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Segregation distortion and its causation of an endosperm character
in crosses of distantly related rice varieties
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KA OREROBHBHILIRZES, (E4 REATD
CERESED 3ESFCR LT, E AEBoBEYERT
BRETH D, ok, BEBCIAEROYY L AL
SRR IR R T B 2 E R Loy,

MERUAER

SR BEE U 7o M B SRR TVRIE 26 1, BE59fED
21 8548, JMERETIIE 174, 36O 3ETHS
2, 203 BEEBERRCFOROBECH BRI
DD LFRE BFE Table LRI TH %o LT,
i) BAFRREA, i) BAR & SAEREERE i) SHER
FHO 3BICK I Eh B, Foidduihi R 2w
BREWOWEEEKRT OEBKBECERL SN, Fs
Fs BO° By (2Atdsl R i B S R O BART R
A R SRR THR S, MALOBEHI+ =
THEELYEHTH D, Fi Bk LcEs UclET oORILD
HEERI—IRPED F P S T5bDTH D,
FHMHECE U TIREE L OGRS ER LI BB
LT OEE O TS B R YINEIC DV TOBIZIC X
Dy, HMESEEMBSCIE s~ Ya - FAVER
X AR EO R - oo (B BT A IEEEHE e —
Fa— K ) RRORE LB X 5 T,

R S O TR, 1 ACHEE A 2 LD 1,000 KL
BEHE L UCfifchhichs, fanicid Fy SHEfTnas
Rotw, L00RKECE EEotbDbdbb, TT
R (1972) AMER LI, co X 57E, T
PHEEEER P TR G O SO TER - BEOHIE
RN OBEALETH B, Tiobb, (-BEERILT
DR b, BEEAD I AR O T AR D FHEE
Ha LT, FREEESEEE LCoHIEX3ET 28N
WAL, ORRESEY AR TRELHILOTS
Do B TBEREEE O PiCHET R TR 2-HE
e L AHEO R BT, Bl (BiED, 1972) i\ T
B U0 S5 58 (DA wx percent & BEFE) %
SOy RTREL TS LV OHERELLHAL
CHEDTEREPBRELHHLL O 2 WD THD, &
S wa percent &1k BHEL X100 (%) T
NEBEDTHo T, To b TEFFEILTHD 3:1 0
TS h B8 E L wa percent 1X.25% &1k,

EB R AR

1. FESHEAECHITIHBOFRAE
A AHRA O BT B aETo L LR,
BOCHETT OB R T 5 R LISREED

Table 1. List of varieties and strains

Slt\?g.k Name of stock Origin Chaée%cter
endosperm
A-28 Ebisumochi Japan waxy

A-43 Hokkaimochi No.1 ” ”»
A-58 Kokushokuto-2 ” ”
A-64 Kuromochi » »
E-39 Gaisenmochi ” ”
N-44 ”» »
H-59 » ”
H-138 » »
F1-83 » »
F1-86 ” »”
U;;ilca;ld Norinmochi 26 »” ”
U%l::d Kantomochi 70 ” ”
Bohzumochi » »

H-9 ” non-waxy
H-52 ” »
H-69 » »
H-85 ” B
H-97 » »
H-126 »” »

I-24 Hu Nan Zao Taiwan waxy

1-30 Thai glutinous rice Thailand »
1-84  Ketan Gadjih Indonesia »
HO-830 Nan Jin Xiang Dao China ”
HOL g Siate Py

I-11 Jin Xian Dao No.1 China non-waxy
1-32 Karalath India »
1-33 Surjamukhi ” ”
I-35 Modan ”» ”
I-44 Bhutmuri-36 ” ”
1-45 Charnock’ ” ”
1-47 Dalashaita ” »
1-55 Ampar bau Iran »
1-60 Riso Vialone Italy »
1-67 Dular Pakistan ”
1-88 Assam III India »
I-89 Tepa I » »
1-102 »” ”

M, F By Ric 4 5 BAR L JHERE & ofMTRE
H A CRSTHEEREIED, TO F Bt kT 5
BHAOEEEO ML RE LEREY—EERT5 &
Table 2 D TH 5, BT, AWM TR - 72 BAfRILE
THEABCRBT S0 TH 55, DI T/HETR



Table 2. F: segregations from waxy character in the crosses between the
varieties or strains derived from various countries
wx
wxt Source ST ol
Japan Korea China Taiwan Java Thailand lplilx)l-es Indonesia! U.S.A. ota
32% 1%+ ¥kt | 5 221 51121 2|5 2 7 1 2|1 2 8% 5 14
Japan — — — _ .
44 5 8 2156 1 1 3 1 61 9
1 1
Korea
1 2 1 1T 1 T 2 1 4
China
2 2
. 3 T2 7T 1 1 T 1| 10 T
Taiwan . _
2 1 4 2
T T 2
Source Java
] 1 5 11 |1 4|2 26 2 1 3|2 23 2 8
India — _ — . _ _
37 4 12 1 3 2 9 56
] 3 a4 21731 2 2 7 0 1 9
Pakistan — _
5 5
2 Tt 3 T
US.A.
1 1
1 1 1
Others
Total 107 4 120 7 6143244211 9112 318 9 151 716 1) 223 10 105
Note. *: Number of crosses with normal segregation mode.

