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Analysis on panicle trait combining ability and heritability of rice
two-line sterile line ‘M20S’

LIN Xin, WU Linxuan, WANG Hui, LIU Yongzhu, CHEN Zhiqgiang, HUANG Ming
(College of Agriculture, South China Agricultural University/National Plant Breeding Engineering
Technology Research Center, Guangzhou 510642, China)

Abstract: [Objective] To analyze panicle trait combining ability and heritability of rice two-line sterile line
‘M20S’, and accelerate the application process of potential breeding value of ‘M20S’. [ Method] Four light-
sensitive rice sterile lines (‘Wang S’, ‘Deep 08S’, ‘Y58S’ and ‘M20S”) and three restoration lines (‘Hanghui 1173°,
‘Hanghui 91 and ‘Hanghui 24”) were designed to combine according to 4x3 incomplete diallel cross (NCII), and
the combining ability and heritability of panicle traits of sterile lines were analyzed. [Result] The variance
differences of general combining ability and special combining ability of all traits were significant or extremely
significant. The panicle length and primary branch number were mainly controlled by gene additive effects.

Total grain number, seed setting rate, 1 000-grain weight, grain density and single panicle weight were mainly
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affected by non-additive effects. The generalized heritabilities of seven traits from large to small were 1 000-

grain weight, grain density, total grain number, single panicle weight, primary branch number, panicle length and seed

setting rate. The narrow heritabilities from large to small were the primary branch number, panicle length, grain density,

1 000-grain weight, total grain number, seed setting rate and single panicle weight. The general combining abilities

of “‘M20S’ total grain number, primary branch number and grain density were 42.96, 17.69 and 45.35 respectively.

The general combining ability of ‘M20S’ single panicle weight was positive. [Conclusion] ‘M20S’ has many

traits that have good general combining abilities, and is an excellent parent. The special combining abilities of

‘M20S/Huihui 24 total grain number, grain density and single panicle weight are higher, which is in line with the

requirements of large panicle type breeding. Total grain number, 1 000-grain weight, grain density and single

panicle weight are mainly controlled by genetic effects. The primary branch number, panicle length and other traits

can be selected in early hybridization to improve breeding efficiency.
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Table 1 Phenotypic values of panicle traits in F; generations of 12 hybrid combinations

PPN B /em  — KRB EREL g% HHEREg  THAR/g  EREE
Hybrid combination Panicle Primary Total grain  Seed setting Single .panicle 1 OOO'-grain Grai'n
length branch number  number rate weight weight density
S/ 1173 29.54 16.67 2 009.00 0.76 29.60 18.02 67.90
Wang S/Hanghui 1173
B S/ 91 27.50 12.00 1437.33 0.85 30.31 24.21 52.30
Wang S/Hanghui 91
B S/fitk 24 29.17 13.33 2459.33 0.88 48.31 23.44 84.56
Wang S/Hanghui 24
“F15{H Mean value 28.74 14.00 1 968.56 0.83 36.08 21.89 68.25
7 08S/fifk 1173 27.74 14.00 235233 0.81 38.97 18.59 85.01
Deep 08S/Hanghui 1173
R 08S/itk 91 26.94 12.33 2 134.67 0.86 47.33 23.90 79.34
Deep 08S/Hanghui 91
R 08S/fii Mk 24 26.67 12.67 1 908.00 0.91 37.92 23.71 71.73
Deep 08S/Hanghui 24
“F-#41E Mean value 27.12 13.00 2131.67 0.86 41.41 22.07 78.69
Y58S/itk 1173 29.67 19.00 2 573.00 0.78 38.60 14.38 86.69
Y58S/Hanghui 1173
Y58S/Mitk 91 28.81 11.00 1256.67 0.76 21.95 22.56 43.69
Y58S/Hanghui 91
Y58S/ithk 24 26.84 11.33 1 442.00 0.81 27.25 23.01 53.62
Y58S/Hanghui 24
“TI{H Mean value 28.44 13.78 1757.22 0.78 29.27 19.98 6133
M20S/fjitk 1173 30.36 17.00 238233 0.89 24.62 19.40 78.49
M20S/Hanghui 1173
M20S/itk 91 27.67 18.00 3 810.00 0.78 35.69 11.82 137.57
M20S/Hanghui 91
M20S/fitk 24 25.56 16.00 3 581.00 0.79 54.74 18.98 141.00
M20S/Hanghui 24
*F5{H Mean value 27.86 17.00 3257.78 0.82 38.35 16.73 119.02
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Table 2 Variance analysis of panicle trait combining ability

