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Abstract

Broad sense heritability indicates influences of genetics and environment in the expression of quantitative
traits. The relationship of yield and other traits is used to assess of traits through direct and indirect effect impact
studies, as a basis for selection. Broad sense heritability and the association of yield and other traits using correlation
and path analysis were analyzed in Dawk Kha 50 upland rice mutants in M, generation. The results showed that
broad sense heritability values of agricultural traits were moderate to high of days to flowering, plant height,
number of tillers per plant, number of panicle per plant, number of grain per panicle, grain weight per panicle,
1,000 grain weight and yield per plant (81.33, 67.48, 85.62, 85.69, 58.03, 50.94, 35.23 and 69.33%, respectively).
Agricultural traits positively correlated with high yield, including days to flowering, number of tillers per plant,
number of panicle per plant and number of grain per panicle (0.40, 0.38, 0.40 and 0.32, respectively). Plant height
negatively correlated with high yield (-0.57). The highest positive direct effects on yield were indicated to the grain
weight per panicle (5.60). The number of grain per panicle and 1,000 grain weight (5.49 and 3.49, respectively) had
positive indirect effects on yield, via the grain weight per panicle. Thus, days to flowering, plant height, number of
tillers per plant, number of panicle per plant, grain weight per panicle and 1,000 grain weight can then be used as
a selection criterion to increase productivity in the next generation.
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Table 1 Estimates of genotypic variation, phenotypic variation
and heritability for agronomic traits of Dawk Kha 50 mutants
on Mg generation

Traits 0; 0'5 hlz, (%)
Days to flowering 0.73 0.89 81.33
Days to maturity 0.01 0.33 3.03
Flag leaf length (cm) 0.00 18.00 0.00
Flag leaf width (cm) 0.00 0.01 0.00
Plant height (cm) 72.16 106.94 67.48
No tillers per plant 10.84 12.66 85.62
No. panicle per plant 10.42 12.16 85.69
Panicle length (cm) 0.07 2.88 2.37
No. grain per panicle 540.13 930.73 58.03
grain weight per panicle (g) 0.23 0.46 50.94
1000 grain weight (g) 1.42 4.04 35.23
Yield per plant (g) 9.47 13.66 69.33

O'g2 = genotypic variation, 0'5 = phenotypic variation and hlzj =
broad sense heritability

Table 2 Phenotypic correlations of agronomic traits of Dawk Kha 50 mutants on Mg generation.

DF DM FLL FLW PH NT/P NPa/P PaL NG/Pa  GW/Pa 1,000GW Y/P
DF 0.73" 0.23 0.32 -0.41 0.59" 0.53" 0.12 -0.09 -0.15 -0.40 0.40
DM 0.29 0.04 -0.35 0.41 0.33 0.14 -0.28 -0.37 -0.57" 0.24
FLL 0.16 -0.17 0.25 0.30 0.86" 0.44 0.37 -0.01 0.13
FLW 0.11 0.27 0.26 0.45 -0.34 -0.29 0.12 -0.11
PH 0.11 0.12 0.05 -0.28 -0.24 0.12 -0.57"
NT/P 0.98" 0.27 -0.18 -0.26 -0.38 0.38
NPa/P 0.32 -0.13 -0.21 -0.35 0.40
PaL 0.17 0.15 0.05 -0.16
NG/Pa 0.98" 0.48" 0.32
GW/Pa 0.62" 0.24
1,000GW -0.18

“" = Significant difference at P<0.05 and P<0.01 level, respectively;

DF = Days to flowering, DM = Days to maturity, FLL = Flag leaf length (cm), FLW = Flag leaf width (cm), PH = Plant height (cm), NT/P
= No tillers per plant, NPa/P = No. panicle per plant, PaL = Panicle length (cm), NG/Pa = No. grain per panicle, GW/Pa = Grain weight

per panicle
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(2), 1,000GW = 1,000 grain weight (g), Y/P = Yield per plant (g)
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MuvseNananvasUsEINTaugnatenandt 50 Tudhil 4
Andulseaninisinaulafissnuludinlinuindian 0.5 -
0.96 (Chuchert et al., 2018; Junsawang et al., 2019; Sari
et al., 2019)
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Table 3 Phenotypic path analysis of agronomic trait effects on yield of Dawk Kha 50 mutants on M, generation

Direct and indirect effect

Correlations
Traits
DF DM FLL FLW PH NT/P NPa/P PaL NG/Pa GW/Pa 1,000GW  coefficien with Y/P

DF -135 064 007 035 024 -051 103 -016 036 -0.85 0.58 0.40
DM 099 088 008 004 021 -036 065 018 111 -2.05 0.84 0.24
FLL 032 026 028 018 010 -022 059 -1.12 -1.72 210 0.01 0.13
FLW 043 004 005 109 -007 -023 050 059 135 -164  -0.18 -0.11
PH 055 -030 -005 012 -0.60 -0.09 023 -006 112 ~-132  -0.18 -0.57"
NT/P 080 036 007 029 -006 -0.87 192 036 073 -1.46 0.56 0.38
NPa/P 071 029 008 028 -007 -086 195 -042 052 -1.18 051 0.40
Pal. 016 012 024 049 -0.03 -024 063 -131 -067 084 -0.07 -0.16
NG/Pa 012 -025 012 -037 017 016 -026 -022 -3.95 549 -0.70 032
GW/Pa 020 -032 010 -032 014 023 041 -020 -388 5.60 -0.91 0.24
1,0006W 054 -050 000 013 -007 033 -068 -006 -1.89 3.49 -1.46 -0.18

= Significant difference at P<0.05

The bold numbers on diagonal show direct effect path coefficients, the rest stand for indirect effect path coefficients.

(1-R)=0.178

DF = Days to flowering, DM = Days to maturity, FLL = Flag leaf length (cm), FLW = Flag leaf width (cm), PH = Plant height (cm),

Residual effect

NT/P

= No tillers per plant, NPa/P = No. panicle per plant, PaL = Panicle length (cm), NG/Pa = No. grain per panicle, GW/Pa = Grain weight
per panicle (g), 1,000GW = 1,000 grain weight (g), Y/P = Yield per plant (g)
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