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WEAME L 2 I DS 5720 (HE 1993), =
nPLL, RAOREEZERT 2 I & IXH R BRI
KT b, RAEMMEIZENEMEC 25 —KE LT
&, BRI SBAME E COEFMMAEL 2572
O, M ECIC T eEER LR TE 2 &
BEZOND, ZOH, BIFEHET 2L LA
TOEBTYMAPEL 25720, BHIUE L 2L [F
BRICEHTE LW RMLSD 5, T2, FFSEE,
BHEEEL b L7z 0, 3R o0 R % [ ke 4
5ETHHEETH S,

BEHIZH T 5 a5 FORFEREOMBEL LTI,
o CIEAMERIR O IFENESE & OBED D - 7208, F
A - RO IRRRARTEASE J L CORAR O PURETE SIS ]
T 572720, BUEIZKFRER O F#% 2 85
SUFETH S, EBE, TLAFORIEEERIL, 6k
PHRALNTE72 ORIEF S 1983, Hi# 5
1983, ks 1984, EHS  1987) 2%, RIEEIC
WL RES o2 b HY), BRICEDS R
nolz,

C O, I AFORIFREG T L ARG ANHE
O HNTHER, PRBEREICIELLEOREY, T4
bHRBEBHEREOE W (DT, ) SfEosE L
TW2 I EATRE S (A 1993, BEH 1997),
PAE, DARMER AR A T4 2 A4 F (HES
2003) RFKIFME R A RIL O PEHEISS T ASE B & L7z,
Z LT, ARWFEE ZIZREBIC NS Rk,
B RIE, KR, SERIE) o REMRORER
WFZERERE 12 B\ T H BB R o 4 F 0 Bl X ks
RERDSBIR S Nz 2 ORGSR, I omid % B
9B LEERXOBA LD 5 HARERWIUE)ST]
BECTHY, TOHELTEEIZIZEZIFALETHL L,
BE & CIIMIBESE D 2 FmfE1A 7 1 2 54 T 135Kk
RO (LUF, Fidlk) a2 FnfEr s 14
AIETEENIZIIZFRLETH A I L ENHL I
ENTEL (FF P, 12, 13, 14, 154EE
P HDIBERERIT ZE R - FHEBRE4E — &M - &/cha
—, BIES 2003), LAL, FIEE LR TR
AT L F SRR O A R R (R &
NTWB LTV R,

B & BB R o A F DS L TV D
CEZDLFEGRIE LT, 2XDZoDZ XD
Fohs, —oIf, B2 FRMEITREE LT
BEVLPECOFGFEELOWTEL05THY,

554875 (2007)

AT 2 WA T4 2 54 FCIIHEREI L F
T 7 TA X I XD HFBEIRELIIC W &8
FTTIHL P IZENTWS CHES 1999, &5 S
2001b, EES 2002), L22L, HEEDOKAEL
W& E OBIRIZOWVTIEAH b %, F0E
DIMBACIZE Y, HBEEICL2HFEARID 2L
HoTwb, b9 —old, BdEMEa L FRMETST
O L, ETEIRW EOEFRER RT A,
INOHOEFRF SRS CNE L FO B 720IHF
THBHENIEZTHD, LL, TORIZELT
&, TICHEERB R AZE T TV e,

COLH)BBEREBRTEZ S &, HIFHRA D
L X E A R L7 A% S FR O 2 S R s 5 7
DL, TTREFES LIRS LT L FOEF
HERNETZBAZ DWW T I HR T 2 LD 1),
FNEEEF 2 THIEHM A L2 TR 5 v,
FZT, ABFEICBVTE, 7, BBE LAY
154 FORERE (I-1), Ho%E (1
—2), ELEDOEF (I1-3), 7F20%F (I
—4), WEEK (I—5) IZ2WTHIT L7z, 2
EZ, TNOLOMITEREBEZ T, FIEE LA
TAF AT L (- 1) B X O
w (MI—2) 2V THE Lz, 2L T, #EEE
TlE, IO OBEHERERIGMICELETL L LD
12, SHEOMBEIZOWTHEL 2,

RIFFEIE, BEHLIC BT A BB MR A T A F O R
EHECET A OMTE L LT, JuIH i R ZERT
got v & — KHEVERT TR R £ A AT TR = 2 B W T,
1998~20034E 1247 o 72 b D TH B, FDORFZ, #%
ML LTARLTEL EES  2001cd,
2003ab, 2004ab, FUKUSHIMA et al. 2005) 7%, 7
ML, BBk EMA T, ASRIICED T
072,

REE, HEKFZICRE L HmLTH S, F
AR OFRE A G L CIHE, MY T HFE L
THRLBI D57 % W) o 7o WU KPR B B 7 A ey Bk B
FERF O R EREAZ IR BILEH L RIF 5, W78
DFEATIZH 72> T, FINIRREEEZE L v &7 —
B EOMHERNER (B 0 B - e
Hafr i & mrsebimg - BRAR) 1218, B WHiEE
EE D R TH 2, FFREOFHEERIE, T
DELOICUYVEINEELEELCHEE, &



