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Genetic Effects of Agronomic Traits in Yunnan
Aromatic Soft Rice Resources
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(Institute of rice science , Yunnan Wenshan Academy of Agricultural Sciences,Yunnan Wenshan 663000 )

Abstract : The genetic effects of 11 agronomic traits were analyzed using an additive-dominance-epistasis model
in incomplete diallel cross (NCII) design experiment. A total of 30 crosses were derived from 5 aromatic soft rice
landraces in Yunnan as female parents and 6 own-breeding aromatic soft maintenance lines as male parents. The re-
sults showed that most agronomic traits of aromatic soft rice were affected by additive x additive epistasis, additive x
environment interaction and dominance X environment interaction,and the additive effect and dominance effect were
detected at different levels. Yield per plant was affected by gene additive effect, dominance effect, additive x additive
epistasis , additive X environment interaction ,dominance X environment interaction. The general narrow sense herita-
bility of plant height and panicle number was predominant and the other traits of the general narrow sense heritabili-
ty and interactive narrow sense heritability have significance at 0. 01 level ; The genetic correlation among yield com-
ponents were detected at different types and levels,and the genetic correlation among most traits were mainly affect-
ed by additive x additive epistasis,additive X environment interaction,and dominance X environment interaction.
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Table 1 Estimation of genetic variance components of agronomic traits
Pk e B som b I x BB B x HEE LA x B Bl
Traits Vi Vp Vi Ve A\ Viae V.
Bk Plant height 0.000  142.623*  499.169 ** 0. 000 81. 674 5.163 ™ 28.216 "
T Panicle length 0. 000 1.399 = 2.938 0. 000 0. 000 0.954* 1.840*
BRI Spikelets per panicle 0. 000 0. 000 806. 295 ** 536.467 **  1478.030 ** 0. 000 801. 747 **
STRI%H Filled grains per panicle 0. 000 0. 000 215.912* 181.712*  688.474 ™ 0. 000 664. 263 **
45905 Seed setting rate 0. 000 0. 000 56. 645 67.400"  365.662* 0. 000 62.233
TR EE 1000-grain weight 0. 000 0. 000 2.145™ 0. 486 ** 2.211™ 0. 000 0.348 **
£ FH I Growth duration 0. 000 0. 000 168. 738 ** 65.866**  332.221* 0. 000 4.393*
A % Panicle number 0.102*  0.737* 0. 000 0. 000 1.011* 0. 000 1.887
S Flag leaf length 0. 000 0. 000 10. 818 ** 5.567 " 14. 594 = 0. 000 20. 894 **
BUH-5E Flag leaf width 0.005*  0.011* 0.002 ** 0.002 ** 0. 000 0.004 * 0.012*
HRRPA i Yield per plant 8.914*  1.398 ™ 12.561 " 6.958 ** 74.983 0. 000 8.741*

S R 0.05 F10.01 KFERE, TE

*and ™ indicate the significance at 0. 05 and 0. 01 level ,respectively. The same as below. V, = Additive effect; V) = Dominant effect; V,, = Additive x

Additive interaction effect;V,; = Additive X environmental interaction effect; Vy); = Dominant x environmental interaction effect; V. = Additive x Addi-

tive with environmental interaction effect; V, = Environmental effect
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Table 2 Estimation of ratio of genetic variance components of agronomic traits

PR T b Joxcm Bt it x HEE B xR M x A5 Bl

Traits V/Vp Vo / Vo Vu/ Vo Ve’V ViV Ve’ Ve V./Vp
Bk Plant height 0. 000 0.188 ** 0. 660 ** 0. 000 0.108 ** 0. 007 0.037 **
T Panicle length 0. 000 0.196 ** 0.412* 0. 000 0. 000 0. 134 0.258 ™
SR %L Spikelets per panicle 0. 000 0. 000 0.223* 0. 148 ™ 0. 408 ** 0. 000 0.221*
SRR Filled grains per panicle 0. 000 0. 000 0.123 0. 104 ** 0.393 ** 0. 000 0.379
45975 Seed setting rate 0. 000 0. 000 0.103 ** 0.122* 0. 662 ** 0. 000 0.113*
TR E 1000-grain weight 0. 000 0. 000 0.413 * 0. 094 ** 0.426* 0. 000 0. 067 **
£ F 1 Growth duration 0. 000 0. 000 0.295** 0.115* 0.582* 0. 000 0. 008 **
£ %4 Panicle number 0.027*  0.197* 0. 000 0. 000 0.271 ™ 0. 000 0.505 *
S Flag leaf length 0. 000 0. 000 0.209 ** 0.107* 0.282* 0. 000 0. 403 **
SIH-5E Flag leaf width 0.125™  0.300*" 0. 065 ** 0. 056 ** 0. 000 0.119 * 0.335"
itk Yield per plant 0.078*  0.011 0.111* 0. 061 ** 0. 661 ** 0. 000 0.077 **

V) = Phenotypic effect
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Table 3 Estimating heritability of main agronomic traits

= kK o8 kY SRR ghIR ThiE  EEW ARG Sk SIntEE
U parameter Plant  Panicle  Spikelets Filled grains  Seed 1000-grain ~ Growth  Panicle  Flag leaf  Flag leal

height length  per panicle per panicle setting rate weight duration number length width
Wm e SR h,®  65.96™ 41.217 22,26 12.34 10.28"  41.33*  29.54*  2.73*  20.86* 18.96*
AR XGBE R hg® 0.68  13.38* 14.81** 10. 38 ** 12.21* 9.36™  11.53™  0.00 10.73 % 17.54™
Be SList A5 by 66.64 ™ 54,58  37.07" 22,73 22,49  50.69  41.07™  2.73*  31.59" 36.49"

h¢? : General narrow sense heritability ;h ;.2 : Interactive narrow sense heritability ;hy? ; Narrow sense heritability
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Table 4 Estimates of genetic correlations among a few of main yield traits

mH AHICZE 1Y Ps® RS SR FhiE A 5k
Ttem Correlation Spikelets per panicle Filled grains per panicle 1000-grain weight Paniclenumber
PR Jin: 0. 000 0. 000 0. 000 1. 000 **
Yield per plant TR 0. 000 0. 000 0. 000 0.831*
s A7 -0.303 -0.274 0.387 * 0. 000
S x FRE -0.773 * -0.09%4 1. 000 ** 0. 000
B x AR -0.546 * -0.311 0.598 ** —-0.342
i x FREE 0. 000 0. 000 0. 000 0. 000
SERIER i 0. 000 0. 000 0. 000
Spikelets per panicle Ak 0. 000 0. 000 0. 000
i x A e -0.715 ™ -0.707 ** 0. 000
fintk x PRk 0.142* ~0.926** 0. 000
T x BREE -0.216 -0.837* -0.696 **
A x BREE 0. 000 0. 000 0. 000
SRR S 0. 000 0. 000
Filled grains per panicle B 0. 000 0. 000
Jin s kv -0.672* 0. 000
Jint x ¥5% -0.038 0. 000
B x B —0.498 ** 0.179
A x FRBE 0. 000 0. 000
ThidE it 0. 000
1000-grain weight [TXen 0. 000
i i A5 0. 000
T x BR35 0. 000
S x FRBE 0.553*
A x FREE 0. 000
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