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Comparisons of the Forage Productivity and Contents of Mineral

Nutrients between the Newly Reclaimed and Arable Hilly Soils
I. Changes in the soil properties, vigour at early growth, yields, and

mineral nutrients of forages as affected by compost 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 as affected by the compost, lime, and phosphorus applications on the
newly reclaimed and arable pasture soils. This 1st part was concerned with the effect of compost
application. 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(newly reclaimed soil <> arable pasture soil): poor < common in pH
and contents of Ca and Mg; poor <> good in content of available P,Os, base saturation, and mutual
balance of Ca : Mg : K; common « good in K content; good <> good in absorption coefficient of
P20s; poor < somewhat poor in CEC. The contents of available P,Os in both soils after experiment
were relatively higher in the compost block than non-compost block. It was recognized that the
compost application was resulted in the CEC increase in the newly reclaimed soil.

2. The vigour at early growth of orchardgrass was better in the arable pasture soil than newly
reclaimed soil. In the newly reclaimed soil, the vigour at early growth of orchardgrass was
remarkedly enhanced by compost application.

3. Under the non-compost application, the orchardgrass yield was higher in the arable pasture soil by
50.9% than newly reclaimed soil. Compared with the non-compost application, the orchardgrass yields
were increased in the newly reclaimed soil by 17.1% and the arable pasture soil by 7.6% by the
compost application.

4. The concentrations of Ca, Mg, and P in orchardgrass were relatively higher in the arable pasture soil
than the newly reclaimed soil, whereas there was no difference in the K concentration. It was
recognized that the concentrations of Mg and P in orchardgrass were higher in the compost block
than the non-compost block.
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Table 1. Chemical properties of the soils used in pot experiment, sampled from the surface
soils of newly reclaimed and arable pasture soils(Songjung series)

pH exch. cations )

OM avail CECc base  abs. coe” B
Soils” 1o kel P20s Ca Mg K sat P20s
:1) () (& ke h (mgKg™) (cmal” Kg) - (%)  (mg/100g)  (ppm)
New 48 37 40 30 065 019 029 45 251 506 0.06
Arable 5.1 38 160 89 256 061 048 58 629 292 0.28

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

D Abs. coe.: absorption coefficient of P;0s



Jung ; Forage Productivity Between Newly Reclaimed and Arable Hilly Soils

2. M2 o me|gHy

7L XM E

off

A x4 3849 1EE FUF Au|g
274 AN F 717A3- 2AFFL Enlg
Alg ZFE v AESTA 3ol g6 A
282 1) FEHIT, 2) =8l AW)9(1,200ke/
10a 712 stgh

Lt 718] R FH|Q| HIE ¥ AJHI

3848 27 2HE Ay 24, QAR
FA, Zejs QA KOAE, 182 1E
= 3ATYEMeS0s - HO)S T52% A
1313ick. 2224 9 o3 & Fju] A=k
e AAN) 71¥) 6kg/10a, A F 27 eky
1028 7]E AEZFe = 3lglen, AiHP0s5)S
25kg/10a% 7|¥|2 vt 7j& A4 sigich ZE
(K20)= 7|82 10kg/10aE, FH]2E 13} o3
Fub 10kg/10aE 7|1 A8 3ok ®=3F 1%
(MgO)y= 71¥E %t Skg/10aE 7]1% A4 3k
t}. o5 A 71F ¥ pot(1/2000a)F XA
F3ul(71n])e] FAF AJu)ge & 29} 2t}

w

fl

3. pot 22|

7t potet v X|

FAE pot= Eo] 33cm, AE 25ecmsl 1/
2000a 27]91 Wagner potE AHE-315 .20 pot
viA) = pot 3ol AZ 3kg, ohge] 2
1.9kgE ¥slow, Ao AT 2 714% =
A|EoFllM AQFE BE EF 15kgS 47
pri="

