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Combining Ability of Parents for Main Traits in Sorghum Panicles
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Abstract ; Sorghum [ Sorghum bicolor(1.. ) Moench ] is one of the main crops in China, which plays an im-
portant role in food forage and production of raw materials. In recent years, sorghum area and production are grad-
ually decline, sharpening the contradictions between supply and demand in China. Developing high yield and a-
dapted hybrid sorghum is one approach to resolving grain deficits. The fine panicles structure is the basis of sor-
ghum yield. So, optimizing the characteristics of sorghum panicles is an effective way to solve the problem of sup-
ply and demand. However, optimizing the characteristics of sorghum panicles was ultimately attributed to the com-
bining ability of parents for main traits in sorghum panicles. This paper investigated the genetic characteristics of
the main characters of sorghum panicle, evaluated the utilization value of the latest introduction and cultivated sor-
ghum parental materials, and provided theoretical basis and reference for sorghum panicle breeding. Four newly
bred and introduced sorghum sterile lines ( 13163A,1358A,128 A and 407A ) were designated as females and
were crossed with six male restorer lines(9. 1R,213R,272R,381R, Dwarfl82R and Early21R ). Combining
ability studies were conducted on these parents along with their F, hybrids for primary branch number, seconda-
ry branch number, spike length, grain number per spike, grain weight per spike,1000-kernel weight in autumn
2015 and in Yuanjiang County, Yunnan. The combining ability of this traits of ', generation’s panicles was an-
alyzed according to incomplete diallel cross( NCIT) . The results showed that the main panicle traits existed sig-

nificant genetic differences, and the main performance for the additive gene effect of genetic traits were; spike
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length , primary branches number, secondary branch number, grain number per spike. The order of heritability
in the narrow sense was : secondary branch number > primary branch number > spike length > grain number per
spike > grain weight per spike >1000-kernel weight. The primary branches and secondary branches were high-
er in the narrow sense of heredity, which indicated that their genetic stability was less influenced by the envi-
ronment and could be chosen in the early stage. However thousand seed weight and spike grain weight were
lower in the narrow sense of heritability and should be paid attention on influence of the environment. There
was a great difference between the different parents’ common combination ( GCA) and special combination
(SCA) characters in different traits. Sterile line 407 A and restorer early 21 R ,9. 1R which had better compre-
hensive characteristic were good parental materials, which could be combined with higher yield hybrid combina-
tions. The hybrids of restorer 272R had the characteristics of lower grain number and small grain weight, which
could meet the demand of small grain sorghum in the market. In this paper, the main characters of sorghum hy-

brids were analyzed in detail , which was beneficial to the further understanding and utilization of parental mate-

rials.
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Table 1 Cross combinations of spike length, primary branch number,secondary branch number, grain numbers per spike,

grain weight per spike and thousand kernel weight

— AR

AR

FRITH (g)

RERLEL

HE K (cm) ) ] . THhiHE (g)
Cross Spike Primary Secondary Grain Grain 1000 kermel
branches branches weight number
combination length weight
number number per spike per spike

