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Abstract

The present investigation entitled “Study on Genetic Variability, Correlation and Path Analysis in

Barley (Hordeum vulgare L.)” was conducted during the Rabi season of 2025-26 at the Agricultural

Research Farm, School of Agriculture, Suresh Gyan Vihar University, Jaipur (Rajasthan) to assess the

extent of genetic variability, heritability, genetic advance, correlation coefficients and path coefficients

for yield and yield-attributing traits. Twenty-two diverse barley genotypes were evaluated in a

Randomized Block Design (RBD) with three replications. Observations were recorded on eleven quan-

titative characters: days to 50% flowering, days to maturity, plant height (cm), number of tillers per

plant, number of effective tillers per plant, spike length (cm), number of grains per spike, test weight

(1000-grain weight, g), grain yield per plant (g), biological yield per plant (g) and harvest index (%).

Analysis of variance revealed highly significant differences (P ≤ 0.01) among genotypes for all eleven

characters studied, indicating the presence of substantial genetic variability. High estimates of genotypic

coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were recorded for number

of tillers per plant (15.21% and 16.46%), grain yield per plant (11.18% and 12.99%) and harvest index

(11.13% and 11.37%). Broad-sense heritability estimates ranged from 32.40% for plant height to

95.68% for harvest index. High heritability coupled with high genetic advance as per cent of mean

(GAM) was recorded for number of tillers per plant (85.37%, GAM = 28.95%), harvest index (95.68%,

GAM = 22.42%), grain yield per plant (74.01%, GAM = 19.81%), days to maturity (93.20%, GAM =

18.39%) and number of effective tillers per plant (90.78%, GAM = 18.17%), indicating the predomi-

nance of additive gene action and high response to direct selection. Correlation analysis showed that

grain yield per plant had highly significant positive genotypic associations with number of grains per

spike (rg = 0.8835), number of effective tillers per plant (rg = 0.8519), test weight (rg = 0.8456), spike

length (rg = 0.8231), biological yield per plant (rg = 0.7767) and harvest index (rg = 0.7767). Path coef-

ficient analysis identified harvest index (direct effect = 0.3888), number of effective tillers per plant

(0.2624), spike length (0.2015), biological yield per plant (0.1604) and test weight (0.0804) as major di-

rect yield contributors at the genotypic level. Genotypes RD 3109 (23.77 g yield/plant), K 499 (20.60

g), K 603 (20.39 g), RD 2907 (20.31 g) and K 125 (20.11 g) emerged as top performers and can be uti-

lized as potential parents in barley crop improvement programmes.
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1. Introduction

Barley (Hordeum vulgare L.) is one of the earliest domesticated crop plants and ranks fourth among global

cereal crops in terms of production and cultivated area after wheat, rice and maize (Bothmer et al., 2003) 
[1]

.

Botanically, barley belongs to the family Poaceae and is a self-pollinated diploid species with a chromosome

number of 2𝑛 = 2𝑥 = 14 and a haploid genome size of approximately 5.5 pg (Bennett et al., 1976) 
[2]

.

Originating in the fertile crescent of the Middle East, barley exhibits broad ecological adaptability, short du-

ration and remarkable tolerance to environmental abiotic stresses such as salinity and drought (Salamini et

al. 2002, El-Hashash and El-Absy 2019, Riehl 2019) 
[3]

.

In India, barley is primarily cultivated as a Rabi season crop in the north-western plains. The grain is widely

utilized as livestock feed, poultry feed, raw material for malting and brewing industries and human dietary

food items such as sattu, chapatis and pearl barley (Agricultural Statistics at a Glance 2024) 
[4]

. In India, bar-

ley is cultivated over an area of approximately 0.67 million hectares with a total production of 1.72 million

tonnes and an average productivity of 25.7 q ha
−1

 (Directorate of Economics and Statistics 2024) 
[5]

.

Rajasthan is the leading barley-producing state in the country, occupying about 0.33 million hectares with a

production of 0.93 million tonnes and a productivity of 28.2 q ha
−1

 (DES, 2024) 
[5]

. Major barley growing

districts in Rajasthan include Jaipur, Alwar, Bharatpur, Jhunjhunu, Churu, Nagaur, Sikar, Hanumangarh and

Ganganagar (Directorate of Agriculture Rajasthan, 2023) 
[6]

.
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Despite its economic and nutritional significance, barley productivity

remains limited by changing climatic patterns and variable environ-

mental conditions (Safhi et al., 2024) 
[7]

. Genetic enhancement of

grain yield requires systemic knowledge of the nature and magnitude

of genetic variability available in germplasm collections (Allard,

1999) 
[8]

. Selection efficiency depends on partitioning phenotypic

variation into heritable (genotypic) and non-heritable (environmental)

components (Burton, 1952) 
[9]

. Estimation of GCV, PCV, broad-sense

heritability (h
2bs

) and genetic advance as per cent of mean (GAM)

provides clear insight into whether a trait is governed by additive or

non-additive gene action (Johnson et al., 1955) 
[10]

.

Grain yield is a complex polygenic character influenced by several

component traits and environmental factors. Direct selection for yield

alone is often inefficient; therefore, understanding character associa-

tions through correlation analysis is essential (Al-Jibouri et al., 1958)

[11]
. Furthermore, correlation coefficients do not reveal the exact di-

rect contribution of individual component traits to yield. Path coeffi-

cient analysis, developed by Wright (1921) 
[12]

 and elaborated for

plant breeding applications by Dewey et al. (1959) 
[13]

, partitions cor-

relation coefficients into direct and indirect effects, enabling plant

breeders to identify reliable selection criteria.

The present study was undertaken to evaluate 22 diverse barley geno-

types to quantify genetic variability, estimate heritability and genetic

advance, examine phenotypic and genotypic correlations and partition

trait relationships via path coefficient analysis to formulate effective

selection strategies for barley crop improvement.

2. Materials and Methods

2.1 Experimental site and agro-climatic conditions

The field experiment was conducted during the Rabi season of 2025-

26 at the Agricultural Research Farm, Department of Genetics and

Plant Breeding, School of Agriculture, Suresh Gyan Vihar University,

Jaipur (Rajasthan). The experimental site is geographically situated at

26°48'35” N latitude and 75°51'44” E longitude. The region experi-

ences a semi-arid climate with temperature ranging from sub-zero

levels (-1  °C) in winter to high temperatures (48  °C) in summer.

