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ABSTRACT. The Present investigation was carried out using 50 bread 

wheat genotypes at Instructional Farm, Rajasthan College of Agriculture, 

Udaipur during Rabi, 2019-2020 in randomized block design with three 

replications. Analysis of variance revealed significant difference between 

genotypes for all the characters studied. Sufficient variability was present in 

the genotypes under study for all the characters indicating sufficient genetic 

variability among the genotypes. Phenotypic coefficient of variation (PCV) 

was marginally higher than the respective genotypic coefficient of variation 

(GCV) for all the characters indicating thereby that there is negligible 

influence on the characters by the environment GCV was high for grain yield 

per plant, grain weight per spike, biological yield per plant, number of grains 

per spike and number of effective tillers per plant. High PCV was observed 

for grain weight per spike followed by grain weight per plant, biological yield 

per plant, number of grains per spike, number of effective tillers per plant and 

length of main spike. High broad sense heritability along with high genetic 

advance as percentage of mean were obtained for number of grains per spike,  
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biological yield per plant days to 50 % heading and plant height. 

Keywords: Wheat; Genetic variability; GCV; PCV; Heritability; 

Genetic Advance 
 

INTRODUCTION 
 

Wheat (Triticum aestivum L.; 2n = 6x = 42), belongs to the family Poaceae, is one of 

the most important staple food amongst major cereals of the world, occupying 17 % of crop 

acreage worldwide, feeding about 40 % of the world population and provide 20 % of the total 

food calories and protein in human nutrition. Wheat originated from South West Asia. It is a 

self- pollinated crop and an annual plant having height about 60 to 150 cm long. Inflorescence of 

wheat is erect terminal spike of spikelets called as ear or head of grains, flower grouped into 15-

20 spikelets arranged alternatively on rachis, each spikelets with 2-6 flowers out of which only 

2-3 flowers are fertile and produce grains. Wheat grain contains 2-3 % germ, 13-17 % bran 

(outer layers of wheat grain) and 80-85 % mealy endosperm on dry matter basis (Belderok et al. 

2000). Bran is rich in vitamin B and minerals. The endosperm mainly contains food reserves 

which are needed for growth of the seedling. Endosperm contains fats (1.5 %) and proteins (13 

%), albumins, globulins and the major proteins of the gluten complex- glutenins and gliadins-

proteins that will form the gluten at dough stage. Globally, wheat (Triticum spp.) is grown in 

about 220.83 million hectares holding the position of highest acreage among all crops with 

annual production hovering around 769.31 million tones (USDA, 2020). In India, it is grown in 

area of 30.55 million hectares with a production of 107.18 million tones and productivity of 

3508 kg/ha.  

In Rajasthan, it is grown- up in an area of 3.02 mha with a production and productivity 

of 10.57 million tones and 3501 kg/ha., respectively (Anonymous, 2020). Grain yield in wheat is 

a complex character and is depend on its component traits. For genetic manipulation of grain 

yield, quality and other characters in wheat, there is a need to examine the nature of genetic 

variability for the yield related attributes and quality traits. Estimation of genotypic coefficient 

of variation (GCV) and phenotypic coefficient of variation (PCV) helps to choose the potential 

genotype and heritability along with genetic advance would be more useful tool in predicting the 

resultant effect for selection of best genotypes for yield. Keeping these things in the view, the 

present investigation was made to assess genotypes with the objectives, to estimate the 

variability, heritability and genetic advance for yield and yield components traits in wheat. 

 

MATERIAL AND METHODS 

 
 The experimental plant material comprised of 50 bread wheat genotypes were taken from 

AICRP on Wheat located at Department of Genetics and Plant Breeding, Rajasthan College of 

Agriculture, MPUAT, Udaipur. Udaipur is located at latitude of 24°35ꞌ North and longitude of 

37°42ꞌ East and at an elevation of 582.17 meters above mean sea level. Soil texture of research 

field was clay loam with pH 7.6. The experiment was laid out in randomized block design 

(RBD) with 3 replications, each replication and each genotype sown in two rows of five meter 

length spaced at 25 cm from row to row and 10 cm from plant to plant. The recommended 

package of practices was adopted for raising the healthy crop. Observations for all the traits were 

recorded on five randomly selected plants of each entry in each replication while observations 

for days to 50 per cent heading and days to maturity were recorded on plot basis.
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Statistical analysis 
 

To test the difference among the genotypes, the analysis of variance was worked out separately for 

each character as per method suggested by fisher (1954) and using standard statistical procedure given by 

Panse and Sukhatme (1954). 

