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Breeding of rice near isogenic lines of TGMS and CMS
and their comparison of combining ability
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Abstract: By using thermo-sensitive genic male sterile (TGMS) lines Pei’ai 64S and 63118 as recurrent parent to cross a maintai-
ner-line Xinxiehuang B, two near-isogenic cytoplasmic male sterile (CMS) lines Pei’ai 64A and 6311A were developed by back-
crossing and test-crossing to kick out of Rf (restoring fertility) -genes and TGMS-genes in this study. And then, incomplete dial-
lel crosses of 4 near-isogenic lines X 6 restorer lines were conducted to study the difference of the combining ability between TGMS-
lines and near-isogenic CMS-lines. The results were as follows. In 7 agronomic characters ( plant height, days to heading, length
of flag-leaf, length of panicle, length of enclosed panicle, spickelets per panicle and sterility) , TGMS-lines were similar to their
near-isogenic CMS-lines but were distinct from their near-isogenic CMS-lines in three characters of pollen, stigma length and out-
crossing rate. In yield and the other agronomic characters, the combining ability of Pei’ai 64S and its'near-isogenic CMS-line Pei’
ai 64A was remarkably different from that of 6311S and its’ near-isogenic CMS-line 6311A but the combining ability of the two
TGMS-lines was similar to that of their near isogenic CMS-lines, suggesting that TGMS-lines and their near-isogenic CMS-lines in
the same genetic background had the same combining ability.
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2.2 REEFEZRIEE 64S FNEHE 64A ., 63118 F16311A B ERI

TEATW, XMELSRER AL LRY R0, Y OREE 64A 5 0.3% , HAb¥ho, ¥
% 64S FIIEE 64A FACEE B0 H 16. 4% F1 28.5% , ZFBE (P <0.05); 6311S fl6311A T34
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2.3 4R 64S FOEZ4E 64A. 6311S FN T 1 1EHE 64S FNEEIE 64A, 6311S 1 6311A MEER MK LR

6311A HIRZ IR EL 3] Table 1 Comparison of main characters of Pei’ai 64S and Pei’ai 64A ,

WA 1T, AT 645 i 63118 and 63114

Bk 64A . 63118 A1 6311A (kL KIEH HER REGAS B0 e 6
L = 3 i /)IJ []-I-«[;/( Character Pei’ai 64S Pei’ai 64A

ZROL, MR HER-RRDI & » Bk®i/cm Plant height 76.9 782 79.2  78.8

*%ﬁ N @j%ﬁ N f?*ﬁ@lﬂléﬁiﬁ%ﬁgﬁ FEFP—HmFE 71/ d Days to heading 86. 6 85.5 80.4 80.0

%%ZIK*H{M iﬁﬁ'ﬂé’éﬁ%?}*’\@ﬁ%ﬂfé mﬁ SR /em Length of flag leaf 26.5 27.8 25.1 27.3
> ’ 25 o FE3L K B /mm Stigma length 1.92 2.4 1.5° 2 ob

> N el S ST,

HZm, PIRITSHEN R4 645 MG A B Panicles 11.6 12.5 8.6 8.0

64A . 6311S A1 6311A MR ZEIRIEAR [ Bk /cm Panicle length 18.5 17.8 167 16.1

%_ik £9] R A K /cm Length of enclosed panicle 6.2 6.8 6.8 7.8

. = = TERLEL Spickelets 169. 3 155.7 142.4  155.2
2.4 EFERRIEE 645 T‘D B 64A, ZESIH /% Seed selting rate 0.0 0.0 0.0 0.0
6311S 71 6311A HIER & HEbE THT /g 1 000-grain weight 20. 8 2.4 274 213

MELFENZNENIATRE 6 1
I FFTHC 6 A~ F, 416 145 MR F 391
WA 2, FrZE AR BREEEON, i
A= A58 B AR ZHIR AN 2 (A EA R 5 B A e B s e B 25 (3R3), RIS HGRIAFEE
LR 225 . LMl LR I, WE R B b SRR | 45 SRR TR
SFPER— RS T 07 258 I KR, UEIASER BT JH A 6 MR R B —E R TE, AT &R
BRAT RREEO N AL 7 IR — R & 1 7 2 K, RV 4 DAT RZBIFERIRN 2R, It
Sb, BRFER-AAEI . B TRIESN, HoR 5 MERACHARIRICS 17 2 A RE, WHHEH
FEERIC & 1R A BRI

