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Fer kX TEREREHEE it I 2% 5 e - I Pt
FEk S iy Bk B EEoREE 35 Fy E’:J\ qu’ij ﬁﬁgj 25} WA b
(gkg") (gkg") (gkg") (gm?) (gm® (gm? (gm? (gm?

2006 LW 8 0 3.27 5.74  2.31 FEEDUEAEEL 8 - - -

2, 12 3 3.57 5.72  2.38 FEADVENEL 21 4.3 8.0 0.0 6 4000 1000

e 6 0 ERFE AR 2
2007 = 6 0 AR 1

A 1 HEEL 1
I it A 2

Y9 2 3.80 5.45  2.05 FRADUEALE: 12 5.1 8.6 1.2 2 700 700
9008 M2 3 ERFEHER 5

FH 3 0 AR R 1

G 1 0 Keda 2

YR, 5 0 4.42 1.27  7.20 AEEDUEAEEL 9 4.4 7.2 1.3 1 500 500

[t gy 1 2 ERFE AR 2
2009 F:H 3 0 K 2

R4 1 0

g2 1 0
TR A = AR R - 0.65[1-exp (-0.04 - )] + ©%F - 0.45[1-exp (-0.00028 - t)], t: 25CHMRFTHE, WHIZA 4T
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) +3 LR SRR
s . Mg RE —— - - -
R ABRX (gm?) KRsERe LEEF TEERKHE it F 55t C/N I S
(gkg") (gkg") (mg kg ™) (gm®) (gkg")
iy i 0 0.012 0.151 27.9 - - -
2008 A 0 0.012 0.163 29.8 2000 47.7 0.785
HERE - (LR 5 0.012 0.163 29.8 2000 47.7 0.785
AL BAEA 5 0.012 0.151 27.9 - - -
I e 0 0.013 0.130 24.3 - - -
9009 i E 0 0.017 0.140 28.4 2000 30.7 1.195
HEAE - LR 5 0.017 0.140 28.4 2000 30.7 1.195
AL L 5 0.013 0.130 24.3 - - -
THEEREIE = BREFEE - 0.65[1-exp(-0.04 - )] + LI - 0.45[1-exp (-0.00028 - t)], t: 25C AR ME, HIHIE
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5535 AEMIM T 0PI O H B .

5 AF395 6 A IR

HIAEE 20 HIH

ER FAEH AR, THRR CPELR O HERERE PRI
(©) () (C) (C) (hd") (%)
2006 0.0 +0.1 27 .4 +0.6 7.1 114
2007 -0.2 -0.1 27.8 +1.1 7.7 124
2008 +0.4 -0.8 28.8 +2.0 8.2 132
2009 +1.2 +0.5 26.9 +0.1 4.4 70
] +0.3 -0.1 27.7 +1.1 6.9 110
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FRIEIIE 4RI 70% T - 72.
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43 BRARE EREER L OERBYRSHT (2006~2009 4E).

e REERE BRI t fiE P fi& HAAB AR %L
FLEAL -1.215 -0.319 -22.233 0. 000 -0.884
B S S A -0.987 -0.650 —43.488 0. 000%** -0.909
GREEA -1.036 -0.091 -5.043 0. 000%** -0.887
Z DHARARE -1.019 -0.227 -30.781 0. 000%** -0.212

w30, 1% /KETHE.

R, AN L OMBE (2006~2009 4.

FIE R FLE R HE AR =k
N 0.25% -0.27* -0.33%* -0.26*%
TR 0. 4475 =0 . 49%#* -0.27* =0 . 40%*=
E% U VAV A “Fu 0.31%* -0.14 -0.35%* -0.26*
1m’ 2472 ) %k 0.04 0.07 -0.08 -0.05
EaFew (R 0.32%% -0.14 -0.39%* -0.30%
FeFow (FH 10 HE&) 0. 34%* -0.12 -0.28* -0.22
BHRIE -0 . 68%** 0. 66+ 0. 71 0. 647
H HRIRR R -0 . 62%** 0. 60%* 0. 58 0. 53%*
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H HRRE I B2 20 H B o B ReE.

