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B 13 FHHTE L oL

. — EN LEEHR EC pH TARREEE R
(%) (%) (mSm™) (H,0) (mg kg™)
9000 B 2.74 0.21 10.4 6.0 50.8
APk 2.70 0.19 10.0 5.8 57.1
B - - 6.2 6.0 58.0
2010
AR - - 6.0 5.9 71.9
BHEEE (A) ns ns ns ns ns
ER (B) - - * ns ns
AXB - - ns ns ns

*ons 5% KIETENTNHEED ), HEELRL.
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BRI 2009 4B L O 2010 R HERR SR EBE R 5E
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X, 4mx5m & L7z 13RI, ¥4 XFEEROELD
LR L7z, BAERIZBWT, &RE, £%F EC,
pH (H,0) B X OISR ICHHELM CHEENTED 5
N7 o7z, 4EREITIE, EC 272009 4E & [T 2010 4F
THEI K272, THREEEL LU pH (H,0) IZF K
M CTHEBEENRDO N D -T2,
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W4EE DI, 7 RIS, PEMG TR S
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R X ABRERT I E L4 15 em % 2 WEHR L7z, AERRX
FHITED I Z 2 SHHE 21T b 2o 720 2009 4E1X 6 A
19 HIZ, #f20cm, M 40cm (12.5% m?) TIEML,
MEMBIZAT D2 22572, 2010 £1L 6 A 28 HOMEIEE 22 D,
FRRT 15 cm, 4130 cm (22.2 ¥k m®) CIEHEL 7. 3RFERT
AR (80 gm?®) EEHEX CIZeRBIEIE, AKX T
FEEBEL, %7 A1 RIS Y EEAIK (PO=7g
m?) LA )L KO=7gm?®) ZREBEL. W
L, TRR2MBEL, WASERMEI, MHX%2T-oT
TRR IR CE L7z, MR L O YO EITICHE Y, AR
O¥MB X OBERILIIITO R o7 AFHH b oER
PR L L, MR S IRER OB A EE T 7
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#'— (CR10X, Campbell Scientific Inc.) % Fi\V>ThRosk L 7-.
HWEDHHES 20cm FTOIHEKSE &%, TDR (Tektronix
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TllE L7z
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WZOWTCLUFFER), 9H1H (74 H, #%5H), 9 H24 A
(97 H, FFEEAH) BXU10H 25 H (128 H, Bua),
2010 £1£ 8 A 11 H (44 H, BAFEWD), 8 A 30 H (63 H,
EHM), 9 H21 H (85 H, THEMEKM) BXLv 10 H 27
A (121 H, s (cHbiosF2H#HAE L7 1HO
A CHRAEYM72 ) 2009 4E1E 6 Bk, 2010 4E1% 9 KRl 5B
 FIEECYR L CRIL 72, SRIL 72 Vo EERE
EEEERAWE L7z B L AR BT, B
B TINDH B LRICOWTERIFZENN L 72, F0%,
2 T & 80 FET 72 IR L, B2 E A e L7
INnons, BI5GB B AR TR
(CGR), #ildfb= (NAR) B & OFIyEmfEiEE (LA
AWMU BTE & BT D 5 A AEHDEFEGHR
TOVE— VI X D HIE L7

IHERIN S BUAE24 72 1) 2009 4213 6 A%, 2010 4E1% 15 Bk % $F
WL, WERALZIT- 7. LBk oxE il &
FiE, GAEAHELCT, TENEL L ONEBKERY
BL7:, B, TEIEOEKERIIL % & L7,

5. AR LA FEICKSDBROEREEEZEDBIE
2010 4E 8 H 11 0 (BAfEHA) B X U°8 H 30 H GE3) 12,
74 Ay FEROY > 7)) 7 & [FlRRIZ, Takahashi & (1993)
DIFEIHEHIRS 7 L A Rkl & ) Rk o 28 F w1 %
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1. 4 Z4AEHMPOBSE, BRI —VELUVL

BAkHNEE

552 312 2009 £ LN 2010 f4EICBIFAS 6 A5 10 H
FTCORNHGEE R L. BE» S5l & 8 A

#2F& AMBSE Mm*dh).
FR 61 77 8 1 9 10 1
2009 20.0 17.0 18.1 17.1 13.0
2010 17.9 18.6 20.4 16.0 12.2
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H Ff7K = (mm)
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- 0.00