T8 AKIRIE T 2 F O HLER & 3hs 127

MECHIZEE (B R amsat sy — - b
PERFTE L > & —) LHRERERIIERICIE, RS
TNz, F72, AWZEL v ¥ —ZHEHEMEEOH
(B . TEWRIZERT) 2R E$ 5 K41
1, T4 FOFERRE BRSO W T OMRE
Eoiz, SHICEMREBROZITR T — 5 OIEIC
Hizo T, FIEL ¥ —EBEOHRRERE K,
FEFER, RIS, AR EE OISR E
KON ETAV ., SR LTELS BHLEH
LT3,

N =1
THE R

I. 174 /4814FDEE - NEMFHEE
WNE TR DR

1. 174784 FORERZE

A L X DA T4 ) 54 F 2 RJaFRE L
BEOFEBEHIIOVWTHET 5121, 20860
BERBEIG L CBLESH D, A 7454
FRRFERETLE, Fr T4 XI LB TE
B EIEIEV DS, IR IZIZR L TH B
CEDNTTICHE IR TYS (HAS 2003), L
ML, DFEORERE & IR L & ORR,
BLORERM L ARER L OMBIZOVTE, +
IR E T v,

ZZT, o A XFEA A 254 FBLIY
FRMEa o F T 7 T4 X3 2 AFH50E T
B, [RBRNEBERE L ORIV THE L
720 I, FHRR - HRESHEEHMOES &
DEFfERT AL 2B LE T, BEELAAT7A
A TFORBEREEHS NI L7,

TAFD—H%2 WL OPDREFMBIT 5 AL
r— Ve BEFEREEE LTI, ErbH (X
OEFED 2 cm 13ET 2 H) BB S
NDHZENLVD, ThEEL DGO EFREZ
BT 255120 HEPESHTHLZ EVHEHTH
5 (FHS 1985), Lo, WA R 7%
LV BELS TS, REEED S EFHEEA
DRATH Ch 5 BRI (kK1962) %,
EOREDIEE HBAEICEH 5 2588 L & 2
bNb, 22T, AMERICBWTIEIZD2O004EFE
BB IcEHT A2 EIC L7,

1) #M#EHE
AFEE T L F w71 54 F (RKIEERRE

V) (HA&S 2003), & UOHE®HED L FHEF 2
T4 X3 (RIBMREET ~T) (KES 1995) %
H\\7z, 35 - AR ERUBREEET 2253
HAHDT, TITIIEEZMEEL ZWERS S &0 Tl
Wy 5,

(1) #HEmE
RIFZEIE, JUHIhHE e & — KR SE
(fR R T (33N11, 130E31), D/KFR#EEHO
B UKl t) 12BWT, 1998F X H» 55 %
PS> THT o 7 W SIEMZERT /20T, A7
TISEHHIC O W TR L2 2 12 b, dLEBILIND
TBATH) e 3G 2 Z B L C, 10H T & 2
X, 117 Ba#% & 2 6K, 110 Tk s 2 150
X, 120 Bk S 2 MG EpRZ LT L, %
BRI, WML X > T3 20X IZHT, &KX
W2 mfEx 3 AE (3 ERIX) OFELSRECRE L
720 1 RERX DM I K200 TdH 5o FhtkkI2m:
IE1.3m, 4cM22cm, BEEH S5 ecm® 4 5% &0
W T4k e L, #RE13160%/m' L L7z, Rt
ZALEOIERE (%) VR - MR EK16%EH) &
v, RIS RS CEEA S g/m’, 1HH
DEIEA3 g/ o', 2BHDBEEA 3 g/ m& L7z,
JEER VN DREHERE & 355 T, BERA95. 00 1 A
TR L ERAKT.50 2 H TEISEIRT 5D —
B ThHb, LL, HERIAEL 2546 0BHE
WZDOWTIIRER 2 AR E > T o7z, K
e Tid, WIhoBEHICBWTH, 1RHDE
MBI ZERGA55.0, 2001 H OB AL 3ERE A7, 5OREIZAT
I EICL7, ThUE, RIEXTIZI2AHTEE 2 A
FREHT5, WThoREKIZBWTbEANRE
FE % B X 230,026, 0DKF I T\, BREH] -
ATA - AR HEANTERE, B Lo, KR, FEWE,
HEFEOMEIZIE, BIFEATAICERE S M7z R Bl
EEZFH L7z, HEIL, JoNes (1992) DEHERIC
Fita T OME 2 A L TRD 72,

