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Table 1. List of varieties and strains used.

Stock Name of stock Origin Character of - Stock Name of stock Origin Character of

No. endosperm No. endosperm
A-43 Hokkai-mochi 1 go. Japan waxy 1-35 Modan India non-waxy
A-58 Kokushokuto-2 " " 1-44 Bhutmuri-36 " "
H-9 " non-waxy [-67 Dular Pakistan "
H-52 " " -84 Ketan Gadjih Indonesia  waxy
H-59 " waxy 1-88 Assam 111 India non-waxy
H-69 i non-waxy [-93 Pahzumatahal Taiwan waxy
H-97 " " 1-96 Para Indonesia "
H-138 n waxy Chi -Teomen .
H-143 , non-waxy I-100 -Honnrgre:i Teome China non-waxy
E-39 Gaisen-mochi " waxy 1-102 Fully purple India "
F1-138 " non-waxy E-41 Pappaku China "
F1-159 " " L-2 U.S A waxy

. . . Nan Jin Xiang .
[-16  Ntao Jian Taiwan " HO-830 p,, China "
1-33  Surjamukhi India " HO-1009 Sinaba Philippines "
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L BWEERND HM D S0 —8 2 BHE K
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Table 2. Distribution of wx percent in F,s of the four kinds of crosses.

Type of wx percent Total
cross 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 — 39 — 43
I 1 21 21551267 94891061211 93
1t 1 1 2 3 5 310202210 4 111 1 85
111 1 6 310 615141510 710 9 6 3 2 111 2 1 123
v 1113 339312711 90
Total 1 2 2 6 5121222292717242036666425 6 4 2 2 1 31 1 1] 391

Note 1
II  Crosses between Japanese non-glutinous and foreign glutinous varieties.

Crosses between foreign glutinous and non-glutinous varieties.

III' Crosses between Japanese glutinous and foreign non-glutinous varieties.
IV Crosses between Japanes glutinous and non-glutinous varieties.
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LEMTFRERBZTHIREL, To— 22
T rHEML, 2R LT B LEE M
PEFLLNE LT B, AEBRTL 4N
MRz D TR MM A 20512, F,
DHETFRMEE F 0B 2 80 5 BEOBHE £ 34k

LTA, 209 boRFM L TR 3FIZ >
TF oHEFfBEE F, o wx percent »B{ZE# T L
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Note; Solid circle means the cross combination showing anomalous
segregation in Fig. 1-3.

Relation between F, wx percent and F, spikelet fertility in the crosses between
Japanese glutinous varieties and Japanese non-glutinous varieties.

