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1. FL®I

R, FREEMTH HHBETH 3FkSHEIEDE
ERELAR bR TV, KEEREYE L Cia¥ .
£ A4 XR—MEYT D B BPGEREIME b, —FRDER
TREVNEMELRA X h 55K - BASEZEMOE
FIRREARLRTWA, LiL, HFiBEOFEFEH IR
DOREHBNE L, PAELEBIERTRR i, BE
FOFR TR IR B REH AL T 5, FE
HIXZ h b oMo L EY SR RET 5 D EM TR
BRAFTESE IBROMBMRERT L TC5, 1ok
L, E3IBIC/NEAFWEDHERAKLL, 2EHF T
BESREEROERML, o h ERYSNE L 5 AR
BEEIND, 22T, FEBRTRIEBCERLLDE
RHBEID 2 THBRI X 2 BREE L h —ED
EBFNHFTE S = &~ 2 RHMEBRYHOE & U TR
L%,

=X = A TFEEANTH L5000 hafiZsh Tk b,
HECTR2E 1M TH5, FIRBENOEEIINET, WA
HWEREBEFIICPHRM R ETEHL [V exE D]
D75 v FEATRNMCHT SR, &VFHE2ET
WA, FRETR=F <~ 2 ZREELMEO—2L LT
EEDIREED TS,

2. RERHF&E

1) #ESES L UEEEE
1997 FE & 1998 FFIBREBEREMENMHN O 10 a,

ARREDO—HIX 1998 £ 4 H, HELBIERESKEAET
FF Ui, AW EMKESORMBIEE, ML
DO—EBTHEIML .

*2 TR A ST ZE R (940-0826 KRR TR AR 857)

R A EYE (GRE, KEEBIIAE 010-0195 KETT
i R B I PG 241-7)

* [k (950-2102 FriRHTETE 2-8050)

2000 4£ 2 H 16 H 2+ - TH
AAREImREMEE S71% 65 p.801~808 (2000)

=LA, BRI, e IR, REL R

50mX20m S % 25mX20mic 243 L, =& <R &
Y RRRHHCERE Ui, 121EL, ¥ AR=& <2 oEE
EEBFIED 7o DI BRI CRIF L b D TH b, IR
FICBATEIART oA A 72, HEES o LR K K
A ORMFHTH 5.

1997 Fi37KH 2 & o MERHAIE B o BI5GB ES R
DI-DHBKE 0. 1kgm 2 A%, = IREMHAKY
SEELTC6HTHR® iy 2kgm 2 H 5\ T dkg
m2fE+ 5ecmic£BEMLL., 6 HSH EhFh
DE IBRBRARCEZZ 2gNm2H»5 0 35g Nm?
EELLTCLBIEEL 2. tholBEES EP,0:6g
m2, K,O8gm? #{FXWHEERKB L, F—= &
RN OZERMAEIL 3 RETERK L. 6 HIHI
HAE CTHBARR O = & < £ GFE [#k] »EEIE0.75
mEEfE0.3m, BEEE 44 m2o0 1B 1L THE
L7, HEFHRHIX6 A16 H, FEHHX7TH23HT9 A
3 HIINEL 7=,

1998 “EXBTEE6 B 7 Hiw® 150, 2, 4kgm 2 fE/g
U7X (1997 Sk T Y " 2HE) othrerh %
hHETERRE (£ 38 0kgbg N K& <) ofEK %
FEL, 5H6HEERERA L., 5H 15 HiehisE
D=F < ARE [FU/NEARE] oer By EELL.
BEME1.2m, EH50.3mD 2% 2 T5.68m2 DK
MEEE Lz, 6 H19HREHE D 78 30 HizllX
LI,

MECREGENR oo oDy, 1997 8 13 EzE ]
FEHTHY, T IREACERMHBESOEELOR
ECHEEREEN 6 Bicic b, SFEIFEHRTE SR
MedE o> [8RFK], 1998 FE X RAWK CHBFiEio & [#
WNEREE] #BELIIDTH S,

2) AR

WA & SRS Lo pH & ZMHS MR EED X
D, 2RELLEEFIZCN = — 4% (Perkin Elmer
Series II CHNS/O Analyzer 2400) T4 47 L 7=,

1997 &FEix e 3% %0, 2, dkgm 2 AL CEE2g
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Nm2 B oEL 2R L, HIREE 30°CT 4 AEEES
#F L7, 1998 IR = B AL, MEMEET
O I RZE 30mg N kg™ IR L <R U < #RE T
4BMEEL, ThZhiEBE-NL7vE=7-N%5
HrU7e. i, 4o 138K 38 25~30% 0 &
FCThDHOTHEERO LBEASITI0%ICHEL .
1997 AEVIBATERIIC KRBT 2~20cm DM BT O LB
FEL, €83 AN L7 vE=7-NyoHH L.

