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Abstract

This study aimed to determine the effects of continuous compost application on cabbage yield,
and the chemical and physical properties of yellow soil. The experiment was performed on six
plots. Of these six plots, one was treated with a three-nutrient mix of chemical fertilizer, one was
used as a non-nitrogen plot, two were treated with rice straw compost at concentrations of 20 Mg
ha! y1 and 50 Mg ha'! y'!, respectively, while the others were treated with pig manure compost
and bark compost each at a concentration of 50 Mg ha'! y'l. When the same amounts of chemical
fertilizer from the three-nutrient plot was applied to the compost plots, the yield of cabbage
increased by an average of 36% and up to 240% of the yield from the three-nutrient plot (21 years
after its inception). Meanwhile, the non-nitrogen plot maintained a yield amounting to 12% of the
three-nutrient plot. The yield of cabbage from compost plots, which were not treated with chemical
fertilizer, decreased with the exception of the pig manure compost plot. Notably, when nitrogen
chemical fertilizer was applied to the compost plots, the yield was similar to that of the three-
nutrient plots, except for the bark compost plot. Furthermore, 100% of the phosphate fertilizer,
60%—100% of the potassic fertilizer, and 23%—80% of nitrogen chemical fertilizers were reducible.

By continuous application of composts, total carbon reached its peak in 2002 and after which it
stopped increasing. Additionally, total nitrogen tended to increase slightly in all plots, except for
the pig manure compost plot. Notably, TrougP205 as well as exchangeable CaO, MgO, and K20

increased, with TrougP20sincreasing significantly with the application of the pig manure compost.
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However, exchangeable MgO and K20 decreased after 2007 (27 years). It was presumed that the

cause was related to the decrease in CEC, the termination of the application of ground dolomitic

limestone, and the increase in precipitation.

Moreover, the reduction of apparent specific gravity and softening was observed with the

continuous application of composts.

From these results, it was considered that using compost together with a chemical fertilizer,

appropriately administered with periodic

environment-friendly and sustainable agriculture.
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HEJP X 180kgN ha1(80kgN ha(31%)HIE), S—2
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7 HEE (n=11) 13% % 8.8gN kg'!, U L% 10.8 gP205
kgl, 77V 10.1gKeOskgl ThH 7. R THEL
A TIE: [N S laR 255 A i g WA R REC el

HEE R OB A &E2 R 3R L. ERL
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D OHEE 20Mg K3 kb D7enrodz. U lize U o
i B IR S AHEIE 50Mg K23k b £ <, fadb HHER
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J8) & L7z 2002~2004 4 (22~24 FH) DILEIT,
RSRAHERR X % b & HEERE ) KO EIZ K E <IKT
L7-.

HERE B A X & L AR SR (HEEDA) & LT
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RPHERK I A= HERX PR LB L, =5
FRP/KBIELS HERE Lz, 20034 (234 H) Tk
BB T o 7223, LRI Ui T,
2007 % (27 % H) LBRITOHEXE OZENMEAT 5
M Thole., ZHERKIIUELEMUANTHSEL, *
DML D KII A YGE R EM LRI 206 ERAZE 2
THERR L7=.

REEE TIIRSAMIEX 3 5 b 2 < #EB L, 1992
FA2FE) DI o ELUEM R 700Mg kg
1% kEo7-. 21T 20024 (224FH) F ClafEs
RIXA, 2007 4 (27 4H) LB =ZERXBRHIK
VW CTh o 7o, R IR S AHEIRIX & X — 2
HEREX A R &, kB EM AN THER L. &
T HIROME A % Fk L7z 2007 4 (27T 4 H) LI,
RTCORXTRAERZR LTz,

ZHMED VIR S AR A R b S WHERE L,
W=7 HEER B B HEB Lz, D VX
2007 4 (27 FH) LARET < C O MLER X Gl A A3
P C, 2015 L 2016 4 (35~36 4EH) D3 —7
HERE X (3 =R YEE TR 150Mg kgl % Flal- /2.
2016 4 (36 £ H) mHOH VEEHEHAIC LD, ~—
7 HERR K & B < HEAERE R X T, 2ZHbED U o388t
f U7z, N—7 IR0 VIR 2 & S CHiE L 72
2017 % (37HH) [T MEmZR L7z,

