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Table 1 List of the strains used in the experiment

Pollen Spikelet
Strain Name Origin fertility fertility
I-34 Mushakdanti India 96 85
1-44 Bhtmuri-36 India 98 92
I-45 Charnock India 95 85
I-88 Assam III India 98 9%
A- 5 Akamuro Japan 99 85
A- 13 Chabo Japan 98 94
A- 43 Hokkaimochi 1 go Japan 96 88 ‘
A-133 Norin 9 go Japan 95 81
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Table 2. Pollen fertility of Iy plants in reciprocal crosses
In each column, upper part means the average fertilities m the F, plants
of the crosses between Indica female plants and Japonica plants
and low part means those of the ‘reciprocal hybrid
, 134 145 1.88
Strain
Mean t Mean t Mean t Mean t
3| 8.3 22.6 40.8 17.0 .
A- 5 0.42 16.94*** 2.72* 5.99%**
£ 89.3 45.0 53.0 29.3
N 87.6 13.3 11.0 16.9
. A- 13 0.26 27.07%** 2.24* 7.26%**
21 88.7 43.0 14.3 28.4
s 61.4 17.8 13.3 14.3 -
A- 43 0.64 5.84%** 0.55 3.78
2 62.8 23.8 14.6 22.4
N 74 .4 11.2 18.3 19.3 .
A-133 0.05 18.76*** 0.00 9.22%**
21 74.6 34.4 18.3 26.8

£y kms KEE, Signiﬁcant at 5%.

1% and 0.1% levels, respectively,
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Table 3. Spikelet fertility of F,plants in reciprocal crosses
In each column, upper part means the average fertilities in the F, plants
of the crosses between Indica female plants and Japonica plants
and low part means those of the reciprocal hybrid
. 1-34 [-44 1-45 1-88
Strain
Mean t Mean t Mean t Mean t

Fy 93.0 13.7 69.1 3.9

A5 0.00 5.81*** 2.37* 7.31%**
£ 93.0 26.0 57.8 32.1
3| 89.5 7.4 1.6 2.9

A- 13 0.54 24.87*** 2.30* 11.07***
2| 90.4 48.0 6.3 18.0
) 61.7 11.0 2.0 8.3

A- 43 0.29 6.96%** 0.44 4.47%**
£ 60.8 26.6 2.9 23.3
S| 75.9 11.2 18.9 22.7

A-133 0.29 16.82*** 1.80 6.56%**
2 76.8 42.1 12.6 35.5

. significant at 5%,
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1% and 0.1% levels,

respectively,

121 Zewv LEMEERZRY, F.R2H 2B CETR
HNERLFE L 7» (Table 5, 6 3 & *Fig.
2).
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1 1-34X A-133
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0.0 0.0

0% 50% 100% 0% 50% 100%
0.24

-43x1-44
[-44X A-43 A43

0.1 01
0.0

0% 50% 100% 00%% 50% 100%

45X A-5 A-5x1-45

0.2 0.24
Ql leLLIIL1r41 OJ
0.0 0.0

0% 50% 100% 0% 50% 100%
0.1 1-88X A-43 0.1 A-43x1-88
MJ 0.0l 1 ]

0% 50% 100% 0% 50% 100%

Fig.1 Frequency histograms of spikelet fertility in the F, populations of the
reciprocal hybrids between Japonica and Indica strains.
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Table 5. Distribution of spikelet fertility in Flines derived from F, plants
(I-44 x A-133) which was chosen from each class of the fertility

as a representative

Line F, Spikelet fertility % Total Mean S.D. C.V.
0- | 10- | 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90-