R A 2
B A XEFHR RO O KR & KRG &R OHER.

i3 H ok, Priuiilid ok &

N

W ORHHE, O BB, RENIBIE 2R

(m* m*®)

il
4
R

A

SEt=/

O HGEIE, 2009 4F & L T 2010 4EDVE o7z, B 1
Bz, &4 ZAFHRBOHBKEEEEPS 20 cm O
By Em e R L7z, 2009 4, 2010 SEV I ILOERICE
WTh, EFWRICBEKRNEL L, Fotk, BoKIZEd L
HEBBRPICHORADS % EIAHRO b, )
5 BIAEH ¥ CORSREKRIZ 2009 4£2° 406 mm, 2010 4E1
234mm TH o7z, F 7z, {2 S BAEH F T4 %$0(2009
4549 HIE, 20104F ;44 HR) © 5 5, 1mm Pl EDOREK
2 B L 72 H B o EAE 2009 4E & 2010 4ETEALEI 55%
£ 33% THho7z. 2F D, 2009 4E1%, 2010 4F & LT,
TR S BAIEH £ TORKOHEDZE L 5 BBk E D
%otz EIEPS 20 cm 0K EEIE, 2009 4F,
2010 FFVFTNOERIZB VT HFEKREOHER L ARk
EFOMILE CHERSNT, ZORBEBICIKTL, £EFH
PO S MERF SN D EIAASED bz, F72, 2009 4F
KRS EEDPRIEN T T R EINZ0IC LT,
2010 FI3 B 2 HERE TR T Lz, X2, Pk
THBT 2 L, 2009 FI3AEFHIM A8 LT & i L <
AT AR Emhs e CHERE L7z 2010 413, $RTEER
2 SRR IR & i L CARBHE T 3k Eamhte R
L, ZORIIFHRERIHEIIAS LR Do 7.

2. 54 Xt FHEDEFE L VIRE

3 RIS, EHFEENO YA XOFEEERLIZ. 2009
1L, AFMZEL e & IR L CRBHR o EEE)
HNEATH Y, BRI L BT B CHHRIER I =
FEMFRD STz, 2010 4RI, AT A E L CEERICH
REMTHEEDRO SN Do, # 4 RIEFRE
DFA ZADFEEE K AR L7z 2009 4FE1%, EFEHMZMEL
THHE & I L CARBHE O X BDD % WEIAITH
%%W%% EHHE LA BT H 7z, 2010 4RI

B AELC, FEHBUICHHELEM CHEZERO S
h&#ot.iﬁﬁfi,mmitk%tf%mi@i
EEBAE R LI A o 7.

B2, ¥ A X FEEEME O IR L7z, 2009 4
i, BRI BT, B & L L CREHE O H_EERE Y

3R EFRNO S A XFEEER (cm).

KIEN Bt BHAE A F-FAOII I
9000 Pk 42.3%0.3 49.51.0 46.0*3.0 46.6+2.4
HHE  33.8"=+1.3 39.6"+2.3 39.2+1.8 42.2+2.5
2010 P2 45.0+2.6 47.1+3.1 47.5+1.9 48.6*2.7
NG 42.0%0.9 48.7+1.8 49.0=1.8 47.9*1.4
HHE: (A) * ns ns ns
4E (B) o ns * ns
AXB ns * ns ns

AL ENEN 1%, 5% KMETHRERMICEEED .
ns ; 5% KHETH LA, L.