Lh X2|8 =X Z4H| AlH[EE

Azd =y 9 7ju] A8 pot FuIE
B35k Foll pot] A 9] 1358(<F 5em 2
oD dfiofell ohAl AWl F AeE sv) vl
€ B Z 4o1A potel] A Y1 m=H
stk

323 B2 orchardgrass (Dactylis glomerata
L var. Potomac) £AE potd 2.0g5 =E3}
STHFHESF 4kg/10a 7)), gFupE-e A4
718 A & & 3% E8 14 Ax =1,
EHE 227 gln, o7l ExFAE 1=
A ABE F 2l £ & 120 F 2xs

T Enpe2 FhEA Hesksich

Table 2. Treatments and application amounts of fertilizers at establishment of orchardgrass

{Dactylis glomerata L.) sward

compost

Treatments” application ~ amounts  of fertilizers”  (mg/pot)
ke/10a ofpot DS PC MS
1. Control ~ - 652 2,720 833 860
2. Compost 1,200 60 652 2,720 833 860

Y Control; no compost, compost; farmyard manure application(60g/pot).
? U(urea), DS(double superphosphate), PC(potasium chloride, KCI), MS(magnesium sulfate, MgSO - H;0).

compost(barnyard manure).
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Table 3. Chemical properties of the soils used in pot experiment, sampled from the surface
soils of newly reclaimed and arable hilly pasture soils(Songjung series)

exch. cations

pH oM avail base  abs.coe.”
freat- P,0. Ca Mg K B P,0
ments” H:0 KCl 28 aoVE sat.
() (IN) (kg™ mg kg™ (cmol” kg™1) --eeeeeee (%)  (mg/100g)
newly reclaimed soil
Bef. exp 4.8 37 4.0 30 065 019 029 45 251 506
Control 5.0 32 8.0 111 170 020 019 57 367 759
Compost 5.1 3.6 7.0 176 130 050 015 78 250 782
arable pasture soil
Bef exp. 5.1 38 160 89 256 061 048 58 629 292
Control 5.7 38 120 116 350 050 015 83 500 414
Compost 5.9 4.1 14.0 195 320 070 0.8 9.1 4438 736

" befare experiment, control; no compost, compost; farmyard manure application(60g/pot).

2 Abs. coe.; absorption coefficient of P,0s,



Jung ; Forage Productivity Between Newly Reclaimed and Arable Hilly Soils

B e 7] 2l kst Zo(EAA,
1974, 1982: &, 1978; Weinberger, 1979, 1982;
& 5, 1984). 713 2ABRE 2A0)E ¥
AujRel g B3l AANA ERrct Fug
EoF e ZAE ez EQlch o]t
ol W Eoke] v)Estxrl 80%olH, °] F
Ca:Mg: K H7F60 : 15 : 5§ Axr} Ajs)
th= X 3(Toth, 1964)¢} w|wspd, 7]& F3|
= 9723} E 62.9%, Ca : Mg : K ¥]7} 44.1
105 : 83 o2 AR g o 23R
v S EEAS 2t 4 9ok ik
of AN B A71X3E} 25.1%, Ca :
Mg : K H]& 144 : 42 : 64 F22 7177
FEA &g vlsiA w9 B30 E3] Cadt
Mg vl&o] AdAez o 3 54€ 23
t}. §71% 304 « 1.6%)> 717A% A7}
o k33 EAE R o) 2Xo]fd
£ Avlelg) ol ME Ex FEES] EY
WY FUlkR f7)EC) Y 2ag
3, 1982)8} F-3EE Al Aoz Q7=
Aed ekl ECREAES] Aol BEE
(1967) ZAEYZ ¥SE SF7HEF -5
k& 71F)el Wt AMA] — 713 2AE
b dmisly 2w o3 Aok pH, Ca%
Mg e % o BE, FaEA 3= $71
¥3x g GURle B o 5, K §Fe
BE o F JAFFAFE FIUE o F
3, ol eFeE EF o PHEF #F
< 2ok 2AEYS] FaB) TF V1A,
1984)°14 0.4ppm ©l3l7} & FE<l6 Al
ZAE 006 28| 7)173% E2AEFL 028
ppmo 2 o EoF T3] FALF 2A 9F
slgin). £3] AIZRAlClME o yol T3
Zx Aol 2 AsiAq 8oz Relth

