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Abstract:

Estimation of heritability and genetic advance plays a pivotal role in selection. A
set of 19 wheat genotypes comprised of seven parents and 12 F, populations
were evaluated at The University of Agriculture-Peshawar during 2013-14 in a
randomized complete block design (RCBD) with three replications. Data were
recorded on days to 50% heading, days to maturity, plant height, flag leaf area,
productive tillers plant?, spike length, biological yield plant?, spikelet spike®,
grains spike?, grain yield plant?, and harvest index. Analysis of variance
showed significant differences among genotypes, parents, and F, populations
for all the studied traits while parent vs. F, population also revealed significant
genetic variability for all the studied traits except plant height, spike length, and
spikelet spikel. Low to moderate broad-sense heritability coupled with low
genetic advance was observed for almost all the traits studied. Among Parents,
Janbaz was the highest in productive tillers plant?, spikelet spike, grains spike-
1 and grain yield plant. Among F, population, Saleem-2000 x Barsat had the
earliest 50% heading and maturity, Saleem-2000 x Watan, Tatara x Barsat,
AUP-5008 x Fakhre Sarhad, and Janbaz x Barsat showed the shortest plant,
large flag leaf area, long spikes, more productive tillers plant?, grain yield plant?,
harvest index, biological yield plant®, and spikelet spike?l. Saleem-2000 x
Watan, Tatara x Barsat, AUP-5008 x Fakhre Sarhad and Janbaz x Barsat
having a better performance for most of the traits and hence could be utilized in
future wheat breeding programs.

Keywords: F, population, genetic advance, heritability, parents.
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INTRODUCTION

Wheat (Triticum aestivum L.) is one of the
world's major cereal crops and staple food of
many regions, grown under both irrigated and
rain-fed conditions (Asad et al., 2016). It belongs
to the family Graminae. Wheat is one of the first
cereals known to have been domesticated, and
wheat's ability to self-pollinate greatly facilitated
the selection of many distinct domesticated
varieties. Wheat usually needs 150-180 days
between planting and harvest, depending upon
climate, seed type, and soil condition. It is one of
the most widely grown crops in the world. In
Pakistan and Khyber Pakhtunkhwa, low yield of
wheat as a whole is attributed to various factors
such as unavailability of good quality seed of
high vyielding cultivars, delayed planting,
unavailability of required soil moisture at critical
growth stages (Fatima et al., 2018) and higher
prices of chemical fertilizers. Various factors are
considered in the selection of highest vyield
genotypes and are suggested for further crop
renovation programs (Kamran et al., 2016).

Genetic manipulation is the best way to
boost up wheat production. Therefore, it is
necessary to estimate and study the genetic
variation and mode of inheritance in different
plant parameters to initiate productive wheat
breeding programs (ljaz and Khan, 2009).
Achievement of any crop improvement depends
upon the presence of genetic variability and
heritability as well as genetic gain in selection
(Khan et al.,, 2006). A fundamental aspect of
plant breeding is to estimate the fraction of the
total variance among plants of a population that
may be attributed to genetic differences between
them. This ratio is called heritability, which is one
of the essential components of the breeder’s
equation that aims to predict the expected
response to selection. In general, the higher the
heritability of a trait, the greater the expected
genetic gain since artificial selection can be
carried out more efficiently (Mazurkievicz et al.,
2019). Plant traits having satisfactory variability,
high heritability, and genetic advance would be
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an effective tool for crop improvement (Aytac
and Kinaci, 2009).

In wheat breeding programs, the main aim
is to develop genotype for the improvement of
yield under adverse conditions. The scope of
crop improvement by breeding is determined by
the amount of heritable or genetic variation to
that of non- heritable. Therefore, efforts were
made in the present study to determine the
extent of heritability, genetic advance, and
desirable high vyielding genotypes in F2
populations of wheat for the agronomic traits as
a basis for selection.

MATERIALS AND METHODS

The present research was carried out at
The University of Agriculture-Peshawar during
2013-14. Nineteen genotypes, including seven
parents and 12 F. populations (Table 1) were
evaluated in a randomized complete block
design (RCBD) with three replications. The
randomized complete block (RCB) design is one
of the most widely used experimental designs in
agricultural research. The design is especially
suited for field experiments, where the number
of treatments is not large, and the experimental
area has a predictable productivity gradient. The
primary distinguishing feature of the RCB design
is the presence of blocks of equal size, each of
which contains all the treatments (Shieh and Jan
2004). Data was recorded on the following
parameters. Ten plants in parents and 20 plants
in F2 populations were randomly selected for
data analysis.

