
Agriculture Association of Textile Chemical and Critical Reviews Journal (2025) 107-112

Original	Research	Article Open	Access

13 December 2024: Received
26 February 2025: Revised

19 March 2025: Accepted
22 March 2025: Available Online

https://aatcc.peerjournals.net/

Genetic	variability	for	yield	and	yield	attributing	traits	in	Advance	wheat	
breeding	lines	evaluated	under	Temperate	Ecology

1 2 3* 2* 	 1 1 4
Asra	Rashid ,	F.	A.	Sheikh ,	Anand	Kumar ,	Shabir.	H.	Wani ,R.	R.	Mir ,	Mohd	Altaf	Wani ,	Shazia	Farooq 	

5and	Shashank	Mishra
1Division	 of	 Genetics	 and	 Plant	 Breeding,	 Faculty	 of	 Agriculture,	Wadura,	 Sher-e-Kashmir	University	 of	 Agricultural	 Sciences	 and	
Technology	of	Kashmir,	Jammu	&	Kashmir,	India
2Mountain	Research	Centre	for	Field	Crops,	Khudwani,	Sher-e-Kashmir	University	of	Agricultural	Sciences	and	Technology	of	Kashmir,	
Jammu	&	Kashmir,	India
3Faculty	of	Agricultural	Sciences,	GLA	University,	Mathura-281406,	Uttar	Pradesh,	India
4Division	of	Plant	Pathology,	Faculty	of	Agriculture,	Wadura,	Sher-e-Kashmir	University	of	Agricultural	Sciences	and	Technology	of	
Kashmir,	Jammu	&	Kashmir,	India
5Department	of	Plant	Pathology,	Sardar	Vallabhbhai	Patel	University	of	Agriculture	and	Technology,	Modipurum,	Meerut,	India

	©	2025	AATCC	Review.	All Rights Reserved. Volume 13, Issue 02, 2025

*Corresponding	Author:	Shabir.	H.	Wani	and	Anand	Kumar

DOI:	https://doi.org/10.21276/AATCCReview.2025.13.02.107
©	2025	by	the	authors.	The	license	of	AATCC	Review.	This	article	is	
an	open	access	article	distributed	under	the	terms	and	conditions	
of	 the	 Creative	 Commons	 Attribution	 (CC	 BY)	 license	
(http://creativecommons.org/licenses/by/4.0/).

	ABSTRACT	
The	present	study	was	conducted	to	determine	variability	for	complex	traits	of	yield	and	yield	attributes	by	measuring	different	
morphologically	 related	metric	 traits	 and	 evaluation	 of	 the	 traits	 that	 are	 closely	 related	 to	 yield.	 Grain	 yield	 showed	 high	
heritability	along	with	high	genetic	advance	yield	and	the	characters	which	high	heritability	along	with	high	genetic	advance	and	
genetic	gain	were	spike	length,	1000-grain	weight,	spikelet	per	spike,	grains	per	spike,	seed	size,	awn	length,	peduncle	length,	and	
stem	 weight	 would	 be	 effective	 for	 selection	 in	 the	 breeding	 programme.	 However,	 highest	 estimates	 of	 heritability	 (b.s.)	
accompanied	by	high	genetic	advance	as	per	cent	of	mean	were	recorded	for	grain	yield/	ha.	The	estimates	of	genotypic	coef�icient	of	
variation	(GCV)	were	highest	for	grain	yield	(35.24%)	followed	by	1000	grain	weight	(23.42%),	grains	per	spike	(19.	34%)	and	a	
number	of	spikelet	spike	(19.32%).It	is	obvious	that	yield	is	a	polygenic	trait	that	results	from	the	contribution	of	many	interacting	
factors.	The	phenotypic	and	genotypic	correlations	for	yield	and	yield	attributing	traits	revealed	that	grain	yield	exhibited	positive	
and	highly	signi�icant	genotypic	and	phenotypic	correlation	with	1000	grain	weight,	grains	per	spike,	and	spikelets	per	spike	but	
exhibited	negative	and	signi�icant	genotypic	and	phenotypic	correlation	with	days	to	�lowering	and	days	to	maturity.	The	highest	
indirect	positive	effects	of	a	number	of	grains	per	spike	on	grain	yield	was	recorded	via	a	number	of	spikelets	per	spike	(0.368)	
followed	by	spike	length	(0.136)	and	�lag	leaf	length	(0.123)	whereas	grains	per	spike	recorded	a	moderate	negative	indirect	effect	
via	length	breadth	ratio	(-0.014),	awn	length	(-0.011)	and	peduncle	length	(-0.145)	on	grain	yield.	This	study	offers	treasured	
acumens	for	breeders	and	researchers	working	on	enhancing	wheat	productivity	to	meet	the	mounting	demands	of	increasing	
human	population