OFDENEN 1%,

5%RETHEAEDD .
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B4 EFRNO S A XEEEK
IR Bk BHAE] I TFEIAM J AR
9009 Pt 14.4+0.7 14.0%0.3 14.4%0.1 14.2%0.3
A 12.7%0.3 13.9%0.1 13.97+0.1 14.2%0.2
9010 Pk 13.0+0.3 13.0%0.2 13.1+0.2 13.2+0.2
A 12.9%+0.1 12.8%0.2 13.4%0.1 12.8+0.3
B (A) ns ns ns ns
£ (B) ns e ok el
AXB ns ns * ns
Il + REAEGRE,
? 5% KHETHHRIEMICHEED ).
ns; S%KHETHEAER L
wE S ZNEN0.1%, SBKETHEED Y.
1200 1 2000 4 - HEAVNS WA TH o 72, 7550 & FEEAM TIEHbE &
1000 + R Il L CREHE D L S E A TN S Ao 72, 2010
300 - FI FRICBWT, BRE & i L TR O Hl R
WEIREZ AR TH - 72, FEERM B L OB <k
600 |- Pk & el L TABE TR EICH B ES K E o
400 7z
—~ 9200 - 85 INGE, IEBREREB L OIHERE 2R L7
'EO . 2009 4E B £ 08 2010 4SBT, Il & IUERER TS OB
i ] EEH THEENRO DN L b o7z, FRHTIE, 2010 £
5 2010 % 1% 2000 4F & HlE L CHM L URA I D72 00 12,
51000 f *
Q 3. AR, EFEREFEFLIVRMOEREEF
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i %

H28 BRI O LR E O,
BORBHE, O B S IR AR e
5% it CHHEIEI B B B 5 T & 2R

< 1%,

h

{3

56 212, BIAEMIA 5459 O CGR, NAR X UF LAI
R L7z, 2009 4E1E, B & i L CARERED CGR B &
" NAR DVE BN E o7z, 2010 4E1%, HHE L LT
AHHZD CGR B LU NAR AR E o7z 2009 4,
2010 £\ Fitd, LAI ’%#i.‘&‘??f“ﬁ?%ﬁﬁ”&) 5 htc
o7z, CGR BLUNAR 12, R EHHETORTHE
SHAER DR bz,

857 R, B EEFKMD A XDEGEREHFEE

B5E ¥ A XD LGRS,

n Bk . ek 2 FIHLE TR
(m?) (g) (gm?)
9000 Fite 934 + 88 1. .1 33.3%0.7 506 = 15
AL 956 + 38 1.6+0.0 32.9%0.4 515 * 24
2010 Bk 799 = 7 1.6+0.0 33.4%0.8 433+ 8
AR 783 = 16 1. .0 32.5+0.6 410 = 17
Bz (A) ns ns ns ns
ER (B) ok ns ns ek
AXB ns ns ns ns

il + FEAERRE

ek wk D ZNZEN0.1%, 1%KETHESED .

ns : 5%KIETHEE L.
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56 7 RAEMID S AT B 1) 2 AR REREZ (CGR), #iRIfLE (NAR) 5 LU
PRy EEmRTRS (LAD.

CGR NAR

w it . ‘ LAL
* Bk (gm*dh) (gm*d?)
Bt 16.5*1.6 3.3%0.2 4.9%0.2
2009 P .
Akt 9.17%£2.0 2.37£0.2 4.0+0.6
bk 15.3%1.0 3.2%0.1 4.8+0.2
2010 . B
At 19.77+0.9 3.8%0.2 5.1+0.2
B2 (A) o o ns
R (B) ns ns ns
AXB XS seokok ns

P+ B
* 5% ki CHHRIER IS EAEH Y .

ek ks ZNEN0.1%, 1%BKETHEEEDD .

ns; SWKRETHEERL.

A7z 2009 41, BAAEHTIC BV THRE & i L OB
DEFBREARPABIMED o 72, AT PR EH

73 B LRI BT 2 EHBREAFE (%).
I GRS

THEEDO SN o7z, 2010 1%, FAfEH B L 0% Hike 2.8+0.2 4.6+0.0
P FROBMIC BT b, B LB Ay B 29 ke 1.6%=0.0 4.6%0.1
THBEEDVHDO SN o7z BEHIZBWT, FikEH 2010 Pk 4.8%0.0 5.4%0.1
LD CHE LR HESERA RS bz, kM Tk, B R 4.8+0.1 5.5+0.0
FEHI B X O FII2 35\ T 2009 4F & B LT 2010 E 03 B (A) e ns
BB EERDNEEIIES N7, 88 FRIZ, BB & &R K (B) o o
BB BHR Y LA NliZR L7 SEHICEWT, H AxB o ns
LA MEICEERPBRENZIE S NT, ko T RESE

FEEGE R HBE L THEIE A S N o 72,
% =

A ZEFMIN BRI A U3 VK HESRI I B
W, B D BIREM T TEE LAHEHE & X0

1% KIETHIR I EEED Y.
wk 0 1% KETHESED ).
ns; 5W%RETHEERL.