Fig. 1.
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Fig. 2. Relation between F, ax percent and F, spikelet fertility in the crosses between
Japanese glutinous varieties and Indian non-glutinous varieties.
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Fig. 3. Relation between F, wx percent and F, spikelet fertility in the crosses between
Taiwan glutinous varieties and Indian non-glutinous varieties.
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Table 3. F, segregations of waxy character among the F, individuals
from an identical cross
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wx Source | Total
wxt Japan | Korea | China | Taiwan| Thailand |Philippines| Indonesia | U. S. A.
¥ 26% 3= 3 23 119 2|5 3 5 1 7% 6
Japan | 4| 54 6 1] 4 121 46 3
China Z ? vl ! ! i) 2
. ¥i 5 111 1 1 1 1 10 1
Taiwan 4 101 5 7 1
S nda 1719 5T 17 2| 4 5 1 1] 6 1 84 8
2 nad - alog 44 8 3 4 7
. ¥ 4 2 1 2 3 12
Pakistan 3 2 9
¥ 1 1
U.S. A. s 1 1
Others Z g 3 g
*/92 9|5 46 3 |16 3|13 4 1 15 1 4 195 17
Total 1ol 75 515 16 4|6 1 5 2| 1 ' 106 11
Note * Number of crosses to be eligible for homogeneity in F,s produced
from different F,individuals of identical cross.
=+ Number of crosses to be eligible for heterogeneity,
Table 4. Segragation for waxy character in F,s produced from different
F, individuals of the four crosses
Cross F,  F, segregation Goodness of fit wy | Spikelet
combination indiv. wx* wx Total Ratio ] 12 P pe(r%e):nt fe{%)xty
01 908 284 1192 3:1 0.88 5-3+| 238 80
12 857 217 1074 3:1 13.17 <.001 20.2 73
A-58x1-102 03 831 172 1003 3:1 32.98 <.001 17.1 89
Total 2596 673 3269 3:1 33.95 <.001 | 206 81
Homogeneity y2=13.08, d.f.=2, P<0.001
01 684 260 944 3:1 3.25 1-05 | 275 76
12 779 276 1055 3:1 0.76 5-.3 26.2 88
A-58xH-143 23 1260 377 1637 3:1 3.39 1-.05 | 230 78
Total 2723 913 3636 3:1 0.02 9-.8 25.1 81
Homogeneity y2=7.38, d.f=2, .05>P>.02
11 837 164 1001 3:1 39.64 <.001 16.4 87
12 821 161 982 3:1 38.78 <.001 16.4 82
:3 814 157 971 3:1 40.39 <.001 16.2 87
1-35xA=58 4 805 173 978 | 3:1 2788 <001 | 177 81
Total 3277 655 3932 3:1 145.93 <.001 16.7 84
Homogeneity y2=0.76, d.{.=3, 9>P>.8
01 356 115 471 3:1 0.09 8-7 244 71
12 393 134 527 3:1 0.05 9-.8 25.4 39
H-69x1-93 13 331 119 450 3:1 0.50 5-3 26.4 61
Total 1080 368 1448 3:1 013 -7 254 57
| Homogeneity y,=0.51, d.f=2, 8>P>.7
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Wy F, RSB H—E & Chd ot ZoBIREROL V3B E IR TH B, &
L, L LS et -35X A—58 U NHBHAE R TRL BARRORE & EROE
H—68x1— 93 CId FEEKEIC# — R 2T B, EOMORBETH L, EObbRHMEEE DS
Ko THIR S ToBR R L 2R 2R B A—58X1—67 & DFIRIHE TILFTHE 2 RE 5
& Table 50 Th b, i L 2 AR CHWME B (wxpercent=18.2%) & %> 7zt L, %
HEBATHACIIT EL o o, WHNZR FHIZIEHE > (wxpercent=25.7%) T 9, R
TRtk a2 MR e ofRERB T2 U E-39XE—41¥ # DR HETIIFHE I IE
FRRETH -, Oh b 8HARIZOw HME (wrpercent=26.4%), %% 13 Bw ok
TR MR8 S A 2B e e b - 72, (wx percent=32.8%) Th-7, Lo Lo 3
2o EHHTable 6TH b, I TIEFEENS Bl TL4bbEOLVHED T & HARE & #EH

Table 5. Comparison of F, segregation mode of waxy character in reciprocal crosses.

wx Source T T
~ - - Y - otal
wxt Japan Korea China Taiwan | Philippines | Indonesia
Japan ™ 2 2 4 1
China 1 1
S| Taiwan | 1% 2 32
2| India 18 1| 2 3 6 11 30 2
Pakistan 1 1 1 1 2
Iran 1 \ | 7_1_"_
Total 21 6 3 | 6 1 6 [ 1 1| 2 39 8
Note = : Number of crosses with homogeneity in reciprocal cross.
* . Number of crosses with heterogeneity in reciprocal cross.
Table 6. F, segregations for waxy character in the reciprocal crosses
Cross Number|Genotype F,segregation Goodness of fiL wx Homogeneity between
combination| of F, | of cross| wx* wx Total Ratio] x? P percent reciprocal cross
| (%) X P
A-58x1-67 1 WK Wx+ 539 120 659 [3:1 16.21 <.001 182
reciprocal 1 wx*xwx 223 77 300 | 007 8~.7 257
Total 762 197 959 | » 10.16 .01~.001 205 6.12 02~ .01
E-39xE-41 3 wxxwx* 495 178 673 13:1 0.75 5~.3 264
reciprocal 3 wxrxwx 279 136 415 | » 13.37 <.001 328
Total 774 314 1088 | « 8.65 01~.001 289 5.47 02~ 01
A-97x]1-84 3 wxrxwx 974 307 1281 |3:1 073 5~.3 24.0
reciprocal 3 wrx wx* 930 323 1263 | « 040 7~5 258
Total 1904 630 2534 0.03 9~8 249 1.10 B3~2
H-58x1-102 3 wxx wx+ 2596 672 3268 [3:1 3431 <.001 206
reciprocal 5 wrtxwx 4210 1106 5316 | 4989 <001 208
Total 6806 1778 8584 | 84.14 <.001 207 0.06 9~ 8
H-138x1-33 1 WX W 748 160 908 | 3:1 26.37 <.001 176
reciprocal 5 wr*xwx 4186 895 5081 | » 147.81 <.001 176
Total 4934 1055 5989_L » 17417 <001 17.6 0.01 >.9
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Table 7. Variance analysis for wx percent among seeds produced in different places and seasons.

