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Table 1- Agronomic and morphological characteristics of rice cultivars
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Table 2- Analysis of variance for different traits in 6 rice genotypes in diallel cross based on randomized complete block design
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@sl;T 4,5 Pre-Anthesis  Post-Anthesis o>, ¢S, k. Panicle Grains. 1000-grain als 5 Shes

S.OV. sk df phase phase Flag leaf area length panicle weight Grain yield
Block S 2 3.39™ 0.11™ 3.46™ 0.61™ 8.13™ 0.22™ 0.089"
Genotype L 20 268.55" 181.79" 281.9" 13.147  1154.8" 6.7" 9.84™

Error s 40 2.12 0.86 5.97 0.41 5.89 0.15 0.025
CV%  (hoys) Sl ks o o 1.82 3.03 6.05 2.09 1.35 1.53 1.95

BIENSL g

ns: Non-significant

* and **: Significant at 5% and 1% probability levels, respectively
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Traits Slaw
A A Al I ey i e als J5m 05
Pre-Anthesis ~ Post-Anthesis oz S an Wt b a5 palslas 1000-grain 415 5 Slas
Parameters s 2l phase phase Flag leafarea  Panicle length  Grains/ panicle weight Grain yield
s S5 r
Reg. coefficient (b) 0.58 0.71 0.64 0.90 0.72 1.06 1.21
Hy: b=1 1.28"™ 0.48™ 0.49™ 0.73™ 0.76"™ 0.56™ 1.59™
Hy: b=0 2.80" 3.16" 2.88" 6.56" 3.95" 10.40” 9.22"
Sl o ks
MS of Wr-Vr 281.10" 421.80™ 1146.40™ 285.40™ 14.80™ 4.65™ 9.46"™
M)é\}bdk:,‘ch.u)a)\:@u%jq:ﬁéﬁé}ﬁé
BIENpL g

ns: Non-significant
* and **: Significant at the 5% and 1% levels of probability, respectively
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Table 4- Assessment of genetic components of traits based on Hayman method (Hayman, 1954a; Hayman, 1954b)

Traits Slae
@.uf @Jlfjlﬂs\.&f als Hl8 055
b el Pre-anthesis ~ Post-anthesis TS e St dsk W3 g wls ol 1000-grain 4t 3, Sles
Parameters phase phase Flag leaf area  Panicle length  Grains/ panicle weight Grain yield
D 159.95™ 22.94° 208.01" 5.07" 566.46" 2.29 4.89"
H, 149.301" 7757 340.02" 4.48" 1475.7" 4.55" 737"
H, 112.249" 52.601"" 237.7" 3.519° 1051.9™ 4217 5.8017
F 74.685 42.567 251.49 -1.753 715.95 1.561 4.817
H,/4H, 0.188 0.169 0.175 0.197 0.178 0.231 0.197
Hl
1 0.96 1.838 1.279 0.94 1.614 1.411 1.226
D
r (Pr, Wr+Vr) -0.84 -0.44 0.12 -0.37 -0.82 -0.94 0.56
1/4DH1 +F
e 1.637 3.037 2.796 0.689 2.286 1.637 2.338
4DH, - F
hf 0.68 0.165 0.323 0.794 0.34 0.327 0.36

* and **: Significant at the 5% and 1% levels of probability, respectively
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Estimation of gene action and heritability of important agronomic traits in rice

(Oryza sativa L.)
Rahimi, M." and B. Rabiei’

ABSTRACT

Rahimi, M. and B. Rabiei. 2009. Estimation of gene action and heritability of important agronomic traits in rice

(Oryza sativa L.). Iranian Journal of Crop Sciences. 10 (40): 362-376 (in Persian).

In order to estimate the gene action and heritability of 8 important agronomic traits, 6 genotypes of rice were
studied in a 6x6 half-diallel cross. Parents and their progenies were grown in a randomized complete block
design with three replications in Field Research Station of the University of Guilan, Rasht, Iran, in 2006
cropping season. Eight traits including pre-anthesis phase, post anthesis phase, flag leaf area, panicle length,
number of grain per panicle, 1000 grain weight and grain yield were evaluated. Analysis of variance of data
showed significant differences (p<0.01) between genotypes for all studied traits. Results from graphical analysis
based on Hayman method showed that non-additive effect for all traits, except pre-anthesis phase and panicle
length, were important than the additive effect. Pre-anthesis phase and panicle length were controlled by partial
dominance effect (with higher additive effect) and the other traits were controlled by over-dominance gene effect
in selected genotypes. For panicle length, the parents had more recessive allele frequencies, while for other traits
the frequencies of dominant alleles were greater in parents. Narrow-sense heritability varied from 0.165 to 0.794
for duration of post-anthesis phase and panicle length, respectively. It can be concluded that both hybridization
and selection approaches can be used to improve panicle length and duration of pre-anthesis phase, however, for

the other traits including grain yield heterosis and hybrid development are recommended.

Keywords: Diallel cross, Gene action, Hayman graphical analysis, Heritability and Rice.
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