**. Number of crosses with anomalous segregation mode (excess of waxy character).

*+% . Number of crosses with anomalous segregation mode (deficiency of waxy character).
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EOS DITHARLUN OB ET 5 L ODBHKT, +o
CIEIEROEANT Y » 7R AEEC X 5H L&
BHLELEERTH L2, ERRMERLELTEL
bOTH 5, FIORBRMHZHC L LiTAh S h 5504
AEaME & DBRIC DLW, PRI L ) sl
BRI o T EPMN T BAHEEEDHRIEED 1
FHhTD, ZOHRT, TTHEMHETE LLAAR
DOREE AR B4 » VEEE) O & OREOTHR
HFETE, ZOREAETRESENIRGIShic o &,
T LTCEDRE, Maen% crsidbicotfco LT
HhHe HETHBACHERMOBE L BATORL D7
T, FORLAENPIEES#LRL, ¥ BAR
TR O & WO HRLE & T L ERT M A Z% KT
Who T LEBFEOME R TR 1 Sl BF o En gl

Shtc, WERMEAERECL 0, Zhucinfli 2ES
B S hicBE, Wil 558 Ui 2 REFE S
B OWTHT &, Table3 ot s, “oFERLD
L, BEOCERED A CITEMEALAV- 5D,

IEE TN LA L RE SRS CBE LRSS
R, CCREARC I A—EOERMOS D LIRS
hb, $ibb, fxif4y FEECESED 1-33 %
BAHERG AR A-28, $HEHE, BISEMIE 26 BRU7 4
Ve v FEERGE HO-1009 & 4 U il A e ks

Wit wx percent (%XIOO) B3 22~24% O

HHICBEE D, WhPIEFESHETHLOCH LT,

U 1-33 & BRfRRMAED A-43, A-58, A-64%&L%37
HLIHECE, TICERFRSE BT %,
to, EAEEOELE HO-8301 4 v FEECELED

Table 3. Typical crosses of F, segregations for waxy character
wxt
w Japanese varieties Foreign varieties
) Anoma-
Normal lous Normal Anomalous
A-28 \ 1-33 (22) 1-44 (20), 1-45 (17)
— - 132 (14), 133 (18), 1-44 (18), 1-45 (15)
A3 ' H-126 (23 1-47 (21), 1-67 (19), 1-102(15), T-88 (15)
. _, - 3 1532(16), 1-33(15), [-35(17), 1-44(17)
A-58 | H-126(25) 1-55(22), I-60(25) 1_45(13) 1-47(17), 1-67(18), 1-83(16), 1-102(21)
A-64 1-32(17), I-33 (19)
E-39 | H-9(24), H-69(23) 1-65(23), T-60(25) {3 (72 144 (13) 1-38 (20, 1-47(18)
N-44 1-32(13), 1-33 (17), 1-88 (17)
H-59 1-33(18), -44 (19)
H-138 1-55 (23) 1-32(18), 1-33 (17), -45 (13), [-88 (14)
F1-83 | H-126(24), H-9(25) | H-85(19)
F-126 (24), H-85 (20| o1
FI-86 | {10 (o) H-69 (21)
URNM 26 [ 1-33 (24)
URKM 70 [ ' H-9(16) 1-33 (21)
Bohzumachi| | 1-33 (23)
1-24 } 1-33(16), 1-35 (18), I-45 (19), -89 (18)
1-30 ’}{—69(24LIJ—97(26) 1-24(22), 1-89(25)
1-84 ] H-97 (25) H-126 (32) | 1-44(24), 1-33 (25)
HO-830 | H-9(24), H-126(27) | H-52(43)|1-45(26), 1-88(22)| 1-32(12), 1-33 (18), -4 (20), I-67 (18)
52 (29), H07(36) | 1., - : B T
HO-1009 | 192023, H-9(15) |1-33(22), 1-44 (23) 1-88(30), 1-32 (21)

Note. *: ()= wx percent

Ceross combinations involve watXwx and wxXwz+t.
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1-33 Bk 1-88 w304 LIcB iy, 1-33 L ol eid
RS R U, 1-88 L TRIEFRSMTH - Foe &
12, 74 ) €y B E O RMME HO-1009 i o 1-33 &