583 2010 FEDFALI & AFIHIZ BT HAR 7 LA Ml (%).

FEMBAEIPE YA AnFn LIty 52 L2k Y, AKHER P BAAE] A

HIVEATE 7 A XD EF R Bk E D% A & BEA T Pz 67.1%1.6 67.4+8.8

THEGRT L 72 A 61.9+1.6 76.4%+2.3
FERE, FEEHK MY EEPRREE TR L2 T + e

EZ A, 2009 FFAI BT DAFHE S A4 ADEFIZHHE S A X
EIBEE L THIHI S LTV 2AY, 2010 SEIC BT A AR A
ADOEFIIHHE S 4 X &l L THEEThH 72 (53 &,
B4R 2. BRI, MR EORINAE L\
2 6 EFH D CGR 12, FFREFHREM CHELZH
TERDRRO btz (55 6 ). RO CGR DAERM D%
BRMUE, AR EHHRTENEN 2% L 5% TH Y, HF
e & R TABHE T CGR DEREE N RKE VT LS
Mo 7z,

2009 2B WT, AHHE ¥ 4 XD R 2 5 F 5o
CGR HHHiE & Il L Tk o 72 01%, RO A HH &
A4 X? NAR HHE & L L Tk o 72720 Th o 72 (55
6 %), ZEHERSARIIMIBOCE AL & B BERS
A Z EH 5 (Sinclair and Horie 1989), NAR 1252 %

FRENZ BT 5% KIETHHR I RS L.

IBTERO—DEEZ H1LD. 2009 FITHHE & i L T
P TR O EREH RV BIK» o 7272012,
BAAEIA D & B FIH D NAR A& o 72 FeE oSS S 7
(e H£75H).

AHRECEGEBRTAEM» > L ERO—2 L LT,
2009 fE1E, 2010 4F & Ll L CHfHE 2 & BIAEIE F CokEKk
BYL L, hBho, DS E T, A T3
H L I L TR G OBWIREDSS R SN2 2 L E 2
iz (1K), KHEREMIC BT, BIER L35
ILINEBREMTICBINL L, ¥4 ADOFEENFEL 25
LB, EHEREAEMUTT LI EPHESIN TN
B (BA1994). Zho5DZ Erb, AFEICBWT,
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2009 FIIAFHE CTIEOBMELF Lo 72bD e EZ S
nr.

—, &% 2 AR T TEKGAMLT L7z 2010 4F
T, #HEEE L TARFHZO CGR B L N NAR 25E 4>
72 GBI, %62, AWIEOMELFERIZ, Mils
W, AR S A X3 5 4 XL g LT, NAR O
INZ & o TREMLE CGR VK& b 2 EAURENT
W5 (Yusuf 5 1999). LAL, AHHES 1 XD NAR A5
I LIEIZ K& 2 2 BHICOWTIZH S 2 Tld 2 v,
2010 FEDOFAAEH] & BFIN DO BE S B R EHHRB L Ok o=
FREEEEICAERPHEEMZETRO SNk o7z 2 L b
5 (5573, 5 8%), NAR oBtEM=ICIzg2RZ DO
RABEG- L 7w RetEASIE S S 7z, ARBIZE UL, BHAE
M oEFRMNE &L 8 HoHE =T 2009 4 & Ik L T 2010
FETIEE»o7: (B23K). HEfEEAHH S 1 XD NAR
DERIZOWT, 2B L L DD SHEHT 5 LB DH
LrEz LNz