(2) S BBEORE
WHEOREERB L O LM OHWIE, kEWDY
RAEIC Lo TTo 720 Thbb, WTIhoOFHE,
AR BT, EE24.0% 5 7 ~10H BT,
HE 20 ARAREE 2 4RI L 72, FohTclsl, %%,
BERDEIN 7 6 R D FZEITOWT, FERBAMSE
T CYfEE & R % %2 L, PORTER et al. (1987) @
FHEE2E LT, ZEEEEEY (double ridge
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formation stage), ¥ &£ O 18 ui /~ B B B #
(terminal spikelet formation stage) % [ % L 720
EVHINE, EFEORED2.0cm TE LKL L7z,
T 7z, IRZEREAM, WA, BALCHNI SN O
U EDBEMEIZB N TILEOTEREI AL L 72 R,
1L ZEDOTERIENES 53 2> SO Jedm AN B L 7R, 1
FEAND30% UL EO/NE» SR L 72R i & L7z,
BN, FEOKRGBZIHI L, Kioeha®E
W25% T & oMl L7z 72720, Ko&EA
REEHMET 2DENETH-720T, FEEIZIE
FEEZBIROMTHLORL, ZOEIKL PR E
DfEERHN 2 F I H W L 72,

2) & B

(1) [&BR
SEBENAEE 1 RBLOE IR L, 574
DT A D L, FHEIRIZI0H 20 6 REBIIKT
L, ITHICEIKEZRD, ZORIIREBIZLEA L7
MEHSFEOION 25 REIETL, 1HICREE
Y, TORIRFIHEM LI, LrL, MEHS
®IE, PFHRIRE HTEASRZ > TBY), FHR
& I LC10H, 11AOfEA <, 20, 3HDME
MR o7z, F72, BEHSEIIHENFEHO 6 A2
FRT L7z ks, MY o11A £°100mm 2

£5487%5 (2007)

JEC, 12~ 2 AA33~68mm & 4 % {, 3A M
99mm, 4 A A%137mm, 5H A%152mm & K& (2B

L, HRE O 6 H2%363mm LT 572,
HEIZLZHPTEHICRLEL R, 20%, BUOE
oz, FHREE HREOBBRE AL &, FHR
RITHEL Y SR L, HOMMT 288251 » H
FEENL TV, 2 H, 3HICIFFYAIR, HED
EhizHmL 7z,

IR GICAL L, LM (12~3 A) 0¥
SURIT 19994 4% & THEICIK <, 20014F4% & THFICH
ML, BB (4 ~5H) OFHRIER
1998, 19994E4% & T <, 20014, 20024E4% & T
Motze A (12~ 3 H) O HE&EIZERIC
L BEFHNE L, BRI (4~5H) OHE
(21998, 1999, 20004E3k & T% <, 20014, 20024F
W& Thhh otz HEN 11H) OMEIFFERE
AR & {20004-4F & THEIZE <, 199844k & THF
W hrotz, LM (12~3 H) OM=I,
199844k & TR WEHIMAED S, B (4
~ 5 H) © /&I, 2000 F#E & T %L,
2001, 200244 & TS o7z,

(2) BERB

IR B A T4 ) FAFBLOF 7 T4 X

H1E% HlSRE

EFER 105 118 12H 1A 2H 3H 4H 5H 6H 12~3H 4~5H

YRR 1998 20.0 12.9 8.8 5.5 58 10.8 14.4 19.4 23.4 7.7  16.9
(‘C) 1999 19.0 12.5 6.7 6.6 4.7 9.2 14.0 19.2 23.0 6.8 16.6
2000 19.3 13.7 80 50 7.0 9.8 15.0 20.1 23.8 7.5  17.6

2001 19.1 11.5 7.0 6.4 7.2 11.5 16.0 19.9 24.0 8.0 18.0

2002 17.5 9.9 7.7 4.3 7.4 9.1 15.9 20.5 23.0 7.1  18.2

EHE 19.0 12.1 7.6 5.6 6.4 10.1 15.1 19.8 23.4 7.4 17.4

FEEHHNE 1998 350 296 299 302 314 326 466 614 438 310 540
(MJ/nd) 1999 388 281 256 222 328 442 513 563 441 312 538
2000 334 278 280 244 292 448 530 550 477 316 540

2001 396 297 240 228 335 468 450 522 586 318 486

2002 383 286 221 249 308 432 461 551 466 302 506

SEgfE 370 288 259 249 315 423 484 560 481 312 522

FEK & 1998 184 30 0 32 38 96 105 148 553 41 126
(mm) 1999 35 86 14 73 39 119 97 145 310 61 121
2000 92 202 26 113 85 50 62 73 422 68 67

2001 159 123 45 79 32 128 201 254 118 71 227

2002 72 59 79 44 73 104 221 143 415 75 182

SEYfE 108 100 33 68 53 99 137 152 363 63 145
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SORERBE, E2RITIR L, AETIR, I
TEEEEEE, BEH, B0 3 >0 EERR
WCEH L7, Midgflie &, BEMIR 25138 %
HKEERIOETLBEHDPRL olzhs, Z02ERIE
RIS L % BEDSFED BTz,

