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HAER %K e R H gl & H I FE B EHH K
([=1) (%) (H/H) (H/H) (H/H) ()
1 2003 9/10 9/30 11/26 77
2 2004 9/10 9/28 12/ 4 85
3 2005 9/10 9/28 12/14 94
4 2006 9/11 9/30 11/28 80
5 2007 9/10 9/28 11/29 80
6 2008 9/10 9/28 11/23 74
) S TERT (B Etfn)
% 23K ML 7245 AR O 156
i 4 A 4y C/Nb &%k 2xkF 2V U S 2k et
(%) (%) (%) (%) (%) (%) (%)
B UHENR 547 10.4 0.92 10.4 0.47 1.85 0.77 0.37
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JIELHE P R AL Rt T O %2R & H B CRHI 3 % 7200, ARE
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HEMEE XA, B4R, Skl N DR E O 3 R FER B3I
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#3E MR LEEEOMHEE 74 2 V5] ZoR KEROHERE

TR X 1EH 2/EH 3EA 4EH 5(EH 61EH
HERE —{b sk (cm) (cm) (cm) (cm) (cm) (cm)
6t ] — i v 17.9 (116) 17.3 (118) 17.3 (115) 15.0 (115) 18.0 (116) 19.6 (137)
Bt H— 0 16.7 (108) 17.4 (118) 17.4 (116) 14.0 (107) 18.1 (116) 19.1 (134)
MefEH — 15.4 (100) 14.7 (100) 15.0 (100) 13.1 (100) 15.5 (100) 14.3 (100)
Gt B — I 15.0 (129) 13.8 (137) 13.8 (134) 13.3 (128) 18.2 (137) 17.2 (140)
St i — v 13.5 (116) 11.7 (116) 11.7 (114) 12.0 (115) 16.0 (120) 14.8 (120)
WS — 11.6 (100) 10.1 (100) 10.3 (100) 10.4 (100) 13.3 (100) 12.3 (100)
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AR X 1fEH 24F H 3 H 447 H 54-H 641 H
HEAE — {b Ak (g/kk) (g/kk) (g/kk) (g/kk) (g/tk) (g/kk)
6t ] — 5 i 322 (127) 308 (123) 296 (134) 342 (152) 288 (138) 492 (174)
St I — 302 (119) 254 (102) 292 (132) 304 (135) 257 (123) 396 (140)
MfEfH— v 253 (100) 250 (100) 221 (100) 225 (100) 208 (100) 283 (100)
6t ] — ok 328 (150) 288 (157) 275 (178) 354 (230) 237 (110) 467 (207)
St — 257 (118) 204 (111) 242 (157) 267 (173) 220 (102) 313 (139)
M fH— v 218 (100) 183 (100) 154 (100) 154 (100) 215 (100) 225 (100)
TE) FRIMNOBUEIL, A5 2 LA B AR HE X K O s & X 2 2 O HEAR M i A X & 100 & L7=FEo bt

H5 R MK ORI O EE ¥4 3 Y INEROBEOHER

B IX HWEA 2/EH 31EH AEH 51EH 6{F H
HEE — gk (g/kk) (g/kk) (g/kk) (g/kk) (g/kk) (g/kk)
Gt ] — HoE e 1,400 (118) 1,710 (157) 1,340 (135) 2,040 (153) 1,390 (122) 1,700 (136)
St — 1,400 (118) 1,410 (129) 1,380 (139) 1,770 (133) 1,510 (132) 1,560 (125)
WGl — 0 1,180 (100) 1,090 (100) 990 (100) 1,330 (100) 1,140 (100) 1,250 (100)
6ttt — I8 1,310 (157) 1,210 (149) 1,140 (173) 1,830 (178) 1,560 (168) 1,630 (163)
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#62 HEE KR OERIER ORI R L 54 2 VIR O EROHER

kR X 11 H 21EH 3EH 4EA 51EH 6{FH
HENE —{b sk (cm) (cm) (cm) (cm) (cm) (cm)
Gt ] — 5 9 (118) 37 (114) 43 (133) 47 (129) 35 (109) 44 (128)
3t — 9 (118) 35 (108) 8 (118) 46 (128) 35 (109) 46 (135)
Ml — v 3 (100) 33 (100) 2 (100) 6 (100) 32 (100) 34 (100)
6t ] — e 36 (124) 40 (126) 0 (142) 3 (155) 35 (135) 44 (142)
3t H— v 5 (121) 35 (109) 6 (129) 1 (148) 30 (115) 37 (119)
I Jii )T — 0 9 (100) 32 (100) 28 (100) 28 (100) 26 (100) 31 (100)
W) FEIMN OEIE, R 2 A bR HE R M OMb s X 2 O HER 88 )i (X % 100 & L 7= bt