AFR BRORG RERIM LT R I BRRG MR FLE GAEkA
2007 4f: -0.17 0.17 0.09 0.07 2007 4 0.57%% -0.63%* -0.03 -0.35
2008 4F -0.47 0.58% -0.00 0.19 2008 4 0.59% -0.58% -0.22 -0.31
2009 4 0.07 0.27 -0.26 -0.42 2009 4 0.20 -0.11 0.18 0.21
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FSEHTN10% THo72 (BE3X). ANELTWohEitss
Fald, 3EMOFIITL . 47gm® ThHo7z (H8F).

4. HRHERAER

HEREFEHIIC & 2 gt aR s, HH 14E H TR
RO BN dp o 7278, 24 H CIABATIXIZ I~ L 7-
(552 2). ALBERHEIEX TIE, BRAREROTLAKSY 28
7EERPEML (589 3), KRR OFEEIIIIH] &
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%3 MfEZEFm AT 5 3B OEE (2007~2009 4F).
BRI ORIEIERE (MR EMOKERS 2011) 7> 55

MWEERARA I E L7 1m® 25720 A EuS LA 12
£ 0 B2 DAEARD SIS, FLETRL O S84 313 4 L
XN BN Do 7z,

BRI MEREIE, HEAE - ALECIEARFX R O LRI X
B L7 (5102, EHEXIZZASY V87 HEEds
7.0% &R\ H DODOERAED 50%E &Ko 7. HEE -
ALHCIERFX B LR X1, Wb Lok y v o3y
HEEMN8.5% L, AL EIL 0% L Th o7z, Wi
JEX OAMBHII R R ) BREDSHL S 22K e o 7288, #AFE
TIF3XEDEELZIBO SN h -7z
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1. BAMRICE T2 EEAETROEY
FHIEIZ BT S T3 b A IO T ERB B DS ER

8K BUIIHICH I EFE AL,

. it I 5 5 TR REHE EBEAEE
R B 2 2
(gm?) (gm?) (gm?)
2007 3.99 3.58 1.68
2008 4.39 3.80 1.06
2009 3.92 3.67 1.66
Ty 4.10 3.68 1.47

TIEERIHE = BEEHEE-0.65[1-exp (-0.04-t)] + 2EEH-
0.45[1-exp (-0.00028-t)], t:25CHMBHIIR . ERAL=IL,
BV OREIE LS (SR EAOKIERS 2011) 12 X B o 28 F il &
LA Lok,

F9# ML, MESLKMEIZG 2 LR

Yy Xy 1mP %7mh

. SRERX 4 BE *%%kzi R THIE RS LR JEERRSME TR o o
(cm) (gm?) (g) (%) (%) (%) (%) .

(Dry%)  (x1000 #i)

4t A 80 ¢ 53.4c¢ 0b 21.3a 35¢ 10.3a 30.6b 3.1a 7.4c 30.3b

9008 A HE 83 ¢ 54.3 be 0b 21.1a 37¢ 10.1a 28.8b 3.1a 7.6¢ 31.0b
HEE - AL 94 a 58.8b 2a 21.1a 53 a 9.0a 14.3a 2.0a 9.0a 37.6ab

ALRC IR H 90 b 64.8a 2a 21.3a 48 b 10.2a 19.9a 2.4 8.6b 40.8a

49 i L 77 ¢ 46.1c 0b 22.0b 58 b 2.7a 14.6bc 1.4a 7.0c 23.4b

2009 A H 82 b 50.2 ¢ 0b 21.8b 62 b 4.6a 8.4ab 1.1a 7.2¢ 27.9 ab
HEIE - ALREE 90 a 61.7a 1.5a 22.3b 76 a 4.6a 2.6a 1.7a 8.8a 34.3a

AL B H 83 b 56.9b la 23.0a 74 a 3.9a 4.5a 0.9a 8.5b 29.7ab

FWRB DL FRHIE (Tukey) 12 & 0, [/ LI/NCFMICIE 5% KETHEED . TR 2 X7 B E I REM. BRIEEIE 0 ()~ 5 (&),

510 % AR - HENEALERASAIRIZ G 2 % 52
BRRA TR Uy HEE o= ] )
U - — AHER % S i TS
(%) (Dry%) SEE  EERKE AR o * K
R 58 7.0 0.30 *0.30 ns -0.10 0.05 0.40 0.40 -0.40
HEAE - fLRCAEEL 76 8.8 0.15 +0.30 ns 0.15 0.00 0.15 0.30 0.00
AL H 74 8.5 0.15 +0.26 ns 0.05 0.20 0.35 0.30 -0.15

B RERERI 2009 DR — 25k T v (1) HABYHERS

L L7 nsi3EEAELL.