AR B REFRORIT G RE D R AE 0. 05 KF 25 R,
Note: The different superscript letters indicate significant difference of near-iso-

genic line at 0. 05 level.
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Table 2 Yield and main agronomic characters of F, between 4 sterile lines and 6 restorer lines

i K% 64S/R, K% 64A/R

PR Character Pei’ai 64S/R, Pei’ai 64A/R, 6311S/R, 6311A/R
HiRkre iR/ g Yield per plant 30.41 £3.91 30.93 £3.90 35.03 £2.70 35.76 £2. 86
FAFEEL Panicles 9.30 +0.91 9.60 +0. 67 9.10 +0. 59 9.40 +0. 76
TR AL Spickelets 190. 10 +15.79 187.70 +16. 84 180. 60 +14. 17 182. 00 = 14. 39
4550 /% Seed setting rate 70. 80 £2.24 71.90 = 1. 99 75.90 +2. 44 75.20 +3.21
THhi /g 1 000-grain weight 25.90 £1.52 26.30 =1.23 29.40 =1.00 29.50 =0. 98
¥k /cm Plant height 111.00 +4. 85 110.20 +5. 01 124.30 +7.27 115.40 +7.91
A 1/d Days to heading 96.30 +4. 68 96.00 +4.71 94.30 £6.53 94.30 +5. 87
Fi/cm Panicle length 25.80 £ 1.45 26.20 +0. 83 26.50 £1.53 27.00 = 1. 44

. R WIKE ZEK 527, WK 86, MK 63, R752, %866 1 R7693, R, are Shuhui 527, Minghui 86, Minghui 63, R752, Zi 66
and R7693.
R3I U4NF AENFESTREEHNAESTRANHAE
Table 3 MS value of combining ability and 24 F, genotypes

/}E%‘ﬂé% Van'ance source Rzﬂl‘ﬂ Fl %wﬁgl‘ﬂ Z:T%:/%ﬁﬂ ‘Wﬁgl‘m ;Fﬁ/% XVR/E% ‘Lé:é%
Replication F, genotype Sterile line Restorer Sterile line x Restorer Error
DF 1 23 3 5 15 23
Rk Yield per plant 0.619 31.822% % 111.233** 54.491 " * 8.384 4. 604
A 5HEEL Panicles 0. 653 1.018 5.033 0.251 0. 470 0.532
HURIEL Spickelets 163.578 498.058 **  2032.275** 273. 040 266. 220 140. 071
45507R Seed setting rate 14. 051 20. 645 * 52.498* * 44.540 " * 6. 309 9.081
TR 1 000-grain weight 2. 159 8.357** 7.575** 26.907 * * 2.330* " 0.776
Fk# Plant height 0. 141 82.074 % * 438.449 * 49.484" " 21. 663 5.532
A Days to heading 0.186 54.564 %% 376.701 % * 8.479* * 5.499* * 0.753
K Panicle length 0. 002 3.531*+* 13. 660 * * 1. 650 2.133* 0.919

Note: 1) Fyos (23, 23) =2.02, Foqo (23, 23) =2.72; Fo4 (3, 23) =3.03, Fyo (3, 23) =4.76 ; Fyo (5, 23) =
2.64, Foy (5, 23) =3.94; Fyos (15, 23) =2.13, F,,, (15, 23) =2.93
2)*P<0.05,""P<0.01
PE— ARG 64S FIREHE 64A J2 6311S Al 6311A LG I T/ RELLEL (R 4), HEREW]: BRAR
MAGN, Sgfomi, B, BRI, S50 TRIE ., MR S-S AR R 22 TR IX R I
I R Z a3 22 5, HE— DIk T BT G5 R ] — MR A AP 3 25 5%, A% 64S
HIEE64A | 6311S 5 6311A FTRCAL A AR ZEFHERBA 225, U] TGMS 1 CMS iE A8k N R HAT
(EICEREEA
R4 ANMESERRFENTIERZERRENNRE—BHERESNHFE
Table 4 MS value of independent comparison of single degree for combining ability of yield and main agronomic

characters of 4 near-isogenic lines

AR SRR 6311S +6311A LI 64S + HiE 64A  6311S L 6311A  H5%% 64S HLIGIE 64A "%
Variance source 6311S +6311A vs Pei’ai 64S + Pei’ai 64A  6311S vs 6311A  Pei’ai 64S vs Pei’'ai 64A  Error
DF 1 1 1 23
k7 Yield per plant 267.673"* 3.172 1.611 4. 604
HAEEL Panicles 0.403 0.427 0.427 0.532
TR AT Spickelets 690.918 * 11. 468 34. 560 140. 071
LES% Seed setting rate 211.302 % * 2.912 8. 485 9.081
FHiE 1 000-grain weight 133.667 * * 0.132 0. 735 0.776
KR Plant height 239.413* ¢ 4.167 3. 840 5.532
ER - EE T3] Days to heading 42.188 * * 0.042 0. 167 0.753
I Panicle length 6.149 " * 1.021 1. 080 0.919

Note: Foos (1, 23) =4.28, Fyo (1, 23) =7.88
3 iTig
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7.22% M1 6.35% ; 308 N =FRU1E, A 128 A5 XA He e 7= 2 B P iR B v 9 A 44 527
204k 527 FIEL A 3003 PR30 9. 12 t - hm ™, 8.91 t - hm >F18.88 t - hm >, X REILAL 63 447~
8.88% . 6.06% M15.97% ., WiRMEPUBIME: Ll ot , HfE mAGE R 78.3 77 hm?, UK T =
AU AU 63, T 4 838, KM 725 (RAEW EE MMM HHE AN RS hup, //
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