0.0- 7.5 29 411 667 796 624 27 291 529 452 770
7.5-15.0 8 115 214 467 361 7 41 438 165 371
15.0-22.5 6 89 89 177 251 8 44 103 107 263
22.5-30.0 5 12 18 131 113 5 13 38 42 104
30.0-40.0 5 14 21 33 45 7 12 41 26 71
Lime requirement (Ca(OH), kg/10a)
0.0- 7.5 364 255 304 377 437 219 219 194 243 316
7.5-15.0 316 316 304 364 341 316 279 248 304 316
15.0-22.5 340 316 292 377 389 328 279 231 255 292
22.5-30.0 340 426 340 340 389 352 316 316 353 316
30.0-40.0 453 567 454 454 551 486 486 372 502 454
P,0O; absorption coefficient (PO, mg/100g)
0.0- 7.5 779 596 483 544 640 790 641 613 480 362
7.5-15.0 813 704 859 561 671 922 756 590 630 555
15.0-22.5 762 670 865 670 635 928 653 744 745 596
22.5-30:.0 847 756 819 766 624 950 773 859 796 607
30.0-40.0 693 807 733 590 596 1,002 779 842 864 687

" Soil chemical characteristics before experiment were indicated in the table 1.

? Lime application; only once time at the pasture establishment.
Annual application rates of n-P,0s-K,O (kg/10a): 1.(0-0-0); 2.(0-10-10); 3.(6-15-15); 4.(12-20-20), 5.(24-25-20).



Table 4. Changes in the chemical characteristics of soils® by the profile depth after a 10-year experi-
ment as affected by the lime application rates at pasture establishment (mean effects of lime,

averaged over NPK levels).

Treatments? Soil depth (cm)
(Ca(OH),) 0}0 755 15?.0 222.5 39.0 0.(0 72.5 15?.0 22{.5 3(1)‘0
kg/10a 7.5 15.0 22.5 30.0 40.0 7.5 15.0 22.5 30.0 40.0
B pH (1:5 H;0) i OM (%)
0 4.72 4.64 4,58 4.62 4.58 3.85 2.27 1.98 1.28 1.15
250 497 4.83 4.79 4.71 4.70 4.22 2.30 1.94 1.49 1.26
T-N (%) Avail. P,O; (ppm)
0 0.69 0.39 0.33 0.22 0.20 505 233 123 56 24
250 0.73 0.40 0.36 0.25 0.22 414 204 105 40 31
P,O; absorption coefficient Lime requirement
(P,0s mg/100g) (Ca(OH), kg/10a)
0 608 721 700 763 684 347 328 343 367 496
250 577 690 733 798 835 238 293 277 331 460

" Soil chemical characteristics before experiment were indicated in the table 1.

? Lime application; only once time at the pasture establishment.
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Table 5. Changes in the chemical characteristics® of pasture soils by the profile depth after a 10-
year experiment, as affected by the NPK application rates (mean effects of NPK, averaged

over lime levels).

Treatments Soil depth (cm)
N-P,0,-K,0 OEO 7?.5 1?.0 2%.5 3(2).0 OéO 7?.5 15(.0 2%5 3(3.0
(kg/10a/year) 7.5 15.0 225 30.0 40.0 7.5 15.0 22.5 30.0 40.0
pH (1:5 H;0) OM (%)

0-0-0 5.00 482 4.72 4.69 4.69 423 2.71 2.48 1.72 1.50
0-10-10 493 4.81 4.72 4.70 4.71 2.74 1.70 1.53 0.97 0.87
6-15-15 4.92 4.87 4.76 4.70 4.68 4.98 2.69 1.96 1.61 1.33
12-20-20 4.79 4.59 4.61 4.65 4.58 3.80 1.91 1.66 1.31 1.03
24-25-20 4.58 4.60 4.60 4.59 4.55 4.42 243 2.20 1.36 1.32

T-N (%) Avail. P,O; (ppm)
0-0-0 0.73 0.37 0.43 0.30 0.26 28 8 7 5 6
0-10-10 0.47 0.30 0.26 0.17 0.15 351 78 66 13 13
6-15-15 0.86 0.47 0.41 0.27 0.23 598 326 96 28 31
12-20-20 0.73 0.33 0.29 0.21 0.18 624 316 142 87 30
24-25-20 0.77 0.42 0.36 0.24 0.23 697 366 257 109 58

P,O; absorption coefficient Lime requirement

(P,O; mg/100g) (Ca(OH), kg/10a)
0-0-0 785 867 845 899 848 292 316 334 346 470
0-10-10 618 730 661 765 793 237 297 296 371 527
6-15-15 548 725 805 839 788 249 276 362 328 413
12-20-20 512 596 707 781 725 310 334 316 347 478
24-25-20 501 613 565 616 642 377 328 340 353 502

Y Soil chemical characteristics before experiment were indicated in the table 1.
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