EBRFUIN—THREX TR HE <, ROTHREAHSE
BEX, figdo 5HEAE 50Mg KONECHER L, ZEHRRX
ITEEHRX DR LE,L- 72, REFRIKRSARIEX T
&HEL, ROTHA—VHIEXONETHER L, ek
Kb D leinotz. BIRFIT 2002 4F (22 4H) L
AR SUTBA I TH - 7208, EERITRSAHE
FEX & bR, MmN

4 T RYFRERLTEORBEELH) BLERRD
1R E

2008 F (28 H) LIFES v~ #Hilsth RO
MDY BREADLTEY, N—27HEX TiEF XY D
NEERTLROLNZDT, TOFREIZOWTHE L
7.

(1) #EEEZATHOEBHFEKE
1978~2017 FOEHH BB TH OFERIBKELZE 4

IR L7z, v XYM Tl FERBEKE &
L7200, BEIORE TSP 2SR 20 &
EZTTDTH D, 1978~1987 4E L 1988~1997 4E
D 10 O FEHFEMBKEITIZIER U Ch o728

1998~2007 4F, 2008~2017 40D KK BT
T, FRCIZHED U OWRD DR E o 72 2008~2017 &
DOREAREIT 1997 4EF To 20 ERIICH, 140mm L
BNt iz, 1RORKREKE, LEoM
BELEXA5HWE 50mm U EOBKRBEED 1978~
1997 4EITEER, 2008~2017 4£Tix 10 HEL BsEAn L
TuW 7z,

R4 BREEATOBRKE"

MK E AR LEERM 50mm d7'BAE
B (E#)) EkE CFH) %[ A %
(mm) (mm)
1978-1987 1654 36 112
1988-1997 1650 37 106
1998-2007 1685 44 122
2008-2017 1795 48 126

D [ETFRIEBHME LY

(2) HYUIRPRE &N

ZRHAME S U 3D LR 7= 2007 4 (27 HER) LI
DH VO (B AR5 VIRIE) 2% 5178
L7-. 2007~2019 E (27~39 4 H) KO 2007~2015
F (27~35 fFH) AT HEYA T AT oT=D
IIFE o DHEAE 20Mg X 721F C, fgdo b HEE 20Mg X &
N— I HEEX I~ A T AE R LIZEREN T, =5
FEXEN—THIEX LT T ANETH, FOMEIT/NE
Moz,

5. MR ERA T IEOMEN

2008~2019 4 (28~39 - H) D F v XYV HH% -
BORILELZERGIRLE. F1BECTCZEEREXI VKR
LB/ S Do 2D SAHEIEX Th -7, Zofih
DOHEREHEH XIZ S — 7 HEE X, fid HHEIE 50Mg XD
ET/hEoTehy, AEEITRDO LN hol. 52
JB ORI EITABAEDRD SNRD - T), REAHE
JER 23R b/ SUVMER T, & Ot o HEAE b A X 1 7R
EThoi.

B R CHE L BIEEE A 3 1R
L7=. #BE 30cm £ CTOHEBHEIIZEHERX N Kk HIE
<, TRTOHEPERARIZ=ZHEHREX L VIKL o7,

®5  HY DI (ke ha!)?

AR 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 £(2007-2019) & (2007-2015)
= E HK -15 54 21 31 85 14 15 33 116 24 0 45 76 498 353
mom H 178 203 176 188 178 181 159 213 210 201 190 197 184 2458 1686
Tl & HEE20Mg -10 41 16 73 -96 =72 -102 -55 -12 12 -29 -2 18 -364 -363
fiti o & HEfB50Mg 130 160 149 79 40 85 59 90 128 154 -3 59 104 1234 919
I 5 A HEJIE50Mg 111 333 328 237 363 293 622 439 387 391 174 384 236 4297 3112
23— 7 HEE50Mg 46 189 15 -65 54 72 -62 -16 70 -55 -36 56 53 177 158