¥ A XORPERE L ROV, FIFERI o H - #5552
EEPREICHENED LN L LW IWENDH L (FEH
1985, Board and Modali 2005). Z @R & LT, BifLRET 20
HZ2 72 6 BE £ Compd 3R AL 1S,
BRAEAAI LARE O 82 e B X B IR AL AR B e 7 T
T EICEY, BB O A DI R E L T v
LEEZoNDL FBHEDS 2001). AWFETIX, KEKRICE
WO, B DU OB A i | B R R T R e 22 ATRED
SNZICH b B, s L ONGE ICPRR - T DS
RobNahrolz (B5%E H6%K). ik, BN E
TOWYEREDPHEER CEDL S hh o 72 2 E PR EL T
W B TREMSEAESR S e (552 ). — 5, RKRREIC BV T
2010 41 2009 4 & i L CIEASKE IR L7 (55
). L2oL, BACHIOH sz B4R R I Cf BT
ROLNLrolz. INTETOWIELS, FEHEMINEL &
5L, FERMBLORBSHAT LI LI2LD, PEd
BT AZEPHSPIIENTWS GRIE - B 1991, A
JIIS 2009). 2010 4F1% 2009 45 & i LC, FHEHKB &
OFED WA L7z2 e (BB4K 855, 2010 4F0
INEOETI2IE, B ComAEED#ENTIE R L,
TR ORI & 2 FEHEB L OFRHOBAIHEL
TelEZ NI S, AEHE Y A XOBAEMRIRORY
HEELNEOBBREHLNIT L9 2T, EEKRMBIEE
BB CEEH LIRS ETH L EEZ BN,

HARD K RN B 1) 2 AR TIEOKFIREE L 574
ZDHEFIZOWT, HBHEERICEADD - 72561218, &
FHEE I CIERENC MM T > T b 720, EHKDTHK
RHKAERD S A ZAOHFEHIL LR T SEL T &R
(B S 2007), #l2, GZERERICIE, AP 1
LI L CEEKR G E RS NS 720, 54 ADEE
WCAERMTH S L (FHikd 2008) PHLMIZENTWDS.
Lo L, RO X512, DS £ CRIIMIZD

720 THIKDSTRN 72 A 12 BV T, AR S 4 X0AEF DR
EDX O BREREEZ TNV T EIZOVWTIIMET S
T, AEfFRIZ L - T, 3 - b BRokkE» D
VR, BITEIILARE O AR &7 1 XD AEF IdHHE & It
B CHERE & % 275, H3F - WL bR OBKEDPL WFIZ
(&, BFEHI IR OARHHL & 4 X0 AF I ZHHE & Hole L <
SN MREEAVR SNz, S8, 2O L) A Y 1
AOEFIZRIZTTREAKORE LS L) —ffbT& L, KH
e DU NP S IR i T e /N AAY N OE =1 AN [ VAN P RVAS)
WHREMED D 5. FD720121%, K  TIER AR H
W, DS BRI E CoRkER L UK ER L
AHHE S A ZDEFOBBIZOWT, E5%50%8%1T)
VBB DL EEZ NS,

B AW A BITTH12H72 0, FHPRFERFB R
TR B B OB A 5 v 7Ol 2 2T E vz
72 IR L TR L B 5.
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The Effect of Precipitation on Growth of No-tillage Soybean in the Upland Field Converted from Paddy Field : Motoharu
Murata, Hiromo INouk and Tatsuya INaMURra ( Graduate School of Agriculture, Kyoto University Sakyo-ku, Kyoto 606-8502, Japan)
Abstract : In upland fields converted from paddy field, the dry matter production of soybean in no-tillage (NT) and in
conventional tillage (CT) was compared during two years that differed in precipitation. In 2009, when the precipitation during
soybean growth period from sowing to flowering stage was higher than in 2010, the length of main stem, the number of nodes
on the main stem and the dry matter production after flowering stage in NT soybean were lower than those in CT. Particularly,
crop growth rate (CGR) and net assimilation rate (NAR) during the growth period from flowering to pod setting stage in NT
was significantly lower than those in CT. This may be because the leaf nitrogen content at the flowering stage in NT was lower
than that in CT due to wet damage. In 2009, much precipitation kept the soil moisture content high until the flowering stage.
Additionally, the soil moisture content in NT was higher than that in CT in the same growth period. In contrast, CGR and NAR
in NT were significantly higher than those in CT in 2010. As a result, there was a significant interaction between tillage
treatments and years in CGR and NAR. These results indicated that growth of NT soybean was lower than that of CT when the
precipitation from sowing to flowering stage was high.

Key words : Dry matter production, Growth analysis, No tillage, Rainfall, Soil moisture content, Wet damage, Yearly variation,
Yield.