RSER-N (3B 1 40 g ik 180 mL BN L, 30 4R
LOBABULERESHE LY Z AL VE2 O L. 7
vE=T7-NZ1I0%HEEr VIECIRE S LAY
4V F7 =7 —NEEY THHBEE L.

3) EMFEOBRES LUSH

1997 B FEAEIH 7 A 29 H, 1998 FE 3 EME 19 HE
D6B3IHALERKBG6H 2 Heb o EBFHEY
EiE LT, £E AT — 21k Fehr and Caviness ® 58
CHEL T,

RGN & Ik s & OV psk e R o IR 2 154
T 51, 1997 FEFETEH® 7 H 23 H & KILKHEH O
8 H 6 H, 1998 13 EM32 A% (6 H18 H), &HX
HA (6 H25H) LA O7H 8 HIn& AKX 2~
SEENLEERLFIL, MEB-NL7 s /VBB-NEkX
B VA F (7TFYIAVYEBIOT7S VY 1 vEE)-N
BERSHLIEY,

INRER I XS BB B EBFER 10RO 5 by
PritE T 6 BRI L, W EoRE LINER X O
INERRERAVHE L7, PEEREME 7ed 2~ 3RK
DERADHAG, JREO2RMAYEZBREL, #
et AB BEPRERINE & L.

4) B LURRBEERS

1997 sE12BATE 24 HEED 8 H 16 H& 33 HEED 8 A 25
Hiz & ABEhbAEB TR 4RI, FECER
XNE80%=x ) — VAR (R 7 r—2A03EKD)

¥ X OB EERR s DI L el 7 <V BRE ST L
fo. BELT = 2 — VRRBRIES, WHET 2 R =v el

D VRS T L. INERED 9 H 3 HEEGAEHZ DU
THHIE & FRE, FEORERIOEH 7 1 » BEY ST
L.

1998 4EITUNEE U /- AB 3500 g % 3% Rk 2L
T5 ST TENBSE, £ IREBRACEE2gN
m~? R R & L RWRRR (%7 -214) %
Ei Lo, EERCHET 5 20 g 27K 500 mL T 10 434
#C, I Fy— T30 MR, 10FECHR - HBEL
TR DO\ CEREER 7 =+ 757 (HERGH) B
WTFEFDOR 7 v —2ABER LI,

3. BRBIUEER

1) LEOBERMES LUERERE

1 INEEZO HEo B2 mR$, 1997 4,
1998 F & b & s WIEAHIC X » CpH BETET T 31
FADHoTe, 1997 F 13 IBRHHTERE, 28%F%
TOC/NHESEEIMLAA1998FE0LERITE 2
BB D =MD b, C/N e EIcEiE X v
Bl iotk, ThIEROSBNRFBOSEY EE -7
BREE 2 LRDLH, HIED Y SOHAR K CESEHE
DENHEELLLDEEbRS,

ZHAMMEOWCCEREE L b £ $BREA KM BN
L, WHEETT2EE3D Y, BREORBENT S
SHEIVREB X i,

BEER L' SRIIRYY 0 2K 0.38%, KF29.9%
Dicd, € IFlkgm 2 EHIEF3.8gm™?, RE
299 g m 2 D\ AHLT S, C/NHIIHOTHD,
MR B s U CERREE R VE R 5 D i ERE
BB LERD D, K2 ICENEE CORER
EZXRFIOMEERELZ LIV ERERLEELR
3. 1997 Tt o € S mEA T L CE # 2ke

F1  EEHLEOBMLF M

pH T-C T-N
(kgm™)  H,0 KCI (g kg™

SAE WA B

(1072 m®* m™3)

C/N

1997 0 6.8 5.1 14.1 1.9 7.4 13.9 44.0 42.1
2 6.7 5.1 19.1 2.1 9.1 15.0 42.2 42.8
4 6.6 5.0 23.7 2.5 9.5 27.0 36.8 36.2
1998 0 6.8 5.3 15.4 1.7 9.1 6.4 50.5 43.1
2 6.7 5.1 17.5 1.7 10.3 11.9 49.3 38.8

4 6.6 4.9 20.8 1.7 12.2 12.9 46.4 40.7

*RKEHEA2 g Nm 2.
e 3BT 1997 AEICHER L, 1998 IR EhEA.