Days to 50% heading: Days to 50% heading
were counted from the date of sowing till the
date when spike emerged from the sheath of the
flag leaves in 50% plants in a plot.

Days to maturity: Numbers of days to maturity
were counted from date of sowing to the date of
physiological maturity of the genotype.
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Plant height (cm): Plant height was taken from
the base to tip of the spike, excluding awns at
the time of the physiological maturity of
randomly selected plants.

Table 1. List of genotypes utilized in the experiment

Parents F2 populations

1. Janbaz (UOA) 1. Janbaz x Barsat
2. AUP-5008 (UOA) 2. Janbaz x Fakhre Sarhad
3. Saleem-2000 (CCRI) 3. Janbaz x Watan
4. Tatara (NIFA) 4. Saleem 2000 x Barsat
5. Watan (Punjab) 5. Saleem 2000 x Fakhre Sarhad
6.Fakhre Sarhad (NIFA) 6. Saleem 2000 x Watan
7. Barsat (NIFA) 7. Tatara x Barsat
8. Tatara x Fakhre Sarhad
9. Tatara x Watan
10. AUP- 5008 x Barsat

11. AUP-5008 x Fakhre Sarhad

12. AUP-5008 x Watan

Flag leaf area (cm?: At the time of
physiological maturity, the length of the flag leaf
lamina was measured from the base of the
lamina to the extreme tip, while the width was
measured at its broadest place. The flag leaf
area was determined according to the formula
(Francis et al., 1969). Flag leaf area = Leaf
length x Leaf width x 0.75

Productive tillers plant?®: Productive tillers
were counted on randomly selected plants.

Spike length (cm): Ten spikes in parents and
20 in crosses were randomly selected from each
plot, and their length was measured from the
base of the first spikelet to the tip of spike and
finally averaged for data analysis.

2020; 5(2): 61-73

Biological yield plant?(g): Each selected plant
of each genotype was harvested individually,
and its biological yield was determined.

Spikelet spike™: Number of spikelet spike! was
counted for randomly selected spike and then
was averaged for the final analysis.

Grains spike™: Numbers of grains spike! was
counted for each randomly selected spike and
then were averaged for final data analysis.

Grain yield plant Grain yield plant® was
obtained by weighing total grain yield plant?
after threshing of each genotype and then was
averaged for data analysis.

Harvest Index (%): Harvest index was
determined as the ratio of grain yield plant? to
biological yield plant? by the following formula;

Harvest index (%) :| Grain vield plant-! = 100

Biological yield plant-'

Data Analysis

To estimate variation among parents and
F2 populations, the data were subjected to
statistical analysis by using the analysis of
variance technique (Steel and Torrie, 1960)
Least significant differences (LSD) test was used
for mean separation of parents and F:
populations. Broad sense Heritability was
calculated using the formula described (Mahmud
and Kramer, 1951) as follows:

h*B.S.) = VFy - WP, x VP;x 100
=

Where, h? = heritability of a trait, Vr>=
variance of F2’s, Vp1 = variance of female parent
in a cross, Vp2 = variance of male parent in a
cross. Whereas, for days to 50% heading and
days to maturity, heritability in broad sense was
estimated as the ratio of genotypic to phenotypic
variance (Singh and Ceccarelli, 1996).
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h? (BS) =
Vp

Where, Vg = Genetic variance of a trait,
Vp = Phenotypic variance of a trait

The heritability was categorized as low,
moderate, and high, as indicated (Robinson et
al., 1951).

0-30% = Low, 31- 60% = Moderate, 61% and
above = High

The genetic advance was calculated
according to (Allard, 1999) with the following
formula:

GA = i6,h?

Where; GA = genetic advance, 6, =
phenotypic standard deviation, h? = heritability in
broad sense, i = selection intensity. The value of
i =1.40 (at 20% selection pressure) was used in
this study.

2020; 5(2): 61-73

The genetic advance was categorized as
low, moderate, and high as given (Johnson et
al., 1955).

