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ABSTRACT 
 

Present study was conducted during 2011-12 in COMSAT Institute of 
Information Technology, Abbottabad, Pakistan. Two parent genotypes diploid 
wheat’s (A-genome donor) along with their 48 recombinant in bred lines (RILs) 
at F7 were evaluated for estimating components of variance, phenotypic and 
genotypic coefficients, heritability and genetic advance for seed yield and its 
components. Experiment was laid out in RCBD with three replications. Highly 
significant differences were observed for all the characters. Phenotypic 
coefficients of variation (PCV) estimates were found higher than genotypic 
coefficients of variation (GCV) estimates for all the studied characters in all 
genotypes showing the influence of environment on traits. A very small 
difference between GCV and PCV was observed for the traits of plant height, 
peduncle length and spike length showing less influence of environmental 
factors on these characters. Large difference between GCV and PCV was 
observed for the number of tillers per plant, total biomass, spikelets per spike, 
1000-grain weight and grain yield per plant. This specified the role of 
environmental influence on these characters. High heritability (0.579bs) 
coupled with high genetic advance (6.983%) was observed for 1000-grain 
weight signifying that this character was under the control of additive genetic 
effects. The results suggested that selection on the basis of this trait would 
certainly useful for the breeding program. 
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INTRODUCTION 

 
Wheat is considered as major cereal crop and staple food for 36 percent of 
global population. Wheat grain yield is a multifaceted trait that is greatly 
inclined to many genetic factors and environmental instabilities. Direct 
selection regarding yield proves to be an ambiguous practice in plant 
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breeding program. For successful selection, data related to genetic variability 
and association of grain yield with agro-morphological traits should be at 
hand (6). 
 
For the understanding of multigenic traits inheritance, heritability estimation is 
considered as one of the effective crop breeding strategy. Genetic advance 
together with heritability are necessary for bringing improvements through 
selection (1). By practicing applicable selection criteria and evaluating genetic 
advance, the successor generation behavior can be visualized for heritability 
magnitude. Likewise appropriate selection from segregating generations has 
become conceivable due to genetic advance. Selection in the development of 
novel genotypes alongwith anticipated attributes has been established by 
coupling of estimated higher heritability and genetic advance.  Considerable 
quantity of polygenic traits have been found with higher genetic advance and 
greater heritability viz; plant height, grain yield, grain weight, spikes and grain 
number (13). Estimation of genetic advance supplements the efficacy of 
heritability designating the character gain due to selection pressure. 
Therefore, genetic advance is an important selection parameter helping 
breeders in selection program (16). Enormousness in variance of wheat 
breeding material can be judged by genetic advance, heritability phenotypic 
and genotypic variance (2). Therefore,  the  present  study  was  conducted  
to  assess  genetic  variability, heritability  and  genetic  advance  among  50 
genotypes  of diploid wheat (2 parents and 48 RILs) with A-genome under 
winter growing season in order to select the appropriate genotype(s) best 
suited to climatic conditions of Abbottabad. 
 

MATERIALS AND METHODS 
 

The present study was conducted in COMSAT institute of Information and 
Technology, Abbatabad during 2011-12. The genetic material used in this 
study comprised 50 genotypes of diploid wheat containing two parents and 
forty eight RILs at F7 stage. The experiment was laid out in RCBD with three 
replications. The experiment site was ploughed and levelled, ridging up was 
east-west, 30 cm apart and sowing date was 28th of November, 2011. Three 
to four seeds were casted in each dibble and after germination thinning was 
done for maintaining single seedling per dibble. Hand weeding was carried 
out on requirement. Irrigation was scheduled at regular intervals. Two 
randomly selected plants were used for data collection on all the traits viz., 
plant height, number of tillers per plant, peduncle length, spike length, total 
biomass, spikelets per spike, 1000-grain weight and grain yield per plant. 
Analysis of variance was carried out by M-STATC software according to the 
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procedures described by Gomez and Gomez (7). The estimates of 
phenotypic (σ²p) and genotypic (σ²g) variances were worked out according to 
Johnson et al. (8) using mean square values from the individual and 
combined ANOVA. Heritability percentage in broad sense heritability (h2) 

(bs) 
and genetic advance (GA) were estimated (11). 
 

