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In order to estimate the genetic parameters of some morphological and physiological traits in durum 
wheat, a simple lattice experimental was carried out by using 58 advanced lines and 6 landraces for two 
years during 2006 to 2008 at the Agriculture Research Station of Islamic Azad University, Tabriz Branch, 
Iran. In this investigation traits like plant height, stomatal resistance, stoma-density and stoma-
dimension in under and over surface of flag leaf; flag leaf area, number of fertile tiller, number of 
grains/spike, 1000-grain weight, grain yield, biomass, and harvest index were measured. Combined 
analysis of data for two years showed that there were significant differences, for the traits among the 
genotypes under study at 1% probability level. Phenotypic correlation coefficients between traits 
revealed a significant and positive relationship of grain yield with traits such as number of fertile tiller, 
grains/spike, biomass and harvest index. Estimates of GCV (genetics coefficient variance) showed that, 
stoma-density and stoma-dimension in under and over surface of flag leaf; grains/spike and grain 
yields were high, as compares other traits. Also estimates of broad sense heritability showed that, traits 
such as plant height, stomatal resistance, stoma-density and stoma-dimension in under and over 
surface of flag leaf; and grains/spike were high, as compares other traits; but for traits like grain yields, 
biomass, harvest index and number of fertile tiller was moderate. 
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INTRODUCTION 

 
The development of high yielding wheat cultivars is a 
major objective in breeding programs (Ehdaie and 
Waines, 1989). The genetic variation for the trait under 
selection and a higher heritability are necessary to have 
response to selection (Falconer and Mackay, 1996). 
Breeding programs depend on the knowledge of key 
traits, genetic systems controlling their inheritance, 
genetic and environmental factors that influence their 
expression (Kashif et al., 2003; Ali and Awan, 2009; 
Mohammadi et al., 2010). The study of statistical 
parameters like mean, variance, CV%, habitability and 

 
 
 
 

 
genetic advance is a measure to evaluate genetic 
potential, diversity and stability performance of any 
genotype for effective selection of particular traits in that 
genotype (Firouzian, 2003; Ali et al., 2009). 
Determination of correlation coefficients between various 
traits helps to obtain best combinations of attributes in 
crop for obtaining higher return per unit area.  

Several researchers reported positive correlation of 
grain yield with plant height (Silva et al., 1998; Dokuyueu 
and Akkaya, 1999), number of seeds/spike (Feil, 1992; 
Calderini et al., 1995; Silva et al., 1998; Dokuyueu and 



 
 
 

 
Table 1. Combined analysis of traits in durum wheat genotypes based on RCB design.  
 

MS   
  

D.F Stomatal 
Stoma- Stoma- Stoma- Stoma- 

Flag leaf 
 

Number of 
 

Grains/ 1000 grain Grain Harvest  

 S.O.V. density density dimension in dimension in Plant high Biomass  

 

. resistance area fertile tiller spike weight yield index  

  
in under F.L. in over F.L. under F.L. over F.L. 

  
 

            
 

 Years 1 0.138
ns

 0.002
ns

 0.038
ns

 0.022
ns

 0.285** 377.06
ns

 11807.53
ns

 7.99 
ns

 169021.93
ns

 3247.57
ns

 8276.36
ns

 3257.14 
ns

 532.07
ns

 
 

 Error A 2 0.047 4.919 1.370 0.095 0.004 596.73 10184.62 14.26 1720081.94 529.71 670.43 35080.72 591.87 
 

 Genotypes 63 0.168** 20.571** 56.347** 1.108** 1.561** 65.74** 377.44** 1.29** 44114.64** 204.39** 72.33** 2992.77** 76.38** 
 

 Years × genotypes 63 0.028
ns

 0.014
ns

 0.022
ns

 0.008
ns

 0.003
ns

 38.58** 23.39 0.51 
ns

 22910.66 
ns

 27.73 
ns

 19.39 
ns

 1219.67 
ns

 36.67 
ns

 
 

 Error B 126 0.083 1.266 1.758 0.285 0.398 21.70 22.52 9.73 15235.63 67.00 14.51 885.10 35.71 
 

 C.V.% - 29.56 14.33 12.77 26.80 23.04 23.39 7.73 23.78 25.62 24.84 15.61 29.31 26.91 
 

ns, *  and **: non significant, significant at 0.05 and 0.01 of probability levels respectively.          
 

