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Abstract: In  order  to  correlation  and  board  sense inheritance was performed experimentally under
randomized completely blocked design (RCBD) with two replication in the institute of agriculture and natural
resources. Results exhibited that height of flag leaf had positive and significant correlation to height of
peduncle,  height  of  stem,  height of spike, day to flowering and day to seed beginning. Height of peduncle
also had positive and significant correlation to  height  of  stem, height of spike, day to flowering and day to
seed beginning under normal conditions. Height of  flag  leaf  to  height of  out  stem from flag leaf, width of
flag leaf to width of spike, height of peduncle to height of spike and day to seed beginning had positive and
significant correlation under drought stress conditions. Traits such as: width of flag leaf, length of flag leaf,
length of stem, day  to  flowering,  number  seed per spike and weight of thousand seed had the most
heritability and height of peduncle, height of out stem from flag leaf and number of tillering had the lowest
heritability under normal conditions. Traits such as: height of spike, day to stem elongation, day to flowering,
day to seed beginning, day to maturity, number seed per spike and weight of thousand seed had the most
heritability and traits such as: length of flag leaf, height of peduncle, height of plant, height of out stem from
flag  leaf  had  the lowest  inheritance under stress conditions. Traits such as day to flowering, number seed
per spike and weight of thousand seed had the highest board sense inheritance under normal and stress
conditions. Therefore these traits that had high inheritance and were stable under both normal and stress
conditions should be given more attention for selecting genotypes in breeding program.
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INTRODUCTION between Triticum durum and Thinopyrum bessarabicum,

Wheat (Triticum aestivum L.) as the most important mM NaCl [3]. Shahsevand Hassani et al. [4] studied
crop as well as it has  specific situation in Iranian food agronomy and morphological traits in tritipyrum lines to
and diets. It is reasonable to assume that wheat is compare wheat and triticale. They resulted that tritipyrum
predominantly considered as the most important aspects. reaches morphological maturity far later than wheat and
Wheat is cultivating about in 228 million hectare around triticale. The late maturity of tritipyrum, which can be
the world [1]. In the last four decades, the incorporation handicap, is compensated by a better adaptation to the
of alien genetic material from Thinopyrum into common high  temperature  in  spring  and  summer in Iran.
wheat (Triticum aestivum L. em Thell., AABBDD Golestani et al. [5] investigated inheritance of controlling
genomes) through  wide  crosses has increased the genes for some important  quantitative traits in crossing
genetic diversity in wheat for improvement of disease of Omid bread wheat and la/b tritipyrum primary lines and
resistance, drought and salinity tolerance and other traits observed only additive effects and dominant effects in the
[2]. Primary hexaploid tritipyrum lines, amphiploids model  for  flag  leaf  length,  ear  number and  own length

have been produced which can set seed in at least 250
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traits. Therefore, dominant-additive simple model is The objective of this study was estimation of board
sufficient for describing the effects. They also resulted sense heritability in tritipyrum lines under normal and
the amount of dominant  variance is more than the drought stress conditions and identification traits that
additive variance for all reviewed traits so breeding had high inheritance to use in breeding program.
methods base on hybridization should be used for the
investigated traits. Allahdou [6] studied drought MATERIALS AND METHODS
resistance of tritipyrum lines using stress indices and
resulted that  St/b  line  which had the highest MP, STI Materials: Plant material used in this study was 11
and GMP, had high yield under stress and non-stress tritipyrum lines and one wheat cultivar which named
conditions. Shahryari et al. [7] investigated drought Hamoun and was Sistan local and relatively tolerant to
resistance and Mitotic instability of tritipyrum compared drought (Table 1). Hamoun cultivar was used as control.
with triticale and bread  wheat.  Evaluation  of  leaf Experiment was conducted based on randomized
osmotic and water potentials and drought susceptibility completed block design (RCBD) with 2 replications
index showed that drought resistance of tritipyrum  and F (because seed deficit could not be have more than 21

genotypes was significantly higher than that of bread replication)  under  both  normal and stress conditions.
wheat and triticale. Cytological investigations showed The experiment was  carried  out in 2009-2010  at  Institute
that tritipyrum-derived genotypes aneuploidy was of Natural Resource and Agriculture Researches located
significantly higher than Triticale and bread wheat. in Zabol city. Irrigated plots were watered at tillering,