NI | -El ectronic Library Service



Japanese Society of Soil Science and Plant Nutrition

R - ik - BB - kH - Rl ® SBHEAN = K ~ 2105 2 R0E

803

m 2T 20mg kg™, 4kgm? Mif T 48 mg kg™!
DERVIY AT hiz, 1998 F  HNEROHEBELN
HhH, T IF2kgm2EH t8mgNkg', 4kgm™
T2mgNkg' ZThEThWYiAEhi, EHEEY
15°C&T5% &, 30°C4BROKEBERBEScmEDER)

BEMEBT1997 E3EE~8 H 38 BAfeio 11 H

%), 1998 XML~ 7 H21 H (XD 9 HED i
L., TOHBOYMIIC EEROBREEN DS LI8E
SN, FTRETHEREXEEOMECH I LEND -
7o,

2) £EFKR
KRICEFORR LR, 1997 F 7 B 29 HOEKH
ek SRA A UEREL R & FEE 2g N m™? A
LcRIMOMNEX L W EF AT —o238h, FEED
B BERTH T, ZhiLTE IBEHEL,
HPEREL3gNm?2BELALgNm? KTREER
R I A MEA T H o e NEBFT AT — DRIEE
EnEL, R2WWRINLHEERO Y ARD RS

£2 = IRGAC L HEREEREORE

. oy REERT BPE ERMLE
SREREE L,
(kg m™) (mg N kg™
1997 0 23.1  49.9  26.8(3.7)***
2 25.1  32.0 6.9(3.4)
4 29.3 8.5 —20.8(3.3)
1998 0 33.4 40.4 7.02.1)
2 33.0  32.6 —0.5(2.9)
4 32.3 17.7 —14.7(4.7)

* % 3R 1997 0 LHE,
TR OMBEE N LN 22 F b0
REMIEE (NH,-N+NO;-N),
R b5
1997 £ EB2g Nm? B o LB iEs L .,
1998 i HEARAT » L FR % 30 mg N kg~ JRiNL T8
#EL.

THZENTEREEZDRS,

1998 FEH € s BHHI X ABRBOIIALND D,
EFEI MEII I, 2770, T id2kem 2 A LE
BERE3gm 2L 7-5g Nm232 HoFEERO
WThIWBEFRISEOETREYHEHETE . Lirl, =
IBARkgM?P AL ERERIgm 2 BHLCh
EHE 20 HEOFERDAINBER X b &FH1EHE S h
7o, WL D E IR IDIEFROW Y AR IITEERE O
RIS RBRLL 72,

F21Xe IREAH2EH TR 1EB X v EHEOE YA
HZOMEREN D Z EHRLTWABR, RITRIhDE
BOENLRI LA 2EHDOH WA T OFEENE S
Bnt, ZoEHRE LT, RROBRRINEESEREE
&M e & o REEZE R R ER 2 & U ERMEE,
BB THIVED v N OFGAL DEEZNE 2 b b MEE
MIIRETH B,

3) T HERTHFRS S USERESM

B4 1z 1997 FoBA{EEA 7 A 23 Hi Eh o 13 %5
WMUCHEE-N &7 ve=7-N2OF LR EYRT.
HE-N osER 1z i BEHARK S, Hre7rv=
=7-Nixe IZRAXCTH ERITH - . £ BRI

30
25

=20
<

v 15
€

S

=

=10

1

0-—-2 2—-2 4—~2 0~

5
(€ I#%kg n?—HEiflg N n?)

