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ABSTRACT

The current study was undertaken to analyze the genetic variability, correlation and path for yield
and its attributing traits at agriculture research farm, Department of Genetics and Plant Breeding,
School of Agriculture, Lovely Professional University, Punjab during during Rabi 2021-22 and 2022-
23. Augmented design with F, seeds planted in ear to row fashion in 4 rows were used to study
variability, correlation and path including 2 parent and its 6 F,’s for the 9 traits viz. plant height,
spike length, number of tillers per plant, number of spikes per plant, number of spikelets per ear,
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number of grains per ear, biological yield, harvest index and grain yield. Finding revealed that grain
yield revealed positive and highly significant correlation with number of tillers per plant (r,= 0.8387,
re= 0.8709) and biological yield (r,= 0.9671, ry= 0.9965) while positive and significant correlation
with Number of spikes per plant (r,= 0.7168, ry= 0.7253) at both phenotypic and genotypic level.
Biological yield per plant revealed highest positive direct effect (1.0642, 0.8700) with significant
association with grain yield (0.9965, 0.9671) whereas Number of tillers reveals least positive direct
effect on grain yield (0.0183, 0.0834) at both genotypic and phenotypic level. PCV was higher than
GCV for all the traits indicated an influence of environment over the traits. Number of spikelets per
ear recorded highest PCV and GCV followed by Grain yield. Heritability (h’b) found higher for grain
yield (84.2) followed by Number of spikelets per ear (83.4), Number of Grains per ear (82.7) and
Plant height (80.1). Genetic advance (GA) recorded higher Number of spikelets per ear (35.07)
followed by Grain yield (11.93). Moderate GA recorded for Plant Height (7.67) and Biological yield
(6.88) whereas Spike length (0.62) recorded lowest GA. Hence, selection for these mentioned
characters could bring improvement in yield and yield components.

Keywords: Correlation; path; phenotypic; genotypic; direct and indirect effect; grain yield.

1. INTRODUCTION

Wheat  (Tritcum  aestivum L.)  having
chromosome number 2n=6x=42, [AABBDD]
(hexaploid) is widely cultivated, self-pollinating
annual plant belongs to the (Gramineae) family.
According to Wani et al. [1], wheat holds great
significance as it is one of the primary cereal
crop used as a staple food source worldwide. In
terms of global food crops, wheat ranks second
after rice [2]. Wheat plays a crucial role in
providing approximately 20% of the calories and
protein consumed by people worldwide,
contributing to the sustenance of around 40% of
the global population.

According to the Food and Agriculture
Organization FAO [3], global wheat production
reached approximately 776.5 mt in 2020. The
production was estimated to slightly increase to
778.3 mt in 2021 and then decrease to 770.3 mt
in 2022. Wheat holds a crucial position not only
as a key crop for food security but also as a
valuable cash crop on a global scale [4]. The
importance of wheat is reflected in the significant
global trade volume. In the 2020-21 season,
world wheat trade reached a record high of 186.6
mt, surpassing the previous season by 1.2
percent or 2.3 mt FAO [5]. This highlights the
significant role of wheat in meeting global food
demands and economic activities.

In order to establish a successful breeding
program, the presence of genetic diversity within
the population is crucial. Verma et al. [6] confirm
that plants with higher genetic variability are
more likely to benefit from favorable hybrid
crosses and generate productive recombinants,
thus leading to a broader heritability within the
population during the process of genetic

improvement. Estimation of heritability in
combination with genetic advance are usually
more useful than heritability alone for forecasting
genetic gain under selection. However, a trait
with a high heritability does not always have a
high genetic advance Johnson [7]. Correlation
reveals the degree and direction of association at
phenotypic and genotypic levels btw the yield
and its contributing traits. However, it should be
noted that the correlation could sometimes fail to
give accurate insights into the individual impact
of each character on the dependent character. It
is understandable that a path analysis would be
necessary to determine which characters actually
affect seed yield. So path analysis is used to
measure the indirect and direct effects of traits
[8]. It is impossible to begin an effective breeding
programme without first establishing genetic
variability using appropriate metrics including
GCV and PCV, Genetic advance (GA) and
heritability (h?b) [9].