The breeders are faced with an array of environments joining, flowering and grain filing stage but non-irrigated
in which their breeding program is to achieve results. were watered at tillering and joining. Irrigation was
Thus, heritability estimate should be determined for stopped at flowering in non-irrigated plots.
optimum breeding program [8]. Estimation of the number
of controlling gene of traits, identification of the Parameters Evaluated: During the  growing season,
inheritance method and the amount of heritability for seven plants were randomly chosen from each plot to
every one of the traits can be useful in selecting suitable measure height of flag leaf (X ), width of flag leaf (X ),
breeding methods [5]. Pistorale et al. [9], studied Genetic height of  peduncle  (X ),  height  of  plant (X ), height of
diversity and broad sense heritability in tall wheatgrass
(Thinopyrum ponticum). They showed that seed weight
had a high heritability and was positively correlated with
seed production (r=0.285). The wide variability observed
between populations for almost all the studied characters
will allow them to be integrated into a single germoplasm
or into a genetic pool that could be used in programs
aimed at the genetic improvement of tall wheatgrass.

1 2

3 4

Table 1: Plant materilas used in this study.
No. Line No. Line
1 CistanHamoun wheat 7 Ma/b
2 (St/b)×(Cr/b)F 8 (Ka/b) ×(Cr/b)F3 4

3 (Ka/b) ×(Cr/b)F 9 La (4B/4D)/b2

4 (Ka/b) ×(Cr/b)F 10 Ka/b3

5 (St/b)×(Cr/b)F 11 La/b4

6 Cr/b 12 St/b

Table 2: Correlation coefficient of traits in tritipyrum lines under stress condition.

Traits X X X X X X X X X X X X X X1 2 3 4 5 6 7 8 9 10 11 12 13 14

X 11

X 0.105 12

X 0.517 -0.66 13

X -0.68 0.045 -0.585 14
*

X 0.71 -0.179 0.495 -0.653 15
*

X 0.119 -0.776 0.844 -0.31 0.302 16
* **

X 0.174 0.803 -0.726 0.094 -0.04 -0.91 17
** **

X 0.477 -0.099 0.519 -0.73 0.25 0.192 -0.201 18
*

X 0.0974 -0.435 0.664 -0.459 0.107 0.548 -0.654 0.785 19
*

X -0.381 -0.574 0.31 0.483 -0.11 0.523 -0.729 -0.271 0.152 110

X -0.124 -0.81 0.718 -0.025 0.06 0.82 -0.95 0.231 0.639 0.806 111
** * ** ** **

X -0.575 -0.31 0.169 0.216 -0.22 0.512 -0.723 -0.121 0.314 0.732 0.667 112
* * *

X 0.0407 -0.066 0.218 -0.63 0.039 0.043 -0.142 0.827 0.693 -0.359 0.111 0.041 113
** *

X 0.358 -0.045 0.454 -0.216 0.0213 0.357 -0.183 -0.148 0.099 0.075 0.105 -0.05 -0.379 114
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Table 3: Correlation coefficient of traits in tritipyrum lines under normal condition.
Traits X X X X X X X X X X X X X X1 2 3 4 5 6 7 8 9 10 11 12 13 14

X 11

X -0.525 12

X 0.816** -0.70* 13

X 0.729* 0.408 0.85** 14

X -0.523 0.057 -0.14 0.08 15

X 0.785* -0.608 0.803** 0.588 -0.29 16

X 0.769* 0.445 -0.80** -0.582 0.4 -0.89** 17

X 0.419 -0.506 0.216 -0.215 -0.627 0.526 -0.429 18

X 0.158 -0.80** 0.286 -0.14 -0.071 0.402 -0.233 0.758* 19

X 0.849** -0.397 0.783* 0.834** -0.417 0.536 -0.591 0.063 -0.094 110

X 0.923** -0.482 0.872** 0.905** -0.314 0.762* -0.74* 0.122 -0.015 0.926** 111

X 0.394 -0.156 0.431 0.44 -0.281 0.46 -0.314 -0.032 -0.185 0.487 0.545 112

X -0.257 0.233 -0.525 -0.784* -0.474 -0.467 0.333 0.436 0.179 -0.387 -0.568 -0.43 113

X -0.464 0.079 -0.07 -0.19 0.515 -0.143 0.055 -0.07 0.229 -0.406 -0.425 -0.44 0.02 114

Table 4: Variation parameters and board sense inheritance related to investigated traits in tritipyrum lines under normal condition.
Trait/ paramters GA(10) GA(5) hb MST MSE

