BIH PRAEVRAHEEFRAROERRBHE L WELE

fHOMRERE . XARB OB EEL TR EY R 2hick
DTHEONEENEGR TSI Y7 LO0MOBENGEOR» 5 BEL A
Fhidabluv, FRARBVWTR., RFELSHBME CORIMITES Y
AEKEBOY ~RELTHREL. W 0BERDENY v 2435,
HERIE., BRCHPY VIOBBLLTHETCHE)D , COBS R ES D
CEHEERLADSHAWEAT 2OER . B YR cwiRE
EWFEERLCF Y7 0P EMT 2 (A% - Hrh 1969) ,

FAFEOWTIEIIBOENIZ, AFvya, A YR, N¥ Ay E%E
PO I2EALBWIROERLBEAAENERYS Y RBORBE S
MEFEBRELZ, Chiclid, b2AEOSHEEKIISHE2 2 >0 REH
BT Rhtl & Rht2 ZFALAFRESBMOBTR LRI K & HB

L 7% (Goto 1977, Gale et al. 1981), T AX O L BH L EI L 5
RELAEARBO—2I. BEPEHS o A it D HABHEI XS
EhECELTHD, - hEHEEEDLSGRIE . 0LFRHBOWE
OMEEEGREIOM L k2P GEOMMIc LT R <.
FRECMKID(ERANED LBESI~AOALENO Y REH RS L
RROTHALS5Z LB eEMICXh T WS (Austin et al. 1980, Gale
and Yoseffian 1985),

TRAEDWTS, PEELHBOVWELEETIFEWEABA»5 8L < H
NRH6RTHED (- ZH 1979, Inthavongsa et al. 1985ab. A (i 5
1988) . EEDBNEHRUIVNBOmMEICT R EEELII L2 REERD
HEMEBLALEFIAGATWS (KB - XF 1980, HH5 1984),
Mo (1987) i, h2XEOHEGE. IRZHE. REOHHN KSR,
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By o/ —-—AWABERE, IRGELHNERSEEBIE. vV o8
MMOFHEEIDDARELL, FAI VIV —~ABBBE M BN, bt
EOFEMRETRYYIBEY Y I/V XKD BREL B, &
ik, bPEOEERABE TR Y VI/IBOHAPBEREILEU 2L D
TOMAMBEEhsbeTHhIEEFLOGNE, L L. CHETHD
REYERRBODREEBLH IZHROELAYIRTY, BEHY
REABUIUTHIERMHELIBESHLOERICEIEZDBOTE->E, ¥
HEELME T IBETFTORPLORIEREBETFCHY . R EHBRTFL
BEMBRICFETIMNOBEZFLOMAALE TR LEHZEN
REhd. LEM-T, BREEZRICT SR MH O BT, LEHES EM
ERBL2RBTIBMOBF L —D0NREE 252, BREOERIE
BEEDHEMBEFIAAOWHAEBELCRETREC O WCERBRIE
THIELRBRTERW, 2T, IDEHNOEBHRBEHMT I EDIC
B, ¥BMHSROBEZNEETHLIFEUEBREZFXPHEBECRE T
AezBUR T 2L8PB S,
EYRUESENERUEEZRET IS0, ERE/HTRLBWITHS. B
2EBIETR. Ry PEBRI-OTHEMNEREZT W, ¥EHBET
sd-1 PWAXAOMEGMHE., R THRAMoMREENHE T CHERER
L. COMMBEREFTHEDLDLRENWILERLEZ. LHPLBH G,
By PEETRBEROREZFNBMINI R0 ERO@BHE L 12
EHRABFZHEIRE{ARS, £, EXPERIBABETH D . B
BEHLLBDHRACHEFROBEELRIDIZIILIWFALNRL, ZOD,
EREBEFORARRA2NEHLOME WP R T Z2EDRIZH
BEBIEIIRBPLETHY . $ -2 BHEETFLRENERLLON
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BLH oD TILEND S,
ECTCTERHERPRLRADDOXEHERPAHBETFRKE L2008
BEATHBLERZT A, FEFIH TR, BEVHRPLRHER
RFORBERBIREIEEL. SO BN THPBEBREFIDEE
EllkEdERE@E LI LE, ChHIE k2. B2 BEAWEOT
THENEBEFIPVHEECRIIEREZERLE,
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BLO EEMHRERCTAILEHVAMNEEFAROBRER

A ROEBHEET sd-1 mﬁ@n&m¢@aﬂ%ﬁmm@ﬁﬂﬁapgf;

BEABYHLEAOND, LALANS . BEMHRN sd-1 O

BMHEMENLCEOEILRERNERTOPEIFRMCH S, LEME
BFCRENHRLOMR-FOMBERMT LN TERE . BAE

ﬁ@ﬁm%mmx&magmﬂmuxarﬁﬁﬁﬂ%¥ﬁﬁm¢ﬁka'

FORBERREET Sz EMCE B,
BHBERERLL>THER SR AT XY HEREO Calrose 76
HEHBERETF sd-1 LHLBEFEREBHEBEF LA FHoz 2B b

XhTW3 (Rutger 1983), ¥ 2 H 1 @B 2B wTl. L4 A4
OEBHELFY sd-1 BEFEILSIICSMDE T sdol & &L

CXHROMERMERNBE VI L EW S MIZ L, Sato and Horishina
; (1985) 4% . Calrose 76D R BEHBETF & sd-1 & DI # % Ffiw . Calrose

