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Abstract: In order to assess this potential performance grain durum wheat genotypes in drought conditions
and review some of the traits associated with yield and some selected superior genotypes, 25 genotypes of
durum wheat with a test originated in Iran and Azerbaijan in 2009-2010 crop year, agricultural research stations,
Azad University of Ardebil was performed. The analysis of variance showed significant differences between
the traits evaluated in terms of stress and there was no tension. Also among genotypes in terms of height, main
spike length, grain weight and there was a significant difference in yield. Performing analysis Factor, through
analysis, principal 4 components 77/19 percent of total operating changes were justified. The results indicate
the importance of factor coefficients characteristics of total and fertile tillers, main spike lenght, 1000-seed
weight and yield selected genotypes is desirable for dry conditions.
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INTRODUCTION

For thousands of years, durum wheat (Triticum
turgidum, L.varDurum Defs) has been -cultivated
both irrigated and rain-fed in the west of Iran. Tetraploid
durum wheat (T.durum) or hard wheats mainly are used to
produce semolina flour used in the food industries
especially pasta spaghetti. However, under cultivated area
of this plant is less than other hexaploid wheats, but their
resistance against disease and environmental stresses
such as common consistencies, is more and remarkable in
drought conditions [1].Considering that performance is a
polygenic adjective and its heritability is high to achieve
high yield, selection used by Performance components
[1]. Dryness of the most important factor limiting
production of crops including wheat in the world and Iran.
This Topic is more important in dry and semi-arid regions
of the world [2]. Importance of this subject is determined
when we know which more than 1/4th part ground is dry
and estimated that about 1/3rd of the world's cultivable
land under water shortage conditions are in range [2].
Yield and the adjective little are controlled by many genes.
Heritability of this trait also due to the interaction of
genotype and environment, so choose based on lower

yield in order to improve it may not be very effective [3].
Especially early generations of the large number of
genotypes and genotypes assessed as having repeated
testing does not return if no good genetic [4].
Morphological traits simply are measured with great
precision and quality relatively high heritability for plant
communities and improve screener performance is [5].
Decay correlation coefficients between different traits
with grain yield to decisions about the relative importance
of these attributes and their values as selection criteria
helps [6]. According to several reports, between grain
yield in wheat and grain weight, fertile tillers or spikes per
plant, spikelet's per spike and spike has a significant
correlation [7, 8]. Solidarity, especially in plant height and
heading time, different results (depending on variety and
planting systems used) is seen [9]. Renold and co-workers
[10] with different grain Simit review concluded that a
whole wheat linear relationship between stress and the
yield is. Gupta et al 17 attribute the generation of 40
advanced lines of wheat with 11 controls in a randomized
complete block design were evaluated. Factor analysis, 15
traits associated with yield and grain quality to address
five main characteristics of spike, grain characteristics and
quality protein and reduced tillering [11]. Dawari and
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Luthra [12] in his studies on bread wheat cultivars
showed that the harvest index, kernels per ear per plant
and spike length were important components of
performance and selection It could be the basis for
improved performance to be effective. given that a
significant proportion of land under wheat cultivation in
arid and semiarid regions has been the aim of this research
employing statistical methods on factor analysis the
resulting data, to review the structure of complex traits
and determine the relative importance of traits associated
with performance, to identify genotypes resistant to
drought, for use in future breeding programs for high
yield per unit area in dry conditions.

MATERIALS AND METHODS

The present work was carried out at the agriculture
research center, Islamic Azad university, Ardabil
branch, Ardabil, Iran, in 2009-2010 cropping year using
25 Iran and Azerbaijan oriented durum wheat cultivars,
arranged as randomized complete block design (RCBD)
under irrigated and rain fed conditions with four
replications.

Stress Treatments Included:

whole irrigated ( 100 percent used water based on the
plant demand at various growing stages)

Limited irrigation (water supply until anthesis and
after wards drought employing as water withholding
until the end of growing stage).

Each genotype was planted on five rows placed 150
cm apart. Distances between irrigated and drought blocks
were 1 m but were 2 m between the two irrigated or
drought blocks. Upon the planting, irrigated was
performed for whole blocks to moistent soil profile in the
rhizosphere of all cultivars to facilitate germination.
Irrigation was done as flooding at the harvest time, to
prevent border effect, 50 cm of each row from both sides
were eliminated to harvest and following traits were
measured: plant height, total number of tillers, fertile
tillers, peduncle length, main spike length, main spike
weight, total plant dry weight, number of seeds per spike,
number of seed seeds per main spike and seed weight per
main spike. Also, seed yield of each block was measured.

Data were analyzed using SPSS v.16 for analysis of
variance and Duncan’s multiple range tests was employed
for the mean comparisons.
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RESULTS

Results showed that the drought stress affected
majority of traits (Table 1).

