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Correlations between grain yield and yield related traits in barley mutant lines 

B. Dyulgerova*

Institute of Agriculture, 8400 Karnobat, Bulgaria

Abstract. The present study was undertaken with the objective to determine the association between yield and its component characters and their direct and 
indirect effects on grain yield in winter barley (Hordeum vulgare L.) mutant lines. The study was conducted at the Institute of Agriculture, Karnobat, during the 
period 2009–2011 and included 19 lines, developed by mutant treatment with sodium azide of cultivar Veslets. Phenotypic correlations of grain yield were 
highly significant and positive with number of grains in spike, weight of grains in a spike and weight of grains in a plant. The maximum direct contribution to grain 
yield was made by weight of grains in a plant and number of grains in spike. Therefore, these traits can be used as selection criteria to high-yielding winter 
feed barley mutants.
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based on the spike progeny method. The M  seeds obtained from the Introduction 2

main-stem spike were sown in rows. Selection of mutants was 
carried out in the M  and M  generations. M  plants showing a Yield is a complex quantitative character governed by a large 2 3 2

difference from the control and plants with desired phenotypes were number of genes with small cumulative effect and is highly 
harvested individually. Then M  progeny from selected M  plants influenced by environment. Hence, the selection of superior mutants 3 2

based on yield as such is not effective. For a rational approach according to the pedigree selection procedure were grown. The 
towards improvement of yield, selection has to be made for the mutants with desired changes were transferred to the M  generation. 4

component traits of yield. The magnitude of correlations between In M  and M  generations ten plants were randomly selected from 6 7

yield and its component and their utilization in the selection had been each plot and data were collected for plant height (cm), spike length 
stated by a number of researchers (Prasad et al., 1980; ShouFu et (cm), awn length (cm), spikelet number per spike, grain number per 
al., 1997; Hosin babaiy et al., 2011; Al-Tabbal and Al-Fraihat, 2012). spike, grain weight per spike (g) and grain weight per plant (g). 1000 
Although correlation coefficient is very important to determine traits grains weight (g), hectoliter weight (kg) and grain yield per plot were 
that directly affect grain yield, they are insufficient to determine recorded. 
indirect effect of these traits on grain yields. Path-coefficient analysis The experiments were organized in a Randomized Complete 

2is one of the reliable statistical techniques which allow quantifying Block Design with 4 replications on plots of 10 m . Standard 
the interrelations of different components and their direct and agronomic and plant protection practices were used. The data of 
indirect effects on grain yield through correlation estimates. In plant three years have been summarized and phenotypic correlation 
breeding path-coefficient analysis has been used to explain clearly coefficients and direct and indirect effect of some productivity 
the relations among yield components and assist identification of elements on plant yield were estimated. For statistical analyses the 
traits that are useful as selection criteria to improve crop yield (Singh, software package GENES was used (Cruz, 2006).
1987; Ahmed et al., 2003; Milomirka et al., 2005 Drikvand et al., 
2011; Zaefizadeh et al., 2011).

The aim of this study was to determine the association between Results and discussion
yield and its component characters and their direct and indirect 
effects on grain yield in winter barley (Hordeum vulgare L.) mutant 

The phenotypic correlations between grain yield and yield 
lines.

related traits for the studied mutant lines are presented in Table 1. 
Grain yield per plot exhibited significant and positive correlation with 
number of grains in spike (r = 0,811) followed by weight of grains in a 

Material and methods spike(r = 0,779) and weight of grains in a plant (r = 0,694). The 
correlation between plant height and grain yield was positive but not 

