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Developmental Genetic Analysis for Transparency of Rice Oryza sativa L.
at Different Environments

SHI Chun-Hai' WU Jian-Guo' FAN Long-Jiang' ZHU Jun' WU Ping’

1 Department of Agronomy  Zhejiang University ~Hangzhou 310029  China 2 Department of Biological
Science  Zhejiang University ~Hangzhou 310029  China

Abstract The developmental behavior of gene expression for transparency of rice TR was analyzed from two-
year experimental data at different filling stages by using both conditional and unconditional analysis methods
for quantitative traits of seeds in cereal crops. It was revealed that the gene expression was most active for the
performance of TR at the middle and late filling stages 8 ~ 21d after flowering . The differences of expression
at different environments for triploid endosperm nuclear genes cytoplasmic genes and diploid maternal plant
nuclear genes were found for the performance of TR. The phenomena of which some genetic effects were spas-
modically expressible were detected among filling stages of rice. Because of the higher additive and cytoplasmic
effects along with their interaction effects for TR at the filling stages the better improving effects for this trait
could be expected by selection in rice breeding. Some parents such as Zhenan 3 and 1391 were better than
others for improving TR.
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Table 1  Estimates of unconditional variance components for transparency of rice at different development stages in indica rice x 107!
Developmental stages of rice
Parameter
7d 14d 21d 28d
Ve
Vi 0.000 0.169™ 0.190™ 0.218™
Vb, 0.011™ 0.024™ 0.036™ 0.000
Ve 0.025™ 0.000 0.000 0.100™
Vim « 0.000 0.173™ 0.174™ 0.296™
Vow 4 0.022™ 0.031™ 0.000 0.044™
V(;E t
X Vig 0.143™ 0.204™ 0.037 0.000
X Vg 0.026™ 0.034™ 0.036™ 0.036™
X Ver 0.070™ 0.168™ 0.240™ 0.1117°
X Vime 1 0.163™ 0.210™ 0.112™ 0.000
X Ve « 0.027™ 0.052™ 0.036™" 0.046™
Cr am 0.000 -0.034 -0.065 -0.105
Co bm ¢ -0.013 0.001 0.000 0.000
X Chime amic ¢ -0.061 -0.018 -0.438 0.000
X Cpi pmk 0.005" -0.041 -0.001 -0.005
V. 0.001™ 0.002™" 0.001™ 0.002
*oowx 0.05 0.01 % and ** significant at 0.05 and 0.01 probability levels respectively
2.2
V(j/ V(; =
43.6 VG tlor-1
Vi + Vo Ve 51.4 51.7 Veuioo # Vg =654 3
VA+ VD /VC VGEII -1
=56.6 Veuioo + Ve oo =55.4 ~88.1
V/!.mE
+ Vi 1 Ver 44.2 39.2
Vel V.
CE GE 8 - 21
=51.9 57.8
Vit Viw + Vig + Ve Ve + Ve 1
X

Cog s = 0.005"
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Table 2 Estimates of conditional variance components for transparency of rice TR at different development stages in indica rice

Developmental stages of rice

Parameter 7d | 0d 14d | 7d 21d | 14d 28d | 21d

x 107! x 107! x 107! x 107!

VG the-1

Vi tte 0.000 0.226™ 0.206 0.153"

Vb vii-1 0.011™ 0.014™ 0.000 0.035"

Ve - 0.025™ 0.000 0.000 0.000

Vim 1101 0.000 0.000 0.108™ 0.189™

Vom 111-1 0.022* 0.040™ 0.000 0.043™

V(IE tle—1

X Vig ni-1 0.143™ 0.338™ 0.000 0.000

x Vo 1121 0.026™ 0.048 ™ 0.264" 0.034™

x Veg i1 0.070™ 0.143" 0.106 0.113*

X Vime 1141 0.163™ 0.203™ 0.000 0.027 "

x Vome 114-1 0.027" 0.054™ 0.020™ 0.048"

Vi am 1021 0.000 0.000 -0.175 -0.019

Cp pm 11i-1 -0.013 0.008 ™" 0.000 0.000

X Cim AmkE 110-1 -0.061 0.009 0.000 0.000

X Cor pmr 110-1 0.005" -0.005 0.433 -0.009
Ve ria 0.001™ 0.002" 0.001" 0.002"

® wx 0.05 0.0l * and ** significant at 0.05 and 0.01 probability levels respectively
A Am
A
Am 3
C
c
3
4
0.09 0.01 0.11 0.08 1998 A+ AE, + C+ CE,| +
2 Am + AmE, 0.05 0.00 -0.12 0.16 1999 A
+ AE, + C+ CE, + Am + AmkE,
Cog put 01141 =0.005" 1391

Cp pn i1 =0.008"

V20 1998
1999 -0.03
-0.06 -0.11 0.07 -0.11 -0.08 -0.03

0.03 3
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Table 3 Predicated genetic effects range of transparency for parents at different filling stages of indica rice
Endospern additive effect Cytoplasmic effect Maternal additive effect
Parent A AE, AE, c CE, CE, Am AmE, AmE,
Early filling stage
— -0.03 0.03 -0.02 0.04 -0.05 — 0.01 -0.01
Female -0.06~0.01 0.01~0.05 -0.06~0.04 0.02~0.08 -0.07~0.02 -0.03~0.09 -0.05~0.04
— 0.04 -0.04 0.03 -0.05 0.07 — -0.02 0.01
Male -0.06~0.12 -0.13~0.05 -0.03~0.10 -0.17~0.06 -0.09~0.18 -0.13~0.15 -0.12~0.15
Middle filling stage
0.04 0.04 -0.03 — 0.07 -0.07 -0.06 -0.04 0.03
Female  0.02~0.09 0.03~0.05 -0.04~ -0.02 0.01~0.16 -0.16~0.2 -0.09~-0.2 -0.07~-0.02 0.02~0.06
-0.06 -0.05 0.04 — -0.10 0.10 0.08 0.05 -0.05
Male -0.10~-0.01 -0.13~-0.02 0.00~0.10 -0.25~-0.03 0.4~0.19 0.01~0.16 0.00~0.17 -0.13~ -0.01
Lete filling stage
0.04 -0.11 0.04 — 0.11 -0.11 -0.04 -0.01 0.01
Female 0.02~0.06 -0.22~ -0.4 -0.05~0.13 -0.06~0.24 -0.26~0.03 -0.07~0.00 -0.01~0.00 0.00~0.02
-0.06 0.15 -0.05 — -0.15 0.15 0.06 0.01 -0.02
Male -0.07~-0.04 0.11~0.22 -0.13~ -0.01 -0.27~0.02 0.00~0.23 -0.04~0.14 -0.02~0.04 -0.04~0.02
Mature stage
0.04 — — 0.03 0.05 -0.01 -0.07 — —
Female  0.02~0.08 -0.04~0.09 -0.03~0.11 -0.08~0.09 -0.13~-0.02
-0.06 — — -0.04 -0.07 0.02 0.09 — —
Male -0.08~ -0.05 -0.05~-0.03 -0.16~0.02 -0.07~0.11 0.05~0.12
3
0—
t t=1—>1
8 ~21
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