RESULTS AND DISCUSSION 
 

The measurement, evaluation and existence of variability are essential steps 
in drawing meaningful variability and better conclusions from phenotypic 
observations. The analysis of variance was conducted for the purpose and 
highly significant differences have been identified for all the traits under 
study. A broad variation for aforementioned traits was also detected by 
Emphilli et al., (5) and Butnaru et al. (3) while studying diploid wheat 
genotype. The means of the agronomic and yield characters obtained by the 
diploid wheat genotypes and their RILs with A-genome are given in Table 1.  
 
Table 1. Mean squares for agronomic and yield of 48 RILS and 2 parents of diploid wheat. 
 

SOV D.F. Plant height No. of tillers/ Plant Peduncle length Spike length 

Reps 2 729.922 408.93 86.502 14.843 
Variety 49 654.37** 260.74** 2.034** 9.987** 
Error 98 229.919 118.687 29.34 5.088 
Total 149 1614.211 788.357 117.876 29.918 

  Total biomass Spikelet per spike 1000 grain weight Grain yield/plant 

Reps 2 1743.368 141.415 437.676 581.455 
Variety 49 129.316** 163.503** 186.207** 2064.242** 
Error 98 538.437 74.705 85.253 326.491 
Total 149 2411.121 379.623 709.136 2972.188 

 
Table 2. Components of variation of morphological traits and yield of 48 RILS and 2 parents of 

diploid wheat.  
 

Variables G.VAR P.VAR GCV PCV H2(bs) GA 
Plant height 166.667 396.587 10.919 16.844 0.420 17.230 
No. of tillers/plant 96.748 215.435 32.754 48.877 0.449 13.576 
Peduncle length 19.054 48.394 9.361 14.919 0.394 5.646 
Spike length 3.252 8.340 11.000 17.617 0.390 2.320 
Total biomass 401.644 940.081 40.698 62.264 0.427 26.970 
Spikelets per spike 22.237 96.942 16.751 34.975 0.229 4.645 
1000-grain weight 117.474 202.728 59.820 78.583 0.579 16.983 
Grain yield/plant 84.988 411.479 10.426 22.942 0.207 8.650 

 
Components of variance and genetic parameters for different agronomic and 
yield characters are presented in Table 2. The  phenotypic  coefficient  of  
variation  (PCV) estimates  were  higher  than  genotypic coefficient  of  
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variation  (GCV)  for  all  the characters studied  among  the diploid wheat 
genotypes and their RIL's with A-genome, indicated the substantial influence 
of environment in the expression of these characters. High GCVs and PCVs 
were observed for number of tillers per plant, 1000-grain weight and total 
biomass. Similarly a broad variation for all the traits studied was reported by 
Emphilli et al. (5) and Butnaru et al. (3).  Heritability plays a predictive role in 
breeding programme, showing the reliability of phenotypes as a guide to its 
breeding value (18). Heritability gives the information on the magnitude of 
inheritance of characters, while genetic advance is helpful in formulating 
suitable selection procedures. The information on heritability alone may not 
be help in pointing out characters for enforcing selection. Nevertheless, the 
heritability estimates in conjunction with predicted genetic advance will be 
more reliable. Therefore, high heritability together with high genetic advance 
(GA) in the anticipation of phenotypic expression of a character is more 
valuable as compared to estimates of heritability alone (13). Moderate 
heritability coupled with high GA value was observed for plant height, number 
of tillers per plant, total biomass and grain yield per plant. These results 
indicate that these characters are under the control of non-additive gene 
action (17). This also indicates that these characters are not essential for 
development of variety for better yield. High estimates of broad sense 
heritability coupled with higher GA value attained for 1000 grain weight 
indicated that this character was under the control of additive type of gene 
action for their inheritance (9, 10. 13, 14). This can be considered as 
favorable characters for diploid wheat improvement through selection and this 
selection should lead to a fast genetic improvement. Similar findings were 
observed by Fadala et al, (6). 
 

CONCLUSION 
 

The study concludes that there was considerable amount of variability 
present in the genotypes. This variation could be effectively manipulated with 
appropriate breeding methods and programs to develop improved varieties 
and hybrids for the use of farmers. Medium estimates of broad sense 
heritability coupled with higher genetic advance were attained for plant 
height, number of tillers per plant, total biomass and grain yield per plant. On 
the other side relatively high estimates of heritability with low genetic advance 
were exhibited for number of tillers per plant. While genotypes showed high 
heritability coupled with high genetic advance for 1000-grain weight which 
implies that this trait is under additive gene action. These estimates 
suggested that selection on the basis of these traits is helpful for breeding 
program otherwise no genetic gain can be achieved. 
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