2. MATERIALS AND METHODS

The present investigation was carried out at the
research farm, Department of Genetics and
Plant Breeding, Lovely Professional University,
Phagwara, Punjab during Rabi 2021-22 and
2022-23. The F, seeds were space planted in
ear to row fashion to study variability, correlation
and path including 2 parent and its 6 F,’s for the
9 traits, viz. plant height, spike length, number of
tillers per plant, number of spikes per plant,
number of spikelets per ear, number of grains
per ear, biological yield, harvest index and grain
yield. The experiment material consists of
crosses obtained from matting of female line
GS/2020-21/8049 (provided by Borlaug Institute
for South Asia, BISA-CIMMYT) which are heat
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tolerant and susceptible to rust, with the PBW
766 male parent, which are newly released local
cultivars. The list of wheat cultivars (along with
Pedigree) used for study tabulated in (Table 1).

Using a Spacing 22.5 x 15 cm (row to row 22.5
and plant-to-plant 15 cm) in augmented Design
for F2 generation. The mean value was then
determined for analysis over three replications
figure in (Table 2). The formulas provided by
Johnson et al. [7] were used to compute the
different genetic factors viz. GCV, PCV,
Heritability (h’b) and Genetic advance (GA).
Using the formula provided by Al-Jibouri et al.
[10] for correlation co-efficient and [11] for path
co-efficient analysis were obtained.

2.1 Estimating of Correlation

Now, genotypic and phenotypic correlation
coefficients were calculated using formula:

PCov. xy
VPVX.PVy

Phenotypic correlation (rp) =

, vol. 13, no. 8, pp. 1057-1067, 2023; Article no.lJECC.101005

Genotvpi lation (rg) GCov. xy
enotypic correlation (rg) = ——
VGVx. GVy
Cov (%, ¥)
xy =—————————
Y VV(x) x VV (y)

Where,

ry = Correlation coefficient between character x
andy

Covy,, = Co-variance of character x and y

V, = Variance of character x, and

V, = Variance of character y

r, = Phenotypic correlation

ry = Genotypic correlation.

2.2 Path Analysis

Path analysis splits the correlation coefficient into
the measures of direct and indirect effects and
measures contribution of each independent
variable on the dependent variable and estimates
residual effects. It helps in determining the yield
and yield contributing characters.

Table 1. Parents and crosses of wheat used in the experiment

S. No. Genotype Parentage

1 GS/2020- WBLL1*2/BRAMBLING//SAAR/2*WAXWING/4/PBW343*2/KUKUNA//KRONSTAD
21/8049 F2004/3/PBW343*2/KUKUNA/5/2*MUCUY
(Female)
2 PBW 766 PBW 766 NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2*PASTOR/5/KACHU/6/KACHU
(Male)
S. No. Crosses F, Population of GS/2020-21/8049X PBW 766
1 C1 (GS/2020-21/8049 X PBW 766) 1
2 Cc2 (GS/2020-21/8049 X PBW 766) 2
3 C3 (GS/2020-21/8049 X PBW 766) 3
4 C4 (GS/2020-21/8049 X PBW 766) 4
5 C5 (GS/2020-21/8049 X PBW 766) 5
6 C6 (GS/2020-21/8049 X PBW 766)6
Table 2. ANOVA for nine traits in wheat
Characters Replication (d.f =4) Treatment (d.f =7) Error (d.f =28)
Plant Height (cm) 13.22 108.10 21.51
Spike length (cm) 0.53 1.511 0.68
Number of tillers per plant 3.10 23.377 6.08
Number of spikes per plant 6.25 23.02 7.35
No. of spikelets per ear 1.60 9.585 1.657
No. of Grains per ear 33.06 171.75 73.81
Biological yield (gm) 17.43 2089.39 345.20
Harvest index (%) 22.52 56.52 37.57
Grain yield (gm) 12.00 236.55 37.28
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To estimate various direct and indirect effects,
the following equations were used

rly = Ply + r12P2y + r13P3y + ... + r1lPly
r2y = r2yPly + P2y + r23P3y + .. + r2IPly
rly = rl1P1ly + rI2P2y + rI3P3y + .. + Ply

Where,

ry to ry, = Coefficient of correlation between
factor 1to | and dependent character y

rp, to r., = Coefficient of correlation among
causal factors themselves

P,y to Py = Direct effects of characters 1 to | on
charactery.