X 6669 7847 78.108 48.65 38 86.65 10.651

X 2104.377 2476.09 99.84 12 11.99 24 0.01852

X3 82.485 97.05 12.43 3.78 0.47 4.24 3.31
X 19620.9 23076.7 70.11 159.46 111.8 271.26 47.664

X 18.42 21.68 1.04 10.09 0.105 10.2 9.995

X 567.74 668.027 47.74 6.77 2.235 10.01 3.546

X 1.2 1.41 48.4 0.0141 0.006 0.021 0.0077

X 480.87 565.81 16.47 16.63 2.74 19.37 13.898

X 110.47 130.301 63.16 0.99 0.631 1.63 0.3689

X 6993.67 3229.025 76.59 52.03 39.85 91.88 12.1810

X 2594.153 3052.38 64.35 22.96 14.78 37.75 8.1811

X 2113.89 2478.29 49.39 24.38 12.04 36.43 12.3412

X 1131.09 1330.89 79.03 8.15 6.44 14.6 1.7113

X 10633.27 12512.04 98.92 61.24 60.59 121.84 0.65814

Table 5: Variation parameters and board sense inheritance related to investigated traits in tritipyrum lines under stress condition.
Trait/ paramters GA(10) GA(5) hb MST MSE

X 61.42 72.27 1.92 18.15 0.35 18.5 17.81

X 1.97 2.32 71.42 0.015 0.011 0.027 0.0042

X 965.25 1135.75 30.98 17.75 5.5 23.25 12.253

X 1168.91 1375.39 1.5 442.12 6.66 448.8 435.484

X 365.04 429.52 0.436 476.92 2.08 479 474.845

X 1036.32 1219.38 89.13 6.62 5.9 12.53 0.726

X 3.47 4.08 93.83 0.021 0.019 0.04 0.00137

X 569.49 670.09 11.55 28.08 3.24 31.33 24.848

X 459.81 541.03 77.74 3.37 2.62 5.99 0.759

X 5062.29 5956.49 88.33 32.65 28.84 61.5 3.8110

X 4106.7 4832.1 86.41 27.08 23.4 50.48 3.6811

X 2095.47 2465.61 92.27 12.94 11.94 24.88 112

X 1531.32 1801.81 96.79 9.01 8.72 17.74 0.28913

X 8195.58 9643.24 95.55 48.87 46.69 95.57 2.1714

stem out of  the flag leaf (X ), height of spike (X ), width Statistical Analysis: Genetic parameters were calculated5 6

of  spike  (X ),  number  of   tillers   per  plant  (X ), days to for analysis of variance (ANOVA) based on randomized7 8

stem  elongation (X ), days to flowering (X ), days to completely     block      design     (RCBD).     Coefficient   of9 10

seed beginning (X ), days to maturity (X ), number of correlation and analysis of  variance  were calculated11 12

seed per spike (X ), weight of thousand seed (X ). using  SAS   software   version   9.1   [10].     The  genetic,13 14
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environmental and genotypic variances were determined, Number  of  tillering  was  the  most  to  control
through an analysis of variance according to the cultivar and  in  Ka/b  was  high.  These  results shown
equations indicated below. two traits late maturity and  high  tillering from

Shahsevand Hassani et al. [11] and King et al. [12]

The variability coefficients phenotypic, genotypic variation a lot and some lines (Ka/b) did not produce
and  environmental,   board  sense  heritability  and seeds. Ma/b line was similar than control cultivar
genetic  efficiently   w ith  content  of  selection  5 and (Hamoun wheat) the day to maturity. Siahsar et al. [13]
10%  were  obtained  through  equations   indicated below investigated intra and inter variation in tritipyrum lines
[9]. using molecular markers and results of molecular variance

and due to intra variation pointed chromosome instability

In these equations CV , CV  and CV  are correlation to height of peduncle, height of plant, heighte P G

environmental variability coefficient, phenotypic of spike, day to flowering and day to seed beginning and
variability  coefficient   and   genetic   variability also height of peduncle had positive and significant
coefficient   respectively.    H     and    G     are   board correlation to height of plant, height of spike, day to2 A

sense heritability and genetic efficiency respectively. flowering and day to seed beginning under normal

RESULTS AND DISCUSSION flag leaf, width of flag leaf to width of spike, height of

