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Abstract

The present research was carried out at the Breeder Seed Production Unit, INKVV, Jabalpur,
Madhya Pradesh using twenty one set of bread wheat genotypes. These were sown and

and one biochemical traits were analyzed. The analysis of variance indicated the occurrence “'*~~~{C0mment [v5]: 2022

of significant variation among the genotypes for all the traits. The present results publicized

that the estimates of PCV were in general slightly elevated than their corresponding GCV for

most of the traits studies which indicated that the variabilities for these traits in the genotypes

was not much affected by the environments for the expression of. these:traits. High
heritability with high genetic advance were observed for flag leaf length, grains‘yield per
plant, biological yield per plant and tiller per plant, and high heritability (narrow sense)
coupled with moderate genetic advance in percent of mean were:observed for flag leaf width
,grains per spike, plant height, and spikelet per spike. It can be summarized:that constructive
variability in parents and progenies was developed through hybridization which can be

yield potential in bread wheat.
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1. Introduction

Wheat (Triticum aestivum L) is a member of family poaceae and one of the essential

production as the up-and-coming “population of the world, especially in the developing
countries like India: Waorldwide, primarily in Asia and the African region, nearly 2 billion
people have_suffered from malnutrition caused by a cereal-based diet (Grew, 2018). It is

forecasted that the situation will be even more severe than expected soon if no any
implementation ‘of imperative remedial strategies is done, as the global population is

thatin 2020, 22.0% (149.2 million) children aged under 5 years were suffering from stunting,
6.7% (45.4 million) were affected by wasting, and 5.7% (38.9 million) were overweight.
However, the actual figures are probably to be more than the estimated (FAO, WHO, WFP,
UNICEF and IFAD, 2021)&"

Since, It is not feasible to increase the cultivated area under the production. gherefore,

there is need to increase the productivity by budding high yielding varieties along with high
protein content to deal with the severe malnutritton conditions. The development of high

accomplishment of genetic enhancement in any vyield traits and quality depends upon the
nature of variability there in the characters. For this reason, an idea of the degree of
variability present in the gene pool of a particular crop species is an extremely essential to a
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plant breeder for preliminary plant breeding programime. Generally, in crop improvement . -{ comment [v20]:
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programime, genetic component of variation is important in view of the fact that only this ~{comment [v21]
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component is transmitted to the offspring or the next generation. Nevertheless, when we are
trading with initial generations, the genetic variance consists of additive as well as dominance
components only if, we neglect the epistatic component. Ever since in self-pollinated crops
such as wheat where, the dominance component have almost no contribution to the
phenotype of homozygous lines derived from a particular population due to selfing. As a
result, in such cases, simply the additive component of the genetic variance is significant.

Therefore, for the fintial generation, the relative amount of additive component of variance to - comment [v22]:

initial

the total phenotypic variance is much more suitable evaluation of heritability.

Heritability along with estimates of genetic advance facilitate in understanding the
kind of gene action involved in the expression of various quantitative characters. Since, the
high and low values of genetic advance are suggestive to additive and non-additive gene
action respectively. Hence, it will not be a accurate measure to select parents on the basis of
phenotypic performance only as phenotypically superior lines may capitulate poor

recombinants. It is, therefore, very crucial that the parents ought to be:selected on the basis || { comment [v23]:

of

their genetic worth. In the outlook of the above, an attempt has been made in the present
research to assess a set of twenty one genotypes of bread wheat. The goal of this study is to
investigate the genetic variability, heritability, genetic advance and.to estimate the component
of variances for protein, yield and its attributing traits.

