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B # F# H 0 0 2 0.60 2 0.56
EN§- H 111 19.27 26 7.74 24 6.66
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20 M RERE (BRY) #6E H45

X5,

MEREOETIC X Y AREESHEML, 15°C « 140 MLER TixRERs 2L e,
i*@ﬁ%%ﬁkﬂ,f”(w%)%ﬁ@pmﬂmmmﬂC%WﬁﬁsKﬁ%?é%@?
» o, AEAHUIMCECTE, ZhEIRELICED .

TERENORE L LT, KROD LT IZR—MERI BELIHEHL, BROLLT
REEASRT S, DT EE, #3— MERLIERENRE L R—BETRICEbIS
BETh-T, BEREOHEBECES(ERTHLZ LETRT 5.

£ OB 2

KEREARALE 3 £ O 2 O S R OB BTSSR 2 IV TER T, #
HHAETHEEA— EE F2EFLIH0aLD) FEROL L THLAST L, HH
BWNEIHIEEE (22~30C) 0b L THDLALT VI L 2R L.

i FERGE

BlEAE O LW RAROBEEEL S, EHME Ocm ELEXELHE» 5 491 )
y, EBLIE, Erhofikis LW sucrose 1 %KERICIELAN, Zh KR (11~
12°0) BIOERN (i 22~30C) 0L Lic L BRKE L. ZhbdofREs o EiE
PEEL, FAA (k=Y v ThAa—)b «BR) TEEL, ~77 4 ik hlspe o
S Lt T — b EBER L TREEL 2.

i, ERERB I UBLE

HISHIIERBEREZ T, CEHLI2REFRRC, EHENICEHEDh SRR 7 — o
N, KEOLETHSA—FERFEEXLRLZD, BROLETEELASZLERLTW S,

YRR (1957) WMIRREMMEMATR = & X O, BERESOEBKRCERL, EiEc
EAREEHVPERCHEET 2L E2BE L. AERICB WV TH, BEELXL 1%
sucrose JKIFWEHICIE L7208, 2 > THEHORBERZ S SEBHER L .

ZOERICBWTHES N X—MEKZ, F2EFLIGERD @ L0 (b) ©b
5%, WFhoRKoO (@) b, £V TFhoRo (b) b, BMCES L L ERE iz,

F3E &

[EEALERIC & VA U e FEORERIEBRER Y LV F B OIEN 2521 THRK
ML, TOFE, UATFROSEELEPBO LN, ZOREA, 1EAREGE L §kaH
% e ORI FAEBEARED bk, ZOFER, RBELER-3AECRRE L 1 5 KE I

HI3K TERBENORF K —v LT ORER (%)

# 5 mpomg | & B K = K
o7k ‘1%73%W b\ 1% alE
g B o &t }RK 9.80 9.04 1.28 1.74
B b i - g
B £ % ) Lﬁ& . JH 1.40 3.60 1.73 4.23
Mo P % 0 0.35 0 0
i s 22— FEK 29.60 22.79 14.05 13.23
GIETYE v K 7t .
D iR i}; . Vi 9.55 13.25 27.30 32.68
o B R 3.56 3.07 8.20 19.82
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MDD HEE AR OB EIE & B 5B ET OB ERE~NOMBCE T 25—k 8 21
HARRIEEZHL, ZOEETIREOEBRENEEROER L 2 ERMIES L
Y.

TEAGH S AR RS b E AR & ) RReEEfE 2 L, 15°C « 14 H BLEK o
FICIRRER S EETD - 1.

THEH (85 OKFREKILIEE, KEBAEICLY, #¥2— MEAFAEREZEM L., =
O SAEBR O BB HEERRRED 2, F3— MERZKEDO L & TEE LY,
FREIHREO S & CRIEHENEESEFHE L. ENLZOKET % 2— BSR4
RIIHEHEARBHEOSBENEEEDO D L TO X 2— MEKRAER L VIKVA, FFOIEL
AR — b+ OBHNCERIZER .

F4E BRI EEIRWOIREBLETHIU
REEREET

F1H [EBTE-8] 2—FHOHEITDTMRR

AR 8 | /KT G2 & B3k L 7o B BAGE S BEMERRRSE & /KRGS L O
DB DBIKEN-RHETH D, MOREMFEL )V LRAFEBKTH B, KiREMK
A1 B DB GRS HEERRR R L U RSN T 5. FRAEE-8 ) DAk
B RREOMRE ZREEREDTLLTH .

19604, AFRELHALE 2 & B3R LICREMEBAERRARICKT T20 24mL
Jo. 19624Eic BT % Fo ofethicBIT 5580, ARBE110%LL 125% % T OREOE
FEFALITH Y, THICRL T, TRFEH25%U EOEFEEIZIIOTH o7, 2751, §i
ZAVEES O EENEETH Y, ERBFIVEED 6 BELEETH - . F, 2 E»
52T ORMBREL, TFHCEEL T SEKREZRKL, BHEEAKOKRICHL
REAEE-1) HE AR -8 ORF4ES X, ThUEOBRERK L. F LK,
HEFZHENCBCT, TFHUSOBBEOEERR b N, BFRIECER L, HRE-
71 BIC BEARKE-81 OREED b BAFRRSE20% U T OMOAREREEEKL, I
THE-51 ORFP HIETREEN5%UEOEKERK L 23 6, BFELRKEEEL
.

AWEBROFIHR L HBAKE-8 1 1%, BRBRCBVCTEBHTI Tk,
RO L L TRELZETFEHC TV 30 CRBEORRKIC L 2 HAREDL H V235,
BEDO T L L, TORRBED, KFEEHRILE» L R LB CHRE SRR SRR L D
1K, Zoftsd, ROEEROTEFERICS, e F BEERICOHERL V2L &
BTZERTES.

RERCBCTHAE-8) XL, o LTHRShAEFBEIKREDLBY T
5. L, REOEMASSIASE 2HiL—HIETvE0T ML UE, o<
w5,

(1) ZRFREARALS 3Rk O BABHR A REMEA R R B

(2) KfgEils

(5) ARy F=v=x
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22 Wig KIS 2 (%) 6k Hes

(6) KA1V

(7) AfGEbicL ¥

(8) AfcThbHDY

(10) A7 F =

(12) KFEEH16%

F, IR0 2 R L EARREOSEIFURIORTI L &t kot 2L,
WARIORBL, Fo &FE—FERICESE L7 FAR-8) OB EEARE/RICL 3. b
b, EAEE-8) 0% SISEAROERZLEMH L, BTERRESEE 0.05kHED t
DIEZ AV THEL,

13. 11186

7=16.43+ X 2.11=22.95~9.91

BB HNIZDT, 23%L EORTRBE ER LR EBEAOHSHEERRE & L, 99%
DTEBERERL Lk,
#1aEI T T, ARBEHIERBIOYF =33 2—F0H L LigaEiticls #BE

B4R BHARKE-8 LfhihfE L DEID Fo o 351 2E05EAY « HEETRIRTY 025 HlE

. BEAG R+ (RO A x:
moa BOE OB E#RBRR P
o £ B K 128 53
(1) x FAHR-8 o3 K 135.75 45.25 >0.1
(3:1)
. £ B XK 189 14
HATR-8x(2) m o3 K 190.3125 12.6875 >0.7
(15:1)
o £ B K 193 13
HTHR-8 % (5) HOR %K 193.125 12.875 >0.9
(15: 1)
o £ B M 269 am
ERA -8 % (6) wmo%H 295.3125 4.6875 >0.7
(63: 1)
- £ B K 9 3
HARIR-8 % (7) moo#H K 97.45 1.55 >0.2
(63:1)
. £ B % 110 2%
HAKR-8%(8) H @ %K 110.25 175 >0.8
(63:1)
o £ B K 103 + 9 0
HA -8 x (10) mooH K 105 + 7 0 >0.7
(15:1:0)
. £ OB K 58 +19
R IR-8 % (12) @(3 ? 0)@ 60.75 20.25 0 >0.3