EOMAEHITIET R 1-88 &L TREESH (S 0B,
M%) Licote ZOX A G Ba R
BT LD, DEOBENARLABENEDTEH O
THb, AATORE - HRAHDH 5 CILRFR T
WTLREDESRONDBEY DD Z LT Tl
1eb L ATHHD, HERRD—HvRieTns, ©
MO ZERIE T TS, T BHARRED H-9
VX H AR F1-83, F1-86 % 08 laeRERE o A ARG
8 HO-830 % L M LSS ER ML 720, BA
TR OBEREMIE 70 5 L OXHM TR RETME /e T
Wb, —F, BARFED H-85 %M\ icBa1cit F1-86
F1-86 L o B\ CILIERE S TH - s, FI-83 &
DM TCIRTFHTH D, T T ARFED H-69
HHAWTFI-86 kasft LBl RE S L /b, B
ATBOYIERE & O B\ TRIER SHEE 7o - 72,
ThbbEROBBEL IR - T, BAROR - BHL
METL, FEMATA L B L EBRERRC X S T
FEWABRET 27001, BREOTHHMCIRE S

HRRTHEND B ENNERIDTHSD, Zhb Dk
B, BESMEETAHEEELTELDNRD I LI
Wied & S ERBEORET ZOBRRHES L T25D
TR EWI ZETH B, LiLianib, Thbl
BRORETH, wHEEREH B0, HBHVIREWIT
WA, L CRESHAERT 20T, HLEDERDO L
BT X,

2. TEBCHIT DEEEOSRE

Bib S B CIL, F 2 & Fh b amylose &
amylopectin DEHEENENTH R - TEY, T
Fi1 O/NEPICET AIEME, chia— FRIGZ X D
A SR RO T A LN TR TH b, BH
(e k) CONEAT~BO LT LC, TE8 (MR
BF) COREATNL LT LY, BRESEOERN
AT COSECRRT A I EL YR A 2 LT
bo Fo TRESM - ERSEOZL e & 053N
D F FAEOIEMC 2T, B A R Licks
B3 Table 4 it 7RTH0 <, FlokiT % wx percent Mk
MR b e, B ERHO® F=1: Licilia Ui,
T & WA TOREEEBT OMFEED i LR
WONZ ERENICOTH %,

Table 4. Segregations for waxy character examined
in pollens of F; hybrids
Segregation ot pollen Goodness ot fit wx percent (%) ]F%spi‘lfelet
inati I - ertility
Cross combmatlonA wrt wa Total 22 (1:1) P F, pollen [F2 ex;;{)cérm %)
I-84X H-97 151 158 309 0.16 7~5 51.1 25.8 83
I-60X E-39 199 210 409 0.30 7~.5 51.3 25.1 55
1-89%x 1-30 213 222 435 0.19 a~5 51.0 245 47
Total 563 590 1153 0.63 5~3 51.2 25.1
I-3bx1-24 226 232 458 0.08 B8~ 50.7 19.8 16
I-33x1-24 200 233 433 2.52 2~.1 53.8 185 63
A- 58X I-88 229 222 451 0.11 8~7 49.2 18.2 14
I-33xXA-43 223 230 453 0.11 3~ 50.8 18.0 85
H-138X 1-32 209 215 424 0.08 8~7 50.7 17.6 21
I- 33XH-59 228 230 458 0.01 .95~.90 50.2 175 91
I-89%X1-24 203 213 416 0.24 A~5 51.2 17.5 10
A- 43X 1-44 116 122 238 0.15 7~5 51.3 17.5 28
A- 43x 1-88 199 206 405 0.12 8~.7 50.9 14.9 17
Total 1833 1903 3736 1.31 3~2 50.9 17.7

H-52xHO-830 182 202 384 1.04 5~3 52.6 433 56
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3. RUX#EIRICBIIZESEE0OE
Fu{BAA~OR LR 1T 5 fe b1, HMEME s
D Cin <, HEHRMBTIC 1 AR S A #E 3 5
ZEDTFRETH B, Fy O wx percent HHRESEEL
HESI 0MEE L EESHO LEAR LR B v T
RUZHESE 1 REBE LB R, Tablebths, F
FTHEX KD F B HEE & L CRATREMARE A-43,
A-68 BUSH-59 %4 » TR LA L RIR (By) T,
BT BT 2 OS5 EH I Th A =11
IFEE L. Lo UF 2TEHHE LTRWTC, A-58
HHNEH-B9 ~NE LM L S&IE =11
DET DHE ERE SR ET IBENAON, BE
DEOLZLRI A A RTIL, WThL %20 F R
THY, BiTLENBY Lot Kk, F:CEES
AR UcllgeTll, BiCLIEESE Choto, Fo
& By ORESMOPIBAGEHN L, T RE

kAR LI 3H48, T-33xXH-59, 1-35X A-58 B¢
[-55 X A-58 {2\~ T Fo pfE e 250 T, B b4
Do T HEVER BT B0 B RO S A B L TR,
ek, ZOB4, MHERBT TR BN 1 14eTT
Wh O EEET D, Table 6 R31<, H-59X(1-33
XH-59) KWk F T 0B LA 5 =186:10
iz, F7 A-58X(I-35X A-58) CIIE : ¥E=201:10D
iz, A-58%(I-55X A-58) TIIfF : FE = 1.38: 1 Dl
FRERL GEETHEE - 12e Bl EORHE &I
HRA AT 50, BEEORES R oWT, i
M BT OO DIIEF X A D s
b, RESEORRIHEERBT & EEET & ki
LOMORTCHHO TR L, HEHRET, bbb
TEM TR L, MEEETEAATE oML
DTHY, ThHIE - BIEHOZTHECH T B HECE
WEFELDDED LRI TNETHE,