D EEHEGETUABIMCERAL AW LABELE. Lol
e HRARETILBURGETFOMTCEREOMENWE RS L
EREEZV. RFEMBEFCBRIREIMENMNEEZ RT3
. EBHEEHECAHAT 3L BHBEF L2 ERT I EDOBROME
i s,

R ZTARTE, B BERMERIEBVWT. A Y FREBHAHS
CHEFRLISIHRTSEBEEGET -] FHE. BHE. WEGMER
R RETRHERE WKW LA, Eh . RASREMERCE L
 {1~@% FRETIEBHBGETHNRRCRE T MEMMEME LBL

'”}jf %ﬁuZﬁwmﬂ%ﬁTfﬁOf :
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LY MR B LU HE

FEERRICIE, Table 3-1KAL2Z62ORBEREGEFAMMEAVWE, W
FRYHARSGBESL{BHARGHIIBREOEEVWEIh 37 AY D
OFMEETHDLH, SC-THIE HERESF-sdlld . BEROBHIS LAt

S5 DEEBHBERICEFERLIBIHAXRT I HBERETF sd-1 2 2 h

FhHEBERLZEIL I > THEALESBERKTH S, SC-TNIIZEHR
BRMAFCBWT., 22684655 -sd] BEMNBEERMAEHRIZTEWT

HRah (s 1985, Sato and Morishima 1985), R EM S L

A4 X4 LCalrose 16k, RBO 7Y 2 Calrose» b ¥ N & b &

BREREZEI-D TABNIRERINWAERTERFHECT, CheoRRD

sd-1 BEFELHENEEF2HT I, —FH. SR1BB VA AL

A7y o u»s ¥EEBIOFEaYEIY e REBEREICE-
TERSNEEBUERKETHSIN . TRFROEEMERETR sd-1 &
JER A DEHRIZH B,

1988 4 H20H . KRB AKX FEBHHEW L VYV —~OVUVZ—~AND XAHDH
HHEICChPORE - ZRGEABEL. 6 H3HIHEAKHIEBHML A,
AT REM24en, BMH220cn, ILHRIMEEMI L., 1&HE - 2HY
D3BMELTEBELE, BEEXHRELELLERERD 228 L., 3HEHRK
MTfiork., BBIER., BE. YUY LZMIT>HEULLRENZH
Wik, BREKOBERIIEHRICLCOkg/l0a, BREIX6 AH24H & 7 H10H
i lkeg/l0aT 0T, $AZBETEER%Z 8keg/10ak L. 6 H24H
= 4kg/10a. 7 B10H Iz 2kg/10a¥ DBEL %,

EEHE AHSVIEGOHMMBZANR. TORLHHBHE LA,
A, SEHY D HMAGhERLEROPROBEDIIEELZHELL
HERD, 15 FHLUVSEARBWTHHIOMPE Y ORELTTo L.
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HERPHIRER, R, LESDOMERNMELHETE 5.,

2) HE

Eaml - HRHEOHMM., RE. B8, LUSH»OMENME L K%
Table 3-2lc, ¥ 2 QB Ao O H A Table 3-3cFL A, HEHIZHO W
T, BEMERZRUIETIZBHETRKELREYRONE, 3¢ 7V 3
JVR.T2DEITIIN, LAAL 2 BT RLAKRTILIEN, 8 H5 H
NEBHOHIEEBECHBLE, VLAY RELEHSFTHRIZ8HILS
HP»B1THICHBL, DJdWwCalrose XX 8 HISHD» S 8 H21H 12 #
MLZ, BH2IFRIZTHBIZLEL . 8HLZE»PSG 8 HUHT H » &
UL, ERZH LT AR T 2B REMZo vVt BBR L2 0
KOBMTR., H¥llicHBRZRZ O hahos k2,

MEICODWTIE., Calrose Z A f22cn TR L E > H Do L B 29
T BREERSH R 19cnTCalrose L DB, MEMNFHROB W
doTHBEREIENROME, FERRERBK LT IENB T IERRHKEOM
TREABEVRON, ¥BHERKOHIESLDE P A, $HEBEL S
BEOHTHLHEENAELNL, ZFREOHRERLERL THREREROMEN
Hholk,

BRRLEREELOBUEBT2BBOKENS ., BROBMMIT k> T
BENFLHMMLEZE Do, ZIRERBWTRENT RV E
BROBFFILICHBALE T, BHUISROBMBIPBORKE LD B
EZhof, UPLEBHERHLERABEONMTR. BBICHELZRR
ook,

BRIZODWTRD . BRRELEEREOICHEERBER FER ORY

Tk, Calrose 160 B BELS . L2 FR115HEIHEH» - # (Table 3-2),
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—FH. BERFETRLBEINRE VWO CalroseT, BbHEHWORY Y 3
UTHol, ¥REBMEFLHT S Calrose 764k, FHBUEBEF X
ERWI7Y3 7V EEBHRSSID BRI EVWIADILLRBEFERLTS -
e ZOT LD ¥EMNBEFEZEHIIRBV EBERE Pl
PEBRBEFAR ODARIDVLTLLHRENEWDY THEWS EM D
Mo,

IRTOFHBEFRHEANT, PREHERAKBE N BT I ER £ 5

)

