Mt Ry

PR, FK&EH

MEXBE MHAP

I. #&

il

BAGEE BEKS KIUBZA BR 1,950 mol EEILS RO 2 FEE S 360 o
Mol Az FHL F4g kIUMEAR : Cinder cone) o] ghsl o] ok #WMEY  kUiEHHS
FE=Agol vl Eslof el hBMS T Bikel A mH=ldon] ol 94 dkd 1002
Foll MBLL7E zelzm 1007 ol Fillo]l &4 BBSHAHY® KILERH BHE KUK,
KB Fo) HeBel fkobe] £RE KUK MY LB HE2S AR stm Yo 4O
KUK Bl kK A3 FARAge 2w favrt LMo 24 2 el M Eol
Aol —iy Lzt Heste] B RS Mol ok BABBIVR MM MES 1 B,
A Fo) MR o Fol LBE RI7t ZEED #T0 S8 WA BRERI =
2b mptrol el 2l i MEEMEE O] #fF=lol JEEE ¥+ #W] Allophane o] Hggslni, ol
Allophane o 4| £ pHeo| wslel web Alo] maslol iEHELSE HHEGEELK)) oS
sgahe MBSO PG tio]l TEdt 21 2 Allophane o} 3 B tho] FKHEmc (aw
Z oMt HRYol 5507 EHAT, BoLBRARS Fo U BEtte] B
K 55 NH/K' %ol W, #sislr) & o #me %%, HeEsts ghe s
Ak kel Bz HKol wow, wEtd ol BEEsL Fx Bl Aol kst

© el ok S ed Gl SR KRB ketd LB aTng #wES B
# —RFEHol Hwot o S (sl 7, BR k3l L Bet G4 44 dolvlsl W E
of Fi#7l =5 Qloh ¥

T KRS St B mE @me RANS o BRM £t EtE Alel Rpsdel
£ FEE Al siEE Al sBat Al 9 Bgifold ERHE Alol it Al S A ##m
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# Al o2 slo] 429 FEfgRel AA w=@sich v wabd kUK b — s ol
Hat ARE %8 WAt pHO o] &3l stutstz Bmtt Alo 28  ®IvL
AL ol opg} iEHE Al T A9 kol Yo, UEmIEHE SREoE AN A
Higmegel S5 #mrh A gt
o gfztol MM kilifkt+ Allophane o} 323 $4-thol| KPSl BHAEKE ol &S
S ok olel 2 KRE 3| old 7] o ol —# Lol WSt fEH A&l PHeh(RD.

Table 1., The ratios of the crop yields in Cheju to the Korean mainland (%).

Paddy rice Naked barley Beer barley Soybean Sweet potato
1976 81.3 72.6 81.5 84.9 116.9
1977 78.2 103.2 108.5 85.0 129.3
1978 77.1 73.1 73.9 90.3 117.3
1979 77.7 64.3 77.9 80.6 100.5
1980 99.7 80.7 79.8 52.8 " 91.3
AreaCha)* 892 6,727 8,865 8,773 9,924

*Planted area in 1981.

FlolA B wpe} 7o) 14 fEho BMTHEME 4ERS 2B LIS o B4
of &3 fEHA P2 Futak 2R FHEHOD B KE, KK #B% KE F dF¥
o t¥¥ L ERC] Rt

BES) MERS 181,997 haol v ol F M#-S # 5 Bheol Lt #-2 #fFHO 2 %<l
1,000 haoll A:@3te] BifFel £ £ol ok BaEYE 2l velol A BE ol b sisol
+2 SHMO HEA, B $o2 so 7] o Fol £ mTRER K] B w3k of
Yl kAol #ER Eotd KEH5 @2 BEEET ot fEEE w)S ol Fa
oA 4 EHAAA T AL ol ok T wald wRiAY BRAME wel /el K
S x R0 mEtmE KMl smslol ARk el 1960 £/ FEEH T8l
ZA8 HAKBBEE ket 4 FEHA & @l wel BHrt dlH 7o 2k
Kkslol7kbm ook 8l 1960 MR K LAtk M HELEHES S HAS o Bl © —&
BiEol Mol sl o2 SMHA A ol 7ha o)

BME kIUREE B8 EE B0l oS AN 8 g AEsE 3] o T g8k
Rt HHE So] HE SHo R MASll koo, #3] EHM BRI Kk K8
2 MR E oS we go| BB #E ol KAslo $hoh W

FHOIAE BANE HH SR —BE Bkl gl Auiy, g 100m LTl fr
Botz Uz BEEMA7E Sl HRERSY LH#S BEMS 5 EF 100 ~ 300 m=
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< Kol fr#stw Uz L&m HIFERZ B, #6 CdUMEET MES LS bl
M +9, 2o/3 G 300m LlksE ol (@S & & L WAk LSS IR
W Lo 2 warstel MR, HuFIM =hE {Laay Kt #LE EKsLL, BEER
of =& MW Lol LR #tf SIS ERFo M HRo @3] oldF Ao 4y
A PAE e G B aTEEtke b &&= A S

I %58 2 5%

1975 dofl ETH #ME W& LBERAE SR & K29 2ol MMES M 5M
B, 1018 558, 128 Xge, 308 558%, 470 % % 648 #o2 SMslAAG@

Table 2. Classification of soils in Cheju Island

Order Suborder Great group Subgroup Family Series
(5> (10) (12) 30> YD) (64)