Keywords:	Genetic	variability,	genotypic	and	phenotypic	coef�icients	of	variation,	heritability,	genetic	advance,	correlation	 	path	
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INTRODUCTION
Wheat (Triticum	 sp.) known as king of cereals is a self-
pollinating annual crop belonging to the family Poaceae. The 
wheat crop is grown all around the globe for its food, feed and 
fuel (Singhania	et	al.,	2014). Wheat contributes about 55% of 
carbohydrates and 20% calories to the global population. Wheat 
unlike other cereal crops contains gluten in high amount, the 
protein that is necessary for the elasticity of dough and excellent 
bread-making quality, and is a major source of essential 
micronutrients such as Fe and Zn (Veluet	al., 2017). As per area 
and production globally, wheat ranks �irst among cereals and 
third in terms of productivity after maize and rice, with a total 
production of 731.55 million metric tonnes and productivity of

3.39 metric tonnes per hectare grown on about 215.87 million 
hectares of land (Anonymous, 2019). With 106.21 million 
tonnes, India ranks second in wheat production grown over an 
area of 29.319 million hectares (Anonymous, 2019). The 
northern Indian states like Uttar Pradesh has largest share in 
area with 9.75 million hectares (32%) followed by Madhya 
Pradesh (18.75%), Punjab (11.48%), Rajasthan (9.74%), 
Haryana (8.36%), Bihar (6.82%) contribute about 87.15 
percent of the total wheat production in the country 
(Anonymous, 2017). Moreover, wheat ranks third both in area 
and production after rice and maize in the UT of J&K where it is 
cultivated on an area of 368 lakh hectares with a production of 
5.40 million tonnes and productivity of 1.94 tonnes per 
hectare(Anonymous, 2018). Major area under wheat cultivation 
is in Jammu region (273 thousand ha), as compared to Kashmir 
valley (96 thousand ha), because of the climatic constraints and 
lack of early maturing varieties that could �it in rice-wheat 
rotation in Kashmir valley. 
 To meet the food requirements of the growing world population 
which is expected to reach 9.8 billion by 2050, we need to
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LIST	OF	GENOTYPES	USED	UNDER	STUDY

continuously increase the yield. We need to develop such 
varieties that can withstand all such stresses that hamper the 
yield. During freedom Indian agriculture situation was terrible, 
as only 6.46 million tonnes of wheat was produced which was 
not ample to bring about the food necessities forthe prevailing 
population. With the mutual exertions of multidisciplinary 
research, India became the second-largest wheat producer in 
the world (Dronamraju, 2008). Still, there is need to increase 
wheat productivity to feedever increasing population of the 
country.
Characterization of genetic variation within natural populations 
and among breeding lines is considered very important and 
crucial for effective conservation and exploitation of genetic 
resources for crop improvement programs. To improve the 
genetic diversity in the germplasm it is important to know the 
extent of already existing genetic variability in the germplasm. 
To increase the productivity of wheat, the breeding programme 
should be potent and develop climate resilient crop especially 
for biotic and abiotic resistant. A successful selection depends 

upon the information on the genetic variability and association 
of morpho-agronomic traits. Correlation studies along with 
path analysis provide a better understanding of the association 
of different characters. Path coef�icient analysis separates the 
direct effects from the indirect effects through other related 
characters by partitioning the correlation coef�icient 
(Dixet&Dubey, 1984).

MATERIALS	AND	METHODS
The research was conducted during rabi season (2018-2019) 
over two locations one at research farm of the Division of 
Genetics and Plant Breeding, Faculty of Agriculture, Wadura 
SKUAST-K, Sopore and at Mountain Research Centre for Field 
Crops (MRCFC), Khudwani. The research was carried out to 
obtain information on the genetic variability related to lodging 
and yield and yield attributing traits. Among 23 genotypes, 21 
genotypes were advance wheat breeding lines from IIWR and 2 
genotypes were Shalimar Wheat -1 and Shalimar Wheat -2 from 
SKUAST-K.

The experimental set up was laid out in RBD with four 
2replications at each location with land dimensions of 4.5 m . On 

plot basis the data was collected for different morphological 
quantitative traits. From central rows �ive plants were selected 
from each plot on a random basis at each genotype during 
different stages of vegetative and reproductive growth. 
Observations were recorded for the characters includes Plant 
height (cm), Stem height (cm), Days to 50 % �lowering, Flag leaf 
length (cm),Flag leaf width (cm), Peduncle length (cm) ,Awn 

1length (cm),Spike length (cm) , Number of spikelet spike , Days 
1to maturity , Grains spike-  , Seed size (L:B ratio) , Grain yield, 

1000 - Grain weight , Protein content (%).