EDHBEIEEBTSH >~ (Table 3-2), Fig. 3-1RAMBEEFRHEHT
ERFPREZAMETAIEABITIIRBERHKOMTERELARKBLED DT
HB. MBREELEME LBV ALOBERRB 7Y I /7Y &0 H10cnkd
WEBTH->EY . MORBBEFREM TR EEERHKOMEHMNE
BEBINEIDDBRED S 2, HIRERTIS L 65T -sdl TR, Th¥E
NEHBTIRBRAKOTI I I /) LERSTIEXHI0cnk < M RH
MBEEVKED >k, —F, GHE5BR AR, AP ERL B icHRT
HZHBHEBGET sd-1] ORBBEFRENTHIHAMIBRTIR., B

LI IRBOMBENMIZERE C#HISco, ZRET2200THD | &
HES B R TOMBENMBELEBL THInhEI ok, 2O
AEBEFRHEAF L BEAG LAY I ¥ BUELAKOBEOMEN
HMEEXRZ2EZE06, B2EBIGOHBEALHWERABGEG T
FHMHA LK ETOLBEREFIBERCEE IEMEALB B L A (Table
3-8), THR IO TEELENRHKFOXENERZFORELRE MW
BEMREHAERTIL | GRTIBSOWENHEENRDALEL . 2D
WTEHESH-sdl, SC-TN1, JtBE100% | Calrose 76, L A4 X4 DM
s bbb,

BH295 R LEPSTRT. PERERT sd-1 OREBEOMEWHE
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EXREzorkZedhs, HAEBETZABN O MEL LB L A (Fig.
3-2) B4, BOHWHTR. ChsfiHMENEWAD K HEHEEEFA
HAMIIHE2zEZRBDoNELo k., LU LEREE. 508 1 81
T, BHR2IZRICEANEDNSSRTH B BEF L LI 28HMOoMER
MPKEP>E, ThDE, BERHKTHLIBHI5 L5 HesB0H 1
BHERBRERENRIScn2A2cn T EFSETVHTaBE»oEDRRH L.
S C-TNITIE#M30cm, BH65F5-sdITRM28cTHEBUERKEMTIXEH

55 -sdl1DEMHBLAEP-ER, SO, $EMHBETF sd-1 FiE

BERTRICLI->DTHEAMNBEEVRLRD A58 0B ENERDOTT
WEMIF LB LT LRAMOMBAMSMEI B L 2RT .
BRERELLZEREOMTEROURETToRE IS SMEORENS
BlcRwWZ e2Xbhok, 22T, BROBMEHT2BOMELZRL
EZONMFig, 3-3TH 3, BRRLBHMERBREOMOHMBZEEIXr=0.502 %
DOSAKBTHETRPENX BRVEVWHRHEIEIENREINLE WL
WhimaRohZ, AEBEEZEFREN LB EBE2LBEYT S
ELEEERBYFENRICABTIEREERBR LI DOBHEREEXMNEP k.,
ERAZABREEHIBABI Ltk > TEM4cnd b 9cnfMEL 2N, L
A AL EBLDODODDEBMERABKRTE4cnl TTH o2 V1 ALITHIE
E>THEHEceEL., ERREVEBHELRROPTHIRE D
% o

3) BE

h¥EHOFTFLAFRR., PEBETRRPICNEEZHDORHEVEZ R
5h % (Takahashi 1942), Ch L OGHEIIMHEBEFLEIE NS H8
EBEFE2FL. ChizHULTRBEOMABIREHEAGTFE2RL . AR
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BFEUBBEFREINILBRICH S, GHS (1961) . 3 - #iEico
hTﬁ&%mwﬁﬁﬁﬁ%%ﬁﬁ%mhfﬁﬁ%ﬁtﬂﬁ%ﬁwﬁﬁ%’
KBLE. TOER. UERKOBRMEIO 2 E>h . BT 5
FRHEOBEOMENHEIXELI R Kbk, chid, BE%2HE
KT BENEROEELIMEREINUSERHI D SR EDERILT
5T tETRT o

—Hic. BEHEABLERREORRICHR T I RNEGH L REMAKE
HEOBERZHETIE, RUEMBHOREREOZEAB AT WO LE
EHAGHOERERBRREW, Chik. BREZ YBT3 EE FICNERE
GEFOBRRIZREIHRBOHNEAEGHNERIIEEIEWED L
BIhd, $¥BMEEEBET sd-1 B, BEILBEEBEFO-BRTH D,

ELOEMEBEETFLER sd-) PERCREEIMBENMERAIEEZNE
RicggxhgvwoedFTarohs, EF. BEBRzRBICD., a9 E
1B, H— . BFH23S., IRSREYEMNBRICAHART ZFESAEERET
§t1%%o&ﬁﬁ\mwk%%#ﬁﬁfy9~$mmsw5ﬁ%?m\
BEMEB &L 255co~65coBETHRMEHMBREDE W, ML (1987) O
BLwrEtZEHSEORROERS . HHEEFTHRIKLZADIOSAEMEY
HBHICHMb HF50cn~69cnT/HhEhork, ERFEERICBWT. B
EX#H5cnD BH2IF 2L 2RIV P 0caRBOEHRST V., ¥ EMREEE
Fosd-l ko THA&HEELEENPSenlc oAz LI, sd-1 O
ELREEIEEAPEENERRL>TRR2BLETHT S, LAIL
BAG ., PEHSHORBERAANEROBERTHEY . FEFARBON
RHL 2 o0 HEBETFRRNCEISCHENTSED . 2NH6DOZ L HE
bilc b BHEET sd-1 YEELXHIZ—~FORILTHILHET S L
RT&E20n, ¥EHECEFLEERNERLOMHEFRZHEHLPIZT NI,
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FOXENBEFEAHVWAETFBREBLVIFDEENHEGEOBRESEEEY
BT EEED, CORD., SHEEZ{OEBHEBRAGTFRHELTAVT
sd-1 PERICEREXIGEMMEM L BENTRLOMEBELH oMY
H5LENH D,