M1 B hSoEEeReER (1997 £BITCH)
[ J: NH.-N, B NO.-N, #tdiEdess vt

"N T h

2-5 4-5

x£3 E£BEWRR

i fEEN 1997 FEEFHEIH 1998 F£EHE 19 HE 1998 FE&E A
kgm™) (gm™?) Vx5-or FEE(m) VAF—o* TERE(CEm) VA5 —o* TZE(cm)

0 2 12.2bcde  40.9e 4.9d 13.4cd 11.8dc 38.2d

2 2 11.8ab 36.7 abc 4.2 ab 11.2ab 11.5dc 29.7bc

4 2 11.6a 34.4a 3.9a 10.7a 9.8a 24.0a

0 5 12.4 de 40.5de

2 5 12.4e 38.5cde 4.9d 14.2d 12.1d 38.1d

4 5 12.3 cde 37.4bc 4.4bc 12.4c¢ 10.7b 29.0b

* Fehr and Caviness? DR,
ERVFRIILSD 5% DEEEY R T,
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ART7vE=7-N2R&EIEEFL, BEAX TP
EWh o b SRR X VIR ve =T O—ER

100

(=]
o

60

40

20

HHTLA F-NEE (%)

7/23

8/6 6/25 7/8

19974 1998%

=g A BEROMNT v v 4 F-NEE (HE2g Nm?
X) ,

=8 0kem™, B = B 2kem= R = 1 %
dkgm™, HHBEIFHEEYRT,

B 2

o THERR LB ] & e & S HEE DAL D 310,
EELIEEMC I AT v E = TEBLEOEEHE R
EYLTWBN, ® IRONEEYNRRC 7 vEe=T
BILEOEBRIHE L 2D 5.

EH DL A XORR TR X - fBE s & O L
ROBRIFICHBORE, WA CEEIhLERITY
VAV (7Y A YBIOT 5V b A VB THE
* ERTABEKEFAL, EEROERER ST TF 1
ADEFRBEBUELHMTEDL L RHEL TV 5,
HEE2gNm? 0FROMEM Y V1 F-NEEGEZH2
T, BREECKET EGOREETH HHEN Y v
1 F-N &5, REER, £BRHcHr»HLT= ¢
BEAERS R ERL LY, & IREHCL > TEER
EEEED 5 WEEEERFEEOM LHRBED DI
7o,

F 4 BB O AT b ERFEHE LRI L

F4 BEROEFZMERK
3% WHREN NOsN 73 /BN vvAF-N &
(kgm™) (gm™2) (ug N mL-1)

1997 £ 0 2 18.2¢ 51.8 166.9 abed 236.8 ab
7H23H 2 2 6.4ab 53.9 217.2bed  277.5ab
4 2 2.4a 54.6 236.5d 293.5b
0 5 12.4c 48.1 146.2 a 215.7a
2 5 5.9a 52.8 218.7cd  285.9ab
4 5 2.0a 41.9 212.1 abcd 256.0 ab

8H6H 0 2 24.0c 155.8 262.2 442.0

2 2 6.4ab 169.6 404.6 580.6

4 2 4.1a 203.3 471.8 679.2

0 5 27.8¢ 146.7 285.8 460.4

2 5 5.7a 129.6 330.5 466.1

4 5 3.2a 208.2 410.5 621.9
1998 4£ 0 2 90.5¢ 169.4¢ 117.2bcd 377.1d
6 18 H 2 2 41.9abc 73.0abc 138.1d 253.0 ab
4 2 11.9a 50.7a 127.5cd 190.1a
2 5 57.9abc 106.6cd 109.3 abced 273.8 be
4 5 62.2bc 105.0bc 76.9a 244 .1 ab
6 H25H 0 2 72.2 102.4ab 111.0a 285.7a
2 2 55.1 89.2a 162.8ab  307.1a
4 2 50.5 165.0 ¢ 567.6d 783.1c
2 5 53.6 93.3a 160.3 a 307.3ab
4 5 119.7 187.2 ¢ 392.5¢ 699.5c¢
7TH8H 0 2 14.1c 178.3 322.8a 515.1a
2 2 6.8ab 179.5 363.5a 549.7 a
4 2 2.2a 152.9 385.8ab 540.9a
2 5 5.8a 184.9 602.4c 793.1b
4 5 5.5a 175.1 374.0 a 554.6 ab

