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Table I. Estimation of heterosis for nutrient quality

fr.
2
2.

traits in indica rice.

5% EAR EAKR #BEm BEmM
Parameter F‘}iﬁ *‘é}‘)? %&i #i?

o 6.869** 6.827"* 5.595"* 5.01%"

Am —1.984" 1. 701 0. 636 1.968*

a:No MAm R AR FHGEEHFRE: M- 5
A 5% I%E EKF. Ao and Am represent seed
direct heterosis and maternal plant heterosis. respectively.
“and * * are significantly different at 5% and 1% level, re-
spectively. PC = protein content, PI=protein index; LC=

lysine content; LI=lysine index. The same below.
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Table 2. Seed direct and maternal direct dominance effects of nutrient quality traits in indica hybrid rice.
N EORER (D EAREH (me) BERITEOD BERIEE (mg)

i PC PI LC LI

Cross
GOij Gm;j Gou Gmij GO,j Gm;; GOij ijj

P1xP10 —0.636 -2.883*" 0.143 —0.620" " —0.076 —0.108% —0. 003 —0.025"
P1XP12 —3.125" 1.839" —0.939" " 0. 987" —0.237 * = 0.162" " —0.050"" 0.047"
P1XP13 0. 047 —2.149 —0.033 —0.456" —0.082 —0.075% —0.013% —0.019°"
P1 X P14 0. 948 —6.004" " — 0. 068 —0. 890" * —0.072 —0.092 —0.019" —0.013
P2 X P10 0. 388 —4.673** 0. 4321 —1.045" " —0.147" 0. 087 —0.012 0. 005
P2XPl11 0.125 —1.936% 0. 064 0. 043 0. 084 —0.181% 0.016% —0.016
P2xP12 —3.103** 3.155*" —0.867" " 1.091" —0.279*" 0.305" " —0.054" " 0. 068"
P2xXP13 0.479 —4.346" " 0.109 —0.960" " —0. 051 —0.132 — 0. 006 —0-031%
P3xX P12 —2.416 4.301"* —0.720" 1.166* " —0. 090" 0.107t —0.025"* 0.034
P4 X P10 0. 026 —1.963% 0. 051 —0.264 0.032 —0. 045 0. 007 - 0. 005
P4XP12 —3.596* 3.383" —0.970** 0.902** —0.116"* 0.121" —0.030* 0.032
P4 <X P13 0. 708 —3.683" 0. 080 —0.529* 0.108% —0.144" 0.017t —0.023*
P4 X P14 —2.4607% 1.172 —0.681" " 0. 337t —0.072" 0. 079" -0.020 ** 0.016*"
P5X P10 —1.181 —0. 661 —0.118 —0. 276 0.023 —0.129"* 0. 007 —0.024""
P5 X P11 —0.702 —1. 306 —0.209 0. 079 0.027 —0.115* 0. 600 —0. 009
P5xXP12 —4.876* 6. 758" * —1.103"* 1.375* " —0.169"* 0. 143" —0.037** 0.033"
P5 %< P14 —1.912 0.476 —0.534" 0. 061 —0.031 —0. 088% —0.014" —0.014* "
P6xXP10 —0.103 —1.068 0.123 —0.282% —0. 006 —0.054% 0. 003 —0.014%
Pex P12 —2.213% 2.498* —0.509* 0.535* —0.107* " 0.095" —0.022% 0. 020
P6 X P13 0. 823 —4.368** 0. 031 —0.482"* 0.023 —0.139*" 0. 001 —0.62Y" "
P6 X P14 —0.992 0.018 —0.391"* 0. 258 —0.006 —0.070** --0. 009t = 0. 005
P7XP10 1. 394 —5.893* " 0.318% —0.757"* 0.014 -0, 133" 0. 008 - Cis™
P7xP11 0.976 —3.750*"* 0.048 —0. 069 —0.007 — 0. 0007 — 0 001 —0.002
P7XP12 —1.549% 0.982 —0.472" 0- 296 —0.128* " 0.241" " —0.025* 0.051"
P7xP13 0. 874 —4.803* * 0.184 - 0. Q01" " 0. 050 —u. 166" 0.015% —0.033"
P8 xXP10 0.139 —4.279* " 0.051 -~0.329" —0.094 0. 015 —0.010 0.010
P8 xXP12 —3.222*" 0. 0236 --0.513" 0. 067 —0.205** 0.099" —0.029""* 0.017
P8 X P13 —0.981 —1.933 -~0.152 —0.213 —0.031 —0.096" " 0. 001} —0.021%
P8 X P14 —1.742 —2.011* —0.394"* —0.372** —0.076 —0.056" —0.012* —0.018*
P9 X P10 1. 156 —3.568" " 0.232 —0.312% 0.096 —0.230" " 0. 020+ —0.033"
P9 x P11 2. 094 —3.290** 0.420 —0.590" 0. 047 —0. 098" 0.012 —0.019
P9xP12 -—1.801% 1. 479% -0.719** 0.859"* —0.094" 0. 056 —0.027" 0. 028
P9 xP13 0. 967 —4.053*" —0. 054 —0.178 0.012 —0.026 —0. 002 0. 005
P9 X Pl4 —0.022 —2.001* —0.171 —0.256~% —0. 0607 0.148 —0.014* 0.023