O BB L, P oFEEIREY.
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TR D ERS HEMER TG M DB AR & BI SR ETF O =~ OFI B 5 % BT

A 23

) : 1 (@EMHERRE) OSBEHETRL, ARAZF Y, TEbiclLE) BIV IThiO
V) ERELIMAAETIE, —i563: 1 LEbh 35 TH -7z, VE I ZICRABRAE
FaMEEIEEMEEETFEE2 51 01F, BE3IRETIE, ThREMMLITEREZYy=
FOENE D —2FZVLEHESNS. .
158, KRS OREREMETIBETORIL THH2, KBTI A=02hiZ
2THBLWET B LBHETDH 5.

F28 KRMEBMUASH DR LABEEHES N
IREMEZE—FORET DITMRER

T BT EFIC BT, AR SHEERRE & et & o ic R TER B
DEBYPRRENTZDT, ZORERETHOFC—HOREEREHE L. 22
RS Wi, FHB X UZh b OMBHEREERTROLB D TH 5. KL K
fit) DFMEEMT 5.

(1) BALZ 2 & B3R L BRI AR R 5

(2) B4l Zoo ikt - 55 (il « FolH, 1959)

(3) ¥ FvrvfittE 5 ( AL )

(4) Fi(@)x@)-- ki TRIEEERSHBER
A - 55 (BFEEREM] : 212, 1966)

v FEER(HER « V04T o FRIE . AL, 1970)

(6) & b Y-Witsth : 58 (Bl « Fal, 1959)
(7) SbleL&-Mak:58 ( AE )
(8) THLHDY:--- v B8 (UBREAEYSEESRSEER, 1964)
B e - iR (EREEREERD - 211, 1966) ‘
(9) 7Y Yeeeens { ] . i
v L8 (R - ATAE - Hp3E - JNIUE, 1970)

10) 7 F N =it AESR (Sl o FnE, 1959)

A1) = vtk FEER (EREEREMT - 212, 1966)

(12) & #k 16 Z------ Ttk - 655 (Bl « i, 1959)

(13) % Gy THEHE ¢ BOR GRSEERIEMT - 144, 1966)

FISRIT ML 2 & B3R L - BB S BEER R R —F OBLL T 254D F, i
B 2HBEERT. 2 L, Fo EEEERERLBERRE L XT3 70 OERE
X, FB2EESHOBHIZESE, RHAT b 2 BEHTSEERRRHE» S, F. &
BHERZ L, B L EAROEHNRERICBT 2R/ REATHS. ZhidEk, 20
REO R RRBEAVEE LSS B/ MNBAETL D - 7.

FISRIC XD, (2) MG L 6) FH = F L RERTRICBVYTRERZ S Z LXHL L
THB.

FIBRICBWT, JilgtE B8y © 6) 24 bV, (7) SbhicLE, 8) ThAHD DX, »
FThd Fo itBwTls: 12k, 9 79370, hzitpge+s F kv
T249: 7 H5\iE63: 1Tdh v, (10) filGatE MEw 7x - A=2feBHL T55605
BRI 5.

(5) F¥=v
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24

W ARFRE (BY) H6E FL4T

et THES5) OEMKI6E2EmEE T3 F, civ T, 156: 1 0B EIE iz,
L72i3 - T, HISKRDARIC L » TiX, TEHEIATGYE TR ORFEOGA L EN LW
ThD. L LEEiEldRksz Rnd, HiEREomETEEERS S Z LAALMNTH

3.
WISK KRRHALE b ok L 7o R R R RIS R — 7 OB &+ 5 2H Fa fif
— R« R X oE | 3 R B 5
NG S L R P | Fips | M g
(1)%(2) 250 : 90 3: 1 >05 | 250 | of mex
(2)x(1) 177 : 58 3: 1 >0.9 25.0 cf. 2%
(1)x(3) 418 : 62 57: 7 >0.1 27.5
(3)x(1) 276 : 44 57: 7 005 | 275
(4)x(4) 61: 13 207 : 49 0.7 275
H £ L R TR
Cw 6 Gw1m) 08 n i B CEG)
di12: 7 d 36:28 d: 8 TR
(134l 5) 295 : 31 57: 7 0.5 24.7
(1)x(6) 549 : 31 155 1 0.3 275
(6)x(1) 102: 8 s 1 >05 275
(1)x(7) 168 : 11 B 1 >0.9 24.7
(1)x(8) 280 : 22 15: 1 0.3 24.7
285 : 10 249 : 7 0.3 24.7
1)x(9
(11(9) {266: 4 8 1 0.9 24.7
281: 3 63: 1 0.3 2.7
(Lpeiln) {272~ 4 63 : :>
: 1 0.8 217
, 215 : 24 57: 7 0.5 24.7
(1)x(11) B , 4
247 : 19 15: 1 05 24.7
(1)x(12) 250 : 17 5: 1 0.9 215
(1)x(13) 234 4 63: 1 >0.8 215

F38 BERETROHRE

VWE, BURLFEISRLE 2B U CHANRLEBSTREZEETILE, TiROZ L itk
. L, Md3gIEgEtE (B815%on : BAl NER)) 0BEEEF<H Y, Mde Ms,
BIC® Ms, & Ms; v FhbREREMERETCTH 5%, Ms, ZHH TR 815

TOEETFTHD LT B.

B, Md 3 b bERBETRREEEZDIRE b2 L ERIHiOBROARICL VS
FTERZLNRETHHDOT, BROFISRICLY, ZORYUEERTI L LTS,

(1) Md Md ms, Ms, Ms, wms; ms; S, mS,

WAE-8 Md Md ms, Ms, Ms, Ms; Ms; ms, ms,

(2) Md Md Ms, Ms, Ms, Ms, ms; ms; mS, ms,

(3) Md Md Ms, ms, msS, Msy Msy ms, ms,

(4) Md md Ms, ms, Ms, ms, Ms; msy; ms, ms,

(5) Md Md Ms, Ms, ms, ms, Ms; Mss ms, ms,
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OB RIS OZ 1 L B 50 ET O R E~NOFIRE T 25—k 4 25
Md Md Ms, Ms, Ms, Ms, ms; mss Ms, Ms,
Md Md Ms, Ms, Ms, Ms, mss mss Msy Ms,
Md Md Ms, Ms, Ms, Ms, mss ms; Ms, Ms,
Md Md Ms, Ms, ms, ms, Mss Mss Ms, Ms,
Md Md Ms, Ms, Ms, Ms, Mss Mss Ms, Ms,

—~ o~~~
© 0N
— — ~— ~—

(10) Md Md Ms, Ms, Ms, Ms, Ms; Mss Ms, Ms,
(11) Md Md Ms, Ms, ms, ms, Mss Mss ms, ms,
Md Md Ms, Ms, Ms, Ms, Mss Ms; ms, msy; [?]
(12) Md Md Ms, Ms, Ms, Ms, Mss Ms; ms, ms,
(13) Md Md Ms, Ms, Ms, Ms, Ms; Mss Ms, Ms,

