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B1&R HEOHZ FEHh) CHEERESEOSTAR

e A5 N PO KO Ca0 Mg0 Cu Zn Cd HBAEK AR (ng/nd)
® @& & & & &% (ppm) (ppm) (ppm)  (4F) Cu Zn cd
K5 AHEIR 20.3 3.0 81 2.8 6.8 2.35 290 889 0.72 5 660~858 2020~2633 1.6~2.1
5 VEHERE 52.1 1.6 3.7 0.3 2.0 0.39 95 866 0.74 5 655~839 6117~7885 5.2~6.6
T HHER 7.3 3.2 0.7 0.8 1.3 0.17 21 0.04 2 10~13 27~37  0.05~0. 06
AT 2 WALEHER 57.2 1.9 0.6 0.9 1.2 0.14 28 0.09 1 9~12 29~37  0.09~0.12
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B - 7 - @0 KRRREFICH T 2 AL DL A TR R & LRRURERNDOEE

2k HEHAREICBTSKMOER, WERECIURMRESR @il 8. FEEHKRU20034)

RBME  + B SRR rem) ¥ BHMERX: A/ nl) B R GHEK cm) B BRI A/ nd)
Bty & FR) 20034F AU M HIT 20034F  BIH M) EEY 20034F AWM &) X 20034
R 62.2 54.2 57.4 60.7 500 516 509 415 82.1 79.6 80.6 76.0 335 325 329 291
MK WIS 69.8 63.5 66.0 68.9 469 554 520 414 91.3 92,8 92.2 77.9 386 395 392 286
W=F%%kt 65.5 62.4 63.6 63.4 465 581 535 428 80.9 82.6 81.9 77.7 356 375 367 286
A W MBS 100 111 106 (103) 83 109 99 (100) 92 102 98 (102) 85 114 103 (100)
HERK FIRCAPRIE 102 102 102 (105) 93 94 94 (114) 101 103 102 (114) 98 105 102 (125)
H=FEEE 98 101 100 (106) 103 93 96 (121) 102 103 103 (106) 101 99 100 (111)
BT WM E 88 99 94 (103) 62 82 74 (110) 89 100 95  (102) 78 96 89 (103)
HER PR MR 94 95 95 (104) 81 81 81 (131 9% 99 98 (112) 87 93 90 (114)
XL 9 94 93 (112) 74 81 78 (117) 95 100 98 (112) 83 97 92 (114)
PR WML 97 (64.6;117)  (106) 74 {557;120} (91) 101 ({87.3:110} (103) 89 {438;130} (97)
ﬂ;ﬁéﬁ; FIRMAUEE 98 {68.9:105)  (106) 80 {596;105) (115) 106 {102.9;109) (118) 90 {457;102} (122)
B=FHiE+ 86 {66.1:102}) (112) 75 {596;101} (105) 105 {96.3;111}  (104) 86 {464;106) (102)
BB + BMBES (HBE:%) oS0 RBGHRE: Fh)  RiZCKE GHEE g/ nd)
B &3 EEY 20034 Bl M) EEY 20034 B &I ) 20034
WRMNBI L 89.2 79.3 84.3 87.8 24.2 22.8 23.5 17.2 412 404 407 364
MK FEMBIEL 84.0 67.3 75.6 88.0 28.2 34.5 31.3 22.3 569 524 542 443
W=FF1+ 87.4 82.2 84.8 88.7 24.5 24.4 24.4 18.5 454 404 424 294
A wmRNMET L 94 96 95 (102) 76 104 90 (121) 98 133 118 (114)
wepx PULMESEE 100 86 94 (9) 112 99 105 (152) 93 99 96 (127)
B=FEELE 100 99 100 (102) 109 119 114 (130) 108 111 110 (148)
R 98 98 98 (101) 74 90 82 (119) 87 110 101 (109)
ﬁéigzg PR MAIRLE 89 110 98 (93) 102 8 93 (124) 91 100 96 (135)
EEF¥LE 103 100 101 (103) 87 101 94  (131) 93 112 103 (137)
.. AWy E 89 (77.5:99)  (103) 105 (35.5:162) (117) 113 {597;138})  (102)
m@é WRMERY 92 {49.6;75 (97) 95 (40.9;104}  (147) 80 {505;81} (116)
H=F¥+ 95 {51.6;70} (101) 91 (39.4;128) (120) 93 {531;103) (143)
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HEIK  FMENBELICBY 2B (Bh) O (1998%)
] . Eh (mV)
el 5/11 5/13 5/15 5/20 5/22 6/1
B X 266 233 228 209 185 50
REAMERERK 106 50 22 - 23 - 44 - 93
HIRHEE K 217 166 156 212 89 -9
HETHHEX  -228 -218 -141 -135 -244 -249
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WRE - #R - B KFERENC B D B AR O AREMRE R & LB R URBANDKE