DY o= Y fi & — R
2) MHFITIE A~ A S A
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£6 _FrAYBKEETEQRILE"

MR # 1" % 28

—EE 1.32 ° 1.43

LR 1.25 = 1.36
figdo & HEAM20Mg 1.27 *° 1.40
o & HEAR50Mg 121 * 1.39
R 55 AU HEAE 5OMg 113 ° 1.32
N— 7 HEAR50Me 1.19 1.36

1) 20084E7)> 5 20194E % T O FHMHE
2) EE 0 ~15cm® HiE THHE
3) EE15~30cm® F [ TR
4) B r 777y MR

falRs 5 %L T THEZD Y (Tukey-Kramerik)
5) F2RBIIAEERL

v & %
1. 2 ¥ N YDINE & EFBHHEIR

2006 £ (26 fFH) ICHERXZRERE ML
DL, ZOEMR L KETE o REEETH
DEHE L.

{LZERERE & AR & UHERR O 2 2 fit (2855 - U~
B2« 77U 100%HI) L 72 2007~2009 4 (27~29 4£
H) OF vy XYONET, BKEAHBEXZREKEL
KFLE (K1), 2o ki, #£2, £3ITRLE
BORSAHEIEIIIEE Ry (3R, Vom, hYU) B
BH2WTE), ¥ XY OEBFICLERESENIE

0 \
N N N B |mER
-5 fEHoHEB20Mg
===-Eh>HIE50Mg
-10 —— K AAMHEEES0Mg ||
—— N E50Me
E —
S 15 =ER
0
53
-20
-25
30 . . .
0 500 1000 1500 2000 2500 3000

TR (kPa)

K3 2017EF v RNUKE®RO TIEFE

E 15em T TIIERKE S AHEERX S K bR S0 <,
WNT A= HRX T, Fao bHERE 50Mg X & [F
20Mg RIZ[FRRET, 1 EORLE LM —EL T
W2, 15~30cm Tl N— 7 HEIB R 23 b8k 5 22 <,
JR S AHEIEX & Fg o HHEE 50Mg XX FIFREE T, Wi
Thab LHEAD 20Mg KONETH - 7=, MEZXITES
10cm F T ZERRICKR O THA - 7228, 10em LU
T B <720, 15em T/A— 7 HEJEX & [EF2E
12720, 25cm LLF Clidi bEk O ML o7z,

B B o0 IR B L YEAE 20mm (A3 B i
172 1500kPa 2B 95 1V Z & 5D, 1500kPa %
BONOBAT-RE%#F TR L. 1500kPa 12T
LRSI =ZFRR AR &S, HIEEAXKIZ=2ERX
K VEN T, ET, HIEMA R OEEREIL =R
X, MERX IV /NE otz

ENTN, Wb OHER L A= HEIRIIR S EEN DR
<, TaRBHPMRBENR SO TH D EEZ
bz,

EFAFIER O B B (23 23~80% M,
U B - U 100%H1RE) L7z 2010~2012 4F (30~
32FEH) LOEDO®%A VRN Z BN LT 2013 4L

(ZF 4 ~80%HIH, VM 100%HIE, #U 60~
80%HINK) b, /S— 7 HEAEX & bR\ T HEREKE A K13 =
BERXLFEREONELFDL LN TE . FIRSIX
D, U UERRH ) NEFE LIS TOREA v v~
AR T, FESAMEIIALZIE TEFED
AL, VEBED U IIERH CHINEEMERTX
TEEL TS, IIARL G 1, F5AHENAEER L
THR YNV EIE LRE, U UBROBIEN ATRETH -
Tl lERELTVWS. AL L Y, HREAM TR
ULEEE Y OKIBRBAENTRE TH -7z L s L

%£7 TERE1500kPalcZES BFESD

—EH mER Fab GHER20Mg  Fgd HHEREGOMg RS AHEIESOMg 3 — 7 HEJE50Mg
7 & (cm) 10 = 20 b 16 @ 18 b 20 22 b
RN (R H (%) 50 55 35 44 28 29

