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ABSTRACT

The present study at Field Experimentation Centre, Department of Genetics, SHUATS, Prayagraj during
Rabi season of 2023-24 evaluated 20 Barley genotypes, including one check variety, for genetic variability,
heritability, genetic advance and correlation. Twenty-three quantitative traits were analyzed, showing sig-
nificant variation among genotypes. The highest yielding genotypes per plant in six row barley are IBT-51
(1.86 t), IBT-2 (1.80 t), IBT-31 (1.79 t), IBT-52 (1.73 t), IBT-25 (1.71 t), The highest yielded genotypes in two row
barley among 6 genotypes are IBT-47 (1.48 t), IBT-20 (1.31 t), IBT-79 (1.31 t), IBT-72 (1.01 t), IBT-69 (0.99 t).
The genotypic coefficient of variation was higher than the phenotypic coefficient of variation, with minimal
differences between the two. GCV (%) values ranged between least of 0.70 (days to maturity) to a highest
value of 32.74 (Grains per spike). PCV (%) followed a similar pattern had a range of 0.90 (days to maturity)
to 32.84 (Grains per spike). The genotypic correlation coefficients for nearly all features surpassed the corre-
sponding phenotypic correlation coefficients.

Key words: Barley genotypes, genotypic coefficient of variation (GCV), phenotypic coefficient of variation

(PVC), Correlation.

INTRODUCTION

Barley (Hordeum vulgare L.) symbolizes our
ancient agricultural heritage, having been domes-
ticated around 10,000 years ago in the Fertile Cres-
cent. It was one of the first grains cultivated by
humans. Its genetic diversity has influenced civi-
lizations and nourished generations, from the fer-
tile soils of Abyssinia to the high plateaus of Ti-
bet. Barley thrives in various climates, from sub-
arctic regions to subtropical lands, and is known
as the “poor man’s crop” due to its drought resis-
tance, making it a resilient choice for marginal
lands. Its two primary varieties, six-row and two-
row, serve diverse purposes: animal feed, malt-
ing, and direct human consumption. Barley is
more than just sustenance; it’s a functional food
rich in carbohydrates, protein, and micronutri-
ents, aiding digestion, boosting immunity, and

protecting against heart disease and diabetes. For
centuries, it has been a staple in our diets, from
hearty stews to frothy pints of beer. Plant breed-
ers aim to enhance grain productivity by select-
ing high-yield genotypes. Barley’s environmen-
tal footprint is modest, making it an eco-friendly
choice. Efficient selection requires adequate phe-
notypic variance and high heritability. Correlation
helps understand the relationships between yield
traits and yield, indicating the relationship’s
strength and direction (Dewey and Lu, 1959).
Studies have been conducted to examine variabil-
ity, heritability, and potential genetic gains in yield
improvement. Additionally, correlation analyses
have been used to examine grain yield and its
contributing traits in barley. Barley serves as an
experimental model crop because of its brief life
cycle and notable morphological, physiological,
and genetic characteristics. As a result, evaluat-
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ing barley genotypes for yield and yield-attribut-
ing traits, and estimating genetic variability, has
provided valuable insights into their performance
and diversity, contributing to a better understand-
ing and potential improvement of the barley crop.

MATERIALS AND METHODS

The study evaluated twenty genotypes in-
cluding 1 check variety comprising with six-row
as well as Two- row types of barley collected from
the ICARDA (BHOPAL). Conducted during the
Rabi season of 2023-2024 in the Research Experi-
mentation centre, Department of Genetics and
Plant Breeding, Naini Agriculture Institute, Sam
Higginbottom University of Agriculture, Technol-
ogy and Sciences, Prayagraj. The experiment used
a Randomized Block design (RBD). Sown during
the November, 25th 2023. In one replication each
plot comprised of 6 rows and three-meter length
with spacing distance between row-to-row 30cm
and plant to plant 10cm (30 x 10) respectively. All
the cultural operations were carried to grow the
crop effectively. Five representative plants from
each plot were randomly marked to record the
data for 23 Characters viz., field emergence, plant
height at 30, 60, 90DAS, lodging Percentage, flag
leaf length, flag leaf breadth, spike length, pe-
duncle length, awns length, number of tillers per
plant, canopy temperature at booting stage,
canopy temperature at early grain filling stage,
canopy temperature at late grain filling stage, days
to heading, days to maturity, spikelets per spike,
grains per spike, test weight, biomass, grain yield
per plant, grain yield per plot and grain yield per
hectare. Genetic parameters, including variabil-
ity, heritability, and genetic advance, were com-
puted following (Johnson et al., (1955). Character
association was analyzed using variance and co-
variance components (Fisher, 1954; Al-Jibouri et
al., 1958).