—FH . HERARUCTIERNEBEEFOREBEREZ2HERBRLELE IS,
LA A4 <Calrose 76 < JLBE100% < S C-THN1< & 1655 -sd1 < & #AT7]
BSOBETHEOHEBEVRE W b o2 (Table 3-4), TOER
REBEWERORZ2IERBEFREMEAWTIT AL, L. R
RHEOBWIEHE>TRHREGRNEROVEL IR IILEN B S, B 1
BHEIMTCBRAEEIIE. VA AL OREHEBETFR sd-1 tBUBERE
FEILHLIY ., FOBRBICA T3 MEMMERIE sd-1 2HEATLRH

WHHPSED . CHIBAEBOBRL BT 5., FRMALELD I,
LPEHBEFOREOWEBDREMHIBGHNERCBEZAE WL EHR
bhB, LEMT, HEBURKOF > L ENBEEFORROMEN
BERIZ. SRNBOEEBRGEFIIREIREL, KiITEHEHE5F-sd1 LS
C-TN1DH- sd-1, LEIVSOFE/RRETF 4 (HH S 1987),

Calrose T6D XBEMHBEF LD, LAASOEEHBREFVRLER
HihdnwetHFabhbd,

LA A4, BEECHLTCHRBERBKOPTENBREEEARLE
(Fig. 3-3), 3% bbb, MOEEHAHOBRBREY 4cnld{ FTTH - &
Oz L. L4 AL RPW6en T OGHMEIDBEREDE W alrose 765 1
YAV EIDGLEENKEN R, BIRABIATRAREE S, ¥&
HBEF sd-1 BEMEHFATRBIHMMBEEANMT 5. COZ LI,

ARBTHERSHELERL (ER AR TS ERERKOBHK LY
MEP- B EHEND, ~H . LA AL OB KRG EHE
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RREOPFTHERED S EZ DB, LAALDEEMBETIZ sd-1

EHBLUTHENMEANME W EEREIHAE,
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B2H FEHNHCIDEEBELCRETEE

TABEDFEREEVORERKRELAT 2L . BRI CHST 5 P
REAVT Ik, hFREFHY ~RLWYT D, VY IEY—ZD
MERFALCEROSROMENSD , SHMELRMIEIEDIRIEY —
ALY VIANBENCRALEYEIRSIE 2R ER 6BV, 2 Y
FECLHDIFEHIONA L ETNEHEL . ALEDOSR % KT
HHLEBChs, REHEYERE B, HUBIFAE wyl|o K
BPEWILERL. BEL2EENE WS LIRS, —F . BHBEED
EHTARCHEBEOLZWHETE., HBHLEBLTCFERS 08 &
HAEBE BV EDIRNERENE LB sBa0E5, CDRD.
FRGROBFEHRIBLIIR. SNBABEIIOHEL 2 RBEY LR
BEIYVY IV AKEFERAILENS 5,

SHR.THERBEEZ2ELTZ2DILR, 2B RO ML AT T
HOo FRUBENHEER M ELBEDHEROME LRI LXTES,
LN T, REBEY -EL o FERBEMLBEHEI LTS,
EHPBEEHEDOLFTMHMOBEILEERB L S THRED . £ EX
EPEBULTHI 20 EFENMORWHBEY. b vWiEFHHE
LTH2 26 0ERBEEOREVWHDELY 2 EERMMMT 5,

FRUEGBOFR LA, EREFHTLBIIBMUBERYE D NED
MECKESFELE, EXPREOLEHEL . BIKERECEEL
BRORBIEABLAEY ., DHEEOE P S RILEHWEERON Lo
RABRE IO LINEHERORBFII>TENELEDEBLELE RS
5, Austin et al. (1980) . T LAF¥ONBHEMLOWBIZRAIZ &

LTBD., ~BHORBMLAM DR 2B EOEMMELETS
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&Lk, &JHanson gt al. (1985) & .  AF AF KO WT L HEWG
HABS O ORBEHEPENE IR REFENEN TS AL A0 60
Lk,

COLISEHRUELAFALESRERAER TS DI, SHWK
HIEDOWTHEFELZDAEZE2 0, L LB 62l BEIXEY
BMHEORZLEREBI Lo (RDOENDED ., LR EE R
EFESRHEELTMOEIRTZADICIEENNAMEBLTCHE S S L HE
WHH, KHS (1983) B, 1 20HAMERBRHELSHREEL I KA
HBERMOENEREIBVEDY Y IBPMXLC R ET L5 b6 hI
L, 2ozeds,. BARSEBHESETR. PEREIL 29 H
ERMOEBEENOETORMMESRMEEROLDOERELBETH
5L L7,