The experimental work was conducted during the period significant (r = 0,183). Plant height had negative and not significant 
2008/2009-2010/2011 at the Institute of Agriculture, Karnobat. As correlation with spike length (r = -0.552) and number of productive 
plant materials, 19 mutant lines derived from the variety Veslets tillers per plant (r = -0.573). Plant height also had negative but 
were used. Veslets is a well adapted, widely grown in Bulgaria winter significant correlation with spikelet number per a spike(r = -0.836). 
6-rowed feed barley variety developed by the Institute of Agriculture, Significant positive was determined between spikelet number per 
Karnobat. Seeds of this variety were subject to treatment with 1.0 spike and number of productive tillers per plant (r = 0,723). The 
and 2.0 mM solutions of sodium azide at pH 3.0 for 16 hrs at 25 ± phenotypic correlations of spike length with spikelet number per 

o2 C. M  plants grown after mutagenic treatments were propagated 1 spike (r = 0,900) and grain number per spike (r = 0,754) were 
* e-mail: bdyulgerova@abv.bg
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Table 2. Direct and indirect effects of yield related traits on grain yield for 19 mutant lines from barley cultivar Veslets 

Traits
Direct
effect

 0.560

-0.634

 0.869

1. Grain number per spike

2. Grain weight per spike

3. Grain weight per plant

Indirect effect

1

-

0.491

0.520

-0.556

-

-0.610

2 3

0.807

0.837

-

Total indirect
effect

 0.251

 1.358

-0.090

Table 1. Phenotypic correlation coefficients among ten characters determined for 19 mutant lines from barley cultivar Veslets

*, ** Statistical significance at Р <0,05* and P<0,01**

Traits Plant
height

Plant height

Number of
productive
tillers per plant

Number of
productive

tillers
per plant

Spike
length

Spike length

Spikelet
number

per spike

Grain
number

per spike

Grain
weight

per spike

Grain
weight

per plant

1000
grains
weight

Hectoliter
weight

Spikelet
number
per spike

Grain number
per spike

Grain weight
per spike

Grain weight
per plant

1000 grain
weight

Hectoliter
weight

Grain yield

 1

-0.573

-0.552

-0.836**

-0.234

-0.032

-.0088

-0.067

-0.436

 0.183

 1

 0.568

 0.723*

 0.281

 0.286

 0.336

 0.110

 0.339

-0.128

 1

 0.900**

 0.754*

 0.563

 0.598

-0.253

 0.295

 0.394

 1

 0.601

 0.392

 0.467

-0.049

 0.432

 0.162

1

0.877**

0.928**

0.178

0.517

0.811**

1

0.963**

0.330

0.606

0.694*

1

0.789**

0.016

1

0.083

1

0.362

0.577

0.779*
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significant. Grain number per spike is an important yield contributing between spike length and grain number per spike. The strong 
component and is often used as a selection trait in barley breeding positive relationship among grain number per spike and grain yield 
programmes. In our study, grain number per spike exhibited indicates that genes controlling these traits in the present mutant 
significant positive correlation with grain weight per spike (r = 0,877) lines could be utilized for the development of high yielding barley 
and grain weight per plant (r = 0,928). Grain weight per plant showed genotypes with more grains in the spike. Similar significant positive 
significant positive relationship with grain weight per spike (r = association among yield and grain number per spike was also 
0,963). The correlation between 1000 grains weight and hectoliter observed by Prasad et al. (1980), Tas and Зelik (2011), Al-Tabbal 
weight was of positive nature and significance (r = 0,789). and Al-Fraihat (2012).

The positive and significant association of spike length with It was also determined in our study that 1000 grain weight and 
spikelet number per spike in the present study indicates that grain yield were non-significantly related. Similar results were 
increased spike length would simultaneously increase the number of reported by Drikvand et al., (2011) and Budakli Carpici and Celik 
spikelets per spike and hence improve grain yield. Positive and (2012), while Bhutta et al., (2005) and Al-Tabbal and Al-Fraihat 
significant association among these two traits in the present study (2012) have reported that the weight of 1000 grain was positively 
corresponds to the results reported by Bhutta et al. (2005) in correlated with grain yield in barley.
barley.The relationship between spike length and grain number per The path coefficient analysis provides an effective way of 
spike is indicative of simultaneous genetic improvement in these two finding out direct and indirect sources of correlation. Direct and 
traits. Several researchers like Khaliq et al. (2004), Budakli Carpici indirect effects of these components determined on grain yield and 
and Celik (2012) have also reported similar positive association their contribution ratios are summarized in Table 2. The results of 
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Path coefficient analysis revealed that grain weight per plant exerted Cruz CD, 2006. Programa GENES: anбlise multivariada e 
the highest direct positive effect (+0.869) on grain yield followed by simulaзгo. Universidade Federal de Viзosa, Viзosa, 175.
grain number per spike (+0.560). Grain weight per spike exhibited Drikvand R, Samiei K and Hossinpor T, 2011. Path Coefficient 
negative direct effect (-0.634) on grain yield. Our results are in Analysis in Hull-less Barley under Rainfed Condition. Australian 
agreement with those reported by Sukram et al. (2010) and Budakli Journal of Basic and Applied Sciences, 5, 12, 277-279.
Carpici and Celik (2012) who found that grain number per spike Hosin Babaiy A, Aharizad S, Mohammadi A and Yarnia M, 2011. 
exerted direct positive effect on grain yield.  Survey, Correlation of Yield and Yield Components in 40 Lines 