M-1 QO 4 11 2 4 43 25.6 59.5
@ 3 112121 7 75 14.1 18.8

©) 3 1 1 2 32 44.5 139.1

@ 2 1 1 2 49 63.6 128.6

® 4 1 1121 5 67 16.0 23.9

M-2 D 9 1 22 5 68 25.8 37.9
® 8 1] 2 1 4 24 31.1 129.6

® 8 1 1 2 8 4.2 52.5

@ 7 1 1|11 1 5 36 21.0 58.3

M-3 @O 11 1|14 |1|3|3|1|4]5 23 53 25.5 48.1
@] 14 2121|112 |1]3]1 13 60 24.0 40.0

M- 4 19 5 1 1 1 ({2164 20 56 28.7 51.3
M- 5 22 4 (712|524 |2]|]2]|2 30 35 24.7 70.6
M- 6 28 31312213 (4]2]°5 26 48 28.1 58.5
M- 7 32 213|513 |3|2|6|1|2]2 30 46 25.4 55.2
M- 8 32 4 2 12|24 15 51 31.4 61.6
M- 9 37 11211741397 30 76 17.1 22.5
M-10 48 1 2 315 11 72 16.1 22.4
M-11 53 1122 (4212|6712 28 64 23.1 36.1
M-12 57 6 5133|3225 |1]2 32 41 29.5 72.0
M-13 62 1 31312131911 31 77 19.5 25.3
M-14 68 1 1121112 |4|7]|5] 2 25 67 22.9 34.2
M-15 74 1 1 {22517 7 35 80 14.2 17.8
M-16 78 5121213 3134174 33 55 31.6 57.5
M-17 82 11 4 14|84 4 34 68 18.5 27.2
M-18 86 4 (413|512 ]|6]2 | 27 41 28.2 68.8
M-19 89 1 21114 12J 17 37 85 15.1 17.8
M-20 88 213|214 |3}318|7]|38 39 57 25.5 44.7

i B2 & Fy 2513, B-16—7, 1,
B-17—-1, 7, 12, C-3—4, 20, 22 8L UC
20— 8DEFH IR TH B, K R/MiIcBIT 2 BH%
ZHR% Tableg, 9B L Fig 31255 L 72,

F, o FRE T3, B-16 £ B-17 %2 Fh
20%2 4%THY, C-3:C-201234% & 21%
Th o1z, B AR TIRERM & L EREEK L 58
L72as, o RS m~Ek* Bz Fo &
MicBWTh, C-3—4 %k x, RFEhicEiag
Tk z 8L, LS HBOERE2EL 2, C
-3 — 435 UTDREKENAEE L1285, i

P EREICEET A RBER R kb o7,
L72dio T, FaROJZRBOTFHRMEIR, 21 s
DB Fs ZFnfetE2 K& Exb o, 1277,
C-3 — 40Tz, F BB LI1213%
L&z,

2. &Rt (F) - &l (Fo)

B-16—23, B-17—2, 3, 6, 8, 13, C
-3-—11, 18, 21, 26, C-20— 4, 20, 22, 23,
24D E5FH15R MDY, L HOREETL - 12
FRMTHD, ZOFT, T0%L LD EREAMER
DA EEL-RBIE, BRETIIERD 3 REKIC
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Table 6. Distribution of spikelet fertility in F;lines derived from F, plants
(A-133 x 1-44) which was chosen from each class of the fertility
as a representative

Line | F, Spikelet fertility % Total | Mean | S.D. C.V.
0- | 10- | 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90-