Table 5. B, segregations for waxy character
B; segregation Goodness of fit | wx percent (%) |F, spi_k.elet
Cross combination wrt wml waz wz| Total 1 (1:1) P B, Fy feE;Dl)ltY
(I-45 X A- 43)X A-43 7 7 14 0.00 1 50.0 145 24
(I-102 x A- 58)x A-58 16 20 36 0.44 A~5 55.6 20.7 61
(I- 44X A~ 43)X A-43 14 14 28 0.00 1 50.0 15.1 7
(A- 43 X 1-44)X A-43 33 27 60 0.60 5~.3 45.0 17.5 28
(I-88x A-43)X A-43 16 22 38 0.95 5~.3 579 22.2 8
(1~ 33 x H- 59)x H-59 31 27 58 028 .7~5 466 175 91
H- 59 x(1- 33 x H-59) 41 28 69 2.45 2~.1 40.6
(H-138 X I- 55)X A-58 7 10 17 0.53 5~.3 58.8 23.0 60
A- 58 X(H-138 X I-55) 222 235 457 0.37 T~.5 514
(I-55 X A- 58X A-B8 82 81 163 001  95~.90 49.7 21.0 34
A- 58 X(I- 55X A-58) 408 328 736 870  .01~.001 44,6
A- 58 X(I- 35X A-58) 149 66 215 32.04 <.001 30.7 16.6 84
Table 6. Observed B, segregations of waxy character in comparison with the
theoretical number calculated from the actual wx percent in F,
| By segregation Goodness of fit Iy wx
Cross combination watwe | wrwe | Lotal 72 P pe(;zf):nt
H-59x(1-33xH-59) Obs. 41 28 69 0.97 5~.3 17.5
Cal. (1.86:1) 449 24.1
A-58%(1-35X A-58) Obs. 149 66 215 061  5~3 16.6
Cal. (2.01:1) 143.6 71.4
A-58x(1-55X A-58) Obs. 408 328 736 1.97 2~.1 21.0
Cal. (1.38:1) 426.8 309.2
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4. EFZREERRBIEF (O) SEHRETF (wx) @
B

FRORRLITHEFRIA S L B 5 T o ERlET C
IERMRET wr LA, S TR AR LT
W5, CIRBETE I EEHMED A BET & E
LCHEERYERT A EREL2b0TH 5, FiEH
DWTRESEEA R LIz S BORHM G 2D Foreou
T, Fhr C & wr OHEPEECIE] s b R & R
B LI IRETIE R S v TORHED
Table 7 TH5H, = ITIL, WTFROTHHEGETE
T wx ® Fy SHECBI L O B =5:1 ke 1eas,
C e oWCIEEmT e =151 L 7 584 (1-33
X N-44, 1-33x A-43) RUOE@RE  EEEM=3:1 L7
BBE (A-43%1-32, N-44x1-32, A-43xI-67) NRE5
N, C & wx OEOMIRN L %< DR L E U C
228% THHEHTIvhb, ZoOEVERCIhLD
BEHEE RSB C & we OCBLR A FRICOWT
BESE AR, WTIhofaic kT HMER o

Table 7.

—2CH5b Cwx BROFHFEMBLT 0—2CH 5 Crwz
TUAHIERAE X 080 & 70 b, e IRIRR 0O—D Cwat
TSI BEBIS ST, F7o 1-33X N-44, [-33 X
A3 B LTIE Crwat BAP L, —F A-43xI-
32, N-44X1-32, A-43XI-67 1\ ULt LA Crwat
TR LIc, 20X 5T\ CIlEme m
MEIHS A EEE T, LMoL bh 25E5m
ORI T HMATOEEARCT A LR L h k&L

Hicn LW HERIERINIOTH S, FHegECD
T AEOFEBRII O\ THREME;IHSE L D BT 2%
&, Fieby BELIRN 00 (%) w2 B,
I-33XN-44 & I-33X A-43 @ 2 AR E TR E
W 7o BEIAE A A3 7R B fe 2%, A-43X 1-32, N-44x 1-32,
A-43%1-67 © 3 {458 T ERHAE  HMEER R
o Tinie, C& wr DHEEERARNIDOL S K &L

