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ABSTRACT

In order to study the genetic diversity in phenological and morphological traits of 18 bread wheat
cultivars and lines, an experiment was conducted at the Agriculture Research Farm of Ardabil branch
Islamic Azad University, Iran. Traits such as days to anthesis, days to physiological maturity, grain
filling period, and grain yield and its components, plant height peduncle length and weight, peduncle
length to height ratio and spike length were measured. Evaluation of phenotypic and genotypic
coefficients for different traits showed that genotypes had more genetic diversity for plant height, 1000
seed weight, seed number per spike, spike length and weight, peduncle length and weight, and grain
yield had more genetic diversity than other traits. Genotypes were divided into three groups by cluster
analysis. The heritability of yield components was higher than grain yield. The results obtained could
be used in breeding programs to produce drought-tolerant genotypes.
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Introduction

Wheat produces in extensive limits of
ecological conditions and geographical areas, and
its diffusion extent is higher than any other
species due to high compatibility with
environmental different weather conditions, and it's
a crop as a main food for a majority of
worldwide increasing population [2]. While the
Iranian population is 1% of world population, it
consumes about 2.5% of world's wheat. Wheat is
strategic goods like energy and also is one of the
important indices of agriculture [3]. Thus,
evaluation of genetic diversity of varieties and
different lines of this plant play an important role
to use in breeding programs. Results of an
experiment which was conducted by Heydari et
al. [4] to study genetic diversity of different traits
in 157 lines of double haploid bread wheat,

indicated that their under-study lines have higher
genetic diversity for last internode length, number
of fertile spike per area unit, plant height,
number of grain and grain yield per spike in
comparison with other traits like grain volume
weight, days to maturity, days to heading and
days to anthesis. Golabadi et al. [5], by
evaluation of genetic diversity of 3000 durum
wheat genotypes reported that their genotypes
have significant diversity for traits like grain
yield, harvest index and number of spike per area
unit. Also, in their study, grain yield had positive
and significant correlation with harvest index,
biological yield, and days to maturity, number of
seed per spike and seed weight per spike. 

Garavandi and Kahrizi [6] by evaluation of
20 bread wheat genotypes reported that genotypes
have higher genetic diversities for grain yield,
spike number per square meter, number of seed
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per spike, spike density and awn length in
comparison with other traits. Mahfuzi et al. [7]
by study of breeding methods to increasing grain
yield in the Iranian cold and dry areas reported
that genetic diversity among genotypes may aid
to increasing grain yield in dry areas. The present
research was conducted to evaluate genetic
diversity of some varieties and advanced
genotypes of bread wheat for phenologic and
morphologic traits, as well as to use in breeding
programs and to identify near and far groups of
genotypes for using them in suitable crosses.    
    
Materials and methods

This investigation was conducted based on
randomized complete block design with two
replications in the Agriculture Research Farm of
Islamic Azad University, Ardabil branch.
Genotypes (Table 1) provided from Ardabil

Agriculture  and   Natural  Resources  Research
Center. Consumption-seed rate had identified on
the basis of 450 seed per square meter, as well
as by considering 1000 seed weight for each
variety. The irrigation conducted by the irrigation
flooding method. Five times irrigation were given
to the well watered treatments, and two times no
irrigation were given to the drought treatments
after anthesis. 

All of samplings conducted from middle rows
and from competitor plants and traits like plant
height, 1000 seed weight, number of seed per
spike, spike length, spike weight, peduncle length,
peduncle weight, peduncle to height ratio, grain
yield, days to anthesis and days to maturity were
measured. Statistical software like SPSS, MSTATC
and Minitab-15 were used for data analyses.

Table 1: Wheat genotypes.
Number Genotype Number Genotype
1 Appolo/90 zhong 87 10 Azar2
2 Shahriar 11 Agosta
3 Viking/5/Gds/4/Anza/3/Pi/Nar//Hys/6/Spn/Mcd// 12 Gaspard
4 Bkt/90-Zhong 13 Zarien
5 SARDARI-HD39/6/SN64//SKE/2*ANE/3/SX/4/BEZ/5/SERI 14 Londa
6 ATAY/GALVEZ87 15 4025
7 Cross Shahi 16 9203
8 Fenkan 17 4032
9 Sabalan 18 5041

Results and discussions

Analysis of variance (Table 2) showed
significant effects of genotypes for all of traits
except peduncle weight, peduncle to height ratio
and grain filling period. Estimation of phenotypic
and genotypic coefficients (Table 3) indicated that
there is high genetic diversity for plant height,
seed number per spike, spike weight and grain
yield. But phenologic traits, 1000 seed weight,
spike length, peduncle length, peduncle weight and
peduncle to height ratio had low genetic diversity. 