U-1 @ 4 1]1 1 3 56 11.9 21.3
@| 4 1 1|2 4 70 41.4 59.1

@ 2 1)1 2 63 7.1 11.3

@) 4 )1 111|122 9 66 29.4 44.5

U-2 @ 6 1)1 112 6 64 20.0 31.3
®@| 8 1 101 3 75 20.4 27.2

@ 8|14 112 12|42 17 55 32.3 58.7

@| 8 1|11 1 4 34 21.1 62.1

U-3 O] 12 |1 1/1(2|3]2|5]3 18 70 23.2 33.1
@ | 13 1 1(2|2(3]4 13 77 20.3 26.4

U-4 @ 19 |1 1 1(4]9]8 24 8l 19.1 23.6
@] 19 |2]1]|1]1]4 112144 19 58 30.1 51.9

U-5 22 |23| 8|3 1 37 9 11.4 126.7
U- 6 27 1|42 |7]|4]3]5]3 30 60 22.8 38.0
U-7 33 41311001612 25 73 12.2 16.7
U- 8 3 (43233 31317 28 49 31.2 63.7
U-9 43 1 216|611 26 82 16.1 19.6
U-10 47 |12 2|1 215 |8]|7 28 71 26.6 37.5
U-11 52 | 71222 221311 43 61 30.8 50.5
U-12 56 |11 3012|1016 27 72 25.0 34.7
U-13 61 1 1 8 (6 24 82 15.0 18.3
U-14 67 |2 |21 1[3|5|6|2|6 28 63 27.4 43.5
U-15 72 1172 1/1]3)]5{6/|8]13 40 74 22.3 30.1
U-16 78 1 201]2|6/10 22 81 21.5 26.5
U-17 83 211 416|715 37 77 25.0 32.5
U-18 87 itf1jz2lz2i3)l2ajsi1}7 26 62 69.8 48.1
U-19 92 1 2|5 |12 21 87 16.4 18.9
U-20 93 | 3|32 1(11]9]14{15]|15 73 70 24.1 34.4

Table 7. Distribution of spikelet fertility in F; lines derived from the representative

plants chosen from high and low fertility classes in F,

Crlossl Spikelet fertility 9 in F; lines
combination| F, Total Mean S.D. C.V.
Line 0- | 10- | 20- | 30- | 40- | 50- | 60- | 70- | 80- | 90-
B 1| 57 2|s5]al7]9]1 28 72 13.9 19.4
§ B-5 |6t |2]1]1]3|z2]3[4]3 19 47 22.4 47.9
>B16 [ 20 [3[4]5]s 21113 28 35 27.3 77.3
“B17 | 4 3] 4 2142 16 49 29.6 60.9
L C3 s f1]1]2]1 23674 27 68 25.2 37.3
S C6 | 67 |1 1 2l1ls5lo]7]2 28 70 23.2 33.5
ZC7 | 88 1[14]13] 28 88 14.4 16.4
P c2 | 21 1 1]af1]2]16]2 27 74 25.2 33.9

35
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100% 100%
. hd ° . )
* .
5 50% . f:, 50% *
e . P .
.
50% 100% 50%
Fs mean fertility (I-44 x A-133) F, mean fertility (A-133x1-44)
Fig.2 Relation between fertilities of F, and mean fertility of F; lines.
Table 8. Distribution of spikelet fertility in F, lines in the selection
experiments from F, to F,
Line F, Spikelet fertility @) in F, lines Total Mean SD. CV.
0-110- [ 20- | 30- | 40- { 50- | 60- | 70- | 80- | 90-

B-16- 1 11 1 1 1141 (3(1 12 66 22.7 34.4
B-16- 7 4 1 3 4 73 9.7 13.4
B-17- 1 24 111 1151214 14 56 19.0 34.1
B-17- 7 17 112165 14 75 8.3 11.1
B-17-12 14 1 214143 14 75 16.7 22.1
B-16-23 78 1213 ]|]7]1 14 78 21.1 26.9
B-17- 2 71 11716 14 88 6.4 7.3
B-17- 3 80 L 12|46 14 85 12.3 14.5
B-17- 6 73 21913 14 83 7.3 8.8
B-17- 8 78 111 6|6 14 85 13.2 15.5
B-17-13 80 2 18| 4 14 86 5.6 6.5
B- 121 88 11419 14 89 5.1 5.7
B- 1-24 85 112 |4,7 14 87 10.0 11.5
B- 5 8 70 51713 15 82 13.6 16.6
B- 510 68 1 6|14 2 14 73 13.5 18.5
B- 517 79 21616 14 38 6.4 7.3
B- 5 3 16 31416 |1 14 77 9.0 11.7
B-5 4 17 1 2111113 9 51 26.0 50.9
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Table 9. Distribution of spikelet fertility in F, lines in the selection