Entisols Psammeants Udipsamments 2 2 3
Orthents Udorthents 3 5 6

Aquents Psammaquents 1 1 1

Inceptisols  Andepts Eutrandepts 4 4 4
Dystrandepts 3 13 21

Ochrepts Eutrochrepts 5 8 11
Dystrochrepts 4 4 4

Aquepts Haplaquepts 1 2 2

Alfisols Udalfs Hapludalfs 3 3’ 7
Aqualfs Ochraqualfs 1 1 1

Ultisols Udul ts Hapludults 2 3 3
Histosols Saprists Medisaprists 1 1 1

Udisaments, Udorthents, Psammaquents = ®#t+ 24 &4 ## 1+, &£&t, gt
B t#o 2 WiEH H W4 fMmsiel Aok '® Eutrandepts, Dystrandepts, Eutro-
chrepts, Dystrochrepts = 4%4+ 2 FEutrandepts 7} #BZ#f, Dystrandepts 7} o] k
ik ol o] Eutrochrepts ¢} Dystrochrepts &= fgtt gtk o} g Lo 24 o] &
+EE) P LiS) 80 % 7l7iol ®ch % Hapludalfs, Ochraqualfs, Hapludults &5
#tE24 ol% Hapludalfs 9 Hapludults&= Bt t, Kt 2 HHELd qUGd +
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o2 A #ME L 16 % H=7 =k Y'Y Medisaprists - H®ELEA  AFHH
FEEH ¥ RUBS BEK Tl RENoR Ha% O

BAE Lol I BEN ST 2 2™ 13 Zol BEE107.02%), REEHBE
4(41.37%), Ba+(21.63%) 2 BEHEKL(13.92%°] 4@ LH#EHEoZ XY + Ak

X,

I Dark brown soil Black soil
@ Very dark brown soil L,

Brown forest soil

Fig.1. Soil map of Cheju Do.

B, AEaL P EBEeLE K& G5 @K EA, BN F AILE RS
o] s Tl SAEY EE SEHE FAH Y @#ERetE ulEme 5
EE Fhtel SAse —Hs BFe P REe 2 FHES YeixlE mmE AAY
Bt ghill - £ Hoo 5 3B G BEK Sl SaE LR BHAAHE F
MS s, WEagikbe I 700 m LLES] Zpkspol S Th Y ol T BEgRE L Ret
2 Bk te REN KlKES] S 2 o BRE L KUK LR RS
HotAl Az Ao ®

WME LEES] WA Bl £33 g

BHRet BERet, Bt 2 Bkt Ko BEEs EL/ Sokal 3
o, Bt W Bagh bl BEEE &35 Bk 28 2004 Eg vke} o]l A
W2 BEE Aol & MMMG 7 dvedl, L@ Kid Al o Tl BEE}
0.48/cA7t=] W A 7bsn gleh ol WAl 3] 2o BEE T Kk REHR! K 2A
Soil Texanomy ol 4 kUK +5 & Fishs #Hdel sln At ™
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Table 3. Physical properties of Cheju soils ( Shin, J.S. 1978)

B.D P.D Porosity Water retention @)
(§/ed) (4 ch) %) 1,/3bar  15bar

Dark brown soil 1.02 2.73 62.6 33.3 19.2
Very dark brown soil 0.85 2.59 67.2 67.3 29.4
Black soil 0.54 2.15 74.9 77.0 36.7
Brown forest soil 0.76 2.15 64.6 73.7 30.6

1.6 } °

1.2+
~ .
R o
N ..
w0
./ .
r .
2 -
[} . .
© » .
v 0.8 . .
_=‘ L]
2]

0.4 |

0 2 4 6 8 10 12

Organic carbon (%)
Fig.2. Relationship between bulk density and organic carbon (Shin, J.S. 1978)
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Bt ¥ BEafktc BREE7T &) R7) W Foll HBEZFo] W AN =Mt @M
Aol 20~30 %ol R@sket &% wel EHME KA FEMT Aol L FHAES
ARl oo AV RIFT E#iol lovh tifie] #Estct: RsEALo] Q) o} 13,39

HYyKS(ESEKES ZAFRESY ) RFHL BReL, aRBet, Bed 9 B
EaHEK Lo o2 Folxlx oledl #3] Bt P Bagshtol A Eo}

olg} ol FHArEd @EMCl FL Bl ANl T AL —# Liiol A ol 4
A kUKo Fgol of UH®

A#tpell o] pH(H,0) &= K4 o4 H vjo} ol —fimye & Yo, e -, @i
#wee b, Bt d WEFKE] BHeZ Joixln ed Kdled pHNaF) &= R#z =

obx 3 9l e} 90

Table 4. pH of Cheju soils (Shin, J.S. 1978)

pH
(H,0) (KCI) (NaF)
Dark brown soil 5.5 4.6 9.1
Very dark brown soil 5.1 4.5 11.5
Black soil 5.0 4.8 11.9
Brown forest soil 4.9 4.7 12.0

NaF ¥# o2 pHE ZAsld F o] o] Bol 25l 4 HEM S 714 @ty @&
of kel 9l OH o] 2% ##AIA pHE Falch #3 KUxtolHdE Kty
KR fFaste Al, Fe, Si %9 {t&4ol Allophane #ifio) %50 & BEslol &
Sab ofdet H@o 2 HKE Al HOWE MRS de Al Fe % £E2 kM
Lol BREZ frEsta 7] o Foll ™ —i ALl Hotel pH(NaF) 7} ojebs| c)
ubeba] pH(NaF)7F 9.4 DA kols] kUK + 2 4 5l o} 5% prfm fol 4] = pH(NaF )
7t 9.1 ol st Bfatol M 11.9, 2ol Bfagsktol 4l = 12,000 &5ty

Table 5. Chemical properties of Cheju soils ( Shin, J.S. 1978)

OM Exch. cations CEC B.S SiO,/ P04

(me 100¢) (me Al,O, sorp.

