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Genotypic and Phenotypic Correlation
and Path Coefficient Analysis in Barley

Heung Bae Kim*

ABSTRACT

Estimate of heritabilities, genotypic and phenotypic correlations and path coefficient analysis were per-
formed for the seven characters of barley cultivars (Hordeum vulgare L.). Heritabilities of broad sense for stem
length and spike length were 0.923 and 0.907. Kernels per spike, grain yield and 100 grain weight also showed
high heritabilities. High genotypic and phenotypic correlations existed between stem length and 100 grain
weight. Grain yield showed highly significant phenotypic correlation with spike length, 100 grain weight and
kernels per spike. Genotypic correlations between those characters were moderately high. Number of stem had
greatest direct effect but the number of spike had a strong negative direct effect upon grain yield. Kernels per
spik'e via number of spike showed greatest indirect effect and the number of stem via number of spike showed

strong negative indirect effect upon grain yield.
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Table 1. Heritability estimates for stem length and 6 other characters of barley cultivars grown
in Seoul in 1983-1984.

Stem No. of Spike 100 grain No.of Kernels Grain
length stem length weight spike per spike yield
Heritability 0.923 0.179 0.907 0.823 0.147 0.841 0.890

- 175 -



£ R o4 2 dbe} Zeh BRS #ENL093
RS 0.907, 100 E-S 0.823 RE -2 0.84184

e BENS ¥ AN KES 0.890 024 L& #
BhHE wolgdel 27} EEol HE REHS X
el B Aoz Jelidcl &R 'Y AEY K
#, 8. [,000 8E %9 #EHo] Jdetm  H|E
stdod & 02 Ko BE, #HE9 #HEH =

L Aoz /sl XFEEY KRS J3skn Qe
U4 l0eE WEos AES KEY BENL e A
o2 HEste 20 @Y KBS HAEY A HRY
#ER e Azl sk ohd st sh

2., REZABM, RFEM, BIEEH
% B RER S, REMNM 2 BUAEN

Table 2. Phenotypic, genotypic and environmental correlations between all pairs of 7 characters of barley
cultivars,
Stem No. of Spike 100 grain No. of Kernels Grain
length stem length weight spike per spike yield
Stem P -0.0388  0.2070 0.5153" " —~0.0448 0.0027 0.3333"
length G -0.1145 0.2405 0.6324 -0.1613 0.0126 0.3956
rE - 0.0419 -0.0992 -0.2544 0.1101 -0.0579 -0.2050
No. of tP 0.0632 0.0066 0.8988"20.3432"" _0.2082
stem G -0.0471 0.2128 0.9549 -0.8605 -0.2778
1E - 0.2485 -0.1454 0.9227 -0.0755 -0.3174
Spike P 0.3169°  0.0861 06221+ 05985 "
length G - 0.3224 0.0023  0.6757 0.6054
rE 0.2923 0.2059 0.2737 0.5548
100 grain P -0.0576 0.1538 0,7409“
weight G 0.0209 0.1319 0.7777
tE 0.1866 0.2451 0.5309
No. of P —0.2492 —-0.2161
spike G —-0.7774 —0.4500
rE -0.0529 -0.3119
Kernels P 0.5902""
per spike G 0.6510
rE - 0.1927
Grain P
yield G -~
_IE

* **Significant at the 0.05 and 0.01 probability levels, respectively.
P, rG and tE symbolize phenotypic correlation, genotypic correlation and environmental correlation,

respectively.
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Table 3. Path coefficient analysis of 6 characters upon grain yield of barley cultivars.

. ire fe dire otypic

Pathways of association Patn coctfiont  sifoct . comelation
Yield vs stem length

Direct effect -0.1272

Indirect effect via no. of stem -0.1325

Indirect effect via spike length 0.1097

Indirect effect via 100 grain weight 0.3035

Indirect effect via no. of spike 0.2406

Indirect effect via kernels/spike 0.0015

Total 0.3956
Yield vs no. of stem

Direct effect 1.1573

Indirect effect via stem length 0.0146

Indirect effect via spike length -0.0215

Indirect effect via 100 grain weight 0.1021

Indirect effect via no. of spike ~1.4242

Indirect effect via kernels/spike —-0.1061

Total -0.2778
Yield vs spike length

Direct effect 0.4559

Indirect effect via tstem length -0.0306

Indirect effect via no. of stem —0.0545

Indirect effect via 100 grain weight 0.1547

Indirect effect via no. of spike —0.0035

Indirect effect via kernels/spike 0.0833

Total 0.6054
Yield vs 100 grain weight ’

Direct effect 0.4799

Indirect effect via stem length —-0.0805

Indirect effect via no. of stem 0.2463

Indirect effect via spike length 0.1469

Indirect effect via no. of spike —0.0313

Indirect effect via kernels/spike 0.0163

Total 0.7777
Yield vs no. of spike

Direct effect ~1.4915

Indirect effect via stem length 0.0205

Indirect effect via no. of stem 1.1051

Indirect effect via spike length 0.0011

Indirect effect via 100 grain weight 0.0101

Indirect effect via kernels/spike —0.0954

Total —0.4500
Yield vs kernels per spike

Direct effect 0.1233

Indirect effect via stem length —0.0016

Indirect effect via no. of stem —-0.9959

Indirect oeffect via spike length 0.3081

Indirect effect via 100 grain weight 0.0633

Indirect effect via no. of spike 1.1538

Total 0.6510
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