DUF, BHEIX & BUERXICBIT 2 8E/#E%, 5
HAEOFIE A VTR T 5, RIEXICBIT 5
BEREESRE, 1714457 CT1H14H, F7
T4 AITI2H23E, A T4 ¥4 FTIdF 2 T4
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R30S HEPIEDP o 72A, BEHEFIX TIEA Y
A)FAFT2ATH, F2 T4 AXIT2AH4HE,
ERIEE NS o 7o, RARIXIC BT 2 BB I
THEEIX LD 6 ~8 HREL, 1A/ ¥4 FT4H
11H, F7IA4AXIT4H8HE, A1 T4 54 F
XF 7 T4 X L) RRBh - 7278, EHERX T
A4 5 4FT4HITH, 727 T4 X3IT4H16
HE&, SIS L 228N S h o7z BRI
i & b RAEIX T 5 H22H, BHEREIXT5 H26HTH
D, FREXSEEEX LD S 4 R o720 Thb
B, WianfE & bR 2 E TR T LD 19
HEOZ L, WA 4 HRFE LI L85 - 72,
B, RIEICBWTHBEDFAEDHL N IZFED
LEN7-DIF1I99EFEEDOATH-72 [BEDS
2001b) o

(3) SBRBSLUHEIPRERBICRIZTHE
B0 " EREEERINE CICET A2 RBFHEK
TRFEREEF X LY E L, R TIRA 714/
TAFDBF 7 TLAXILVE,P-7 (B3FK), 2
DM O IR, FHREXEEFX L) 5,
BIFEXIZBWCTIE, A IA 2 5AFHF 2 T4 X3
L bEro7z, TOWBOFHHEICIE, HHED
RHEIC X BRI SN h o7z,
CEEEIEE O AN £ TICET 2B EHEK
&, FIEXEHERX L) R, REXICBWTE
ATA I FAFHRF 7 T4 RI L DEL, EERK

3K FIESBILIURERSICBT 5 a4 ¥ SEFENH, o Kins L PFIHE

7B W N2 ERih E¥IH R
A G S-D D-A A-M S-D D-A A-M S-D D-A A-M
(H) (‘C) (F57)
REEE )8 4F T2 94 43 10.7 7.7 17.2 10.10 11.07 13.29
Fra A2y 43 117 46 13.1 7.4 16.3 10.28 10.70 13.16
5 A48 4F 70 87 41 8.7 8.4 17.7 9.99 11.22 13.31
Fra 420y 48 106 44 10.0 7.8 17.4 10.04 10.91 13.26
EUHERE )8 4F 75 70 38 6.8 10.0 18.5 10.00 11.69 13.46
Fra 0y 11 72 40 6.9 9.7 18.4 9.98 11.61 13.44
Wik A48 4F T2 62 37 6.0 11.3 19.3 10.10 11.88 13.49
Frav 42y 11 60 39 6.0 11.1 19.1 10.10 11.84 13.46
¥R HA *k ok * *ok ok Kk NS *ok *ok
Y ok ok sk NS NS NS *k NS
2 HAEH *k *k NS NS NS * sk NS

S:FEFEM, D: " EMEEIEAH, A:BRAEH, M:pREH. S EOAT IS R LARIERE ORI TIT o 7o, %, %,

NSIZBWKETHE, IWKETHE, ABEERLEZTNEIRT,
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82K FEERBEORHEEIMH - anflH LR
fEfE fFREH] RRTE ol MR THNR/ME E D8 RIE HEEHD BRAEH] A

FIR e i JE A ]
1998 HREAR 10/26 494)4°4F /2 1/28  2/17  3/15  3/25 4/8  5/22
Ay 12/4  12/21 1/7_2/20  3/11  3/26  5/17
ik 11/5 49454 1/13 2/4  2/19  3/16  3/26 4/9  5/23

Fra 42"y 12/18 1/2 1/30 3/8 3/20 4/4 5/21
FEERR 11/24 A48 4% 2/4 2/26 3/5 3/28 4/5 4/18 5/27

EN AN 1/31 2/23 3/4 3/28 4/6 4/17 5/28

1999 Fi LR 10/25 A94)4 4% 1/8 2/2 2/4 3/19 3/29 4/14 5/25
SUEN PN 12/8 1/7 1/15 3/17 3/27 4/11 5/23

g 11/5 AV4)5 4% 1/15 2/14 2/22 3/25 4/4 4/18 5/26

Fra A3 12/24 1/23 2/6 3/19 4/4 4/16 5/217

FEHERR 11/30 4944 4F 2/11 3/7 3/14 4/9 4/16 4/25 5/31
AN 2/11 3/5 3/16 4/4 4/17 4/24 6/1

2000 TSRS 10/27 A94)4 4% 1/7 2/5 2/11 3/19 3/25 4/7 5/21
F727 4273 12/12 1/6 1/22 3/9 3/22 4/5 5/20

R 11/7 4945 4% 1/13 2/13 2/21 3/18 4/2 4/11 5/22

FraT ARy 12/24 1/24 2/11 3/19 4/2 4/9 5/22

IEYERE 11/27 A94)4 4% 2/12 3/1 3/15 4/1 4/10 4/16 5/217

FPa A3 2/12 2/28 3/11 3/27 4/9 4/15 5/26

2001 R 11/8 AV4)5 4% 1/16 2/12 2/14 3/14 3/23 4/5 5/18

Fra Ay 12/27 1/24 2/12 3/10 3/22 4/1 5/19
FEUERR 11/22 AV 4F 2/3 2/24 3/1 3/24 4/1 4/11 5/21