In evaluation of Heydari et al. [4] for double
haploid lines of bread wheat, phenologic traits
had less diversity than other traits, which is
compatible with results of this research. General
heritability of grain yield was less than yield
components (Table 3).This means that the grain
yield is more affected by environmental factors
than the components. This had been cited by
Heydari et al. [4] and Garavandi and Kahrizi [6].
Farzi and Shekari Mosta'li Bigloo [8] showed that
the highest general heritability rate is belongs to
peduncle length and peduncle weight (87% and
81%, respectively), and the lowest was related to

plant weight (31%) and harvest index. Also, the
general heritability rate for grain yield was 65%
in their experiments, which is compatible with
results of this investigation. 

Genotypes were grouped by cluster analysis
for plant height, 1000 grain weight, and seed
number per spike, spike length, spike weight,
peduncle length, grain yield, days to heading,
days to anthesis and days to maturity (Fig. 1).
Genotypes were divided into three groups for
these traits. The final grouping was validated by
discriminant function analysis. The squares mean
from cluster analysis was significant for plant
height, 1000 seed weight, seed number per spike,
spike length, spike weight, days to heading, days
to anthesis and days to maturity at probability
level of 1% and for peduncle length at
probability level of 5%. Achieved groups from
cluster analysis do not exhibit significant
difference for grain yield (Table 4).   

Genotypes 1, 17, 12, 4, 14, 5, 15 and 16
were placed on first group. These genotypes had
maximum amounts for days to heading, days to
anthesis and days to maturity; and had moderate
position for 1000 seed weight, seed number per
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spike and grain yield. Second group genotypes
had maximum rate for seed number per spike,
spike length and spike weight and they had
moderate position for plant height, peduncle
length, days to heading, days to anthesis and
days to maturity. Genotypes 2, 3, 6 and 13 were
placed on this group. Genotypes 7, 8, 10, 9, 11
and 18 were placed on third group. These
genotypes had the maximum rates for plant
height, 1000 grain weight, peduncle length and
grain yield and they had the minimum rates for
days to heading, days to  anthesis and days to 

maturity. These genotypes had moderate position
for spike length and spike weight, but they had
the minimum rates for seed number per spike.
Results of this research can be useful for
breeding programs to select genotypes for
introduce terminal drought tolerate varieties.

Fig. 1: Achieved dendrogram from cluster analysis of bread wheat genotypes under terminal drought
stress on the basis of phenologic and morphologic traits

Table 2: Variance analysis of the measured traits in bread wheat genotype.
S.O.V df MS

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Plantheight 1000 seed Seed number Spike length Spike weight Peduncle Peduncle Peduncle to Grain yield Days to Days to Days to Grain filling

weight per spike  length weight height ratio heading anthesis maturity period
Replication 1 2.403 200.7* 186.78* 1.232 0.085 10.028 0.064* 0.003 6650381.4* 3.361 0.028 0.111 4.694
Genotype 17 423** 141.8* 144.94* 2.061** 0.685* 44.032* 0.013 0.005 4070243.5** 10.8** 8.838** 20.4** 5.25
error 17 2.863 51.43 53.366 0.488 0.228 18.86 0.01 0.003 1555817.8 1.243 1.322 2.758 3.342
C.V(%) 2.25 13.13 20.26 8.59 17.07 16.48 32.28 14.49 23.79  0.52 0.52 0.53 4.33
* and ** Significantly at p < 0.05 and  < 0.01, respectively.

Table 3: Means,  diversity coefficients and general heritability of traits in bread wheat genotypes.
Plantheight 1000 seed Seed number Spike length Spike weight Peduncle Peduncle Peduncle to Grain yield Days to Days to Days to Grain filling

weight per spike  length weight height ratio heading anthesis maturityperiod
Mean 75.30 54.63 36.06 8.137 2.795 26.35 0.31 0.355 5243.19 212.86 214.92 255.86 42.25
Rang 52 54 41 4.20 2.88 25.60 0.49 0.26 5616 10 9 13 10
Cvp 19.38 17.99 27.61 13.88 24.19 21.28 34.59 17.82 31.99 1.15 1.05 1.33 4.91
Cvg 19.25 12.31 18.76 10.9 17.12 13.46 12.49 8.88 21.38 1.03 0.9 1.16 2.31
h2 98.66 46.77 46.17 61.73 50.11 40.24 13.043 25 44.69 79.38 73.98 76.17 22.21

Table 4: Comparison of average of groups form cluster analysis for different traits.
Traits Mean

----------------------------------------------------------------------------------------------------------------------------
Group 1 Group 2 Group 3

Plant height 65.69 c 68.81 b 92.43 a
1000 seed weight 52.11 b 49.91 c 61.14 a
Seed number per spike 36.65 b 46.13 a 28.67 c
Spike length 7.49 c 9.28 a 8.24 b
Spike weight 2.81 c 3.52 a 2.92 b
Peduncle length 23.44 c 25.65 b 30.70 a
Grain yield 5259.69 b 5166.88 c 5272.08 a
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Days to heading 214.25 c 213.75 b 210.42 a
Days to anthesis 216.25 c 215.88 b 212.50 a
Days to maturity 256.25 c 258.13 b 251.58 a
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