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Comparisons of the Forage Productivity and Mineral Contents
between the Newly Reclaimed and Arable Hilly Soils

II. Changes in the soil properties, seedling vigour, yield, and mineral

contents of forage by phosphorus application
Yeun Kyu Jung

ABSTRACT

This pot experiment was conducted to find out the forage productivity and mineral contents in an
orchardgrass sward affected by the compost, lime, and phosphorus applications on the newly reclaimed
and arable pasture soils. This 3rd part was concerned with the effect of phosphorus application(Pe:
control, P=1.25g, P;=2.50g, Ps=3.75g P,0s/pot). The results obtained are summarized as follows;

There were considerable differences between the newly reclaimed and arable pasture soils in the soil
chemical characteristics as follows in general; poor~common in the newly reclaimed soil and common
~good in the arable pasture soil in terms of soil fertility standard. Comparing with the arable pasture
soil, the contents of available P,Os in the newly reclaimed soil at end of experiment were considerably
increased by the P,Os applications, These effects in the newly reclaimed soil were positively influenced
by the additional application of compost, but were adversely influenced by the additional application of
lime. The seedling vigour and yield of orchardgrass were far better in the arable pasture soil than in the
newly reclaimed soil. At the Py treatment, those were very poor in the newly reclaimed soil, but were
good in the arable pasture soil. Comparing with P, treatment, the effects of heavy P»Qs applications(Pz
and P5) were not recognized. On the newly reclaimed soil, the above effects were markedly enhanced
by the applications of P;Os with compost. The Ca, Mg, and P contents of orchardgrass were relatively
higher on the arable pasture soil than on the newly reclaimed soil, whereas there were no differences in
the K contents.

(Key words : Newly reclaimed soil, Arable hilly soil, P;Os, Seedling vigour, Yield)
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Table 1. Chemical properties of the soils used in pot, sampled from the surface soils of
newly reclaimed and arable pasture soils(Songjung series)

pH OM Avail. Exch. cations Base  Abs. B
. P20s CEC  qat. coe”
1
Soll” " ——————— (mg Ca Mg K P,0s
H0  KCl (g kg™ kg™ e (cmol” kg™') -veeeees (%)  (mg/l00g) (ppm)

New 48 3.7 4.0 30 0.65
Arable 5.1 38 16.0 89 2.56

0.19 029 45 25.1 506 0.06
0.61 048 5.8 62.9 292 0.28

" New: newly reclaimed soil. Arable: arable hilly pasture soil,

9 Abs. coe.: absorption coefficient of P,Qs.
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Table 2. Treatments and amount of fertilizers applied at establishment of orchardgrass

(Dactylis glomerata L.) swards

P20s Amounts of fertilizers® applied(mg/pot)
Treatments”
kg/10a g/pot U DS PC Ms
Py — - 652 - 833 860
P 25 1.25 652 2,720 833 860
P 50 2.50 652 5,440 833 860
P, 75 3.75 652 8,160 833 860

Y Py control, P1=1.25g, P;=2.50g, P:=3.75g P.Qs/pot.

% U(urea), DS(double superphosphate), PC(potassium chloride, KCI), MS(magnesium sulfatc, MgSOs - H;0).
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Table 3. Chemical properties of the soils at end of experiment by the phosphorus
application, summarized with the experiment I (compost) and I (lime)"

pH oM avail. Exch. cations abs. coe”
Treat- P,0s CED  p,0s
ments? _ Kl (mg Ca Mg K ‘
2 gkg™ kg (cmol” kg') «--reeveree (mg/100g)
newly reclaimed soil
Po 49 3.6 7.0 17 1.70 0.20 0.48 9.2 966
P 5.0 32 3.0 111 1.70 0.20 0.19 7.8 759
P2 53 32 8.0 188 1.90 0.20 0.16 89 805
Py 48 32 8.0 370 2.10 0.30 0.17 10.7 897
Po+C 52 39 3.0 32 1.90 0.60 0.17 8.3 920
P+C 51 . 3.5 7.0 195 1.30 0.50 0.15 5.7 782
P+C 5.1 38 8.0 430 2.40 0.50 0.18 9.2 897
P:H+C 51 38 5.0 486 2.80 0.50 0.14 8.5 805
Po+L 6.7 5.7 7.0 9 134 0.60 0.51 — 874
P,+L 6.8 5.7 8.0 83 132 0.50 0.25 - 1,127
Pl 6.2 5.0 8.0 144 122 0.70 0.21 — 1,196
P+L 64 53 7.0 270 10.1 0.60 0.19 — 966
Po+C+L 7.5 6.3 7.0 28 12.2 0.80 0.22 — 897
Pi+C+L 7.7 6.7 7.0 164 12.9 0.80 021 - 966
PACHL 74 6.3 10.0 364 134 0.70 027 - 805
Po+C+HL 7.3 6.3 70 480 10.7 0.80 0.18 — 736
arable hilly pasture soil
Po 5.8 3.3 13.0 86 3.70 0.50 0.15 9.9 621
P 5.7 38 12.0 89 330 0.50 0.15 83 414
P, 5.6 3.6 10.0 136 3.20 0.40 0.13 73 529
P; 55 3.8 12.0 115 2.80 0.40 0.13 9.1 391
Poy+C 6.2 43 14.0 108 3.20 0.70 0.16 - 644
P+C 39 4.1 14.0 116 3.20 0.79 0.18 9.1 736
PAC 53 4.1 13.0 121 1.70 0.70 0.19 6.3 552
P:+C 5.6 4.1 13.0 119 330 0.70 0.16 6.6 483
Po+L 7.5 64 11.0 99 11.0 0.70 0.17 - 667
Pi+L 74 6.3 11.0 133 10.0 0.70 0.19 - 644
P+L 7.5 62 13.0 149 10.3 0.60 0.17 — 736
Po+L 76 6.3 15.0 132 10.3 0.80 0.16 - 644
Po+CH+L 7.3 63 16.0 111 11.0 0.80 022 - 506
P+CHL 7.7 63 15.0 135 10.8 1.50 0.18 - 644
P+C+L 7.7 63 13.0 140 9.9 1.70 0.18 — 621
Po+CHL 1.7 64 140 161 10.2 0.70 0.19 — 598