(AR, 20 412K DML, BEGEa S e ) o7 Ly Nk
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IR LR, EERBROREN R D Lo 7.
Fkiix, BRMIEHICERE R EBELLTVE SR
T3 (EF - L 1965, FHA S 2007) 25, AWFFETH
HERRBR O FEANL, RIS OV H R & A 3 7 IEOHH RS
WD SN, AEoav v s, 4 H LS55 AR
WIS, 7TATE»5 8 A LWEHELE 2 5.
FHE T OMER BT OF4EfEIZ 7 H 20 HETdH % 7290,
BRI IR L 2 ) &R, HitEE EMTRD
BOWIEE 2 2. Coz0, REoavvh) osBlmE
IR - 2 IR X 2 RSN OB EER &2 5

HHEERR & JEER R I oW CId,  H BREERI A4 %
RO LAEZMED) ZENFRHRENL. ZD720, RN
IZ H BRI R & B R O B AYRR D & L7 W REME S B
L. ASEICOWTERS (2009) 1, EGEIC X 0 FE
OFRMMBEIMETL, MEFmMELZE LTS, T2/
HS (2004) IARFEEKRIZEGT 2 ERO &SI ESE
TIERLFETHLELTWE, Zo7zd, HERE- O
FEEN RO LA 2T, BoRmREED EAH
FETBARARL O FSEIEIMIIS- L T b LRSS,

—75, FUERLIZIES R I R e o 12,
122009 41, % 20 H E o H EEEF 25 F4E 70% TdH -
7272®, LD OBAIC L ) LR DSRE LT (5
5 2009) JREMHTHo72. Lo, AkEiTo7/2 44
MTIEREIR LD o7z, L, HREE20 HEO
PRI X IT o 72 4 SFRTIIR O R o722 £ 93—
KTHs.

IR TN DREER D ) 5, FEERIFIINY
NOFER D FEAED R L%, EAFHHTHERAEIS
ZBLEDPRORECT DS, BRI TR RIR O
SIS R A BT 2L EL D L. FOMAKRFIZON
TIE, FERICERMEDS o2 2 LD, EiRE AR
EIGERT A2 RIMTHRVWEHER SN,

2. NEBGREETER
SHBIEICOW TR, FRBU O ) b IR R, B H
Rk, TR NV EERRVEGERERLOMICHEE
REOHBE»ED SNz RPN, AR, KRS
YN EEEVPECITERESIR I NG ERE SN TS
D (RIS 2006), AREFZEOMERD A TH 7. —F
BRAAGEITRY YV BER RO EGERG® L OB
HERIEOMBEDFE 57z S HIZHRIRL O ) 55D
Kk, WM OEENENDEEZ NS, Fo, —
MR BIR T 2 EAMBE IR F LR T weEE2 6N 5
B, BUREERE L BRI G EE R IEOMBEER L. A
B cizar e IdEURLR W2 & 12inz &k Lo
HICLEL RICHIEE 212 5 720, BBARIRAHE N
LEREMET Lzb o e HfEREND. 2H Li-2en
5, BURREE O/ S WIZHIZ IR & WIS E R oM
BOL\20, SERRP, 1 R OFE A AHIH] S Ui

BEDHELIZEEZBND.