128A x9. 1R 34.9+1.6 61 5 429 +31 65.97 +4. 64 2781 £218 24.20 £0.27
407A x9. 1R 33.7+0.2 83 +3 590 +42 88.72 +6.00 3641 + 141 24.86 £1.42
1358A x9. 1R 37.2+1.4 53+2 395 +10 57.96 4. 19 3016 £222 19.61 £0.47
13163A x9. 1R 34.4£1.8 70 +8 492 +50 60.09 +£3.78 2834 +210 21.70 £1.97
128A x213R 36.5+2. 1 70 5 459 +26 56.76 +8.77 2541 £330 23.19 £5.61
407A x213R 34.4+1.1 90 +19 604 + 121 56.85 +7.99 3038 £240 19.11 £2.33
1358A x213R 37.5+1. 1 60 =1 460 +9 54.52 +4.57 2897 +178 19.24 +1.89
13163A x213R 37.6 £1.0 72 +6 481 +39 55.35+3.59 2369 +105 23.82 +0. 81
128A x272R 33.0+0.9 58 +4 440 +34 50. 87 £5.41 3115 £282 16.72 £1.96
407A x272R 29.6+1.1 67 +4 535 11 50.58 +0. 86 3177 £183 16.29 +1.23
1358A x272R 32.8 1.3 56 £5 441 £37 54.39 +4.77 3435 £223 16. 14 0. 69
13163A x272R 34.6 £0.7 65 +2 458 +10 43.36 +9. 16 2810 =105 15.72 £3.08
128A x381R 32.9+1.1 55+3 397 £11 62.20 0. 82 2869 + 145 22.15+1.19
407A x381R 30.1+1.2 68 +3 545 +32 84.57 +£3.10 3690 +183 23.38 +0.40
1358A x381R 35.3+1.4 53 +0 433 +12 59.49 +1.63 3425 + 188 17.73 0. 50
13163A x381R 34.2£2.9 73 +4 533 £25 58.54 £12.65 3321 £236 17.96 +3.37
128 A x %% 182R 31.7£2.6 79 £5 501 +58 35.02 +3.84 2331 +334 15.39 +0.96
407A x #% 182R 30.9+1.6 91 £11 638 +62 78.01 £4.45 3615 £ 168 22.03 £1.31
1358A x %% 182R 36.2+1.8 70 £4 504 £31 60.07 £1.73 3123 £ 1438 19.38 £0. 21
13163A x %% 182R 33.7+1.7 65 +7 517 +45 66.69 +3.26 3025 £193 22.56 +1.97
128A x L 21R 29.9+£2.2 71 £10 521 +76 55.64 +£5.92 3025 +391 18.97 +3.32
407A x K 21R 33.8+1.5 91 £10 629 +58 81.50 +14.20 3345 £134 24.79 £3.65
1358A x . 21R 34.2£0.6 54 5 414 +18 65.40 £6. 16 2931 +63 22.73 +1. 66
13163A x . 21R 33.4+£1.6 83 +5 650 +35 55.88 £5.51 2940 + 191 19.51 +£3.01
e RAE Max. 37.6 91 650 88.72 3690 24. 86
Fe/ME Min. 29.6 53 395 35.02 2331 15.39
-3 Average 33.9 69 503 60.77 3054 20. 30
BREB(%)CV 6.74 17.43 15. 14 20. 40 11.93 15. 08
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Table 2 Variance analysis of crosses with different tested characters
— B " FERT EE RERLEL X
\ ik , — R AR ) ) THE
A5 SRR H B Primary Grain Grain
Spike Secondary branches 1000-kernel
Source df branches weight number
length number weight
number per spike per spike
HE 23 7.14 9.45% 8.75™ 12.09 8.82* 5.89*
Crosses
R & 5 5.30" 3.77° 321" 2.3769 3.04" 3.08"
Restorer lines
AEAR 3 7.55* 13.22™ 17.08 ™ 5.37°" 9.35" 1.09
Sterility lines
AER < KA FH 15 2.56" 2.96" 2.44" 6.47" 3.48* 4.02%

Sterility lines x Restorer lines

* LRI 0.05 RO 01 255 B K

“and ™ mean significant difference at 0. 05 and 0. 01 level , respectively
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Table 3 Relative effect value of general combining ability ( GCA ) for the main panicle traits

