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Table 4- Analysis of variance (MS) for nutrient element of N in shoots influnecd by
cultivar and fertilizer sources of two dryland wheat cultivars

Ol s Fan o) L;ol)"! a0 TN Sy aslw alw
S.0.V. DF Tillering Leaf Stem Spike
o 1 3.8™ 408"  0.019™ 3.1™
Location (L)
e J2ls Sk 4 37" 111" 132" 7.9
Block in location ' ' ' '
5 1 308" 2647 123" 83"
Cultivar (C)
e ke 7 801" 206" 402"  3502"
Fertilizer sources (FS)
5255 ale X 7 1.03" 127 079" 078"
CxFS
e o 1 0.33" 15 079" 22"
LxC
5355 gulon x ol 7 012" 0021 030" 0.59"
L x FS
5355 gloe x o) X ol 7 0.067" 029"  0051®  035®
LxCxFS ' ' '
> 60 0.44 0.27 0.12 0.20
Error
el ; 10.3 71 47 7
CV (%)

Aoy S5 g i Jleil ol j0 lo g BB 5 lo gixe BB 5425 pas o 4y s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Figure 1- Interaction effect of cultivar x fertilizer sources on N at tillering stage leaf in two
dryland wheat cultivars (Means in each column fallowed by similar letters are not significantly
different)
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Figure 2- Interaction effect of cultivar x fertilizer sources on N in leaf in two dryland wheat
cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 3- Interaction effect of cultivar x fertilizer sources on N in stem in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 4- Interaction effect of cultivar x fertilizer sources on N in spike in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)
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Table 5- Mean comparisonos of intraction effect of location x cultivar sources on nutrient

element of N at shoots in two dryland wheat cultivars

Sy a8l o T
Leaf Stem Spike Tillering
ol %) PSP eS ke
Location Cultivar (mg/qg)

el S 6.09 (x0.29)d 7.2 (x0.34)c 5.5 (x0.31)c 5.6 (x0.21)d
b Keras Sabalan

Ilam -
Saji

7.3(20.34)c  7.2(x0.38)b 5.8 (20.35)b 6.7 (20.2)b

el 7.6 (x0.29)b  7.03 (x0.4)b 5.5(x0.39)c 5.8 (£0.24)c
il o Keras Sabalan

Sarableh -
Saji

8.4 (x0.45)a 7.9 (x0.45)a 6.4 (x0.4)a 6.4 (+0.21)a
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Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Table 6- Mean comparisonos of intraction effect of location x fertilizer sources on nutrient
element of N at shoots in two dryland wheat cultivars

asle alo
Stem Spike
ol N PSSk
Location Fertilizer sources
Control 5.3 (x0.28)I 3.01 (+0.058)n
50 kg/ha P 6.3 (£0.42)k 4.6 (+0.084)I
PSB 6.6 (£0.23)h 4.7 (x0.069)k
ek GM 6.5 (£0.27)i 4.7 (£0.09)k
llam PSB + GM 6.7 (x0.3)g 4.8 (+0.043)j
PSB + GM + 25 kg/ha P 9.7 (0.32)b 7.7 (20.15)c
PSB + 25 kg/ha P 9.2 (£0.097)e 7.6 (£0.11)d
GM + 25 kg/ha P 9.6 (£0.4)c 7.5 (x0.27)e
Control 4.5 (£0.39)h 3.3 (x0.26)m
50 kg/ha P 6.4 (£0.6)j 5.2 (£0.4)i
PSB 6.4 (£0.38)j 5.3 (£0.5)i
byl GM 6.6 (£0.48)h 5.3 (0.52)h
Sarableh PSB + GM 6.8 (x0.52)f 5.8 (x0.48)g
PSB + GM + 25 kg/ha P 9.8 (+0.56)a 8.1 (x0.39)a
PSB + 25 kg/ha P 9.3 (x0.23)d 7.3 (20.70)f
GM + 25 kg/ha P 9.7 (x0.57)a 7.9 (£0.52)b
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Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Table 7- Analysis of variance (MS) for nutrient element of P in shoots influnecd by cultivar
and fertilizer sources of two dryland wheat cultivars

Ol yss aie L;b\,lj 4z &) Ay Sy a3l alow
S.0.V. DF Tillering Leaf Stem Spike
o 1 0.26" 0.22" 0.46" 0.030™
Location (L)
obse Jols Sk 4 029"  0049° 006 0.011™
Block in location
= 1 0.27" 0.16™ 0.23" 0.09”
Cultivar (C)
o 7 005" 007" 0.13™ 0.15™
Fertilizer sources (FS)
Lo x 9 woxe ok ok
835 oo x o, 7 0.004"™  0.0064 0.0081 0.012
CxFS
wy X ol 1 0.023" 0.001™ 0.001™  0.0000093"
LxC
5255 alee x plSe 7 0.0023™  00006™  0.042"  0.00038™
L x FS
355 gl x 8, x Ol 7 00017  0.0009® 00011  0.00027™
LxCxFS
Ua?’ ns ns ns ns
60 0.0030™  0.00072 0.0016 0.00090
Error
el ] 9.1 45 7.8 55
CV (%)