G.A<10%: Low, 10% < G.A < 20%: Moderate,
G.A > 20%: High

RESULTS
Analysis of variance (ANOVA):

Mean square values of 11 yield and
component traits are presented in (Table 2).
Highly Significant variability among genotypes,
parents and F2 population were recorded for
days to 50% heading, days to maturity, plant
height, flag leaf area, productive tillers plant?,
spike length, biological yield plant?®, spikelet
spike?, grains spike?, grain yield plant® and
harvest index. Among parents vs. F2, significant
variability was observed as well for all the traits
except plant height, spike length, and spikelet
spike™.

Table 2. Mean squares for various parameters of 19 wheat genotypes.

Traits Replications  Genotypes Parents F2 PvsF; Error Ccv

df = 2 df =18 df =6 df =11 df=1 df=36 (%)

Days to 50% heading 3.02 26.68** 12.00** 35.06** 22.61** 2.33 1.25

Days to maturity 4.79 22.09** 29.33** 18.17** 21.65** 2.36 0.92

Plant height 6.10 50.67** 73.39** 40.34* 27.95 17.21 4.58
Flag leaf area 8.88 29.50** 26.46** 20.62** 145.50** 6.42 10.13
Productive tillers Plant 4.00 25.89 ** 15.33* 20.87 ** 144.55 ** 6.41 14.71

Spike length 0.89 1.37* 2.21% 0.98* 0.67 0.41 5.12
Biological yield plant 13.98 133.67** 139.26** 120.35** 246.69* 38.47 15.38

Spikelet spike? 1.74 3.02** 3.58** 2.97* 0.16 0.94 4.67

Grains spike? 24.88 42.95* 34.84** 38.11** 144.89** 10.17 5.06
Grain yield plant? 5.26 20.82** 17.19* 20.86** 42.25* 6.48 14.31
Harvest index 29.86 161.67** 215.07**  102.87* 488.11** 50.00 15.72

* = Significant at 1% and ** = 5% level of probability
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Range and mean values:

Range and mean values are presented
in figure-1. Days to 50% heading ranged from
113.0 to 125.7 days. Among parental lines, the
maximum number of days (125.0 days) was
recorded for Saleem-2000, while minimum
(119.3 days) were recorded for Janbaz. While
among the F2 population, the maximum number
of days to 50% heading (125.7 days) was
recorded for cross Janbaz x Barsat, while the
minimum number of days (113.0 days) was
recorded for Saleem-2000 x Barsat. Variability
for the number of days to maturity showed a
range from 162.3 to 171.3 days. Parental line
‘Tatara’ took more (171.3 days) days to maturity,
while less (164.33 days) number of days to
maturity was recorded for AUP-5008 and
Saleem-2000. Maximum variance (169.7 days)
for days to maturity among F2 population was
recorded for crosses Janbaz x Barsat, Janbaz x
Fakhre Sarhad, and AUP-5008 x Watan, while
minimum (162.3) days to maturity was noticed
for Saleem-2000 x Barsat. Plant height is a
guantitative trait affecting other yield parameters.
Mean values for plant height ranged from 82.6 to
97.2 cm. The parental line ‘Tatara’ had
maximum plant height (97.2 cm) while Saleem-
2000 had minimum plant height (82.6 cm).
Maximum plant height (95.9 cm) was recorded
for the F2 population Tatara x Watan, while
minimum plant height (83.5 cm) was recorded
for Saleem-2000 x Watan. A high extent of
variability 17.3 to 29.6 cm? was observed for the
flag leaf area. Among parental lines, the
maximum flag leaf area (26.1 cm?) was recorded
for Saleem-2000, and a minimum (17.3 cm?)
was recorded for AUP-5008. Among the F2
population, the maximum flag leaf area (29.6
cm?) was recorded for cross Tatara x Barsat
while the minimum flag leaf area (20.9 cm?) was
recorded for AUP-5008 x Watan. Mean values
for productive tillers plant? ranged from 11 to
22.8. Among parental lines, maximum
productive tillers plant? (18.7) were recorded for
Janbaz, while minimum (11) were recorded for
Watan. F2 population AUP-5008 x Fakhre
Sarhad showed maximum productive tillers
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plant®! (22.8), while minimum (13.7) were
recorded for Saleem-2000 x Barsat. Spike
length is a quantitative trait, and it is concerning
other yield components (Madi¢ et al., 2005;
Zecevic et al., 2004), and broader knowledge
about the influence of genetic and environmental
variability will contribute to the successfulness of
breeding programs.