experiments from F, to F

4

Line m Spikelet fertility @9 in F, lines Total Mean SD. cv.
0-110-|20- | 30- | 40- | 50- { 60- | 70- | 8O- [ 90-
C-3 4 21 512122 ]2]|1 14 24 17.0 71.1
C- 320 9 21213|1 8 79 8.9 11.3
C- 322 17 1 1132 8 79 16.6 21.1
C-20- 8 13 1 1123 4 3 14 64 23.5 36.7
C- 311 89 13|10 14 90 7.1 7.9
C- 318 91 1111|1451 14 72 17.2 23.9
C- 321 92 1 112|515 14 81 14.8 18.2
C- 3-26 95 1 11814 14 84 13.2 15.6
C-20- 4 89 212110 14 90 .8 9.8
C-20-20 84 4 110 14 82 .1 5.0
C-20-22 88 6|8 14 91 7 5.2
C-20-23 92 111131217 14 83 13.3 16.0
C-20-24 95 14 14 97 2.3 2.4
C-6-3 86 1 1]13]|2 1151 14 63 24.5 38.6
C- 6-18 87 1 1 4|8 14 82 24.3 29.5
C- 619 91 1131451 14 67 10.9 16.3
C- 611 89 114)415 14 84 9.6 11.4
C- 710 93 4 |17 21 93 3.8 4.1
C- 728 92 1113 14 93 2.5 2.7
C-6-5 9 13]|1 1 111 214 13 57 37.4 65.1
RV, CRHETH, C-20—23 #K o> C-20 E
kDB L C-3 —11 7 5 R & R HLL L% &
100% 2o BN DTN B, W0%KMOIEREMLK
co omas’ 2OBEL 120, C-3 —18DATHY, i 67
T BT, 40%H bR E R EkE SBOHEL
2o LizhisT, HRGHOFHRLED, C-3—18
W%, B EROFHRIE L RE L RERLNL
:—‘E Y * 72,
ko 3. W (F) - &Rtk (F)
- . EREFI~DERE 2EL VEL NG,
. B-1-21, 24, B-5—8, 10, 17, C-6—
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Fig. 3 Relation between fertilities of F; plants
and mean fertility of F, lines.
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Table 10. Marker genes used in the experiment

Strain Marker genes (linkage group)

I- 44 cE(I) A(II) R4(Il)  Re(IV)
[- 45 A Rd(1Il)

1- 88 CEE(D) A Rd(ll)  Rec(IV)
A5 CEr(l) Al Rdll) Re(V)
A-13 0

A- 43 wa(l)

A-133

MNACEET RN E A, RERICET
LR MR D E D72, FHRREIRATOHAL
DML KELN D E K -T2, —F, BERES
=TT, TRCORKICHORME2 L b D
ERMEALHBEL, oS FEERERAIOH
RENVE Kk o72.7272, C-3 — 43N TH,
TFERREII AT L 1RITE L <, BREAEET
ZHENELN LR o T2,

B. ESE  RMENRIR

F @I Bl 5 KRR, BEY, Bifan
St T RENBFROBEICHW I e S
NHEBBEIRT L ZORBESEEY Table 101
mL7z,

1, TKRRE6®

1 -88 &1 —44i3#K (RcRd) THD, BA
FRA—13, A—43BLUA-133 138k (rerd)
Thotz, INLORHHA T F ORI B L U

Table 11. Segregation of pericarp color in F, populations
Cross Red Brown White
combination RcRd Rerd :gfg Goodness of fit
Obs.(Cal.) Obs.(Cal.) Obs.(Cal.) Total Ratio Ve pr

