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ABSTRACT

Wheat (Triticum aestivum L.) is an important cereal crop of cool climates, and plays a key role in the food
and nutritional security of Iran. The objective of this study was to establish the inter-relationship and direct
and indirect effect of various wheat components on yield. In this study, 30 wheat cultivars and lines with
synthetic wheat were studied in four control region namely gaspard, Gascogne, saysoniz, and MV17. After
harvest to evaluate the factors affecting the performance traits, plant height, fertile tillers, Awn, length of main
spike, weight of main spike, total dry weight, number of seeds per main spike, main spike grain weight and
yield were measured.  Analysis of variance showed significant differences between genotypes and also between
replication exists. Correlation analysis results showed that the most significant positive correlation between two
traits and the total weight of fertile tillers per plant was (0.84 **). The most significant positive correlation
with performance was observed in total plant weight (* 0.32). Path analysis for the traits that the most direct
effect through the least fertile tillers and panicle length through the main function was applied. The maximum
indirect effect on performance through the total weight of fertile tillers per plant and the least amount of fertile
tillers from the main cluster weight was applied.
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Introduction

Wheat is one of the most important crops in the
world, together with rice and maize, it provides more
than 60% of the calories and proteins for human
nutrition [1]. The most promising approach to
increase agricultural productivity and to satisfy
human needs in the future is the genetic
improvement of crops, which requires a continuous
allocation of new sources of genetic variation [2]. 

Hexaploid wheat (Triticum aestivum) has no
hexaploid wild relatives, but synthetic hexaploid
wheat is considered a promising source of exotic

alleles for introgression into wheat (e.g. Colmer et al.
[3]; Mujeeb-Kazi et al. [4]; Reynolds et al. [5];
Tadesse et al. [6]). Synthetic hexaploid wheat can be
produced from interspecific crosses of tetraploid T.
turgidum ssp. and diploid T. tauschii. Synthetics
derived from cultivated durum (T. turgidum ssp.
durum) have been used in QTL studies [7]. Wheat
(Triticum aestivum L.) is an important cereal crop of
cool climates, and plays an important role in the
food and nutritional security of India. In India, 86%
of the cultivated area under wheat represents
hexaploid spring type belonging to Triticum aestivum
L. [8]. Since the correlation coefficients generally
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show relationships among independent variables and
the degree of linear relations among the variables,
they could not sufficiently describe the relationship
when a clear cause-result relationship was found
between the variables [9]. Therefore, the direct and
indirect effects between yield and yield components
should be known in breeding programs (Albayrak et
al. [10]; Türk and Çelik, [11]). Albayrak et al. [10]
illustrated the following concluding remarks: a) If the
correlation coefficient between a causal factor and
the effect is almost equal to its direct effect, then the
correlation explains the true relationship and a direct
selection through this trait will be effective; b) if the
correlation coefficient is positive, but the direct effect
is negative or negligible, the indirect effects seem to
be reason of correlation. In such situations, the
indirect causal factors must be considered
simultaneously, and correlation coefficient can be
negative, but the direct effect may be positive and
high. Under these circumstances, a restricted
simultaneous selection model is to be followed, that
is, restrictions are to be imposed to nullify the
undesirable indirect effects, to make use of the direct
effect. The correlation coefficient can be separated
into the direct and indirect influences that one
variable has on another. Path analysis was used in
numerous researches with the aim of determining the
effects of important yield components (Yağdı [12];
Naazar et al. [13] and Ahmed et al. [14]).
Zaeifizadeh et al. [15] studied the relationship
between genotype and environmental conditions (dry
and normal) on the amount of chlorophyll content
and the amount of super oxide Dismutase reported
that drought-resistant cultivars increase Dismutase
Super oxide stress increases but in susceptible
cultivars decrease chlorophyll Super oxide Dismutase
showed. Khayatnezhad et al. [16] in study of genetic
diversity and path analysis for yield in durum wheat
genotypes reported the most direct effect of harvest
index for performance won which means that to
achieve high performance of this attribute can be
used, but the Maximum direct  effect of  this  trait 

Through Total tillers Was applied in Phenotypic
correlation the maximum direct effect was related to
harvest index. The maximum direct negative effect
on performance was related to the fertile tillers. The
purpose of this research, investigation genetic
diversity in synthetic hexaploid wheat cultivar,
Effective traits on yield, study traits correlation with
Together And also was selection the best genotypes.
That finally, which genotypes and traits improve
performance in the Ardabil region is suitable. The
purpose of this research, investigation genetic
diversity in Synthetic hexaploid wheat cultivar,
Effective traits on yield, study traits correlation with
Together And also was selection the best genotypes.
That finally, which genotypes and traits improve
performance in the Ardabil region is suitable.