 

 

 

 

 

 

 

 

 

Where, 

Vp = phenotypic variance 

   =general mean of the character under investigation 

  Heritability (h2) was calculated in broad sense by using the following formula given by 

Johnson et al. (1955). 

h2 (%) = Vg × 100 

                Vp 

Where, 

h2 =Heritability in broad sense  

Vg = Genotypic variance 

Vp=Phenotypicvariance 

 

Results and Discussion 
Analysis of variance (ANOVA) for all the characters viz., days to 50 per cent heading 

(days), days to maturity (days), plant height (cm), No. of effective tillers per plant, No. of 

spikelets per plant, length of main spike (cm), No. of grains per spike, grain weight per spike(g), 

1000 grains weight (g), grain yield per plant (g), biological yield per plant (g), harvest index 

(%), sedimentation value(ml) & protein content (%) exposed significant mean sum of squares 

due to genotypes for all the characters studied indicating presence of sufficient genetic variation 

among all the genotypes. The mean sum of squares due to replication was found to be non-

significant for all characters studied, Table 1. High magnitude of GCV were observed for grain 

yield per plant (17.51%) followed by grain weight per spike (17.38 %) biological yield per plant 

(15.83%) and number of grains per spike (14.83 %). Low magnitude of GCV observed for days 

to maturity (3.23%) and protein content (3.76 %). High magnitude of PCV were observed for 

grain weight per spike (20.76%) followed by grain yield per plant (19.02 %), biological yield per 

plant (16.86%) and number of grains per spike (15.52%). Low magnitude of PCV observed for 

days to maturity (3.62%), protein (5.97%) and days to 50 % heading. Heritability in broad sense 

was high for most of the characters studied except protein content (39.69%) and harvest index 

(45.76%). The highest heritability was observed for number of grains per spike (91.29%) 

followed by days to 50 % heading (90.20%) and sedimentation values (89.83%). High 
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magnitude of genetic gain were observed for grain yield per plant (33.20 %) followed by 

biological yield per plant (30.61 %), grain weight per spike (29.95 %), number of grains per 

spike (29.19 %) and number of effective tillers per plant (18.91 %). Low magnitude of genetic 

gain was observed for protein content (4.88 %) and days to maturity (5.92 %). In the present 

investigation the phenotypic coefficient of variation (PCV) was marginally higher than the 

respective genotypic coefficient of variation (GCV) for all the characters studied indicating that 

there is negligible influence on the expression of characters by the environment. The grain yield 

per plant depicted highest genotypic coefficient of variation followed by grain weight per spike, 

biological yield per plant, number of grains per spike and number of effective tillers per plant, 

while highest phenotypic coefficient of variation (PCV) observed for grain weight per spike. The 

magnitude of GCV and PCV were low for days to maturity and protein content, Table 2. Earlier 

similar finding have been also reported by Yadav et al. (2014), Kumar et al. (2014) and Bhushan 

et al. (2013). The heritability estimates in broad sense were quite high for most of the characters 

indicated that strong genetic nature for all the traits. The higher heritability implied that selection 

for most of the traits might be effective in this set of genotypes. High estimates of heritability 

coupled with high genetic advance were observed for number of grains per spike, biological 

yield per plant, days to 50 % heading and plant height which indicated that above characters was 

governed by additive gene action and as such expected to exhibit improvement by direct 

selection. Similar findings were also reported by Bhushan et al. (2013) and Nukasani et al. 

(2013). 

 

 
 

 

 

    
 

 
 

Table 1. Mean square for RBD in individual environment. 
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