ECTABMCR. BENERZRBEISARABEFAKLTEH W T,
FREBETFIPERIECRETHALBLEEWE, WLB LU0 %

DOE»HBATL L,

L) MEB LU HHE

B E L., BEWNERERCTI600EBREFABKA LAV E
Tabbh, YBEEBEFEHTIZAEBETRETOERERRAHK L 2R
KRBT 3EEMERHKE. BH295 LS C-TN1, AH65% & & 655
sdl, 7V 20 Ve b A AL B TICHHRTIE, Calrose & Calrose 76,
Iy eAY LIEI0STH S (Table 3-1),

19884 4 H20H . “ho @Ml - RRLZANBRERHEK LYY -0V
TN AROFEHICHAL, 6 A3 HICHAKEHIEBHELZ., &
HERGBEM24cn, BEM20cn, 1 RRIMBMALEL. 188 ZHYD
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SHEEULTHBELE, BHEHIBRELEEED 252 L. 3AKRHN
Tiok, BIBRER. BB, »VUVDT A2 T 28 TLRIEE % HK
o MERXOHEBIFERICLT S5ke/10a, BWIX6 H24F & 7 H108 iz
1kg/10a 9 offo k., FEAEMWMETREME 8keg/l0ak L. 6 H24H Ic
4kg/l0a. 7 H10H 2 2ke/10a¥>HBL L,

CHZIADBISHEZ I, 1 B - 28 - 1 EBR YD 3EE. 18
MERZLTOMWMBI>KRBEI»6 MY BMD . MWEEKELTRAZEZ L
AEZ2To%, HERBR. X, U oH. EHM. SRICLEES
BE2bUVRERETHS, EXRUBRIPOBEZEIOABETLL. S
DEREOWITRHERELESTF 2 2R wWE, BRI - REBBELES .
ETXBEORS TN LTEELERIC Y. 120°CT 1 B2 D%
BICCT I BERMBARBRLABLEWELE., BERE. 7L PHR
I~3BUAOESOHBMABHIATHEL . 20B-OERESE L
ELETBRLEBREREORDP ORUUMESEL YV OEEME B L
o OBz OowWTR.,. BEbIRUBEBBELWEL. che Bk
REEHELEVOEGHRLOBMP L ChhBFOERTHRAMEL 2. KA
iR 1R R 1EBERYDI0EE. 1EMNEIK LTHEEB Y DK
HPrHHDED ., BERERLEBICIER, BE. 8. BEL LU ICH
LHEWEZHELE, M LRENB RN T IMEOT S E 2 INE
EHRELE,

2) B

Tl REOEXOK £Fig. 3-4a, -4blkkR L £, BH295 %,
TELbbREDEKIZLEZOXEHBAEBRGFRMK TH B S C-THL
ROWTHRZ L, 25FHMABLTRERZOCREBRELERD
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BRSO RELHFEBREDOS C-INIENED o2, COBEE. T
OCHHABEFRENTEARTSE -2, L L, BH298 %, 658 R
BEUTRIVEANVRTRTAGCHERI TR EELH L ERESA KO
XDEPEPRIBRDTWEDIRKUL, CalroseR &7V I JURTRT
AZIBHBIRENEY - 2, BRRLEAEREOMTESL DL S KB T
5L FREEOHEELFBERR I ODIPEEEVWHEANREORE, “hiX
TIYI7VTHRIHETCH» &,

EMR29F S C-NIORY OB O %Fig. 3-5lcRfL %, HHE
FREOLERBEIMbY R 6 H2IAMBEI T RV AML., 7 H21H
WEBHASHIRPFITRASUDHEBY) Z0BRAT PBREBRBICRYD
L. MOEBERFREA DWW T, BESTHIABEETR
AL RN, BREARZEAMERL., ERAKE LBHEAKO
BERNEDoE EELYYZ VYROBE. RELESFTDOEE A
FRHBLEH DT ok,

FREERBETA2BEHISROERE LR B, BH295 S C-1N1o
ZFBELAY Do (Fig. 3-5), ARAHK L AT >R O M L4
ESOMMIc b TERBAVUMUL AN, BHAWHEZRE L LTH
WRBRICHEHAILE, CThUEEIDIT>PTEIHLEELAD T2, HER
TWEE8HSRHETR. BHIBLSC-TNOEMBRICRE - RHEMER
FohaboZd, 2O0BSC-TNNOERBHRIEMK2IB IDEPRLAE
KZ->2FE. BRBRARI oA, EFSSHR. oV HYRLEBUR
Calrose R T HEMBOHMBY RGN E, LU, AERME: IERS
BLEZHARBEOMICHBLEZRZRADb AR Do £,