S SN — IR SORLE S RREpE THRE  HREE
- o Panicle Primary Total grain Seed setting Single panicle 1 000-grain Grain
Source of variation ) ) )
length  branch number number rate weight weight density
[X 1] Interplot 1.45 3.11 6140.11 0.00 11.18 0.02 32.96
#H[7] Intergroup 6.38%* 22.87** 823.60%* 0.01%* 307.15%* 48.99*%*  2750.49**
BEAS Female parent 4.61% 27.78%% 4045 022.10** 0.01%* 239.36** 55.19%¥*  5991.79%*
A7 Male parent 16.33%%* 44.45%%* 128 764.19* 0.01** 303.20%* 67.79%* 318.64%
BEA/AXA Female/Male  3.95% 13.22%*% 1364 410.82%* 0.01%* 342.36%* 39.61%*%  1940.45%*
%2 Error 1.36 1.96 36 785.08 0.00 11.03 0.98 67.00
1) “*” Fa “xx” 53] % a1k 0.05 #= 0.01 2 FRTF
1) “*” and “**” indicated significance at 0.05 and 0.01 levels, respectively
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Table 3 The effect value of general combining ability of panicle trait

AR—MRBC A THEI, 23 H A RPRBC & JIA—E K.

%

Sk K R ROREK RIS PRETR THEE BRI
Parent Panicle Primary Total grain Seed setting Single panicle 1 000-grain Grain
length  branch number number rate weight weight density
¥ S Wang S 2.49 -3.08 —13.61 0.67 —0.55 8.54 —16.54
7 08S Deep 08S -3.30 —10.00 —6.46 4.58 14.15 9.41 -3.89
Y58S 1.44 —4.62 —22.89 -4.99 —-19.32 —0.91 —24.92
M20S —0.63 17.69 42.96 -0.27 5.72 —-17.03 45.35
Mtk 1173 Hanghui 1173 4.60 15.38 221 -1.75 -9.18 —-12.75 -2.71
Mtk 91 Hanghui 91 -1.10 —-7.69 -5.23 -1.15 —6.76 2.25 -4.29
ik 24 Hanghui 24 —-3.50 —7.69 3.02 2.90 15.94 10.50 7.00
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Table 4 The effect value of special combining ability of panicle trait %,
PPN K IR SR LS LV Vg THRIUE  HREE
R
. D . Panicle Primary branch Total grain  Seed setting  Single panicle 1 000-grain Grain
Hybrid combination . ) ]
length number number rate weight weight density
2 S/fiitk 1173 -1.72 3.08 —0.44 —6.74 -8.67 —6.44 2.47
Wang S/Hanghui 1173
G S/t 91 -3.30 —6.15 ~18.08 3.98 -9.13 9.24 -15.21
Wang S/Hanghui 91
S/ 24 5.03 3.08 18.52 2.76 17.80 -2.80 12.74
Wang S/Hanghui 24
7 08S/fifk 1173 —2.38 —8.46 7.47 —4.58 2.45 —4.47 10.39
Deep 08S/Hanghui 1173
R 08S/#i 1% 91 0.47 3.08 5.36 1.28 23.09 6.83 5.16
Deep 08S/Hanghui 91
R 08S/ii Tk 24 1.91 5.38 —12.83 3.30 —25.54 -2.36 —15.55
Deep 08S/Hanghui 24
Y58S/Miitk 1173 —-0.20 20.77 33.59 0.94 34.89 —15.06 33.74
Y58S/Hanghui 1173
Y58S/ithk 91 2.42 -11.54 -16.74 -1.68 -13.40 10.54 ~17.41
Y58S/Hanghui 91
Y58S/ %K 24 -2.22 -9.23 —-16.85 0.74 -21.49 4.52 —-16.33
Y58S/Hanghui 24
M20S/fitk 1173 431 —15.38 —40.63 10.38 —23.68 25.97 —46.60
M20S/Hanghui 1173
M20S/itk 91 0.42 14.62 29.46 -3.57 -5.56 —26.61 27.46
M20S/Hanghui 91
M20S/#ik 24 —4.72 0.77 11.17 —6.81 29.24 0.64 19.14
M20S/Hanghui 24
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Table 5 Genotypic variance and contribution rate of combining ability of panicle trait