a) I-33xH-59
No. of indiv. Block | Mean
I 1 I
1 183 212 194 | 196
2 216 179 215 | 203
3 186 197 212 | 198
4 188 190 208 | 195
5 176 194 198 | 189
Mean | 190 194 205 | 197

Source D.F. S.S. M.S. F
Block 2 .3.3738 1.6869 1.6955
Indiv. 4 1.5779 0.3945 0.3965
Error 8 7.9593  0.9949
Total 14 12.9110

* Variance analysis by the data transformed
to angle of arc sin/%.

b) L-2xI-100
No. of indiv. Season Mean Souce DF. 55 MS
69 Summer 70 Spring Season 1 1.0368  1.0368  0.5217

1 257 26.8 26.3 Indiv. 3 43305 14435 0.7263
2 242 25.6 249 Error 3 5.9623  1.9874
3 242 289 26.6 Total 7 11.3296
4 251 224 23.8

Mean 24.8 25.9 25.4

12DV wx percent & HLE L 72, 19694E HE &
19708 BEHE» Table 7b) TH 54, =2 T
BEBLERDBD LN o 12,

—%, SEFRAN OB CHE, B ARE & A E
FO¥E O Ml o 303 B U H AR & HEIRE oo
o IWHRIE FUH 8 nWHEMAENF, 12D E
HaiFic L 0L, Zo—F%ibimEkFERE
EOMIE RS (BT 1S, oM 2 RMRE U
WERES (KWB) CTEFEELY, 2056350

n:FM¥F &Lz (Table 8), £ n#EE, #
ErRICT I L NEFRECIEETNE
B &L 2%, wx percent iz w73 HO—1009
XH-9%KEwTid A NEEB %72, HO
—1009 X H—9QC: 3 b 1 72 wx percent o> [ H RS
N #25.9% 13 B — MM A T F ERRE £ 8

2B ERT
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Table 8. Segregations for waxy character in F, seeds produced in Sapporo and Ibaragi

Cr?ss | Location F, segregation Total Goodness of fit }%g?f’ogczréfég’ pI;Zr cleurft F Ifesrlgiillfga

combination wx wx e P 22 p (%) (%)
F1-138xHO-830 (1) 527 163 690 070  5~.3 23.6 82
(2) 1224 376 1600 192 2~1 23.5 95

Total 1751 539 2290 261 2>1 001 >.9 235 86

F1-159x HO-830 (1) 610 205 815 0.01 >.9 252 82
(2} 815 282 1097 029 7~5 25.7 95

Total 1425 487 1912 0.23 2~.1 007 8~.7 255 86

HO-1009xH-9 (1) 1116 176 1292 89.20 <.001 13.6 90
(2) 1191 288 1479 2410 <.001 19.5 87

Total 2307 464 2771 100.71 <.001 1259 <.001 16.7 94

H-52xHO-830 (1) 491 386 877 169.10 <.001 44.0 53
(2) 623 433 1056 144.25 <.001 41.0 77