EXPERIMENTAL MATERIAL

In experimental material includes 20 geno-
types with one check.IBT-38/ASA-12201097, IBT-
23/ASA-2200959, IBT-24/ASA-2200351, IBT-25/
ASA-2200394, IBT-2/ASA-2201025, IBT-56/FFM-
220276, IBT-51/FFM-220974, IBT-47/FFM-220176,
IBT-72/FFM-220966, IBT-26/ASA-2200396, IBT-79/

FFM-221172, IBT-20/ASA-2200977, IBT-52/FFM-
220374, IBT-69/FFM-220807, IBT-40/ASA-2201062,
IBT-9/ASA-2200984, IBT-31/ASA-2200346, IBT-75/
FFM-221131, IBT-48/FFM-221194, IBT-80/VLB-118
(CHECK)

REesuLrts AND DiscussioN

Growth and yield parameters mean perfor-
mances

Field emergence: Ranged from 43.39% to
88.61% The maximum Field emergence was re-
corded in IBT-51 (88.61%). The genotype IBT-31
(43.39%) was recorded lowest Field emergence.
Plant height at 30 DAS: After sowing ranged from
29.69cm to 32.93cm. The maximum Plant height
at 30DAS of 32.93cm was observed in the geno-
type IBT-75 whereas, plant height of 29.69cm was
observed minimum in the genotype IBT-31 fol-
lowed.

Plant height at 60DAS: Ranged from 58.11cm
to 84.71cm. The maximum Plant height at 60DAS
of 84.71cm was observed in the genotype IBT-38.
The plant height of 58.11cm was observed mini-
mum in the genotype IBT-52. The maximum

Plant height at 90DAS: Ranged from 92.59cm
to 120.31cm. The maximum Plant height at 90DAS
of 120.31cm was observed in the genotype IBT-
40, whereas minimum in the genotype IBT-75
92.59cm was observed.

Lodging percentage: Out of 20 genotypes, the
maximum Lodging percentage of 94.67% was
observed in the genotype IBT-52, whereas the
minimum Lodging percentage was observed in
genotype IBT-47 (32.33%).

Flag Leaf Length: The maximum Flag Leaf
Length of 29.73cm was observed in the genotype
IBT-56 followed by IBT-80 (27.36cm), IBT-38
(26.65cm), IBT-26 (26.21cm). The Flag Leaf Length
of 16.35cm was observed minimum in the geno-
type IBT-72 followed by IBT-40 (17.24cm), IBT-47
(17.72cm), IBT-79 (18.09cm).

Flag Leaf Breadth: The mean value of Flag
Leaf Breadth ranged from 1.22cm to 2.35cm. The
maximum Flag Leaf Breadth of 2.35cm was ob-
served in the genotype IBT-80.

Flag Leaf Length: The maximum Flag Leaf
Length is 1.22cm was observed in the genotype
IBT-72.
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Spike Length: The maximum Spike length is
11.29cm was observed in the IBT- 31 genotype.
The significantly minimum Spike length is 7.35
cm were found in the genotype of IBT-52.

Peduncle Length: The maximum Peduncle
Length of 35.28cm was observed in the genotype
IBT-40 and the Peduncle Length of 25.73 cm was
observed minimum in the genotype IBT-52.

Awn Length: The maximum Awn Length was
observed in the genotype IBT-80 (18.38 cm) and
the minimum Awn Length of 10.47 cm was ob-
served in the genotype IBT-38.