FAEHNEPICBUIBERIS RO LB EOE{L £Fig. 3-610 R
L7, 0ka et al. (1970) OFELHEWENMBEI S FHROXZ B TR
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DELWRESDTHERBMGEIHEL . G - AHEMB4LHBLE, £ F
LOka et al. (1970) WZRODL AFy yHMBXEAWEN, 22T
& Richard OMBRAZAWE, COHBA P oM EREDEOLER
BE2#ELFig. 3-6IiRLE, EMERLBI I EMH 95O LW EDE
. BHDBDHRZBILARMHAKEOSC-NIDHEBE OEBMH298 LD BB
PIES B2k, ~H. EWEREBREBLLELICEL LY 8 H24H
KHeBo%%, BBRETFTLE, COBMRBRRBEENZ I LER
FHREFZBUERKOBMTELC TS > 22 h o, BHISRATIZLER
BRETFOFTHEOSIHBERCEWEERRVRE L2520 b
Moo LBPL. BHIBICHEANSC-TNIOEDEEHAERDD NI 0
DR HMAERIRPoEY HORBEGFREN OPVWTLEBRDOHE
MEzRL. YBRZBEOFIEBRRR IV EEHEN DI o 2,
EE%E%%%&&%%MK%LTM*EEﬁE%@#@R%bBT&
HMEMNTH > 2,
REHAMOBLEB G OYWT ., B, LB PE. HELZ2 LU
WRERBEEE DLW TRBRSZ, RERKZEOITRTOEE - ZHIZ. &
BELENWTEREREOFELWHEIADOR AR LM &,
THBREOWTE., EERBL EhHNE T LB RHKONCER Y
ZRROENLGDo Y ERPBRIIZ RIS TTRTOHE - &
MOBB MR E (Table 3-5, Table 3-6), T THRGHHE A HOW
BB BORERKRBEHREARE (Fig. 3-1), 2K/8E - ZHTIZ. 1E
REOHKLHBOBEES OMRERLHENBIR O hih o £ d,
Calrose X PR W THMEGEE L2 HE TS L r=-0.68 THEIRBTHELHE
Bipsok, Chid. BEROLPZVWHEHE - ZHEUEHREN A& . W
ROZWRE - RFHRTREMNIEATCHHEBEOEMBE I W & 45
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T 5.
WEREDEHOEROMICR r=0.76, M LB WELEEOMIC D
r=0.54 T, bz 1% KETHEZHEM S -~ (Fig. 3-8, Fig.
- FEMILREVWELUBEICTHE OB B W, BER © r=
0.78, ZIERE T r=0.6%8 T, TREFN1FLSIKETHELRHE? S -
72(Fig.3-10) o T CHM EREWE (V) oo ¥ 28 (X)) . £E02)
ZOURHBETHE X 0BEBELARDARALZ S, ¥ = ~0.90
+2.98K140.25X240.08%s 2 &2 o & (Table 3-7), WHEMIE LI 58
MELHUAOHET 0.84, WERKEWELEEOMT 073820 _ 2%
W IAKETHE TS > AY, MESHEDE L NI CALKOM T
0.IBTHETR 2> A, ChboZ ik, BEOMMICE L Wit |
BEWEIHASIFEY, FEELHUAY KT Z22DTHI L %
Y e
CEREREGETFRBRA L RBERBRE IR T I 2B HAKOBT.
RO LHEWEL B ZOWFig. 3-11TH 3, LAY OR
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BT e

3) HE
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HOLLHEL AN, EHER (Bionass) OEWER IR BHELEIE ¢
THEWRL IR S4B W, Stoskope and Fairey (1975) . 7 4 ¥60%
MOBRELNBAPELEETH ESEDEIES 230 VWRENE
CB2BEMOB 5T ZBBLTWS, O & IkLaw et al. (1978)
LBMELTED . BRIEESLZ2DOLERAL . Tall-dvarf T 42b b %4
MTEBEHNELORWHEFICERKEERIEIZEZRELTIWSE, 12
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EFRVWERLZRMELOMBELFANE. *ORBE. REER»LR AR
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Table 3-1. Semidwarf near-isogenic lines, their tall varieties

as genetic backgrounds and breeding methads used tgo

produce the near-isagenic lines

Lina Semidwarf Gene Line Tall Breeding
No. lines symbaol No. varieties methods
51 SC-TN1 sd-1%2 Tl Norin 29 Backcrass
LY Taichung 65-sd¢1  sd-1%? T2 Taichung 65  Backcross
83 Calrose 78 sd-1 T3 Calrase Nutation
S4-1 Reimei sd-1 T4 Fujiminori Nutatian
S4-2 Fukei 71 d-51 T4  Fujiminori  MNutation
S5 Hokuriku 100 d TS Koshihikari  Hutation

1) Donor parent is Taichung (Native) 1.
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Table 3-2. Characteristics of semidwarf near-isogenic lines with different genetic backgrounds
under two fertilizer conditions