" Experiment I (compost) and IT(lime) were previously published with the same subject in this journal; 22(1)
and 22(4), respectively.

? Py(control), Pi(1.25g), P;(2.50g), P:(3.75g p:0s/pot), C(60g/pot, bammyard compost), L{27g/pot, ground lime).

» Abs. coe.; absorption coefficient of P,0s.
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of Daclylis glomerata L. by the phosphorus application,

summarized with the experiment I (compost) and II (lime)?

-
Treat_ SOllS
ments” New arable New arable New arable New arable
without c:ompost with compost with lime with c::?mps())st
and lime and lime
Po 533 2.33 2.33 2.00 4.67 3.00 3.00 2.33
P 3.67 2.00 1.67 2.00 333 3.33 2.00 2.00
P2 3.00 2.00 133 2.00 3.00 2.67 2.00 2.00
P 3.00 2.00 1.67 2.00 2.67 2.67 1.33 2.33

" Survey date; 3 weeks after seeding. Vigour degree: 1~9 grade, 1 = very good, 9 = very poor.
? Experiment I(compost) and II(lime) were previously published with the same subject in this journal; 22(1) and

22(4), respectively.

%) Po(control), P1(1.25g), P(2,50g), Ps(3.75g P20;/ pot).
 New: newly reclaimed soil. Arable: arable hilly pasture soil.
% Compost(60g/pot, barnyard compost), Lime(27g/pot, ground lime).
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Table 5. Total dry yields" of Dactylis glomerata L. by the phosphorus application, sum-
marized with the experiment I (compost) and II (lime)?

(g/pot, DM basis)

Treat- Soils®
ments” New arable New arable New arable New arable
without: compost with compost with lime with compost
and lime and lime
Py 2.70 4495 33.08 55.64 2.61 53.35 34.40 58.78
P; 31.52 47.55 36.9] 51.15 36.33 56.20 36.75 6194
P: 33.75 54.27 37.12 53.48 33.71 54.83 34.45 56.44
P; 35.79 51.78 38.85 51.54 33.00 53.31 39.36 54.97

D Total dry matter yields of whole cuts(1-5 cuts).

2 Experiment I (compost) and Ii(lime) were previously published with the same subject in this journal; 22(1)

and 22(4), respectively.
% Py(control), Py(1.25g), Px(2.50g), Ps(3.75g P;0s/ pot).

? New : newly reclaimed soil. Arable : arable hilly pasture soil.
* Compost(60g/pot, barnyard compost), Lime(27g/pot, ground lime).
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Table 6. Mineral contents” of Dactylis glomerata L. by the phosphorus application,
summarized with the experiment I (compost) and II (lime)?

(%, DM basis)

Newly reclaimed soil

Treat- Arable hilly pasture soil

ment” Ca Me P K Ca Mg P K
Po 0.57 0.23 0.25 2.62 0.42 0.29 0.36 352
P 0.31 0.12 0.19 4.18 0.45 0.28 0.32 4.16
) 0.31 0.12 0.19 418 0.45 0.28 0.32 4.16
Py 0.34 0.15 0.22 3.91 0.40 0.32 0.28 3.86
Po+C 0.29 0.18 0.18 4.07 0.37 0.27 0.35 4.14
P+C 0.31 0.18 0.22 3.84 0.33 0.24 037 4.16
P+C 0.29 0.17 0.27 3.82 0.33 0.22 0.34 4.17
P:+C 0.29 0.15 0.25 3.76 0.33 0.24 0.30 3.95
Po+L — - — — 0.48 0.31 0.35 3.97
PrtL 0.40 0.19 022 3.77 0.52 030 0.33 3.60
PotL 0.41 0.20 027 351 0.46 0.28 0.39 433
P+l 0.60 0.32 0.29 3.83 0.47 0.30 0.41 4,43
Po+C+L 0.38 0.20 0.19 3.84 0.42 0.30 0.37 447
P+C+L 0.44 022 0.22 391 0.44 0.30 0.37 4.84
PA+CHL 0.45 0.24 0.28 3.85 0.47 0.29 042 3.30
Po+C+L 042 0.19 0.23 3.53 0.44 0.28 0.36 4.36

U Averaged over three cuts(1~3 cuts).

» Experiment I (compost) and II(lime) were previously published with the same subject in this journal; 22(1)

and 22(4), respectively.

? Po(control), Pi(1.25g), Px(2.50g), Ps(3.75g p20s/pot), C(60g/pot, barnyard compost), L(27g/pot, ground lime).
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