FT7HR OWEEMEBEROHE L ¥4 a3 Y IHEROREOHER

TR X 1EH 2/ H 3EH 4EH 5(FH 61EH
HENE — b Ak (cm) (cm) (cm) (cm) (cm) (cm)
6t ] — B e 7 (112) 36 (116) 38 (115) 39 (116) 37 (113) 40 (113)
St — 5 (106) 33 (106) 37 (114) 38 (112) 38 (117) 1 (115)
Iefi fH— v 3 (100) 31 (100) 33 (100) 34 (100) 32 (100) 6 (100)
Gt ] — i 4 (117) 30 (108) 36 (120) 39 (124) 36 (113) 39 (120)
St — 2 (110) 30 (110) 34 (113) 37 (117) 37 (114) 7 (112)
M — » 9 (100) 27 (100) 30 (100) 32 (100) 32 (100) 3 (100)
W) FEINVN OB Y, AFE 2 AL AR HE X R OB i s (X 2 2 A O HEJIB M i FH (X 2 100 & L7 REo bk

# 83 MK OMLEIR O EE 74 a VY INEROER LIREDLL

T X

HENE — (15 14 B 24F B 34EH 44 H 54 H 64 H
Gt ] — Ao e 105 104 112 119 95 108
St — 111 107 101 122 92 111
MR — 0 100 105 97 106 99 95
6t3E FH — i 106 136 110 110 97 112
St — 109 116 106 112 82 100
MR — 0 100 117 93 88 81 94

) ERMRE X100

—@— 63 -
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—- 3t A i
% 5 L 0O 3t A - &
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= =2 i ST -
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= 1 A/A/A
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IWHER (H/H)

B FSAHEROEER O L 574 2 U RE
DB
1) 20064E 9 H 9 H kAR

6t X & B &, ALHERE X O FE R AL E X &
TH»P 7.

FA4 3 IR OB E % 55 5 IR L7z
AL B HE X C U HE AR Bt F X ORE 2 100& 3% &, 3t

TEH & FARIC,

30

X T118~139, 6t X T118~153TdH v, Wi JH XA
W52 EbHY, WM RO INE ot
=75, AR X Tl A X OMEL100& 35 &,
3t I X T125~147, 63 H X T149~178 & HEAE o it H
BAEWIEEEP o720 T2, HEE 6t - LR IX T
FIEEDS, HEOE 3 A LR EX TlE 4 EE 2 S HE
MEREREH - (LSRRI L ) B o 7z,

LB Ol B ORFE L LCid, SIEHD 6 tifX %
Br&, ALHMAEHEX O E AL R X & R THED - 72
AHEHBEY A 3 REOMOMREZ RS20, MEH
AL LCHE I BIIR L7z, MEORINE, (LHRAE O
HESHUEE, HEOHENZWIZE# ro7z F72,
HEME DB A U A TId, ALBREIX & Tl
X THd o7z HER 6t 21X, HEME 3t Dbk
X T, PN AR E ] 2kg AT S, HEE 3
ti - ALBERHE X Tl B H B CTHENE 6 tIX & [A] AR IS
ootz —J7, HEIE 3t A AL X, HE IR i F X o
2X Tk, EROMMAEL, HEACEEGEH - (LRAERHEX T