%, (?) BREEOE.
FieFE Ui aTRI S, Ms, 3AEROMB Y TidmetE Bk OKFES
CEENIREREEETTHS. VE, ThERY cREEEMAEELTFLHTSZ

LLr¥35,

A mdAR ETEMTR

WFEEISRO L 3D, KEEKALE 2 b fdk Ui B IRRIA R RRAE & AR 9 v
7 vl ORI 2B 0 1B md A EBURSHB Lz, TOBROSHNT DERME « 52
$249) : GRREYE « HEMEAHR 6 ) URHE » F25E12) : VBl - BEEART) TH Y, ThIF1TL:
21 : 36 : 28 LhiTE Y LTz,

(1) md &EEMERRORE

HI6RIC LT, FFEHER & BIERG & DM LV 32k T3 1 HSTEs L S Ic
CTRD R, Eie, RIERLHETRE L OMOE LVERTRES L EESEICEY
THRDBNS.

md TR Md % b OHBURICHBL, ¥ v ) vicxt BERT L3 E

6% Fo (KFREMALS Bk ORI 5 HEEIRM x ARy 4o /L) W iB L 7c 4 DOK

A DF:
~_ EEH BoE A HEHEARTRA
B o N HEE & B | kB B # f %
# £ (cm) 18.54 15.35 17.83 14.31
1 f 5 1E & 115.10 52.67 100.43 48.75
~ B B 4 3.30 7.28 34.42 34.62
B B % & 75.36 31.25 16.13 6.89
% %k £ (mm) 4.16 4.02 4.22 3.86
¥ 2k i (mm) 2.50 2.40 2.54 2.48
TRV Y v ERE AR« 20 ppm.,
how2AEE 1.94 1.57 1.05 136 | fEiE: I,
(i 1 % t) 441lux D & DIKHIER.
Yy oy ShRETR AT 50 ppm
R E & o B L 1.63 1.62 1.62 1.53 IRV Y ViK1l BEIRIE.
(o #2 ¥ ) T AENER.
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26 B REFRE (RY) H6E Hi4T

WL, .

BRI 2 BERO v Y VEIRICE T % BF %8 GFA - 7R, 1960 ; KiR «
1968 ; FH « B8, 1968) i X hiF, BHMIBETRHOMER X UNXRFC LI VY
D Vi B RISRER RicT 5. md T BRERBSIE OB R TH 5.

() md +<EMR L thoRHEL O O¥ERE

£ R 1. BMREEgEE

md & EFHE « RERKOFEHRFAA N 11.63%T7F 2043% Th o e F R IT B
T, Thk bee doFf ORTRIEMALS d3k O BEATRSREMEATR R & H 79 & O 4
fRE) B I OEM: « BAE-5 (2) OKFEEHRALS fSR OB RS HEMERHE & KR TR
LORREOBEK) LO3HERIooRMIc VBRI Fi LERKLEOLK 21T -
TCs

FENCE VSRR I L L, md mEHEER d BT ARES () b Rins
BEFICIVERT S, LER-T, R3S SOBURHKOBHELETFIXEIC M TH
5.

£ B 2 FicBids md xTEEROGIHE

md BSOS ARZHE L AL L, ZThicRERRKEERELTE LS Fid
BYBTREELTFTCOPPb LT, AR Y 2EBEE TRk, mdx
EEMEAESEREI VOB BEDbhS. ThbLEITROLBY THS.

EITELCRBIT S 5: 1 ORESEOFREIC OV TESBOEIC EEin b i,

Kz, #+AKTF « & (19700 b, mHEEAERRHED F, 28T, YVFLEFO
SBEHR 5:1 Lot bELER, Z0REEECOVCTIREEHALA TR,

£ B 3. BN - REAGEOREEERETICX 5 md EEME - WOREERR

i oFEEE

md & T EME « MOHEHERRRRICYS B X OCEKIEEREL Lz F it B8\ T, FEEME
md kEFHOLSEEL, BiE (E17TR) orBy, Ro2EREL Lcdgaicx 311:60
Th Y, KEEKI6EEIEHEE LAtk 252: 68 Th ok, fiidy, RFER : H#HER
REIOSHY, FI8ROLBY, Yoy etbhdie Lichaicid, JERERICI v T307:

; : 4, md FEFEEH BV T
BITE  md & B - BORETRRELE A & 55:5 Tholedb, WEHLZ

T5 Fo ik 2BERO MBI R FERGE3I1IBIVIS:1 D4
o B 1Ch 5. Ei, EHI6E
%\n S B M X 0P BRI TH B iﬁf BEM165 %
{3,205 B L Lichficid, FEN

FEEIL 354 70 BICR\T235:17 TH Y, md

e g 521 353.33  70.67 >0.9 R EEMBICBVTE5: 13Th
mEK (3:1) 318 106 <0.001 DT, TR ERERS

| EBRE 311 60 1BI03:1 O EEE T b

g 4| 5:1 309.17 61.83 >0.7 B. LiRoT, WFhofd

¥ (3:1) 27825 9275 <0.001

~ Sl s HICBVTh, FHEHRHC S
gples | ZBE o m2 G T BRI EDRET ORuE md
HERS (3:1) 240 80 >0.1 ﬁ%@‘rﬁiﬁ@iﬁgﬁ?éﬁ'ﬁ@@
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TROEG RGO RIS & 58 R F ORRS R E A~ OFIRC B ¥ 258

e o

BETFORLY 1o% 0L Linb.

Pk, md xeiEk « MOMEARMORMELEET 2BET L LT, 0133 20F
BEEBTERL, 05501290 Md GEEERET) TbY, £ENIEX2o0
RI#EEFERL, T0 124 Md GEEMEERET) ThaLHESNS. THITAESE
3BT, RoyofittmiERETE Md, Ms,, Ms,, Mss, Ms,, %7cEZHK16%5DFM:
BlEE LT Md, Ms, Ms;,, Ms; LH#ELIZERELVZ EE2R T 5, REEEAR
md kEEMH « WOHEMATRR F X md md Ms, Ms, Ms, Ms, ms; ms; ms, ms, ¥j-
X md md Ms, Ms, ms, ms, Mss Ms; ms, ms, THEIFIIZXHEE TV,

FIORIC I, md FEREOREIEREHIT, FRSEICIY 2HEh, RERE
FILRERER LIS T b 5. £LT, 20HIF12:3Ths. ZoSHkicX Y,
Ms,+Mss OfMEREMREER 3 Ms, ORMEEEERZ, Zhd oMns iz
EEER L Y EEDCBTE S LHES LS.