Average annual rainfall varies between 400 and 500  mm, received

mostly during the South-West monsoon season (July-August). The

soil of the experimental field was loamy sand in texture (70.18%

sand, 20.56% silt and 8.96% clay) with an alkaline pH (7.62), EC of

0.48 dSm-1, organic carbon of 0.34%, available N of 134.25 kg ha
−1

,

available P2O5 of 13.25  kg ha
−1

 and available K2O of 178.15  kg

ha
−1

.

2.2 Experimental material and field layout

The experimental material comprised 22 diverse barley genotypes, in-

cluding checks, listed in Table 1.

Table 1. List of 22 barley genotypes evaluated in the study

Genotype

Code

Genotype

Name

Genotype

Code

Genotype

Name

G1 RD 3089 G12 K 499

G2 RD 3088 G13 RD 2552

G3 RD 3109 G14 RD 2052

G4 RD 3102 G15 Rajkiran

G5 BH 393 G16 RD 2907

G6 BH 946 G17 RD 2503

G7 BH 959 G18 RD 2786

G8 Ajad 34 G19 RD 2790

G9 K 125 G20 RD 2660

G10 K 551 G21 RDB 1

G11 K 603 G22 BL 2

The experiment was laid out in a Randomized Block Design (RBD)

with three replications. Seeds were sown manually on 30th November

2024 at a row-to-row spacing of 22.5 cm and plant-to-plant spacing of

10  cm in net plot size of 3.6 m x 1.8 m (6.48 m
2
). Recommended

agronomic package of practices, including seed treatment with car-

bendazim @ 2 g kg
−1

 seed, weed management by hand weeding at

25-30 DAS and plant protection measures (Monocrotophos applica-

tion), were uniformly adopted. Two flood irrigations were provided at

tillering and grain filling stages.

2.3 Observations recorded

Observations were recorded on five randomly selected competitive

plants per plot in each replication for nine characters, while days to

50% flowering and days to maturity were evaluated on a whole plot

basis:

1. Days to 50% flowering (DF): Number of days from sowing

until 50% of plants in a plot exhibited earhead emergence.

2. Days to maturity (DM): Number of days from sowing to phys-

iological maturity (nearly 90% spikes turning golden yellow).

3. Plant height (PH, cm): Distance from ground level to the tip of

the main spike (excluding awns) at maturity.

4. Number of tillers per plant (NTPP): Total tillers per plant

counted at maximum tillering stage.

5. Number of effective tillers per plant (NETPP): Productive

tillers bearing mature spikes at harvest.

6. Spike length (SL, cm): Length of main spike from base to apex

(excluding awns).

7. Number of grains per spike (NGPS): Average number of

grains threshed from main spikes.

8. Test weight (TW, g): Weight of 1000 clean healthy grains mea-

sured on an electronic balance.

9. Grain yield per plant (GYPP, g): Total grain weight obtained

from individual plant after threshing and winnowing.

10. Biological yield per plant (BYPP, g): Total above-ground dry

biomass (grain plus straw) per plant.

11. Harvest index (HI, %): Calculated as (Grain yield per plant /

Biological yield per plant) x 100.

2.4 Statistical analysis

Analysis of variance (ANOVA) was executed according to Panse et

al. (1967) 
[14]

 for Randomized Block Design. Genotypic variance

(σ
2g

) and phenotypic variance (σ
2p

) were calculated as

𝜎2𝑔 =
𝑀𝑆𝑔 −𝑀𝑆𝑒

𝑟
 and 𝜎2𝑝 = 𝜎2𝑔 +𝑀𝑆𝑒. Phenotypic coefficient of varia-

tion (PCV) and genotypic coefficient of variation (GCV) were calcu-

lated as per Burton (1952) 
[9]

. Broad-sense heritability (h
2bs

) was es-

timated as per Allard (1960) 
[15]

. Expected genetic advance (GA) and

genetic advance as per cent of mean (GAM) under 5% selection in-

tensity (k = 2.06) were calculated following Johnson et al. (1955) 
[10]

.

Genotypic (rg) and phenotypic (rp) correlation coefficients were com-

puted following Al-Jibouri et al. (1958) 
[11]

. Path coefficient analysis

was carried out according to Wright (1921) 
[12]

 and Dewey et al.

(1959) 
[13]

 using grain yield per plant as the dependent variable.

3. Results

3.1 Analysis of variance

The mean sum of squares due to genotypes was highly significant (P

≤ 0.01) for all eleven quantitative characters studied, confirming the

presence of substantial genetic variation among the evaluated barley

genotypes (Table 2).
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Table 2. Analysis of variance (ANOVA) for 11 quantitative traits in 22 barley genotypes

Source d.f. DF DM PH NTPP NETPP SL NGPS TW GYPP BYPP HI

Replication 2 1.44 3.76 9.07 0.28 0.06 1.81 0.14 1.46 4.66 1.02 0.39

Genotypes 21 15.04** 26.54** 237.12** 6.26** 1.04** 5.99** 50.19** 25.56** 13.75** 31.44** 65.26**

Error 42 3.77 10.89 5.63 0.34 0.03 0.65 2.35 1.82 1.44 1.14 0.97

* Significant at P ≤ 0.05 level; ** Significant at P ≤ 0.01 level

3.2 Mean performance of genotypes

Considerable variation was recorded across all genotypes for growth

and yield traits (Table 3):

The studied genotypes exhibited considerable variation in growth,

phenological and yield attributes. Days to 50% flowering ranged from

80.20 days in K 603 to 88.05 days in BH 393, with a mean of 83.46

days, while days to maturity varied from 77.87 days in RD 2552 to

107.60 days in BH 393, with an overall mean of 95.00 days. Plant

height ranged from 113.54 cm in RD 2503 to 125.74 cm in BH 946,

with a mean of 121.37 cm. The number of tillers per plant varied from

6.56 in BH 946 to 11.46 in RD 3109, with a mean of 9.18, whereas

effective tillers per plant ranged from 5.28 in BH 946 to 7.04 in RD

3109, with a mean of 6.25. Spike length ranged from 7.97 cm in BH

946 to 10.36 cm in RD 3109, with an average of 8.94 cm. The num-

ber of grains per spike varied from 43.25 in BH 946 to 61.32 in RD

3109, with a mean of 55.28 grains, while 1000-grain weight ranged

from 40.36 g in BH 946 to 52.31 g in RD 3109, with a mean of 47.58

g. Grain yield per plant ranged from 14.92 g in BH 946 to 23.77 g in

RD 3109, with a mean of 18.10 g. Among the genotypes, RD 3109

recorded the highest grain yield per plant (23.77 g), followed by K

499 (20.60 g), K 603 (20.39 g), RD 2907 (20.31 g) and K 125 (20.11

g). Biological yield per plant ranged from 37.23 g in BH 946 to 49.31

g in RD 3109, with a mean of 43.60 g. Harvest index varied from

32.27% in BL 2 to 49.20% in RD 3088, with an overall mean of

41.61%.