2.3 Residual Effect

Residual effect, which measures the contribution
of the characters was obtained by:

(PRY) =+/1—R?
Where,

R2 :Zi]’PiZY'i‘ZZi;tjPiy P]J/RU

i>j
2.4 Estimation of GA and GAM

The genetic advance (GA) for selection intensity
(K) at 5% was calculated by the formula
suggested by [12].

GA= (K) (op) (H?)
Where,

GA = Expected genetic advance at 5% selection
intensity, o, = Phenotypic standard deviation

H’= Heritability and K = selection differential (K=
2.063 at 5% selection intensity).

The genetic advance as percent of the mean

(GAM) was calculated by formula given by
Johnson et al. Johnson et al. [7]

GAM oA 100
= — %
X

Where,

GAM = Genetic advance as percent of mean
GA = Genetic advance at 5% selection intensity
X= Population Mean

Heritability (Hz) was computed by formula
developed by Dewey [12]

H2=228 X 100
o2p
Where,

o’p= Phenotypic Variance o°g= Genotypic
Variance H” = Heritability in broad sense

3. RESULTS AND DISCUSSION

Significant differences (P<0.01) were observed
among the tested genotypes for all the traits
investigated viz. plant height, spike length,
number of tillers per plant, number of spikes per
plant, number of spikelets per ear, number of
grains per ear, biological yield, harvest index,
and grain yield. These findings indicate the
presence of substantial variability among the
genotypes, which can be harnessed through
selection and hybridization. The significant
differences observed among the genotypes for
the studied characteristics justify conducting
further genetic analysis [13]. The substantial
genetic variation among the genotypes suggests
that they exhibit genetic diversity, providing an
excellent opportunity for breeders to select
suitable genotypes for specific traits of interest in
variety development. A similar results reported
by Getachew, Ullah and Yared et al. [14-16] that
the analysis of variance revealed significant
genetic variability among all traits for the
treatments. Table 3 presents the estimated
range, minimum and maximum values, along
with  their corresponding genotypes, mean
values, and corresponding standard errors for
the nine traits examined in wheat genotypes.

3.1 Variability,
Advance

Heritability and Genetic

Genetic variability parameters viz. GCV, PCV,
Heritability (broad sense), Genetic advance and
genetic advance as 5 % of mean tabulated in
Table 4. PCV (Phenotypic coefficient of variance)
is higher than GCV (Genotypic coefficient of
variance) for all the characters that indicates an
influence of environment on traits. Data
pertaining to Number of spikelets per ear
recorded highest PCV and GCV followed by
Grain yield. The current findings are consistent
with the results reported by Upadhyay et al. [17],
who also observed high PCV and GCV for grain
yield. Similarly, moderate PCV and GCV was
recorded for Number of tillers per plant followed
by Number of spikes per plant. Rajput et al. [18]
also reported moderate PCV and GCV number of
tillers per plant and low PCV and GCV were
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recorded for Plant Height, Spike length and
Harvest index. The present result in agreement
with [19].

Heritability serves as a predictor of the traits that
parents will pass on to their offspring. Khan et al.
[20] found that selection processes become
easier as heritability estimates increased. The
heritability (H2) revealed the extent to which
guantitative traits inherited, but it fails to disclose
the extent to which genetic gain may be attained
by the selection of the ideal plantfrom the
elite populations. Therefore, the combination of
heritability and genetic advance is beneficial than
either factor alone [21]. Heritability (hzb) found
higher for grain yield (84.2) followed by Number
of spikelets per ear (83.4), Number of Grains per
ear (82.7) and Plant height (80.1) [17-18],
documented similar result that high estimates of
heritability. These traits exhibit a high degree of
heritability, indicating that genetic factors have a
strong influence on  their  expression.
Consequently, environmental factors are likely to
have a lesser impact on the development of
these traits. Medium (hzb) recorded for Number
of tillers per plant (74) and Number of spikes per
plant (68.1) and lower for Harvest index (32.9).
Genetic advance (GA) recorded higher Number
of spikelets per ear (35.07) followed by Grain
yield (11.93). Moderate GA recorded for Plant
Height (7.67) and Biological yield (6.88) whereas
Spike length (0.62) recorded lowest GA. Kumar
et al. [22] also found similar results.