Doy Sy g Jleiml molas 1ol pae BB g lo ciee BNl 5429 pae oS5 4y s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent

probability, respectively.
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Figure 5- Interaction effect of cultivar x fertilizer sources on P in leaf in two dryland wheat
cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 6- Interaction effect of cultivar x fertilizer sources on P in stem in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 7- Interaction effect of cultivar x fertilizer sources on P in spike in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)
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Table 8- Mean comparisonos of simple effect of cultivar and fertilizer sources on P at
tillering stage in two dryland wheat cultivars

b Loss S
Treatments Tillering (%)
)
Cultivar
Keras Sabalan 0.54 (+0.019)b
Saji 0.65 (£0.017)a
955zl
Fertilizer sources
Control 0.47 (x0.0.037)c
50 kg/ha P 0.59 (£0.0.042)b
PSB 0.58 (£0.0.041)b
GM 0.57 (£0.0.045)b
PSB + GM 0.59 (£0.0.047)b
PSB + GM + 25 kg/ha P 0.67 (£0.0.047)a
PSB + 25 kg/ha P 0.65 (+0.0.038)a
GM + 25 kg/ha P 0.67 (£0.0.045)a
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Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Table 9- Mean comparisonos of intraction effect of location x cultivar sources on nutrient

element of P at tillering stage in two dryland wheat cultivars

ol ~2) AR
Location Cultivar Tillering (%)
Dt 0.53 (+0.026)c
N Keras Sabalan
Ifam 7l 0.61 (+0.0.32)b
Saji
: |
Ol S 0.59 (+0.026)b
byl o Keras Sabalan
Sarableh s

. 0.76 (£0.027)a
Saji
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Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).

JOLE 50 il (Galimgty Sla59) Canglie (2ol (3,85 Camnds (BN (S (Sg 008 olao
9o 25550 HBLS yd A8 S5ty o St Gl i o Sgn (BLS sloyg0 90
S5SL 5l eolaul a5 wis S 5,155 (Hameedaa et al., 2007) ), Ken 4 lowls .(Elwan, 2001)
Almas and Saghir, ) el 5 Ll .ol ool iol38l oo ,0 $Y 1, olS jaud o5 ¢ wligogogw
Glabasde B ol38l paS 38 jad e olisegdgw 6 5SL jeas 4o aS wols slas (2005
Sir Gal3l s s slol Gyl 5l ay; i e Gal5H oy 1 j95e slag 6,8 oy
d GA o, Ar 3505 AT 0 03 et g co HLS ddy ) alwgas oldé jolic g Ol
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Table 10- Analysis of variance (MS) for nutrient element of K in shoots influnecd by
cultivar and fertilizer sources of two dryland wheat cultivars

Ol s Fan o) Lgalﬂ a0 Ay Sy a8l alw
S.0.V. DF Tillering Leaf Stem Spike
e .
< 1 2.009™ 1.81™ 0.85™ 1.51
Location (L)
e Sl
offe J2 S5l 4 0.48 0.24 0.13 0.12
Block in location
~ 1 2.24” 2.08” 0.84" 1.98™
Cultivar (C)
(9 x x x wx
e 7 9.6 0.9.2 12 155
Fertilizer sources (FS)
Lo x o3 . o o
S5 & % 7 0.23 0.16 0.087 0.17
CxFS
3, x -\ 5s
X0 1 0.0048 0.035 0.0028 0.0048
LxC
Lo x5
g5 el o 7 0.016 0055 0015  0.0079
L xFS
Lo x 48, x (%o
s & X0 7 0.036 0.020 0.019 0.0057
LxCxFS
s
60 0.046 0.026 0.012 0.017
Error
Dol oy - 9.1 6.9 11.4 115
CV (%)

Doy Sy g Jleiml molas 1ol s BT g lo siee M| 54z g pae o5 4y s g NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively
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Figure 8- Interaction effect of cultivar x fertilizer sources on K at tillering stage leaf in two
dryland wheat cultivars (Means in each column fallowed by similar letters are not significantly
different)
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Figure 9- Interaction effect of cultivar x fertilizer sources on K in leaf in two dryland wheat
cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 10- Interaction effect of cultivar x fertilizer sources on K in stem in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 11- Interaction effect of cultivar x fertilizer sources on K in spike in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)
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Figure 12-Interaction effect of cultivar x fertilizer sources on grain yield in two dryland
wheat cultivars (Means in each column fallowed by similar letters are not significantly different)

&lw
Abo-Ghalia H.H., Khalafallah A.A. 2008. Responses of wheat plants associated
with arbuscular mycorrhizal fungi to short-term water stress followed by
recovery at three growth stages. Journal of Applied Science Research, 4 (5):
570-580.
Almas Z., Saghir K. 2005. Interactive effect of rhizotrophic microorganisms on
growth, yield and nutrient uptake of wheat. Canadian Journal of Microbiology,
28:2079-2092.