Materials and methods

In this study, 30 wheat cultivars and lines with
synthetic wheat were studied in four control region
namely gaspard, Gascogne, saysoniz, and MV17
(Table 2). RCBD design with three replications was
used in this study. Area of each plot was 6 m so that
every line and figure 5, line 20 cm from the length
1.5 m were grown. That. This test Agricultural
Research Station, Islamic Azad University of Ardabil
city three miles west was carried out. Climate where
performance testing was semi-arid and cold. 10 years
old, according to weather bureau descending rate
climate in this region was 310 mm and average
annual temperature of 6 / 8 ° C is. The average
lowest temperature in January -22 ° C and the
average highest temperature in August is 30 degrees
centigrade. Regional sea level height is 1350 meters.
(Source) to determine physical and chemical
properties of soil tests, soil sampling before land
preparation operations were performed. Samples 0-30
and 30-60 cm depths were selected after laboratory
analysis of soil and water in the Islamic Azad
University of Ardebil; the results in Table 1 are
shown.

Table 1 : Analysis of soil tested.
Table 1: Analysis of soil tests.
Soil type Soil texture Absorbent Absorbent Total nitrogen Organic carbon Neautral Total acidity Electrical Saturation Depth 

(cm)
------------------------ potassium Phosphorus (percent) (percent) reacting material (pH) conductivity
Sand Slit Clay (ppm) (ppm) (percent) (ds / m)

Clay loam 31 41 28 460 4/8 0/103 0/97 4/8 7/8 266 48 0-30
Clay 40 36 24 290 2 0/056 0/47 7 8/2 2/4 45 30-60

Table 2: Genotypes studied tree.
No Name
1 CMH79A.1380/GANFRENCH/6/CMH9A.955/4/AGA/3/4*SN64/CN067//INIA66/5/NAC
2 CMH81.794/4/CHEN/AEGILOPS SQUARROSA(TAUS)//FCT/3/STAR/6/CMH79A.955/4/AGA/3/4*SN6
3 VEE/CMH77A.917//VEE/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//INIA66/5/NAC
4 VEE/CMH77A.917//VEE/3/CMH82A.1294/CMH84.3621/4/LERKE
5 CMH76.1084/2*CMH72A.429//ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//…
6 CMH76.1084/2*CMH72A.429//ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//…
7 CMH76.1084/2*CMH72A.429//ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//…
8 CMH76.1084/2*CMH72A.429//SUNSU/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//…
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Table 2: Continue.
9 CMH83.2517/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//INIA66/5/NAC
10 CMH83.2517/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//INIA66/5/NAC
11 CMH83.2578/GANFRENCH/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//INIA66/5/NAC
12 CMH79A.955/CMH74A.487//CMH81A.744/3/STAR//KAUZ/STAR/6/CMH79A.955/4/AGA/3/4*SN64/...
13 CMH79A.955/CMH74A.487//CMH81A.744/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/...
14 CMH79A.955/CMH74A.487//CMH81A.744/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/...
15 CMH79A.955/CMH74A.487//CMH81A.744/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/...
16 Chek ( Saysonz) 
17 CMH79A.955/CMH74A.487//CMH81A.744/3/STAR//KAUZ/STAR/6/CMH79A.955/4/AGA/3/4*SN64/...
18 CMH79A.955/CMH74A.487//CMH81A.744/3/WEAVER/TSC/WEAVER/3/WEAVER/6/CMH79A.955/4/…
19 TEG/GANFRENCH/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//INIA66/5/NAC
20 Chek ( Cascogen) 
21 TEG/GANFRENCH/6/CMH79A.955/4/AGA/3/4*SN64/CNO67//INIA66/5/NAC
22 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...
23 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...
24 Chek ( Saysonz) 
25 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...
26 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...
27 Chek ( Mv17) 
28 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...
29 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...
30 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA/6/CMH79A.955/4/AGA/3/4*SN64/CN067//...

