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ABSTRACT

The improvement of cytoplasmic male sterile (CMS) lines of rice by backcrossing and
combining ability test was conducted at Pathumthani Rice Research Center during 2010-2012. The
objective of this research was to develop the CMS breeding lines for using as a female parent for
three-lines hybrid rice production system in the environment of Thailand. Fifteen crosses were
produced from hybrid seeds backcross BCIA/ (A-line) and F, hybrid seeds (B-line) and
followed by five generations of backcrossing. The result showed that 3 crosses (A-line):
IR79156A//IR79156B/CNT1, IR80156A//IR80156B/IR46R and IR80156A//IR80156B/SPR1 were
revealed for completely male sterile. The hybridization between 3 new A-lines and 5 restorer lines
(R-line) produced F, hybrid seeds. The F, hybrids were put in yield trial and found that
PTTO8001A/RD31 gave higher yield than RD31 and RDHI1 approximately 35 and 41 percent,
respectively.

For the heterosis calculation, five F, hybrids (PTT08003A/CK81, PTT08002A/CKS81,
PTT08002A/SPR1, PTT08001A/SPR1 and PTT08001A/RD31) showed higher in mid-parent heterosis,
four F, hybrids (PTT08003A/CK81, PTT08001A/RD31, PTT08003A/SPR1 and PTT08002A/SPR1) got
greater in heterobeltiosis and PTT08001A/RD31 were over the standard lines (RDHI1, PTT1 and PSL2)
and a commercial Chinese rice hybrid line (HSLY-26).

For combining ability test, the improved CMS line (PTT08001A) and restorer
line (RD31) had high general combining ability. As well as 3 crosses (PTT08001A/RD3I1,
PTT08002A/SPR1 and PTT08002A/CK168) were high specific combining ability.

Keywords: hybrid rice, backcross, A-line, B-line, R-line, combining ability
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1 PTT08001A/RD31 12.04 43
2 PTTO08001A/SPR1 65.40 52
3 PTTO08001A/CKS81 96.66 57
4 PTTO08001A/CK120 70.14 56
5 PTTO08001A/CK168 17.43 35
6 PTT08002A/RD31 21.82 43
7 PTTO08002A/SPR1 62.08 71
8 PTTO08002A/CKS81 92.33 47
9 PTTO08002A/CK120 35.84 55
10  PTTO08002A/CK168 48.80 37
11  PTTO08003A/RD31 15.40 43
12 PTTO8003A/SPR1 75.18 47
13 PTTO8003A/CKS8l1 92.24 58
14 PTTO8003A/CK120 61.27 54

15 PTTO8003A/CK168 40.78 38
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AURAYTWWNUTWOUY  TYNUTWOHIDUNNANGA
RDHI1 PTT1 PSL2 HSO1 HSO17  HSLY26 HS98 HS99-5

