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Comparisons of the Forage Productivity and Mineral Contents
Between the Newly Reclaimed and Arable Pasture Soils

II. Changes in the soil properties, vigour at early growth, yields, and

mineral nutrients of forages as affected by lime application
Yeun-Kyu Jung

ABSTRACT

This pot experiment was conducted to find out the forage productivity and contents of mineral
nutrients in an orchardgrass sward affected by the compost, lime, and phosphorus applications on the
newly reclaimed and arable pasture soils. This 2nd part was concerned with the effect of lime
application(Lo=control, L=27g, L,=54g CaCOas/pot). The results obtained are summarized as follows:

1. There were considerable differences between the newly reclaimed and arable pasture soils in the soil
chemical properties 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.

2. It was recognized that the lime application was resulted in somewhat decrease of the concentrations
of available P;Os and increase of P,0Os absorbtion coefficient in the newly reclaimed soil, whereas
these negative effects were positively enhanced by both lime and compost applications. The
concentrations of exchangeable Ca and Mg in both soils were increased by lime application.

3. The vigour at early growth stage of orchardgrass was better in the arable pasture soil than newly
reclaimed soil. It was worsened by the heavy lime application(L;), but this negative effect was
positively enhanced by both lime and compost application.

4. Compared with the non-lime application, the forage yields of L; treatment were increased in both
soils by 15~ 18%. whereas it of L, treatment was similar or lower than it of L;.

5. The concentrations of Ca, Mg, and P in orchardgrass were relatively higher in the arable pasture soil
than the newly reclaimed soil, whereas there it was no difference in the K concentration. It was
recognized that the concentrations of Mg and Ca in orchardgrass were higher in the L; treatment
than the Lo treatment in both soils, whereas there were no difference in it between L; and L,
treatments.
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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
" HO0 KCI POs  ca M k0 s oo
Soi 2! g P,0s)
(1) (IN) (gkg) (mgkg™) oo (cmol” kg'!) weeeeee- (%)  (mg/100g) (ppm)

New 4.8 37 4.0 30 0.65
Arable 5.1 3.8 16.0 89 2.56

0.19 0.29 4.5 25.1 506 0.06
0.61 0.48 58

62.9 292 0.28

Y New: newly reclaimed soil. Arable: arable hilly pasture soil.

2 Abs. coe.: absorption coefficient of P,0Os.
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Table 2. Treatments and application amount of fertilizers at establishment of orchardgrass

(Dactylis glomerata L.) swards

Lime Application amounts of fertilizers® (mg/pot)
Treatments"’
CaO CaCOs; U DS PC MS
kg/10g g/pot
Lo - — 652 2,720 833 860
L, 300 27 652 2,720 833 860
L, 600 54 652 2,720 833 860

Y Le; lime control, L;; 27g, Li; 54g CaCOs/pot.

? Uurea), DS(double superphosphate), PC(potasium chloride, KCI), MS(magnesium sulfate, MgSO; - H;0).
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Table 3. Chemical properties of the soils at end of experiment, after lime application

pH oM avail, Exch. cations abs. coe”

Treat- P,O CED PO

1 HO  KCl 2 Ca Mg K e
ment” (mg

(1:1) (IN) (g kg’l) kgfl) ............ (cmol+ kg") ............ (mg/100g)
newly reclaimed soil
bef. exp. 438 3.7 4.0 30 0.65 0.19 0.29 45 506
Lo 5.0 32 8.0 111 1.7 0.20 0.19 7.8 759
L, 6.8 5.7 8.0 83 13.2 0.50 0.25 - 1,127
L 7.1 5.6 7.0 83 16.9 0.90 0.15 - 1,012
Lot+C 5.1 35 7.0 176 1.3 0.50 0.15 5.7
L+C 7.7 6.7 7.0 164 12.9 0.80 0.21 - 966
LA+C 7.5 6.1 8.0 105 17.1 1.20 0.25 - 989
arable pasture soil