Was considered after operations and culture of
common land preparation, fertilizer distribution,
fertilizer rate was based on 200 ha of ammonium
phosphate fertilizer as basal and 250 kg ha urea as
road base and were applied. For analyzing were data
from software MATATC, SPSS 16 were used and
PATH2. Path analysis for performance based on
characters remaining stepwise multivariate regression
method was performed. Resulted data were subjected
to analysis by SPSS procedure and means of
treatments were compared using Duncan’s multiple
range tests in 0.01 percent. Then, resulted means
were classified into the three group of high and low
yielding genotypes by means of cluster method.

Results and discussion

Analysis of variance for the traits (Table 3)
showed that except awn length and seed yield among
all the traits investigated in 3 replications in 0.01
percent level of probability was significant. Also
among the genotypes of all traits in the 0.01 percent
level was a significant difference indicates that the
genetic richness among genotypes was studied.

The mean results (Table 4) showed that fertile
tillers for genotypes 23 and 28 level was very high
and the lowest value for this attribute belong to
genotypes was 7 and 1. High yield of fertile tillers
produce more favorable environmental conditions, a
good is an adjective. But this characteristic in areas
where drought often occurs before flowering, yield
and reduce low-paw varieties under these conditions
will yield because a large number of varieties high
tiller tillers of your stress before flowering lose and
are fertile spike result of them, compared with the
varieties of low tiller, with the number of grains is
less than. But when the drought in late maturity
varieties occurs in high-paw, it produces generally
better performance [17]. In terms of plant height

genotypes 6 and 1 at the highest level, 16 and 19
were in the lowest level. Wheat plant height in one
of the most remarkable traits in plant breeding and
the most powerful and seedling growth of weed
control in wheat is associated with [8]. Wheat
cultivars in terms of traits associated with genes
having a short leg to three feet tall (130-100 cm),
semi-broom (100-75 cm) and broom (75-50 cm) are
divided (49, 83, 96 and 97.) Synthetic wheat long-
legged among groups are divided; however, the
broom is also influenced by environment. Rapid
growth of wheat in rainfed areas long-legged early
stages causes the soil surface evaporation rate is
decreased and the ratio of water used for
transpiration increases, and this led to increased
water use efficiency and ultimately increase drought
resistance especially in wheat are synthetic [18].
Genotypes 9 and 19 has a maximum length of the
main cluster were genotype 3 and 11 were the
lowest. For trait seeds per main spike and grain
weight per main spike genotypes 20 and 8 have had
most value while genotypes 18 and 10 were the
lowest this attribute. Total weight of plant genotypes
26 and 28 and 13 and 10 the most minimal amount
were allocated to. Genotypes 13 and a maximum
weight of 8 main clusters and genotypes 10 and 11
were the lowest. Considering that the spike of seeds
weighing more likely there are more overweight
seeds, therefore, this trait through selection may be
useful [16]. 28 genotypes for seed yield, 5, 25 and 4
had the highest amount of performance while
genotypes 17 and 14 were the lowest this attribute.
Yield is on of the most basic traits that most
researchers focus on this trait for increase this trait.
So Attention to this trait is very important [16].

Figures intermediate control function showed the
expected (Fig. 1). According to these results can be
superior genotypes compared with the figures and
can be selected.
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Correlation Analysis for the traits evaluated
(Table 5) showed significant positive correlation with
plant height of fertile tillers, grain weight per main
spike length and awn length and weight of the
original cluster with the main spike grain weight per
main spike level probability was 0.01. The main
traits of grains per spike and main spike weight,
spike length and total weight of the original plant
performance levels 0.05 and positive correlation was
significant. This means that increasing the
characteristics of each attribute is increased by the
interaction. Mottan and Samy [19] reported positive
correlated between numbers of grains per main spike
with yield. Number of grains per main spike is one
of the most important factors for selection in cereal
yield. In this study Obtained positive correlation
between numbers of grain per main spike with main
spike length, main spike weight, plant weight and
negative correlation with harvest index. Mottan and
samy [19] reported positive correlation between
grains per main spike with yield. Khayatnezhad et al.
[16] Path analysis and correlation between
examination   performance  for  30  durum  wheat 

genotypes and a significant positive correlation
between total and fertile tillers per plant, total
weight, main panicle length with the number of
grains per panicle and grain weight in the original
main cluster cluster weight were the main report with
the above results were consistent.