Analysis of  variance  under normal condition had positive and significant correlation under stress
showed significant different at 1% level  in traits such as conditions. Traits such as: width of  flag leaf, height of
leaf width, day to flowering, seed number per spike and flag leaf, height of plant, day to flowering, number seed
weight of seed thousand and significant different at 5% per spike and weight of thousand seed had the highest
level in traits such as stem length, day to stem elongation heritability respectively and height of peduncle, height of
and day to seed beginning. Analysis of variance under out stem from flag leaf and number of tillering had the
stress condition also showed significant different at 1% lowest heritability under normal condition. Traits such as:
level in traits such as leaf width, spike length, spike width, height of spike, day to stem elongation, day to flowering,
day to stem elongation, day to flowering, day to seed day to seed beginning, day to maturity, number seed per
beginning, day to maturity, number of seed per spike and spike and weight of thousand seed had the highest
weight of seed thousand. Test of mean comparison heritability and traits such as: height of  flag leaf, height
exhibited significant difference for tritipyrum lines to of peduncle, height of plant, height of out stem from flag
control cultivar (Hamoun wheat). Tritipyrum lines had the leaf had the lowest inheritance under stress condition.
most different to control cultivar (Hamoun wheat) the day Nevzat et al. [8] estimated the highest heritability in
to maturity. protein   content     and    test    weight    and    the  lowest

Thinopyrum bessarabicum came into tritipyrum.

indefinitely traits such as late maturity and high tillering
reported in tritipyrum. Between single plant per line were

analysis shown inter variation is more than intra variation

and meiotic unbalanced. Cytological investigation by
Shahryari et al. [7] also showed that Tritipyrum-derived
genotypes aneuploidy was significantly higher than
Triticale and bread wheat. Mitotic instability in light
grains (1000-grains weight < 30 gr) was significantly
higher than heavy grains (1000-grains weight > 30 gr) in
parental and F  genotypes. They also resulted that2

aneuploidy had a significant negative correlation with
fertility, grain yield and 1000-grains weight in tritipyrum
genotypes.

Height of flag leaf had positive and significant

condition. height of flag leaf to height of out stem from

peduncle to height of spike and day to seed beginning
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heritability for the grain yield and plant height that 4. Shahsevand Hassani, H., SM. Reader and T. Miler,
corresponded to this study. Traits such as day to 2005. Agronomical and adaptation characters of
flowering, number seed per spike and weight of seed tritipyrum lines in comparison with Triticale and
thousand had the highest board sense inheritance under Iranian Wheat. Asian Journal of  Plant Sciences, 40:
normal and stress conditions. Adaption genes are very 1-6.
important to obtain the stable grain yield across the 5. Golestani,    M.,         H.     Shahsevand     Hassani,
environments [8]. Therefore those traits that had high A. Baghizadeh, M. Galavi and A. Kazemipour, 2012.
inheritance and were stable under both normal and stress Estimating the number and inheritance of controlling
conditions should be given more attention for selecting genes for some important quantitative traits in
genotypes in breeding program. crossing of Omid bread wheat and la/b tritipyrum

CONCLUSIONS Research, 7(21): 3182-3186.

Tritipyrum lines had the most different to control drought in tritipyrum lines using drought tolerance
cultivar (Hamoun wheat) the day to maturity. Number of indices. International Research Journal of Applied
tillering was the most to control cultivar and in Ka/b was and Basic Sciences, 3(3): 461-465.
high. These results shown two traits late maturity and 7. Shahryari, Z., M.T. Assad and H. Shahsavand
high  tillering  from  Thinopyrum  bessarabicum  came Hassani, 2012. Drought resistance and Mitotic
into tritipyrum.  Between  single plant per  line were iInstability of tritipyrum compared with triticale and
variation a lot  and  some  lines  (Ka/b)  did  not produce bread wheat. Not Bot Horti Agrobo, 40(1): 170-176.
seed.  Ma/b  line was similar than control cultivar 8. Nevzat, A., M. Zeki and O. Hasan, 2010. Estimation of
(Hamoun wheat) the day  to  maturity.  Traits  such as broad-sense heritability for grain yield and some
day to flowering, number seed per spike and weight of agronomic and quality  traits  of  bread wheat
thousand seed had the highest board sense inheritance (Triticum aestivum L.). Journal of Food, Agriculture
under normal and stress conditions. Therefore  the traits and Environment, 8(2): 419-421.
that had high inheritance and were stable under both 9. Pistorale, S.M., L.A. Abbott and A. Adriana, 2008.
normal and stress conditions, should be given more Genetic diversity and broad sense heritability in tall
attention for selecting genotypes in breeding program. wheatgrass (Thinopyrum ponticum). Ciencia e
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