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Table 3. Stepwise regression analysis in the selected mutated rice population with non-mutant parent cultivar (control)

UL U IV
PN . . o3l oyl
Ind d Unstandardized coefficients ? B 7
ndependent ) ol Standardized

variable b coefficients
Standard error

Dl sme Loz ch.w
Significant level

Az olass

. 214.46 3.21 0.773 66.88 0
No. of tillers
o &l olass
No. of filled 30.19 0.685 0.511 44.06 0
grains
4l s 39
100 Grain 923.01 68.25 0.174 13.52 0
weight
ds o
N 1486 75.05 0.025 1.98 0.049
Grain width
5 Slas tataly e
Dependent variable: yield
Y=214.465Ti+30.19Fg+923.01Tw+148.6Gw+1814.578 R2=0.96

als o ,e GW <ls w035 TW ¢ als slaas Fg taoey dldas Ti
Ti: No. of tillers; Fg: No. of filled grains; Tw: 100 Grain weight; Gw: Grain width
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55 e 2
Table 4. Amounts of direct and indirect effects of yield components on grain yield in the selected mutant rice
population based on genotypic correlation coefficients
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Slews asiy olows 2 w3 Ll 2 > Sles
_ No. of tillers No- Of filled 100 Grain o _
Traits . grains weight Grain width Yield
FESTR KV
T 0.77 0.04 0.014 0.001 rg=0.761
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No. of filled 0.061 0.51 -0.021 -0.002 r¢=0.442
grains
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weight
As
Rt 0.048 -0.022 0.074 0.025 rg= 0.121
Grain width

SYY elibe Sl S

Residual effects: 0.202
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Numbers marked with underline indicate the direct effect.
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Table 5. Relative economic values of traits for computing selection indices

Al 1 2 3 4
Traits
oy 3lad 0.773 0.773 0.761 0.87
No. of tillers
2 W13 sl 0.551 0.511 0.442 0.93
No. of filled grains
wls A2 055 0.174 0.174 0.178 0.88
100 Grain weight
wls 20 0.025 0.025 0.121 0.88
Grain width
> St 1 1 1 0.91
Yield

Table 6. Estimated indices and genetic advance in each trait with 10% selection intensity (1.76) based on optimum index

a u..a;—b Ag [ s e .
Index a 4y sl » £l sl Sl do O £l gy d}w [SaBRA/ u‘i':"‘) €
No. of tillers No. of filled grains 100 Grain weight  Grain width RHI AH RE

1 0.979 16.62 0.006 0.035 0.954 9.25 0.557

2 0.979 16.62 0.007 0.031 0.954 9.97 0.608

3 1.12 16.39 0.009 0.035 0.952 8.1 0.495

4 0.61 17.08 0.006 0.009 0.956 16.4 0.961

Llodd acules 0 Jgdr 53 55 50 (o3laBl Lol o Slie 5 B35 sla el

a: The above indicators are calculated based on the economic coefficients in Table 5.
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Abstract

Mutagenesis has been one of the important sources of genetic diversity and Plant mutants can be important
bio-resources for crop breeding and functional genomics studies. Breeding conventional methods for
generating of genetic variability are of low efficiency. We showed that treatment of seeds of rice(Hashemi
cultivar) with 0.8% EMS for 8 h caused visible phenotypic variations on M2 rice mutant genotypes
including flowering date, plant height, number of fertile tiller, panicle length, number of filled and unfilled
grains per panicle, grain width and length, 100 grain weight and grain yield. The phenotypic variation
coefficients of most traits found to be more than the genetic variation coefficients. The number of filled
grains per panicle and seed length had the highest and lowest general heritability, respectivly. The seed
yield had also high heritability. Analysis of correlation between different characteristics in the mutant
genotypes showed that the number of fertile tillers and the number of unfilled grains per panicle had
positive correlation with yield. Also, grain yield exhibited positive and significant correlation with panicle
length, number of tillers and number of filled grains at genotypic level. In multiple regression analysis by
stepwise method, number of tillers, number of filled grains per panicle, 100-grain weight, and grain width
entered into the model, respectively, that explained 96 percent of grain yield variations. Results of grain
yield and its components path coefficient analysis showed that the number of tiller had the highest direct
effect (0.77) through than other traits on grain yield and, therefore it can be considered as major trait in
grain yield improvement in rice. Also, based on results of this research and by using optimal selection
index, mutant genotypes EM 18-17-5 and EM 15-14-1 were selected as superior mutant genotypes. This
mutant population is expected to be serves as a genetical resource for understanding rice biology as well as
for use in genetic improvement of quantitative traits.
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