Total 1114 819 1933 311.03 <001 232 2~1 424 65

I-16xE-39 (1) 236 89 325 099 5~3 274 50
(2) 926 254 1180 7.60 .01~.001 215 45

Total 1162 343 1505 3.92 .05~.02 467 .05~.02 228 48

I-100xI1-96 (1) 340 91 431 347 1~05 211 33
2) 613 175 788 3.28 1~.05 22.2 32

Total 953 266 1219 6.57 .02~01 018 7~5 218 33

A-43x1-44 (1) 62 16 78 084 5~3 20.5 10
(2) 479 109 588 13.10 <.001 185 29

Total 541 125 666 13.79 <.001 015 8~7 188 20

[-88xHO-1009 (1) 81 18 99 245  2~1 18.2 4
(2) 341 93 434 295 1~.05 214 25

Total 422 111 533 495 .05~.02 045 7~5 208 15

e) Hr2—BREYroE

F, CE#HSBEZ R 2 30l AY, BLUOR
WA TR O 4 T A, FICBE ST
RS 0 1 AR, ULE 8 M AR Ow
T, ZDOF R BESEAL ) 7o~ —BOLKig R
Ho & & LSO S8 F, ofipe F, BTFoa 8
WCHMR 7% 2B A 5. 2 T h 2 W0, £F, 168
12 BT 2HEILR & FIER 058 - TEmiatic onw T
TH o5, I THIEEHEE, BE R R
B 1 RHMEE T O SR AT ENR LT
P REFREE Table 9iiRLT B E, wFho

TR B0 B v T L IERR I BT R B oy
MT 22N TIRT T2 285 b s, b8
OFEE MO s BEIC oW Tid H-52X HO—83012 8
B EEBEX & R MO MR & T hig E=
10 1AL 72, MEMEIKIC BT 5 wx percent
TR oBEI: Table 100 < Th- T, 16
BRIENEA R, WEROMAeTIIEw T
LRGSRV RENMET S v TR LR
wx percent |2 DWW TR + oI —E0E%
12& 5 nY, 72272, H—52X HO—8300 ML — 2
(B EFIOR/daylX) TEFE B E > 22 kA
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Table 9. Segregations for waxy character and the pollen fertilitv examined in pollens

of F, hybrids after gamma irradiation

a) FI-159xHO-830

59

12 wx percent IZISRAR AU o 72 E B HANETH

Treatment’ Pollon Segregation Total Goodness of fit
fertility wx wx y:(1:1) P
Control 97 539 545 1084 0.03 9~ 8
T-1 98 554 563 1117 0.07 8~.7
2 99 606 620 1226 0.16 A~5
3 91 604 629 1233 0.51 5~3
4 75 580 634 1214 240 2~1
b) HO-1009x H-9
N Pollen Segregation Goodness of fit
Treatment N Total
fertility wxt wx x2(1:1) P
Control 96 578 604 1182 0.57 5~.3
T-1 94 591 621 1212 0.74 5~.3
2 91 601 611 1212 0.08 8~7
3 87 577 614 1191 1.15 3~2
4 75 564 626 1190 3.23 1~.05
c¢) H-52xHO -830
. Pollen Segregation Goodness of fit
Treatment - Total
~ fertility wxt wx x2(1:1) P
Control 95 508 612 1120 9.66 .01~.001
T-1 96 579 642 1221 3.25 1~.05
2 88 530 573 1103 1.68 2~1
3 87 548 633 1181 6.12 02~.01
4 83 561 618 1179 2.76 1~.05
Note
+ T—1... Irradiated with the exposure rate of 12.5 R/day during two months from meiosis stage.
2 .. .Irradiated with the exposure rate of 40.0 R/day during two months from meiosis stage.
3...Irradiated with the exposure rate of 97.0 R/day during two months from meiosis stage.
4 ... Irradiated with the exposure rate of 430.0 R/day during two months from meiosis stage.
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Table 10.
the gamma irradiation