1 PTT08001A/RD31 1.78 -5.35 7.83 0.76 16.74 6.86 0.67 -11.23 4.75 12.90
2 PTTO08001A/SPR1 1.87 -6.83 10.88 3.61 20.04 9.69 3.33 -8.89 7.52 15.88
3 PTT08001A/CKS81 9.27 0.87 16.98 9.31 26.65 15.94 9.22 -3.69 13.65 22.49
4 PTTO08001A/CK120 7.44 4.95 7.83 0.76 16.74 7.16 0.95 -10.98 5.04 13.22
5 PTTO08001A/CK168 5.76 -3.44 13.70 6.46 23.34 13.02 6.46 -6.12 10.78 19.40
6 PTTO08002A/RD31 1.66 -4.46 8.85 1.71 17.84 7.97 1.71 -10.31 5.84 14.07
7 PTTO08002A/SPR1 2.13 -5.98 11.90 4.56 21.14 11.20 4.75 -7.63 9.00 17.48
8 PTT08002A/CK81 9.26 1.75 18.00 10.26 27.75 17.26 10.46 -2.60 14.94 23.88
9 PTT08002A/CK120 5.77 4.95 7.83 0.76 16.74 7.27 1.05 -10.90 5.14 13.33
10 PTTO08002A/CK168 5.32 -2.58 14.95 7.41 24.44 13.82 7.22 -5.45 11.57 20.26
11 PTTO08003A/RD31 1.53 -2.67 10.88 3.61 20.04 10.19 3.80 -8.47 8.01 16.42
12 PTTO08003A/SPR1 -0.82 -6.83 10.88 3.61 20.04 10.29 3.90 -8.38 8.11 16.52
13 PTTO08003A/CK81 6.58 1.75 18.00 10.26 27.75 16.85 10.08 -2.93 14.54 23.45
14 PTTO08003A/CK120 5.62 6.93 9.86 2.66 18.98 9.08 2.76 -9.39 6.92 15.25
15 PTTO08003A/CK168 2.93 -2.58 14.95 7.41 24.44 13.62 7.03 -5.62 11.37 20.04
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RDHI PTTI PSL2 HSOl HSO17 HSLY26 HS98 HS99-5
1 PTT08001A/RD31 8.33 8.33 30.00 18.18 44.44 59.52  59.52 30.10 30.10 39.58
2 PTTO08001A/SPR1 -8.33 -8.33 10.00 0.00 22.22 34.52 34.52 9.71 9.71 17.71
3 PTTO0S001A/CKS81 -5.26 -25.00 -10.00 -18.18 0.00 1190  11.90 -8.74 -8.74 -2.08
4 PTTO08001A/CK120 10.00 -8.33 10.00 0.00 22.22 28.57 28.57 4.85 4.85 12.50
S PTT08001A/CK168 5.26 -16.66 0.00 -9.09 11.11 16.67  16.67 -4.85 -4.85 2.08
6 PTTO08002A/RD31 -12.00 -15.38 10.00 0.00 22.22 35.71 35.71 10.68 10.68 18.75
7 PTT08002A/SPRI -20.00 -23.07 0.00 -9.09 11.11 2143 2143 -0.97 -0.97 6.25
8  PTT08002A/CKS81 -10.00 -30.76 -10.00 -18.18 0.00 9.52 9.52 -10.68 -10.68 -4.17
9 PTTO08002A/CK120 -4.76 -23.07 0.00 -9.09 11.11 22.62 22.62 0.00 0.00 7.29
10  PTTO08002A/CK168 0.00 23.07 0.00 -9.09 11.11 17.86  17.86 -3.88 -3.88 3.13
11 PTTO08003A/RD31 -15.38 -21.42 10.00 0.00 22.22 25.00 25.00 1.94 1.94 9.38
12 PTTO08003A/SPRI -15.38 21.42 10.00 0.00 2222 3095  30.95 6.80 6.80 14.58
13 PTTO08003A/CKS81 -14.28 -35.71 -10.00 -18.18 0.00 7.14 7.14 -12.62 -12.62 -6.25
14 PTTO08003A/CK120 9.09 -14.28 20.00 9.09 33.33 39.29 39.29 13.59 13.59 21.88
15  PTTO08003A/CK168 -4.76 21.42 0.00 -9.09 11.11 2143 2143 -0.97 -0.97 6.25
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RDHI1 PTTI PSL2 HSOl HSO17 HSLY26  HS98  HS99-5
1 PTTO08001A/RD31 5.40 3.57 3.57 3.57 3.57 8.15 6.96 1451 22.69 1451
2 PTTO08001A/SPR1 9.09 7.14 7.14 7.14 7.14 10.00 8.79 16.47 24.79 16.47
3 PTT08001A/CKS81 7.40 3.57 35 B 3.57 5.93 4.76 12.16 20.17 12.16
4 PTTO08001A/CK120 8.00 -3.57 -3.57 -3.57 -3.57 0.37 -0.73 6.27 13.87 6.27
5 PTTO08001A/CK168 32.07 25.00 25.00 25.00 25.00 30.37 28.94 38.04 47.90 38.04
6 PTTO08002A/RD31 5.40 3.57 3.57 3.57 3.57 7.78 -74.51 14.12 22.27 14.12
7 PTTO08002A/SPR1 5.40 3.57 3.57 3.57 3.57 7.78 -67.80 14.12 22.27 14.12