O] 100> Cwo (mg/

Ca Mg K Na 1004

Dark brown soil 5.48 5.7 3.9 0.6 0.2 24.9 41.7 2.32 1036
Very dark brown soil 6.05 0.2 0.1 0.1 0.2 35.6 1.7 1.77 2048
Black soil [3.03 0.5 0.4 0.2 0.4 63.0 2.4 1.48 2300
Brown forest soil 12.0 0.3 0.3 6.2 0.3 59.6 1.9 1.44 2508
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E5olA M vheh ol MMk, BERE L, NEt Y BEsk ) Mo 2 Ary,
Brol SEMAE L WABMERLE Fobdl 2 oo MILmMES} BRILE Yobl gleh

B KIUREE 858 ABMS KRS AN Gl B3 Ea sebd Kol
Biesu s of ¢ %o 80 B b % WEm Ll AL Bol LEmagel 60me 1008
olub 5o Kaolinite & £#iL@M e st ol $olrhel —@1He) 10me /1009 of 13}
of dure) fpeh

Brol S BUAHS O B IOl o R oofub: b Muk ool Btk WA
Aol FRORH ) whebdl MEMMEL ol Mt b5 BRASILE 5 %elE o) 2 %
shan QLER™ el vk kg kSl Biol it gaaol pHEl sfbel wheb R ] afe) oW
PH 7, NH,OAc 2 238 Mol QMRS FHF WHY ok 53, MEMMES DA #5
ek o0 meba £59 BRMRAERS BK @ 9 52 dolu 2P s EFetn @
ERREE o) 2ok BERMEEE ERe L BRBEL Bet Y BeRKE K
©2 FobAla ol H3) Bfut P BEAK L BRIEHS KM KB5S B
of Wk, WEsl7) WLl gmel HBE oA Mt acke AT % F Ak K
Witel A ol £2 BGE Al 3 Feol Amittol ®islm2 ™% fugh OH"
B7b De4% Be @0l sl WEH T stobd BMRKERSH pH(NaF) ol @&
@el MMM ook

BELE BEOL BHECE Ret Y BOAKL MoR Rolisd &3 B
+ % WEsk ol el Yok JRME BEMM HLSMmol Allophane of KUIK 4 8%
2NE WM 3ol BRI o o) O Allophane Fie]l BFE I
sobal 1 wteba] Allophane of 4 Al o] graslo} iStE{Lsl e thEol sal 2l cf, 5

Il. #b#fl (LR Rt ML

2y 34 HE whek o] mriAol A W2 et E pHrE welxlzm Q)
oo, #tol tdted B+ pH7F £ Aol H "ol ksl ®EY 2R pH F4
] 5.4 o ttste] hilifdtbriol vt Widmwriel pHE vssta wRMBALS 453 o
=3 wEmGe pHE fevhel Pk '76~'79d £ pH7E 5,98k @ A%
B|ED o HRAANE Fo ot il v lE L et

FHiL MY Allophane off ggehdte] Al iEto] iehs] A=, sl Al 3 Com-
plex & Btz v #®e H@EHol ztc Mk PP o Fol BEFEN7E 2o s ke
ol vt el 5 pH7E g Zolebn A=l olegt BlRE Bol 2Bk
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ol % o0l Kokl @ikl 8%y s ton soil
. .. )pH
T LGS} B Bl kot BIEE 6.0} o iub—sqll {140 o
6—--a LOP SOIL ©
gol A Aoy W Fol o&  RiESH PR, sub—soil)Bs. % o
SO o): 4o pH Eivl ¥ £
o HES Hol: AdE —Fch z#  5-5r . 12 =
U o Sl A= 2 B ) - {10 i
el wAK Y WES WH, BRER | | _ &
22 3 mEsIES e @A EHS % ) Cgars;:l Mid-Mt. Mt.
B Kifjol tk3ste]l pH7F Foldl Aolztn Altitude
A zbE) o} Fig.3. Variations in the pH and the base
o saturation of soils with altitude.
pH7l Wt ol A W o2 Se}
ATE stobal Kol MEMAE A4 I Q °—o top so'!l) organic matter
o2 LalztsE ol = fH o] o}, s: 30 F e—e sub—soTt 170 X
‘i el pHot 2EFBRG ol £ L ’ et 0P ol CEC 160 3
+, B+ £4% 6.0, 6.2l sl BT 5 leo 3
St EAMAMEE 40% UTFR ¢ @ 5 1oL —o >
o — - ] o
o Il AL 20% AA, LRI 5 oIl 40 E
£ 10% AAZ B Reh ol HA "

: C ‘z 1 M'dl—Mt. Nit.
Kilik+ol 4 pH7F 6.30] 1 slEd % '

B B MESL 15 %ol Ebetcts 3 Ka-
nno o #ik P 9} 72 Bifo R GoR
gl of & Jili gt el srtEol o

Altitude
Fig.4. Variations in the organic matter

content and CEC of soils with

altitude.