RV FR L LSD 5% CHEE YR T.
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ERERT, 1997 F£0BEEA 7 A 23 Hize s BEHAK
OEEBWROHERIBE 1T IREBEAR X v A7, B
DEXBEEEE (v 4 F-NE) NEWEETH-
7o, TOMEMIFIEAO 86 HThEKETHD, B
BERR» LN EERTOY VA F-N KL OLER
Bl iBWAR %L kb EANE 2 7. 1998 £
6 I8 H (EHE19 HE) R Lc®  RERAX D
HERICIIEB-NE7 I VB-NOSEREIEL, v
VA F-NLETRITLERERS koTe. LaL,
EFEIAD 6 B 25 HikiifFE e Ry dkg A L =K T
TUAF-N2AEINLEERELERECHEML, FE
KD 7H 8 ARERI L » C—EDOME™IZ o7z

EALEES e Nm 2B LARKTCREECLY L 1 F-
N 2% leote,

X3 zEHERDOWHE-N & v v a1 F-NoBRYRT
23, Wi ORI EOMHEBABERATED bh b, kML
RS EOL R I S\ L BREE I/ TIH E h B
T EREBOMELH HY, ® IREAX TEREE
EHEAEEs (M2, #4) HRELTEZEIBLS
EEESEROM VAL (F2) LHEBEKROME (K
1) THREOBEREESM ELILbDEEZLNRS,
7efil, = IBRBAC X s HEESE YL L LcE
HOBENFS LIz VORI EETE IR\,

4) NBS LVUNEBHRER

B, E IREHRAX CHEB-N "L EEE I8 2ke £ 5 INER O FEBE 2 R$. 1997 FixelE
XEBEERZX R -TD, € 3IROMBAEI BINS

LI oM TEERTER, TEMBZF G S h 28R

900

800 [ BB ote, 1998 FESBMhREIROER THH, € 184
100 kg2g NXTRLPH L IBFERIET L, £ I8k?2
2 kg M6 T AN B B U 7o KX IES BB & F% o

£ 600 o EEWERESC LHTEL,
250 O %6 B & FOBRERLRT, 1997 Eo IR
-, 400 ~Q 0o BERENE -1, £ 1B 4kg2g NRKAD =
T 300 ﬂo ®) SRR TN T B ERA S D o e, COBEEE LT
T 200 © o O Q 3 EC R AT B BT, & s B AB o8I
100 [ BFbhs, 80 OREEBIER S EFMGE = A0
0 , . 1 KGR P VARKEER PV ADBEREEIhABET
0 10 20 30 40 By, KfBicd, ToRHoBRYTLE LiogKE

NO,;-N(ug mL™")

3 HEWOWE-N Lvva F-NgEREOBR (1997 4)
® : BHERI 7/23, O : FEHEKHA 8/6.

REND LEEOINERKERCEE LB 2R S,
1998 £ T%, € 3 4keg2g N RIZFEIHEIN L2,
flio = I RFEAXK TN T 2 HRTH - 7. & OBEILE

5 RO I E

3 1% WmEN EE  ESE EWNE pxe i SR EEHR
FBE (gmD) (gm) — (cm)  (mm) He b
1997 0 2 237 261 161 39.4 9.1 4.9 13.0
2 2 227 286 158 38.7 9.0 4.7 12.9
4 2 227 310 167 37.0 9.0 4.8 12.7
0 5 230 295 147 39.1 9.1 4.7 13.0
2 5 223 267 156 38.7 8.8 4.8 12.9
4 5 219 268 149 37.8 8.9 4.6 12.6
1998 0 2 295d 345d 212d 46.0d 10.4d 59cd 12.9d
2 2 244bc 298bc 201bcd 38.3bc 9.8bcd 5.5bed 12.6 bed
4 2 125a 214a 92a 28.7a 7.7a 40a 10.7a
2 5 278 cd 287bc 209cd 45.6d 9.8cd 6.1d 12.8cd
4 5 228b  316cd 170Db 37.6b 8.9b 5.6bcd 12.2 bed

ERXFEILSD s%FEERTT.
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#£6 INEd X OCINEBRER

g C R MIEN i B ABFM AB—3E AB¥KE
: (kgm™) (gm™?) (xX10°m™2) (#H m2) (gFM) (gFMm™)
1997 0 2 156 ¢ 1.65a 258 ab 141 ab 3.45abcd 488(100)*