STATISTICAL	ANALYSIS
Though the study was taken over two locations, the G×E 
interaction was non-signi�icant as calculated by F- test of 
homogeneity. The pooled data of the two locations was 
subjected to further statistical analysis using software like 

R , Window stat version 9.0. To get a reliable estimation of 
heritability pooled data of the two locations was subjected to 
further statistical analysis using softwareslike R,Window stat 
version 9.0. Theanalysis was based on the statistical model as 
per the standard procedure by Panse andSukhatme (1978). The 
coef�icient of variation for different characters was estimated by 
a formula as suggested by Burton and De-Vane (1953). 
Heritability for the present study was calculated in a broad 
sense by adopting the formula as suggested by Hanson et	al. 
(1956). The genetic advance (GA) for selection intensity (K) at 
5% was calculated by the formula suggested by Allard.

                 Genetic advance (R)
Genetic gain = -----------------------------x 100

             X
Where,
 X = Mean of character. Estimation of genotypic and phenotypic 

,variance and covariances were substituted in the following
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 formula suggested by Johnson et al. (1955) to calculate the 
correlation coef�icient between possible pairs of characters. 
Path coef�icient analysis separates the direct effects from the 
indirect effects through other related characters by partitioning 
the correlation coef�icient (Dixet&Dubey, 1984).

RESULT	AND	DISCUSSION
The pooled analysis of variance (Table 1) revealed the existence 
of signi�icant variability among the genotype for morphological 
and yield-related traits viz., grain yield per hectare, 1000 grain 
weight, grain per spike, days to 50% �lowering, days to maturity, 
length /breadth ratio, plant height, stem height, spike length, 
spikelets per spike, �lag leaf length, �lag leaf width, peduncle 
length and awn length. Signi�icant differences have been 
reported among wheat genotypes for yield and yield attributing 
traits (Baranwalet	al. 2012.,Çifci 2012., Khan et	al.,	2013; Singh 
and Upadhyay, 2013). The estimates of genotypic coef�icient of 
variability (GCV) and phenotypic coef�icient of variability (PCV) 
(Table 2) for morphological and yield-attributing traits studied 
showed that PCV was higher than GCV thus indicating that the 
variability existing in these characters was not only due to 
genetic factors but also due to environmental factors. The 
estimates of the genotypic coef�icient of variation (GCV) were 
highest for grain yield (35.24%) followed by 1000 grain weight 
(23.42%), grains per spike (19. 34%) and number of spikelet 
spike (19.32%). 
 Moreover, high heritability estimates (broad sense) were 
observed to be high (= or >80%) for maximum traits (Table 2) 
except spike length (42.25 %) and peduncle length (77.92%). 
However, highest estimates of heritability (b.s.) accompanied by 
high genetic advance as per cent of mean were recorded for 
grain yield/ ha followed by 1000 - grain weight, number of 
grains / spike, number of spikelet/ spike, awn length, seed size 
(l/b ratio), peduncle length, stem weight, �lag leaf width, and 
plant height. These results are following the �indings of Singh 
and Upadhyay (2013), Amin et	 al. (2015) and Khiabaniet	 al. 
(2015).The high heritability accompanied with moderate 
genetic advance for plant height in wheat is desired for selection 
of short plant height because taller plants are likely to lodge and 
need more energy to transport photosynthates to the grains in 
wheat (Çifci, 2012., Degewioneet	al., 2013). Spikelets per spike 
and number of grains per spike also need to be considered for 
selection due to high heritability with high genetic gain to 
increase grain yield in wheat (Mohammadiet	al.,	2011). Though 
grain yield exhibited high heritability and high genetic advance 
but direct selection for this trait would not be effective due to its 
quantitative nature (Yadavet	al., 2014; Ibrahim et	al.,	2012).
 The phenotypic and genotypic correlations for yield and yield 
attributing traits (Table 3) revealed that grain yield exhibited 
positive and highly signi�icant genotypic and phenotypic 
correlation with 1000 grain weight, grains per spike, spikelets 
per spike but exhibited negative and signi�icant genotypic and 
phenotypic correlation with days to �lowering and days to 
maturity. Grain yield is a complex trait and can be improved by 