(many ideas in the introduction must be putted with their‘references)

2. Materials and Methods

2.1 Plant materialg | [ comment [vza1:
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and field experiment
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For the present investigation, field experiment was.conducted at Breeder Seed Production
Unit, Jawaharlal Nehru Krishi VishwaVidhyalaya, Jabalpur, M.P situated at an elevation of
about 306.06 m above from sea level. The experimental materials consisted of six well
adapted varieties of wheat, viz., JW-1203, WB-02, GW-322, HI-1633, HI-1634 and MP-3382
and their 15 F1’s. Parental.lines were grown and all possible single crosses (excluding
reciprocals) were made in a half diallel fashion (6 x 6) during rabi 2020-2021. The
experiment was conducted using randomized complete block design with three replications
during 2021-2022, seeds.of six parents and their 15 F1’S were sown by hand dibbling method
and the length of each row was kept 1m long by maintaining row to row and plant to plant
distances of22.5:¢m and.10-cm, respectively.
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design through R statistical package (version 4.2.1), a free open source software available at
https://cran.r-project.org/bin/windows/base/. Analysis of variance for the design of experiment
was computed as recommended by Panse and Sukhatme (1985)3 whereas heritability in narrow
sense by Kempthorne and Curnow (1961) and genetic advance by Johnson et al. (1955)%!.

3.Result| and Discussion

constructive variability in offspring and parents was developed:in the coutse of hybridization,
which could be suitably utilized for selection and further bread wheat improvement
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Tablel.Analysis of variance for the traits for 21 set of genotypes.during post-rainy season (2021-
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Replication Treatments Error
Degree of freedom 2 20 40
Days to 50% Flowering 12.333 18.605*** 2.417
Plant Height 7.520 103.14*** 2.770
% Days to Maturity 21.330 24.65%** 5.100
= Spike length 0.448 0.7294*** 0.048
@ Spikelet / spike 2.102 4.032*** 0.568
° Grains/Spike 25.750 72.52%*** 10.120
g Tiller /plant 1.063 3.254*** 0.813
N flag-leaf length 0.310 58.48*** 1.470
% Flag leaf width 0.017 0.10931*** 0.005
s 0006w 1307 4.008* 1923 rr—‘{COmment [v44]: this abbreviation must be J
Biological yield/plant 84.340 232 57*** 13.190 ) ) e ) i
Harvest index 42.000 100.67* 48.810
Grains Yield / plant 17.030 147.08*** 12.820
Total protein 0.132 1.891*** 0.422

all the fourteen characters. Similar results on variability have been reported by Mohammad
Imran et al. (2018)*Y). Kumar et al.(2016)®, for various yield and quality components in
wheat. in the midst of GCV & PCV, the present results revealed that the estimates of
phenotypic coefficient of variation were in general slightly elevated than their corresponding
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for these traits in the genotypes was not much affected by the environments for the
expression of these traits. Similar finding has been reported by Dhananjay et al. (2012)?,

Singh et al. (2013)*], Kumar et al. (2014)™ for days to flowering, days to maturity, plant -

height, tillers per plant spike length, grains per spike, thousand grain weight, biological yield
per plant, gain yield per plant, harvest index, protein content, flag leaf area, in wheat.

Table 2. Variability amongbﬁ all the traits during post-rainy season (2021-\22J)
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- Range CV
S'NO h—ralté ,,,,,,,,,,,,,,,,,,,, M ean ,,,,,,,,,, Min: ,,,,,,,,,,,, MaX'. ,,,,,,,,,,, PCV ,,,,,,,,, GCV ,,,,,,,,, H % ,,,,,,,, GAM%