3. EXRHBENMMEBREICERHFE

Ml L TIEEREHRE Y b B8R EIS
WIE EEEERREGRL, RO FAEAMET L, B AR
EL7z F7, EEASGRIIDEEFERBESLZVIEIEE
e EAABRD LN, ERMKELVOMBEER L.
TEHEFRFEHENLVIEKZ IS TE, I er)0k)
BEMRLR T W CIIIRSEREZ L 5720, 20k
ALRMEER L EHEEINDL., 0w, HIREFRY
BEFEEREICTAEELZAOMBPH 72 E O
5. oz ki, WMEERESHESREBE AR
RAKLDOFEIK LG 2 B8 EPIRECZEEZRL T
L. BAEBIZBWTD, HELBEIZ L) TSRS R
BN S B 7o BRI CUE IR AR AR O FS LA L 7225,
BREEE R ho7z, —F, BFMIEIC L0 BRI DT
HIFEZEICI Sz, Db s, EEBRIKI D%
N BV} VESE S0} 7 Vil NEARRARY 3%

4. NERSERLEXER

MO XS ICRED T v ) OFMEREIR TR,
FICEHMOEIRIC L 2 EHRAROMINTH 5. LA
HROFEL, MRMOEGEREEIHVIIEWHI S
7oz s, TR ZET L D ES Sz, WEL
0T BTENREZ NS, L L, RETIIRBEEZK
HPEREARD SN2, AIbh S SRR YL {
R LTEhY, BRI X 2 MR R A EAT 5 2 LI
HTHDH, ZOROEESIIEREEREORE %, itk
R OB BERFNE GERDHEIE ) =78 40 H & 1 T8
BIRFNHRL . > 741 FRI80 H % A THERFIA =2
3:5, R o, FREERICKE L (BiHlS
2008a). Z OFRIPLENE, MERhUEEE ) =7 HI40 H S
A THERELE : > 74 FR100 H ¥ 1 FHEREL
Bo=1:1:8 (BHEETL) OEEGTRALTEY, itk
RNC~AEFBAEo R 281z, EERHORZ "o 7
JERHELA & 2o T D, 2 OREHI FEER AR 0 F8 A B
ZTHRL, EBWRIOBER AW Z 5 L T
BR L FLEA O FE A IR R O WifE S L 5.

LA L, 2008 4F(IEHFRLEDS < QA EBIY; CEH &
NTVLIZL bbb, BHRICBITFA2a )01
FRIEFIZ12%TH Y, EHOBE 72T TRV E R
PSR R IT N h o7 i, BRE LD
HIGCTLARSY vy Bt Wi$ b0 1c 2% iz %
BOTHY)MADPED SN TWELZ ERFEREEZ SN
5. FIT, AELZIIGIZOWTHERE? SHEE LT
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Research on the Factors Affecting Kernel Quality of Rice Cultivar ‘Koshihikari’ Cultivated in Aichi Prefecture : Kazuhiko
Suciura”, Hiroki Honjo", Motoki Hayasur", Toshihiro Nonovama", Kazumi Yamastrra”, Akihiro Torazawa" and Akira Yamaucur”
(" Aichi Agricultural Research Center, Nagakute, Aichi 480-1193, Japan; * Graduate School of Bioagricultural Sciences, Nagoya University)
Abstract : The purpose of this study was to examine the factors deteriorating kernel quality of rice cultivar ‘Koshihikari’ cultivated
in Aichi Prefecture. The investigation was executed in 68 fields in 2006-2009. The occurrence of base immature kernels was
most prominent among white immature kernels at a high temperature. On the other hand, the occurrence of milky white
kernels was less than that of base immature kernels, even in 2009 which was a year with low insolation during the ripening
period. Therefore, the quality deterioration of ‘Koshihikari’ in Aichi Prefecture was considered due to the occurrence of base
immature kernels. Since the occurrence of base immature kernels positively correlated with average temperature and sunshine
durations during the 20 days period after heading, the kernel quality of rice is considered to be greatly influenced by climate.
Base immature kernels negatively correlated with the leaf nitrogen content at full heading time, the content of the brown rice
protein, and the amount of the nitrogen supply, including the mineralized nitrogen in soil. The amounts of nitrogen fertilizer in
the fields were 1.47 g m” that was insufficient compared with the optimum amount of nitrogen fertilizer. Thus, the amount of
nitrogen fertilizer was insufficient for Koshihikari cultivation in Aichi prefecture. We concluded that it is necessary to increase
the amount of the nitrogen supply to control the occurrence of base immature kernels.

Key words : Base immature kernel, High temperature, ‘Koshihikari’, Leaf nitrogen, Mineralized nitrogen in soil, Nitrogen
fertilizer, Nitrogen supply.