FaR MR & RER DO AE (BRMHET. 19994, 20021F)

RE K o5 2R# (%) ATSIRE R (mg/100g)  FIARHE YU Bk (mg/100g)
BHEAHET  19994E 20024 [BHLZAAT  19994E 20024F  PRAAHN  19994E 20024F
WL 049 0.37  0.31 3.6 1.8 2.9 2.9 1.8 5.1
XX MBSt 1,98 1.83  1.62 16.6 11.8 9.4 1.7 1.7 6.7
FEoFKET 0.98 1.14 1. 00 6.9 7.4 5.4 0.9 1.5 5.7
BEA MR EIRP+ 0.50 0. 49 0.35 4.0 5.3 2.9 2.8 4.1 10.9
MBI FIRRIPRILE 2.20 1.90 1.89 16.9 13.3 11.4 6.0 4.7 15.2
BEREL 0.99 1.35 1.25 8.9 10.7 7.2 1.1 7.7 17.9
R wRPRE 043 046 042 54 7.3 4.9 3.1 3.0 7.6
wipk FURMEEE 212 157 196 180 1385 9.4 16 37 1.5
BZFREL 1. 00 1.42 1.78 8.9 9.8 9.9 1.1 5.5 13.8
e WML 0.54 0.66  (0.37) 3.2 4.8 (3.2) 2.9 0.7 (3.9)
#EJ]EIX AR MPREELE 2,21 1.89 (1.76) 18.5 20.5 (12.3) 6.0 2.3 (7.0)
F_FEL 1.13 1.51 (1.21) 13.2 15.5 (8. 4) 1.1 3.5 (4.5)
TE) YR (0-15cm), FASHREERIA30°C 4 MM FLERISORIBIERRARR, RPO () NIZHBHTRH TR,

Hok RS RERIMOMSME R (BHIGHAT. 20024F)

FTRTEC u (opm)

HERX T B e e 2

4 C u (ppm) 27 n (ppm) £ C d (ppm)

BHZGRT 20024F  BHAGHT 20024F  BALGRT 20024F  BHAARI 20024

MR R 0.70 _ 0.97 56 59  50.8 57.2 0.09 0.10
*BX  FERMANE 578 593  41.4  40.0 93.1 838 0.26 0.17
BEFk+ 253 3.88 52.9 53.3 110.6 112.1 0.13 0.16
WRaa, JEAMBROE 067 231 56 89 533 65.2 0.09 0.09
wpx TURHAURE 533 7.26  40.2  46.4 89.0 103.7 0.23 0.25
B=F¥:+ 3.48 6.03 52.2 60.0 119.6 133.9 0.13  0.16
R WRhEI . 0.77  1.46 5.4 7.7 44.8  77.2  0.09 _ 0.09
wegpr TURMBISE 6,93 6.46 429 44.6 83.9 128.6 0.25 0.23
WKkt 349 4.94 52,9  59.4  109.3 186.1 0.12  0.18
=5 WML 0.74 (0.91) 5.9  (5.2) 56.2 (46.4) 0.08 (0.09)
wpx JURMACHEE 5.81 (6.15) 40.6 (40.0) 820 (847 0.21 (0.17)

HB=FK51tE 3.44  (4.45)