FraT 4273 1/28 2/20 2/27 3/21 4/2 4/8 5/21

Mo+ 12/5 49458 4% 2/13 3/8 3/12 3/28 4/6 4/16 5/24

Fra fx73 2/10 3/4 3/11 3/29 4/7 4/14 5/24

2002 B 11/6 49458 4% 1/17 2/16 2/17 3/23 4/2 4/14 5/22
Fram 2y 12/26 1/29 2/15 3/20 4/2 4/11 5/22

PEERR 11/20 A94)4 4% 2/1 2/28 3/1 4/1 4/9 4/19 5/25

F737 423 1/30 2/24 2/28 3/31 4/10 4/18 5/26

Wi 12/10 4944 4% 2/21 3/15 3/21 4/7 4/15 4/23 5/29

F727 423 2/23 3/11 3/18 4/7 4/17 4/21 5/29

EEIE R 10/26 494)4 4% 1/6 2/1 2/11 3/17 3/26 4/9 5/22
Fra AR 3 12/8 1/1 1/15 3/5 3/19 4/3 5/19

Bk 11/5 A94)5 4F 1/14 2/11 2/18 3/19 3/29 4/11 5/22

Fra 4273 12/23 1/20 2/8 3/15 3/28 4/8 5/22

TEYERE 11/24 A1) 4% 2/7 2/28 3/7 3/31 4/8 4/117 5/26

Fra 433 2/3 2/25 3/5 3/28 4/8 4/16 5/26
k7 12/7 A94)5° 4F 2/17 3/11 3/16 4/2 4/10 4/19 5/26
Fra AR 3 2/16 3/7 3/14 4/2 4/12 4/17 5/26

(H/H),

TIRMEIZL R IENTH o720 SOPMOT  FL, ATA/TATFHF 7 T4 XILYE,P-T
Yimis, FARXATRERX L &, a2 L5 BAEHI 2> & O] £ CICET 2 %8 F HEUE, Fi%
BAEREIROON Lo 72h, BIEXTIEAT KOFERX L) ELS, A4 54 FHF 7 T4
A TAFF 7 T4 XIL)EEADPRO SN AIXDFEro7z, ZOMBICET 5 PSR,
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ik A4)5AF  17.4 40. 1 28.8 404 16200  44.6 518