BBz EDFEEE LT RLAREOEOIT wr
MoOBEMOEMC, C B L ZFERESNELT
WitZ LS b,

Linkage relations between wx and C genes, when anomolous

segregations of respective genes are involved

F, segregation Goodness of fit

Cross combination | (~, 4 ‘ Cwz ’ CHuwz+ ' Ctewz | Total vz ’ aft ‘ P
I-33XN-44  Obs. 418 66 5 9 498
(Cwzt+xCtwz) Cal.  360.9 106.0 126 185 3359 3 <001
_Ob_scaflﬂﬂ_'x 100(%) 4158  —377  —603  —514
I-33X A-43  Obs. 296 37 2 5 270
(Cwz+xCrwz) Cal. 1957 575 68 100 17.72 2 <001
Qﬁé;lci-. X100 (%) 4155  —357  —706  —500

al.
A-43%1-32  Obs. 94 5 48 13 160
(C+wzx Cwzt) Cal. 779 121 421 279 9.68 2 0L~ 001
_les(.:_—;lc_al. x100(%) +207  —587 4140  —534
N-44x1-32  Obs. 168 7 45 6 296
(CrwzrXCwzxt) Cal 146.7 22.8 22.8 33.7 58.43 3 <.001
_QESC;—F_C&x 100(%) 4145  —693 4974  —822

a
A-43xI-67  Obs. 149 1 25 13 198
(C+waxCwz*) Cal. 1285 200 20,0 295 17.80 3 <001
QESéiCLI- %100 (%) 4160  —450 4250  —559

Note. 1)

2) A-43x1-32, N-44X1-32 and A-43X1-67

5 EEBOSHECBETHRETFICONT
# 1 EMEN (N4 Cwx BHER) ©owT SHED

1-33xN-44 and 1-33X A-43-...-. colored (C):colorless (C+)=15:1

------ C:C+=3:1

(1964) W12 O CEMRASRIZT (9a) BSEEL, ga iz
I wx YO C OGN BHE LR DD TR E
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Table 8. Recombination values between ga and waz calculated
from the segregation of F3 lines

Cross 1 Segregation of Fs lin_es F, wz RO

combimarion ow-wx % [normal-wx %| high-wx % Total percent q/pV .C.V.
below 22% 22-28% above 28% (%) (%)

I-33X N-44 40 38 19 97 16.2 1/22.47 339
A-43%x 1-32 49 21 5 75 14.2 1/10.37 32.1
N-44x 1-32 89 16 2 107 13.0 1/ 9.89 20.6
A-43% 1-67 65 27 11 103 18.5 1/ 4.02 28.3
A-28% 1-33 14 31 7 52 21.8 1/ 1.13 49.6
A-58x 1-67 57 29 8 94 18.2 1/10.38 335
1-47XxX A-58 162 67 3 232 15.9 1/ 6.58 36.5
I-11X E-39 19 58 81 158 39.0 1/69.00 228

Note. 1) p and g are fertilization rate of ga*t- and ga-pollen, respectively.

DRBEFZHL TN D5, FHES LEFORE S EhC gawzt/gawzt RO gat wzfgat wr (HR) &L, ga
WG, COXSIGRIETFHEORRE LD 5 BhENT & wx pVEEAL, Fi OREIEETIL ga LA gat 10K
DUTH COBR LML TE Iz, 2D X ) it s = IOFREIEBLDOELEET D, S D ga T
LG LXHEOHEL, ThEHVCTF ~7af@ BIEMOTREESDOIERC b HREBEEBET TH
RO wzx percent 2o\ T, ¥4, EHESHEA 22~28%, b ¥C, JEMIEH, MARRETOLE ris (rts=
28% U LxiE#RSL, 22% TRV EED B, Tk 0.5) £ L, ga*t TE¥E ga TEHOZR/BO LA ThTh
HH Table8 DM TH B, ¥, TWROBETIA b g (ptg=1) k<&, ZTIEWiFans F, 0558k
gatwzt/gatwat B gawx/gawx FBE]), H D\ ik ko 7e% CAES, 1964),

KHE idl X i G|
watwzxt: qr(p+q) rst+ps? pr24(p4-q) rs+gs?
wztwx: (p+q)r2+2(p+q) rs+(p+q) s? (p+q) 2 +2(p+q) rs+(p+q) s?
wxwz: pri+(p+q)rst+gst qri+(p+gq) rs+ps?
Fp TRHBL I A GA W MBOREF RV B TH Y, g DL TEBRT, ML 2s 7B, p R gD

BB G 08 E L EL bR EPD, CoTAT el (ERTF, 0 we rate (goami) KAWBILitL Y,

T OBETIC L 5 HEEROE Fa)ic st 5 s qlp=r—wx ratefwzx rate—s L HEAFRKTHE P XA
TEHEDENIK DML F S h %o, %o T RSN glp RV ga & wx ORI
Table 8 IR ML TH %, Tiobb, Hik8THAS

" m FsC ORI o e
BETH ———_ﬁﬁ e ) KDL THEHICKT ga & wa OB, HEL X
. , , , IR 20.6 75 365% OERER LI, Rl
gatwzx/gatwa 2prs 2qrs . ) ) o
+ N } IEH & AR BT & b A HBRIENES TS
gawxt/gawx  2qrs 2prs