52.6

(53.6) 113.9 (114.3) 0.17 (0.17)
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TREHEEREHAL S —HRRSE H45 (2005

R AHERE X T120.01~0.28ppm. 5RHEMEEKX Tid
0.04~0.36ppmTH V. HHDBEVNROHWAIZ L 2 FBIX v % =
S M TIRE L, ERICEBEHDIES MR EMo I,
1. FERHIEDERPRPRESR
FoEk LARPOCIEE (1999-20024F) BRAMBOREEEHBLEEZ30% EHEEL. EiREL
— THEMMALAED S, 2EEE TIROMATICET
e A LA C d (pom) DIIAH ST, R AIERRES & X TRE
19994F 20004E 20014 20024F M3 5 AIEN ¥ B EHATR

A MR MBI 0.07 0.28 0.01 0.06 AFERL. 0% EELU EONRLSMEREIN, 3EAL
W TURMBMEE 012 025 0.00 0.1 SIRRUNBIA R Ul Eie. BRI AHENED RS I
e B 1 A R~ LB E T EAtB o . Thick

é%% AL 0.04 0.32 0.07 0.36 SIMETICHT 2HBINEL. SERUBIEASHh
B=FME 013 018 0.04 0.25 Teinofe. B (1999) V. BAH 4 B A OB A MR

) SIRERIIMRG:. SRR FIAMIBKANI, 400kg/10a (REH 3 %) OHRIEMMIT. KEOESRE
EBSE B BH140 8T TIRAER<, TSR

5. HEBEKOILEN ' EUTHBER RIS 2 HEI5H fIC R %K T 3

19984E~20004E IRk L 7= L IR B K O M’ 1 = > kg/10affifi§ % &, (LIRS 55 D UUR D LK S B
BEE L ZnfdIEIZDNT, HELBHVRENRIH SN/ MENEBONS EWMELTVWS, ZOBOERELTO
BEPOIIHE 7 RICRLE. BRAKEREOEBLRIT, LR RN ERREE3

M A 3. AEREEM BRI D19984 4 A13H kg/10alEi TH B0, 26% EHEFIND, /-, BR
DR L DETHHEIBRX T28ppm & Fr o f2. 19994E T B (1999) Tid. /KEERIEICHBIT DB RAHIED
. FREAMENNSK 1 AA%O 4 A0HIC, #Et {L2REHT N > EHMEHRIT. A 2 £ EHH» S530%Hi
DESAHER R R 5 RHEEX TH50ppm e #h o /- BTRETDLOH|END 5. FRBOBBEHINSD
A%, HEREATOMEX THFREOHE 4 BETH- HELEF—HL TV,

7o FE10A S H2000ED 1 A, 11872 EKEED IR EURHERLIY. SEFEELREEIAKEEL D E 20~
BHFTH>Td, HLOKRAHIBR R U4 Z B AR 4% LMEELTHALEEZA, 1. 2HEBRINES
X Ti340ppmEA L D WIHEE T A > psRiti S h iz, DMLZENEEHE RS L LEXTH O, R E 72D 10% BEM
ZOMDEEA F > Tid, WH#EA 4> LR A HsE U= £ZT, HEEERERZ17%CT CHARE
HHIZRHI N G—FE8). Wmlzez s, 3EEMBEFTOEEREMEALD,

TERFKDOInBUERED THRTH D, HEAHIE Wb EFEERE L RSU L LR, EEL. 2D
PHEOBRVWKCHAIC L 2EERIA SN/, F BEO2VESARMNLEXDBEREETIE,. L TO
BRICHIE L 2Cu. Cd. PhIRE®HIZE A EHMRHRALL RRARIE1.5t/10a2BA S 2 &k, BRI DL
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MEEA A > (ppm) Zn (ppm