Path analysis (Table 6) for the traits that the
most direct effect through the least fertile tillers and
panicle length through the main function was applied.
The maximum indirect effect on performance through
the total weight of fertile tillers per plant and the
least amount of fertile tillers from the main cluster
weight was applied. Khayatnezhad et al. [16] most
direct and positive effect on durum wheat yield
through harvest index were reported. Also the highest
indirect effect on performance through the effect on
the total weight of fertile tillers plant expressed.

Results of cluster analysis (Fig. 2) based on the
performance of genotypes into three categories that
genotypes 5 and 28, the highest amount of
performance were in a group and other genotypes
based on the average performance of the affiliates
were the results consistent found.

Fig. 1: Genotypes and mean lines studied with the control cultivars.

Fig. 2: Dendrogram based on yield.
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Table 3: Results of Analysis of variance (MS) for different traits
MS

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S.O.V df Fertile Plant height Awn Main spike Grains per Grain weight per Total Main spike Yield

 tillers length main spike main spike plant weight weight
Rep 2 40.4** 334.1** 1.3ns 30.2** 2731.2** 5.7** 268.4** 9.05** 8293.38ns

Genotype 29 4.86** 211.5** 5.36** 3.04** 335.7** 0.8** 135.1** 3.13** 50474.8**
Error 58 1.03 25.6 0.93 0.64 70.87 0.21 30.02 0.68 12036.83
CV - 18.4 6.4 14.56 7.67 18.3 19.38 20.1 12.3 12.1
** And * significant at the 0.01 and 0.05 levels

Table 4: Means comparison of main effects of Replication and genotypes
Traits evaluated

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S.O.V Total Filter tillers Plant height Awn Main spike Grains per Grain weight per Total Main spike Yield

 tillers length main spike main spike plant weight weight
1 6.3A 4.70A 82.4A 6.8A 9.4C 36.5C 1.9C 21.1A 3.2C 352.2B