[- 44 x A- 43 58( 54.56) 15(18.19) 24(24.25) 97 9:3:4 0.778 0.7-0.5
A- 43 x 1- 44 93( 91.69) 28(30.56) 42(40.75) 163 9:3:4 0.272 0.9-0.8
I- 44 x A-133 62(56.81) 14(18.94) 25(25.25) 101 9:3:4 1.763 0.5-0.3
A-133 x [- 44 124(120.38) 36(40.13) 54(53.50) 214 9:3:4 0.538 0.8-0.7
I-45x A- 5 176(180.00) - 64(60.00) 240 31 0.356 0.7-0.5
A- 5 x [-45 220(210.75) - 61(70.25) 281 31 1.624 0.3-0.2
[- 88 x A- 13 49( 39.38) 10(13.13) 11(17.50) 70 9:3:4 5.511 0.1-0.05
A- 13 x I- 88 107(104.63) 31(34.88) 48(46.50) 186 9:34 0.533 0.8-0.7
[- 88 x A- 43 85 74.81) 15(24.94) 33(33.25) 133 9:3:4 5.349 0.1-0.05
A- 43 x 1-88 117( 95.63) 24(31.88) 29(42.50) 170 9:3:4 11.012  0.01-0.001
I-88 x A-133 161(148.50) 40(49.50) 63(66.00) 264 9:3:4 3.012 0.1-0.05
A-133 x 1- 88 147(136.69) 43(45.56) 53(60.75) 243 9:3:4 1.911 0.5-0.3
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Table 12. Association between spikelet fertility and pericarp color

Cross Spikelet fertility @9 in F. Mean Homogeneity
combination Genotype 0-19 20-39 4059 60-79 80-100 Total fertility 99 7 P
RcRd 15 13 8 8 14 58 45.6 ¥ = 4.569
Rerd 6 3 3 2 1 15 34.0 df.=8
I-44 x A- 43
rcRd 0.9-0.8
6 6 4 5 3 24 42.4
rerd
RcRd 25 6 12 28 22 93 52.9 ¥ =14.160
R 22 6 4 5 11 28 . df.=38
A x4 " 830
rcRd 0.1—0.05
5 6 7 11 13 42 59.6
rerd
RcRd 28 18 8 5 3 62 28.2 ¥ = 1.387
6 4 3 1 0 14 27.8 df.=8
I- 44 x A-133 R”A:Z
e 11 6 4 2 2 25 31.5 0.9
_________________ T
RcRd 42 30 26 20 6 124 35 2 = 4.333
Rerd 10 13 7 4 2 36 33 df.=8
A-133 x - 44
rcRd 0.9—0.8
16 12 10 11 5 54 39.7
revd
RcRd 78 37 38 20 3 1 29 v =278
C. 7 5
- 45x A 5 ° df.=
rcRd 25 20 12 6 1 64 29.1
0.7—0.5
2
¥ = 2.153
RcRd 102 53 42 21 2 220 27.4
A 5x 1-45 df.=4
rcRd 26 16 11 6 61 29.4
0.8—0.7
RcRd 25 9 9 1 49 26.5 2 =13.742
Rerd 2 5 0 0 10 34 d.f.=
I-88x A 13
rcRd 0.1—0.05
6 3 0 1 1 11 23.5
revd
ReRd 27 26 21 26 7 107 41.6 ¥ = 6.961
Rerd 8 7 10 5 1 31 38.5 df.=8
A-13x [-88
rcRd 0.7-0.5
13 5 13 13 4 48 45.4
revd
RcRd 24 17 26 11 7 85 40.1 ¥ =12.888
Rerd 3 6 1 4 1 15 40.4 df.=
I-88x A-43 "
rcRd 0.2—0.1
13 6 8 4 0 33 33.6
rerd
RcRd 12 16 14 27 48 117 63.9 ¥ =13.383
Rerd 2 1 8 3 10 24 64 df.=8
ABxI-88
rcRd 0.1—0.05
2 1 8 9 9 29 67.5
rerd
RcRd 71 38 25 21 161 29 ¥ = 6.046
Rerd 14 8 6 7 4 40 37.5 df.=
I- 88 x A-133
rcRd 0.7—0.5
23 16 14 8 2 63 32.7
reed
RcRd 26 21 38 46 16 147 49 ¥ =14.610
Rerd 1 11 13 10 8 43 62 df.=8
A-133x 1- 88
rcRd 0.1—-0.05
9 14 10 16 4 53 45.4
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Table 13. Segregation of glutinous endosperm in F, populations