1) 1500kPa% F WIS H X 1ok &
2) BARBZTNT 7y FEILERRS WU T THEEDH Y



H A~ 39 FERIDHEE A3 % ¥ XY DI & & HIEE (Lt c RIE T 9

TW5.
ZOZ X, HEEEAIC X BEESAEREL T
DIRRETIL, EHRITBMBEATIIEY Ve B Uik
HEE D S SN B BT TH4AT, U VBRIEEE H
U BEEHI RIEICHIATRESH 2 Z L /R LT 5. ARk
BRICE W T b N— 7 HEIE K & bR & 1B A+ 2 (L%
fEElZESR 1T 23~80%, U “ERIX 100%, H Vi 60~
100% DOHIBNATRETH > 7=, KRBRICBWT, Z0
LEOLERORKBEY VBRI RO U EEEE
(200~500Mg kg1) @ EFRELE, Zeffufth A U i3 HHE
B (150~450Mg kg!) EFREL S EUEE O HiFHN
T, FHEBNREBL TV, WERHESShE L
EZ DN RIS V1% 2008 4 (28 4H) LA
MM T o 7228, N— 7 HERE X % [ < HEARHE
KIFok B EMOFHFHNCTH - 72

EEBELSEEOHRLBELY - ELOR
I

AIFEHE Y e & AU AR I 2007 4 (27 £ H) DA
M ALER X ] D 223 IR T DA Tdh - 7= (K 2) . HEJR
FEF XX 2006 4 (26 £ H) FTEERX L REOL
FIREHESE, UV UmE, 7 ))& EREEEA L QR
(7272 L 2002~2004 E13 P K ® KM ), 2007 4ELAE
HERRIIAE 9~ 5 23 U I IESE (B U 1T 2016 )
BHEA L7=2) Thb. F£70 2007 Fh o I13E 6K
LHIELTE. 207 2016 FEETIHY VB, AIKIE
AR SR OBy =720 Liviis Sivze <72 b, HEIRH
SRR BEOEOABN 8, MHERBOENILR L
mEHEE SN,

F oy XS FROLSHEMEEON, KHERK
1L 2007 4 (27 - H) O LA F L F TIEsEm
BB TH o722, ZO®%IIHEVMEA TH 72, 55

> N

<

P L AZHAE A U X 2007 E LRV TR T o T2

BRI AR ME U 139 O VB X C R e 18 03 B
T, 20154 (354H) & 20164 (364H) D/ \—
7 HEAR X 132 B FLYEE TR 150Mg kgl & FAl- 7=,
R PR A3 T o PR R R IR 1% BRIV OME TR TR
Ul oleDIFHENSHE I N0 EBE XD
DM, FELIFHEAED S OMIFER DR o T T2 DI
bl BEx bz, RIWWRLELIITH VI
2007 4 (274 H) LABFY CHERA & 96kg hal y'!
~515kghalyl, =ZFHRKX, MEFRX|L250kghal
yUR IRz b b b3 (EE 1), BEP ot
A VL2015 FETTRTORTREAD L72(K2). =2
T, ZORRICOVWTHE L.

3. XA OF D RE
(1) AYOPRXZERKE

2008 4E (28 4EH) 725 2015 4E (35 4EH) F T,
RIS VI T R CORTEEAIZ R Lz, &5
HYVDRXERLTEEBY, ~A T ARHEL DX
2010 4 (30 FEH) M5 T, BWRAHEIEX, fid bHHE
fE 50Mg X L MERXOMKIT—EHL~ A T AR
S TW72RU. 2007-2015 4F (27~35 £ H) ODINZE &
oL, TTROERRLREVOIFKRSAHEIEX
T, WWTEEEX ThoT-. ZEHZERX, N—IHE
Rix7 7 APETHEN/NE L, Fidb HHE 20Mg X
v AT A ThoT-. L, BKESAHEIXITHED A
O VHEENSZ N L, WMERX TS U RINED
DlanTe s, N— 7 HEEX & fidb b HEIR 20Mg [XI3HE
ENSON ) HIGEN DI hoTelcb ThH D EE X
LTz,