 
 

 

Akkaya, 1999), number of tillers (Sedgley, 1991; 
Reynolds et al., 1999; Silva et al., 1998; 
Dokuyueu and Akkaya, 1999), grain weight (Hucl 
and Baker, 1987; Nabi et al., 1998; Amar, 1999; 
Shah et al., 1999) and harvest index (Feil, 1992 
and Reynolds et al., 1994) both at genotypic and 
phenotypic levels in wheat. Ehdaie and Waines 
(1989) reported moderate to high heritability for 
developmental and quantitative traits in Iranian 
wheat landraces. Several researchers obtained 
the value of grain yield heritability to be low 
(Zaheer and Ahmad, 1991; Fida et al., 2001; 
Aycicek and Yildirim, 2006), but some authors 
reported moderate values of grain yield heritability 
in wheat (Moghaddam et al., 1997). Sharma and 
Sharma (2007) reported high heritability values for 
grain yield/plant also they were estimated high 
GCV (genetic coefficient of variation) for number 
of effective tillers, grain yield/plant, harvest index 
and 1000 grain weight.  

Main quantitative traits associated with high 
heritability and high genetic advance has great 
importance in selection of genotype in early 
generations (Memon et al., 2005). Success in 
using pure line selection for traits with low 
heritability and high G × E interactions is low, thus 

 
 

 

using family selection method may increase 
success in breeding for improvements (Aycicek 
and Yildirim, 2006). The objective of this 
experiment was to estimate the genetic 
parameters for some traits in durum wheat lines, 
their GCV (genetic coefficient of variation), broad 
sense heritability and relationships of traits with 
yield in durum wheat genotypes under 
environmental conditions of Tabriz, Iran. 
 

 
MATERIALS AND METHODS 

 
Sixty-four durum genotypes (58 exotic and 6 locals' 
genotypes) were included in this study. This experiment 
was conducted using a simple lattice (8 × 8) at Research 
Station of Tabriz Islamic Azad University, Iran, during 2006 
to 2008 growing seasons. Each plot consisted of a three 
row with 20 and 5 cm between and within rows 
respectively. All agronomic works in plots were similar. In 
this research several traits including plant height, stomatal 
resistance, stoma-density, and stoma-dimension in under 
and over surface of flag leaf; flag leaf area, number of 
fertile tiller, number of grains/spike, 1000-grain weight, 
grain yield, biomass, and harvest index were measured. 
Combined analysis of variance was computed for two 
years based on complete randomized block design 
(because the lattice analysis has not efficiency for any 

 
 

 
traits). Mean comparisons were made using LSD test at 

5% probability level. The phonotypical variance (σ
2
p) will 

be constituted basically by three components: 
 

σ
2
p= σ

2
G+ σ

2
E + σ

2
GE 

 
Here, σ

2
G = the variance of genetic effect, σ

2
E = the 

environmental variance and σ
2
GE = the variance of 

genotype × environmental interaction effects. Broad sense 
heritability of traits was computed by using expected value 

of variance (E (MS)) and equation of h
2
 = σ

2
G / σ

2
p, that in 

these equation h
2
 is the heritability. 

 
Phenotypical CV (PhCV) and genetic CV (GCV) were 
computed by using these equations: 
 
PhCV = (PhSD/Mean) × 100  
GCV = (GSD/ Mean) × 100  
In these two equations, PhSD and GSD are phenotypical 
and genetic standard deviation respectively. The MSTAT-
C, SPSS and EXCEL procedures and programs were used 
in these calculations. 
 

 

RESULTS AND DISCUSSION 

 

Combined analysis of variance showed that, 
values of F-test were significant for all of traits at 
1% probability level (Table 1). This indicates that 



  
 
 

 
Table 2. Ranges, total means, LSD5% and traits means of superior lines in durum wheat genotypes.  