3.2 Estimation of Correlation

Assessment of the genotypic and phenotypic
correlation between various traits tabulated in
Table 5. Data pertaining to plant height it was
found that it revealed negative and highly
significant correlation with spike length (ry= -
0.8613) at genotypic level only. Baye et al. [23]
also observed a significant positive correlation
between plant height and spike length in their
study. Spike length revealed positive and highly
significant correlation with number of spikelets
per ear (ry= 0.9883) whereas negative and highly
significant for plant height (r,= -0.8613) at
genotypic level only. Whereas negative and
significant correlation was found for number of
tiller per plant (r,= -0.7068) and number of
spikelets per plant (r,= -0.7847) at phenotypic
level only. Number of tillers per plant revealed
positive and highly significant correlation with
number of spikes per plant (r,= 0.9409, rg=
0.9958) and Grain yield (r,= 0.8387, rg= 0.8709)
while positive and significant correlation with

Biological yield (r,= 0.7789, rg= 0.7683) at both
phenotypic and genotypic level. Whereas
negative and significant correlation was found for
spike length (r,= -0.7068) at phenotypic level
only. Ullah et al. [15] found similar results.
Number of spikes per plant revealed positive and
highly significant correlation with number of tillers
per plant (r,= 0.9409, ry= 0.9958) while positive
and significant correlation with grain yield (r,=
0.7168, ry= 0.7253) at both phenotypic and
genotypic level. Whereas negative and
significant correlation was found for spike length
(rp=-0.7847) at phenotypic level only. Ul-Allah et
al. [24] identified noteworthy associations
between the plant height and number of
spikelets. Biological yield revealed positive and
highly significant correlation with grain yield (r,=
0.9671, ry= 0.9965) while positive and significant
correlation with Number of tillers per plant (r,=
0.7789, ry= 0.7683) at both phenotypic and
genotypic level. Whereas negative and
significant correlation was found for harvest
index (r,= -0.7519) at phenotypic level only.
Number of spikelets per ear revealed positive
and highly significant correlation with Number of
Grains per ear (r,= 0.8573) at phenotypic level
only while negative and significant correlation
was found for harvest index (rg= -0.8024) at
genotypic level only. Kumar et al. [22] also found
similar results. Number of Grains per ear
revealed positive and highly significant
correlation with Number of spikelets per ear (r,=
0.8573) at phenotypic level only while negative
and significant correlation was found for harvest
index (ry= -0.7091) at genotypic level only.
Harvest index revealed negative and significant
correlation for grain yield (rg= -0.9970), number
of Grains per ear (r;= -0.7091) and Number of
spikelets per ear (rg= -0.8024) at genotypic level
only while, biological yield (r,= -0.7519) for
phenotypic level only. Contrary to the present
study, [25] reported a positive correlation
between the number of spikelets and tillers per
plant with grain yield at both genotypic and
phenotypic levels. Grain yield revealed positive
and highly significant correlation with number of
tillers per plant (r,= 0.8387, rg= 0.8709) and
biological yield (r,= 0.9671, ry= 0.9965) while
positive and significant correlation with Number
of spikes per plant (r,= 0.7168, ry= 0.7253) at
both phenotypic and genotypic level. Rajput et al.
[18] reported vyield per head significantly
correlated with harvest index. Whereas negative
and highly significant correlation was found for
harvest index (rg= -0.9970) at genotypic level
only. Verma et al. [25] and Baye et al. [23]
reported similar results, where the genotypic
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correlation coefficients (ry) were found to be
higher than the corresponding phenotypic
correlation coefficients (r,) for most of the
character combinations. This suggests that the
observed correlations between traits are
predominantly influenced by genetic factors
rather than environmental factors. Genotypic
correlations provide valuable insights into the
underlying genetic relationships between traits,
which can be useful for plant breeders in
selecting desirable combinations of traits for crop
improvement programs.