2 2 153 be 1.84ab 285b 164b 3.26a 534(109)

4 2 150 abc 1.66a 240a 133a 3.58d 477( 98)

0 5 152 abc 1.68ab 256ab 135ab 3.54bcd  477( 98)

2 5 150 abc 1.65a 249 ab 143 ab 3.56 cd 510(105)

4 5 143 a 1.88b  268ab 158 ab 3.49 abcd 550(113)
1998 0 2 26.9d 1.40ab 377d 2%bcd 2.44a 716 b(100)

2 2 24.3bcd  1.53cd 371cd 314cd 2.50a 783 bed (109)

4 2 18.1a 1.56d 282a 233a 2.61ab 608 a( 85)

2 5 25.4cd 1.40a 355bed 321d 2.56 ab 821 d(115)

4 5 23.9bc 1.53cd 364bcd 301bcd 2.72b 819 cd(114)

) e iFHOkg2g NRE 100 & LNELEZRT,

FE TR LSD 5% EEE R R T,

RT FEOEBIOHEHT 1 7BEFE (1997 4)
®IF  MEN ¥ (mggDM™) BT ¢ 7 % (umol g DM
(kgm™) (gm™)  g/18 8/25  9/3 8/18  8/25  9/3
0 2 50.1 86.2abc 79.9e 177 153 111
2 2 47.1 112.7¢  64.5bc 183 160 125
4 2 46.6 79.8a T3.7e 125 148 117
0 5 63.0 75.9a 65.6cd 203 161 132
2 5 60.5 108.9bc 64.9bc 208 144 142
4 5 495 73.1a 53.9a 187 176 97

HEFRNY LSD 5% EBE AR T,

HIEE ) R OEME —KEOEKTH7, 0%
D, BHTEWILIRE D BT OLE LI IEMHER Y E B 5
WIEFEOHETEIMEIL, FRoERKEEE LR
Ezbhb, ARY 3~ 2 RHEoBRRBF L
KEBERTONO-NKIOCEHEERTDODT7 SV I A
V-NOBLIEEZH U CWARREBRIC W B odhc
FRECaY e — T HEMA I EAFD TS,
T SBAHRT S &\ 5 B EENEFEORD
DEFREBMICFER T 50 REMEL D 5,

5) FEORKES JUERK

1997 3 FEA A i AWREER > ThH 5 FEOHE
LIEEET L VBEBREYBI L (R7), BIERK
BB/ et CEBLALLIARY v — ABES DL
HE NI e DI S TIATH Y, 7 = /7 — ARERET
SRRSO L, SAEKE SHEEEE L33 HE
D8 HABHEKREEYRL, =<2t LTNELL
9 H 3 HTIEA LT, Masuda!® =& <= 2 DF
ERESERIBEE B HRERAE D, UBEI T2

EHEL TR, SHOMBRLE BT 5, LEXE T
8H 2 Ho*® 1% 2kg m™? fe X THEN %S < T B HHEA)
BHotM9 HI3IHTIEE { BLEREHE L T—FD
EREEED b lah o fe, BEBE7 3 7 BRXERATE 26 HER
D 8 A 18 HUBW A 2 EmTh v, MBEXE BT
BETED BT - T,

1998 FEAXNE L o= F = 2 (£ 3B 4kg5g N R %
<) #HCWTRERBYER L (F8). = 1 &K
HA2gNm? REtBR & LT—3~+3 D 7 Bf
TEH L7z & & A& e % 2ke 5 g N>RHEE>
T IR2kg2gN>® 3% 4kg2g N XDIETH - 7.
X = A0RKIKELT, 5H -HED X7 I /B
5455 s LAERbECHEOHAYEEHRL T 5,
1998 D RRRER M Licy v 7AW TEETFE
DAZ v —-RAEFERESTT LI, SHERONTOHEB%
RIS ORI 3 9 — CEER LB R RV,
A7 m—AEGERIMNEXE® 1FH2kg5g NX TIX
Mm%, = 1% 2kg2gNRKE € I84kg2g NRK Tk
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G- - EF - 1H - K = SRBAN =~ 2 5 2 BEIR 807

#8 ARABRKGRIEEFEER (1998 4)