Table 3. Mean performance of 22 barley genotypes for 11 quantitative traits during Rabi 2025-26

Genotype DF DM PH (cm) NTPP NETPP SL (cm) NGPS TW (g) GYPP

(g)

BYPP (g) HI (%)

RD 3089 84.00 100.88 119.58 10.30 6.69 9.42 56.87 49.25 18.95 45.23 37.90

RD 3088 86.54 86.25 119.87 7.46 5.45 8.17 51.13 45.32 15.59 39.23 49.20

RD 3109 83.64 97.61 121.05 11.46 7.04 10.36 61.32 52.31 23.77 49.31 44.07

RD 3102 85.23 107.23 120.57 8.66 6.04 8.40 54.36 46.32 17.22 42.29 46.09

BH 393 88.05 107.60 123.54 7.46 5.55 8.20 51.62 45.37 15.86 41.23 45.08

BH 946 85.61 103.03 125.74 6.56 5.28 7.97 43.25 40.36 14.92 37.23 46.25

BH 959 84.22 85.08 123.67 7.64 5.58 8.35 52.16 46.27 16.24 41.23 35.80

Ajad 34 80.36 93.97 122.64 9.76 6.44 9.11 56.57 49.25 18.61 44.23 37.49

K 125 80.95 84.54 121.74 10.72 6.92 9.61 58.54 49.51 20.11 46.23 40.65

K 551 83.47 84.57 123.94 8.76 6.15 8.50 55.66 46.90 17.57 43.23 38.52

K 603 80.20 95.56 123.54 10.76 6.99 10.02 59.63 50.61 20.39 47.39 36.68

K 499 85.61 80.25 115.39 10.76 7.01 10.22 61.23 51.64 20.60 47.73 46.31

RD 2552 80.64 77.87 120.88 8.67 6.10 8.44 55.42 46.85 17.55 43.23 46.14

RD 2052 84.62 86.36 122.81 9.26 6.39 8.96 56.33 48.62 18.45 43.63 44.43

Rajkiran 84.51 102.42 121.58 8.46 5.66 8.35 52.82 46.27 16.28 41.43 39.72

RD 2907 83.97 99.53 120.88 10.75 6.94 9.88 59.54 49.61 20.31 46.73 42.57

RD 2503 80.24 95.66 113.54 9.05 6.34 8.88 56.03 48.57 18.32 43.55 38.93

RD 2786 85.66 106.29 123.94 7.46 5.33 8.13 50.54 41.28 15.11 38.52 49.02

RD 2790 82.54 100.41 117.58 9.96 6.50 9.31 56.69 49.25 18.68 44.65 37.57

RD 2660 83.23 98.61 121.57 8.96 6.24 8.63 55.80 47.62 17.71 43.43 37.50

RDB 1 81.54 98.39 120.74 10.56 6.89 9.48 57.49 49.31 19.40 45.23 43.21

BL 2 81.36 97.89 125.41 8.46 5.98 8.38 53.22 46.27 16.59 42.23 32.27

Mean 83.46 95.00 121.37 9.18 6.25 8.94 55.28 47.58 18.10 43.60 41.61

SEm (±) 1.12 1.37 1.90 0.34 0.11 0.47 0.89 0.78 0.69 0.62 0.57

CD (5%) 3.20 3.91 5.44 0.96 0.30 1.33 2.53 2.22 1.98 1.76 1.62

CD (1%) 4.28 5.23 7.27 1.28 0.41 1.78 3.38 2.97 2.64 2.36 2.17

CV (%) 2.33 2.50 2.72 6.30 2.95 8.91 2.77 2.83 6.62 2.45 2.36

3.3 Genetic variability parameters

Estimates of phenotypic coefficient of variation (PCV) were slightly

higher than genotypic coefficient of variation (GCV) for all charac-

ters, indicating low environmental influence on trait expression (Table

4). The highest GCV and PCV values were recorded for number of

tillers per plant (15.21% GCV, 16.46% PCV), grain yield per plant

(11.18% GCV, 12.99% PCV) and harvest index (11.13% GCV,

11.37% PCV). Moderate GCV and PCV values were observed for

number of effective tillers per plant (9.26% GCV, 9.72% PCV), days

to maturity (9.25% GCV, 9.58% PCV), biological yield per plant

(7.29% GCV, 7.69% PCV), number of grains per spike (7.22% GCV,

7.74% PCV), spike length (6.88% GCV, 11.25% PCV) and test

weight (5.91% GCV, 6.56% PCV). Days to 50% flowering (2.32%

GCV, 3.29% PCV) and plant height (1.88% GCV, 3.31% PCV) exhib-

ited low GCV and PCV.
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Broad-sense heritability (h
2bs

) estimates were high for harvest index

(95.68%), days to maturity (93.20%), number of effective tillers per

plant (90.78%), biological yield per plant (89.82%), number of grains

per spike (87.16%), number of tillers per plant (85.37%), test weight

(81.31%) and grain yield per plant (74.01%). Moderate heritability

was observed for days to 50% flowering (49.89%), while spike length

(37.36%) and plant height (32.40%) showed lower heritability.

Genetic advance as per cent of mean (GAM) was highest for number

of tillers per plant (28.95%), harvest index (22.42%), grain yield per

plant (19.81%), days to maturity (18.39%) and number of effective

tillers per plant (18.17%).