Variances for spike length ranged from
11.3 to 13.7 cm. Among parental lines,
maximum spike length (13.7 cm) was recorded
for parental line Barsat, while minimum (11.3
cm) was recorded for parental line Saleem-2000.
Among F2 populations, maximum spike length
(13.5 cm) was recorded for Tatara x Barsat,
while minimum (11.8 cm) was recorded for AUP-
5008 x Watan. Mean values for biological yield
ranged from 31.3 to 52.1 g. Maximum biological
yield plant? (52.1 g) was recorded for parental
line Tatara, while minimum (31.3 g) for parental
line AUP-5008. Maximum biological yield plant?
(51.9 g) was recorded for cross combination,
Janbaz x Barsat, while minimum (33.9 g) was
recorded for Saleem-2000 x Barsat. Mean
values for spikelet spike? ranged from 19.3 to
22.7. Maximum spikelet spike! (22.7) was noted
for parental line Janbaz while minimum (19.7)
was recorded for AUP-5008. Maximum spikelet
spike! (22.3) was recorded for cross
combination Janbaz x Barsat, while minimum
(19.3) was recorded for Saleem-2000 x Barsat,
and Saleem-2000 x Watan. Mean values for the
number of grains spike? ranged from 55.7 to
71.2. Parental line Janbaz had the maximum
number of grain spike?! (66.2), while minimum
numbers (55.7) for Barsat. The maximum
number of grain spike? (71.2) was recorded for
cross combination, Janbaz x Barsat, while
minimum numbers (57.9) were recorded for
Janbaz x Watan. Mean values for grain yield
plant! ranged from 12.3 to 22.8 g. Among
parental lines, maximum grain yield plant? (19.6
g) was recorded for Janbaz, while minimum
grain yield plant? (12.3 g) was recorded for
Watan. Among the F2 population, maximum
grain yield plant? (22.8 g) was recorded for
AUP-5008 x Fakhre Sarhad, while minimum
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grain yield plant! (13.7 g) was recorded for
Saleem-2000 x Barsat. Harvest index reflects
the partitioning of photosynthate between the
grain and the vegetative plant, and
improvements in harvest index emphasize the
importance of carbon allocation in grain
production. Mean values for harvest index
ranged from 32.8 to 53.7%. Among parental

2020; 5(2): 61-73

lines, the maximum harvest index (53.7%) was
recorded for Janbaz, while minimum (32.8%)
recorded for Tatara. Among F2 populations, the
maximum harvest index (52.4%) was recorded
for cross combination, Janbaz x Watan, while
minimum (33.1%) was recorded for Janbaz x
Barsat.
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' . Y - 40.0
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Fig. 1. Mean performance of wheat F2 population for yield and component traits.

A = Janbaz, B = AUP-5008, C = Saleem-2000, D = Tatara, E = Watan, F = Fakhre Sarhad, G = Barsat, A x G = Janbaz x Barsat, A
x F = Janbaz x Fakhre Sarhad, A x E = Janbaz x Watan, C x G = Saleem-2000 x Barsat, C x F = Saleem-2000 x Fakhre Sarhad, C
x E = Saleem-2000 x Watan, D x G = Tatara x Barsat, D x F = Tatara x Fakhre Sarhad, D x E = Tatara x Watan, B x G = AUP-5008
x Barsat, B x F = AUP-5008 x Fakhre Sarhad, B x E = AUP-5008 x Watan

Estimation of and

advance:

heritability genetic

Estimates of heritability and genetic
advance are given in (Tables 3, 4, 5). High
broad-sense heritability (0.77) was observed for
days to 50% heading with the genetic advance

66

value of 3.48. Days to maturity also showed high
heritability (0.73), while the value for the genetic
advance was 3.05 (Table 3). The estimates of
broad-sense heritability for plant height varied
from 0.37 to 0.62 (Table 4). Whereas, expected
genetic advance ranged from 2.92 to 6.08. The
highest value of heritability (0.62) was estimated
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for cross combination, Saleem-2000 x Watan,
while the lowest value of heritability (0.37) was
estimated for cross combination, Tatara x
Barsat. Similarly, the highest value of genetic
advance (6.08) was observed for cross
combination, Saleem-2000 x Watan, while the
lowest value of genetic advance (2.92) was
observed for cross combination, Tatara x

2020; 5(2): 61-73

Barsat. Broad sense heritability for flag leaf area
varied from 0.45 to 0.65. Whereas, expected
genetic advance ranged from 2.84 to 4.97.
Saleem-2000 x Watan showed a high value of
heritability (0.65), while the lowest value of
heritability (0.45) was estimated for cross
combination, AUP-5008 x Barsat.