at, L A RIR 105K 1% B FEKF,. TR, Goyfl

Cm; AR R R TFHEREMBHEYN. *, and * *are

significantly different at 10%4, 5% and 1% level,respectively. The same below. Goj;and Gmy;represent seed direct and ma-

ternal dominance effects, respectively.
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Table 3. Predicted cytoplasmic genetic effects of

nutrient quality traits in indica hybrid rice.

g JEEE  EOR  BEE  BER
Cross E(/) ¥ (mg) @E(/) fg‘ﬁ(mg)
PI

P1xPi 0.173* 0.189%  0.043* 0.011*
P2xPi —0.634%  0.435 0.011 0. 011
P3XPi —0.467** 0.069 —0.021* —0.001
P4 X Pi 1.349* —0.276%Y —0.029 —0.007*"
P5 X Pi —0.102 —0.019 0. 086 0.012**
P6xPi —0.370* 0.138% 0. 006 0. 003
P7XPi —0.087  0.352% —0.061 —0.007t
P8 X Pi 1.736* 0.222°* 0.088 0. 034"
P9xPi —0.356** 0.187 0.013% 0.006*

2.1 BRBi1 AL E(G=10,11,12,13,14), i represents
male parents(i=10,11,12,13,14),
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The Study of Se:d, Cytoplasmic and Maternal Genetic Effects on

the Heterosis of Nutrient Quality Traits in Indica Hybrid Rice
Shi Chunhai, Yang Xiace, Xue Jianming, Yu Yunggui. Zhu Jun
(Zhejiang Agricultural University, Hangzhou, 310029)

Abstract: An analysis of seed, cytoplasmic and maternal effects on the heterosis of nutrient guality
traits of indica hybrid rice was conducted based on the genetic model for quantitative traits of seeds in cereal
crops. Nine cytoplasmic male sterile lines (Zhenshan 97 A etc. ) as females and five restorer lines (Cezao 2—
2 etc. ) as males were used in incomplete diallel crosses. The results indicated that the heterosis of nutrient
quality traits of milled rice was controlled by seed, cytoplasmic and maternal genetic effects. The seed het-
erosis could significantly increase protein content( PC.% ), protein index(PI, mg). lysine content(LC, %)
and lysine index ( LI, mg). The maternal heterosis could highly decrease PC or increase LI. The nutrient
quality traits could also be affected by cytoplasmic effects. The predicted cytoplasmic effects showed that
Zhexie 2 A with WA cytoplasm and Zuo 5 A with japonica type cytoplasm were better than the other cyto-
plasmic male sterile lines and could be used in indica hybrid rice breeding.

Key words: heterosis; seed and maternal genetic effects; cytoplasmic effects; nutrient quality; indica
hybrid rice