2 2.6C 2.4C 75.7C 6.4C 11.5A 55.5A 2.8A 15.1C 4.3A 318.9C

3 4.4B 3.6B 79.1B 6.6B 10.4B 46.0B 2.4B 18.1B 3.7B 355.6A

Genotype
1 1.877E 1.627F 95.88A 6.000DEF 11.60ABCDE 30.13EF 2.627ABCDEF 10.70E 4.340BCD 338.6BCDEFGH

2 3.300DE 3.177DEF 78.20BCDEF 5.550DEF 11.55ABCDE 49.00ABCDE 2.370BCDEF 12.34DE 3.600BCD 504.0ABCDE

3 4.077BCDE 3.250DEF 83.13BCDE 7.177ABCDEF 10.20BCDEFG 47.98ABCDE 2.477ABCDEF 16.07BCDE 3.387BCD 413.9ABCDEFGH

4 4.927ABCDE 4.200ABCDEF 84.20ABCD 7.400ABCDE 9.800DEFG 37.50DEF 1.950DEF 20.31BCDE 2.720CD 526.4ABCD

5 3.367DE 3.030DEF 79.39BCDEF 7.087ABCDEF 11.99ABC 55.63ABCD 3.047ABCD 17.75BCDE 4.317BCD 589.0AB

6 4.200BCDE 2.900DEF 70.90EFG 6.250CDEF 11.10ABCDEF 60.60ABC 3.200ABC 18.01BCDE 4.740BC 304.2CDEFGH

7 2.173E 2.000EF 71.55DEFG 5.850DEF 9.800DEFG 51.40ABCDE 2.640ABCDEF 11.83E 4.140BCD 306.6BCDEFGH

8 4.500BCDE 2.600DEF 75.15CDEF 6.130DEF 10.30BCDEFG 66.00AB 3.590A 13.98DE 5.140B 316.4BCDEFGH

9 3.100DE 2.700DEF 73.90CDEFG 7.000BCDEF 9.930CDEFG 55.70ABCD 2.820ABCDE 15.83BCDE 3.980BCD 245.8DEFGH

10 4.400BCDE 4.050BCDEF 72.90CDEFG 6.700BCDEF 8.900G 35.00DEF 1.630EF 14.81DE 2.410D 199.3FGH

11 6.300ABCD 3.700CDEF 80.20BCDEF 8.700ABC 10.25BCDEFG 30.23EF 1.640EF 22.11BCDE 2.610CD 171.6GH

12 3.927CDE 2.800DEF 73.25CDEFG 6.260CDEF 10.98ABCDEFG 47.70ABCDE 2.660ABCDEF 11.61E 4.090BCD 237.4EFGH

13 4.200BCDE 2.800DEF 74.30CDEFG 6.950BCDEF 10.65BCDEFG 39.10CDEF 2.230BCDEF 16.13BCDE 7.540A 257.3CDEFGH

14 3.400DE 2.700DEF 72.25CDEFG 4.777F 9.350FG 37.00DEF 1.980DEF 11.45E 3.040BCD 162.1GH

15 3.200DE 3.037DEF 69.40FGH 5.500DEF 9.400FG 40.90CDEF 1.840EF 10.37E 2.960CD 272.5CDEFGH

16 4.100BCDE 3.000DEF 62.20GH 9.450A 12.10AB 56.40ABCD 2.590ABCDEF 15.49CDE 4.050BCD 264.9CDEFGH

17 2.400E 2.000EF 83.10BCDE 8.900AB 11.80ABCD 37.90DEF 2.060F 13.14DE 3.400BCD 132.3H

18 7.450ABC 6.577A 82.10BCDEF 7.240ABCDEF 10.55BCDEFG 23.85F 1.520F 29.20ABC 2.640CD 196.9FGH

19 3.100DE 3.000DEF 59.00H 6.950BCDEF 9.850DEFG 55.20ABCD 2.630ABCDEF 13.02DE 3.660BCD 344.5BCDEFGH

20 6.400ABCD 4.800ABCD 79.00BCDEF 7.520ABCD 12.78A 67.67A 3.270AB 20.18BCDE 4.657BC 259.1CDEFGH

21 4.400BCDE 3.900BCDEF 75.75CDEF 6.750BCDEF 9.650EFG 39.28CDEF 1.987DEF 18.97BCDE 2.960CD 325.0BCDEFGH

22 3.077DE 2.577DEF 89.90AB 6.220CDEF 11.53ABCDE 40.88CDEF 2.077BCDEF 19.67BCDE 4.070BCD 332.7BCDEFGH

23 8.200A 6.300AB 84.70ABCD 4.900EF 9.600EFG 48.28ABCDE 1.830EF 24.78BCDE 2.830CD 308.3BCDEFGH

24 3.500DE 3.100DEF 84.70ABCD 6.100DEF 10.95ABCDEFG 53.68ABCD 2.520ABCDEF 15.26CDE 4.000BCD 297.5CDEFGH

25 4.200BCDE 3.900BCDEF 89.20AB 7.000BCDEF 10.40BCDEFG 46.88ABCDE 2.220BCDEF 17.21BCDE 2.980BCD 538.8ABC

26 7.477ABC 6.100ABC 91.00AB 6.450BCDEF 9.380FG 49.58ABCDE 2.590ABCDEF 40.52A 3.800BCD 417.0ABCDEFGH

27 5.500ABCDE 4.500ABCDE 85.30ABC 8.660ABC 10.75BCDEFG 53.06ABCD 3.060ABCD 26.37BCD 4.300BCD 466.1ABCDEF

28 7.567AB 5.867ABC 90.10AB 7.070ABCDEF 9.800DEFG 43.40CDEF 2.140BCDEF 29.91AB 3.060BCD 639.8A

29 5.100ABCDE 3.800BCDEF 81.83BCDEF 5.890DEF 9.040FG 45.30BCDEF 2.120BCDEF 20.72BCDE 3.490BCD 437.7ABCDEFG

30 4.000BCDE 3.300DEF 79.70BCDEF 2.630G 9.400FG 34.70DEF 1.767EF 14.64DE 2.610CD 261.3CDEFGH

Table 5: Correlation coefficient between traits
Fertile Plant Awn Main spike Grains per Grain weight Total plant Main spike Yield
tillers height length main spike per main spike weight weight