3.3 Path Analysis

Merely examining correlations does not offer a
comprehensive understanding of how each
specific trait contributes to the overall picture.
Path analysis, on the other hand, proves
valuable in evaluating variables by quantifying
their respective contributions and distinguishing
between partially indirect and direct sources of
association. This analytical approach enables a
comparative assessment of variables based on
the magnitude of their influences. Table 6 and
Fig. 1 reveals the path analysis through direct
and indirect effect of each trait on selected
variable viz. grain yield. Biological yield per plant
revealed highest positive direct effect (1.0642,
0.8700) with significant association with grain

yield (0.9965, 0.9671) at both genotypic and
phenotypic level. Similarly harvest index also
showed highest negative indirect effect (0.2067,
0.2676) associated with biological yield (-0.2126,
-0.2012), Number of spikelets per ear (-0.1658, -
0.1337) and Number of grains per ear (-0.1466, -
0.1237). This result in agreement with Ayer,
Meles and Chimdesa [26-28]. Number of
spikelets per ear (0.1115, 0.5200) which exhibits
close association with grain yield (0.5324,
0.4622) and Number of tillers reveals least
positive direct effect on grain yield (0.0183,
0.0834) at both the levels and significant
association with grain yield (0.8709, 0.8387).
Number of spikelets per plant and plant height
showed positive direct effect on
grain yield at genotypic level (0.1018 and
0.0108) and showed negative direct effect on
grain yield at phenotypic level (-0.1834 and -
0.1271) respectively. Number of grains per ear (-
0.0074, -0.0578) and spike length (-0.0060, -
0.5770) exhibited highest negative indirect effect
on grain yield at both genotypic and phenotypic
levels. Spike length showed highest positive
indirect effect through number of spikes per plant
(0.4528), number of tillers per plant (0.4078) and
plant height (0.3654) at phenotypic level. Similar
result in agreement with Getachew, Rajput and
Kumar [14,18,22].

Table 3. Mean of parent and crosses for nine traits with CV, CD at 5 and 1 % respectively

Genotypes PH SL NTP _NSP___ BY NSPE NGPE HI GY
(GS/2020-21/8049 X PBW 80.00 12.60 14.00 14.00 86.40 21.00 7020 3858 32.86
766) 1

(GS/2020-21/8049 X PBW 81.40 12.40 11.40 11.40 60.40 19.40 66.80 42.10 25.28
766) 2

(GS/2020-21/8049 X PBW 7920 1340 7.40 740 4660 20.20 59.80 43.05 18.78
766) 3

(GS/2020-21/8049 X PBW 87.20 12.00 11.20 1320 5560 18.60 56.80 43.53 23.96
766) 4

(GS/2020-21/8049 X PBW 89.00 12.80 12.20 1220 89.40 2260 73.00 41.72 36.85
766) 5

(GS/2020-21/8049 X PBW 8740 12.60 11.00 11.00 56.00 19.80 64.00 4455 24.12
766) 6

PBW 766 9200 11.80 1420 13.80 103.80 19.80 61.60 37.24 38.40
GS/2020-21/8049 874 118 13 13 60.8 18.2 57.8  47.91 2838
Mean 8545 1242 11.80 12.00 69.87  19.95 63.75 42.34 28.63
min 792 118 7.4 7.4 46.6 182 56.8 37.24 18.78
max 91 13.4 142 14 103.8 226 73 4791 384
C.V. 542  6.63  20.90 2259 2659 645 1347 14.47 21.32
C.D. 5% 6.00 - 319 351 2407 166 11.13 - 7.91
C.D.1% 8.10 - 431 473 3247 224 1501 - 10.67