P COMERIL Fy CIERSHLE A R UACHERTH
%o ga & wx DHPENER S I THIAEED Y B C K
KDOEFEHORLNL AAERIT DT C & gafEDHE
SRR I D, Fy~7 o BEORFSHET D TEREE SAliA IR LIz k 2 A, Table9 s AL, Cick
SPE IR EER  BERARIAS, 2 2rs: 2 (MR, HD O AIHRR E RO A w: v (udv=05) L T5 &
WL 2 ors: s (B TEbINBY, ThilpHoH\ Fo OFRBOFEIIK O 1 %,

gawzxtjgatwz (p+¢)r? (p+q)st BESH FE%)
gatwat/gawz (p+q)s? (pt+qg)? BELM FEHD)

el EEaf= 3:1 084 C: (249 u2+3(p+q) uv+(p+2q) v?
(M B]) C+: pv2+(p+q)uvtqu?

HelkEail=15:1 084 C: (Bp+7¢) w+15(p+q) uv+(7Tp-+8g) v?
(# 51) Cr: pviH{p+q) uv+qu?
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Table 9.

Recombination values between ga and C calculated

from F, segregation of C-locus

Cross. F, segregation ol 1) Fertility rate RCV.
combination C C+ u ‘ v p ‘ q (%)
1-33X N-44 484 14 498 0.099 0.401 0.957 0.043 19.8
A-43%x 1-32 99 61 160 0.340 0.160 0.917 0.083 68.0
N-44%x 1-32 175 51 226 0.280 0.220 0.908 0.092 56.0
A-43x 1-67 160 38 198 0.347 0.153 0.801 0.199 69.4
1) u: Frequency of recombinant type.

v : Frequency of parental type.

p: Value calculated from Table 20.

q: Do.

ek, P BIO g Oy Table 8 DiERE ATV 5,

C-ga DEFNLBNIDIL I-33XN-44 1 & 3 D &
CF OMFBAT 19.8% L 1c o tehs, FBH 3MeE, A-43
x1-32, N-44x1-82 BOF A~43XI-67, 135t CLTIEsr
LA ENBETH 21 o T ga, C RO wr OH
SUBE L ORERIBALRIL Table 10 i RxTmM T 7 v,
i &b 2ERORBHRRETIERT S L A
EBEBRCHEEARIOTH D, Tiebh, Thxid
ST, T OEIIEFE LT gaa—C—wx HH

(W

1L C—wr—gap ELZLNDADTH B, C& ga D
M A EIMTE VAR, A-58XI-67, I-47X A-58,

I-IIXE-39 kT % wx & ga L O O FEREAGRE L
T FR L4 33.5, 36.5, 22.8% 7o 5 HEHiES T
55, EEBLRIC ga & wr H DL C L OHB
HRALCEHH LB EBEEL OB EEYRHAL
1ofG 4L Table 11, 12 DL 7n - 72, (BT Table1lic
REND AEOBHT IV TULESEIED TRV,
FLrOMEELTELONDDIL, Fa~F affiiktco

,——>22 B |e——26.9—>

war gap

Table 10. Diagrammatic illustration of possible sequence of genes, C, wx
and ga based on recombination values among them
comcbri(r)lzstion Locus of C, wz, gas and gan
1-33X N-44 —19. 8—>l<——22. 8——»‘
gaa wx
i 33.9 |

N-44% 1-32 ‘«——22.8—6!—»20.6—-*‘

C wx gan

| 68.0 {
A-43X L-67 ><—22.8———>,<——28.3—-—>!

C wx gam

1 56.0 |
A-43X 1-32 ‘%—-22.8——»)(—32.1—»,

C wx gagp

l 69.4 |

| |
wx ga

A-58X 1-67 «——33.5—
I1-47X A-58 «——36.5—
I1-11X E-39 ——22.8—
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Table 11. Observed segregations of F3 lines in comparison with the
theoretical numbers calculated from the recombination
value between ga and wx
Segregation of F; line Goodness of fit
Cross combination low normal high Total RCV. 2 df p
below % | 22 28% | above % (%) o
I -33X N-44 Obs. 40 38 19 97 =
s il
Cal. 42.4 43.5 11.1 . 339 6.45 2 [.05~.02
A-43x 1-32 Obs. 49 21 5 75
Cal. 34.47 32.76 7.78 26.9 11.35 1 <.001
N-44x 1-32 Obs. 89 16 107
Cal. 67.5 35.0 4.5 26.9 18.55 1 <.001
A-43X 1-67 Obs. 65 27 11 103
Cal. 52.8 41.9 8.3 26.9 9.00 2 02~.01
A-58x I1-67 Obs. 57 29 94
Cal. 43.5 40.9 9.6 33.5 7.92 2 02~.01
1-47x A-58 Obs. 162 67 3 232
Cal. 93.26 107.65 31.09 36.5 84.72 1 <.001
I-11XE-39 Obs. 19 58 81 158
Cal. 8.2 55.6 94.2 22.8 16.18 2 <.001
Table 12. Observed segregations of Fgs in comparison with the
theoretical numbers calculated from the recombination
value among C, wzx and ga
F, segregation Goodness of fit
Cross combination Crox+ ‘ Cwz C+wx+‘ Crz Total 2 ‘ df. ) p Linkage relation
1-33X N-44 Obs. 418 66 498
Cal. 4052 789 5.6 8.3 251 2 3~2 ‘-’19-8*‘*228—’
e . s . gaa [& wx
1-33X A-43 Obs. 226 37 270 P
Cal. 219.7 42.8 3.0 4.5 100 2 J7~56
A-43X 1-32 Obs. 94 5 48 13 160
Cal. 87.6 8.5 45.6 18.3 1.7 2 5~3
N-44%x I-32 Obs. 168 7 45 6 226 \«—22.8» «—26.8~>{
Cal. 1678 138 240 204 3189 3 <001 | ¢ PR
A-43X 1-67 Obs. 149 11 25 13 198
Cal. 147.0 12.1 21.0 17.9 223 3 7~5