7ol

Varieties Fertilizer*> Heading Oulm Panicle Internode length Number of
and lines conditions dates length length Ist 2nd 3rd 4th 5th Panicle
Aug. cm cm cm cm cm cm cn
Norin 29 Standard 22 70.8 20.3 35.7 16.2 11.0 5.3 1.3 7.9
Heavy 24 78.5 19.3 35.3 17.7 13.0 9.8 3.3 10.8
SC-TH1 Standard 23 55.8 19.0 31.1 12.6 7.0 3.7 0.4 3.1
Heavy 24 57.6 17.7 29.6 13.0 7.7 5.8 0.9 11.1
. Standard 15 83.2 20.0 42.0 18.2 13.2 6.5 1.8 5.9
Taichung 65 4 vy 17 88.5  20.2 42.3 216 15.5 5.2 1.0 9.3
. Standard 17 52.1 18.3 27.6 12.6 7.9 3.8 0.4 5.8
Taichung 65-sdl . oo 18 56.4  18.0 8.4  14.2  B.6 4.0 0.5 10.0
Calrose Standard 18 86.5 21.8 42.2 18.1 16.5 7.1 0.9 6.1
Heavy 18 93.4 22.1 42.1 20.4 20.2 8.3 1.7 12.1
Calrose 76 Standard 21 74.6 21.1 38.6 16.3 12.6 5.8 0.5 5.9
Heavy 20 77.8 22.3 38.8 17.3 14.2 6.1 1.1 9.9
Fujimineri Standard 5 BB.{ 20.0 35.9 19.5 8.1 4.4 .1 5.1
Heavy 5 77.1 22.0 39.4 20.8 9.9 5.6 0.5 8.4
Reimei Standard B 0.8 ) 19.3 30.2 15.8 8.3 4.3 0.1 6.4
Heavy 5 66.5 21.0 33.9 17.9§ 9.0 4.6 0.1 8.5
. Standard B 39.8 19.5 24.8 8.6 5.1 0.9 g.0 8.0
Fukei 71 Heavy 5 2.2 21.7 25.0 9.7 5.9 1.0 0.0 9.1
e . Standard 17 77.6 19.8 35.6 17.6 14.3 7.0 2.5 6.8
Roshihikari ooy 16 82.1  20.0 35.8 18.5 15.8 8.1 3.5 3.5
. Standard 15 2.9 17.7 30.6 ° 14.4 12.1 4.4 1.0 7.4
Hokuriku 100 poavy 16 66.5 18.3  30.8 155 13.0 5.4 1.2 9.9
L s.D (an 19 3.5 1.4 2.1 1.5 1.9 1.8 1.4 5.8
cEe T (5% 15 2.7 1.2 1.5 1.1 1.5 1.5 1.0 4.4

1) Standard : ¥, P, K 7Kg/10a, respectively. Heavy : N, P, X 14Kg/10a, respectively.
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Table 3~3. Analysis of variance for stem characters under two fertilizer conditions

Hean square value

Source of Heading Culw Panicle Internode length Kumber of
variations df date length 1en§th 1st 2nd 3rd 4th 5th Panicles
Varieties 4)) 10 6790.08™* 12856.51™  97.59™  1920.24™  738.32*™  905.49**  254_.36™ 53.52*" 52,32
Tall vs. Semidwarf 1 182.04 74509.51™% 148.20™* 10094.39™* 4098.55™* 3289.95"* 1225.58%% 224, 32« 18.78
Residual 9 7524.31™"  6006.17**  91.97™  1012.00™™  364.96™* G41.87%*  145.45%  34_55% 56.04"
Fertilizer (% 1 58.24 3898.21**  §B.77** 75.35%%  250.86™%  3T4.71**  99.24™  29.81% 1347.35%*
Block (B) 2 153.31 86.58™*  18.70™ §1.33 14.52** 8.29%~ 3.82 1.51 46.08™
VXF 10 34.37 82.05™ 15.g2* 35.80%" 4.55™~ 13.04** 20.80™* 7.24™* 23.02
VX8 20 40.44 13.47 1.83* 4.84 3.50™™ 3.217 1. 71" 0.83 23.83
FXB 2 142.02 329.654™* 1.1~ 45.57 42.03** 27.24™~ 5.76™" 2.30 8.83
Error 514 283.73 8.48 1.82 3.39 1.83 2.1 2.85 1.34 25.51

n % : Significant at 5% and 1% levels, respactively.



Table 3-4. Reduction rate of culm length in semidwarf near-

isogenic lines

Near-isogenic lines Reduction rate®’
Semidwarf Tall Standard?’ Heavy??
4 z
SC-TN1 Norin 29 21.2 ¥ 27.5 322
Taichung 65-sdl  Taichung 65 6.7 2 36.3 2
Calrose 76 Calrose 13.8 5 16.9 5
Reimei Fujiminori 11.4 & 13.7 6
Fukei 71 Fujiminori 41.7 1 45.3 1
Hokuriku 100 Koshihikari 18.9 4 19.0 4

Tall line - Semidwarf line

1) Reduction rate(%) = X100
Tall line

2) Standard: Fertilizer level is N,P,K 7Kg/10a, respectively.
Heavy: Fertilizer level is N,P,K 14Kg/10a, respectively.

3) The reduction rates were numbered in order of their values.
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Table 3-5. Total dry weight, panicle weight and harvest index of
semidwarf near-isogenic lines with different genetic
backgrounds under two fertilizer conditions

Varieties Fertilizer®? Total dry Panicle Harvest

and lines conditions weight weight Index

g g pA
i Standard 41.6 19.3 45.5
Norin 29
Heavy 56.8 25.7 45.4
Standard .6 d .
SC-TN1 ar 43 21 48.8
Heavy 48,2 24.0 49.8
Taichung 65 Standard 37.6 13.8 36.6
8 Heavy 53.3 21.8 40.8
Standard 32.7 12.3 37.17
Taich 65-sd1
alchung Heavy 45.5 19.1 41.9
calr Standard 37.7 15.2 40.1
alrose Heavy 51.1 21.8 42.5
Calrose 76 Standard 39,9 16.4 41,1
alrose Heavy 50.3 21.0 41.6
T— Standard 32.4 11.4 35.3
uiiminori Heavy 42.5 15.8 37.7
Reimei Standard 36.9 12.2 33.1
eimel Heavy 46.0 17.9 39.0
Fukei 71 Standargd 29.8 11.3 37.3
uxel Heavy 35.9 15.6 43.8
Koshihikari Standard 39.3 16.0 41.0
oshifirart Heavy 56.3 24.5 43.5
Hokuriku 100 Standard 36.8 16.6 45.6
oRuriky Heavy 48.3 23.4 48.4
1 11.4 .1 4.3