() Fs o4kt

TRFREARALET 2 & HOR LB BRSO AR RF L KRG 5 & 7 v & OMERES 240E
2B T md & RSB LA OB, PERE « 1849) - BEE « R 6): & »
F212): EE - A7) ThV, ZTHFHEHREI71:21:36: 2812 R L. Li->T R
DB/EFE L LT Md md Ms, ms, Ms, ms, Ms; mss BNHEEShiz. 72iZL, md &%
BEHENEEEEBRL, Md & Ms, 38X Ms, & Mss %%, ZhZhitEEReE s

18K md K EEM: o $EHHEETARTRE & Y4 R /I EM16S & OO Fe W 31 HiR O 5 Hk

\53‘ e I & &% md R ERFEE:
TR B OE B R T R
& 5 £ B K 307 4 £ B K 55 5
= H % K 306.14 4.86 HOH ¥ 534375 . 6.5625

(63:1) (15:1)

X2=0.1546 P>05 X2=0.4444 P>0.5
- g £ OB 235 17 E B K 55 13
BRI% | m w232 15.75 W% % 51 17

(15: 1) @:1)

X2=0.1058 P>0.7 X2=1.2549 P>0.2

i ARG 302% N ESHEMETRRR TH B,

H10K Fo(md T - M4 HMTRRE < 5) OBMERE (B17X, LECRBOTOME
%) ORREHE DD :

\Ei 0 5 10 15 20 25 302 35 40 45 50 55
A
£ B K 16 24 10 4 7 4 4 0 1
50 15 5
Mo K 51.33 14.00 4.67
(12.:3: 1)
X2=0.4863 P>0.7

B RS 0250 ERSHIRRATHY, ThUTIRERTHS.
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28 g KR (RE) B6E 45

FThb. ZOF BT, md BETICERERL, T ToF HfEREHEC X
D Fs BFEHELETDLVCIOREE TRAPOMFEADOFE L FET 2RED S & THHE
L7 B 3 X ORI 20K D Z L RS h 3.

F; KoV TRE LR, FARICTRTLERY, TRTOSHOMEE (20&0 A »
5T %T) NHALREY, TOHBARKEILT LLE0ROMFBFTIHI b0 Tk i »

-7z,

$20E HIEZRE L TEE L Fi kT 558 s X O HIfR#E

S o o B M SHELM kL H %

ESrd - THED) J B BRI OB B B R B K
A S 19
B 15 1 8
W 57 ) 8
D 3 1 18
E 9 7 4
F 3 1 8
G 9 3 3 8
H 27 21 9 ¥ 8
1 45 3 12 4 16
J 171 21 36 28 16
K 9 3 4 28
L 12 3 1 8
M 48 9 7 8
N 3 1 14
() 3 1 14
P E 7
Q E = 4
R 3 16
S 16
T B 5E 28

#21% Fs 0ok

AN et “7‘< 1z 5
. = iffﬁf— 2 THED | 4 BIUP

kB O F 8 % ® - ? S °

? xr % 12 R  FE-B

44 14 15 73 0.82

41.0 139 18.3 K >0.5

42 12 19 73 0.26

41.0 13.7 18.3 K >0.8

33 11 10 b 59 0.57

33.1 5 % | 11.1 39 G >0.9

50 12 9 71 0.8

53.25 10 7.75 M >0.5
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RO BTN OB EHE £ B 5B ET O ERE~OR BT s ME—i & 29
5 E BRAHE e
: ok | s | 2% pegrpp
k& O B 73 % H "o
5 T & & E F ZE-f
43 16 14 73 1.49
41.0 13.7 18.3 K >0.3
33 29 62 0.24
34.9 27.1 E >0.5
61 13 74 2.18
55.5 18.5 D >0.1
54 21 75 0.36
56.25 18.75 D >0.5
59 1 12 3 75 1.04
56.25 0 14.0625  4.6875 L >05
61 10 71 451
53.25 17.75 F <0.05
56 18 74 0.02
55.5 18.5 D >0.8
55 21 1 77 0.52
57.75 19.25 0 F >0.3
48 9 11 7 75 1.52
50.1 6.2 10.6 8.1 J >05
66 10 76 0.39
67.7 8.3 C >0.5
36 13 11 60 1.49
33.75 11.25 15 K >0.3
43 16 11 5 75 0.98
42.1 14.1 14.1 4.7 G >0.8
37 13 14 5 69 0.26
38.7 13 13 4.3 G >0.9
48 12 60 0.67
45 15 F >0.3
50 13 63 0.64
41.25 15.75 F >0.3
55 16 71 0.23
53.25 17.75 F >05
47 16 13 4 80 0.62
45 15 15 5 G >0.8
45 3 48 0.0
45 3 B =10
31 10 13 6 60 1.99
33.75 1125  11.25 3.75 G >0.5
55 19 74 0.02
55.5 185 D >0.8
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W RERE (B¥) H6E 4T

5 " B A N
rhati | ot | 2%2 | xiprpp
Ik % B 75 & = : fE ¥
& T & & N+ k Bt
56 17 73 1 011
54.75 18.25 F >07
46 19 65 0.62
4875 1625 D >0.3
18 16 64 0.0
18 16 F =10
52 14 66 0.51
195 16.5 F >03
50 14 64 0.33
48 16 D >0.5
34 6 1 8 62 1.92
114 51 87 6.8 J >0.1
47 1 10 68 143
51 9.6 74 M >0.3
50 16 66 0.02
195 165 N >08
61 14 75 1.60
56.25 18.75 F >02
19 15 64 0.08
18 16 D >07
73 73 0.0
73 A ~1.0
53 15 68 0.31
51 17 D >05
3 1 14 6 68 0.98
3825 1275 1275 425 G >08
3 13 12 8 67 3.82
36 126 126 42 & >02
40 6 16 3 65 5.19
57 3 122 41 I >0.1
30 21 9 2 62 3.97
%62 203 87 6.3 H >0.2
35 1 1 3 60 0.21
3375 1125 1125 375 G >09
53 13 66 0.99
195 165 D >03
a7 13 60 [ 036
55 15 D >05
12 1 12 4 69 0.69
87 13 13 13 @ >08
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RROES TR OB Z S & B BEF OB RE~OFIR BT 5 ME—ik & 31
AN g RAZHE T
3k B I B 73 & - : B 8
& ENE & E i F BZE-
51 17 68 0.0
51 17 D =1.0
52 10 62 2.60
46.5 15.5 F >0.1
19 8 3 1 31 2.74
175 5.8 5.8 1.9 G >0.2
31 6 37 0.0
31 P =10
26 11 37 0.44
21.75 9.25 0 >0.5
36 36 0.0
36 P =10
34 5 39 0.0
34 P =10
24 7 8 39 0.09
23.25 7.75 0 >0.7
27 9 3 39 0.0
27 9 0 =1.0
19 17 36 0.18
20.25 15.75 >0.5
23 15 38 0.28
21.375  16.625 >0.5
28 9 37 0.01
21.75 9.25 R >0.9
29 9 38 0.04
28.5 9.5 R >0.8
24 15 39 0.42
22 17 >0.5
25 14 39 0.94
22 17 >0.3
38 38 0.0
38 Q =1.0
38 38 0.0
38 Q =10
22 16 38 0.04
21.375  16.625 >0.8
39 39 0.0
39 Q =10
39 39 0.0
39 Q =1.0
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32 Wi KR E (BY) B6E Bis

5 e B e
s 2. =5 Al 2 2a -
r & k8 B = REELR | W | g g | T FERT
A A S D

18 20 38 1.22

21.375 16.625 S >0.2
39 39 0.0
39 T =1.0
38 38 0.0
38 T =1.0
37 1 38 - 0.0
37 T =1.0
35 2 37 0.0
35 T =1.0
39 39 0.0
39 T =1.0
37 2 39 0.0
37 g =1.0
37 1 38 0.0
37 T =1.0

AR L Y, md REFERE Ms, B3E0 Ms; offiRfEfic X vidrEES
HTLEBROOND. £z, EROBEEARRRES HARE I X v RRERKEZRRIC Y TH
BREE 2, FEHORERL Z VLTV, ThRBEOEHVRERBEAOIEESEAR
BEShDTURDBTHS).