1oz percent HHGHINICERA TR Lictodd, BN
L IEE R ORI A BT L BEBCoinh o il

W&, ga BEDIERMBRESRGOBELFZT21 L,
I ga IEM OFRIRCEE Y 5 2 O TRiwirE v )
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2L ThB, Tickhb, Table8icabh s, gat
T L ga TEHOFR/ERO T 113 75 69.00 CED
EWERBBLRTWBDTH D, ok, C& wa Dl
SRR NTTHBH, gaa & C, gan & wa WA
ORI L CIEHE R FH LTS L ot
i7e o tefgRamt e Table 120 %, MEMHE
WEHEIT T SEETHRNERNE LA L HD, BEEED
I s S RIE N-UXI-32 DAL TH B, 1-32%
Ko AV e A-43 X 1-32 CIRB & PlaEc &
CWELTED, gaa—C—wr—gap e HEIFWRT % b
5 1o 2 BOEMBHEET N E L BEHCEET 2 2 &A8
CCTHBB M LT bl TH B,

% 3

BRI T DR O R Y, BAREORE
AERRORE Brc 4 v FEE) KELICBET, RS
CBlibhaay, ZOMC BATRD e T bsEREOMIT
LB BB EDOGHEHNETC R TR TR RN D Z &
RBBMET o T, 2O EREESEOREREED
RmERCIA S EERTN D Z X ERT b, B
MWF RHEERE LTRV oA & ThE 052 8
TR LZME BB A2ER»D, FHELHAWLTL
Tk 2 ATHD, FhEABT, s 2FEDS
HELIEH THDH L HRETHIENTER, #- T
WL, FRCRBRC B B TER ORE L HIBRESIRT
T 5 T TOMCEEFHOBEAERT b0 TH
BB ELBREEL - TLIWTHS D, BT
CEELIIE S ORBHEFI—F S BO BB S
LT, TEOSHENENH 5 I TRERCHEST 85T
EMAMEET 1 ga) #HEL, <O ga & wz HAEHD
BT A6, BREEORESENETLLV)
SBEERARETH L & L, ga BIETE 2 By
i, FRBIIRCEIEMEMC R L T\ b, h%
gas, gap LRBT DL, ThbOHEPFHNOME
1t gaa—C—wx—gap L HEFIEF 2B THLDLAL
%o BT gat (b4, ga {LHOTRRILHEAGE LR
Cn o X RS0, T L AT O F B
HCHRAEOT I ER A EE LD BRI b 755,

7ok, EEE KA KIS (1964) (325 DD ga B wa

LT A LEL TV A, COREDRHTD ga
& wr DML 190%, ga & C & OHIREIT 158%
Thb, £ LHEPEHENTORIINEF L C—ga—wz TH
atre HoT, BHLDOEE LI ga EARRICI DR
LH X R gaa RO gas L DRFENLESH ORI T I

FNER ST v AL, T-ILXE-39 s\ Tk ga & wx 8
22.8% CHBPALTHY, gaa, gap ODHO 1O75EHE
D ga EF—TH B TARHIHENMCERE T 5,
Bic, Falondzisyin B2l 5 R0 REEET
oW COREBEF I ROMHEE S R B,