 
 

Traits 
 

Range 
Total Superior line    

LSD5%  

  

mean 33 55 62 64 
 

     
 

 Somatal resistance. 0.40 to 1.40 0.91 1.11 0.83 0.98 1.15 0.3992 
 

 Somat density in under F. L. 2.16 to 13.55 7.58 10.05 6.30 8.65 7.50 1.5557 
 

 Somat density in over F. L. 1.50 to 16.10 10.38 13.45 11.26 10.95 11.25 1.8234 
 

 Somat dimensione in under F. L. 1.55 to 4.55 2.35 2.40 2.40 1.58 2.05 0.7223 
 

 Somat dimensione in over F. L. 1.60 to 3.98 2.73 1.62 3.23 2.11 3.70 0.8655 
 

 Flag leaf area (cm
2
). 11.31to 30.56 19.92 18.39 15.97 14.79 12.07 6.0865 

 

 Plant height (cm). 50.05 to110.5 61.40 57.65 61.53 62.45 74.47 3.8587 
 

 Number of fertile tiller. 3.02 to 6.40 3.59 4.13 3.03 4.43 4.93 0.8468 
 

 Grains/spike. 19.34 to 52.70 32.95 47.76 33.51 24.50 25.21 11.3550 
 

 1000 grain weight (g). 32.09 to 47.70 42.60 44.45 43.26 39.08 34.52 4.9839 
 

 Grain yield (g). 47.09 to160.50 92.52 160.50 156.41 152.71 141.15 41.2300 
 

 Biomass (g). 306.16 to 850.02 481.75 575.45 550.28 749.30 591.27 159.6900 
 

 Harvest index. 9.86 to 32.80 19.98 28.58 27.55 21.93 24.83 6.8522 
 

 
 

 

there is genetic diversity among durum wheat lines for 
these traits. Several researchers reported phenotypic 
divergence and extensive variation for agronomic and 
other traits in wheat germplasem (Spagnoletti and 
Qualset, 1987; Jaradat, 1991; Garcia et al., 2003; Kashif 
and Khliq, 2004). Combined analysis of data revealed 
that genotype × year interaction expect flag leaf area was 
not significant, indicating that lines responded for those 
traits similarly to weather condition in both years (Table 
1). Comparison of means showed that the genotypes 
number 62 (YAZLIG), 33 (ARAMIDES), 55 (PLC/RD.) 
and 64 (YAZLIG) had the highest seed yield, since 
genotypes number 62, 64 and 33, 55 were local and 
imported respectively. Although there was no significant 
difference between these four genotypes, it showed 
higher yield potential of local genotypes. Range, total 
means and values of traits for superior lines are shown in 
Table 2.  

The genetic variance, heritability and genetic CV% 
showed that there were differences between of traits in 
durum wheat (Table 3). Heritability estimates showed that 
broad sense heritability of traits such as stomatal 
resistance, stoma-density, and stoma-dimension in under 
and over surface of flag leaf; plant height, grains/spike 
and 1000-grain weight were higher than those of other 
characters. Broad sense heritability of grain yield, 
biomass, harvest index, fertile tiller and leaf area was 
moderate (Table 3). The heritability of grain yield and 
yield components in this study were generally moderate. 
These results supported by Moghaddam et al. (1997), but 
heritability value estimated by Zaheer and Ahmad (1991) 
and Fida et al. (2001) were low. Whereas Sharma and 
Sharma (2007) reported high heritability values for grain 
yield/plant and Ajmal et al. (2009) found high broad sense 
heritability values of plant height, tillers per plant, grains 
per spike and grain yield with values 0.94, 0.98, 

 
 

 

0.92 and 0.91 respectively, and was low in case of 
number of spikelets per spike (0.24). Estimates of GCV 
(genetic coefficient of variation) showed that stoma-
density and stomata-dimensions in under and over 
surface of flag leaf, spike length, grains/spike and grain 
yields were high, as compares other traits. So it was 
showed that genetic diversity in durum wheat for these 
traits were high as compared as other traits.  

Sharma and Sharma (2007) were estimated high GCV 
for number of effective tillers, grain yield/plant, harvest 
index and 1000-grain weight. 
 