Number of Tillers per plant: The maximum
Number of Tillers of 11.67 were observed in the
genotype IBT-56 followed by IBT-23 (11.67), IBT-
2 (11.40), IBT-25 (11.33). The minimum Number
of Tillers per plant in 9.67 was observed in the
genotype IBT-69 followed by IBT-72 (9.73), IBT-
79 (9.80), IBT-09 (10.13).

Canopy Temperature at Booting Stage: The
maximum Canopy Temperature at Booting Stage
of 10.94°C was observed in the genotype IBT-80
followed by IBT-26 (10.93), IBT-69 (10.68), IBT-51
(10.51). The Canopy Temperature at Booting Stage
of 8.92 was observed in the genotype IBT-09.

Canopy Temperature at Early Grain Filling
Stage: The maximum Canopy Temperature at
Early Grain Filling Stage of 15.21°C was observed
in the genotype IBT-02 and the Canopy Tempera-
ture at Early Grain Filling Stage, it was found
minimum of 13.77 in the genotype IBT-69.

Canopy Temperature at Late Grain Filling
stage: The maximum Canopy Temperature at Late
Grain Filling stage of 23.93°C was observed in the
genotype IBT-72 and the Canopy Temperature at
Late Grain Filling Stage, minimum of 19.89 was
observed in the genotype IBT-69 followed by IBT-
25 (19.89), IBT-20 (20.49), IBT-75 (20.57).

Days to Heading: The minimum duration of
74.33 Days to Heading was taken by the geno-
type IBT-56 and genotype IBT-51 took the maxi-
mum duration of 78.67 Days for Heading.

Days to Maturity: The minimum number of
Days to Maturity was observed in the genotype
IBT-47 (118.33 days), followed by IBT-23, IBT-20,
IBT-25 which was of 120.67 Days for Maturity. The
genotypes with the maximum number of Days to
Maturity was 122.67 days for genotype IBT-72.

Number of Spikelets per spike: The maxi-

Table 1. ANOVA and Estimates of components of variance and genetic parameters for 23 characters of barley genotypes during Rabi- 2023

Gy/lp Gy/pl Gy/ha

Ctlgf  Dh Dm Sp/s G/s Tw Bm
(gm)

Ctegf

Nt/p  Ctbs

Al
(cm)

Pl
(cm)

sl
(cm)

Ph@ Ph Ph Lp Fll Flb
@60 @90 (%) (cm)

FE
(%)

Source

®

0.817 0.806 5.114 0.397 7,522.41662.42116,560.53 1.654

(gm)

(gm)

(gm)

(cm)

30

2.341

0.087 0.029 0.021

022 0.831 8.148 3.286 3.363

0.23
63(-*

84521 61.549 19.717 38.69

0.652

46.781
430.031** 2.504** 134.171**143.01 1136.47 42.43

Replication

2152. 0.214**
861**

6.1

8

982.8 1275 336.5
41**

65%*

44.6

0.825** 0.431 3.358** 3.224 2.592**

19.8 9.215** 0.518*
73*%—

3.28
83(->(-

Genotypes

14%*

13*

D8**

0.466  0.993

kil L

33(->(—
14.377 17.739 4.752 3.199 0.025

1.929 7.035 174.694 22.022 550.538 0.055

0.198 0.275 0.265 2.673

1.228 0429 0.27
4.536

0.084

0.37
2.671

93.645
15.315
20.747

Error

0.695 19.223 3274 14.326 6.041 16.166 16.166 16.103

30
46

4.67 1.

1.588

8.825 5951 25.618 16.631 15.228 10.37 8.188 12.881 2.531

10.292 7.103 25.779 18.554 17.738 10.768 8.96

GCV
PCV

0.895 19.868 32.837 15.53 12.438 23.038 23.038 22.984

1.