3% MEN HREATR(E® Fop
(kgm™) (gm™ BB Hy Ha o sE%k #wEg  (mggFM™Y)
0 2 — P i — 38.3
2 2 0.00 —0.38** —0.24 —0.38 —0.29 29.1
4 2 0.19 —0.33* —0.60** —0.52* —0.48* 35.1
2 5 0.17 —0.05 0.24 0.14 0.29 38.6

S PTEEFE 500 g & 3B RIEAKT 5 ST, ERBSHE 2 LD X7 - TRKRL .,
FEFE - (—3) ABIEHIREV (+3) o 7TEEE L, Wilcoxon DJEME T

HELL.

bYTIETFR 20 g /K 200mL T 10 SRA T, ¥y —T30RERL, FREYA
B, EHEE e= T 7 TCAZ e — A B EBR L.

W EhZEh b, 1% KETOEREEYTRT,

HE L D ETL, BREEREKAROHACRETHEI
L LERTHo .

PEo X5z, AKBESEMC: $BREBAL (=%~
AEBEELULEES, = IREAXCIBEEHENS =&
< A DBEEBEEVEEL I LMENTED LN, & 3
R X »ERYBOMEIEY R ORISR 21
THIETHRTE, BENRBENEEL ENTE
7o,

L .

1) ¥+EAKHEE B\ IS E o 2 2
ET B0, ® UREHHAL CHEYEEOWE LR
7o, & RXC/N UV EL, HABRCEL 2E2H1IK
YEECEXBEE L LT=8 <2 S L.

2) TEBoENEERBOBR, SRR LHERL =
IREA1IEETRE $R2kgm 2 A T20mg N
kg™!, 4kgm2Tix48mg N kg™, € I RiEH% 2 F
HtdZzhZh8mg, 22mg N kg™ OEEBER DM
hIABDERD BTz,

3) TIRC L AEFHEIMRERERSgm? O
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Effect of Rice Hull Application on Vegetable Soybean Growth, Yield and Quality
in Upland Field Converted from a Paddy Field

Yoshihiko Takahashi, Takashi Sato*!, Takashi Hoshino,
Toru Tsuchida and Takuji Ohyama*
(Niigata Agric. Res. Inst., * Niigata Univ. ; ‘present address : Akita Prefect. Univ.)

We tried to improve the soil physical conditions of a clayey upland field converted from a
drained paddy field by the application of rice hulls.

Nitrogen starvation occurred with rice hull application due to the high C/N ratio. Vegetable
soybean is able to grow under N starvation conditions because of N, fixing activity. Rice hulls (2
kg m™2 or 4 kg m~?) were applied in 1997, and vegetable soybean was cultivated in 1997 and 1998.

1) As a result of a soil incubation examination, in the first year, 20 mg N kg~* and 48 mg N
kg~! were immobilized with rice hull treatments of 2 kg m™% and 4 kg m™2, respectively. In the
second year, 8 mg N kg~! and 22 mg N kg™! were immobilized.

2) With the immobilization of N in the rice hull treatment of 2 kg m™2, it was possible to
correspond by increasing the amount of fertilizer-N (3 g m~2). However, in the 4 kg m™2 rice hull
application treatment, fertilizer-N must be increased more.

3) Analysis of the field soil and bleeding xylem sap indicated that the soil NH,-N/NOQO;-N
ratio was high, while the NO;-N amount was low in the xylem sap from the rice hull plot. A large
quantity of ureide-N in xylem sap was detected in the plants of the rice hull plot, which suggests
the promotion of N, fixation in rice hull treatment.

4) The rice hull treatment increased the yield more than conventional treatment. Especially,
when basal fertilizer-N was increased, the degree of yield increase became high. The yield increase
was due to an increase in the number of pods per node. The factor was related to N, fixation
activity during the flowering stage.

5) The sugar and free amino acid concentrations in the seed, which are related to taste, didn’t
have a consistent relationship between the rice hull and fertilizer-N treatments. But it was clear
that when vegetative growth was suppressed and yield decreased, the taste became bad.

In conclusion, rice hull application affected the growth and yield of vegetable soybean. The
problem of nitrogen starvation after the rice hull application could be alleviated by increasing
fertilizer-N. Moreover, the rice hull treatment increased the N, fixation activity of root nodules
and increased the yield.

Key words rice hull, root nodule, rotational upland field, taste, vegetable soybean
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