Table 4. Estimation of genetic variability parameters for 11 quantitative traits in 22 barley genotypes

Trait Mean Range (Min -

Max)

GCV (%) PCV (%) h2bs (%) GA GAM (%)

Days to 50%

flowering

83.46 80.20 - 88.05 2.32 3.29 49.89 2.82 3.38

Days to maturity 95.00 77.87 - 107.60 9.25 9.58 93.20 17.47 18.39

Plant height (cm) 121.37 113.54 - 125.74 1.88 3.31 32.40 2.68 2.21

Number of tillers

per plant

9.18 6.56 - 11.46 15.21 16.46 85.37 2.67 28.95

Number of effec-

tive tillers per

plant

6.25 5.28 - 7.04 9.26 9.72 90.78 1.14 18.17

Spike length

(cm)

8.94 7.97 - 10.36 6.88 11.25 37.36 0.78 8.66

Number of grains

per spike

55.28 43.25 - 61.32 7.22 7.74 87.16 7.68 13.89

Test weight

(1000-grain wt,

g)

47.58 40.36 - 52.31 5.91 6.56 81.31 5.22 10.98

Grain yield per

plant (g)

18.10 14.92 - 23.77 11.18 12.99 74.01 3.59 19.81

Biological yield

per plant (g)

43.60 37.23 - 51.33 7.29 7.69 89.82 6.20 14.23

Harvest index

(%)

41.61 32.27 - 49.20 11.13 11.37 95.68 9.33 22.42

3.4 Correlation coefficient analysis

Genotypic correlation coefficients were generally higher in magnitude

than phenotypic correlation coefficients, indicating inherent genetic

relationships among traits (Table 5 and Table 6). Grain yield per plant

exhibited highly significant positive genotypic correlations (rg) with

number of grains per spike (rg = 0.8835**), number of effective

tillers per plant (rg = 0.8519**), test weight (rg = 0.8456**), spike

length (rg = 0.8231**), harvest index (rg = 0.7767**) and biological

yield per plant (rg = 0.7767**). Significant positive genotypic associ-

ations were also observed with number of tillers per plant (rg =

0.3090*) and plant height (rg = 0.2770*).

At the phenotypic level (rp), grain yield per plant showed highly sig-

nificant positive correlations with number of effective tillers per plant

(rp = 0.8253**), biological yield per plant (rp = 0.8198**), number of

grains per spike (rp = 0.7946**), test weight (rp = 0.7772**), spike

length (rp = 0.7414**) and harvest index (rp = 0.7413**). Significant

positive phenotypic correlations were also observed with number of

tillers per plant (rp = 0.3090*) and days to 50% flowering (rp =

0.2665*).

Table 5. Genotypic correlation coefficients (rg) among 11 quantitative traits in 22 barley genotypes

Trait DF DM PH NTPP NETPP SL NGPS TW GYPP BYPP HI

DF 1.0000 0.5114* 0.3219 -0.5186* 0.5801** -0.1371 -0.0270 -0.2160 -0.0491 0.8528** -0.0055

DM 1.0000 0.3149 -0.4840* 0.4685** 0.1345 0.5219* 0.3025 0.0863 0.5171* 0.3534

PH 1.0000 -0.0773 0.3457** 0.4426* 0.6465** 0.2696** 0.2770* 0.6217** 0.0746

NTPP 1.0000 0.6167** 0.6282** 0.8050** 0.3393 0.3090* 0.6121** 0.3484

NETPP 1.0000 0.6131** 0.8610** 0.8795** 0.8519** 0.8108** 0.6798**

SL 1.0000 0.1045 0.4181** 0.8231** -0.3726* 0.7217**

NGPS 1.0000 0.6004** 0.8835** 0.7613** -0.0736

TW 1.0000 0.8456** 0.8430** 0.3736

GYPP 1.0000 -0.5102 0.7767**

BYPP 1.0000 -0.0421

HI 1.0000

(continued on next page)
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Table 6. Phenotypic correlation coefficients (rp) among 11 quantitative traits in 22 barley genotypes

Trait DF DM PH NTPP NETPP SL NGPS TW GYPP BYPP HI

DF 1.0000 0.2809* 0.3204** -0.3569** -0.0066 0.0041 -0.0604 0.0078 -0.0735 0.2665* -0.0320

DM 1.0000 0.2465* -0.3443** 0.0435 -0.0015 0.0599 0.0340 0.0520 0.0548 0.0453

PH 1.0000 -0.0981 0.1761 0.1269 0.2189 0.2093 0.1221 0.1686 0.0624

NTPP 1.0000 0.1819 0.2636* 0.2712* 0.3287** 0.3090* 0.1313 0.3336**

NETPP 1.0000 0.8458** 0.8681** 0.8328** 0.8253** 0.8923** 0.6860**

SL 1.0000 0.5938** 0.7679** 0.7414** 0.8292** 0.6733**

NGPS 1.0000 0.8614** 0.7946** 0.8807** 0.6316**

TW 1.0000 0.7772** 0.8503** 0.6245**

GYPP 1.0000 0.8198** 0.7413**

BYPP 1.0000 0.6661**

HI 1.0000

3.5 Path coefficient analysis

Path coefficient analysis partitioned genotypic and phenotypic corre-

lation coefficients into direct and indirect effects on grain yield per

plant (Table 7 and Table 8).

Genotypic path coefficient analysis revealed that harvest index ex-

erted the highest positive direct effect on grain yield per plant

(0.3888), followed by number of effective tillers per plant (0.2624),

spike length (0.2015), biological yield per plant (0.1604) and test

weight (0.0804). Negative direct effects were registered by number of

tillers per plant (-0.5042), days to maturity (-0.4392), days to 50%

flowering (-0.2867), plant height (-0.1368) and number of grains per

spike (-0.1051).

Phenotypic path coefficient analysis showed that harvest index

(0.2589), biological yield per plant (0.2564), number of effective

tillers per plant (0.1597), spike length (0.1464), test weight (0.1093),

number of grains per spike (0.0494), days to maturity (0.0165), num-

ber of tillers per plant (0.0016) and plant height (0.0003) recorded

positive direct contributions to grain yield per plant. Days to 50%

flowering (-0.0920) exerted a negative direct effect.