o581 Ms & Mss COWRERICEDREREORE

Ms, & Ms; ORERC X VETRERBES L Z5A, Wk 2BEICE TEET
BZIEHED BIcDIREDEREITIR o7,

TRFRIEMAL S 2> B HOR L Ic B BRSO R R R E AR & L, ThiCKfEvA 24
(Z D BEOTRAMERE X, H1EOLBY, ) BTHB) 2EHHL LTREL,
20 F, BT, FRBEAEE2ROTLAHfiLe. 0 F, HAkEE, RRFE
30.2% UL EDHEMEARTRTY, 15%LA T EETeER], 151%LL E 30.1% £ T RERER L
Az L, FREBOERER L OCHnERE R, X* REETR -7,

$2k Iz X hiE, KRBLvA A A OBETENE, Md Md Ms, Ms, ms, ms, Ms; Ms,
ms, ms, TH 3 LEENS. i, AFEEMALE S 5 R L2 BEAEB S HEMERTRRH
OBETENT Md Md ms, ms; Ms, Ms, ms; ms; ms, ms, THr55, Fo 2 B T
Ms, & Ms; ofi@fERA O AZic & Y iR EE & h s @Sk, F, ERNEFS 529 icxt
LEEER b, 73.96875 Tdh 5. ZhiCRHET 2EBRFUITATH Y, ZOALFaBHEAR 15~30.2
Thodrb, REREICETS.

Pk, Ms, & Mss L OfRERC & 320RMEEEIRERER~ORETHS. Z0Z
Lk, AEE IHFURORERA FEAE-8), FERB-8X 7%=, FREAXEMNK
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RO m M otk OBZERE L MG EET OGS ERE~OFACET 5HA—k & 33

22K Fo (BIALS 2 5k LI BEIE S RIS/ < Vv 1 A1) OBk

\ﬁ%‘%ﬁ% { 0 15 30.2 45 55% L)1
E OB O 394 74 44 13 4
61
oW K 396.75 73.96875 57.859375
(1) (B (BR%ER) (et )
X?=0.1895 P>0.9

16%) itk ->ThHESHS.

Vo2 -7, FOROEERERMOBMETRICOE, BUBETIZLLTS. H19
ROREAMERX, md REEMH - BOBERRREX YL TH 26, T0OF OffET
B Md md Ms, Ms, Ms, Ms, Ms, ms; Ms, ms, ¥ 7= 1% Md md Ms, Ms, Ms,
msy Mss Ms; Ms, ms, TbY, =0 F, © md xeFEORBERE, +hbbittREERS
REET Md b Ms, 550 Md 3R+ 5720l Md & Ms;, &2 X 3FMEREER
BV FHECERICE T, BERERNS@EME, KERERNCISER, HEERRED S @
RHIAL, 2OHR 12:3:1 TEF LD TH 5. & OISEEROIEERERTFE2RD
IREETRRERI L RlfkIc, Ms, & Ms; L OBRIERICL Y ZoREIC: CRESEE S hie
LHEEShD., ZhYx, KERERHEEIX Ms, OBMBREREERICI 2O TR
WweEZ b5,

Pk, Md & Ms, oftEEEHREERS X Ms, o etk EEER L SERERN 2
EHRSEB0, Ms, & Ms; ofetEEEMHREMTEERERZERS ¥ 5 L #EESH
5.

F6EN &

RHMEERC L BB TONORBEL LT, 5 o0BEFRREETL Rkttt 552
OFeMEEHEEEEERFAHE S e, REREENRETOREE2 Md, Ms, Ms,, Ms;,
Ms, L7, zmo5H, Md & Ms, 38X Ms, & Ms; 1%, #hEh, BERERGE
BETFTH S, Ms, TG HERER BRI E) OARGESEOBETFTH-T, ZOMR
VIZB TR E2RERERGHEEET EHRTH LB TE 3.

F, oGHikic X v, REICHCEERHES Ms, 26+ 5 2 L¥EBTHE, 20%
HometEx Ba L) ThaLliET s L, Thbb, Ms,OFEC X S HERE
L LS TH 5.

md A TEEREIFRLEMZEBR L. chi md xT@MER LHTszLe
L7z, md &E3M « MOTEERRREE REREA L T 225875 50 Mss &b okFEL
A A% Ms, O 5HEMTRIFCRE T 2ERICE Y, Ms, & Ms, » oRMEER
RAEMRREFRER~OEETH 3 L HES k.

F (md & eiFt: « SaHEATRRHEX YD) 1T B v T, md &E@EHEEEREHE
L, M BN 5:1 ok ERREHS W,

ARICBCTHE S W AR R OEBTFEETFHIRED LB TH 3,
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34 W XFRE (B%) $£6% His
EBTRER B r+esesssnrnansosseninrssnsasssssnasesssonnness Md ms, Ms, Ms, ms,
IRERAHALE 25 & Hi3fe U7 HEMERRR Ao Md s, Ms, ms,  ms,
MAd R TIFNE o RERTRF ovvvrerrrrerrnmeennennns md Ms, Ms, ms; ms,
(B P fE)eseeossssensonsossananne md Ms, ms, Ms; ms,
AR B v sssvsnssamsanismmiocsamemsmmrcumsns Md Ms, Ms, Ms; ms,
AR AR B esosrssussssmsmnsssonpenemmmmpmnesaians Md Ms, Ms, ms; ms,
7" ¥y T
” qj—-&_—_:/%} ................................. Md Ms, ms, Mss ms,
v v 4 2 A
- T T | | e — Md Ms, ms, Ms, ms,
v A F b Y
v XhbitL g—} ................................. Md Ms, Ms, ms; Ms,
v ThHrDDY
i - J Y ssesekrsissssresnssensasseerasase Md Ms, ms, Ms, Ms,
([0 O ——— Md Ms, Ms, Ms, Ms,
Z ;;h T ;} ................................. Md Ms, Ms, Ms, Ms,
BOE BEMAUEBFRWORREBEETHEXC

 RERREETOREY 5:EHH

HAROL20ES S L O EBBEETIE, RE BB (1960, 63, *64) 2 X VD
PizEhic. TRHERERIET 2D oA X AEEZAREMILE 2 b B3R LIcB RS HE
PERRRRICRE L, FEREET & BEARR T £ 703 S e LT 2 etk EEEE R
BT & ORIOEFEARE M2 OVREFEEROHN TS 5.

18 KTEEBHAUSH DS HBKL BT SR
TRRHKELEHT LOKH

H79 3 EiEmTLe LT C dy g, la, bc b oTv5s, Z05H dy (R TEN)
L be (BERE) LA T 1 > Fo L EEERCH 5 GER « B, 1966),
HEEAED F, e 1Bk AE KBRS ICHRE L. REGEEFEBRITRT.

- ' 23K Fo (BMALS dR ORIV 5 AR/ x H79)

5 EN ey
%E\\ 0 10 15 w5 0 A7 275 3
! Be m2 1 2 30 0 0 2
D, {
b 21 8 1 2 4
s 31 21 14 6 1%

% do FHARMFCEHAE SN TV SO, FAEMATIC @ B2 KL, ThzeifEz
7D L, Do HTIHEZE 7 TRVE BPELRZLLES,
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RO HEET M OB I & B SR E T ORGERENOFIRICE T 2 AH—% & 35

T DEBERIZBC TRAREAR 247%LL EBRH#ERREITH 5. H23ROPT, D,
Be (37bb, FEM « FEHAE) OEAEFICOSBEAREN 2 @GS bh T3, &
DML, BRI 63 LICHUT 500, EBHREKET ¥ A A=k RS L Ll
A (B15%) LRkkic, HT791x Ms, Ms, Ms;, Msy 2L, THHER R E) ©b
L—nBxD. Lbic, be GEILEECRT 3 HAE) BT @ARPB IV
d, (352 EHHBICET 5 X O BET) ERERCI#EERREASEDL T v &
v, Zhix Msy & obe 72z Ms, & dy OROEFHBEIRERET 5.