28 4ol A B ubsh o] HeRti el A U502 Sub7tsE AW Aol ol
A gEelul, ol & 4P & FHiEl 2% P ol el s Eoh MM L
Mol 4 41EY adio) =2 -2 4ig4ol Allophane # Complex & #iKsto] 5ol %
g EHirES vhxl o], BN Lo HEdhol fES B0 Al ol kal thawel WA
o] =l mesge) WiEo. R o ifdpol o & WiEsle] o —uEggell A vt A 2| El o]
RS 7] o o] e UHIBIRID et ggiol gifdo) RS- Monsoon #) RAEMEAT K,
% IES] [4FSH Allophane 7T i ol 4 7o) RUF3E #Am4Cl #pgt Hko2 %

#H S E 7] o Fol eh Y i — Mo E BHEFENR L Saldl REm o BHEfel A
= Al EA< Bnst BiEe] dEfrol ot ol 5 #ErE s 7] o Foll 2 GEe] ¥
Rog A7)
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< wab opejn® sl REES WA S MIMEE ofrlA 7 p &P

2 59 o]l feivtel dHiel @Vt Ex AF REY #t Y Bt Al
B EHol FEFE BEEMIE Aok vk BME KUK LAAE KHE BHEEMI AR
© B Holw vk ® BEVE w3 BRI REFF Fevel HEm LMAdE
el Al ol et A slol HEH Y E Adake] |k o] o,
M KUK bl A= A8 C/Nasol ol @R Blgol 4 Yolubr] of Fol =
REMZE A AT ol g Hyol B HEUYFE H5RMEe] HEgol £Hs] o
A BoEmel el kel fragEl s igEol Ay o £ Holeta sEslch
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80 } .o . 8
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Fig.5. Correlation between relative yields and organic matter contents in light-
textured soils of south region and volcanic ash soil (Park, N.J.et al_1973)

PG HEOl Y3 ol G Ao Ktk = Tol ATEwel WA BRI EEshA et
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FIGE KUK ol SEIES HHIsh Lol At EES M A NHJ, Cat* K %9
WE S Eol BELKRE Uattd 5 BS S T Mo ol @& fol ol
Bob1o]l M3l MEtEbol el A MEIEol el R EMAEO U BEE Tol At Alov
Fe o} Complex & i slo] MfE sl BEENS HPAINE HEI epdop @R ew

Bol LEMARET wemHAA WA Se4E Eolxn ol: HikY 28
o whn fHEH —HIoh FE U L] Bol LEHKARL 60me,  100g ol &t
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Bol Z2sma ol Mot AL Allophane 3} ### @#io]l sMdste A2 ERML
Al 7b o], ® ke dupole 2] 7h kK EolHAME L SME7E o % #EBE L#(Latosols)
A= HEY SEol MAPAE Wit Sae) wmsty| = ol Bele@maHdAls LRI}
ek o ®

PE KUK Lol A e el Aol FE il 2ol Sold el ulel BollBmAR
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Fig.6. The relationship between the oraganic matter and the available phosphorus

in three types of soils.
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Mol BRZS17] A9 EABSES BHLEE] AY Y gl oA Acdtet @R s
A gleh BRI o} & Allophane o W) ol ¢ Fobd it shrbolol 9] uHTou %
g kol A% Btk Colloid 7} =]o] #ifss} 7H0 R0l &9 %o 2 WS Mul  ofe}
Allophane o 2 YB| jfsl %ol i5% Al b fA) #ifgo] # 4 st wmtsm o £l
E}’lumzovsn

Hosm SR 8% /e 345 LMz 29 23 63 3o

Allophane &=t E#HIQ] AbdaAl 7L 2l 4™ s Aol = {19 Ak
Al(r =—0.402**) P 7} ok f7#% SHol 5% LT Wil A= # %Al 20ppm
ol 41 300ppm7ta] vk H4EdE S5 Holx e, {1l Aol 5% LAkl Hb R
oA = 4igh#ime] 25 40ppm LIFZ of§ wo Fo] gmo] Ees S & 4 o
Aol A= £ afol BAlel fi#m &l Sppm LITE &3] ok, HiwkE
Tl A = M IERE NE SEoR KHSH o o £ 80 Tricth {i ok
& 2@l A vervda 9

Bt Ca, Mg ¥ K 582 KR HaA U AR Fepzdas dolxlr], Kkt
Ao Aol HAYTh %rh(k6). EB#M Ca, Mg % Ko 2| 5l 5.0me /1004,
1.9me, 71004, 0.48me /1009 ol f3led Gkol I#kay ot Bio] @z ol - %
7] o Foll &2 ke v}

Table 6. Contents of exchangeable cations (me, 1004)

CEC Ca Mg K Na

Coastal top soil 38.0 11.59 2.55 0.94 0.46
area sub-soil 35.8 8.57 2.45 0.77 0.58
Mid- Mt, top soil 43.6 7.29 1.73 0.86 0.37
sub-soil 40.1 4.10 0.85 0.76 0.38
Mt. top soil 62.5 5.50 1.24 0.58 0.39
sub-soil 57.1 2.37 0.37 0.24 0.45

Rl ol v Uk Tl Hshed Wit ol Bt Bol Aol A w2
< WERATLATE BEFERL LA 0] o Foletn Asit Cazt Mg &#o] B
BRAE7 8o 2 fidlslo] gtoo, =3 MALE fiaslx A+ A7 L+ & 8ol

3% Al A eld] 2R FHE P} HESte] BBt Cacl Mghich & 52 Ao
2 Hol B2 AK WHol o] F1ZA &S & # Ao Bt K a&82 ol Aol 2
B FHE® o gL, ol #ME kUKLol Allophane #tol & Vermiculite 7} %

.
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Boz fFfESH VP Folct wat Kis Go] & MMM MiE3 #iBe) mAx ol
sdedsEl o, SHgo g AT MERMIT Exis A7) o Folebz A Zsl )

Bt Na 82 ol & 287 glon ol Aol X LHoh Btad Lo
A2 Hob el 44 deldobe AL &+ Ax, w3 —# Hirthel & BRE = &
Yo o] g2 @e Ca, Mg, K %o| Hifislo] 32 <& 4 alth

Rl A Ca, Mg, K ¥ Nao] Ax|st:= H&ES 2y XT3 3o}

Table 7. Proportions(%) of exchangeable bases.