Cross non-glutinous  heterozygous glutinous .
. Goodness of fit
combination WxWx Wxwx wxwx Total
Obs.(Cal.) Obs.(Cal.) Obs.(Cal.) Ratio 7 P
[-88 x A-43  42(36.25) 72(72.50) 31(36.25) 145 1:2:1 1.676 0.5-0.3
A-43 x 1-88  51(42.50) 86(85.00) 33(42.50) 170 1:2:1 3.835 0.1-0.05
Table 14. Association between spikelet fertility and glutinous endosperm
Spikelet fertility @9 in F,
Cross Genotype Mean Homogeneity
combination 0-19 2039 4059 60-79 80-100 Total  fertility @49  x° P
Wx W 15 10 12 3 2 42 33.5 ¥ =10.190
1-88 x A-43 Wrux 25 15 15 15 2 72 36.2 df.=8
__________ wAWX 11 4 9 3 4 31 37.8 0.3-0.2
o Cwmwx 3 5 1z 13 8 51 649 7 = 939
A-43 x 1-88 Wruwx 12 10 12 21 31 86 61.7 df.=38
wXWE 1 3 6 5 18 33 72.1 0.5-0.3
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Table 15. Segregation of apiculus color in F, populations
Cross Colored Non-colored Total Goodness of fit
o otal

combination Obs.(Cal.) Obs.{Cal.) Ratio e P
1- 44 x A- 43 63( 58.50) 41( 45.50) 104 9:7 0.791 0.5-0.3
A- 43 x I- 44 105( 92.81) 60( 72.19) 165 9:7 3.658 0.1-0.05
I- 44 x A-133 70( 68.06) 51( 52.94) 121 9:7 0.126 0.8-0.7
A-133 x 1- 44 137(172.50) 93(100.63) 230 9:7 1.027 0.5-0.3
I-8 x A- 5 65 74.25) 34*( 24.75) 99 3:1 4.609 0.05-0.02
A- 5 x I- 88 183(192.75) 74*( 64.25) 275 3:1 1.973 0.2-0.1
[- 88 x A- 13 61( 60.00) 19( 20.00) 80 31 0.067 0.8-0.7
A- 13 x I- 88 149(156.00) 59( 52.00) 208 31 1.256 0.3-0.2
I-88 x A- 43 92( 82.69) 55( 64.31) 147 9:7 2.397 0.2-0.1
A- 43 x 1- 88 86( 96.75) 86( 75.25) 172 97 2.730 0.1-0.05
I- 88 x A-133 147(157.50) 135(122.50) 280 9:7 2.268 0.2-0.1
A-133 x [- 88 136(142.31) 117(110.69) 253 9:7 0.640 0.8-0.7