®ME  + 19984F 19994F 20004F 19984F 19994% 20004
4/13 6/17 3/23 4/20 5/13 10/29 1/21 4/21 5/19 11/13 4/13 6/17 3/23 4/20 5/13 10/29 1/21 4/21 5/19 11/13
Bt t 10.8 33.3 22.033.423.6 — — — 3.3 — <0.03<0.03 0.03<0.03<0.03 <0.03 <0.03 <0. 03 <0. 03 <0. 03
XK PIRRMANRLE 16,2 —  — 48.3 22,4 9.1 17.6 5.9 4.0 16,9 <0.03<0.03 0,04 <0. 03 0<0.03 <0.03 0.17 0.04<0.03
B=F¥t+ 3.8 — — 54 51 1.6 04 — — 8.7 0 0 <0.03<0.03 0.12 0.03 <0.03 <0.03 0.03 <0.03
Mgh?ﬁt&ﬁ'm@i - - - = = — = 41 = — <0.03<0.03 0<0.03 0.08 0.06 <0.03 0.03 0.13<0.03
HIRK FEMBIELT 8.4 — 8.4 53.2 48.0 44.6 76.2 10.5 11.8 37.6 <0.03 <0, 03 <0.03<0.03 0,03 0.03 <0.03<0.03 0.03<0, 03
H=FE 1.7 — — 62121 53 05 — — 11.6 <0.03<0.03 <0.03<0.03 0.12 0.05 0.06<0.03 0.04 0.04
WMt — —  5.225.3205 1.2 — — — 4.0 <0.03<0.03 0<0.03 0.14 0.05 0.05<0.03 0. 14 <0.03
,ggﬁlz FIRRMBUEE — — — 49.4 37.7 9.0 10.3 4.1 19.8 20.3 <0.03<0.03 <0.03<0.03 0.03 <0.03 <0. 03 <0. 03 <0. 03 <0. 03
W=FKE+ 3.5 — — 20.112.7 4.8 0.6 9.0 21.4 4.2 <0.03<0.03 <0.03<0.03 0.06<0.03 0.05 0.04 0.12 0.03
..., VEREMBDE 17.6 5.2 5.2 40.924.6 — — — 3.4 3.7 <0.03<0.03 0<0.03 0. 25 <0.03 <0.03<0.03 0.07 <0. 03
ﬁé;ﬁz FIARMBUELE — — 10.4 36.6 17.1 43.1 43.4 11.4 38.2 46.9 <0.03 <0.03 <0. 03 <0.03 0. 07 <0.03 <0. 03 <0.03 0. 05 <0, 03
WMEF#EE 277 — — 7.5 0.3 10.2 1.5 4.0 3.3 16.3 <0.03<0.03 <0.03<0.03 0.05 0.04 <0.03 <0. 03 <0. 03 <0. 03

TE) 19984EIL3[E], 19994F < 20004F 1345 10EHRAK L - H CHVRERRHEN A2 PLIZLTHRLE, —) BRHBRUT,
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Effect of Various Compost Alternatives for Chemical Fertilizer on

Wet Rice Culture and Effects on Soil and Percolation

Masahiko Suinvopa, Yoshio Mor: and Tetsuo Anzar

key word:paddy rice, swine manure compost, sludge compost, garbage compost, alternative effect

Summary

We applied three kinds of composts (swine manure, sludge and garbage) instead of basal dressing to
lysimeter filled with three representative paddy soils in Chiba Prefecture and obtained the effects on
rice plant growth, yield, soils and percolation.

1. When swine manure compost is applied a month to a week before transplanting, rice plant growth
and yield are equivalent to those when chemical fertilizer is applied; repeated applications will
produce even greater yields. However, Zn will accumulate in soils, so we need five to ten
applications.

2. When sludge compost is applied, rice plant growth and yield are equivalent to those when chemical
fertilizer is applied. However, Zn will accumulate in soils and surpass maintenance standards in
some years, so sludge should not be applied.

3 . Garbage compost applied from a month before transplanting impaired rice plant growth with
reduced soil and was difficult to apply without treatment. If garbage compost is to be applied, it
will be necessary to ferment it after mixing with rice straw.

4 . The effects of successive application of various composts on the yield of paddy rice were, in order of

reverse soil fertility, sand (marine alluvium) > clay (from the Tertiary) > loam (fluvial alluvium).
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