Ca Mg K Na

Coastal top soil 74.6 16.4 6.0 3.0
area sub-soil 69.3 19.8 6.2 4.7
Mid-Mt. top soil 71.1 16.9 8.4 3.6
sub-soil 67.3 14.0 12.5 6.2

Mt. top soil 71.3 16.1 7.5 5.1
sub-soil 69.1 10.8 7.0 13.1

Black™ of fk3lwl Bk B oA 26 Bol o] st BHEL M5
Mt bl Al BE 90 % Llbol®, K &#is 2~ 4% F#sls Nagiths #xe
FEFS A G 3 2~ 3 %ol NSk, g MW 4% Na it ol Sof
2o ompeba] Bt @R el A 1§ Bol o] Ax|stE Higio] mobachy sk}

FH Lol B et E Yol T BFSal Na &6ith7) 3.0 ~13.1 % & vj &
& Ao Yol R oS Wy ASES & F vk zEld mH A Ut
o2 FepZerd pHrb stobxn} s B matold 18] Blo] o] A= shs ko] &
obx = A& Mot WEM HfEshol Ca, Mg %o] %& KHEIUATS REYT F 9o
whebA M Wl 1 pHuE 52 242 WA o Sl k3 o] gy Mok Ca,
Mg %8 %8 RAHY s 28 < + o

Lo

V. BHEEMRe =& HlE 8o (L2 f4 Bk

BAE KIWREE @8 %E BEEA71 il dieks] A Hosmol S s 7|
7] = Foll 1R Buol 2loiA BMEIERS BRI FobE slo] BRSA P LA
Caz Mg afol $2 MEMIES B 202 mHso Yot #3) Humd BES
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Fig.7. Annual consumption of chemical fertilizers per unit area of cultivated land.
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Fig.8. Yearly patterns of the ratios of P,0O; and K,O to N in chemical fertilizers
applied.
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Fig.9. Yearly patterns of the ratios of P,O; to N in chemical fertilizers applied.
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Fig.10. Yearly patterns of the ratios of K,O to N in chemical fertilizers applied
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Fig.18. The relationship between pH(KCl) and log(exchangeable Al) in

Cheju citrus orchard soils.
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Fig.21. The relationship between the organic matter and the extractable Al in

Cheju citrus orchard soils.
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Fig.22. The relationship between pH(NaF) and the extractable Al in

Cheju citrus orchard soils.

Al 5} pH(NaF) Atolol @ars {r@sh Abtsbal7b oliz Aol ehst 7rsleh 2eivh itk

Al 5} pH(NaF) #bol o] Abxbsds] 7b 4 kol A} wbe A& Huio sl fHH A 7F 2
cha A dglch g gaeet skl Anrbsl AL itk Al itfe R A% K
€% eri=dl Kshod NaF #ggo 2t 4t milisl7] of ol 7 s miilel =& tim <
ZolEo R ARl HLiAE = o)k W 4!{!4. ol t13h MRS HiMEESl  HHEFENRVE
LSS Hase an % pHoL A
Al pobAm, Wit Al R AN Al gk
of @AstA obal&= A#e Fel pH(Na

[] top soil
10.5 Bl sub-soil

F) ®d fme] dA8kx ¢ A (ad 2
23) 5 —gc3het, g0
Allophane ol et w}x Al o wojalz "
9 ool e & e, o s ( [I
o AAe MANYE A Hze A7 Upland 015
o] Jisl= A3} ol AKY HM K No. of years under cultivation

Holl k) Btk Aloly EHHE Al & Fig.23. pH(NaF) of citrus orchard soils.

— 95 —



24 SWTFREEHR

go| —mmeZ BMoHTHAT FEE AldA FE Al L AX BHE Al2ER
A EMALE ) W So] Bt 2 Eg Al S8 #H4h A Yeb P e M
M KWK £ ariel e ofaicix el ok el MM el BEERIL 2dd
4% gat Al 9 iEtE Al &gl Al B A ol AL EE MMERES
Bo 2 MM MREA, WmRENe] 28 BHS #ime] AREE B RAA Btk T
dl A kRS FOHE L) RR%ES dRste & st 9l

wpeb A EAGE KUK Lol S-S mEste] Bt Al R Wk Al HAsEE AT B
o} Aol BEMo s HERSTh kUKL &R AN oS ARMSE EBEY
F A& Aolrh

B KUKt EKAS EANS of T34 Hejst misdoke &Y dled,
HEARAS Mo zM Al EkS A7 s Aol B fats #XA7E AR7
BiTE ol o & Flolrh,