F28 KWBRMUASHDLEELIEGHE S HE
TERELE HT OH

H75 1, EBBETL LT F4EEHO Re (REBAE) 3 XUE 6 EEFED b (3
SEF) tboTw5s. Z05b, $h GGHERETO 1> EFBEARKRICH 5 (EK -
Bl 1966).

BAUROFIFERLE2ERE ICL Y, BEERRMY L EHSAHL OMBME L RD NI,
S50%EEIDIEL 755025, WEEFHEICHEER I LH3HBT 5.

RECHE L EROFERP S Re LHEMARTRME L OFOMBEIIT%THY, TOLED
BhERE, X BEIBVT002>P>001 Ths., Lo T Re b HEMERRM: L 0o
BHIE—ISE b B R Tk e,

2R Fo (BRI 2 5k LB ERE 5 HEE A RERAR x HLT5)

% B % % B MR
\\ Gt - g e g
Re =] Re =] Re =] Re B
1 ER 107 53 38 27 59 T 20 10
e S B ————rt
160 65 66 30
B2 EER 280 96 108 36

B IEA L R & O RE R AL 20T%Th 5,

& %= it H % F f& B
1R Re B ‘ Re 2
ER 'R 145 80 | 79 17
K 171.48239 69.262196 69.262196 10.986
X?=104157, 0.023>P>0.01

% HERBIIRFTESEFHHE L
P=0.37 ¥zt n=17027, n?=2.89918729

Pt Mk B ebmrtssess 15.60917458 l
N2 2 peeseesernnenenennennene 6.30458729 (-
HIE IO cniug amsininnsastepmen potiins 6.30458729 fﬂumﬂi
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36 g K2 2 (R) H6%E His

ZOEBRICBT AHEMETAREE T ms, £720% ms; ThB kELELIE, BEATHS
WA REE Md Md ms, ms; Ms, Ms, ms; mss ms, ms, TH Y, Fp i THE
B PSRRI 23 3 L BTV B h D, HTb OBEFIRE Md Md Ms, Ms, Ms,
Ms, ms; ms; ms, ms, Fizix Md Md ms, ms, Ms, Ms, Msy Ms; msy ms, TiziFh
EabZwdhrbThS.

E3& AWMEKUEASHELIEGHESEHE
ARRELE H69 LOXH

H 69 1355 7T#$RED fs (T D), BIOUHE I#EEHBED nl (32T Y) 2boTs.
05 nl BIEHHEEETO 1oL ESEERICH S GER - Fil, 1966).

H25%  Fo (R4S 5Bk U 7B RAER 4 HEHE TSR < H 69)

E/N

% " £ B X oW K X; HX% P

(9:8:3:1)(67:7
e £ A 102 101.7
X,=3.

75 N’{iz&fﬁﬁ.@ 13 1255 2=3.489

Fs. B oE ® 32 339 P>0.8
" {i’é'lé’%%ﬁ! 5 41
AN | 35 339
7 B {ts'@ﬂa@ 7 Al
ul e £ # 8 11.3
o {m-@m\.zﬂg 1 14

H%E Dlaks 2475 LR HEERRE & Lie.

#2551 LT, RER L EEARRAI L 257 T OlicaBELTwB » 5, H69 iy
BT, $F=VF, VA AL RELEAKROERTR, T4 b b Md Md Ms, Ms,
ms, msy Ms; Mss ms, ms, ThaeHEESND., £k, ERELHHZELTELALLEE
REV, ZOEEDR, BUAREETLE fS ik ol L ORICEERE VT L ERLL
T3,

F4H KMERMINSHOEELIEGRE S X
TieRitL A5 LOTH

A5 i35 3 HEBERED Rd L5 AEPERD Re L2 b ->Twahb, Rd L Re odtffic
IV REORCHFRELET .

#2651 X, AS OBETENE Md Md Ms, Ms, ms, ms, Ms; Mss Ms, Ms, G
bHLEEIND., T Ms, b -5Tw53 DT, AbOMdit: B L Thode#H
2 bhd, FEROUMARINCEEAG (Tiabb Re) OfifFr&<{dibh iz v
vix, F, ERINEGEO DG L 0E»ie, Re LHEERREGT & ORI E RS
B LETRTHELDOLELZLND.
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FEDER G HEME AR OB A BN & B S B R T ORRGERE~ ORI B T 5 M %

wa 3

26K Fo (RWHALS 2 5 Sk U BZRER S MR R L x A 5)

~_ @ % % % Eil WM R f T
S Rd«Re¢ Re =) Rd+Re R¢ £
CH B 54 18 27 2 1 0
PO K 55.6875  18.5625  24.75 1.6875 0.5625 0.75
(9:3:4)(249:7)
X2=1421  P>0.9

% Tiba 24.7% Ll L ia il & Ui,

B5E /) &

RFGHEARALE 2> & 3K L BT HERRRRERE R A & L, Zhic, HT9,
H75, H69, B3X A5 #EEHLE LTREL, Zhbn F, ol 3058 L #EERTR
HIDLHEN, 8XUFERECTONHMO LX), HESRBELET LN eht
T HERFORMFEEETOFBET 2HERIC %X, XKXOZLEHEL L S H
7z,

1) RMEEERBTEEST Ms 1% d 2155 E T 558 2 BSE», £k be 2HEH

& T B EILESEICPTURT 5.

2) ms, Eicik mss 1% Re 2L+ 5% 4 EHEB OB T 2 AREESD 5.

F6E BERIUHRE

KFEEMALIFIZ1950F MR BV TEARDOE MG T A STz, 2o RED
BfEr b, EHEEIHIARMESERERCE L. 205 50 LEED b B S HENE
TRFHEIBEONZ., ZORKEREME L L, =08, MOMEERTRMEOBEEE
BHBETFOBMERR, 775 CBEERT LATMOMGH L OEREE L.

GRS SHERRTROFE 1 ORI, TERENCEFFESBbh S Ths, it
Sk, ARIEH L BET 2 TERENOREE IO VT, NASEOBERD D, Thbico
W, ABAF (1967), FEHE (1960) & 25MBD TV 5. A R 2w Tk, KEEE (EH,
1943, ’49-a, b ; A L« JIIE « 7KE;, 1958 5 f24T « filt 4 £, 1967) I X CBELBREE (B,
52) IRk DB ENORE, T b b AEPRERR R WRAE L IEBEN DR
TR A S e,

L %IC, REFFEMET b b BB, BNEETIC X 28Rt
BHbL, ToHick, FX-VOREAZ—V, NMNITEREIBECIERORE X 58
H, BIUSEBMEGALY, ZROREFENHDLNS.

ZRMEERIE, ZX—bORBIREIZb0TRAL, EHBABCERLTRHRET S L
HES Nz,

BERRSHEEATRE O # ~— MEXRE, TstE 155 okRBHREORKERECSHA &
Rk, EEOD LERBCTHbARLT L, £ IOMOEHENEEHIBROD LTk
WTHbIR T ok, Tabb, 15C« 140/, 200C. 7HR, 30°C+« 4 HED 320
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. WA SEEE () w65 H4s

ROFFEEBELCT, WERERREDIC LR, 22— MERFELRRKTL, Wit
BEANFEIEL Kol

ZR— MEKE, SHEEZLERO»IC JAA ABEREEAL, 1 BEZEHE LR
O bHEbN., JAA X VFRE N Z <— MERE, AR (551 7203 T
551 OGRS CTHETH D, BMERKRELEIC L %7 <— MNEKGFHR L L85 %
ALz,

BRI HEVEATRRE O 5 2 DR, EBRICFTET 2R AUE R OTEN 2 20 THA
RMTBHZLThS.