8 PTTO08002A/CKS81 3.70 0.00 0.00 0.00 0.00 3.70 -82.56 9.80 17.65 9.80
9 PTTO08002A/CK120 8.00 -3.57 -3.57 -3.57 -3.57 -0.37 -102.68 5.49 13.03 5.49
10 PTT08002A/CK168 5.66 0.00 0.00 0.00 0.00 5.19 6.00 11.37 19.33 11.37
11 PTTO08003A/RD31 3.57 3.57 3.57 3.57 3.57 8.89 7.69 15.29 23.53 15.29
12 PTT08003A/SPR1 7.14 7.14 7.14 7.14 7.14 9.63 8.42 16.08 24.37 16.08
13 PTTO08003A/CK81 1.81 0.00 0.00 0.00 0.00 4.07 2.93 10.20 18.07 10.20
14 PTTO08003A/CK120 5.88 -3.57 -3.57 -3.57 -3.57 -1.48 -2.56 4.31 11.76 4.31
15 PTTO08003A/CK168 3.70 0.00 0.00 0.00 0.00 4.81 3.66 10.98 18.91 10.98
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RDHI PTTI PSL2 HSOl HSO17 HSLY26  HS98  HS99-5
1 PTT08001A/RD31 28.57 25.73 9.61 40.16 26.66 5405  -15.34 4.90 -1.72 35.71
2 PTTO08001A/SPR1 16.54 13.28 3.84 32.78 20.00 54.74 -19.80 -0.61 -6.89 28.57
3 PTT08001A/CKS1 -9.00 -32.86 23.07 57.37 42.22 7297  -4.95 17.79 10.34 52.38
4 PTT08001A/CK120 493 -9.57 8.97 39.34 25.92 53.15 -15.84 4.29 -2.29 34.92
5 PTTOS001A/CK168 0.62 -12.90 3.84 32.78 20.00 4594  -1980  -0.61 -6.89 28.57
6 PTTO08002A/RD31 -7.58 -12.92 -17.94 491 -5.18 15.31 -36.63 -21.47 -26.43 1.56
7 PTTOS002A/SPRI -4.13 -5.44 -10.89 13.93 2.96 2522 <3118 -14.72 -20.11 10.31
8  PTTO8002A/CKS81 -15.93 -36.36 16.66 49.18 34.81 63.96  -9.90 11.65 4.59 44.44
9 PTTO08002A/CK120 8.05 -3.72 16.02 48.36 34.07 63.06 -10.39 11.04 4.02 43.65
10 PTT08002A/CK168 8.90 -2.68 16.02 48.36 34.07 63.06 -1039  11.04 4.02 43.65
11 PTTO08003A/RD31 -6.66 -10.00 -19.23 3.27 -6.66 13.51 -37.62 -22.69 -27.58 0.00
12 PTT08003A/SPRI -1.06 -2.09 -10.25 14.75 3.70 2612 -30.69  -14.11 -19.54 11.11
13 PTTO08003A/CK81 -7.51 -31.11 26.28 61.47 45.92 77.47 -2.47 20.85 13.21 56.34
14 PTTO08003A/CK120 5.48 -7.97 10.89 41.80 28.14 55.85 -14.35 6.13 -0.57 37.30
15 PTTO08003A/CK168 1.84 -10.75 6.41 36.06 22.96 49.54  -17.82 1.84 -4.59 31.74
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RDH1 PTT1 PSL2 HSO1  HSO17 HSLY26 HS98 HS99-5
I PTTO08001A/RD31 0.59 -3.40 3.65 2.40 0.00 119 -4.49 -5.55 -7.60 -2.29
2 PTTO08001A/SPRI 0.00 -3.44 2.43 1.20 -1.17 000  -5.61 -6.66 -8.69 -3.44
3 PTT08001A/CKS81 5.52 4.87 4.87 3.61 1.17 2.38 -3.37 -4.44 -6.52 -1.14
4 PTTO08001A/CK120 9.31 8.64 7.31 6.02 3.52 4.76 -1.12 -2.22 -4.34 1.14
5 PTT08001A/CK168 12.34 12.34 10.97 9.63 7.05 8.33 2.24 111 -1.08 459
6 PTT08002A/RD31 -3.48 -5.68 1.21 0.00 -2.35 -1.19 -6.74 -1.77 -9.78 -4.59
7 PTTO08002A/SPRI -0.58 -2.29 3.65 2.40 0.00 119 -4.49 -5.55 -7.60 -2.29
8 PTTO08002A/CKS81 1.20 0.00 243 1.20 -1.17 0.00 -5.61 -6.66 -8.69 -3.44
9 PTT08002A/CK120 8.53 5.95 8.53 7.22 4.70 5.95 0.00 -1L11 -3.26 229
10 PTT08002A/CK168 9.09 7.74 9.75 8.43 5.88 7.14 1.12 0.00 -8.69 3.44
11 PTT08003A/RD31 -2.92 -5.68 1.21 0.00 -2.35 -1.19 -6.74 =71.77 -9.78 -4.59
12 PTTO8003A/SPRI 1.17 -1.14 4.80 3.61 1.17 238  -5.61 -4.44 -6.52 -1.14
13 PTTO08003A/CKS81 6.66 6.02 7.31 6.02 3%z, 4.76 -1.12 -2.22 -4.34 1.14
14 PTT08003A/CK120 10.42 8.43 9.75 8.43 5.88 7.14 1.12 0.00 -8.69 3.44
15 PTTO08003A/CK168 8.53 2L 8.53 7.22 4.70 5.95 0.00 -1.11 -3.26 2.29