 

Conclusion 

 

Heritability estimates showed that broad sense heritability 
of traits such as stomatal resistance, stoma-density, and 
stoma-dimension in under and over surface of flag leaf; 
plant height, grains/spike and 1000-grain weight were 
high, but heritability of traits such as grain yield, biomass, 
harvest index, fertile tiller and leaf area were moderate. 
Generally in this research, genetic parameters for the 
traits was reasonable as expected, because this 
experiment was conducted for two consecutive years and 
also evaluation of genotypes was based on genetics 
variance. Moderate heritability and low G × E interactions 
indicate that yield and yield components of durum wheat 
can be improved by pure line selection. 
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Table 3. Phenotypic, genetic and environmental variances; Phenotypic and genetic SD and CV and heritability of traits in durum wheat.  
 
  

Stomatal 
Stoma- Stoma- Stoma- Syoma- Flag 

Plant Number of 
 

Number of 
1000 

Grain Harvest  

 Genetic parameter density in density in dimensione dimensione leaf Biomass grain  

 resistance height fertile tiller grains/spike yield index  

  
under F. L. over F. L. in under F. L. in over F. L. area  

weight  

         
 

 Phenotypic variance 0.042 5.142 14.086 0.277 0.390 16.43 94.36 0.32 11028.66 51.09 18.08 748.19 19.09 
 

 Genetic variance 0.035 5.139 14.081 0.275 0.389 6.79 82.76 0.19 5300.99 44.16 13.23 443.27 9.92 
 

 environmental variance 0.007 0.003 0.005 0.002 0.001 9.64 11.60 0.13 5727.67 6.93 4.85 304.92 9.17 
 

 Broad sense heritability 0.83 0.99 0.99 0.99 0.99 0.41 0.87 0.59 0.48 0.86 0.73 0.59 0.51 
 

 Phenotypic SD 0.20 2.26 3.76 0.52 0.62 4.05 9.71 0.56 105.01 7.14 4.25 27.35 4.36 
 

 Genetic SD 0.18 2.26 3.75 0.52 0.62 2.60 9.09 0.43 72.80 6.64 3.63 21.05 3.14 
 

 Phenotypic CV% 21.97 29.81 36.22 22.12 22.71 20.33 15.81 15.59 21.79 21.66 9.97 29.56 21.82 
 

 Genetic CV% 19.78 29.81 36.12 22.12 22.71 13.05 14.80 11.97 15.11 20.15 8.52 22.75 15.71 
 

 
 
 

REFERENCES 
 

Ajmal SU, Zakir N, Mujahid MY (2009). Estimation of Genetic 
Parameters and Character Association in Wheat. J. Agric. 
Biol. Sci., 1(1): 15-18.  

Ali MA, Abbas A, Niaz S, Zulkiffal M, Ali S (2009) Morpho-
physiological criteria for drought tolerance in sorghum 
(Sorghum bicolor) at seedling and post-anthesis stages. Int. 
J. Agric. Biol., 11: 674-680.  

Ali MA, Awan SI (2009) Inheritance pattern of seed and lint 
traits in Gossypium hirsutum L. Int. J. Agric. Biol., 11: 44-48.  

Amar FB (1999). Genetic advance in grain yield of durum 
wheat under low rainfall conditions. RACHIS, 18: 30-32.  

Aycicek M, Yildirim T (2006). Heritability of yield and some 
yield components in bread wheat( Triticum aestivum L.) 
genotypes. Bangladesh J. Bot., 35(1): 17-22.  

Calderini DF, Dreccer MF, Slafer GA (1995). Genetic 
improvement in wheat yield and associated traits. A re-
examination of previous results and the latest trends. Plant 
Breed, 114: 108-112.  

Dokuyueu T, Akkaya A (1999). Path coefficient analysis and 
correlation of grain yield and yield components of wheat 
genotypes. RACHIS, 18: 17-20.  

Ehdaie B, Waines JG (1989). Genetic variation, heritability and 
path analysis in land races of bread wheat from South 
Western Iran. Euphytica, 41: 183-190.  

