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Effects of Lime and Phosphate on Dry Matter and Mineral Content
in Mixed Sward in Cheju Volcanic Ash Soil

Seo Bong Ko? Yun Ki Baik* Chang Bum Yang* and Chang Cho Choung**

ABSTRACT: To determine the effects of lime and phosphate on dry matter yield and mineral content

in mixed sward in Cheju volcanic ash soil from October 1983 to the end of growing season in 1986.

The pH in soil was not affected by lime and phosphate applied, but exchangeable Ca, Mg and availahle

P were increased by liming and phosphate levels,

Average mean dry matter yield of lime plot was more increased 5% than that nondime plot, and dry

matter yield according to the phosphate (0, 20, 40, 60 kg;10a) applications were significantly increased
488.3 kg. 1,024 kg, 1,137.0 kg and 1,202.2 kg, respectively,

Botanical composition in non-phosphate plot was dominated by Red top but Ladino clover was almost

disappearanced. However, phosphate applied plot were dominated by Orchard grass and Ladino clover

50-60 % and 15-20%, respectively.

Mineral (P, K, Ca, Mg) content in herbage were not different between lime and non-lime plot. But

P, Ca and Mg were increased according to the phosphate levels,
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Table 1. Soil chemical characteristics before experiment
pH O.M Av. PO, T-N Ex. cation(me/100 ) CEC
(1:5) (%) (ppm) (%) K Ca Mg Na (me/1009)
5. 64 16 5 4.6 Q61 0 30 L 36 Q73 0 33 i6 9

NS 19834 108 4o Orchard grass,Tall fe-
scue, perennial rye grass, Red top, Ladino cl-

over& EiESI IER BT ol

Table 2. Design of experiment

L RN % WENE
AMEE- HEEACO 300k5/10a)8 FE= dla
SRR 4K (0, 20, 40, 60kg/102) 2 HE2Y

Main plot (lime)

Split plot (Phosphate)

1) Non-lime

2) Lime - 300kg/10a

1) Phosphate 0 kg/10a
2) ” 20 ”
3) 4 40 ”
4) ’” o0 ”

x| IRMOT WA ch

HEES AT 10a% N-8 K,0-TkgS EFs} @b
e £& KAST P08} HRIEF: BRARe %
TEKE Acle & RENE 2R XIES WA
et B ol 5ol el BEERT N-28 K.O-245 F
B aml e P.Osv §%F EEHE 383 10 A
2[@5 k¥ ot

. #£% % &%

1. AT L
{1 KA Sl k3 pHe| Wi+ ®|OK 5.74°0 H#)
KBS 5,972 BRRHAM T so|r} gy oo B8

RAHEN e AMKERC] ®WmYT5 pH7 ot &
obxlE RS v AKX - EAME 5930 3l R
M40, OMAEAN A= £& 6.05 6.09% +fephlct.
au KiKtlds —RICE AKX ABRE %
#oz mAsldx pHe M@ 33 &8l BR
rAl aRs 2 Mrh AT ohdiel TErEAL LY
Ao gobn s (MEP), & Hwel BES mic
Al kilktolq HHRAM SRS WA BifF
ol A 7kt RES 7 HE RO TY ShEY K&
o2 a5 4~27.5ppmL B LM Fg 110
ppmell YA olekEle RO B(FER'D), K MWET N
AME 4ppmez F3| L GRS ®oln e
AW +Be] B ARABSES 29 B4k
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Table 3. Soil analysis data after 3 years experiment
Av.
H OM -N Ex. cati / C
Lime  Phosphate  ° b P,0, T X-cation(me/l00§) EC
(1:53) (%) (%) K Ca Mg Na (me 1009
(ppm)
0 5. 73 17. 6 4.5 0. 50 0. 54 0. 63 0 35 0. 29 16. 8
20 3.70 17.1 8 4 0. 48 0. 34 217 0. 78 0. 33 18. 9
b 40 5 78 16. 0 2(0. 8 0 49 0. 31 27 1L 33 0 29 18. 4
60 5 76 15. 5 37.7 0. 50 0. 30 3 U6 L 89 U 30 19 4
Mean 5 74 16 6 17. 9 0. 49 0. 37 216 L 09 0. 30 18. 4
] 593 171 74 0. 43 0. 59 3 Y8 167 0. 30 2L 2
20 5. 80 16. 0 15. 9 0. 52 0. 38 357 2 52 0. 30 20,6
BUIY 40 6. 05 15.5 48 4 0 47 0. 38 4. 48 378 0. 29 220
60 6 0Y 17. 6 45, 2 0. 45 0. 39 5. 78 4. 27 0. 30 237
Mean 5 97 16. 6 29. 4 0. 47 0. 44 1. 45 3 06 0. 30 219
17. 9ppm<eldl s £ KEHEY 29.4ppmo? & Hlog #pndtsi=d %38 Ca, Mg Y- Aeggivc}
WS veld onf w3 R kel <L2 iR HH 265 28858 MWt drhd AL & Rl ¢t
WRY RS EmE LKA R 0, 20, 40, A5 W LG KK Ca, Mg 2ol afixitl #iys]

t0kg KAl 4 %% 4.5ppm, 8.4ppm,
37.7ppm % Sl dt WS el ¢iw| F KR
kool 105 2E T MRS eblcl e Mg F