L.5.D. (1%)

5% 8.1 .9 3.3

1) Standard : Fertilizer level is N,
Heavy : Fertilizer level is N, P,
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Table 3-6. Analysis of variance for total dry weight, panicle

weight and harvest index under two fertilizer

conditions
Saurce of Mean square values
variatians Taotal dry Panicle Harvest
df weight weight Index
Varisties ) 10 1394, 71** £34.63™  10562.86™™

Tall vs. Semidwarf 1

Residual 9
Fertilizers (F) 1
Black (B) 2

VXF : ' 10
VXB 20
FXB 2
Errer 614

2203.33"" 140.50*" 337.24™~
1304.86™™ 689.53*™ 1136.18™*

21685,76™" 5733.45"%" 13086.39*~

220.38 2.87 240,98*™

228.74™ 45.59™" 70.88™"
196.44 38.74 30.05™

1014.40"* 244.94™ 67.21%"
87.51 19.45 13.98

#, %k 1 Significant at 5% and 1% levels, respectively.

128



Table 3-7. Multiple regression analysis of the gr&wing period, culm length and number of panicle for

total dry weight

Analysis of variance for the regression

681

af Kean square F

Regression 3 362.23 27.39""

Residual 18 11.233
Independent Correlation to Partial regression Standardized partial Partial F for®
variables total dry weight coefficent (ﬁ} regression coefficent correlation test of &
Number of Panicle (Xi) 0.76%* 2.98 0.70 §.64 41.80™
fulm length (%2) §.54"" 0.25 0.47 0.73 20.00™*
frowing period (%3) §.48* 8.09 0.08 §.186 0.50 -
Const. -0.90

Multiple correration = 0.81_
The prediction equetion is ¥ = -0.80 + 2.98%, + 0.25%- + 0.00%,.

1) F value was tested by Fea, 1as.

wy : Significant at 1% level.
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Fig. 3-1 Relationship of culm length between tall and
semidwarf lines.
white and black symbols indicate culm lengths
under N 7kg/10a and 14kg/10a, respectively.
Line No. are the same as those in Table 3-1.
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Fig. 3-2 Relationship of 5 elongated intemode lengths between
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DGWG's semidwarfing gene, sd-l.
O , ®: Intermode length of SC-TN1 and Norin 29
under N 7kg/10a and 14kg/10a, respectively.
0O, ®: Internode length of T65-sdl and T65 under
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131



[any
(=
1

~ Fertilizer response {cm)

m
1

(93]
i

B
[}

n
i

T4

0O OoTl =0, 50%*
0 T3

A 241

O T2
O15
A 52 M S5
N T3
® 54-2
& S1

L { | i | 1 |
30 50 70 a0

Culm length under N 7kg/10a (cm)

Fertilizer respcnses of culm length in semidwarf

near—isogenic lines.
Fertilizer response = culm length under N 14kg/10a

~ Culm length under N 7kg/10a.
white and black symbols indicate tall and semidwarf

lines, respectively.
Line no. are the same as those in Table 3-1.
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Fig. 3-4a
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Changes in plant height of three near-isogenic lines with
genetic backgrounds of Norin 29(N29), Taichung 65(T65) and
Koshihikari under two fertilizer conditions.

white and black symbols indicate the plant height under
N 7kg/10a and 14kg/10a, respectively.

Arrows represent the heading date.
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Changes in plant height of three near—isogenic lines
with genetic backgrounds of Calrose and Fujiminori
under two fertilizer conditions.

white and black symbols indicate plant height under
N 7kg/10a and 14kg/10a, respectively.

Arrows represent the heading date.
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LAI and nurber of tillers per plant in Norin 29(N29) and

its semidwarf near-isogenic line SC-TN1 under two fertilizer
conditions.

Squares and triangles represent N29 and SC-~TNl, respectively.
White and black symbols indicate LAL and number of tillers

under N 7kg/10a and 14kg/10a, respectively.
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Fig. 3-6 Growth curves and growth rate of total top dry weight of
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under two fertilizer cornditions.

Arrows indicate the heading date.
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Fig. 3-10 Relationship between total top dry weight and heading date in semidwart

near-isogenic lines under two fertilizer conditions.
White and black symbols indicate the plants under N 7kg/10a and 14kg/10a,
respectively. Line no. are the same as those in Table 3-1.
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Fig. 3-11 Association of total top dry weight between a pair of near-
isogenic lines.

White and black symbels indicate the plants under N 7kg/1Ca and
14kg/10a, respectively. line no. are the same as those in Table 3-1.
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Fig. 3-12 Association of panicle weight between a pair of near-iscgenic lines.
White and black symbols indicate the plants under N 7kg/10a and
14kg/10a, respectively. Line no. are the same as those in Table 3-1.
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Fig. 3-13 Relationship between panicle weight and number of panicles
in near-isogenic lines under two fertilizer conditions.
white and black symbols indicate the plants under N 7kg/1Ca

and 14kg/10a, respectively. Line no. are the same as those
in Table 3-1.
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Association of harvest index between a pair of near-isogenic lines.

White and black symbols indicate the plants under N 7kg/10a and 14kg/10a,
respectively. Line no. are the same as those in Table 3-1.