Falconer DS, Mackay TFC (1996). Introduction to quantitative 
genetics. Longman, Harlow UK (ISBN 0582243025, 
9780582243026).  

Feil B (1992). Breeding progress in small grain cereals- a 
comparison and modern cultivars. Plant Breed, 108: 1-11. 

 
 
 
Fida M, Daniel H, Shahzad K, Khan H (2001). Heritability 

estimates for yield its components in wheat. Sarhad J. 
Agric., 17(2): 227-234.  

Firouzian A (2003). Heritability and genetic advance of grain 
yield and its related traits in spring wheat. Pak. J. Biol. Sci., 
6(24): 2020-2032.  

García del Moral LF, Rharrabti Y, Villegas D, Royo C (2003). 
Evaluation of grain yield and its components in durum wheat 
under Mediterranean conditions. Agron. J., 95: 266-274.  

Hucl P, Baker RJ (1987). A study of ancestral and modern 
Canadian spring wheat's. Can. J. Plant Sci., 67: 87-97.  

Jaradat AA (1991). Phenotypic divergence for morphological 
and yield- related traits among landrace genotypes of durum 
wheat from Jordan. Euphytica, 52: 155-164.  

Kashif M, Ahmad J, Chowdhry MA, Perveen K (2003). Study of 
Genetic Architecture of Some Important Agronomic Traits in  
Durum Wheat (Triticum durum Desf.). in: 
http://www.ansijournals.com/ajps/2003/708-712.pdf. Asian 
J. Plant Sci., 2(9): 708-712.  

Kashif M, Khliq I (2004). Heritability, correlation and path 
coefficient analysis for some metric traits in wheat. Int. 
Agric. Biol., 6(1): 138-142.  

Memon SM, Ansari BA, Balouch MZ (2005). Estimation of 
genetic variation for agronomic traits in spring wheat. Ind. J. 
Pl. Sci., 4: 171-175.  

Moghaddam M, Ehdaie B, Waines JG (1997). Genetic 
variation and interrelationships of agronomic characters in 
landraces of bread wheat from southeastern Iran. 
Euphytica, 95(3): 361-369.  

Mohammadi R, Armion M, Kahrizi D, Amri A (2010). Efficiency 
of  screening  techniques  for  evaluating  durum   wheat 

 
 
 

genotypes under mild drought conditions. Int. J. Plant Prod., 
4(1): 11-24.  

Nabi TG, Chaudhary MA, Aziz K, Bhutta WM (1998). 
Interrelationship among some polygenic traits in hexaploid 
spring wheat. Pak. J. Biol. Sci., 1: 299-302.  

Reynolds MP, Rajaram S, Sayre KD (1999). Physiological and 
genetic changes of irrigated wheat in the post-green 
revolution period and approaches for meeting projected 
global demand. Crop Sci., 39: 1611-1621.  

Sedgley RH (1991). An appraisal of the Donald ideotype after 
21 years. Field Crops Res., 26: 93-112.  

Shah MM, Baenziger PS, Yen Y, Gill KS, Silva BM, Halilogu K 
(1999). Genetic analysis of agronomic traits controlled by 
wheat chromosome 3A. Crop Sci., 39: 96-102.  

Sharma SN, Sharma Y (2007). Estimates of variation and 
heritability of some quantitative and quality characters in 
Triticum turgidum L. ssp. durum (Desf.) Acta Agron. 
Hungarica, 55(2): 261-264.  

Silva SA, Carvallho F, Caetano VR, Dias JCA, Coimbra JD, 
Vasconcellos NJ, Caierao E (1998). Estimation of genetic 
parameters of plant height of hexaploid wheat cultivars. 
Agropecuaria Clima- Temperado, 1: 211-218.  

Spagnoletti Zeuli PL, Qualset CO (1987). Geographical 
diversity for quantitative spike characters in a world 
collection of durum wheat. Crop Sci., 27: 235-241.  

Zaheer A, Ahmad Z (1991). Co heritability among yield and 
yield components in wheat. Sarhad J. Agric., 7(1): 65-67. 