6.325 3.987 5.236

5.229

13.791

3.292

79.3  60.344 93.611 99.413 85.097 23.592 49.243 49.243 49.086

1.81
2.38

54491 65.813 73.528 70.184 98.756 80.347 73.699 92.734 83.506 87.237 23.431 51.417 15.857 79.548

16.102
23.289

Heritability

6.682 33.408 0.332
23.37 2337 23.241

1.347 7.601 37.141 12.044 7.349
1.113 38.313 67.247 27.224 6.045

1.866

0.676  0.187

0469 2.05 4.693 3.293 0.287

6.678

11.162 11.152 39.761

1.41
4.463

Gen-Advance
Gen-Adv %

Means

1.302  8.58

6.7

15.589 10.27 52.444 30.71 26.929 20.571 15.413 24.784 2.524

Legends: **FE%- Field emergence, PH@30 - Plant height at 30DAS, PH@60 - Plant height at 60DAS, PH@90 - Plant height at 90DAS, LP(%) - Lodging percentage, FLL- flag leaf
length, FLB- Flag leaf length, FLB- Flag leaf breadth, SL- Spike length, PL- Peduncle length, AL- awn length, NT/P- No. of tillers/plant, CT@BS - Canopy temperature at booting
stage, CT@EGF - Canopy temperature at Early grain filling stage, CT@LGF - Canopy temperature at Late grain filling stage, DH- days to heading, DM- days to maturity, SP/S-
spikelets per spike, G/S- grains per spike, TW - Test weight, BM- Biomass yield, GY/P- grain yield per plant, GY/PL- grain yield per plot, GY/Ha-grain yield per hectare.
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Wide range of phenotypic variance

cluded six row barley yielded more
were observed in the experimental ma-

than two row barley.

(15.90%), Number of tillers per plant
(23.40%). Genetic advance as percent
mean estimates revealed maximum
range for Lodging percentage (39.78%)
followed by Grains per spike (37.14%)
whereas least values which were of low
range, were recorded for Canopy tem-
perature at early grain filling stage
(0.19%) and Number of tillers per plant
(0.29%). In the present study, high es-
timates high genetic advance as per-
cent of mean was observed for Grains
per spike (67.24%), Lodging percent-
age (52.47%), Spikelets per spike
(38.31%), Flag leaf length (30.69%), Test
weight (27.22%) and Flag leaf breadth
(26.95%). However, the moderate ge-
netic advance mean (10-20%) was
found in plant height at 60DAS (15.58),
peduncle length (15.41), plant height
at 90DAS (10.27), and lower genetic

spike (99.40%) whereas least values
heritability was recorded for Canopy

(%) followed a similar pattern had a
range of 0.90 (days to maturity) to 32.84
(Grains per spike). Estimates of heri-
tability in broad sense revealed that the
temperature at early grain filling stage

was about (97.4 gm) obtained from the
Estimation of Genetic parameters

genotype IBT-75. The results con-
cluded six row barley yielded more
than two row barley. Grain Yield Per
Hectare: The maximum yield of grain
yield per hectare was obtained in geno-
type IBT-51 with (1.86 t), whereas the
minimum yield of grain per hectare
was about (0.97 t) obtained from the
genotype IBT-75. The results con-
terial for all the characters under study.
GCV (%) values ranged between least
of 0.70 (days to maturity) to a highest
value of 32.74 (Grains per spike). PCV
highest heritability was for Grains per
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advance mean recorded in canopy temperature
@ late grain filling stage (8.57), canopy tempera-
ture at booting stage (6.70), biomass yield (6.05),
plant height at 30DAS (4.46), number of tillers per
plant (2.52), days to heading (2.38), canopy tem-
perature at early grain filling stage (1.30), days to
maturity (1.11).

