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Table 1. Frequency distribution of spikelet fertility of F;, F; and F3 from the crosses
between Japonica CMS lines and Indica restorer lines

) » Number of offsprings plants with fertility rate of |Average
Cross Gene~, | v ! | [ [ | ‘ —— | fertility
. ration | ! ! P rate
0_10|11—20|21_30 31——40141—50|51—60>61—7Ol71——80181—90'91—100 Total (%)
| !
TNG6T(WA)A | F, 0 2 3 4 1 0 0 0 0 0l 10 28.09
/TNGSY91
’ F, 66, 20 9 8 7 8 3 6 1 0 128 19.98
i Fs 71 30 17 24 28 41 217 18 12 3. 211 38.11
TNG6T(WA)A | F, 0 0 3 1 5 1 0 0 0 0 10 39.74
/TNGSY169 |- 1
F, 68 49 33 34 33 52 43 35 22 20 371 4Q.25
F3 165 82 65 99, 111} 191} 262 213 126 41| 1,355 51,75
TNG6T(WA)A | F; 0 0 7 2 1 0 0 0 0 0 10 2942
/TNGSY118
F, 76 28 30 29 29 38 52 44 21 6| . 353 . 4280
_ F3 148 86 82 111 152 172 176] 199] 154 57| 1,337 51.47
TNG67 (R) A Fy 0 0 0 1 0 4 4 1 0 0 10 5773
/TNGSY169 :
F, 66 63 66 64 73] 108 99 87 53 200 699 4784
F3 80 74 76 97y 117} 237] 293 341] 325 17%1 1,814 62.59
TNG67 (R) A F, 0 0 0 2 5 2 1 0 0 0 10 4719
/TNGSY115
F, 109 91 14 70, 55 64 62 54 23 10p 612 3718
F3 143 84| 111 133 206 196| 271} 294 214 68| 1,720 54.49
TNG67 (R) A F; 0 0 3 1 4 2 0 0 0 0 10 41.27
/TNGSY1176 o
. . ‘ F, 124 53 43 56 67 64 48 21 9 3 494 34.54
F3 135 121] 123 120 171 216] 269/ 190 47 2| 1,394 46.71
Total Fy - 0 2 16 11 16 9 5 1 0 0 60, 4057
F, 509 304/ 255 21| 264 334] 307} 253 129 41| 2,657 39.98
F3 1421 471 474) 584 185 1,053| 1,298/ 1,255| 878 345 7,891| 5727
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Table 2. Frequency distribution of spikelet fertility of mean from F3 lines and parent (F3)
from the crosses between Japonica CMS lines and Indica restorer lines

Number of parents and F; lines with fertility rate of Average

fertility

0— 111—=121—| 31— | 41— | 81— | 61— | 71— | 81— |9l —| .. . | rate
10| 20| 30| 40f 50| 60| 70| 80| 90| 100|"° (%)

Cross Generation

TNG6T(WA)A [Parent (Fy) 0 0 0 0 1 8 3 6 1 0 19 | 63.89
/TNGSY91
Line (F3) 0 5 1 3 6 2 1 1 0 0 19 | 3811

TNG6T(WA)A [Parent (Fj) 0 0 0 0 1 18 25| 24| 21 2 91 | 7088
/TNGSY169
Line (F3) 0 0 6| 19 12| 24| 22 8 0 0 91 | 5178

TNG67(WA)A |Parent (F3) 0 0 0 0 0 71 23| 35 19 6 90 | 74.13
/TNGSY178
Line (F3) 1 1 6 141 21 18 14 11 4 0 90 | 51.47

TNG67 (R) A [Parent (F2) 0 0 0 1 0| 14 13| 33| 48| 12| 121 | 17735
/TNGSY169
Line (F3) 0 0 3 6 16| 20| 35| 29| 11 1| 121 | 6259

TNG67 (R) A [Parent (F;)| 0| 0| of o 2| 27| 26| 32| 20| 8| 115| 7048
JTNGSY175 ,
: Line (F)| o 5| 4| 9| 22| 27| 31| 15| 2| o] 115| 5449