Fra2 4273 14.4 38.2 30.9 397 15200  42.2 517

FEVMERR  AV()F4F 17.3 43. 4 29.3 444 19300  41.3 532

F72 4273 14.9 40. 5 32.2 379 15400  41.9 510

1999 R A 4F 20.4 34.7 22.6 445 16100  43.2 434

Fra 4273 15.7 32.2 22.8 502 16300  41.1 472

ik A94)8°4F  18.7 39.0 25.1 460 16100  42.5 491

Fra 4273 16.1 37.1 28.5 455 16900  40.8 531

FEVERR  AV()) 4F  16.4 33.5 26.3 476 16000  40.0 502

Fra" 423 12,9 31.5 29. 1 422 13200  37.7 464

2000 MR A4 1F 19.5 34. 4 27.6 384 13200  40.5 428

724273 16.6 34.9 26. 4 400 12700  37.9 399

S A94)4°4F 18.5 28.9 22.1 563 14400  40.8 508

Fra 4273 14.6 34.0 27.8 530 17500  37.0 544

FEYERR AV AT 17.2 38.6 29.6 306 12200  41.8 378

Fra 42"y 13.1 37.1 29.0 294 10400  42.1 358

2001 R S A48 4F  19.1 41.9 34.1 372 15700  42.2 535

F7a 4273 16.8 46. 3 38.2 335 14300  39.7 507

FEMERR  A9()F4F  18.9 44. 6 31.9 421 20900  38.5 518

F7a 42" 16.0 42.8 36.7 387 16800  37.7 536

Wt A94)874F  20.2 42.9 30.7 463 19100  37.9 537

Fra" 4R 16,7 39. 8 34.2 414 15300  37.3 529

2002 R 94)4°1F 18.8 40.1 30. 2 423 18800  39.3 501

Fya° 42" 15.3 40. 4 37.2 390 17200  37.0 536

FEHERR  A9()F 47 20.6 44. 6 20.1 434 18000  38.9 492

Fya 4273 17.5 42.7 33. 1 432 17600  35.4 506

Wt A94)4°4F  20.4 39.7 27.9 453 19100  37.6 476

Fya" 4273 20.8 43.2 30. 2 440 19600  34.6 458

VHE MR AP AF 18.9 36. 6 26. 8 392 14500  42.4 439

F7a° 4273 15.6 35. 1 25.9 411 13900  39.9 418

& 194)4°1F 18.5 38.0 28.1 444 16800  41.9 511

Fra 423 15.4 39. 2 32.5 421 16200  39.3 527

AR 8 4F 18.1 40.9 29.3 416 17300  40.1 484

Fra 4273 14.9 38.9 32.0 383 14700 39.0 475

35S AV4)57 4% 20.3 41.3 29.3 458 19100  37.7 507

Fra 4273 18.7 41.5 32.2 427 17400  35.9 494
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147 wE o T O OB B & BATE O F Bk OB ARE
T oy o BfEMo A AF Fra7 23 [
DA = (n=12) (n=12) (n=24)
S E X K 0.284 NS 0.722 0.460 *
LAI X FEER 0.147 NS 0.672 * 0.412 *
EUR Y X FEE 0.128 NS 0.555 NS 0.327 NS
S E X LAI -0.092 NS 0.408 NS 0.257 NS
LAI X LAI -0.203 NS 0.239 NS -0.018 NS
B E X LAI -0.412 NS —0.054 NS -0.265 NS
S X RFYE 0.869 sk 0.731 sk 0.669 **
LAT X ) E 0. 741 % 0.860 s 0.797 sk
Y E X BFYE 0.722 % 0.769 *x 0.741
*, %, NSII5%, 1WKYMETHE, SWKETHFE TRWI L2 ZNENRT,
155 BEMIOFE BAFE - IE RS2 AH B O 1R

A94) 5 4F A VN i i il

(n=15) (n=15) (n=30)
1 B8/ VS X 1R/INEE 0.155 NS 0.572 * 0.327 NS
1 B8/ VES X1 R -0.062 NS 0.186 NS -0. 156 NS
1 FE/NERL X 1 FEkik 0. 786 sk 0. 806 sk 0.719 sk
IRERIEL X FEEK -0.610 * -0.426 NS -0.519
IBESYR X TRIE -0.195 NS -0.264 NS  -0.337 NS
FEEK X _ThidE -0.331 NS -0. 373 NS -0. 256 NS
R X THEE 0.513 NS 0.501 NS 0.501
IRERIEL X THEE 0.278 NS 0.485 NS 0.374
TFhiE X FHEE -0.229 NS -0.251 NS  -0.208 NS
R E X THEE -0.022 NS 0.467 NS 0.259 NS
WINTERR X FFEHE 0.649 *x* 0.711 sk 0. 655 *x*
BRAEII DLAT X F-FEE 0.585 * 0.642 *x 0.557 %
*, %k NSIZ6%, 1%K¥ETHE, SWKETHRETRWI L2ENENRT,
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167 RBER EE - NERENRE R OB OMHRE

KHERK IR - U A48 4F Fra 473 ] ey

PRI (n=15) (n=15) (n=30)
BETEAL30HRY X LEERIEK -0.578 -0.446 NS -0.475 %
DOREFEBHE X B 0.194 NS 0.311 NS 0.254 NS
Pl i A= 0.300 NS 0.252 NS 0.257 NS
X TEH -0.246 NS -0.012 NS -0.109 NS
BTE30A R X IERRIE 0.256 NS 0.394 NS 0.277 NS
DIHIRIR X 0.223 NS 0.150 NS 0.195 NS
X ThIiE -0. 839 k* -0. 645 sk -0.592 kx
X FHEHE 0.261 NS 0.311 NS 0.295 NS
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M) BT 7 T4 X3LkD% (I-3), Th
WZPEWAETER DS {, TRHEOEmMMEIKE o7z
(E18M) 7= L st sn b, WA (1993) b, BE
WL FTEROREKD L W E LA 258N
5T lERHMELTWD, IEB L OIEMEEEE I
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<, BEIERRL <, THEEIKREP-72, Z0O%
B, TEEICISEMZERIRDON a7, &
D& BRI, FIEX L AEER X3 L TR
b7z, L72ho T, FREFEIE LG AONEL
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YEZLND, INHDZ EIZ, FEolE Y
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SNHBERED RO E - 72013, BB
5 LAl BXOR/MEECTH - 72 (55155), 2 Z
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7L, ATA T AFITBW TR O LAL A
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=& THEE L OMICIIIEZ BERITAD DNk h o
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HOLNLEZ ExHmELTWAE, FHA (1993)
b, HERILIEORER NS &P 5UR & OMIZIE
BOMBER2H Y, HEE L ORI EDHEBR
ROREOONLEZL2MEL TSI LEERD L,
IAFOTEBICRITTEANORRER ORI
ODVTRE S IIHMET 2 LEDP D 5,

DlE2ES 2L, BHho I L F(EICBIT A THEE
FHET HEELER IS O LAL LB/ ek
ThHY, FIFEHEET 5 LAY F CoFHRED
v 2 & 2SBAAEI 0 LAL R /MEB & b S 5%
fERESEVEEZ ONL, —F, RIEEHRET
&, B, S BN F CoOABTYMMPEL 2572
D BAACIN D LR EAEINS B W REMEDSE K 2 ),
F 72 BB O AN 72 60 |2 Tk E A HE N
THURUENRE 25 EHESINDL, IO DR,
RSB LA 0EL, EERIERE LT
LW BEEZONL, A TA ) TAFETF 2
TARXI BB ERIET L L EFRNEIH A 27
RFRO NN, FBEOMEZRITIE, EH
EERRE LW Sz, 72720, RUETHRH L7
BEREDS, AT 5AFRF 2 TAXIDREFX
BT LORETH 7208 IS TS
Wiz, IT—1BIU0M—2128WC, £ 745
A F OB REIE L 72 iR i & 2o T
HTHIEIZLZV,

