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Heritability Analysis of the Erect Panicle Mutant of
Indica Rice on Lodging Resistance
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Abstract;To study the heritability and combining ability of lodging resistance for erect panicle mutant of
R1338 and R334, through incomplete diallel design using three restore lines ( Shuhui 498 ,R1338 , and R334 ) and
four CMS lines( two bending panicle type were Chuannong 1A and ABG15s,two erect panicle type with DEPI gene
were E69A and E102A) , heritability and combining ability were analyzed with 12 combinations. The results indica-
ted that flexural strength and the lodging index of base stem of F, showed a significant negative correlation,but the
flexural strength and diameter and wall thickness of stem showed a significant positive correlation. Flexural strength
and bending moment were main influenced factors to lodging resistance of rice base stem by regression analysis. The
lodging index was reducing when increasing flexural strength and reducing bending moment. GCA values of basal
lodging index of two upright panicle mutants were lower than wild type, especially R1338. Therefore choosing erect
panicle parents will significantly increase lodging resistant of hybrid rice.

Key words: erect panicle mutant ;lodging resistance ; heritability ; combining ability
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Table 1 Variation analysis of base section bending force in different combinations
TS #4711 (g) BI 2l F1HE (em x g) BM FFR44E R (% ) CTL
Combination N1 N2 N3 N1 N2 N3 N1 N2 N3
ABG15s/R498 4.15abc  4.15abc  2.05abc  4310.83abc  4002.15ab 3403.95ab  233.11a  167.08a  81. 16abcde
ABG15s/R1338 3.91bed  3.91bed  1.63efg  3931.44bed  3595.91bed  3178.40bc  231.49a  149.71a  74. 17bcdef
ABG15s/B334 3.88bcd  3.88bed  1.74def  4533.53a 4226. 65a 3708. 22a 221.21a  139.10ab  87. 11abed
JIAR 1A/R498 2. 96e 2.96e 1.43g 3918.30bed  3616.18bed  3117.50bed  177.50b  107.24c  55.07f
JI4R 1A/R1338  4.25ab  4.25ab  2.24a 4352.29ab 4098. 15a 3642. 59a 222.02a  137.59ab  65. 80def
JIAR 1A/B334 3.69cd  3.69cd  1.92bed  4092.92abed  3857.68abc  3452.13ab  252.11a  159.16a  82.69abcde
E69A/R498 2.92¢ 2.92¢ 1.78cdef ~ 4154.50abed  3606.65bed  2965.78cde  152.26b  93.04c  55.34f
E69A/R1338 3.46d 3.46d 2.21a 4162.89abed  3430.87cde  3172.99be  174.56b  110.82bc  67. 36cdef
E69A/B334 3.47d 3.47d 1.87bede  3905.32bed  3570.75bed  2989.59cde  160.16b  94.08c  61.39ef
E102A/R498 3.91bed  3.91bed  2.27a 3762.28cde  3459.99cde  2928.30cde  243.23a  162.31a  94.38ab
E102A/R1338 3.46d 3.46d 1. 54fg 3334.22¢ 3075. 93e 2679. 34e 218.94a  138.12ab  89. 17abc
E102A/B334 4.50a 4.50a 2.13ab  3689.32de 3240. 50de 2773.07de  232.21a  153.8la  97.17a
o BIRAEE LI HEA&(mm)LD BEJEL (mm) WT
Combination NI N2 N3 NI N2 N3 NI N2 N3
ABG15s/R498 104. 44def 136. 70cd 166. 18de 8. 47abc 7. 58abc 7.28ab 1. 10ab 0.93ab  0.77ab
ABG15s/R1338 100. 39f 140.32bed ~ 195. 06 8.03bede 7. 59abe 7.09abe  1.19ab 0. 85h 0. 79ab
ABG15s/B334 117. 11¢ 168.92a 214.27a 8. 72ab 7.91ab 7. 44a 1. 20ab 0.95ab  0.87ab
JIAR 1A/R498 132. 66b 168. 12a 217.43a 7. 88cd 8.09a 6. 52¢ 1. 06ab 0.93ab  0.78ab
JIA 1A/R1338 102. 57ef 134. 17cde  163.30e 8.90a 7. 41bed 7.27ab 1. 18ab 0.93ab  0.84ab
JIl4E 1A/B334 110. 96cde 142. 37be 179. 48¢ 8. 06hed 8. 16a 7.27ab 1. 14ab 0.94ab  0.84ab
E69A/R498 143. 11a 169. 90a 167. 57de 7.67d 7.08cd 6. 69bc 1. 04b 0. 85b 0.73b
E69A/R1338 120. 47¢ 131. 64de 144, 13f 8.23abed  7.86ab 7.10abe  1.17ab 0.97ab  0.85ab
EG9A/B334 113.22¢d 149. 64b 160. 70e 7. 94cd 7. 64ahe 7.05abe  1.20ab 0.92ab  0.77ab
E102A/R498 95. 84f 125.27¢ 129. 11g 8. 18bed 6.94d 7. 47a 1. 11ab 0.95ab  0.84ab
E102A/R1338 96. 34f 130. 11de 174. 86¢d 8. 41abc 7.73ab 7.06abc  1.11ab 1.00a 0. 82ab
E102A/B334 81.95¢g 102. 74f 130. 35¢ 8.29abed 7. 64abc 7.49a 1.24a 1.0la 0. 88a

AR/NGFRFRIRTE 0. 05 /K E2EF RFE . BLAUHTST; BM: 2 M J74H ; CTL FFBUFEE; N1 FEFRES 1 45 N2 FEERER 2 99 ;N3 . BEFRER 3 9 LI

FEVRAEH LD 9 i) AR W 15 (] BEJ&E ;T ]

The different lowercase letters indicate significant difference at 0. 05 levels, respectively. BI; Flexural strength, BM; Bending moment , CTI; Stalk-type in-

dex, N1 ;Countdown I stem,N2: Countdown II stem, N3 Countdown Ill stem, LI; Lodging index, LD ; Stem diameter, WT; Stem wall thickness, the same

as below
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Table 5 The contribution of CMS, restorer lines and their

interaction to the variance of each trait of F,

S e N o S
507 BrE e mieh
Base section Variance Variance  Broad Narrow
bending force of GCA  of SCA heritability he;:}j;ty
By Bl N1 12. 40 87. 60 62.32 7.73
N2 0.00  100.00 71.84 0. 00
N3 0.00  100.00 75.77 0. 00
R BM N1 61.31 38. 69 41. 80 25.62
N2 69.20  30.80 51.48 35.62
N3  66.58  33.42 64. 11 42.68
FFRFEEL CTI N1 76.38 23.62 64. 62 49.36
N2 69.39  30.6l 63. 15 43.82
N3  93.67 6.33 42.15 39. 48
IR FE% LI NI 64.85 35.15 86. 21 55.91
N2 2559  74.41 88. 38 22.62
N3 26,19  73.81 94.74 24.81
HAZ LD N1 1.67 98.33 25.89 0.43
N2 78.16 21.84 38.44  30.04
N3 39.78 60.22 17.78 7.87
HEJE WT NI 100.00  0.00 22.66 22.66
N2 67.07 32.93 10.78 7.23
N3 100.00  0.00 10. 46 10. 46

3.1 E#HTEEREZEmine R

AHIEFE TR A G 1 5 RS R A 3
TR D, 25 BT 77 7K J2 5% K R 480K e
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