Table 7. Genotypic path coefficient analysis showing direct (bold) and indirect effects on grain yield per plant

Trait DF DM PH NTPP NETPP SL NGPS TW BYPP HI rg

DF -0.2867 -0.2246 -0.0440 0.2615 0.1522 -0.0276 0.0028 -0.0174 0.1368 -0.0022 -0.0491

DM -0.1466 -0.4392 -0.0431 0.2440 0.2541 0.0271 -0.0549 0.0243 0.0830 0.1374 0.0863

PH -0.0923 -0.1383 -0.1368 0.0390 0.3600 0.0892 -0.0680 0.1488 0.0997 0.0290 0.3304

NTPP 0.1487 0.2126 0.0106 -0.5042 0.1618 0.1266 -0.0846 0.2121 0.0982 0.2638 0.6454**

NETPP -0.1663 -0.4253 -0.1876 -0.3109 0.2624 -0.2892 -0.1403 0.2846 0.1301 -0.9619 -1.8045**

SL 0.0393 -0.0591 -0.0605 -0.3168 -0.3766 0.2015 -0.0110 0.0336 -0.0598 -0.4664 -1.0757**

NGPS 0.0077 -0.2292 -0.0884 -0.4059 0.3502 0.0211 -0.1051 0.2313 0.1221 -0.0286 -0.1248

TW 0.0619 -0.1328 -0.2530 -1.3297 0.9284 0.0842 -0.3023 0.0804 0.3057 0.1453 -0.4119

BYPP -0.2444 -0.2271 -0.0850 -0.3086 0.2127 -0.0751 -0.0800 0.1532 0.1604 -0.0164 -0.5102*

HI 0.0016 -0.1552 -0.0102 -0.3420 -0.6490 -0.2417 0.0077 0.0300 -0.0068 0.3888 -0.9767**

Table 8. Phenotypic path coefficient analysis showing direct (bold) and indirect effects on grain yield per plant

Trait DF DM PH NTPP NETPP SL NGPS TW BYPP HI rp

DF -0.0920 0.0006 0.0001 -0.0005 -0.0011 0.0006 -0.0030 0.0009 0.0292 -0.0083 -0.0735

DM -0.0032 0.0165 0.0000 -0.0005 0.0069 -0.0002 0.0030 0.0037 0.0141 0.0117 0.0520

PH -0.0199 0.0020 0.0003 -0.0001 0.0281 0.0186 0.0108 0.0229 0.0432 0.0162 0.1221

NTPP 0.0274 -0.0052 0.0000 0.0016 0.0087 0.0189 0.0073 0.0206 0.0204 0.0488 0.1486

NETPP 0.0006 0.0007 0.0001 0.0001 0.1597 0.1238 0.0429 0.0910 0.2288 0.1776 0.8253**

SL -0.0004 0.0000 0.0000 0.0002 0.1350 0.1464 0.0392 0.0839 0.2126 0.1743 0.7914**

NGPS 0.0056 0.0010 0.0001 0.0002 0.1386 0.1162 0.0494 0.0942 0.2258 0.1635 0.7946**

TW -0.0007 0.0006 0.0001 0.0003 0.1330 0.1124 0.0426 0.1093 0.2180 0.1617 0.7772**

BYPP -0.0105 0.0009 0.0001 0.0001 0.1425 0.1214 0.0435 0.0929 0.2564 0.1725 0.8198**

HI 0.0029 0.0007 0.0000 0.0003 0.1095 0.0986 0.0312 0.0683 0.1708 0.2589 0.7413**

4. Discussion

4.1 Genetic variability and selection scope

The presence of highly significant differences among genotypes for

all eleven traits demonstrates the availability of substantial genetic

variability in the studied barley germplasm. Similar results were doc-

umented by Amabile et al. (2017) 
[16]

, Sunil et al. (2017) 
[17]

,

Adhikari et al. (2018) 
[18]

, Abebe et al. (2024) 
[19]

 and Sisodiya et al.

(2025). High PCV and GCV estimates for number of tillers per plant,

grain yield per plant and harvest index indicates high potential for di-

rect phenotypic selection. Small differences between GCV and PCV

across traits further confirm that environmental factors had minimal

masking influence on trait expression, in line with findings reported

by Matin et al. (2019) 
[20]

 and Kobir et al. (2023) 
[21]

.
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4.2 Heritability and genetic advance

Heritability estimates combined with genetic advance provide a reli-

able basis for predicting selection gains. High broad-sense heritability

coupled with high genetic advance as per cent of mean (GAM) was

recorded for number of tillers per plant, harvest index, grain yield per

plant, days to maturity and number of effective tillers per plant. This

pattern indicates that these traits are predominantly controlled by ad-

ditive gene action, making direct phenotypic selection effective.

These conclusions align with earlier observations by Kaur et al.

(2016) 
[22]

, Kumar et al. (2018) 
[23]

, Abebe et al. (2024) 
[19]

 and

Sisodiya et al. (2025). Conversely, low heritability coupled with low

GAM for plant height and days to 50% flowering suggests significant

non-additive or environmental influence, indicating limited scope for

yield enhancement via direct selection for these two traits.

4.3 Trait associations and selection criteria

Correlation analysis showed that grain yield per plant was strongly

and positively associated with number of effective tillers per plant,

number of grains per spike, test weight, spike length, biological yield

per plant and harvest index at both genotypic and phenotypic levels.

Similar significant positive yield correlations were reported by

Dyulgerova (2012), Pilania et al. (2014) 
[24]

, Singh et al. (2014) 
[25]

,

Kumari et al. (2022) 
[26]

 and Zewodu et al. (2025) 
[27]

. Path coeffi-

cient analysis demonstrated that harvest index, number of effective

tillers per plant, biological yield per plant, spike length and test

weight exerted strong positive direct effects on grain yield at both

genotypic and phenotypic levels. Traits such as number of grains per

spike also contributed substantially to yield through positive indirect

pathways via effective tillers, test weight and biological yield. These

findings are supported by Zaefizadeh et al. (2011) 
[28]

,

Madakemohekar et al. (2015) 
[29]

, Solemani et al. (2017) 
[30]

,

Shrimali et al. (2017) 
[31]

, Nagesh et al. (2019) 
[32]

 and Robir et al.

(2023) 
[21]

.