I 79/ 54FOFBERMOIRE
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2, BB ELEZTAIA ) FAFEF 2 TARX
IERIEL, HBME 217072, ZOMR, Bk
BT 2 L BRI AERERR S B L 0 5 H AR
F572%, WeEFIZIZFRCLARXLVTHLZ L, TR
SRR LG EG0OmmEONE;IZIZF CTH S
ZEDHERRTE S, LA L, MR, —EDMEsk
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72 E) PIFLT LB S LTI,

e T A F 2 IR S5 L EFRIIICER
PART LI EhD, EFERIICT A LEOERN
WX T E 2 &) R EsLELEZ LN TV



158 U R SERTIE £ - & —

(& 1953, fFk - @3k 1967, H#HS  1987),

T/, BHO I AFETIE, EEEIAET S E
PNEOHIRER & 2 ) LT VI EHAHREHF ST
55 (H4+1993), REFZEOFEFE DL, B O LAT
ETFEELOMIITIEOMHBBRIROONE Z L
L, RAR KT 5 L LAL DS T 2 AR
bhnbze (I—5), ¥72, REEHEETL L L
MIENE L, BRIEIERRDRTWVWIE (I-3)

FRLTWA, L - T, RikEHEET 254613,
xR LCHERMBAMMRL, FRICERELE
< LCMBIMRMEZ LT 2 & 9 ZiRErEEn s,

R & BERE DTN L OMRE A5 &,
HHE A W L 7oA 2 I E A 2 4T ) &, RAL
EHNRL, BEMEL RS (EES 200la), F7-,
BEEAFTRIAOEEL Y, EELAETUHOER
DEBEBZITE (@EDS 2004c)s INHDZ
s, RIERIFE L CABRIIC T RE R A2
WEEDBDIZY, 72, FuErEL, BELHE
T 2702 BMESIEELSH L T b 2 EpE
ZHN5,

T, AUVA A FERFEEIEETL L, 5T
DDOFAEMHEAF 7 T4 XI LYV EVORSER
%< (DI—4), H/NMEEASIE 2 FTOMEL
BW-oll 1 /MMEED S o7z (I—-2), TH
&, A4 A FOBENLRY V754 XL,
T LHIEHSE VWG, T/ T4 XIS YD REVWT LR
RLTWD, Lo T, 474754 FI3EFW
M OEIEEA D %  THREe 1 RUNMER A MRS
B ESUEET, BRMESEIEOREILE L TR
W EPHIRES NG, 22T, ARZETIE, BIE
B R EHIE LA 74 )V FATFOEFB &
CIREIC I TREICOWTHE L7,

1) #MEtEhHE

AR XA 7 A 7 74 F (RARMEARE
V) BLOHEREMEI L FRET7 T4 X3 (R
FET~1) OfFEFERE, 1999~20004F (19994
& &), 2000~20014F (20004E4% &), 2001~20024F
(20014E4% &),  2002~20034F (20024E4% %) @ 4
WA DT o TT o 720 IRFEMIIZIIA RPATH %,
1 EBRX OMHFIEA20m’, FAIZEEMEL 3m, 4
SR, SM22cm OMEN T4k, = I2160%/
me L7z, WEFROERIZBWTY, E% 3 X
(200, AKX AR & BEAE T & R SR E L 72

554875 (2007)

WIAEBE ST an R O S LSO & BFE IS 5 % 729, Rl
WIE S (8 —3—0X) &&RMIEMMEE (3 —
3—5K) LELKELZ, T4bb, MK LD
HEPE L CHEFERSET3 g/ R LRBICHEH L,
A, BHBIC8 —3—0KDAR, E5I25 g/ o
DEFRERFIEE L 720 WX & b, ZEE5.0
DK (12H20H) I 1HEDEREE LT3 g/ m'D
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Bk 1. 00 1.00 0.58 1. 00 0.50 0. 00
5-0-3-3 fE#E 1. 00 0.75 0. 00 0.58 0. 00 0. 00
BiHE 1.00 1.00 0. 08 1.00 0.33 0. 00
2002 5-3-3 Rk 1.00 0.82 0. 09 0.91 0.27 0. 00
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& * * sk *ok NS NS NS

H AR NS NS NS NS NS NS NS

R HAEH NS NS NS NS NS NS NS

QHEDIFYIME, *, *x, NSIZ5%, 1%KHETHE, SWKETHERE TRWI LaZhnZE

RT,
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JUIHIPHE R ENTFE 2 > & — i 8487 (2007)

ERIFEFILAERD NP> 72,
(4) FErESRFE

B T OIS, BRI TR & ) 280
A7, LAL, &8%WE S /NS 29> 7275, SPAD fi
IR o7z (5235) . BEMIIZB W TIE, BERX
TR & 0 BEAD 25, LA B X O&i