Wi, R OBINC X 5 B VIE O TFEMIC DWW
TS 2720, WD Y ORD D3 E B 2007 4 (27
FH) LAl & ZNLBEOBKEE IR LTz, & 41K
Lz & B0 FRTFHEKE, ) OBEBICKEST S &
B2 bNDHIK 1 RHEEKE S FE 50mL Ll EORE
A%k L 2008 4F (28 FFH) LN HELZ o7z,
ZO LT, HEHEL Y RO L TWDHITH 0o b
I, WEZR~ A F R Ip > 2O FgH S HEAE 20Mg X
P TEDOMOREDNKILT T AThHo7eZ &, Bk
BEERBENEML TN &5, SHtth U
DITEWRIC L A% —RTH L EHEE LT

(2) TIFEEFHEOEILDEE

ARERBELA D 11 pH (3ELAEE O LR ET
L TRY, 20074 (274H) LS EAK O
AZzPIELThB Y, 20084 (284EH) & —BEHRKX
ZRE, ZTOMORXO pH X 6.6 05 7.7 DETHER
LTRY, REETFTLTORY., —RICHEEIEN R
T35 & EESAEmELT 528, RRBRICKIT D a5
A1V EFEL ORI ZFEERX 2R E pH O T CIE#t
HATERY. —JF, BA A4 A BT RERBAME 2 5
1995 % (15 FEH) £ TLLB L, 2008 FE (28 F
B) IZi3 =7 HEE X & B I WX T, 2017 45 (37
F£H) L 20194 (B94H) [TIFT N TORXTUHFE
HELDTIVERTLTRY, AHRXEOEL /NS o
o A AU ME IR TORRIZAATH 505, B
AU RMBERETICE Y BBICEEIRIE L L
Y OENEY L2 &, ELRIKORA Y IR &K
O, ZZHET Y EELORDICERL TS
LHEE ST,

ML ORI N VICB W THE T, RIcE+
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T, ARIIHE VDO TEAER 2R T 720 Th
ol ZOZ LT HRICHITAE SND A A OESE
NERZAS, KESHNL S T LS TR T A>T T A
DIETHDIDTHDHIEEZ LN

4 TIEOHEUREDR

12 FEHORLEOEHMEIL, 5§ 1 B CIHKRSAHE
JEXN=ZFEEX LV NS HEEPRDONLIZ. D
OHEREREA X S 50Mg XX =ZEX &L U K HLED
INSWEFATH T, 82 BITAEEENED LN
S72h3, HEAR 50Mg i X IE = BHRX L 0 /ST
Thole. RILEOFHE L LIEMEZ KT 2 &
(6, 3), RIEEI/NSWHEIE 50Mg fit H X2
O MMNVMEB TH -7z,

B E ot EEEME 20mm (SF Y9 B i
1500kPa [ZZET DS E R D & (F 7), HE 50Mg
HHRKIIZERE I VABICELS, ZEEX EBER
KL ZEERE /N Shotz, ZThbORERIT, HAE
50Mg i i X iZ L O MEME S EICKEI N L
ERLTWD EEX L.

N— 7 WIS E D R AR E <, HEARE
NI T Y, ZoRIIREALETREND
EEDPNTNWE Y, Fi, KEREMHEIEDO N— 27 HE
HESCZE & 5 AR R A HER T AR 20 o b 22 1 ok
THRID WEESEIRPKRENLE I TND 2.
BS 0, BRTAVFSAHEEE 10 4R A
Lo R, HHoOLEMET L, e 0 L
TZEHELTWD. Tz, N—7 HEEITH DR T
BEESNTWD LEGREM T, E-5RIEHO
b & ST 5 9. RRER Tl N — 7 HEfin & 3z
JR 53 A HERE C & R b B 038 & L HE o IR g 171 23
LT, ZHUIARBR CHOW KRS AHBIINE
REHEIECTH D70 LHEE S, ARBRICBWTRE
RAEHIEOYEESEN RN EIL SN B XD, L
L, 15cm LR CRERX NI 0o BB TR
HATHY, SHOMTRLETHD.