Table 3. Genotypic variance (Vg), environmental variance (Ve), phenotypic variance (Vp), heritability (h?), and genetic

advance (GA) for days to 50% heading and days to maturity.

Parameter Vo Ve Ve h* CGA
Days to 50% heading 8.11 2.33 10.44 0.77 3.48
Days to maturity 6.57 2.36 8.93 0.73 3.05
Table 4. Heritability and genetic advance for various traits of F, populations of wheat.
. . Spike length . .
"2 Populaions P P M
h2 GA h2 GA h2 GA h2 GA h2 GA
Janbaz x Barsat 0.57 5.45 0.59 4.22 0.63 4.56 0.38 1.29 0.59 5.78
Janbaz x Fakhre Sarhad 0.51 4.55 0.52 3.43 0.49 3.06 0.49 1.79 0.52 4.79
Janbaz x Watan 046 392 059 415 054 3.48 0.46 1.71 0.59 5.77
Saleem-2000 x Barsat 055 497 054 361 036 2.00 0.46 1.63 0.57 5.28
gglrﬁgrg-zooo x Fakhre 041 319 048 297 046 279 056 208 051 4.60
Saleem-2000 x Watan 062 608 065 497 029 151 0.34 1.10 0.58 5.52
Tatara x Barsat 037 292 061 449 045 2.65 0.51 1.96 0.45 3.67
Tatara x Fakhre Sarhad 0.60 5.86 0.59 4.14 0.40 2.29 0.45 1.58 0.51 4.52
Tatara x Watan 058 556 0.63 469 032 1.76 0.40 1.45 0.33 250
AUP-5008 x Barsat 040 319 045 284 038 213 0.48 1.78 0.56 5.32
AUP-5008 x Fakhre Sarhad 061 592 057 403 046 2.82 0.26 0.79 0.46 4.14
AUP-5008 x Watan 0.44 362 055 377 041 2.46 0.47 1.81 0.43 3.62
Similarly, the highest value of genetic value of heritability (0.29) was observed for
advance was observed for cross combination, cross combination, Saleem-2000 x Watan.
Saleem-2000 x Watan having a value of 4.97, Similarly, the highest value of genetic advance
while the lowest value of genetic advance (2.84) was observed for cross combination, Janbaz x
was recorded for cross combination AUP-5008 x Barsat having a value of 4.56, while the lowest
Barsat. The estimates of broad-sense heritability value of genetic advance (1.51) was observed
for productive tillers plant? varied from 0.29 to for cross combination, Saleem-2000 x Watan.
0.63. Whereas, expected genetic advance The estimates of broad-sense heritability for
ranged from 1.51 to 4.56. The highest value of spike length varied from 0.26 to 0.56, and the
heritability (0.63) was estimated for cross expected genetic advance ranged from 0.79 to
combination, Janbaz x Barsat, while the lowest 2.08. The highest value of heritability (0.56) was
67
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estimated for cross combination, Saleem-2000 x
Fakhre Sarhad, while the lowest value of
heritability (0.26) was estimated for cross
combination, AUP-5008 x Fakhre Sarhad.
Similarly, the highest value of genetic advance
was observed in cross combination, Saleem-
2000 x Fakhre Sarhad having a value of 2.08,
while the lowest value of genetic advance (0.79)
was observed in cross combination, AUP-5008 x
Fakhre Sarhad. The estimates of broad-sense
heritability for biological yield plant? varied from
0.33 to 0.59. Whereas, expected genetic
advance ranged from 2.50 to 5.78. The highest
value of heritability (0.59) was estimated for
cross combinations, Janbaz x Barsat and
Janbaz x Watan, while the lowest value of
heritability (0.33) was estimated for cross
combination, Tatara x Watan. Similarly, the

2020; 5(2): 61-73

highest value of genetic advance was observed
for cross combination, Janbaz x Barsat having a
value of 5.78, while the lowest value of genetic
advance (2.50) was observed for cross
combination, Tatara x Watan (Table 4). The
estimates of broad-sense heritability for spikelet
spike? varied from 0.27 to 0.60. Whereas,
expected genetic advance ranged from 1.40 to
4.26. The highest value of heritability (0.60) was
estimated for cross combination, Saleem-2000 x
Watan, while the lowest value of heritability
(0.27) was estimated for cross combination,
Tatara x Fakhre Sarhad. Similarly, the highest
value of genetic advance was observed for cross
combination, Saleem-2000 x Watan having a
value of 4.26, while the lowest value of genetic
advance (1.40) was observed for cross
combination, Tatara x Fakhre Sarhad (Table 5).