selecting traits signi�icantly related to this trait. Grain yield has 
recorded a highly signi�icant positive association with grains 
per spike and with thousand kernel weight (Surmaet	al., 2012). 
 According to Kearsey and Pooni (1996), the positive correlation 
of these characters with grain yield resulted from the presence 
of strong coupling linkage of genes or the characters may be the 
result of pleiotropic genes that control these characters in the 
same direction. The grain yield also showed negative non-
signi�icant association with plant height and protein content. 
The non-signi�icant association of grain yield with plant height 
was also reported by Singh (2014). 
 Grain yield exhibited a signi�icant but negative association with 
days to maturity. In �ield crops at physiological maturity, the 
crop attains the maximum seed dry weight. However, 1000-
grain weight showed a highly signi�icant and negative 
correlation with days to maturity and days to 50% �lowering. 
The physiological maturity of the crop is very important as at 
maturity the crop is subjected to different stresses like lodging, 
pre-harvest sprouting, hail and biological stresses which results 
in reductions in yield (Calderiniet	 al., 2000). These stresses 
result in a yield loss up to 10% (Bauder, 2001). 
 The path analysis allows the partitioning of the genotypic 
association into direct and indirect effects with the grain yield as 
a dependent variable. The direct and indirect effects of seven 
different traits on grain yield (Table 4) revealed that number of 
grains per spike had highest direct effect (0.521) on grain 
yield/ha followed by number of spikelets per spike (0.483). 
These direct effects are mainly responsible for the positive 
association of these characters with grain yield/ha. The high 
indirect positive effects of number of grains per spike on grain 
yield was recorded via a number of spikelets per spike (0.368) 
followed by spike length (0.136) and �lag leaf length (0.123) 
whereas grains per spike recorded a moderate negative indirect 
effect via length breadth ratio (-0.014), awn length (-0.011) and 
peduncle length (-0.145) on grain yield. The results revealed 
that number of grains per spike may be used as direct selection 
criteria in any breeding program aimed to increase grain yield. 
The number of spikelets per spike had high a direct effect 
(0.483) on grain yield /ha and indirect positive effects via a 
number of grains per spike (0.201) followed by �lag leaf length 
(0.156) and spike length (0.136) whereas number of spikelets 
per spike recorded a moderate negative indirect effect via length 
breadth ratio (-0.007), awn length (-0.005) and peduncle length 
(-0.072) on grain yield. The results revealed that a number of 
spikelets per spike may also be used as direct selection criteria 
in any breeding program aimed to increase grain yield. Mechaet	
al. (2016) reported spike length, number of spikelets per spike, 
grains per spike, thousand seed weight and biomass yield had a 
positive direct effect on grain yield. Fellahiet	 al. (2013) and 
Gelalcha and Hanchinal (2013) also reported similar 
results.The direct effects of the remaining characters viz., �lag 
leaf length, awn length, spike length, peduncle length, and length 
breadth ratio were very low and non-signi�icant indicating their 
negligible direct contribution towards grain. 
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Table	1:	Analysis	of	Variance	(NOVA)	for	yield	and	yield	attributing	traits	in	wheat

*,	**	signi�icant	at	0.05	and	0.01	per	cent	level	respectively

Table	2:	Selection	par

*,	**	signi�icant	at	0.05	and	0.01	per	cent	level	respectively

Table	3:	Genetic	Correlations	(above	diagonal)	and	phenotypic	correlation	(below	diagonal)	for	yield	and	yield	attributing	traits	of	Wheat

*,	**	signi�icant	at	0.05	and	0.01	per	cent	level	respectivel
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Table	4:Direct	(diagonal)	and	indirect	(off	diagonal)	effect	of	seven	variable	traits	on	grain	yield	in	wheat

Residual	effect	=	0.0132
**signi�icant	at	0.01	percent	level	respectively

Where	asGPPa=grains	per	plant,	GPPo=grains	per	plot,	GPH=grains	per	hectare,	1000gw=1000	grain	weight,	GPS=grain	per	spike,	DTF=days	

CONCLUSION
The results obtained from diverse genotypes and their 
combination exhibited. The analysis of variance revealed the 
existence of signi�icant variance among 23 genotypes of traits 
related to lodging and yield and yield attributing traits. The PCV 
values were higher than GCV values for all the traits which 
re�lect the in�luence of environment on the expression of traits 
in all traits except seed size ratio (12%) showed equal PCV & 
GCV. High heritability with high genetic advance indicates 
maximum contribution of additive gene action in the expression 
of character and improvement would be possible for direct 
selection in grain yield per hectare. 1000 grain weight, grains 
per spike , spikelet per spike, �lag leaf length, stem weight per cm 
showed a highly signi�icant and positive correlation with grain 
yield. Genotypic and phenotypic correlation coef�icients 
revealed that the grain yield had a positive and highly signi�icant 
association with 1000-grain weight, grains per spike, spikelets 
per spike. Path coef�icient analysis result indicated spikelets per 
spike followed by seed size revealed direct, positive and 
signi�icant association with grain yield at molecular level. The 
best genotypes possessing good yield among tested materials 
areNHIVT 1804, NHIVT 1813, NHIVT 1810. It isassumed that 
these traits can increase the yield of bread wheat. It is proved by 
study that these characters and their combination may improve 
the yield further to meet the growing demand of rising 
population in India.
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