Estimation of correlation coefficient

With respect to genotypic correlation, Field
emergence was positively significant with biom-
ass yield (0.6528*), found non-significant with
other traits including grain yield per plant. In
phenotypic correlation, the field emergence found
positively significant with canopy temperature at
booting stage (0.3093%) and negatively correlated
with peduncle length (-0.2887*). According to
these results, an increase in Field emergence will
possibly increase biomass yield and canopy tem-
perature at booting stage, and there will be a de-
crease in peduncle length with the increase in
Field emergence. There were significantly nega-
tive results in case of genotypic correlation, with
flag leaf length (-0.5015%) and flag leaf breadth (-
0.5641**), canopy temperature at booting stage (-
0.6245**), grains per spike (-0.4548%), biomass yield
(-0.5819**). The phenotypic correlation for plant
height at 30DAS was positively significant with
test weight (0.2722%), but found negatively corre-
lated with grains per spike (-0.3226**), canopy
temperature at late grain stage (-0.3202%), flag leaf
length (-0.3526**), canopy temperature at booting
stage (-0.3046%), awn length (-0.3459%). Both ge-
notypic and phenotypic correlation of plant height
at 60DAS was found positively correlated for plant
height at 90DAS (0.7331**, 0.4603**), flag leaf
length (0.595**, 0.509**), spike length (0.5901**,
0.5423**), grains per spike (0.4776%, 0.4005**), and
negatively correlated with days for heading (-0.31,
-0.2657%), test weight (-0.459%, -0.388**). Plant
height at 90DAS was found positively correlated
and found significant in both genotypic and phe-
notypic correlation with spike length (0.476%,
0.389**), peduncle length (0.6781**, 0.4703**),
spikelets per spike (0.4953%, 0.4131**), grains per
spike (0.5266%, 0.4539**), and negatively correlated
with test weight (-0.5223%*, -0.3749**) which is
found significant. Both genotypic and phenotypic
correlation of flag leaf length was found positively

correlated with flag leaf breadth (0.6802*%,
0.6232**), spikelts per spike (0.4941* 0.4456*%),
grains per spike (0.5316*, 0.4828*), biomass yield
(0.966**, 0.403**) and negatively correlated and
significant with test weight (-0.5314%, -0.4351*%).
Flag leaf breadth was positively correlated in both
genotypic and phenotypic and found significant
with Awn length (0.6461**, 0.5411**), spikelets per
spike (0.7137**, 0.6058**), grains per spike
(0.6812**, 0.5804**), and negatively correlated with
test weight (-0.4174, -0.2589*) and found non-sig-
nificant in genetic correlation, but found signifi-
cant in phenotypic correlation. Spike length was
genetically and phenotypically correlated and sig-
nificant with peduncle length (0.6682**, 0.5919**),
Awns length (0.4997%, 0.4114**), days to heading
(0.4705%, -0.07) where it is found phenotypically
non-significant, and days to maturity (0.4705%,
0.4531**) where it is found genetically non-signifi-
cant. Peduncle length was positively correlated
and found significant with Awns length (0.456*,
0.4247**), whereas plant height at 90DAS (0.6781,
0.4703**), spike length (0.6682, 0.5919), and with
days to maturity (0.4275, 0.3905) which was found
non-significant in genotypic correlation. Peduncle
length was negatively correlated and non-signifi-
cant in genotypic correlation but significant with
biomass yield (-0.4288, -0.2648%) in phenotypic
correlation. Awns length was positively correlated
and found significant with canopy temperature
at booting stage (0.4514%, 0.326%). Canopy tem-
perature at booting stage was found significant
and negatively correlated genotypically and phe-
notypically with canopy temperature at early
grain filling stage (-0.7562**, -0.159). Here, only
genotypic correlation was found significant in
case of canopy temperature at early grain filling
stage with canopy temperature at booting stage.
Both genotypic and phenotypic correlation of
Spikelets per spike was found positively corre-
lated and significant with grains per spike (0.99**,
0.964**), grain yield per plant (0.5525%, 0.3647**),
grain yield per plot (0.5525%, 0.3647**) and nega-
tively correlated with test weight (-0.7011%**, -
0.6282**). Grains per spike positively correlated
and significant with biomass yield (0.518%,
0.2569%), grain yield per plant (0.6501**, 0.4631**),
grain yield per plot (0.6501**, 0.4631**s), nega-
tively correlated test weight (-0.7469**, -06822**)



and found significant. Test weight was
found negatively correlated and sig-

nificant with biomass yield (-0.6272**,
-0.3291%) both genotypic and pheno-

typic correlation. Also, it is negatively

correlated and non-significant with
grain yield per plant (-0.3673, -0.2457).