4.4 Superior genotype identification

Among the 22 genotypes evaluated, RD 3109 demonstrated outstand-

ing performance, recording the highest grain yield per plant (23.77 g),

highest biological yield per plant (49.31 g), highest number of effec-

tive tillers per plant (7.04), highest test weight (52.31 g) and longest

spike length (10.36  cm). Other high-yielding promising genotypes

identified were K 499 (20.60 g yield/plant), K 603 (20.39 g

yield/plant), RD 2907 (20.31 g yield/plant) and K 125 (20.11 g

yield/plant). Genotype RD 3088 achieved the highest harvest index

(49.20%). These superior genotypes represent valuable genetic re-

sources for future hybridization and variety development

programmes.

5. Conclusion and suggestions for further work

The study concludes that substantial genetic variability exists among

the evaluated barley genotypes. Direct phenotypic selection based on

harvest index, number of effective tillers per plant, spike length, test

weight and biological yield per plant will be effective in improving

grain yield in barley. Genotypes RD 3109, K 499, K 603, RD 2907

and K 125 are recommended as elite parental lines for future breeding

initiatives.

Suggestions for future research

1.  Multi-location and multi-season trials should be con-

ducted to test the stability and environmental adaptability

of promising genotypes (RD 3109, K 499, K 603, RD

2907 and K 125).

2.  Hybridization programs involving these diverse elite lines

should be initiated to combine high harvest index, tillering

efficiency and grain bold weight.

3.  Identified genotypes should be evaluated under abiotic

stress conditions (salinity, drought and heat) to isolate cli-

mate-resilient lines.

4.  Molecular marker-assisted selection (MAS) and QTL

mapping should be utilized to target key genomic regions

controlling harvest index and productive tillering.

Declarations

Conflict of interest

The authors declare that they have no competing financial interests or

personal relationships that could have appeared to influence the work

reported in this paper.

Acknowledgement

The authors express sincere gratitude to the Department of Genetics

and Plant Breeding, School of Agriculture, Suresh Gyan Vihar

University, Jaipur (Rajasthan), India for providing necessary research

facilities and technical support.

References

1. Bothmer R von, van Hintum T, Knüpffer H, Sato K. Diversity in

Barley (Hordeum vulgare L.). Amsterdam, Netherlands: Elsevier

Science B.V.; 2003.

2. Bennett MD, Smith JB. Nuclear DNA amounts in angiosperms.

Philosophical Transactions of the Royal Society of London,

Series B, Biological Sciences. 1976;274:227-274.

3. El-Hashash EF, El-Absy KM. Barley (Hordeum vulgare L.)

breeding. In: Advances in Plant Breeding Strategies: Cereals.

Springer, Cham, Switzerland; 2019:1-45.

4. Ministry of Agriculture and Farmers Welfare, Government of

India. Agricultural Statistics at a Glance. New Delhi; 2024.

5. Directorate of Economics and Statistics (DES). Area, Production

and Yield of Major Crops in India. Department of Agriculture and

Farmers Welfare, Government of India, New Delhi; 2024.

6. Directorate of Agriculture Rajasthan. Agricultural Statistics of

Rajasthan. Government of Rajasthan, Jaipur; 2023.

7. Safhi FA, Benavente E, Alghamdi SS, Al-Doss AA. Enhancing

barley resilience: advanced genetic techniques to improve

drought tolerance for sustainable cultivation under current cli-

matic fluctuations. Cereal Research Communications. 2024;52:1-

18.

8. Allard RW. Principles of Plant Breeding (2nd Ed.). New York,

USA: John Wiley and Sons, Inc.; 1999.

9. Burton GW. Quantitative inheritance in grasses. Proceedings of

the 6th International Grassland Congress. 1952;1:277-283.

10. Johnson HW, Robinson HF, Comstock RE. Estimates of genetic

and environmental variability in soybeans. Agronomy Journal.

1955;47:314-318.

11. Al-Jibouri HA, Miller PA, Robinson HF. Genotypic and environ-

mental variances and covariances in an upland cotton cross of in-

terspecific origin. Agronomy Journal. 1958;50:633-636.

12. Wright S. Correlation and Causation. Journal of Agricultural

Research. 1921;20:555-586.

13. Dewey DR, Lu KH. A correlation and path-coefficient analysis of

components of crested wheatgrass seed production. Agronomy

Journal. 1959;51:515-518.

14. Panse VG, Sukhatme PV. Statistical Methods for Agricultural

Workers. ICAR, New Delhi; 1967.

15. Allard RW. Principles of Plant Breeding. New York, USA: John

Wiley and Sons, Inc.; 1960. 485.

16. Amabile RF, Faleiro FG, Capettini F, Peixoto JR, Sayd RM.

Genetic variability in elite barley genotypes based on the agro-

morphological characteristics evaluated under irrigated system.

Ciência e Agrotecnologia. 2017;41:147-158.

17. Sunil, Sehrawat KD, Khan M. Investigation of genetic variability

for yield and yield related traits in barley (Hordeum vulgare L.)

genotypes. Indian Journal of Ecology. 2017;44(4):869-872.

International Journal of Research in Agronomy https://www.agronomyjournals.com
2
6
1
8
0
6
1
8
, 2

0
2
6
, 9

(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
8
0
6
0
X

.2
0
2
6
.v

9
.i9

t.6
7
1
6
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 R

e
s
e
a
r
c
h
 in

 A
g
r
o
n
o
m

y
 o

n
 [

0
2
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
o
n
o
m

y
jo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

1468



18. Adhikari BN, Joshi BP, Shrestha J, Joshi YK. Agronomic perfor-

mance and correlation study in barley (Hordeum vulgare L.)

genotypes. Scholars Journal of Agriculture and Veterinary

Sciences. 2018;5(12):658-663.

19. Abebe K, Mekonnen F, Zewdu D. Genetic variability, heritability

and genetic advance for yield and yield related traits of food bar-

ley (Hordeum vulgare L.) recombinant inbred lines at Woreilu

district, South Wollo, Ethiopia. Annals of Biological Research.

2024;40(1):787-791.

20. Matin MQI, Amiruzzaman M, Billah MM, Banu MB, Naher N,

Choudhury DA. Genetic variability and path analysis studies in

barley (Hordeum vulgare L.). International Journal of Applied

Sciences and Biotechnology. 2019;7(2):243-247.

21. Kobir MS, Rashid MHO, Halder D, Rahman M, Akter MS,

Hossain MS et al. Genetic variability, correlation and path analy-

sis for yield and its contributing traits in barley (Hordeum vulgare

L.). SAARC Journal of Agriculture. 2023;21(2):15-25.