B kUKt oAt B&ol oi$ Fovtole EEZ EOMMOIDE RS
Folvh —i BEm e ) & BRI A AE uk obdet 298y HMH BRol
ES5E mEEMIL AAE @RS Holvl, Ay KA PRI AASA Yepdoh o
A SO 2 RHY EoME HEM SME REAA (EREsEl QoM EE BS #
o) =l 5% ah drkel o RHE AP HRCE M4sHT MES MRT 5 Ae
#rgest giTE o Aok ¥ Aol

V. & A

FME KUK EE e HME K1 Allohane & L8 LEME St 2lewl,
o] Allophane o 4] Al o] sl o] iEtkfbs & rEE(E L)l o) 5 d&slol, #ME
o] KRgh AL +2 Allophane 9| 483 B tttol HKR=E o2 ddA AUt 5 #57
wrEe] fgpol SEOT KNS ol whe} @t W] dor M KAl LB 8
ol 414l odoldeh ol LEMmA RS Foqb LEe) @ARK ol Bt ®iEtkl £%
sto] w7} B, EEES V) Aok =3 @S BE. EEAd = el ddsl AN 4
Bmrel BZ 7] Hohe ME Sol v AoE dHH At

olel gt MM KK Lo RS st AK EE #MS RANE A Bt £ &
M Alol gA=Tts FME Alo) it Al S A Bt Al o2 slo] A2E 48
Foll A B ch webd —4 FetE ol Hslel pH ##hol W3] @&ty @k o
Al o) 2R Srt A wak obde} Aommee] S/ /v 24 @ F LEAR

- 96 —



et Ro) HHE 25

o] vf§- ol g Ho' oz Qr}

PHGE (LR S] E D gk S KUK Lo —#EA9 MIESS 2 Ao 2
BHEERZE 2l Wy HMdA S #iz 2 BHEY 1Tl oot oMo HEY A
o) Hsla glon], Efrt BIX 480 #MmE @XMAMES Fokde wa pHE
2R FHEAY O oo, %% 58 I wmsz

ol el gt M-S HKA BMEF Ko tkal HBH 2 AL HBEAA g dASGA
Ebrian doh #EME HERGEECl s R MEIERE BE £80 2 RN S o Fol A
e BETEErt TS LS S Sfel Bmnslx g Hut ol #Emt
Ca, Mg ¥ K &gol #mslx el kg pHoE Folbx|s ok ubwdol @
Al 2 Gt Al 82 AASH sdsla gl

PHGE KUK LS B8-S BE, BIEshE fEol digs] A4 MRS 2Ro2
Heldx Apsm & Mt 22 ke 3o Ak, 2ol BEEES " A
Tl = H55%EE S8 A9 ko2 #mslel ok weld EME kUKt
of BMIEEE FF SRCE HHSE Ll AR MM A FHEM 288 2
A Z ®MmAA £ g Aol o of FAHR R2r FALK BREZMEE Yoz
FRs| o 2 of ¥ Feaet Ao}

@i BRel A dolve A =3 #iE kKLY MEE A o o
sl HEE LA = Bt Ca,Mg 2 K 480 €% 20me 71004, 3.5me /1004, 1.8
me /1004 ol g3t Aok @ BKol A deldrix sttt ol LEHA RO A7)
w Foll of 5~ whe g9 Bt @RI LBdol RA= Al FIAE 4 g Aol

BHGE KUK Bl AKE £8o 3 fiMste et pH #7719 v Ao & ¥
Aeul 5, HHEES BHEEfRsE LaldF5 pH7E Bol Fokxlz Aok Aa7tAl ¥
Kkt MEEES st TR Ao Bmtt Al S8 K¥dtd 1~3me/
10099 AxE WmASIY pH #(LE 2 7 ol dad, @l AR a8%F KAE¥o®
sto] ARAERS BHiHsly 20 A9she AKRE AR AF7A &l AR pH
#{ts} 2 ol

PHGE KUK LS kol o) 37 dfFoll ARV #MS FEo R AN &
it Al 3} e Al S8l A HisA gedy dey doy HisREe SEERT
SN2 ik B Al 2 EH Al 8ol AASA wbs U olv 2B
BIEHE Bl 7Y £8oF WA KRN, BBIEMNS S8 HAL B8 4%
b5 #AAZ 2l olvel Al FEiEE RAPAA Httkol SulA kdislc B L
FRES RstE &8 stz ok webd MAE kUKLl #ses @EEste BEm
Al 9 &t Al agc] s AL B Afmelr B R AR kit



26 ERMFREHKE

of it WIS O % ARIO R EHE £ Ae Aeld

ool BN KWK LS st istel HAS Mo RA Al JEtS A
e Rl WS (s HAAT & QA HRZ BFsolAor s, ZioE K
dOMESHIE M) SRS REAA R delA EE &5 ekl Hlug e
= #R wd) Sirslol ol & Aolwh,

1 =

1975 \doll 52T E #E HE LEAA KSRl &Sk B LS S5 H, 1048 4
B, 1270 k2, 30 ca5Bt, /i B 2 64 #Ho 2 SEE, ol L et
(17.01 %), @hsde +(41.4%), B+ (21.6%), 2 #wasmk £ (13.9%) 4@ L1
o R Khl=ic, @t Bet ¥ Begts &Y KUKl v BEEats K
WK By RetE S ek s L