Fertile tillers 1 0.32 0.06 -0.26 -0.103 -0.28 0.84** -0.36 0.25
Plant height 1 -0.04 0.079 -0.306 -0.13 0.48 -0.13 0.39
Awn 1 0.43** 0.11 0.17 0.21 0.13 0.02
Main spike length 1 0.32* 0.47** -0.16 0.44* 0.004
grains per main spike 1 0.85 -0.04 0.44* 0.23
Grain weight per main spike 1 -0.09 0.63** 0.22
Total plant weight 1 -0.13 0.32*
Main spike weight 1 -0.01
Yield 1

Table 6:  Partitioning of correlation coefficient analysis direct and indirect effects of traits on the yield.
Trait name Indirect effect through

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Direct effect Fertile tillers  Plant height  Awn Main spike Grains per Grain weight Total plant Main spiket

length main spike per main spike weight weight
Fertile tillers 1.002 * 0.187 0.008 0.061 -0.081 0.03 -0.02 -0.03
Plant height 0.58 0.32 * -0.006 -0.019 -0.19 0.014 -0.012 -0.012
RISHAK 0.13 0.06 -0.024 * -0.102 0.068 -0.019 -0.005 0.011
Main spike length -0.23 -0.261 0.046 0.058 * 0.199 -0.051 0.003 0.039
grains per main spike 0.62 -0.131 -0.179 0.014 -0.076 * -0.0925 0 0.039
Grain weight per main spike-0.109 -0.281 -0.077 0.22 -0.11 0.528 * 0.002 0.056
Total plant weight -0.024 0.84 0.028 0.528 0.037 -0.025 0.009 * -0.012
Main spike weight 0.09 -0.361 -0.077 0.017 -0.1 0.273 -0.069 0.003 *
Effects remain: 0.052

Conclusion:

Increasing world population and needed more
than ever to food, especially wheat, the main strength
that provides the world requires increased
performance per unit area (FAO), and because the
potential is limited so common wheat using crosses
between species convention to enhance their
performance and use of agronomic characteristics and
sources of resistance to environmental stress has been

recommended (Khayatnezhad et al. [16] and [20]). In
this study, synthetic genotypes of wheat and maize
crosses as 5 and 28, with higher yield potential than
conventional varieties of wheat have been revised
due to the higher amount of grain in hyacinth,
hyacinth length; most fertile tillers, broom and finally
they have quality fertilizer. For selection for high-
performance synthetic wheat genotypes of wheat and
maize crosses path analysis was conducted. The
results showed that trait fertile tillers more direct
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impact on performance has had. So you can choose
from adjective used. Because synthetic wheat derived
from wheat and maize cross toe and generally low
tendency to have a single hyacinth and densities the
most attribute case is so full. So to create synthetic
lines with desirable characteristics and fertile tillers
above is recommended.

References

1. Gill, B.S., R. Appels, A.M. Botha-Oberholster,
C.R. Buell, J.L. Bennetzen, B. Chalhoub, F
.Chumley, J. Dvorˇa´k, M. Iwanaga, B. Keller,
W. Li, R .McCombie, Y. Ogihara, F. Quetier
and T. Sasaki, 2004. A workshop report on
wheat genome sequencing: international genome
research on wheat consortium. Genetics, 168:
1087-1096.

2. Bo¨rner, A., S. Chebotar and V. Korzun, 2000.
Molecular characterization of the genetic
integrity of wheat (Triticum aestivum L.)
germplasm after long-term maintenance.
Theor.Appl. Genet., 100: 494-497.

3. Colmer, T.D., T.J. Flowers and R. Munns, 2006.
Use of wild relatives to improve salt tolerance in
wheat. J. Exp. Bot., 57: 1059-1078.

4. Mujeeb-Kazi, A., G. Fuentes-Davilla, A. Gul and
J.I. Mirza, 2006. Karnal bunt resistance in
synthetic hexaploid wheats (SH) derived from
durum wheat · Aegilops tauschii combinations
and in some SH· bread wheat derivatives. Cereal
Res. Comm., 34: 1199-1205.