TNG67 (R) A [Parent (F3) 0 3 1 1 S| 28| 26 19 8 2 93| 63.15
/TNGSY176
. . Line (F3) 0 1 11 18 28| 16| 15 4 0 0 93 | 46.71

Total Parent (F3) 0 3 1 2 9| 102 | 116 | 149 | 117 | 30| 529 | 6736
Line (F3) 1 121 31 69 | 105 [ 107 | 118 | 68| 17 1| 529 | 5727
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) HTISIEE > (1 Fy 09710 R REEHET0% 0 Bk LA RHE » BRTRI F, BEHEOTHR
BRAEINIR » RIRMSTEE %K (F2)  FR R ARE » <M NS as
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Table 3. Fregency distribution of spikelet and pollen fertility of Fz from the
crosses between Japonica CMS lines and Indica restorer lines

Number of F, plants with fertility rate of
Cross [ ‘ | | [ | ]
0—10 {11—20 21—30[31——40 41-——50~51—60161—70171—80’81—%'91—100 Total
TNG6T(WA)A Seed 38 9 3 3 1 2 1 0 1 0 58
/TNGSY91

Pollen 43 2 1 4 3 2 1 1 1 0 58

TNG6T(WA)A Seed 2 3 0 3 1 2 3 0 0 0 14
/TNGSY169

Pollen 1 1 2 1 1 2 2 1 3 0 14

TNG6T(WA)A Seed 33 14 11 13 9 10 24 13 5 31 135
/TNGSY118

Pollen 50 18 22 12 6 17 8 6 5 1 135

TNG67 (R) A Seed 4 2 6 4 5 13 i 8 4 1 54
/TNGSY169

Pollen 1 1 0 0 3 0 2 6 9 32 54

TNG67 (R) A Seed 18 5 8 5 1 4 2 3 0 0 46
/TNGSY175

Pollen 4 2 4 3 5 2 3 4 6 13 46

TNG67 (R) A Seed 18 11 6 8 10 5 2 3 0 1 64
/TNGSY116

Pollen i 0 5 3 7 1 1 5 18 17 64

Total Seed 113 44 34 36 27 36 39 21 10 5| 371

Pollen 106 24 34 23 25 14 17 23 42 63 | 371
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(F)BCF & Fs T » WBAZRESREL F ST HGFAR » S RILE6AS » R
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Table 4. Frequency distribution of spikelet fertility of F3 and (F,)BC,F; from the
crosses between Japonica CMS lines and Indica restorer lines

No. of F3 and (F3)BCF; plants with fertility rate of

Cross Generation | [ | | i | ]
0—10]1 1—20121—30j31—40,'41—50|51——60|61—70‘\71—80 81—90,91-100| Total
|
TNG67(WA)A | F3 10 10 i 7 16 15 24 30 26 17 162
/TNGSY169

(FOBCF, | 65| 21| 13| 9| 8| 14| 18] 17| 5| 2| 17

TNG6T(WA)A | F; 21 21| 31| 34| 52| 92| 125| 143| 184| 66| 769
JTNGSY178 '
(F)) BC,F, | 275| 186 761 30| 17 4 5 1 3 3| 600

TNG67 (R) A | F; 44| 54| 51| 47| 66| 81| 94| 108| 102| 47| 694
JTNGSY169

(F))BCF, | 231} 106| 66| 20| 25| 15| 13| 19| 9| 6| 519
TNG67 (R) A | F; 12 4| 9 11| 20| 1| 24 237 7| 6| 132
JTNGSY175: ‘
(F,) BCF, | 72| 28 10 6| 5 1 1 1 0| o] 124
TNG67 (R) A | F; 36| 31| 28| 20| 41| 45| e5| 49| 13 1] 338
JTNGSY176