BEHTES REMEARTRRE B & OS2 BUKTR S & W & 3 5 R o B, HrickhgEm
A & HEMEAFR BB R & 2MBAET 2 Fo M/ b kS Fs Bk & & Lo SRic & v,
R OEFEATRS BT ARG O BEEATRTIMERIC I HIRRMER DL, Liedio
TEARMEC X 0 S BEERIN OB AR & BEEATR BB AR L BNBRBE S hY, b5
Wi EZRBI L BT kv v ) RELAEL .

HARZHMEB LD B % b o888 (MBEBRMATR20HE, <7 7 4 v X %) 3 Ffak
BAEREL LD BEHERIE LK.

bR & B, TeE 195 oRERKIRICHDE, EEMSEZOESEL
TeBEOFEZLE D b N, TOANBNKREE L zORICE 5 HARMICE T 2 £5
X, TS 155 oBRSEEZ A, BELAEBIOTAVFIERICE X =T 2FHT 3
FEEk L ofe. TOERICLD, KECX5EERAEOERPEETRFRTH S Z L 13H
EEH, BB, BRARMERLRREELOMICEROEMMRESD 5 2 L 23580 bhik.

RS RRRE, 15°C . MAROMIIC X Y, RERSHEL Y, EE
th, Zo#1/5 1Z¥ AR (parthenocarpic caryopsis) Th - 7z.

RE KGRI DEE T, BERSOHEEATRTRE LI ORFL AR TBE L oMfE
DRRZHETH S A8 &—FHoHe L, ikl ick v THE S hicitngitz &
et 2SR OKMEREEZ MG OB L T 3ME TR, SHEREZEES 2LV A
X O BRI Rt O BCHRE & 3T L 7z,

RS T OMERHERICE 5 HARAREER X ORRGA 0— REGAL BR2iE, £H
FRREAEMSE & B ENE AR S i 2 0L, MAIDSREELL 2 ET 21FE % KRR &
L350 TEL oD, Lo, . BXU0F 288T52Licky, HARAZTMH
REEEREARBS CREEEBO /NS L 2@V B © ©, F, #SEKics1T 258
R, TbLBERESHEERTRRE b i L2075 ZE30D A D FEHIRES D £/
AeBa, £id TEHAEE-8) ORPHARSAE DKL IE ) OEHEBAMEZFRER L&
PHERRE L OBEROBERICHEA L, F. #fics v THEI 241, LB U T,
KR8 DEREEARRBE D/ 313 5 ORFBERME *72BETOEEARRR
MORAARRSESD /21 & v, Fo OREIEGREL SERER L IRERER L KXy

L, ZREHEEEZ L, SBEtHERD .

FRoZ e LTEBLNSHERKREOLB I TH S, Tihabb, FEEERHCENT
RO L HEMEARERANT 311, 57:7, 15:1, 249:7, 63:1 7z ¥ OlicHBELR. Al
(1929) X ERIHEMEATORG L R & OB L VB W MO S ICE VT, BRfEL
ARefB L OLMEL 3:1 L olc LB Licas, T OSBELITSEE S hic HRlo—
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FROE 7 MG OB R & B S5 BET ORPSIERE~NOFIFCE T 2 —% A 39

DB TERL VLI TH B.

2L LT, BEESHEERREOEEELT L LTS0S UERTHHES L,
N OFEE md, ms, ms,, ms;, ms, & Uiz, T bITHIrd 5 EEORMERERGT
% Md, Ms,, Ms;, Mss, Ms, & L7z, 72120 Md & Ms,, BLW Ms, & Ms; 1%, %
nzeh, REREHEEETFTH Y, Ms, 3 cRitzEET 2EETTH- T, B
P TBRELE) OKEGEREOBRETTH 5.

md & AEZEY Fo (RS2 5 fR Lo BEATSHEEARRTEX F 3> 7V)
CHE L. 20 L E 05k E > 0F: ffofgcxy, F oBETFEIR Md md
Ms, ms, Ms, ms, Ms; ms; ms, ms,; Tholc L L E e, md md FpidEEE 2L
fo. Zhk md REEELHT LI L E L. md REFEEEEETRIMs, Bnrofk
HEEERRASE» L 52 2 L BREOERBERIC I VEH L. Tbb, md ek
P o WOTEERRRR L RO SRR Ty B USRS TEK16E) & ORI
IVAECKE F icBv T, FEERCRT 2RER  #HARE, BiEX 63:1, &F
X15:1TH Y, md sEFEMEFICBT MBS RIEZIS 1, BEX3:1Tho
72DT, FiFn63:1L15:1 L0fFR, BIO®EN15:1L 3:1 L oEFRE, HL
iz, Md b Ms, ka3 fetEEE Bl UERBBERCD S 2L, BETHhE md €0
KT Ms, Mz L2 EWRT 5. kB, [Hesy b EKIE) L aRiEEEERE
F—OoDERDBZ LY, FROEBRFERE, LTSNS, ZOBETE Msy TH5HZ
EPMIDERIC X WV HEES N DT, Ms, B oREREER S ERORER? S L8 6
ha.

FetEEEE T Ms, 3 ERo LI, Wt TRELE) OKWMAERAORKLETFTSH
D, KEDODL LICh-> THRTRIEZE ERT2THEERD > DT, KRXIZBVT,
Ms, # RetEEEMAHEETF LW/ L. 2 LT, ARG OFRHE 72 13 A Om® R
ERREEROER, D, Ms, DEECIVRET I LAARTHE LELL.

BE - BBOEBEE AV T, BEAREBLETR I UOREFEEETFOFRT 5E
GMPRN LRI WS, Ms, 138 2 B - 3B EERIC BT 2 LEESHh
Tz, Elz, ms Eizik mss FEAEEHCBTAFEERS S LEL N, T2
EENTe Msy, DAL, B X OTHRHEICEBEORBRFRR 2\ ms; 721X mss OEEMIL,
FICER » Bl (1966) AT HEEETFIC OV THEE LI BEAL L FIE LRV,

1 3

1) KBEMHILEEZRE L TORBE» SEERRCE LS REED 1 o5 b H
KL B HEEATRROERE I, SROREHELE DN, SEFEEHFET D
BBICIB520BEAAZ—v D5, = MEKIFERD L & TRELRSTL,
ZOKHE, ERENOEHRZIFEREEZIBECDL L TRAELLTVI LML,

Ric, FERKFELREICIVT, #— MERIEIRAIIC X WV FEL, 7 TAA Xk
PR A YERNICEAT A LIc X W RET B L 2D TV 5. BEOHE, Vb
W B HEFEHE BEOTHOHEER) ORBFMEL L. EBEOHA, TR 5
REICRBV T R— MERREETH - 7.
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‘\T‘[H

40 g KERE (BY) H6E 4

BEAZ - 0—2L LTEEEEROREELZT . ZhicBIL TR, BIREL,
KREREIOLDTH DL BN S,

2) BIGHRSTEETRRROREREEGTOREY b3k, TOBRBHELZPIL I
THEMT, AAOEIMFCRES W TEAMBELHERL TEEORYEER LT
oﬁ’_.