— B , ok T TR .
) T _ — s _ , TRE
PN Primary Grain Grain
Spike Secondary branches 1000-kernel
Parent branches weight number
length number weight
number per spike per spike
REZA 128A -2.10 -4.98 -8.96 -10.47 -9.07 -0.96
Male sterile line 407A -5.21 17.99 17.39 20.74 11.91 7.11
1358A 4.94 -16.39 -12.25 -3.50 2.75 -5.72
13163A 2.38 3.37 3.82 -6.77 -5.59 -0.43
R 9.1R 3.50 -3.37 -5.20 12.20 0.45 11.30
Restorer line 213R 7.83 6.02 -0.36 -8.06 -11.22 5.12
272R -4.01 -11.20 -6.84 -18.05 2.62 -20.10
381R -2.19 -10. 00 -5.12 8.94 8.92 0. 04
%% 182R -2.09 10. 36 7.45 -1.35 -1.00 -2.27
F21R -3.05 8.19 10. 08 6.31 0.21 5.92

x4 BEDEZHERFHRES NENLEE

Table 4 Relative effect value of specific combining ability ( SCA ) for main panicle traits

— AL Tl HRIEL
A& R Primary ) — AR Grain Grain TR
Crome Spike — Secondary branches eigh — 1000-kernel
length I number ver spike per spike weight

128A x9. IR 1. 69 -2.97 -0.50 6. 82 -0.31 8.89
407A x9. IR 1. 14 4.90 5.24 13.05 6. 85 4.03
1358A x9. 1R 1.34 -3.61 -4.05 -13.32 -4.46 -8.98
13163A x9. IR -4.17 1.69 -0.69 -6.54 -2.08 -3.94
128A x213R 2.08 0. 64 0.56 11.93 3.49 10. 09
407A x213R -0.92 6.59 3.11 -19.12 -1.22 -18.11
1358A x213R -1.91 -2.41 4.04 1.28 3.34 -4.63
13163A x213R 0.75 -4.82 -7.72 5.91 -5.61 12. 65
128A x272R 3.68 -0.44 3.26 12.22 8.44 3. 44
407A x272R -3.36 -9.92 -4.20 -19.45 -10.52 -6.77
1358A x272R -4.15 8.55 6. 88 11. 06 7.11 5.33
13163A x272R 3.83 1.81 -5.94 -3.82 -5.03 -2.00
128A x381R 1.37 -5.50 -7.01 3.88 -5.92 10. 06
407A x381R -3.70 -10. 16 -3.87 9.48 0.01 8. 05
1358A x381R 1.51 3.01 3.49 -7.53 0.49 -6.95
13163A x381R 0. 82 12.65 7.38 -5.83 5.42 -11.15
128A x J% 182R -2.18 9.32 1.24 -30. 56 -13.61 -20.96
407A x J% 182R —1.34 2.73 2. 14 8.98 7.46 3.69
1358A x & 182R 4.17 7.71 5.05 3.71 0.50 3. 44
13163A x /% 182R -0.65 -19.76 -8.43 17. 87 5.65 13. 83
128A x . 21R -6.63 -1.04 2.45 -4.30 7.91 -11.51
407A x F21R 8.18 5.86 -2.42 7.07 -2.58 9.11
1358A x L 21R -0.97 -13.25 -15.42 4.81 -6.98 11.79
13163A x - 21R -0.58 8.43 15.39 -7.58 1.65 -9.39
e RAH Max. 8.18 12.65 15.39 17.87 8. 44 13.83

e/IME Min. -6.63 -19.76 -15.42 -30. 56 -13.61 -20.96
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Table 5 Correlation genetic parameters for the main agronomic characteristics

—RREL T UL TR
SN TR T
AESEL Primary Grain Grain
Spike Secondary branches 1000-kernel
Genetic parameter branches weight number
length number weight
number per spike per spike
— e 105 % 78.05 80. 48 84.55 55.93 72.73 41.57
Variance of GCA
FRRIC G 107 % 21.95 19.52 15.45 44.07 27.27 58.43
Variance of SCA
I SGEE T 70. 30 76. 98 75.71 80. 53 75.21 63.31
Broad heritability
Be LigeA% 54. 87 61.95 64. 01 45.04 54.70 26. 32
Narrow heritability
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