PH- Plant height, SL- Spike length, NTP- Number of tillers per plant, NSP- Number of spikes per plant, NSPE- Number of
spikelets per ear,
NGPE- Number of Grains per ear, BY- Biological yield, HI- Harvest index and GY- Grain yield
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Characters Min Max Mean GCV PCV h2b GA (5%) GA Mean (5%)
Plant Height (cm) 79.2 91 85.45 4.870 5.441 80.1 7.672 8.979
Spike length (cm) 11.8 134 12.42 3.280 4.424 55 0.622 5.009
Number of tillers per plant 7.4 14.2 11.80 15.757 18.322 74 3.294 27.915
Number of spikes per plant 7.4 14 12.00 14.757 17.884 68.1 3.010 25.083
Number of spikelets per ear 46.6 103.8 69.87 26.676 29.206 83.4 35.071 50.191
Number of Grains per ear 18.2 22.6 19.95 6.312 6.940 82.7 2.359 11.826
Biological yield (gm) 56.8 73 63.75 6.942 9.194 57 6.885 10.799
Harvest index (%) 37.24 47.91 42.34 4.537 7.906 32.9 2.271 5.363
Grain yield (gm) 18.78 384 28.63 22.046 24.020 84.2 11.936 41.683
Table 5. Phenotypical and Genotypic Correlation for nine traits in wheat
Phenotypical and Genotypic Correlation Matrix
PH SL NTP NSP BY NSPE NGPE HI GY
PH Iy 1.0000 -0.6333 0.4832 0.4993 0.4751 -0.0599 -0.1433 -0.0115 0.5745
Iy 1.0000 -0.8613 ** 0.6021 0.6664 0.5501 -0.0811 -0.2107 0.0332 0.6796
SL o 1.0000 -0.7068* -0.7847* -0.3074 0.5950 0.3871 -0.0477 -0.4048
I 1.0000 -1.2255 -1.4055 -0.5855 0.9883** 0.6233 0.4326 -0.6089
NTP Ip 1.0000 0.9409** 0.7789* 0.0458 0.2900 -0.3861 0.8387**
I 1.0000 0.9958** 0.7683* 0.0717 0.3880 -0.4136 0.8709**
NSP Iy 1.0000 0.6473 -0.0808 0.1440 -0.3008 0.7168*
Iy 1.0000 0.6023 -0.1826 0.1556 -0.1443 0.7253*
BY o 1.0000 0.5088 0.5100 -0.7519* 0.9671**
Ig 1.0000 0.5817 0.6473 -1.0288 0.9965**
NSPE Ip 1.0000 0.8573 ** -0.4997 0.4622
Ig 1.0000 1.1176 -0.8024 * 0.5324
NGPE o 1.0000 -0.4623 0.5007
g 1.0000 -0.7091 * 0.6765
HI Iy 1.0000 -0.5678
g 1.0000 -0.9970**
GY Ip 1.0000
g 1.0000

PH- Plant height, SL- Spike length, NTP- Number of tillers per plant, NSP- Number of spikes per plant, NSPE- Number of spikelets per ear,
NGPE- Number of Grains per ear, BY- Biological yield, HI- Harvest index and GY- Grain yield
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Genotypical Path Diagram for

Phenotypical Path Diagram fo
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Residual effect
SQRT(1- 1.0098)

Residual effect 0

O
O

Fig. 1. Genotypic and phenotypic path matrix of nine traits in wheat for grain yield
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Table 6. Phenotypic and genotypic path matrix of nine traits in wheat for grain yield

Phenotypic and Genotypic Path Matrix for GY

PH SL NTP NSP BY NSPE NGPE HI GY
PH P -0.1271 0.0805 -0.0614 -0.0635 -0.0604 0.0076 0.0182 0.0015 0.5745
G 0.0108 -0.0093 0.0065 0.0072 0.006 -0.0009 -0.0023 0.0004 0.6796
SL P 0.3654 -0.5770 0.4078 0.4528 0.1773 -0.3433 -0.2234 0.0275 -0.4048
G 0.0052 -0.0060 0.0073 0.0084 0.0035 -0.0059 -0.0037 -0.0026 -0.6089
NTP P 0.0403 -0.0590 0.0834 0.0785 0.065 0.0038 0.0242 -0.0322 0.8387
G 0.0110 -0.0225 0.0183 0.0182 0.0141 0.0013 0.0071 -0.0076 0.8709
NSP P -0.0916 0.1439 -0.1725 -0.1834 -0.1187 0.0148 -0.0264 0.0552 0.7168
G 0.0678 -0.1430 0.1013 0.1018 0.0613 -0.0186 0.0158 -0.0147 0.7253
BY P 0.4133 -0.2674 0.6776 0.5631 0.8700 0.4426 0.4437 -0.6541 0.9671
G 0.5854 -0.6231 0.8177 0.641 1.0642 0.6191 0.6889 -1.0949 0.9965
NSPE P -0.0312 0.3094 0.0238 -0.042 0.2645 0.5200 0.4458 -0.2598 0.4622
G -0.0090 0.1102 0.008 -0.0204 0.0649 0.1115 0.1246 -0.0895 0.5324
NGPE P 0.0083 -0.0224 -0.0167 -0.0083 -0.0295 -0.0495 -0.0578 0.0267 0.5007
G 0.0016 -0.0046 -0.0029 -0.0012 -0.0048 -0.0083 -0.0074 0.0053 0.6765
HI P -0.0031 -0.0128 -0.1033 -0.0805 -0.2012 -0.1337 -0.1237 0.2676 -0.5678
G 0.0069 0.0894 -0.0855 -0.0298 -0.2126 -0.1658 -0.1466 0.2067 -0.9970