FRgERl L MR L MBI Y - Tik, FREOWE L, WAMOBEMETRSEE,
IRBEVEFENCHHT 5 F AEHEFICACET L AREERDONEDT, T
R TREH L.

a) KFREAAE D 5 ok L BERSHEE I RRRE—F0oBL T2 F itk
Tix, Fo LREERICEE LZE, ThbbHENRTRRROERF 2 5 20~30 FEFEOFEAR
ERHHL, BARERICBV T, BEROR/NNBRSEEERD, ZOREMU EOTTHEEGD
R Z HEMEARRAYEMR L Uiz, Z O8FRER, F. BEERCE T 2 BEHNRS#ERTR
FREOBEERRBAN IR LELZBETh o/, £, BERMERRSED 1/2 0¥
IV EERRER L REREM L RIS .

b) kT HEAE-8) &—F0#EHE+5 F ik, F LRSRICKRELZD
REOERF 2 SEAREZHH L, ZOREHRRSADOEEREZRD, KEVIES OR
RELL L& R LB 2 EEARRELL L, /&g ) ORFELL T O EAkE mEfRE L
L7z.

3) SYBELAE KRN OB EAE SRR AR IERE O BUER OTER & 2 TH
PRI BT, Rd LORRBERIETT 22 e8P nv. LbL, BENES
HEMAREERDO IS E PREIERDOARSFIGECGAITT BRHER L /b s v,

FRSERUE KR OTEN & 521 CEARM T 2403, (RIRAHIC X Y 384 L - EEIIMER
KHbBO N, ThbL, kfg Tthodbh) OBEREECREVYT, Fv=T2FHT
BT Ltk Y, BRERMTAFROERIC L 3 ARCEIBIRS . ZOoHEICD, BIE
BB REMEATRRE L FRRIC, TNfadhh L BRAZHER L OICEMERE® b,

4) KFEOBEBHIMSEEARIEOESERERT L L TS5 20LWEET (md ms, ms,
mss msy) BHEESH, ThbiCHrT 2BHEEETCI VREREES L 5 LH#ESH
Te. 2L, Md b Ms, 38X Ms, ¥ Ms; 12, zhZniMiREMEERTTHY
Ms, B etk & EIE 3 % & R CTibAERE 2 Lic S 2 5 BETTh 5. liF,
md A EEAERITMEE OB FET 5.

IhbOBEETE, TiRoZEL, KRSEBLSHL T3 LEES .

ﬁ(ﬁ%%ﬁ‘ll%ﬂ 5 EE;E Lf:ﬁ{ﬁm%ﬂ%&ﬁ‘f@*%:fﬁ% ...........................

............ Md ms, Ms, ms; ms,

TRAIE -8 evnrerneiiii Md ms, Ms, Ms; ms,
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Summary

Genetic male sterility in such autogamous crops as rice has been applied neither
to plant breeding nor to commercial production of hybrid seeds before.

According to the results of the present examination, it has been revealed that
partially male-sterile rice is a resultant of recessive genes, and its fertility is
restored by allelic dominant genes. And further, one of the dominant genes is
assumed to be fertility-restoring cool-tolerant gene.

Testing of cool-tolerance depending upon presence or absence of the fertility-
restoring cool-tolerant gene has been brought to trial by this auther. In actual
procedure this method depends on the patterns of segregation between fertile and
sterile phenotypes in F, population which is derived from the mating between a
test line and a partially male-sterile line. The assortment is done on the basis of
each rate of urifertilized spikelets per plant in F, population. The assortment is
not always easy, for there frequently occur natural crossing on genetic male-
sterile spikelets and continuous variation of this character in F, generation.

Similar male-sterile spikelets appear on-cool-susceptive rice panicles treated
with low temperature. _

Details are described as follows.

1. Characteristics. of genetic male-sterile rice

One of remarkable characteristics is abnormal pattern which appears in pollen
sac. Several abnormal patterns are able to be observed with a microscope.

Tapetal hypertrophy easily appears in chilled young spikelets, and -moreover
it occurs on young panicle wrapped in the sheath when this panicle is injected IAA-
solution.

Abnormal pattern under low temperature forms tapetal hypertrophy, but under
room or high temperature it is transformed into necrosis in the genetic male-
sterile anther.

Giant body with numerous nuclei is another abnormal pattern, and it is as-
sumed that the origin of this body will be pollen mother cell.

Natural crossing incidental to the genetic and cool-induced male-sterile panicles
of rice is based on fertilization with pollen of neighbouring fertile plants. In general,
frequency of natural crossing per plant in F, population increases relatively to the
number of male-sterile spikelets and the rate of unfertilized spikelets per plant.
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Assortment of F, population into two phenotypes, viz. genetic fertile and genetic
male-sterile .phenotypes, is done on the basis of the rate of unfertilized spikelets
per plant of the population.. The line of demacation of two phenotypes has been
inquired into genetic male-sterile parent or incompletely fertile “Bufu-mochi-8”.

The actual procedure is as follows : -minimal percentage of unfertilized spike-
lets within 20 or 30 samples of the genetic male-sterile parent or the maximal
confidence limit of population mean calculated with samples of “Bufu-mochi-8” is
available to the limiting point that demarcates two phenotypes.

When the fertile phenotype is assorted into completely fertile and incompletely
fertile groups, the minimal confidence limit calculated in “Bufu-mochi-8” or the
half of minimal percentage calculated with samples of the genetic male-sterile
parent seems to be applicable in this respect.

Male-sterile spikelets appeared on chilled rice panicles under low temperature,
and their behavior in natural crossing was similar to the genetic male-sterile
spikelets, where most of abnormal patterns in pollen sacs were tapetal hypertrophy.

2. Causal genes of genetic male sterility of rice and their allelic fertility-
restoring genes

In this study, five recessive genes have been assumed to be causal genes of
genetic male sterility.

Md and Ms, are complementary fertility-restoring genes. Ms, and Ms; are
also complementary genes.

Ms, is responsible for restoration of fertility to genetic male-sterile rice, and
found in all cool-tolerant commercial varieties in Tohoku region of Japan.

Complementary restoration by Ms, and Ms; is not so extreme as Md+ Ms, or
Ms, with Ms;.

Homozygote of md that is one of the recessive genes expresses dwarf. Dwarf
homozygote of md was firstly recognized in a F, population which was derived from
the cross between the partially male-sterile line and paddy variety “Sasa-shigure”.

By employing some marker genes of NAGAO and TAKAHASHI, this study
indicated that Ms, belongs to the second or eleventh linkage group, and ms; or ms,
belongs to the fourth linkage group.

Gene analysis in this phase of studies has been carried out, basing upon a
ratio of segregation in a hybrid between partially male-sterile line which originated
from Norin No. 41 or “Bufu-mochi-8” and commercial paddy variety in Tohoku
region of Japan.

According to the results of hybridization employing md-dwarf line with a
partially male-sterile character, it was revealed that Md and Ms, were com-
plementary in fertility-restoration.

3. Cool-tolerance owing to presence or absence of Ms,

According to gene analysis as given above, Ms, is found in commercial rice
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varieties which belong to cool-tolerant, and more tolerant or the most tolerant
classes, where the gene is assumed to be responsible for the cool-tolerance of rice
as well as for the restoration of fertility of genetic male sterile rice. So Ms, should

be a fertility-restoring cool-tolerant gene as far as the present studies are con-
cerned.
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