It was cleared that the differences between irrigated
and drought, were significant for the majority of traits.
Plant height, peduncle length, main spike length, Total
plant weight, grains per main spike, Grain weight per main
spike, 1000-seed weight, yield (P<0.01) and harvest index
(P<0.05) were significant and the rest, were insignificant.
Investigation of interaction effect between genotypes and
irrigation status illustrated that except plant height,
peduncle length and yield (P<0.01), harvest index and
total tillers (P<0.05) were significant and the rest did not
show significant difference traits. Golibagh and barakatli
genotypes possessed the higher yields under rain fed
than irrigation while mean yield of genotypes under
irrigated significantly was more. By exerting stress, yield
was decreased in the majority of genotypes but in Germi,
Sarab, Sharg, 110117, Golibagh and barakatli, genotypes
this trend was increasingly which caused interaction
effect.

Table 2 Average, minimum, maximum and standard
shows phenotypic traits. Of all traits, a large variation
between wheat cultivars studied further was found.

Since the correlation coefficients may complete
information on the relationship between different traits
and not to provide benefits according to several
multivariate statistical analysis to understand the deep
structure of data, factor analysis was used. Table 3 shows
the especially bases in factor analysis. Note that in terms
of entering or not yield the factor analysis of differences
of opinion among experts there [15], so in order to
compare the two views presented in two modes, factor
analysis For existing data was conducted. Damania and
Jackson [16] as examples in the factor analysis did not
yield the intervention. While most researchers entering
the performance together with the other characters in the
factor analysis were emphasized [17, 18]. As seen in
Table 3, the total four factors 77/19 percent of the data
changes were justified.

First factor the highest volume (31/08 percent)
of changes in the data. The second factor (20/71 percent)
of
coefficients for grain weight per main lavender, seed
number and weight of the original lavender lavender
was the original as we can factor in the spike
characteristics Rate Nanm said. Damania and Jackson [16]

changes in the data fills large and positive

in the third factor as spike features were introduced.
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Table 1: Results of Analysis of variance for studied traits

MS
S.0.V df Plant height Total tillers Fertile tillers Peduncle length Main spike length Main spike weight
Rep 1 739.96** 2.13 0.031 649.80** 1.77* 0.012
Condition 1 7040.78%* 0.13 1.65 2465.03** 10.09%** 3.64%*
Genotype 21 713.54** 3.041 4.15% 179.01** 1.71%* 0.406**
C*G 21 278.74%* 3.78%* 2.906 150.54%* 0.36 0.07
Error 43 113.36 2.205 2.46 37.63 0.61 0.15

MS

S.0.V df Total plant weight ~ grains per main spike ~ Grain weight per main spike 1000 grain weight yield Harvest index
Rep 1 77.4 1.11 0.013 50.16 15.72 64.96
Condition 1 T47.17%* 120.11%* 4.11%* 217.54%* 1216.901** 647.09*
Genotype 21 71.84 15.44 0.23%* 32.41%* 1516.86** 45.35%
C*G 21 58.17 12.72 0.05 23.13 953.4%* 46.48*
Error 43 64.36 17.16 0.07 18.63 474.41 27.84

** And * significant at the 0.01 and 0.05 levels, respectively

Table 2: minimum, maximum, mean, standard deviation and percentage changes in phenotypic traits in genotypes

Traits Mean Minimum Maximum Standard deviation
Total tillers 6.70 3.20 15.40 2.79
Fertile tillers 5.20 1.57 11.20 2.07
Main spike length 6.13 4.07 14.42 1.25
Main spike weight 2.32 1.30 9.71 0.95
Total plant weight 18.35 3.93 48.88 8.09
grains per main spike 26.09 13.80 44.16 5.97
Grain weight per main spike 1.56 0.90 6.36 0.62
1000 grain weight 54.81 37.50 59.00 5.24
Yield 91.39 44.80 178.80 27.57

Table 3: especially bases in factor analysis

Initial Eigenvalues

Component % of Variance Cumulative %
1 31.08 31.08
2 20.71 51.80
3 14.12 65.92
4 11.26 77.19
Table 4: Factor Analysis of water considering all the traits

Component
Traits 1 2 3 4
Total tillers 0.043 0.93 -0.03 -0.031
Fertile tillers -0.06 0.95 0.017 -0.017
Main spike length 0.75 0.10 -0.27 2.83
Main spike weight 0.66 0.09 0.21 0.17
Total plant weight 0.45 0.78 0.17 -0.005
Original number of seeds lavender 0.86 0.059 0.089 -0.054
Main lavender seed weight 0.66 -0.057 0.53 -0.14
1000-Grain weight 0.028 0.093 0.89 0.062
Yield 0.19 -0.052 0.38 0.74
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Fig. 1: Dendrogram Eigenvalues for total Operating review

These coefficients indicate that the genotypes have high
levels of second factor regardless of other characteristics
has a long and fertile spike with more grain number and
grain weight would be greater. Spike components (length,
spikelet number, number of fertile florets and grain
number) have more impact on performance.