BN KR b2 JEdhE HEMEEE K5 1382 Allophane & LM EEEME shx Adedl,
i pHo s#(tel whe}l Allophane ofl 4] Al o] pgslo] iErk{bsl & ol v) & 43l
ol 2] 5} Allophane o] &3t % btkoll JLd=lol WME LS TREKEYL v 5 #5
wprEe]l 4ol Hugo & tiEiEan, ol web BREE VL W] stov] el kel bBE 8
o] 1Al Uolrdrh Bhol LMy Fot bS] WRWE Nol #HSt EAKrkel #%
Sho] BHILTF Wt RSIZ) 4ok =3 gmES R4S, BIEA 7l BB el digksl A 44
shimgel BrZsl 7] 41 mlE Fol dl=dl, oled gk WM KIUXK o] K-S vHY- ol e
Ao o Yok

Kol BN BB BisR AE B ol diddel AA fgsiseel BrzsEl7) Q7] W Fell fF
¥y Bikzol olol A BEMEHEFLS) A Uivh Erki= o] MR SdlA e edd Caxt Mg &
ol & IRV BT Pge 2 RAEll A ot whebA gl Ao IEM R 8
M2 MAsh w53 W mbcE mREe] 2l F80 ke liel 4 o Bg #ab oby
eb ZeRAE Rt B Mt MHIERY R AR #AMEel A o Eed, ol eidh -2
Hifg ol o2& MM kel 4 o & & A st

1960 10 #1458 gMEe] Bl il e 2 Gmshdl @ kslolsbs e &
e B BRMAN SaEe] ok whebA UMy 2 il sy HEe Xk
W t-ol —epyel HIEEES 2 ot BEENRZE Qe #iivmy +#UYTS pH, &
HenmeE, Hodm, B#HfE Ca, Mg ¥ K g#cl o, {i#% Gk R Bol2B8H8%E

B-& Hobal & #iel o,



it 3Ro| Kt 27

ol gk MM WISl BEFkol kel A= AE HMEE LENA oS dAst}
RS BHEETE Qa9 L] Apae & S0 obvel Efe Ca, Mg % K
Gigol Wmslae 9lon], Bol LEMAN RS HEE MrEEMR o2 w7}l 7o glidl
ohod PHfE BE 4ol MINSLE EIKMAEZL ol als, webd pHE ol Ala gl
o
G s mHOl K G M A9 Sls Ao oeld gk Al W & Al
#-2 Aol BHEENR7 Ll EsE JASH sz Aok Bt AL G @

2 pH #indl IRV i Al &8 4= 2 fimiPse] %8 R JLiRy

whebal frRMERE abkol MiEl R ol Ay it Alol 41 oo 2 pH(NaF)

SHER A7 S Al 7h Qo kol Absol o,

o £ orr



28 ERBRIHRE

o

13.

14 .

15 .

16

17 .

18 .

51 A 3 K

g, Ao, AlRsh 1973, BEAHE KUORES) HibEpol BT AR, mAFE.

15:15-28.

L GPUE 1974, SN RO HEO) MR 2 RECl B HR, &Rt 1703):

1:16.

A ROKEMEIR). 1960-1982. MAKEEH E 8.
R R, 1976, PO K5 L.
KM E, FAEE. BIBE. AN KHS. 1973, kel NPK gEmiol olAlE EE LMRT

10 o dholl whobe] Gkt MPH G @K, p.41-50.

AN, WIS, SeREER. 1975, BNONGE HERGIE 1S Btk EAL @Rk, 8():

133-153.

CSREH. 1982, #NDH Q) (LB %t AAE ARGEELBOHE, A KB

. ARBETAE& . 1979, B EH. 592-598.

. RBEE, S&PSE. 1975, KUK O] Fetkol stel @EEZE. 8(3):113-120.
CBILA, AokER, ARk, WBEE. 1978 BN SABIHHS B LB s &K

. BATE. 19CHE fFiR - olH) : 1-18.

OIS, MUREL sEAR. 1974 Btk Al Gl oE HKATER e A3 HA.

W EAREE. 7(3):185-191.

CBIU(AE. 1975, M obHE peeEo] WHR®e Langmuir AR ERIS HEHR. Bt

fEak. 8(1):1-17.

BIS, MINS:, FREB. 1975. ¥ M HEEO) MEREE Bt SR, WML,
8(3):121-132.

A, PRIEE, &, 1978, KUK Bl Ao s A& RIEx 3 ERA
of 4. &-AEE. 11(1):25-30.

A, AR, 1975, FOUNE ARl oA b RYEE. @k, 8(3):
161-170.

BN, 1969-1983. N #KEHER.

WA, olEd. 1972, AFE A4 Bedel Hd 44 % HHHH zAAT
B AR a7 ). 14:27-38.
g%, 1973 olvel KAL) pHel 3 1%, @M. 6(3):153-158.

— 100 —



19

20.

21.

23.

24.

25.

26.

28.

29.

30.

31.

32.

33.

kgl W 29

- BEFH, FhBK. 1975, vl GREKT BERR, @HIEE %, 5-13.

Aomine, S. and N. Yoshinaga. 1955. Clay minerals of some well-drained volcanic
ash soils in Japan, Soil Sci. 79:349-358.

Appelt, H.,, N.T.Coleman, and P.F. Pratt. 1975. Interactions between organic
compounds, minerals, and ions in volcanic-ash-derived soils:I11. Effects of organic

compounds on the adsorption of phosphats. Soil Sci. Soc. Amer. Proc. 39:628-630.

. Black, C.A. 1967. Soil-plant relationships. 2nd ed., John Wiley and Sons. New

York. pp.209-210.

Cabrera, F. and O. Talibudeen. 1977. Effect of soil pH and organic matter on
labile aluminum in soils under permanent grass. J. Soil Sci. 28:259-270.
Calhoun, F.G., V.W. Carlisle, and C. Luna Z. 1972. Properties and genesis of
selected Columbian Andosols. Soil Sci. Soc. Amer. Proc. 36:480-485.