7t o 73] 384 Y nEI} FUF AL
= z=7A0M pH7/R= AANZEA] EokE 48 —
50~5.1, 71A% FAEFE 51 — 57~59
FEoF ozt Folzloy HulAE f-57E A
ol ZAvlERtt. frlE THFEE AUIA B
Follal AFA 04%NAH A F I w2
08% +F& ¥3ov 71AF 2AEFAAE
W3S wolx] okglch FEUA T 7]

T4 qlalo] Andl 27 wetA 74 &

o
% 23 AgAET Frskgc 2ed B
& A AP 2RAAE 7 £F T3] T

wjFo] wslq Hu] AgTeld AT ¥
& g3e 23T o)k =] Ag HE &
% ane WinAel ARsE BAAL
4ol 71919 Rez A7,

2. 5X9|

B
N

[ A

B 35 F GEEAK1~9 55 1=
3, 9=vf$- E¥hE =AM orchardgrass H3*2
F7N1AEAAE B 49} 2ok AANZEA] EokelA
Hu) FALTF o AET 3 278K Aol
= 367(E «— 16752 2 AolE: B
o}k ol AUNACN Bz 2I|ASE F
el FHuje] A§EHI} achs AL 25
o, AAMNZEA] Eoko] r1E&EA | uls ui¢-
S f71E FFE 2o HAE Bt =2
A depd Zex AAsch wbel ddide

F71E FFo) AR ErY 2 o

A3} A 2ARSAAE =Y, F Al

A7l Z7NAFAAS AolE RojA <F
1=

2 b bl

22k

3. X9 & UET

bt

E seld meulsh fo] 324 9 E A
270 UG =AM, FHuTNA 7)AF



Jung ; Forage Productivity Between Newly Reclaimed and Arable Hilly Soils

Table 4. Vigour” at early growth of Dactylis glomerata L. in newly reclaimed and arable
pasture soils as affected by compost application(survey date: 3 weeks after

seeding)
New reclaimed soil Arable pasture soils
Treatments”
control compost control compost
3.67 1.67 2.00 2.00

Y Vigour degree: 1~9 grade. 1 = very good, 9 = véry poor.
» Control; no compost, compost; farmyard manure application(60g/pot).

Table 5. Total dry matter yields of Dactylis glomerata L. in the newly reclaimed and arable
pasture soils as affected by compost application
(g/pot, DM basis)

newly reclaimed soil arable pasture soil
Treatments”
yield relative yield(%o) yield relative yield(%)
Control 31.52 (100.0) 47.55 (100.0)  (150.9)°
Compost 36.91 (117.1) S1.15 (107.6) (138.6)°

Y Control; no compost, compost; farmyard manure abplication(60g/pot).
? Relative yield(%) = arable/newly reclaimed soil.
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Table 6. Mineral contents of Daclylis glomerata L.
soils as affected by compost application

in the newly reclaimed and arable pasture

(%, DM basis)

Newly reclaimed soil

Arable pasture soil

Treatments”

Ca Mg P K Ca Mg P K
Control(1~3 cuts)” 0.32 0.14 0.17 3.75 0.38 0.29 0.32 3.19
Compost(1~3 cuts) 0.31 0.18 0.22 3.84 0.33 0.24 0.37 4.16
Control(4~5 cuts) 0.43 0.13 0.21 3.04 0.51 0.31 0.37 2.38
Compost(4~5 cuts) 0.36 0.19 0.25 2.51 0.52 0.29 0.45 2.49

" Control; no compost, compost; farmyard manure application(60g/pot).

» Averaged over all cuts(1~3 cuts).
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