Table 5. Heritability and genetic advance for various traits of F2 populations of wheat.

Spikelet Grain Grain yield Harvest

F2 Populations spike? spike? plant (g) Index (%)
h2 GA h2 GA h2 GA h2 GA
Janbaz x Barsat 0.48 2.97 0.45 6.80 0.39 3.29 0.53 8.04
Janbaz x Fakhre Sarhad 0.53 3.46 0.47 7.36 054 517 0.52 7.90
Janbaz x Watan 0.43 2.54 0.52 8.26 0.40 3.42 0.58 9.56
Saleem-2000 x Barsat 0.47 2.85 0.53 8.62 0.54 5.10 0.55 8.46
Saleem-2000 x Fakhre Sarhad 0.47 2.87 0.48 7.55 0.64 6.69 0.52 7.79
Saleem-2000 x Watan 0.60 4.26 051 815 053 502 044 6.24
Tatara x Barsat 0.52 3.34 0.47 7.22 0.33 2.63 0.57 8.99
Tatara x Fakhre Sarhad 0.27 1.40 0.45 6.87 0.52 482 0.54 8.11
Tatara x Watan 0.52 3.38 0.52 8.37 0.44 3.91 0.51 7.58
AUP-5008xBarsat 0.56 3.78 052 832 056 535 055 851
AUP-5008 x Fakhre Sarhad 0.42 2.50 0.53 8.83 0.53 477 051 7.48
AUP-5008 x Watan 0.49 3.10 050 780 056 541 047 6.76

The estimates of broad-sense heritability
for the number of grain spike varied from 0.45
to 0.53. Whereas, expected genetic advance
ranged from 6.80 to 8.83. The highest value of
heritability (0.53) was estimated for cross
combinations, Saleem-2000 x Barsat, and AUP-
5008 x Fakhre Sarhad, while the lowest value of

heritability (0.45) was estimated for cross
combination, AUP-5008 x Fakhre Sarhad, while
the lowest value of heritability (0.45) was
estimated for cross combinations, Janbaz x
Barsat, and Tatara x Fakhre Sarhad. Similarly,
the highest value of genetic advance was
observed for cross combination, AUP-5008 x
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Fakhre Sarhad having a value of 8.83, while the
lowest value of genetic advance (6.80) was
observed for cross combination, Janbaz x
Barsat (Table 5). The estimates of broad-sense
heritability for grain yield plant? varied from 0.33
to 0.64. Whereas, expected genetic advance
ranged from 2.63 to 6.69. The highest heritability
(0.64) was recorded for cross combination,
Saleem-2000 x Fakhre Sarhad, while the lowest
value of genetic advance (2.63) was observed
for cross combination, Tatara x Barsat. The
estimates of broad-sense heritability for harvest
index varied from 0.44 to 0.58. Whereas,
expected genetic advance ranged from 6.24 to
9.56. The highest value of heritability (0.58) was
estimated for cross combination, Janbaz x
Watan, while the lowest value of heritability
(0.44) was estimated for cross combination,
Saleem-2000 x Watan. Similarly, the highest
value of genetic advance (9.56) was observed
for cross combination, Janbaz x Watan, while
the lowest value of genetic advance (6.24) was
observed for cross combination, Saleem-2000 x
Watan.