Both genotypic and phenotypic

correlation of grain yield per hectare
was found positively correlated and
significant with spikelets per spike

(0.554**, 0.365**), grains per spike

Discussion
Grain Yield per Plant Among 20

(0.652**, 0.463**), biomass yield
(0.453**, 0.416*), grain yield per plant
(1.000**, 1.000**), grain yield per plot
(1.000**, 1.000**). Biomass yield was
positively correlated and significant
with grain yield per plant (0.4562%,
0.418**), grain yield per plot (0.4562%,
0.418**) which concludes that increase
in biomass yield might positively im-
barley genotypes, grain yield per plant

PCV, GCV, and Heritability These
estimates play a crucial role in select-

pact resulting in higher grain yield.
ranged from 19.48 gm to 37.75 gm.

Noteworthy high-yield genotypes in
six-row barley included IBT-51, IBT-2,

IBT-31, IBT-52, and IBT-25. In two-row
barley, top-performing genotypes
were IBT-47, IBT-20, IBT-79, and IBT-
eral traits, including days to spike
emergence, physiological maturity,
ing significant genetic variation across

ley accessions from Pakistan, observ-
various plant characteristics.

ley exhibited higher grain yield per
plant compared to two-row barley.
Variability in Other Traits Kaur et al.
(2022) reported wide variability in sev-
plant height, spike length, grain num-
ber per spike, and 100-grain weight.
Ahmad et al. (2008) evaluated 133 bar-

72. The lowest yield was observed in
genotype IBT-75. Overall, six-row bar-
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ing methods to enhance specific traits within a
population. Phenotypic coefficient of variance
(PCV) exceeded genotypic coefficient of variance
(GCV) for all studied traits, highlighting environ-
mental influence on trait expression. Similar find-
ings were reported by Jalata et al. (2011). Notably,
the number of grains per spike showed the high-
est variation, alongside other traits like grain yield
per plot, harvest index, biological yield per plot,
and number of tillers per meter. Genetic Varia-
tion and Heritability Matin ef al. (2019) evaluated
locally developed barley hybrids. High genotypic
coefficient of variation (GCV) was observed for
grain/spike, yield/plant, effective tiller/plant, and
spike length. Traits with high GCV indicate strong
potential for selection. Heritability was highest for
1000 seed weight, followed by yield/plant, grain/
spike, and spike length. Effective tiller/plant and
plant height had lower heritability values.
Positive Correlations Traits like spikelets per
spike, grains per spike, and biomass yield per
plant showed positive and highly significant cor-
relations with grain yield per plant. Matin et al.
(2019) reported that yield had the highest posi-
tive genotypic and phenotypic correlation with
grain/spike (rg=0.84**, rp=0.68**). Negative Cor-
relations Plant height exhibited negative signifi-
cant correlations with yield, yield/plant, and 1000
seed weight at both genotypic and phenotypic
levels (rg=-1.00**, rp=-0.64** and rg=-1.00**, rp=
-0.72**). Hailu et al. (2016) found that grain yield
had negative and highly significant correlations
at the genotypic level with days to heading and

days to maturity, specifically at Ofla.
CONCLUSION

The present study reveals that among the 20
genotypes, IBT-51 and IBT-2 followed by IBT-31,
IBT-52 six-row barley genotypes were found su-
perior as compared to check (IBT-80) and exhib-
ited the best results with regards to the growth,
seed yield, whereas two-row barley genotypes
IBT-47, IBT-20 were found superior, but less com-
pared to six-row barley during the evaluation.
Therefore, they can be recommended for commer-
cial cultivation in Vindhyan region of Uttar
Pradesh. The character with high range of GCV
and PCV (Grains per spike), heritability (days to
heading), genetic advance and genetic percentage
of mean (grains per spike) should be considered
for further hybridization and crop improvement
programme.
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