Fieldes, M., and K.W. Perrott'. 1966. The nature of allophane in soils. III : Rapid
field and laboratory test for allophane. N.Z.J. Sci. 9:623-629.

Griffith, S.M. and M. Schnitzer. 1975. The isolation and characterization of
stable metal-organic complexes from tropical volcanic soils. Soil Sci. 120:126-

131.

- Hoyt, P.B. and R.C. Turner. 1975. Effects of organic materials added to very

acid soils on pH, aluminum, exchangeable NH,, and crop yields. Soil Sci. 119:
227-237.

Igue,K. and R. Fuentes. 1972. Characterization of alumimum in volcanic ash soils.
Soil. Sci. Soc. Amer. Proc. 36:292-296.

Martini, J.A. and J.A. Palencia. 1975. Soils derived from volcanic ash in central
America:1l. Andepts. Soil Sci.120:278-287.

Martini, J.A. and L.R. Jaramillo, 1975. Soils derived from volcanic ash in
Central America: 2. Soil more developed than Andepts, Soil Sci. 120:376-384.
Ministry of Agriculture and Forestry, Japanese Government 1964. Vocanic ash soils
in Japan.

Mizota, C. 1977. Phosphate fixation by ando soils different in their clay mineral
composition. Soil Sci. Plant Nutr. 23(3) 311-318.

Perrott, K.W., B.F.L. Smith, and B.D. Mitchell. 1976 Effect of pH on the
reaction of sodium fluoride with hydrous oxides of silicon, aluminum, and iron,

and with poorly ordered alluminosilicates. J. Soil Sci. 27:348-356.

— 101 —



30 BMERRIE

35.

36.
37.

38.

39.

40.

Shin, J.S. 1978. Composition and genesis of volcanic ash soils derived from
basaltic materials in Jeju Island(Korea ). Ph.D. Thesis. State Univ. of Ghent,
Belgium. )

Tan, K.H. 1965. The Andosols in Indonesia. Soil Sci. 99:375-378.

Thomas, G.W. 1975. The relationship between organic matter content and
exchangeable aluminum in acid soils. Proc. Soil. Sci. Soc. Am. 39:591.

Wada, K. and S. Aomine, 1983. Soil development in volconic materials during the
quaternary, Soil Sci. 116:170-177.

Wada, K. and T. Higashi. 1976. The categories of aluminum and iron-humus
complexes in Ando soils determined by selective dissolution. J. Soil Seci. 2T:
357-368.

Yuan, T.L. and J.G.A. Fiskell, 1959. Alumimum studies: IIl. The extraction
alumimum from some Florida soils. Soil Sci. Soc, Amer. Proc. 22:202-205.

— 102 —



ikt o) it 3y

Characteristics of Soils in Cheju Island

Sun-ho YOO & Kwn-cheol SONG
Seoul National University

Abstract

Cheju Do is a volcanic Island. The valcanic eruptions began in the tertiary
and the last eruptions were in 1002 and 1007 A.D. Volcanic ash is wide spread
as soil parent material throughout the Island. Soils in the Island thus reveal
typical characteristics of volcanic ash soil.

The soils in Cheju Island are classified into 5 orders, 10 suborders, 12
great groups, 30 subgroups, 47 families and 64 series. For convenience, however,
these soils are categorized mainly into 4 groups: dark brown s0ils (17.0%), very
dark brown soils(41.4%), black s0ils (21.6 %) and brown forest soils(13.9%),
The last two groups have typical characteristics of volcanic ash soils, while the
first is atypical.

It is well known to farmers that soils in the Island have very high phosphate
fixing capacity. Heavy application of phosphate and potassium fertilizer is a common
practice. Therfore the amount of chemical fertilizers consumed per unit area of
cultivated land and the ratios of P,O; and K,0 to N in Chemical fertilizers applied
are much higher in the Cheju Island than those of the Korean mainland. These
trends are particularly prominant in Southern Cheju where 70 % of the Cheju citrus
orchards are located.

The coastal area has long been used for intensive farming and some of the mid-
mountain region were recently reclaimed for agricultural crop production. The cation
exchange capacity and the organic matter in the soils increase in the order of
coastal area mid-mountain belt upper mountain area, while pH, base saturation,
available phosphorus and exchangeable bases decrease with the elevation.

These trends are especially prominant in citrus orchard soils. As the result
of heavy application of phosphate fertilizers, the available phosphorus of citrus
orchard soils increase with increasing number of vears of cultivation.

Base saturation and pH increase with the increase in number of years of
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cultivation, inasmuch as exchangeable bases such as Ca, Mg and K increase
prominantly, but the cation exchange capacity do not vary in the citrus orchard
soils.

The exchangeable Al of the citrus orchard soils decrease with increasing number
of years of cultivation. This has resulted from an increase in pH.

The content of the extractable Al of the citrus orchard soils also decrease with
the increase in number of years of cultivation. This is related to the fact that
application of phosphate fertilizers led to a reduction in Al activity.

The extractable Al content strongly correlated with the organic matter and pH
(NaF) in the sub-soil where the available phosphorus is extremely low, but the
correlation is less significant in the top soil. This suggests the large amounts of
the extractable Al are released from the hydrous oxides of Al and that the organically
complexed form in the sub-soil, and non-extractable due to the reactions with
phosphates applied to the top soil.
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