The third factor in having (14/12 percent) of the
changes has positive and large coefficients for the 1000-
grain weight and yield. Having the fourth factor (11.26
percent) of the changes has positive and large
coefficients for main spike lenght. damania and Jackson
[16] reported in the third factor. Evaluation of advanced
bread wheat genotypes has shown that more figures with
a height of Early access and enjoy high performance [9].
Rostaei [9] the relationship between grain yield
quantitative traits through factor analysis in wheat
expressed changes from entering or failure in performance
analysis results were not significant impact on factor was
achieved. Bramel [17] while race (quoting 3) by performing
factor analysis with and without grain yield reported in
the second case (remove the grain) the number of
operating changes are less justified. With reference to
Table 3 the factor coefficients related traits in the analysis,
regardless of operating performance shows we can get
results largely inconsistent with the results and when the
factor analysis without yield higher percentage was
calculated to justify the changes. So, it looks like their
selection based on performance efficiency can be less so
based on genotype factor values in factor analysis,
regardless of performance will be possible desirable
genotypes in terms of selected indicators intended to be
selective.

in general the results of such inference is that the
traits related to grain yield and spike characteristics can
index important for the evaluation and improvement of
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wheat varieties to be. So we can use these traits for
increasing yield. This test is recommended on most
varieties and wider levels also done.

REFERENCES

Khayatnezhad, M., M. Zaeifizadeh, H. Samandari
and L. Nikopour, 2007. Rated path analysis of
grain yield with its components in durum wheat
genotypes drought
Abstract Tenth Congress of Agronomy and Plant
Breeding, 210.

Kirigwi, F.M., M. van Ginkel, R.G. Trethowan,
R.G. Sears, S. Rajaram and G.M. Paulsen, 2004.
Evaluation of selection strategies for wheat
adaptation regimes.
135:361-371.

Richards, R.A., 1996. Defining selection criteria
improve yield under drought plant Growth
Regulation, 20: 157-166.

Keim, D.L. W.E. 1981.
Drought responses of winter wheat cultivars grown
under field stress condition. Crop. Sci., 21: 11-14.
Yap, T.C. and B.L. Harvey, 1972. Inheritance of yield
components and morpho-physiological traits in
barley (Hordeum vulgare L.) Crop Sci., 12: 283-286.
Agrama, H.A.S., 1996. Sequential path analysis
of grain yield and its components
Plant breeding, 115: 343-346.
Shanahan, J.F., K.J. Donnelly, D.H. Smith and
D.E. Sminka, 1985. Shoot developmental properties
associated with grain yield in Winter wheat.
Crop. Sci., 25: 770-775.

Mohiuddin, S.H. and L.I. Cory, 1980. Flag leaf and
pedancle area duration in relation to winter wheat
grain yield. Agron. J., 72: 299-301.

Rostaei, M., V. Sadeghzadeh and Y. Arshad, 2003.
Relationship traits affecting grain yield by using
factor analysis in dry conditions. Knowledge of
Agriculture, 13(1).

Renold, M.B. Skovmand, R.T. Ve Thowar and
W. Pfeiffe, 2000. Wheat program, CIMMYT.

Gupta, A.K., R.K. Mittal and A.Z. Ziauddin, 1999.
Assosiation and factor analysis in spring wheat.
Ann. Agric. Res., 20: 481-485.

N.H. O.P. Luthra, 1991.
Character association studies under high and low

under stress  conditions.

across  water Euphytica,

and kronstand,

in maize.

10.

11.

12. Dawari, and

environments in wheat (7T7iticum aestivum L.) Indian.
J. Agric. Res., 25: 515-518.



13.

14.

15.

Am-Euras. J. Agric. & Environ. Sci., 9 (5): 460-464, 2010

Sio-Se Mardeh, A., A. Ahmadi, K. Poustini and
V. Mohammadi, 2006. Evaluation of drought
resistance indices under various environmental
conditions. Field Crop. Res., 98: 222-229.

Bruckner, P.L. and R.C. Frohberg, 1987.
Stress tolerance and adaptation in spring wheat.
Crop Sci., 2: 31-36.

Tosi mojarad, M., M. Ghanadha, M. khodarahmi and
S. Shahabi, 2005. Factor analysis for grain yield and
other characteristics. Research and construction,
67:9-16.

464

16.

17.

18.

Damania, A.B. and M.T. Jackson, 1986.
An application of factor analysis to morphological
data of wheat and barley landraces from the Bheri
River Valley, Nepal. Rachis, 5: 25-30.

Bramel, P.J., P.N. Hinnz, D.E. Green and R.M. Shibles,
1984. Use of principal factor analysis in the study
of three stem termination types of soy been.
Euphytica, 33: 387-400.

Selier, G.J. and R.E. Stafford, 1985. Factor analysis of
components of yield in guar. Crop Sci., pp: 905-908.