PH- Plant height, SL- Spike length, NTP- Number of tillers per plant, NSP- Number of spikes per plant, NSPE- Number of spikelets per ear,
NGPE- Number of Grains per ear, BY- Biological yield, HI- Harvest index and GY- Grain yield
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4. CONCLUSION

Correlation reveals the degree and direction of
association at phenotypic and genotypic levels
btw the yield and its contributing traits. However,
it should be noted that the correlation could
sometimes fail to give accurate insights into the

individual

impact of each character on the

dependent character.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Wani SH, Sheikh F, Najeeb S, Igbal AM,
Kordrostami M, Parray G, Jeberson MS.
Genetic variability study in bread wheat
(Triticum aestivum L.) under temperate
conditions. Current Agriculture Research
Journal. 2018;6(3):268.

Bhanu AN, Arun B, Mishra VK. Genetic
variability, heritability and correlation study
of physiological and yield traits in relation

to heat tolerance in wheat (Triticum
aestivum L.). Biomedical Journal of
Scientific & Technical Research.

2018;2(1):2112-6.

FAO 2022. Crop Prospects and Food
Situation — Quarterly Global Report No. 2,
July 2022. Rome.
Available:https://doi.org/10.4060/cc0868en
Crespo-Herrera LA, Crossa J, Huerta-
Espino J, Vargas M, Mondal S, Velu G,
Payne TS, Braun H, Singh RP. Genetic
gains for grain yield in CIMMYT's semi-arid
wheat vyield trials grown in suboptimal
environments. Crop Science.
2018;58(5):1890-98.

FAO. Crop Prospects and Food Situation -
Quarterly Global Report No. 1, March
2021. Rome; 202.
Available:https://doi.org/10.4060/cb3672en
Verma PN, Singh BN, Yadav RK. Genetic
variability and divergence analysis of yield
and its contributing traits under sodic soil
condition in wheat (T. aestivum L.). Int. J.
Agric. Sci. 2013;3(2):395-9.

Johnson HW, Robinson HF, Comstock RE.
Estimates of genetic and environmental
variability in soybeans. Agronomy journal.
1955;47(7):314-8.

Dhunde BB, Devmore JP, Mahadik SG,
Palshetkar MG, Vanve PB, Bhave SG,
Thorat BS. Correlation and path analysis

10.

11.

12.

13.

14.

15.

16.

17.

18.

1066

studies on yield and its components in
green gram [Vigna radiata L. Wilczek]. The
Pharma Innovation Journal. 2021;10(1):
727-30.

Salman MA, Anuradha C, Sridhar V, Babu
ER, Pushpavalli SN. Genetic variability for
yield and its related traits in green gram

[Vigna radiata (L.) Wilczek]. Legume
Research-An International Journal.
2021;1:5.

Al-Jibouri H, Miller PA, Robinson HF.

Genotypic and environmental variances
and covariances in an upland Cotton cross
of interspecific origin 1. Agronomy journal.
1958;50(10):633-6.

Dewey DR, Lu K. A correlation and
path-coefficient analysis of components
of crested wheatgrass seed production 1.
Agronomy journal. 1959;51(9):515-8.
Allard RW. Principal of Plant Breeding
John Wiley and Sons. Inc., USA Wiley
International Edition. 1960;85.

Chaudhary PL, Kumar B, Kumar R.
Analysis of Heterosis and Heterobeltiosis
for Earliness, Yield and Its Contributing
Traits in Okra (Abelmoschus esculentus L.
Moench). International Journal of Plant &
Soil Science. 2023;35(11):84-98.
Available:https://doi.org/10.9734/ijpss/2023
/v35i112949

Getachew A, Worede F, Alamerew S.
Phenotypic variation and traits
interrelationships in bread wheat (Triticum
aestivum L.) genotypes in Northern
Ethiopia. Acta agriculturae Slovenica.
2021;117(3):1-9.