A—43 0aAL8aBWIT
N—44 gaAgapwx
I—32 gaagapwxt

I—33 gajgapwxt
1—67 gaagagwxt

RTINS, AARERGRIT geagapwa T2 HEIR
FRERBL, SHEREREC gafgapwat HDHWIL
gasgapwzt O2HEOBEBETRNDHHZ LT B, Tt
¥, AATRRHNDE HOTMTINZ L A ENEETE#E
fotcZl b, BAMOBREDS Ik gaagapwzt
HHBETFHAELTWLERTIWTHAD,
PAEORR L b, BERORESHT wr &HEEL
T 5 2REOTHR % 4 i T A RERET gaa KO
gap LB LD TH5H Z EN—ElAb A & e o fobld T
BB, TEHOZREEI ME R AR, Tebblbins
2, TLEMED B ILITHRE OFHREOVWTHhOR
I AER T 24D THENL, bbHA, S4HEOERT
FoduT e oy, T CHAO (1928) 24 ksi
P OB E OMMREEDOEIT X 2L LTV D,
ZOEFEILINTNIR —), Py ERIY, 4
4 ¥4 (MANGELSDOLF and JONES 1926, EMERSON
1934, BURNHAM 1936, TABATA 1961) TiX, D ga
CAIMT ABETOFEDBRINTE D, gat B E
¥ 5 ga I OZREROPPHIRBD T b 51K,
o ANTRFRS:, 25 RAZNETCLY gad
BIRPCORIBENB N EROLNTEI L A LET
H5bo

i =

1) B RN s TR IO MR 0 2 B
CRENRZLNLZ LMD Y, BATHN, SEREA
O BAKERE & ABEFEROZHED 3oL Thic ks,
THEBFTEDRON DML D - oo BT HA
RO X IERFEOBOREC B TRESHL =TAS
EEpnY 2/ NP

2) FoCOEAESEZBEL, ThAEEGHTHS
ERFESMETH L AT, WThOTHEARIT R
T Fi OBMBTF oM LT o o ik 1:1 &
VAOERETH - 1o F B RFADOR LTHC LB By
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DREEMOHEE L fok 2 50 FyfitEhic 503 18 1R
OFEL LI VIEFED 11 L Rl T NEHERTH - 7
Lo U Fy 2B A 7o LAcHE By T, Fp TIER
SR R LICHABIC ST, B R=1:1ThH
STeDEH L, Fr ORFH/MEMD Bz BELERL,
Lo OB F Ot M E L Fr OFBRTIL
DFRC X< —FK L1,

3) LEOEBMNEEND, 5 BORESEIIEY
DERHREERT HBET GEARLH 90) KX BEVD
REMDHSLTHR, TS THEBORARIZOW
TF RO Fs BV THii e+ ok ibg, 8 1 ERE
AL 26D ga (gaa B gar) EAEL, gaa—C—wx
—gap T AEAERF CTH B ENEEE I NI, O
Pz riug, FoROFs OBZEMEQERE S B TL <
HET 5o

4) BAROEECE RE O % L gaagan 1258
EFECHD, AEBE Ve &b 3EOBETR
(gai gam, 9aagah, gasgas) WEIET 5,
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Summary

In the rice plant, as well as in the corn, striking
segregation distortion mostly characterlized with
a deficit of waxy endosperm is frequently observed
when crosses are made between distantly related
varieties, especially in the crosses of japonica and
indica varieties.

To explain this, various hypothesis have been
suggested ; however which is the most appropriate
explanation is not determined yet, since the data
in band seem insufficient to definitly establish the
cause of the deviation herein involved.

In such circumstances the authors have produced
numerous crosses from varieties or strains which
greatly differ in their phylogenetic relationships, as
well as in their endosperm character, to accumulate
more data of some use in dealing with this phe-
nomenon.

Through these examinations the following results
were obtained.

1) The degree of segregation distortion in F,
embryos, 7.¢. seed in F; panicles, varied from cross
to cross, but in general it may be said that it is
most frequently brought about from the crosses
between distantly related varieties, especially in the
crossing phase of japonica (waxy)X indica (non-waxy).

2) By using 13 crosses in which F; embryos gave
a typical segregation distortion, segregation patterns
of pollens were examined. The number of waxy
pollens was equal to that of non-waxy pollens, sug-
gesting that the deficit of waxy endosperm cannot
be directly ascribed to distorted pollen ratio in the
heterozygote condition.

3) In backcrosses, in which the waxy parents
were used as pollinators, the number of waxy ga-
metes on the female side was equal to that of non-

waxy gametes. However, in the case when Fys were
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used as the pollinators, the situation was different.
In the crosses in which Fy embryos gave a normal
segregation, segregation patterns of the backcross
generation (B;) were normal, but in the crosses in
which F, embryos gave a anomalous segregation,
the B;s were anomalous.

4) From the above-mentioned results, the exist-
ence of a gametophyte gene basic symbol of (ga)
which gives rise to the certation due to the lesser
vitality of pollen was assumed. On the basis of
this hypothesis, as a result of Fy; and Fj3 analysis
for the relation between wzx and g¢ga in 8 crosses,
and for the relation between C and ga, by using 4

out of 8 crosses, two ga genes were found, and it
was noted that each ga gene was linked with wx
and C of the first linkage groups, as follows:

gaa—C—wx—gap

In this respect, the genotype of japonica varieties
for gametophyte genes was gaagas in most cases,
and the genotype of indica showed three types,
namely galgan, gaagal and gaagan.

5) From this experiment, it was clarified that one
of the causes of segregation distortion in crosses
of distantly related varieties was connected with
the so-called gametophyte gene or genes.