Barley (Hordeum vulgare L.) in Region Tabriz. Middle-East Journal 
of Scientific Research, 10, 2, 149-152.
Khaliq I, Parveen N and Chowdhery MA, 2004. Correlation and 

Conclusion 
path coefficient analysis in bread wheat. International Journal of 
Agriculture and Biology, 6, 4, 633-635.

Through correlation and path coefficient analysis, it was Milomirka AM, Paunovic A, Djurovic D and Knezevic D, 2005. 
revealed that among different characters which showed positive Correlation and Path Coefficient Analysis for Yield and Yield 
significant association with grain yield, grain weight per plant and Components in Winter Barley. Acta Agriculture Serbica, 20, 3-9.
grains number per spike should be given more importance in Prasad G, Singh SN, Dwivedi DP and Pal H, 1980. Evaluation of 
selection criteria for superior mutants as these traits depicted high gamma-ray induced mutants and correlation studies in barley 
direct positive effect on grain yield. (Hordeum vulgare L.). Barley Genetics Newsletter, 10, 58-61.

Shou Fu X, Feng Jun W and Runsheng J, 1997. Correlation 
analysis of several quantitative characters of barley. Barley Genetics 
Newsletter, 27, 55-62.References
Singh RM, 1978. Correlation and coheritability studies in certain 
gamma ray induced mutants of barley (Hordeum Vulgare). Barley Ahmed HM, Khan BM, Khan S, Kissana N and Laghari S, 2003. 
Genetics Newsletter, 8, 91-92.Path coefficient analysis in bread wheat. Asian Journal of Plant 

Science, 2, 6, 491-494. Sukram P, Tejveer S and Ramesh B, 2010. Estimation of Genetic 
Al-Tabbal JA and Al-Fraihat AH, 2012. Genetic Variation, Parameters in Barley (Hordeum Vulgar L). Crop Improvement, 37, 1, 
Heritability, Phenotypic and Genotypic Correlation Studies for Yield 52- 56.
and Yield Components in Promising Barley Genotypes. Journal of Tas B and Зelik N, 2011. Determinatэon of seed yield and some 
Agricultural Science, 4, 3, 193-210. yield components through path and correlation analyses in many 
Bhutta WM, Barley T and Ibrahim M, 2005. Path-coefficient six-rowed barley (H. vulgare conv. hexastichon). African Journal of 
analysis of some quantitative characters in husked barley. Caderno Agricultural Research, 6, 21, 4902-4905.
de pesquisa Série biologia, 17, 1, 65-70. Zaefizadeh M, Ghasemi M, Azimi J, Khayatnezhad M and 
Budakli Carpici E and Celik N, 2012. Correlation and Path Ahadzadeh B, 2011. Correlation Analysis and Path Analysis for 
Coefficient Analyses of Grain Yield and Yield Components in Two- Yield and its Components in Hull-less Barley. Advances in 
Rowed of Barley (Hordeum vulgare convar. distichon) Varieties. Environmental Biology, 5, 1, 123-126.
Notulae Scientia Biologicae, 4, 2, 128-131.
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