22. Kaur S, Kaur H, Singh P, Cheema BS, Kumar V. Genetic varia-

tion and evaluation of exotic barley (Hordeum vulgare L.) geno-

types for grain protein content, starch content and agronomic

traits. Electronic Journal of Plant Breeding. 2016;7(4):1114-1121.

23. Kumar A, Kishore N, Devlash R, Singh G. Genetic variability and

association study in some hulled and hulless genotypes of barley

(Hordeum vulgare L.) in north western Himalayan region. Wheat

and Barley Research. 2018;10(3):185-189.

24. Pilania D, Dhaka R. Character association analysis for quality and

yield related traits in barley (Hordeum vulgare L.). Journal of

Plant Development Sciences. 2014;6(1):29-34.

25. Singh J, Prasad LC, Madakemohekar AH, Bornare SS. Genetic

variability and character association in diverse genotypes of bar-

ley (Hordeum vulgare L.). The Bioscan. 2014;9(2):759-761.

26. Kumari A, Vishwakarma SR. Evaluation of correlation and path

analysis for yield contributing traits in barley (Hordeum vulgare

L.). Journal of Cereal Research. 2022;14(2):150-155.

27. Zewodu A, Mohammed W, Shiferaw E. Genetic variability and

association of morpho-agronomic traits among Ethiopian barley

(Hordeum vulgare L.) accessions. Scientifica. 2025;2025:Article

ID 3957883.

28. Zaefizadeh M, Ghasemi M, Azimi J, Khayatnezhad M,

Ahadzadeh B. Correlation analysis and path analysis for yield and

its components in hulless barley. Advances in Environmental

Biology. 2011;5(1):123-126.

29. Madakemohekar AH, Prasad LC, Lal JP, Lodhi RD, Prasad R.

Studies on genetic variability, correlation and path analysis for

yield and its contributing traits in barley (Hordeum vulgare L.)

under rainfed environment. Indian Research Journal of Genetics

and Biotechnology. 2015;7(3):305-310.

30. Solemani A, Valizadeh M, Darvishzadeh R, Aharizad S.

Evaluation of yield and yield component of spring barley geno-

types under late season drought stress. Journal of Crop Breeding.

2017;9(23):105-116.

31. Shrimali J, Shekhawat AS, Kumari S. Correlation and path analy-

sis studies in barley (Hordeum vulgare L.) genotypes under nor-

mal and limited moisture conditions. International Journal of

Current Microbiology and Applied Sciences. 2017;6(8):1850-

1856.

32. Nagesh G, Lule D, Jalata Z. Correlations and path analysis of

some quantitative characters in barley (Hordeum vulgare L.) lan-

draces in western Oromia, Ethiopia. African Journal of Plant

Science. 2019;13(2):34-46.

33. Aklilu E, Dejene T, Worede F. Genotypic and phenotypic correla-

tion and path coefficient analysis for yield and yield related traits

in barley (Hordeum vulgare L.) landraces in North Gondar,

Ethiopia. Indian Journal of Pure and Applied Biosciences.

2020;8:24-36.

34. Angassa D, Tesfay K. Diversity study of some Ethiopian barley

(Hordeum vulgare L.) accessions for their agronomical important

traits. International Journal of Agriculture Innovations and

Research. 2019;8(1):2319-1473.

35. Bothmer VR, Hintum VT, Knüpffer H, Sato K. Diversity in

Barley (Hordeum vulgare). Amsterdam, Netherlands: Elsevier

Science B.V.; 1995.

36. Bouyoucos GJ. Hydrometer method improved for making particle

size analyses of soils. Agronomy Journal. 1962;54(5):464-465.

37. Brady M. Computational approaches to image understanding.

Computing Surveys. 1983;14:3-71.

38. Brown AHD. Barley genetics and breeding. In: Shewry PR, edi-

tor. Barley: Genetics, Biochemistry, Molecular Biology and

Biotechnology. Wallingford, UK: CAB International; 1992. 1-20.

39. Dinsa T, Mekbib F, Letta T. Genetic variability, heritability and

genetic advance of yield and yield related traits of food barley

(Hordeum vulgare L.) genotypes in Mid Rift Valley of Ethiopia.

Advances in Crop Science and Technology. 2018;6:401.

40. Dyulgerova B, Valcheva D, Valchev D, Babulicova M.

Heritability and correlation coefficient analysis for grain yield

and yield-related traits in spring barley (Hordeum vulgare L.).

Agricultural Science and Technology. 2021;13(2):129-133.

41. Fekadu W, Mekbib F, Lakew B, Haussmann BI. Assessment of

genetic variability and acid soil tolerance in Ethiopian barley lan-

draces. Ethiopian Journal of Agricultural Sciences. 2022;32(4):1-

29.

42. Hailu A, Alamerew S, Nigussie M, Assefa E, Abdul KKA.

Genetic variability, heritability and genetic advance for yield and

yield related traits in barley (Hordeum vulgare L.) germplasm.

Middle-East Journal of Scientific Research. 2016;24(2):450-458.

43. Iannucci A, Suriano S, Codianni P. Genetic diversity for agro-

nomic traits and phytochemical compounds in coloured naked

barley lines. Plants. 2021;10(8):1575.

44. Jackson ML. Soil Chemical Analysis. Prentice Hall of India Pvt.

Ltd., New Delhi; 1973:498.

45. Kumar A, Kumar J, Bharti B, Verma PN, Jaiswal JP, Singh GP et

al. Genotypic correlation and path coefficient analysis for yield

and yield contributing traits in released varieties of barley

(Hordeum vulgare L.) under partially reclaimed saline sodic soil.

Journal of Applied and Natural Science. 2017;9(1):192-195.

46. Kumar B, Singh A, Kumar R, Shukla AK. Studies on variability,

correlation and path coefficient analysis of yield and yield traits

in barley (Hordeum vulgare L.). Bulletin of Environment,

Pharmacology and Life Sciences. 2019;8(10):10-15.

47. Kumar K, Singh PN, Nageshwar, Gaur SC, Rojaria V, Tiwari GC

et al. Elucidate gene actions, GCV, PCV and regression coeffi-

cient for grain yield in barley (Hordeum vulgare L.). International

Journal of Research in Agronomy. 2025;8(1):398-402.

