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Genetic and Correlation Analysis of Grain Characters in Three-line Hybrid Rice

ZOU Xiao-yun et al ( College of Agronomy, Jiangxi Agricultural University/Key Laboratory of Crop Physiology, Ecology, Genetic and
Breeding, Jiangxi Province, Nanchang, Jiangxi 330045)

Abstract [ Objective] This study was to understand the genetic dynamics of three-line hybrid rice, and explore the respective effect of sterile
line and restoring line on grain characters of hybrid rice. [ Method] Four three-line sterile lines and 27 restoring lines( cultivars) commonly
cultivated in Central China were regarded as experimental materials to conduct 4 x27NC II cross design, and the grain characters of three-line
hybrid were analyzed at genetic and correlation levels. [ Result] Four characters of grain length, grain width, 1 000-grain weight and length-
to-width ratio play the leading role in additive gene effect; these four characters were simultaneously influenced by male parent and female par-
ent, but the effect from male parent was relatively larger. The grain length, grain width, 1 000-grain weight and length-to-width ratio all have
high broad heritabilities( respectively 99.65% , 98.31% , 95.27% and 98.81% ). Correlation analysis showed that grain length was positive-
ly correlated with 1 000-grain weight and length-to-width ratio at extremely significant level; 1 000-grain weight was positively correlated with
grain length and length-to-width ratio at extremely significant level, and was insignificantly correlated with grain width; grain width was nega-
tively correlated with grain length and length-to-width ratio at extremely significant level. Path analysis showed that the direct path coefficients
of grain length, grain width and 1 000-grain weight to length-to-width ratio were 0.624 6, —0.5559 and —0.015 8, respectively. [ Conclu-
sion] This study systematically analyzed the effects of sterile line and restoring line on grain characters of hybrid rice, which provided theoreti-

cal basis for breeding high quality and yield hybrid rice.
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Table 1 Variation analysis of the characters( Model II)

HR BXR HE 7S KA B x A PR
Character Replication Combination Male parent Female parent Male x Female Error
7K Grain length 0.002 6 1.0037"" 4.3687"" 2.7505"* 0.2920"" 0.001 3
PP Grain width 0.002 1 0.1095"" 0.3272"" 0.2890"" 0.0413"" 0.000 7
FRIE 1 000-grain weight 0.3909 19.4157*" 5.076 1" 60.034 9"~ 6.4275** 0.3234
K FEH Length/ Width 0.002 0 0.3124"" 1.6203"" 0.776 0** 0.1076"" 0.001 3

P ABIME(MS) 5 * » FRERIE0.01 BEKF,

Note: The figures are squares(MS) ; * * means Significant difference at 1% level.
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mm , FABSLRHF- I 1. 44% , LB IE A3 72 B
FCF 108 P23 A& B SR A EMBXMEAEH 72
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Table 2 Performance of heterosis in grain character of 108 F, hybrid

rice combinations
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Table 3 Relative effects of general combining ability for the parents in a 4 x 27 incomplete diallel cross %
o WE  RE  TRE KRR [ WK BR  TRE ERE
Grain Grain 1 000-grain Length/ Grain Grain 1 000-grain Length/
Characters Characters
length width weight Width length width weight Width
423AJin23 A 1.47 -0.40 0.54 0.93 IR 11 5 Nan jing 11 3.34 0.23 -0.43 0.96
II-32A -0.55 0.14 -0.99 -0.36 9311 2.80 0.17 -1.53 0.71
1A You I A -0.39 0.02 0.18 -0.19 4% 57 Jin ling 57 -0.14 -0.09 -13.41 -0.03
2l 97A Zhen shan 97 A -0.49 0.18 0.34 -0.35 M1 5 Yan xian 1 0.40 -0.42 -0.39 0.50
199 Gui99 1.75 -0.96 -2.80 1.60 93 -9 1.97 0.09 16.02 0.54
J K% 4 5 Guang lu ai 4 -3.16 1.54 -1.43 -2.39 #3520 3 5 Gui fu xian 3 3.00 -0.79 9.35 1.85
8 2 5 Gui chao 2 -3.09 0.44 -7.47 -1.49 Bl 2 5 Qian xian 2 2.67 -0.14 4.86 1.03
72 M- 8 5 Zhai ye qing 8 -1.52 -0.31 -4.20 -0.29 IR36 -1.64 -0.93 0.13 0.35
5F Te qing -1.76 0.02 3.27 -0.68 IR24 0.14 -0.44 -3.55 0.44
JEAR 2 5 Sheng you 2 -1.68 -0.09 -2.46 -0.53 IR72 2.39 -0.31 14.91 1.12
L PURS Bi si dao -2.64 1.07 1.90  -1.89 |4 46 Ming yang 46 -0.31 0.31 8.0 -0.49
#2232 Chang za 3 -1.21 -0.21 -0.21  -0.28 %42 Ming yang 42 -1.97 0.09 -7.16 -0.81
= Wan san 1.03 -1.26 -1.66 1.71 || 54 Ming yang 54 -2.06 0.14 -6.28 -0.88
$% C311 Pei C 311 -1.14 1.36 -9.33 -1.63 7KK 287 Shui yuan 287 -0.70 -0.47 -3.23 0.17
B 86 Ming hui 86 2.34 0.63 16.01 0.09 7KK 290 Shui yuan 290 0.40 -0.10 7.41 0.21
B 63 Ming hui 63 1.07 0.00 4.15 0.29
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Table 4 Estimated values of combining ability variance and heritability

Bk —BAIA S GCA variance  RKBATIE Vel V2 Vg Vs H; Hy
Character A female A4 male SCA variance % % % % % %
hiK Grain length 0.050 3 0.204 9 0.096 9 14.29 58.18 72.48 27.52 99.65 72.22
Bz %% Grain width 0.003 5 0.020 6 0.013 5 9.36 54.75 64.11 35.89 98.31 63.02
FHIE 1 000-grain weight 0.016 7 4.4673 2.0347 0.26 68.53 67.89 32.11 95.27 65. 54
K FE L Length/ Width 0.018 7 0.0557 0.035 4 17.01 50.73 67.74 32.26 98. 81 66.93

2.5 MREPAXRERINT HXSTERNES B
N, B S TR E RN I8 L 2 AR B AR E, MR By
5% 0.425 9 #0.853 2, SR EM BERMR; THES
R A T L3 BAR BE TEAR DG, SRLTEAR X BE AR, H
KFPCH -0.152 6B FTHR KK TE L 2R BERHK,
MR B350 -0.423 3 #1-0.817 9,

£5 FHERBHRVBXARE
Table 5 Coefficients of phenotypic correlation between characters

THE

HR LA 5 .
1 000-grain

Characters Grain length  Grain width

weight
%% Grain width -0.4233""
FhrE 1 000-grain weight 0.4259"" -0.1526
K% Length/ Width 0.8532"" -0.8179"" 0.3349""

H: * + Fonik0.01 MBEKF
Note: # # means Significant difference at 0.01 level.
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Table 6 Direct and indirect path coefficients of the grain characters to

length/width ratio

- NS B THLE
RRBEE Grain Grain 1 000-grain
Relative path

length— width— weight—

$i— Grain length— 0.624 6 0.2353 -0.006 7
BLFe— Grain width— -0.264 4 -0.5559 0.002 4
FHE— 1 000-grain weight— 0.266 0 0.084 8 -0.0158
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Fig.1 Effect of PCPA on Vitamin C content in pumpkin
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Fig.2 Effect of PCPA on B-carotene content in pumpkin
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