20.8 ppm,

HE TR 100ppmel| s mia ) Kok g, K
UIB bot Al HIRE @ AL Bl 3E#k Fe ol tBRR2 A

FALA 2 (R G he] Slol o A Se &Y
P20 ETS &0 WO el g w
g OMolvh T-N 50 73 lod Sfgielli 2w Felah ox
$b gigtod BBES K. Ca, Me5e G

a

&

O U oh T N BIREREES 8 kR
18.4 (me100g)oll H& Frikisas 21.9%  fpp=slc

v TR A ARE Reoll mhol4 S Mpnet g & bE X
WOHKBIENS G4% Ca, Mgoe ®mBs How

ey ol

2. BYsR

& EHH GFR] 0aBEHiES vl mEML
N A 2 ~3FR HrRrel WE S el o) @
B HE e TERY =& ke Jdepdcl &

Table 4. Average DM yield by lime and phosphate application
. Dry matter tkg/ 10a )
P hat
Lime hospha te 1984 1985 1986 Mean
0 307. 6 577. 8 415 4 433 5
20 1, 096. 3 919 9 949. 6 988. 5
0 40 1, 2356 1, 088. 7 1,062 7 1, 129. 6
60 1, 332 8 1, 132 5 1, 150. 5 1, 205. 3
Mean 993 1 929, 7 894. 6 939. 1
0 461 5 623 6 544. 1 343 1
20 1, 177. 7 961 8 1,039 9 1, 059, 8
300 40 1, 257. 3 1, 0599 1,116 1 1, 144. 4
60 1,279 7 1,121 5 1,196 4 1, 199, 1
Mean 1, 044. 1 941 7 974. 1 986. 6
L.S.D Lime NS NS NS NS
Phosphate 169, 2 ** 96. 2 ** 96, 1 ** 99, 2 **
Limex phosphate NS NS NS NS

NS ; Not significant

*%; Significant at 1% levels
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Fig. 1. The relationship between DM yield and pho-
sphate fertilizer at cutting times (—®— 1st cut,
—_a— 2nd cut, —X- 3rd cut, —0— 4th cut,
—2— 5th cut, 1986).

g EHKES WAKE B9 1k kL GKE=
986.6 kg 2 5% MUEES o BEmel A
e glglon, gmR A KT KWREMART &
BRLE  488.3kgol Mool AR 20, 40, 60ky i RIECN 4
L &% 1,024.2kg, 1,137.0kg, 1,202.2k9% SREAKTE

fgell = 2 ZR7F g3l o R -2 Bt
R2E Jeplch olsie e FRVx HiM 20~
80kg/10a KXol 4] LO~L3%:9| WM RS #ikdH
o & A3 BT KRS volw 3lov Temple-
tom%® Hart? @%'W% Bl #MEES TA
@seetm ook B3 Ukt Eel A R
BRI HRE 57 FHGtD Qo s(EF). £O5
EEWE O 4 15 EEBIER A S 2 Kol #mxly wi
shglch Eab AR BB ol EE Y
W1 EAURER7E A et e B Ieh gl
ael Mg BAsisled F%, Wilkinson 0%
o BRE Jehdoh

3. WEmACE

B o5 VPAERdE Riase SHEA
mER 2 ajolglol RAKIE B0~NRE w- M
S pol Riij LEE 5% ki & LEL el
ool B3 mpamicld DRAES AHL AY A
gears VEpTh elu ARG ZE A el wrel S
R B 4 SRREL #k sl 3FKel B A
% - @Rl 4 18, 791ul ksl Kk - iRkl 4
23.6 %2 Tl Aol el A LRBES HAEE T
3| Mmso] Rangeley®7o gRIT —HHR %
o =3 @R =M s GHEES s
HES voln gt 53 \AKES @ 20, 40,
60kg KA 4 3FEX BRHEEE 8% 13.4% 29.7%