V BbHYIC
HEREE I L 0 B OB ELFRERE Y
DRy NEET DL, UV UBEE D U ITHEEF D%
FIETTHAD L D0, HEE L EREREZ T T
TEYINEEE LT 7, VUme ) oA xX
IR (60~80%HITE) A FIHE & 72 o7z, ARBR T
2007 Y CEBITEMATEMmL TS, LR
WCEBE LY VERIED LIz WD, B HEE D fEE
WX TEbTrRn o ERsRBoO s L9
Wi olz, &) ORI O TORREIZZERIC

ERE SN TN, HEARZEFEMA L TV THi
hgiE, VIR RRREICHES 2. 02 EIEY
B7e BB AL ETCHDH I L ER LTS,
EHET IR OHBESCEIIHIEOREIC X By
L. DT, HEET ORERY & B8 LR AT
I & & B, B LEBENC L BOIRIE L MR
TOHLERD D, EHICHREOAIZY 7> TIX, 40
AT DT 2 F RN b H o SERE AR R 1900
LGN ESIE, VU, Y BRERE LTI
Fia S AMHEIBLIAA OHEREN L E L.
PLEORERNG, EHMIC HEBE 21T, HEES
ORI AR 7y & B L 72 iRz X 0 @ RhE e s 72 & 72
WD ICHER SRR 2 OO T2 2 L 3R
RIZRS LWRtrlRE R B A i L C < L CHE
ECThHhiHEBEZBNT.

Vi & =

w0 39 FHOHEEA N F v XY DINE L
THEE LI KT TR OV A L. (BFE
PHEAO=HEEX, BERX CHE-FF), ibbd
HEAER 20Mg X & Y 50Mg X (20Mg & Uf 50Mg hal y-
i A X) , KRS AHERR 50Mg X, /N— 7 #EE 50Mg X
D6 RXEFRTZ. REBRFKE 21 FRIZ=ERX LA
BOLFIRE 2 R U2 O S FEHEIR 28 A L7223,
2002 F (22 £ H) LABRIXBERERHEIEIC SV TRt
T 270, HEARHE A X oL REAE O OF F 8 4 AL 5 >
ORI TRE Ulo. HEIRE A X I LSRR & ey
iR L7EBA0OX v XY OIREIL, ZEHEX LY EY
36%, FK 240%HIN L7-. BMERXIIEMMEEL
TZEZERO 12%ONETHEB L. £ LT 224H
7 5 HERE S F X O AL AR R O OF F 245 1 L 72 RE oD 3%
¥ XY DONET, BREAHEREZREKEETLE
B, BHRFIERIO B DK T/N— 7 HEIEX % Bk & Y
BIFEERX EFEREICRY, U BB 100%, BV
1% 60~100% DHEIFEN FIEETH 7. FT-ER{LZIE
BHh 23~80%HIEATRE CTH - 72, F v V% +
BoakFEIL 22 FEHUBIXVVER TH 7203, &
ERIIRS AKX ZHRE, MEEmcho7. i
BE U VRO R IR I L o L, RS
AHERE K T FTHARE Y A D BRI NBEE Tdh o 72,
PEA Y LELE AU U AR EE LRROPH %5
L7 2T EB OB Lz, ZOFRRIHMA P IEZ
<L RN 2B B D RBKECRENTRE,
Z L CHED BAIER WG A 4 U REFENE S L T
W EHERI S 7. HEAE A L0 B ORI ERD
AL RO B, BN ESR AR SN,
PIEDRERN S, EHRIC EEZE 21TV, HEEH



L~ 39 M OHEMEE 23 % ¢ XY DI E & BRI RIE TR 11

DIERIE S 2 B L= MEIEC L v L @RI 72 5 72
W E D ICHERR & L2 IE R 2 OIS O35 2 & 25
BRATRER R A L TV =DICEETH DL L &
Z b,

Mo

AlEl s U7 HENEE HRER 12 1981 2L S 4,

Z< OEIEHROEZE L VMR ER SN TEH
DT 2. AR D > 7o H I N %

DWW R, &EERICERS B OBz R L ET.

ARWFFEON. HIEIEEEORIEIL 12007-2019 EHR
IKEEA - B IR BT S M EREE XV E
HLI-bDThD.
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