5. Reynolds, M., F. Dreccer and R. Trethowan,
2007. Drought-adaptive traits derived from wheat
wild relatives and landraces. J. Exp. Bot., 58:
177–186.

6. Tadesse, W., M. Schmolke, S.L.K. Hsam, V.
Mohler, G. Wenzel and F.J. Zeller, 2007.
Molecular mapping of resistance genes to tan
spot Pyrenophora tritici-repentis race 1 in
synthetic wheat lines. Theor. Appl. Genet., 114:
855-862.

7. Nelson, J.C., C. Andreescu, F. Breseghello, P.L.
Finney, D.G. Gualberto, C.J. Bergman, R.J.
Pen˜a, M.R. Perretant, P. Leroy, C.O. Qualset
and M.E. Sorrells, 2006. Quantitative trait locus
analysis of wheat quality traits. Euphytica, 149:
145-159.

8. Singh, G., M.H. Khan and S.K. Bhan, 2008.
Genetic divergence in wheat (Triticum aestivum
L.). New Botanist, 35: 65-69.

9. Albayrak, S., M. Güler and M.Ö. Töngel, 2005.
Yaygın fi_ (Vicia sativa L.) hatlarının tohum
verimi ve verim ö_eleri arasındaki ili_kiler.
OMU. Ziraat Fakültesi Dergisi., 20: 56-63.

10. Albayrak, S., C.S. Sevimay and  M.Ö. Töngel,
2003. Determination of characters regarding to
seed yield using correlation and path analysis in
inoculated and non-inoculated common vetch.
Turk. J. Field Crops, 8: 76-84.

11. Türk, M. and N .Çelik, 2006. Correlation and
path coefficient analyses of seed yield
components in the Sainfoin (Onobrychis sativa
L.). J. Biol. Sci., 6: 758-762.

12. Yağdı, K., 2001. The correlation and path
coefficient analysis for yield and some yield
components of common wheat (Triticum
aestivum l.) in bursa ecological conditions.
Journal of Uludağ University, Agricultural
Faculty, 15: 11-18. (In Turkish, with English
Abstract)

13. Naazar, A., F. Javidfar, J.Y. Elmira and M.Y.
Mirza, 2003. Relationship among yield
components and selection criteria for yield
improvement in winter rapeseed (Brassica napus
L.). Pakistan J. Bot., 35: 167-174.

14. Ahmed, H.M., B.M. Khan, S. Khan, N. Kissana
and S. Laghari, 2003. Path coefficient analysis in
bread wheat. Asian J. of Plant Sci., 2: 491-494.

15. Zaeifyzadeh, M.and R. Goliov, 2009. The Effect
of the Interaction between Genotypes and
Drought Stress on the Superoxide Dismutase and
Chlorophyll Content in Durum Wheat Landraces.
Turk. J. Boil., 33:1-7.

16. Khayatnezhad, M., M. Zaefizadeh, R .Gholamin
and S. Jamaati-e-Somarin, 2010. Study of genetic
diversity and path analysis for yield in durum
wheat genotypes under water and dry conditions. 
World app. sci. journal, 9: 655-665.

17. Rostaei, M. and H. Khanzadeh, 2004. Adaptation
and yield stability of bread wheat in dry tropical
areas of national uniform testing. Final report,
Research Institute for Dry land Agriculture

18. Richard, M., N. Trethowan, J. Crossa, M.V.
Ginkel  and  S. Rajaram, 2001. Relationships
among Bread Wheat International Yield Testing
Locations in Dry Areas. Crop Science, 41: 1461-
1469.

19. Mottan, J. C. and N. Samy, 1973. Correlation of
yield components and other metric traits with
yield in tall and dwarf indica rice. Madras Agric.
J., 60: 1162-1168.

20. Abbaspoor A, H.R. Zabihi, S. Movafegh and
M.H. Akbari, 2009. The efficiency of Plant
Growth Promoting Rhizobacteria (PGPR) on
yield and yield components of two varieties of
wheat in salinity condition. American-Eurasian
Journal of Sustainable Agriculture, 3(4): 824-
828.