Ullah MI, Mahpara S, Bibi R, Shah RU,
Ullah R, Abbas S, Ullah MI, Hassan AM,
El-Shehawi AM, Brestic M, Zivcak M. Grain
yield and correlated traits of bread wheat
lines: Implications for yield improvement.
Saudi Journal of Biological Sciences.
2021;28(10):5714-9.

Yared S, Hussein S, Mark L, Isack M.
Genetic variability and association of yield
and vyield components among bread

wheat genotypes under drought-
stressed condition. AJCS. 2021;15(06)
:863-870.

Upadhyay K, Adhikari NR, Sharma S.
Genetic variability and cluster analysis of
wheat (Triticum aestivum L.) genotypes in
foot hill of Nepal. Archives of Agriculture
and Environmental Science. 2019;4(3):
350-5.

Rajput RS. Path analysis and genetic
parameters for grain yield in bread wheat


https://doi.org/10.9734/ijpss/2023/v35i112949
https://doi.org/10.9734/ijpss/2023/v35i112949

19.

20.

21.

22,

23.

24,

Meherbabu et al.; Int. J. Environ. Clim. Change, vol. 13, no. 8, pp. 1057-1067, 2023; Article no.lJECC.101005

(Triticum aestivum L.). Annual Research &
Review in Biology. 2019;28:1-8.

Bayisa T, Tefera H, Letta T. Genetic
variability, heritability and genetic advance
among bread wheat genotypes at
Southeastern Ethiopia. Agriculture,
Forestry and Fisheries. 2020;9(4):128-134.
Khan AA, Alam MA, Alam MK, Alam MJ,
Sarker ZI. Correlation and path analysis of
durum wheat (Triticum turgidum L. var.
Durum). Bangladesh Journal of Agricultural
Research. 2013;38(3):515-21.

Kumar J, Kumar A, Singh SK, Singh L,
Kumar A, Chaudhary M, Kumar S, Singh
SK. Principal component analysis for yield
and its contributing traits in bread wheat
(Triticum aestivum) genotypes under late
sown condition.

Kumar P, Solanki YP, Singh V. Genetic
Variability and Association of Morpho-
physiological Traits in Bread Wheat
(Triticum aestivum L.). Current Journal of
Applied Science and Technology. 2020;
39(35):95-105.

Baye A, Berihun B, Bantayehu M, Derebe
B. Genotypic and phenotypic correlation
and path coefficient analysis for yield and
yield-related traits in advanced bread
wheat (Triticum aestivum L.) lines. Cogent
Food & Agriculture. 2020;6(1):1752603.
Ul-Allah S, Azeem A, Sher A, ljaz M, Sattar
A, Saleem MA, Bibi M, Abbas N, Hussain

25.

26.

27.

28.

M. Assessment of genetic variability and
direct-indirect contribution of post-anthesis
traits to the grain yield in bread wheat
(Triticum aestivum) at different
sowing dates. Int. J. Agric. Biol. 2021;26:
193-200.

Verma P, Saini P, Singh V, Yashveer S.
Genetic variability of wheat (Triticum
aestivum L.) genotypes for agro-
morphological traits and their correlation
and path analysis. Journal of
Pharmacognosy and  Phytochemistry.
2019;8(4):2290-4.

Ayer DK, Sharma A, Ojha BR, Paudel A,
Dhakal K. Correlation and path coefficient
analysis in advanced wheat genotypes.
SAARC Journal of Agriculture. 2017
15(1):1-2.

Meles B, Mohammed W, Tsehaye Y.
Genetic variability, correlation and path
analysis of yield and grain quality traits in
bread wheat (Tritum aestivum L))
genotypes at Axum, Northern Ethiopia.
Journal of plant breeding and crop science.
2017;9(10):175-85.

Chimdesa O, Mohammed W, Eticha F
Analysis of genetic variability among bread
wheat (Triticum aestivum 1.) genotypes for
growth, vyield and vyield components in
Bore district, Oromia regional state.
Agriculture, Forestry and Fisheries. 2017,
6(6):188-99.

© 2023 Meherbabu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/101005

1067


http://creativecommons.org/licenses/by/2.0