bef. exp. 5.1 3.8 16.0 89 2.56 0.61 0.48 5.8 292
Lo 5.7 3.8 12.0 116 3.5 0.50 0.15 8.3 414
L 7.4 6.3 11.0 133 10.0 0.70 0.19 — 644
L 8.0 6.6 13.0 117 15.1 1.30 0.23 — 1,449
Lo+C 5.9 4.1 10.4 195 3.2 0.70 9.1 0.18 736
L+C 7.7 6.3 15.0 135 10.8 1.50 - 0.18 644
L+C 7.7 6.6 12.0 129 14.0 1.10 — 0.18 667
" Lo; control, Li; 27g, La; 54g CaCOipot, C; compost(60g/pot)

? Abs. coe.; absorption coefficient of P,Os
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Table 4. Vigour” at early stage of Dactylis glomerata L on the newly reclaimed and arable

pasture soils 3 weeks after seeding

Treatments”
Soils? Lime without compost Lime with compost
Lo Ly L, Lo+C Li+C L+C
New 3.67 333 4.67 1.67 2.00 3.67
Arable 2.00 333 4.33 2.00 2.00 2,67
" Vigour degree: 1~9 grade, 1 = very good, 9 = very poor.

» New: newly reclaimed soil. Arable: arable pasture soil.

® Lo; control, Li; 27g, La; 54g CaCOs/pot, C; compost(60g/pot).
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Table 5. Total dry matter yield of Dactylis glomerata L. on the newly reclaimed and arable

pasture soils by lime application

(g/pot, DM basis)

Newly reclaimed soil

Arable pasture soil

Treatments"
Yield Relative yield(%) Yield Relative yield(%)
Lime without compost
Lo 31.52 (100.0%) 47.55 (100.0%) (150.9%)”
L, 36.33 (115.3%) 56.20 (118.2%) (154.7%)
L, 36.44 (115.6%) 47.87 (100.7%) (131.4%)
Lime with compost
Lo+C 36.91 (100.0%) 51.15 (100.0%) (138.6%)
L+C 36.75 { 99.6%) 61.94 (121.1%) (168.5%)
L+C 35.50 ( 96.2%) 52.52 (102.7%) (147.9%)
Y Lg; control, Ly; 27g, L,; 54g CaCOs/pot, C; compost(60g/pot)

? Relative yield, % = arable/newly reclaimed soil
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Table 6. Mineral contents of Dactylis glomerata L. on the newly reclaimed and arable

pasture soils by lime application

(%, DM basis)

Newly reclaimed soil

Arable pasture soil

Treatments”

Ca Mg P K Ca Mg P K

Lime without compost
Lo (1~3 cuts)® 0.32 0.14 0.17 3.75 0.38 0.29 0.32 3.19
L; (1~3 cuts) 0.40 0.19 0.22 3.77 0.52 0.30 033 3.60
L, (1~3 cuts) 0.44 0.22 0.17 323 0.46 0.30 0.41 3.64
Lo (4~5 cuts) 043 0.13 0.21 3.04 0.51 0.31 037 2.38
L1 (4~5 cuts) 0.66 0.20 0.17 1.89 0.59 0.31 0.40 2.65
L, (4~5 cuts) 0.60 0.26 0.32 2.00 0.60 033 046 2.59
Lime with compost

Lo+(1~3 cuts) 0.31 0.18 0.22 3.84 0.33 0.24 0.37 4.16
Li+(1~3 cuts) 0.44 0.22 022 391 0.44 0.30 037 4.84
Lo+H1~3 cuts) 0.50 0.22 — 4.28 0.46 0.31 0.30 4,12
Lot(4~5 cuts) 0.36 0.19 0.25 251 0.52 0.29 0.45 2.49
Li+(4~5 cuts) 0.67 0.28 0.28 231 0.60 0.33 0.44 2.69
L2+(4~5 cuts) 0.67 0.28 — 2.52 0.60 0.33 0.38 234

Y Lo, lime control, Ly; 27g, Ly; 54g CaCOs/pot, C; compost(60g/pot).
? Averaged over three cuts(lst~3rd cuts), sampled from the mixed forages.
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