(F) BCF, | 76| 91| 60| 37| 21] 11 9| 4| 4| ol a3

Total Fs 123 | 120| 126 128 | 195 | 249 | 332 | 353 | 332| 137 | 2095
(F;) BC/F, | T19| 435 225 | 111| 76| 45| 46| 42| 21| 11| 1,731

o REITSEFETHE > BATERZ (FOBCF Mk » RHEMEBHELTESE » BEBEEEERE > @R
ERHEL > ZEEHEFREROTEL » MFRE 2~ 3WTREE » FHAK » BER—KEZ
(F)BGF: K (F)BC/F, 7T » itF kA TREEREL F, BT HIEEARLE24EE » K76
FE-HFHEEREREZRESR » HERIINES » BELZZ (F)BCF WRERER20%8
BRET3.67% » NH 1.9% MEKRERBB 0% » it (F)BCF, ERMEMBEE » M (Fo)
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~ Table 5. Frequency distribution of spikelet fertility of (F2)BCiF; and (F2)BC,F; from
the crosses between Japonica CMS lines and Indica restorer lines

Number of plants with fertility rate of

Cross Generation | [ [ | | | |
0—10{11—2021—3031—4041—5051—6061—70 71—80'81—90191—100 Total

\ | l | | |
TNG6T(WA)A | (F) BC, Fy 4 7] 4 6 9 | 11 7 30| 24| o | 102
/TNGSY169

(F2) BC ,F, 54 18 13 9 7 2 1 1 0 0 105

TNG6T(WA)A | (F;) BC,F, | 33 15| 19 25 22 19 25 32 39| 15 244
/TNGSY178 ‘
(F3) BC: Fy 124 1| 14 6 4 1 0 1 1 0 222

TNG67 (R) A | (F2) BCi F, 62 32| 20 28 23 11 16 17 17} 13 239

JTNGSY169
(F;) BC,Fy | 143| 47| 17 | 14 | 4 | 9 | 4 4| 4| 2| 28
TNG67 (R) A | (Fy) BC;F; | 3 1] 3 2 5 6 8 8 ol o | 3
JTNGSY175
(Fp) BC; F, | 24 1| 3 3] 21 o 1 1 ol o] 35

TNG6T (R) A | (F)) BC;F, | 36| 17| 7 | 14 | 12 | 12 | 16 | 24| 20| 0 | 158
JTNGSY176 - ‘

(Fq) BC, Fy 81 19 22 25 21 5 6 1 0 0 180
Total (F2) BCi F2 138 72| 53 75 71 59 12 111 | 100 | 28 719
(F) BC; Fy 426 | 156 | 69 57 38 17 12 8. 8 2 790

(A4 R S e E AR AR E GR) MEFEROERRGRE GR) B » KERKRHA
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Breeding for Cytoplasmic Male Sterility Restorer
Lines in Japonica Rice'

T. H. Tseng?

Summary

Japonica pytoplaérgic male sterile (CMS) lines, ’Tain‘unvg v67(WWA)\A""'vand Tainuhg
67(R)A were used as maternal parents for crossing with Indica restorer lines Tainung
Sen Yu 91, 169, 175, 176 and 178 to investigate the performances of restorer genes in
the selfing and backcrossing offsprings. The purpose of this exp'erirhent was to develop
Japonica CMS restorer lines for breeding Japonica hybrid rice varieties. Experimental
results indicatedethat fertility rates of hybrid F; from crosses between Japonica CMS
and Indica restorer lines were lower than 50%. Six F, populations showed a tendency
of lower fertility rate. However, 6-23% of plants from the F, populations still possessed
fertifity rate higher than 70%. Selection from such plants produced 12—46% of individ-
uals in F; generations showing fertility rate above 70%. The results indicated that the
selection in improving the fertility rate of Japonica CMS restorer lines was efficient to
at least some extent. Selected high fertility plants from F, populations backcrossed to
Tainung 67 showed a gradual decrease in feritilty rate when the backcrossing number
increased. Selection of individuals from (F,)BC,F, with high fertility rate were able
to produce 19—53% of plants possessing fertility rate over 70%. In other words, selec-
toin efficiency from backcross progenies was higher than that from the F, populations.
Higher potency of restorer gene in Tainung Sen Yu 169 as the parent resulted in higher
percentage of offsprings carrying high fertility rate, especially in the cross of Tainung
67(R)A X Tainung Sen Yu 169. Experimental results also showed a positive correlation
between percentage of functional pollen and fertility rate. Selections from(F.;)BC; F,
and(F,)BC,F, populations are currently subjected to further tests by pedigree method
in this laboratory.
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