Spikelet fertility and wx percent examined in the F, hybrids after

Cross combination

Gamma irradiation

Control T-1 T-2 T-3 T-4
spikelet 5
F1-138xHO-2830 fertility % %2 84 9 18
wx percent 235 249 24.0 24.3 24.5
spikelet
Fl-159x HO—830 fertility % 94 92 89 50
wx percent 257 24.3 24.3 234 223
spikelet
HO-1009x H-9 fertility 87 8 84 81 67
wx percent 195 171 17.2 186 16.3
spikelet
H-52x HO-830 fertility 7 & & & 59
wx percent 41.0 40.3 51.5 40.5 42.0
spikelet 44
[-16xE-39 fertility 4 36 % 30
wx percent 215 21.2 21.8 23.1 24.7
spikelet 21 27 23 12
1-100x1-96 fertility 3
wx percent 22.2 20.7 19.6 234 15.0
spikelet 29 29 15 26 2
A—-43x1-44 fertility
wx percent 18.5 12.7 22.2 16.7 221
spikelet 25 9 18 13 -
[-88xHO-1009 fertility
wx percent 214 19.9 20.3 23.6 —

% S

EARTE M A LN b LB BRE 5
B 7 B ARG L MEREO MO TR L £ (B
by I EREROBMELFEL TH 2, 20T
PIZEE L IE ARBNOBEEO B o, SHE
MHANOHEOMORES 2 v 13 B ARE &5 E
FREOMO LT, 2 E0LHEATICE
WTRENDALNLS I E BT (1973) doric
AEETHL I L 72, EHS (1964), ZHE L
(1973) I & 0N, BHDHERT & 45 N 5 BB
BRD—21F, F R L/ o ZREE I, R
UETER O SRELEAT % & ) ©BEF»ER

FRbLT LI 2DTHS ) s HEENTW S,
L»d, ZOBEFICEEERD, 2oL
NEBRD LR (RERTHTable 2 IR 575 &
%) DERND—2EH > Twb I &2HERL 2,
—F, EBRREAME I R L v EE
PR FIEL Ty b, % 0iERHER O L&
ZFHITH B0, Befofh @y 2 v L IR MBI TH
200 EEENHHNINTH 25, 209 Lils
FHRO—DRARECHES T 2EEBTNEZ HH
b5, L xo—D: L TORBTIREAEET
P UGEIRT L EET 2 L & F RS IRELOBRES
BEESIEB I T Lo Ml (1953) 12 & - TR
ENTwd, ARNE ) BBTFRERETF LI,
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Segregation distortion and its variability of endosperm
character in crosses of distantly related rice varieties

—— Genetical studies on rice plant, LX ——

Koh-ichi MoRrI, Toshiro KiNosHITA and Man-emon TAKAHASHI

(Plant Breeding Institute, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

Summary

As a follow up on our previous report, segregation distortion largely characterized with
a deficit or excess of waxy endosperm in F, hybrids between Japanese and foreign varie-

ties are described.
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In the previous experiment, it was clearly shown that one of the causes of segregation
distortion in the crosses of distantly related varieties occured arising from gametophyte gene
or genes.

In this experiment, the authors used numerous crosses, and examined the variation of
segregation ratio and the relation between segregation distortion and various environmental
conditions, which are as follows;

1. The variation of segregation ratio in the used cross combination, when segregation
ratio is indicated by wx percent, involved a wide range from 92 to 43 2.

2. In some crosses, the degree of segregation distortion varied considerable within. F,
individuals from an identical cross combination. - With respect to the pattern of distor-
tion some noticeable differences were observed between two crossing phases, namely the
reciprocal crosses.

3. On the other hand, the segregation distortion showed no relationship with the fertil-
ity of pollens and spikelets by which the endosperm develop.

4. In the difference of heading date or planting site, the degree of segregation distor-
tion was not in excess of the difference within F, individuals from an identical cross.

5. Under gamma-ray irradiation, the spikelet fertility of F,s showed a marked fallin
proportion to the increase in exposure rate, however, the degree of segregation distortion
did not show a significant effect by irradiation.