H23% fREED

.
i

FICEBRIFOOLN G- (24, 2Ok
&, B IIEEX L DY 720 o LA R &
WEIKEVWIEEZRLTWS, £/, BN
SLA (Specific Leaf Area, HEMEAE~IEHE) (IEHF
XX ) BHEX O DNE oo FIEEIZDWTA
bk, 20014F% & TIE5—3—3KEW5—-0—3

MO RE A 2

RS ek BEE E 214 LAI RFYE  SLA LWR SPADfE
(A/ i) (g/m)  (cmi/g) (g/g)
2001 5-3-3 1Rk 862 1.28 75 266 0. 64 —
BiRE 639 0.85 50 245 0. 66 —
5-0-3-3 =k 764 1.08 66 260 0. 63 —
BRRE 531 0. 69 44 243 0. 65 —
PR *ok sk sk * ok
AR * NS NS NS NS
22 HAE NS NS NS NS NS
2002 5-3-3 PR 676 0. 69 43 261 0.61 38.3
R 501 0. 46 31 247 0. 60 41.3
5-0-3-3 =k 729 0.85 53 263 0. 60 37.0
R 491 0. 48 32 245 0.61 41.1
Ty ok sk ok K% NS *%
HE AR NS NS NS NS NS NS
RHAEH NS NS NS NS NS NS

SLA:Specific Leaf Area (ZEMFE+IEHEH), LWR:Leaf Weight Ratio FEHFE -+ WM E).,
—IHE LR o722 L &BRT, %, %k, NSIZ6%, 1WKHETHE, AETRWVWI L2 ThR

ﬁ_O

243K BT DS HRACH O R RIS R T R

B fEiE RREE R LAT EFWE SLA LWR
(/) (g/m)  (cmi/g) (g/g)

2001 5-3-3 1Rk 374 3.30 706 282 0.17
B 298 2.71 613 262 0.17

5-0-3-3  fEk 312 2.41 537 272 0.16

(5315 262 2. 38 551 253 0.17

B Kk NS NS ok NS

T A A *k * *k NS NS

2 HAEH NS NS NS NS NS

2002 5-3-3 ftis — 4. 36 795 321 0.17
B — 3.55 733 287 0.17

5-0-3-3  jEE — 4.18 774 307 0.18

(5315 — 4.31 762 299 0.19

P NS NS o NS

AR NS NS NS NS

2 HAEH NS NS NS NS

SLA:Specific Leaf Area (ZEMmfE+~IELHE), LWR:Leaf Weight Ratio (BEHE -4
WE), —ITFAE LR L ERT, *, wk, NSIIB%, 1%KETHE, AET
BNZ EEENEIRT,
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— 3RXKOFEEEFTTOMOEE, FAEH O LAI
BLOSEWEIVNE D o 7255, 20024E1% & TIE&
EEICERIIFBOON o7,

(5) BEHHABID SPAD ENHRE

SPAD fiiiZ, WTFNDEXRIZBWTHIEEFEX XD
B X O BB A S @ R L7z (5528
M), REZFEIZOWTHASL &, SPADEIE  20014E4%
ETIE5—-3-3KRLN5-0—-3—-3XDIEIE
CHER L7225, 200243 & CTlE5—3—3K&D5
—0—3—3XDOAENFRRLHNLOD, FOHEREL
BN S 2o 72,

(6) NEHSSLVPNEMPERE

EEENRE LIHEOEEEIIOWTAL E (5
25%%), 1RUNEEEUE, 20014F4% & CIIRREI1C X 5
FRIIFRO 5T, 20024E4% & TIIBHEX O ) D3R
X IO Eh o7 1RU/MEEIZWTOER DS B
X DR LD S 0o 72,
INEMRERE AL L (253), BURXITERE
X&) MBI R <, RIS, THER
A Th o7z, TOMRE, FEATEOLNLZVD
DD, BHFEX O FEEIIHIFX LD KEWEHAAFE
HHNTz, T, MAMERICIE, B2 L LER
FREO SN LD o720 20014EEETIE5 —0—3 —
SKRDOTFHREDNL —3 —3XLV/NSholzns, £
NLUANDILE CTIEERDIBO LN o7z,

45 p
40 F
w 35 b 20014FHEE
2 —0—5-3-3X.
%30 b —e—5-0-3-3K
—— 1R X
2 Fr  —m-EEX
20 2 Il 2 2 Il ']
3/15 3/25 4/4 4/14 4/24 5/4 5/14
(H/8)
45 p
20024-4% &
40 F
=35 F
a
é 50 | —0—5-3-3|X.
——50-3-3X
25 F R IX
—— B IX
20 2 2 2 2 ']

3/20 3/30 4/9 4/19 4/29 5/9
(A/R)
281X RAEE & RS SPAD fHIC M 3§
5—3—3X, 5—0—3— 3 KIIEREX, BiE
X O fE, %X, BiiEXIE5 -3 -3, 5
—0—3—-3XDFHHETRL,

#5253 RAEESIE - NEEERE I I