99



~ ' a o 3 o < 9 a A )
AMITINHUINN 7 AANUAAUANHUSUIVUD 1,000 Luaﬂﬂlﬂﬂﬂlngﬂwﬁu ﬂgﬂllﬁﬂu&ﬂﬂucllv!ﬁ]ﬂﬂ 5 (ﬂﬁﬂ;ﬁﬂh—ﬁl&’ﬂﬂu 2555)

v
1MMIin 1,000 ida

S ' . . ' L manuAmumilomeiufiSeuiion
. AME MANNAALILD MANVARUIAILD - - - - =
f N o o o ad aeiuflTouiey LATATITE ST RRET 0 RERTES SRR ALATEIN
Aundemenugroud  aeRugwonsowinanga

RDHI PTTI1 PSL2 HSOl HSO17 HSLY26  HS98  HS99-5
1 PTT08001A/RD31 4 -10.71 13.63 -7.40 -7.40 1379 -13.79  -10.71 -7.40 -10.71
2 PTTO8001A/SPR1 8.69 -3.84 13.63 -7.40 -7.40 -13.79 -13.79 -10.71 -7.40 -10.71
3 PTT08001A/CK81 6.38 -7.40 13.63 -7.40 -7.40 1379 -13.79  -10.71 -7.40 -10.71
4 PTTO08001A/CK120 11.62 4.34 9.09 -11.11 -11.11 -17.24 -17.24 -14.28 -11.11 -14.28
5 PTT08001A/CK168 14.89 0.00 22.72 0.00 0.00 -6.89  -6.89 3.57 0.00 3.57
6 PTTO08002A/RD31 4.16 -10.71 13.63 -7.40 -7.40 -13.79 -13.79 -10.71 -7.40 -10.71
7 PTT08002A/SPRI 8.23 -3.84 13.63 -7.40 -7.40 1379 -13.79  -10.71 -7.40 -10.71
8  PTT08002A/CK81 6.38 -7.40 13.63 -7.40 -7.40 1379 -13.79  -10.71 -7.40 -10.71
9 PTTO08002A/CK120 11.62 4.34 9.09 -11.11 -11.11 -17.24 -17.24 -14.28 -11.11 -14.28
10 PTTO08002A/CK168 10.63 -3.70 18.18 -3.70 3.70 1034 -1034  -7.14 -3.70 -7.14
11 PTTO08003A/RD31 12.50 -3.57 22.72 0.00 0.00 -6.89 -6.89 -3.57 0.00 -3.57
12 PTTO08003A/SPR1 8.69 -3.84 13.63 -7.40 -7.40 1379 -13.79  -10.71 -7.40 -10.71
13 PTTO08003A/CK81 10.63 -3.70 18.18 -3.70 3.70 -10.34 -10.34 -7.14 -3.70 -7.14
14 PTTO08003A/CK120 11.62 434 9.09 1111 4111 1724 -1724  -1428 1111 -14.28
15 PTTO8003A/CK168 6.38 0.00 0.00 0.00 0.00 1379 -13.79  -10.71 -7.40 -10.71
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