+,Pink

Table 16. Association between spikelet fertility and apiculus color
Homogeneity

Spikelet fertility @9 in F,

Cross Apiculus Mean b P
combination color 0-19 2039 4059 6079 80-100 Total fertility df.=4
Colored 18 14 8 11 12 63 43.0 2=2.547
- 44 x A- 4 *
Non-colored 16 8 7 4 6 41 35.7 0.7—0.5
Col 2 _
A 43 x 1. 44 olored 21 7 13 34 30 105 58.1 x 8.904
Non-colored 13 11 10 10 16 60 51.5 0.1—0.05
Colored 34 18 9 7 2 70 26.7 ?=3.874
I- 44 x A133 ° x
Non-colored 27 12 8 1 3 51 24.8 0.5-0.3
e S PRI
A133 x 1- 44 Colored 43 35 27 24 6 135 35.8 x =4.044
Non-colored 43 18 15 12 7 95 31.3 0.5—0.3
2 p—
.88 xA 5 R?d 25 9 14 9 65 41.6 x°=2.099
Pink 10 3 8 7 34 48.2 0.8—0.7
T e T
A 5x .88 Red 4 17 23 58 81 183 71.2 X" =6.136
ink 5 4 23 37 74 72.7 0.2—0.1
Colored 35 10 6 2 61 23.7 ?=5.353
[-8 x A *
Non-colored 8 7 3 0 19 25.8 0.3—0.2
" Colored 45 29 32 31 2 1 49 398 1 ©7 256
A 13 x 1. 88 le} 9 32 1 1 9.8 x°=1.256
Non-colored 23 9 12 14 1 59 35.5 0.5—0.3
Colored . =7.
I- 88 x A. 43 olor 33 14 28 11 6 92 36.3 X =7.547
ANon-colored 20 15 8 10 2 55 33.6 0.2—0.1
T Colored 711723 2 8 8 61.7 ¢ 2_5.378
A43 x 1. 88 olor 7 11 17 23 2 86 1.7 ¥’ =5.378
Non-colored 9 7 13 16 41 86 67.8 0.3—0.2
Colored Py
I-88 x A133 olor 60 34 25 21 5 145 30.9 x =2.060
_N?H»C?l_ored 64 . 29 20 15 7 135 29.1 0.8—0.7
T Colored 28 20 32 43 13 136 47.6 Y4569
A133 x 1. 88 olor 3 20 32 43 13 136 47.6 x°=4.569
Non-colored 18 26 29 29 15 117 48.8 0.5—0.3
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Nature of Hybrid Sterility in Reciprocal Crosses between
Japonica and Indica Rice Varieties
—— Genetical Studies on Rice Plant, LXXVII[ —

Norihiko TAMARU*, Seng Kong YONG**, Toshiro KINOSHITA and Man-emon TAKAHASHI

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

Summary

The genetic mechanism of hybrid sterility was investigated by using F, and F. populations of the
diallel crossings between 4 Japonica strains and 4 Indica varieties. In addition, the breeding behaviour
of sterility was examined in several crossings up to F, generation. The results obtained are
summarized as follows ;

1. In the reciprocal crossings between Bhutmuri—36 (1—44) and Japonica testers and between
Assam III (I—88) and Japonica testers, there was a pronounced difference in both pollen and spikelet
fertilities between the reciprocal hybrids, showing a clear reduction of fertility when the Indica varieties
were used as the female parent.

2. In F, populations of the above crosses, continuous variations over wide range were obtained
regardless of the direction of cross and the cross combinations. However, a pronounced difference
existed in the shape of fertility histograms and mean fertilities between reciprocal hybrids from the
crosses involving I —44 and [ —88. In general, the types of Indica varieties strongly affected the
genetical variations both in F, and F, generations as compared to those of Japonica strains.

3. There were no outstanding relation between genic markers such as C (Chromogen), wx
(glutinous endosperm), A (Activator), Rd (Red pericarp) and Rc (Brown pericarp) and the spikelet
fertility in F, populations of the above crosses.

4. The relation of the spikelet fertility between F, plants and F; lines was examined in the
reciprocal crosses between 1—44 and A—133. As shown in Fig. 2, the range of variation in F; lines
shifted to a higher fertility than those in F,s both in reciprocal hybrids. The correlation figure between
F, and F, fertilities are slightly different between those of reciprocal hybrids, showing that the F, lines
possessing Indica cytoplasm fall in a wider range of variation in their mean fertilities.

5. Selection experiments were performed in the crosses, [—45XA—5 and A—5%x1—88 up to F,
generation. As shown in Fig. 3, the high fertility group selected in F, populations reached progressively
to the fixation of high fertility in F, although some lines repeated their segregation over a wide range,
while the low fertility group shifted to a higher fertility except for a line producing the highly sterile
plants alone, showing a fertility below 509%.

Thus, the genetic behaviour of hybrid sterility is complicated depending on the participation of
nuclear genic and cytoplasmic causes and their interaction.
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