E/
E/;iE'E



-7 BER7 RICBT A ESAMEOEMSKE Y 54 3 2 OAEF ROTIEOL A RIE TR

$9% HERROMLBIER ORI E L &4 3 > DY) 472 0 S5 S EE

i LB X L7/ B S EEFS 2 Uk A0 AR A 4:Na
e o (%) (%) (%) (%) (%) (%) (%)
6t ] — B e 4.6 4.7 0.12 5.0 2.1 0.29 0.67
3t — 6.0 4.2 0.11 4.4 2.6 0.27 0.66
i M — 0 7.3 4.3 0.10 1.6 3.2 0.29 1.23
Gt ] — i 5.7 4.5 0.13 4.4 2.0 0.26 0.67
3t — 6.9 4.2 0.10 3.2 2.6 0.31 0.72
M — 0 10.0 3.9 0.11 0.7 29 0.27 1.39
6t i — A7 e 4.4 2.9 0.14 5.7 0.3 0.22 0.35
St — v 4.4 2.6 0.14 5.2 04 0.22 0.38
i M — 0 5.0 2.2 0.11 3.0 04 0.19 0.65
6t ] — 4.7 2.6 0.10 4.1 0.3 0.21 0.42
3t — v 4.9 2.5 0.14 5.1 0.3 0.21 0.48
M — 0 5.4 2.2 0.11 1.9 04 0.20 0.93
1) 2008 4E 9 1 10 HERE, 11 A 23 HILE
4 ¢ Ir A BN
y=—0.22x + 3.26 O i
3 L i A R?*=0.70 . y=—0.18x + 1.47
S = 2= ()
\O\/ \\A N R 0.92
2]
X 2t N A zo 1T
éi A 0.023x +0.44 «
y=—0.023x +0.441
O i 2=
1t ! R*=0.68 y=—0.14x + 1.12 )
[C —- o -6 R?=0.88
0 1 1 ) 0 1 1 J
0 2 4 6 0 2 4 6

A (%)

%2 & A IR O G & AR E O B
1) 20084 9 H10H %A, 11423 H U

X, RED1.2kglZ#E T 5 OITHEM 6t - fLEHEX X
N24HZ K LETH o7z,

A PHEROERROREOHERZH 6 KL OHT
R, MHEOREHSRITIR L. HRLEEHXOERZ
100&§ 2 &, fLBHE#X TIE 3 t@H X T108~135, 6t

MIXTL109~133TdH 1), MHEALETIXIZED R WIEDLH D,

HENE DT H 5 DB/ S Ao 72 LR E X T 3 tal
X T109~148, 6t:# FH X T124~155 & HEMEfti F A% W
BEEPo7. F72, ERIISHEHEZRE, M6 tH -
ALRGIRE DX % OVHENE 3t ] - ALK R X T 1 1EH 72 HHE
NEMERGHT - ALBREEIX & ) eapo 72

LR OB ARE LTI, 27EH, SIEH KR 6
TEHD 6 tiHIX, 2/EH D 3tXZ R &, fLRFRHEX ORER
AHLBIR X & TR o 72,

FIRRICHEE G X OME 21008 35 &, (LBARHEX
T3 3t X T106~117, 6t X T112~116, LIS &
X CTid 3t X T110~117, 6t X T108~124TH o
7z, ALERHEIX, ALK & 12 3t A X A% 6t X
EHNTREDPRCWGEYH Y, IO i &0 R8I

31

2NE (%)
%3 A4 a YR oA HL & & 4 Nat & o Bk
1) 20084 9 H10H #%4E, 11423 H U

Shodz Tz, HEME 6 tEH - ALEGRE X OHERE 3 ¢
- ALBRE X T 1 7R H A S HEARE S - fbpAsE e X &
N Ehroi.

LR O ORNR L LTiE, MEHD 6t AKX,
5TEH OHEMEMHE X Z Br &, AL X OB
B EHRTE,P- 7.

IR OER EREOIIE, HELOFTREILWITEX
%<, MEHOMEERMT O 2 X, 45HOHEEERGT - {1t
Bg i X, S7EH OHENE 3t - fLBE i aL X K O HE 0 A fti
A - Abpeat X, 61 H OHERERIH O 2 KA/ E o 7.

BRI 2 & B L CHEE, AMBUBIRCHI, s iR &
R EDFEIIOWT, RBXEIZEDD S X9 R
Lol
2. 42 OEBUBIRSEE

BAME 6 TEH D 7 A 2 OFBALHI I EE % 45 9 IR
L7z EOWYHIIHEI 6t - TLBAEHEX 04.6% 12k
L CHENBAE B - fLRGIR R X T1210.0%, BROEHEHRITHE
JE 6 ¢33 - AL RCRE e [X 0)4.4 % (2 50k L CHERR & fti - bk
WMEIX TIE54% TH Y, FEROWROEWHRZ, HELE KL
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10 ABRBALGHT O T o LM

. " e "l fa e nfaTE YRS A A

2 B X H E PIRF TER o

HBK p C ARHE RER L o K &L mm | e

Hepe-erk  (H20) mSm) (%) (%)  (mg/100g) (mg/100g) (mg/100g) (cmol/kg)