#

Table 5. Changes in the botanical composition (%) over the experimental period

Year Phosphate Non-Lime Lime
Grasses Legume Weeds Grasses Legume Weeds
0 86 6 - 13 4 87. 3 - 127
20 74. 8 2L 8 34 78. 6 20. 7 07
1984 40 726 19. 5 7.9 73 2 26. 5 03
60 77 4 20. 8 L8 70. 9 289 02
Mean 77. 9 15. 5 6. 6 77. 5 19. 0 35
0 96. 6 - 34 93 9 - b 1
20 86. 6 13 4 - 83 9 16. 1 -
1985 40 87. 0 130 - 76. 8 23 2
60 88. 0 12 0 - 80. 9 19. 1 -
Mean 88. 5 9 6 09 83 9 14. 6 LS
0 91. 5 - 85 89 3 - 10. 7
20 34. 4 13 4 0.6 7U.5 29.0 05
1986 40 70. 3 29 7 - 62 5 375 -
60 66. 8 3L 8 L4 723 27. 7 -
Mean 77. 3 18. 7 30 74. 4 23 6 2.0
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Table 6. Botanical composition (%) of the each species
Botanical composition (%)
Lime Phosphate Orchard Tall Perennial Ladino
Red top

grass fescue ryegrass clover

0 15. 9 20 03 80. 9 0.3

20 52 2 L6 9.6 17. 4 19. 2

0 40 57. 4 29 6 8 14. 6 18. 2

60 56. 5 25 8 6 1L 8 20. 6

Mean 45 5 22 6. 5 312 14. 6

0 3L 5 56 8.0 539 08

20 57. 0 4 5 9 8 1L 7 17.0

300 40 56. 8 6 6 86 6. 6 21 4
60 55. 8 6 9 12 8 39 20. 6

Mean 50. 3 59 9 8 19. 0 15.0

3L8% = viEfu Mo B 7L Tkl veldod &
KEES| 1B K eol| =RE BRHAGE 2 2R 0| 20~
0% mAS el 25Y REBRELS u
o ORHPERE )4 K AR Red-topo| 70~ 80 %7 =
- H&E A= dtm g+l (Table6) 54 &EKE
o4 red-top®] KA o wA vepdct o)zl &
B+ Mouat®®) Caradus? So| {E#MEY red-
topv B A£ES deldche RS -
Shoop%® o ol &iFm Mol s 4ul red-top
5 T AFE vehdoe #49 HRsEE g8y
3 9 e} 22y orchard grass<= 4% 8 K % Foll
L ARG o mEA Y 50~60%S zbA] gy
Y 10

[e]

o]

=

H|5le] tall fescue, perennial rye grass

~20%8 Wo HAS Jepdcf

BEA BERS ) P, K, Ca, Mg 5-° BRI 5% H)
o] HikEel ®AOKERM 2 2Rglel #% 0.23~
0.29%, 3.24~3.45%, 0.38%~0.39%, 0.32~0.39
%2 SRT BIo) AKX - mEMEol 4 Ca, Mg,
v BE 0.23%s 0.17%c1v] Kl HIK - BISAEE
AAv 0.26%2 0.28%% ch4d 22 58S ey
ot a2y BEAERNE ols &BRS Sol
ZRS vehla gl o 53] Pv @AM Fob!
5 BEXN & ol m=lo] %A 0, 20, 40,
60 kg Aol 44 £ % 0.14 %, 0.23%, 0.28%, 030 %%
vebdoh =3k Cav EARE) 4 0.25 %l ol &
BEo 4v KRR 2 £8%o| 0.41~045%3 e}
Wew Mg A2 vt HES vach o9
Ca, Mg 59 ®ER SRl BREF N B8 K Hcol

ul O
s O

£l O 129
- T

O

4. WER REASSE Y RIE A T HES Vel A WRAENC S
Table 7. Average mineral content and annual removed by lime and P applications
Li Phos- Content (%) Mineral removed (kg/10a)
MME phate P K Ca Mg 3 K Ca Mg
0 0 14 2 57 0. 23 0. 17 055 11 15 0. 95 0. 73
20 0 23 325 0 42 0. 32 212 32 18 394 3 02
0 40 029 3 67 0. 45 0. 40 304 50. 24 4. 84 4.24
60 0. 31 3 47 0. 43 0. 40 343 50. 29 5 21 4. 60
Mean 0. 24 3 24 0. 38 0. 32 228 35. 96 373 314
0 0. 14 3 16 0. 26 0. 28 0.70 14. 99 L 51 L 41
20 0. 23 3 58 0. 40 0 41 2 32 43 56 4. 00 3 96
300 40 0 27 357 0 45 0 43 2 88 4515 4, 99 4. 45
60 0 29 3 50 0. 46 0. 45 3 20 45 89 5 13 4. 79
Mean 0. 23 3 45 0. 39 0. 39 227 37. 39 390 365
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