DISCUSSION

The understanding of the inheritance of
genetic architecture of the important vyield
component traits is essential for formulating a
systematic breeding program for developing
variety with the important yield traits. The
presence of genetic variability and the extent of
heritability in any crop is considered to be
necessary for the selection of superior
genotypes. In the present experiment, a set of
19 wheat genotypes were studied to assess their
genetic variability, heritability, and genetic
advance for important yield traits. The wide
range of genetic variability estimated for all the
traits showed that these traits could be utilized
for developing new wheat varieties and thus
could respond positively in selection. Several
researchers reported significant differences
among wheat genotypes studied. (Dabi et al.,
2019) studied 30 wheat genotypes at two
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locations and reported significant genetic
variability for different morphological as well as
yield traits. A study reported significant
differences among 55 genotypes for 12
morphological traits such as days to 75%
heading, days to maturity, flag leaf area, plant
height, spike length, number of grains spike?,
No. of spikelets spike?, number of productive
tillers plant®, 1000-grain weight, grain yield
plant?, biological yield plant?, and harvest index
(Joshi et al., 2018). Jamil et al. (2017) also
observed significant genetic variability among 60
wheat genotypes for different yield traits. Sanini
and Shweta (2017) found a significant amount of
genetic variability among 50 wheat genotypes
for maturity and vyield traits. Significant
differences for morphological and vyield
component traits were also reported by (Kumar
et al.,, 2017). Kalimullah et al. (2012) reported
that grains spike?®, No. of tillers plant®, 1000-
grain weight, spike density, and grain yield plant’
! showed highly significant differences.

Thus, it indicated that there was sufficient
genetic variability and hence could be utilized to
develop potential lines in future wheat breeding
programs. High heritability estimates, coupled
with high genetic advance, indicate that there
are more chances that a character is controlled
by additive genes. Hence, selection for
improvement in the early segregation is more
fruitful. Most of the F2 cross combinations
revealed moderate broad-sense heritability for
all the studied traits, and thus further
improvement for phenotypic selection could be
practiced. The heritability estimate is useful
when deciding the characters to be considered
in the selection process. However, selection
based only on heritability can limit progress as it
is likely to change with environmental change,
materials (Anu et al.,, 2019). Several earlier
researchers (Rathwa et al., 2018; Sohall et al.,
2018; Anu et al., 2019; Mishra et al., 2019)
observed moderate to high broad-sense
heritability coupled with low to high genetic
advance while studying different wheat
populations. This little contradiction in results
was due to the difference in the experimental
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environment and  experimental
materials used in the experiment.

breeding

Similarly, other researchers (Hussain et
al., 2017a; Ishaqg et al., 2017; Hussain et al.,
2017b; Aziz et al.,, 2018; Elmassry and El-
Nahas, 2018) also reported low to moderate
type of broad-sense heritability for some of the
yield components. Various other studies
documented significant differences and high
heritability with low genetic advance for
morphological as well as yield traits (Choudhary
et al.,, 2015; Jan et al., 2015; Harshwardhan et
al., 2016; Saleem et al., 2016; Ahmad et al.,
2016). Significant differences and high
heritability with a low genetic advance in most of
the F2 populations of wheat for days to 50%
heading was observed in the previous
experiments (ljaz et al.,, 2013; Waqas et al.,
2014). Khan et al. (2013) reported moderate to
high heritability with low genetic advance for flag
leaf area. Hokrani et al. (2013) studied
moderately to high heritability with low genetic
advance for productive tillers plant® in most of
the crosses. Moderate heritability with a low
genetic advance in most of the F2 populations of
wheat for spike length was reported by reported
moderate to high heritability with a low genetic
advance in most of the cross combinations for
spikelet spike!. High heritability with high
genetic advance was estimated in most of the
cross combinations for biological yield plant?
(Baloch et al., 2013; Jawad et al., 2013).
Moderate to high heritability, coupled with a low
genetic advance in most of the cross
combinations were reported (Zeeshan et al.,
2014).

CONCLUSION

Parental genotypes and F2 populations
evaluated in the present study expressed
significant genetic variability for yield and yield-
related traits. Parental lines, like Janbaz,
Saleem-2000, Barsat, and Tatara, were
exceeding in most of the yield and component
traits and, therefore, could be tested further for
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the production of high yielding wheat lines. In F2
populations cross combination, Saleem-2000 x
Barsat, Saleem-2000 x Watan. Tatara x Barsat,
AUP-5008 x Fakhre Sarhad, Janbaz x Barsat
surpassed in most of the characters, hence
could be utlized in future wheat breeding
programs. Most of the traits like productive
tillers plant?, spike length, spikelet spike?, and
grain yield plant! showed moderate heritability
with low genetic advance for all cross
combinations except Janbaz x Barsat which
showed high heritability with low genetic
advance for productive tillers plant?® indicated
that selection for these traits could not be
rewarding. Hence selection could be delayed to
later generations. The present result is only an
indication, and we cannot reach a definite
conclusion. Therefore, since the experiment was
carried out at one location in one season, it is
advisable to continue with this study over
several years and locations.
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