1 Days to 50% 6610 6000 7300 423 351 6907  6.02
Flowering

2 Plant Height 9247 7912 10224 651 625 9234 1238

3 Days to Maturity ~ 117.14  110.00  124.00 291 218  56.1 3.36

4 Spike length 9.67 8.48 1103 542 493 8255 922

5 Spikelet / spike 1752 1423 1956 749 613 6701  10.34

6 Grains/Spike 4490  31.26 5467 1239 1016 67.27 1716

7 Tiller /plant 6.49 4.00 900  19.65 1389 50 20.24

8 flag leaf length 2286  16.10 3315 1979  19.07 9283  37.84

9 Flag leaf width 1.85 1.21 210 1072 10.07 8814  19.47

10  1000Karnelweight 4261  39.18 4626 38 196 2655 208 -

11 Biological 3297 1460 56.49  28.18 2594 8472  49.18
yield/plant

12 Harvest index 7031  48.01 85.60 1156 591 2615  6.23

13 Grainsyield/plant 2328  10.12 4226 326 2874 7773 5219

14 Total protein 1242 1005 1488 769 564 5372 851

variance, heritability and genetic advance as percent of mean during post-rainy season 2021-22
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Where, DH50: Days to 50% flowering, PH: Plant height, DM: Days to maturity, SL: Spike length, SPS: Spikelet
per spike, GPS:Grains per spike, TPP:Tiller per plant, FLL: Flag leaf length, FLW:Flag leaf width,
TKW:Thousand karnel weight, BYPP: biological yield per plant, HI:Harvest index, GYPP: Grain yield per
plant, TPRO: Total protein
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In the present investigation, very high estimates of heritability (>30%) in narrow
sense were observed for flag leaf length (92.83), plant height (92.34), flag leaf width(88.14),
biological yield(84.72), spike length(84.55), and grain yield per plant(77.73). High (>50%)
for days to 50% flowering (69.07), spikelet per spike(67.01), grains per spike(67.27), days to
maturity(56.1), total protein(53.72). Whereas, moderate (30-50%) heritability for tiller per
plant(50), while low (0-30%) heritability for harvest index (26.15) and thousand karnel
weight(26.55). High heritability indicates the possibility of genetic improvement of these
traits through selection. Similar results were reported by Kumar et al. (2016)®. High
heritability estimates were also reported by Panwar and Singh (2000)*! and Asif et al.
(2004 for plant height. High heritability estimates for these traits indicated it might be due
to the presence of additive and additive x additive type of gene effects. This indicates that, if
these traits may be subjected to mass or progeny or family selection, aimed ‘at exploiting
additive (fixable) genetic variance, a widely tailored genotype could be developed possessing
good productivity and with better protein in wheat.

Genetic advance is the improvement in the mean genotypic value of selected plants
over the parental population Johnson et al.(1955)F!. Characters exhibiting high heritability
may not be necessarily give high genetic advance. Johnson et al. (1955)" showed that high
heritability should be accompanied by high genetic advance ‘to_arrive at more reliable
conclusion. The breeder should cautious in making.selection based: on heritability as it
includes both additive and non-additive gene effect. High'estimate of expected genetic
advance expressed as percentage of mean (> 20%) was observed high for grain yield per
plant (52.19)), biological yield per plant(49.18), flag leaf length(37.84) and tiller per
plant(20.24), whereas, Moderate(10-20%)-estimate of genetic advance was recorded for flag
leaf width(19.47), grains per spike(17.16), plant height(12.38), and spikelet per spike(10.34).
Whereas all remaining traits recorded low: genetic. advance. Similar findings were also
reported by Mohammad Imran et al. (2018)™! for grains yield per plant and its contributing
characters in wheat.

High heritability with.high genetic advance were observed for flag leaf length, grains
yield per plant, biological yield per plant and tiller per plant, and high heritability (narrow
sense) coupled with.moderate genetic advance in percent of mean were observed for flag leaf
width ,grains per_spike, plant:height, and spikelet per spike. indicated that there is least
influence of environment:in expression of these traits and selection of desirable plants could
be easily made on, the basis of these traits.. High heritability along with low genetic advance
in percent.of mean was observed for days to 50% flowering days to maturity, and total
protein.content-indicated the presence of non-additive gene action.. Similar findings were
also reported earlier by Kumar et al. (2016)®); Singh et al.(2013)™; Yadawad et al.(2015)™®!
for grain yield and its contributing traits in spring wheat.

4.Conclusion

The panorama for increasing global food and nutrition security needs the cultivation of high-
yielding and high-quality wheat in the framework of sustainable agriculture to achieve the
sustainable development goal. However, from our investigation it is clear that, the variability
can be created utilizing the suitable resources and germplasm in wheat, so as to make it much
more nutritive and productive. Protein is not only essential but also its deficiency cause
kwashiorkor and marasmus disorders. Hence, inculcating protein content in wheat along with

developing high yielding varieties must be focused in recent time. Our results indicated that
useful variability in parents and progenies was developed through hybridization which can be
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properly utilized for selection of suitable genotypes on the basis of genetic parameters to
obtained high protein and high yield potential in bread wheat.
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