MR Trait o o) 015 o oo,
K Panicle length 0.055 0 1.375 6 0.861 7 1.364 9 1.4306
— R 18 %0 Primary branch number 1.2130 3.469 1 3.754 2 2.4773 4.6821
SRS Total grain number 2233842700 —137294.1000 4425419100  36785.0810  86090.203 0
#5523 Seed setting rate 0 -0.000 5 0.002 1 0.002 8 -0.000 4
HF#)7 &2 Single panicle weight -8.583 3 —-4.3511 110.443 5 11.029 6 -12.934 4
T-HI5 & 1 000-grain weight 337.6117 -180.201 1 624.485 0 0.978 2 157.410 6
FHRZJE Grain density 1.298 3 3.1311 12.8773 0.978 2 44294
PEAR Trait oq op’ V% V%
FEK: Panicle length 22923 3.657 1 62.41 37.59
— KBS $ Primary branch number 8.436 3 1091.360 0 55.50 44.50
JSRIZL Total grain number 528 632.1200 565 417.200 0 16.29 83.71
SES2# Seed setting rate 0.001 7 0.004 6 -25.73 125.73
AR & Single panicle weight 97.509 0 108.538 6 -13.26 113.26
TR & 1 000-grain weight 781.895 6 782.873 8 20.13 79.87
FHRi % E Grain density 17.306 7 18.284 9 25.59 74.41

)Py (—kn =40 RFAEA) O— A HEBDF £;0,: P, (—En, =309 I A FA ) o) —find /A E A
Ei00,0 P, (FAEM) QRIS H AR F £, o] ZEF £ ;0% BT £;0, 40, —&EA A M ER L F £, 00k
BAE M £ oy RIA T £V — RS £, BWAPLA S ; Ve BBy 97 £ | B bk 2t

1) 6,>: P, (a set of n,=4 male sterile parents) general gratification genotype variance; o,>: P, (a set of n,=3 restorative parents)

general gratification genotype variance; ¢,.,: P,_, (parent interaction) special combining ability genotype variance (also called

dominant variance); ¢,: environmental variance; o,+0,”: General combining ability additive genotype variance: o5’: Total genotype

variance; op’: Phenotypic variance; V7, : General combining force variance; V,: Special combining force variance, reflecting non-
> Up > Vg s Vs s

additive effect

x6 BIPREENNGEE"

Table 6 Estimation of heritability of each trait %
PEIR Trait hg* hy'
7K Panicle length 62.68 39.12
— X B A %0 Primary branch number 77.30 42.90
S K%Y Total grain number 93.49 15.23
#5523 Seed setting number 37.49 -9.65
FE R i Single panicle weight 89.84 -11.92
T KiJii & 1 000-grain weight 99.88 20.11
F R % E Grain density 94.65 24.22

1) hg’s 7SR J 5 s S AE A
1) hg’: Generalized heritability; 4\’: Narrow heritability
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