Gt ] -1 6.1 13.2 3.4 0.30 5.9 11.8 258 70 91 29
StE - v 59 11.6 3.6 0.31 59 8.8 188 46 69 23
0 Jigi FH - 0 6.0 85 24 0.21 2.2 6.7 161 39 36 22
6ty FH 6 B 6.3 10.3 3.8 0.32 6.2 14.1 300 84 91 28
3t - v 6.3 11.0 2.8 0.25 4.0 7.0 204 63 72 27
e fii JH - 6.6 85 2.2 0.19 24 6.1 241 61 21 23

1) 2003 45 J] 23 HERHR

2) EE 0~15cm, 15~30cm ZERHL - 4387 L 7=
3) WfATEEE I, ML 1T BHEK Y DR RE KD 60% S HIZ/2D L HIZKERML, 30°CT4HMLEFE LT

e =z L

MR L7z

B oR B
F11R F A4 3 el R TR O TEobs 1t
. g e A HE ] fa T RV A A v
HEAE —fbpk (H20) (mSm) (%) (%)  (mg/100g) (mg100g) (mg,”100g) (cmol/kg)
Gt ] -4 v 6.5 15.5 3.9115) 0.35(118) 7.7(131) 50.4(428) 232( 90) 161(231) 113(124)  30(105)
St - v 6.2 14.4 3.8(104) 0.34(108)  5.9(100) 34.0(385) 250(133)  96(206) 102(147)  23( 99)
Mg - v 6.1 10.9 2.4 99 0.21(100) 2.1( 92) 19.7(294) 146( 91) 58(148) 45(123) 21( 96)
GtIH FH I A 6.9 10.6 4.3111) 0.36(114)  7.7(125) 47.6(338) 235( 79) 103(123) 104(115)  30(108)
St - 6.9 12.8 2.9(103) 0.26(107)  5.1(126) 25.0(358) 246(121) 119(191) 101141  26( 97)
e i fH - 0 6.8 9.2 2.4(107) 0.20(106)  2.3( 98) 15.8(258) 226( 94) 54( 88) 12( 59) 21( 89)

1) 2008 4 11 H 27 HERIR

2) RS 0~16cm, 15~30cm A ERHL -« 434 L 7= -

YA RE

3) ArfatE
HERSAL U 7o 22 SR

BB O M AL 2T EFE L, S OMEMIMRE ) 3ET
BEThH o7z, SEEREI, HECTHIE 6t - bk
X D4.7% 2%t U CHENE Bt H - AL X Tl33.9%, T
HENE 6t - ALWAEHE X 02.9% 120 L CHEAR MG - fb
B X Tld22% TH Y, REDETE L, HEKTEK
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Effects of Successive Applications of Cattle Manure Compost on
Growth of Autumn Japanese Radish and
Chemical Properties of Soil in Andosol

Syunro YOSHIDA and Koichi ANDO
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nitrogen, Andosol

Summary

In the eastern region of Chiba Prefecture, spring cabbage and autumn radishes are generally cultivated
alternately. We examined the relationship between soil fertility and continuous application of cattle ma-
nure compost for 6 years to these crops. In the case of autumn radish, we obtained the following results:
1. Increasing the compost application rate from 3t/10a to 6t/10a gave fast early growth and increased leaf

weight and root weight at harvest.

2. Increasing the compost application rate from 3t/10a to 6t/10a reduced the dry matter percentage of
leaves and roots and increased the total nitrogen and total potassium concentrations.

3. After completion of radish cultivation in soil in which the compost application rate had been increased
from 3t/10a to 6t/10a, the soil content of exchangeable cations and the total carbon and total nitrogen
contents were increased. Nitrate moved to the Layer of 75—90cm under the ground in proportion to the
compost application rate (8.1 mg/100g with 6t/10a, 5.0mg/100g with 3t/10a). Many available phosphate
and exchangeable lime remained in layer of 0-30cm. There transition to layers of 30-90cm was small.
The exchangeable potassium content increased with the amount of chemical fertilizers or compost ap-
plied, and a large proportion of it migrated to the 75-90cm layer.

4. There was a negative correlation between the Na concentration in the soil and the total concentration of
potash in the radish leaves and roots. The exchangeable potassium content of the soil was correlated
with the total potassium concentration of the leaves and roots.

5. These results indicated that continuous application of cow manure compost and chemical fertilizers or

compost reduces the need for fertilization.

38



	研究報告第4号 31
	研究報告第4号 32
	研究報告第4号 33
	研究報告第4号 34
	研究報告第4号 35
	研究報告第4号 36
	研究報告第4号 37
	研究報告第4号 38
	研究報告第4号 39
	研究報告第4号 40
	研究報告第4号 41
	研究報告第4号 42