48. Manhas SS, Kumar V, Singh B, Sharma A, Kumar R. Correlation

and path coefficient analysis for yield and yield contributing traits

in barley (Hordeum vulgare L.). The Pharma Innovation Journal.

2023;12:1642-1647.

49. Mansour M. Genetic analysis of earliness and yield component

traits in five barley crosses. Journal of Sustainable Agricultural

Sciences. 2017;43(3):165-173.

50. Mehrdelan M, Marjani A, Reihani M, Ragbar T, Masoumi K.

Reviewing changes of yield relationship with yield components

of promising genotypes of rainfed barley by path analysis.

International Journal of Farm and Allied Sciences. 2013;2:1226-

1232.

51. Ministry of Agriculture and Farmers Welfare (MoAFW). Third

Advance Estimates of Production of Foodgrains, 2023-24.

Government of India, New Delhi; 2024.

International Journal of Research in Agronomy https://www.agronomyjournals.com
2
6
1
8
0
6
1
8
, 2

0
2
6
, 9

(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
8
0
6
0
X

.2
0
2
6
.v

9
.i9

t.6
7
1
6
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 R

e
s
e
a
r
c
h
 in

 A
g
r
o
n
o
m

y
 o

n
 [

0
2
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
o
n
o
m

y
jo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

1469



52. Muhammad RW, Qayyum A, Liaqat S, Hamza A, Muhammad M,

Ahmad B et al. Variability, heritability and genetic advance for

some yield and yield related traits in barley (Hordeum vulgare L.)

genotypes in arid conditions. Journal of Food, Agriculture and

Environment. 2012;10(4):626-629.

53. Olsen SR, Cole CV, Watanabe FS. Estimation of Available

Phosphorus in Soils by Extraction with Sodium Bicarbonate.

USDA Circular No. 939, US Government Printing Office,

Washington DC; 1954.

54. Patial M, Kumar M, Bishnoi SK, Pal D, Pramanick KK, Shukla

AK et al. Genetic variability and trait association for grain yield

in barley (Hordeum vulgare L.). Journal of Cereal Research.

2023;15(2):284-293.

55. Pour-Aboughadareh A, Poczai P, Khalili M. Genetic diversity and

population structure of barley germplasm for breeding applica-

tions. Plants. 2021;10:1682.

56. Richards LA. Diagnosis and Improvement of Saline and Alkali

Soils. USDA Agriculture Handbook No. 60, Oxford and IBH

Publishing Co., New Delhi; 1972.

57. Riehl S. Barley cultivation and its significance in early agricul-

tural societies of the Near East. Journal of Archaeological

Science: Reports. 2019;23:1015-1024.

58. Ruzdik MN, Valcheva D, Valchev D, Mihajlov L, Karov I, Ilieva

V. Correlation between grain yield and yield components in win-

ter barley varieties. Agricultural Science and Technology.

2015;7(1):40-44.

59. Salamini F, Özkan H, Brandolini A, Schäfer-Pregl R, Martin W.

Genetics and geography of wild cereal domestication in the Near

East. Nature Reviews Genetics. 2002;3:429-441.

60. Sandhya, Sharma A, Vishwakarma SR. Correlation and path coef-

ficient studies in barley (Hordeum vulgare L.). International

Journal of Chemical Studies. 2019;7(4):1293-1295.

61. Shiferaw K, Abate B, Lakew B. Genetic variability and associa-

tion of traits in Ethiopian barley (Hordeum vulgare L.) genotypes.

Journal of Agricultural and Crop Research. 2020;8(1):11-19.

62. Sreenivasulu N, Zhang C, Wobus U. Genetic and molecular basis

of barley grain quality and yield formation. Molecular Breeding.

2008;21:555-567.

63. Subbiah BV, Asija GL. A rapid procedure for the estimation of

available nitrogen in soils. Current Science. 1956;25:259-260.

64. Tabbal J, Al-Fraihat A. Genetic variation, heritability, phenotypic

and genotypic correlation studies for yield and yield components

in promising barley genotypes. Journal of Agricultural Science.

2012;4(3):193.

65. Tofiq SE, Amin TNH, Abdulla SMS, Abdulkhaleq DA.

Correlation and path coefficient analysis of grain yield and yield

components in some barley genotypes created by full diallel

analysis in Sulaimani region for F2 generation. International

Journal of Plant, Animal and Environmental Sciences.

2015;5(4):76-79.

66. Walkley AJ, Black IA. Estimation of soil organic carbon by the

chromic acid titration method. Soil Science. 1934;37:29-38.

67. Yadav HC, Singh SK, Gupta PK, Yadav PC, Chaurasiya JP.

Studies on path coefficient analysis and genetic divergence in

feed barley (Hordeum vulgare L.). Journal of Pharmacognosy and

Phytochemistry. 2018;7(2):613-616.

68. Yadav SK, Singh AK, Pandey P, Singh S. Genetic variability and

direct selection criterion for seed yield in segregating generations

of barley (Hordeum vulgare L.). American Journal of Plant

Sciences. 2015;6:1543-1549.

69. Yetsedaw A, Tadesse D, Wondimur B. Correlation and genetic

variability estimates of malt barley (Hordeum vulgare L.).

International Journal of Advanced Research in Biological

Sciences. 2015;2:79-85.

How to cite this article: Deepanshu, Mathur H, Shekhawat AS,

Misra A, Dhayal L, Jat RS. Study on genetic variability, correla-

tion and path analysis in barley (Hordeum vulgare L.).

International Journal of Research in Agronomy. 2026;9(9):1463-

1470. doi: https://www.doi.org/10.33545/2618060X.2026.v9.i9t.

6716

International Journal of Research in Agronomy https://www.agronomyjournals.com
2
6
1
8
0
6
1
8
, 2

0
2
6
, 9

(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
8
0
6
0
X

.2
0
2
6
.v

9
.i9

t.6
7
1
6
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 R

e
s
e
a
r
c
h
 in

 A
g
r
o
n
o
m

y
 o

n
 [

0
2
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.a
g
r
o
n
o
m

y
jo

u
r
n
a
ls

.c
o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

1470

https://www.doi.org/10.33545/2618060X.2026.v9.i9t.6716
https://www.doi.org/10.33545/2618060X.2026.v9.i9t.6716