Amiri Farsani F., Chorom M., Enayatizamir N. 2013. Effect of biofertilizerand
chemical fertilizer on wheat yield under two soil types in expermental
greenhouse. Soil and Water, 27 (2): 441-451. (In Persian).

Ardakani M.R., Rezvani M., Zaefarian F., Rejali F. 2013. 32P usage for assessment
of the effective mycorrhizal fungus strain for symbiosis with barley (Hordeum
vulgare L.) and alfalfa (Medicago sativa L.). Journal of Soil Management and
Sustainable Production, 3 (1): 231-241. (In Persian).

Yo


https://arpe.gonbad.ac.ir/article-1-278-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-08-24 |

e 2138 polis 2ood Bl 2 132950 5B 9 Slhud 0alS U (glas S 556

Ashraf M., Museen-Ud-Din M., Warraich N.H. 2004. Production efficiency of
mung bean (Vigna radiate L.) as affected by seed inoculation and NPK
application. International Journal of Agriculture and Biology 5 (2): 179-180.

Asrar AW.A., Elhindi K.M. 2011. Alleviation of drought stress of marigold
(Tagetes erecta) plants by using arbuscular mycorrhizal fungi. Saudi Journal of
Biological Sciences, 18: 93-98.

Baghban-Tabiat S., Rasouli-Sadaghiani M. 2012. Investigation of Zn utilization
and acquisition efficiency in different wheat genotypes at greenhouse
conditions. Journal of Science and Technology of Greenhouse CultureSoilless
Culture Research Center, 23 (2): 17-32. (In Persian).

Elwan L.M. 2001. Effect of soil water regimes and inoculation with mycorrhizae
on growth and nutrients content of maize plants. Journal of Zagazig Agriculture
Research, 28:163-172.

Emami A. 1996. Plant Analysis Methods. Tehran Press, 231 p. (In Persian).

Esmaielpour B., Amani N. 2014. Investigating the effect of mycorrhizal
inoculation on growth and uptake of nutrients in lactuca sativa cv. Syaho.
Journal of Soil Management and Sustainable Production, 4 (2): 49-68. (In
Persian).

Eydizadeh K., Mahdavi Damghani A., Sabahi H., Soufizadeh S. 2010. Effect of
integrated application of biofertilizer and chemical fertilizer on growth of maize
(Zea mays L.) in Shushtar. Journal of Agroecology, 2 (2): 292-301. (In Persian).

Fallah Nosrat Abad A., Shariati S. 2014. Effect of Pseudomonas and Bacillus
bacteria on yield and nutrient uptake in comparison with chemical and organic
fertilizers in wheat. Journal of Water and Soil, 28 (5): 976-986. (In Persian).

Feiziasl V., Fotovat A., Astaraeiand A., Lakzyan A. 2014. Effects of nitrogen
fertilizer rates and application time on root characteristics of dryland wheat
genotypes. Iranain Journal of Dryland Agriculture, 3 (1): 41-94. (In Persian).

Ghazi AK., John Zak B.M. 2003. Field response of wheat to arbuscular
mycorrhizal fungi and drought stress. Mycorrhiza, 14: 263-269.

Hameedaa B., Harinib G.O., Rupelab P., Wanib S.P., Reddya G. 2007. Growth
promotion of maize by phosphate solubilizing bacteria isolated from composts
and macrofauna. Microbiological Research, 163: 234-242.

Hasan Zadeh A., Mazaheri D., Cheichi M.R., Khavazi K. 2011. Efficiency of
Phosphate Solubilizing Bacteria and phosphorus chemicall fertilizer on vyield
and yield components. Pajoohesh Sazandeghi, 77: 111-118. (In Persian).

Hassanpour J., Zand B. 2014. Effect of wheat (Triticum aestivum L.) seed
inoculation with bio-fertilizers on reduction of drought stress damage. Iranian
Journal of Seed Sciences and Research, 1 (20): 1-12. (In Persian).

Jiriaie M., Fateh E., Aynehband A., Sepehr E. 2015. Changes in nutrient content of
root and grain of wheat cultivars inoculated by azospirillum and mycorrhiza.
Journal of Water and Soil, 29 (1): 102-113. (In Persian).

\td


https://arpe.gonbad.ac.ir/article-1-278-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-08-24 |

AT Glunsj 9 5l 4093 05lond 2, 093 | (AL (55992 343951 (55 2,5 Cliiod & s

Jutur P.P., Reddy A.R. 2007. Isolation, purification and properties of new
restriction endonucleases from Bacillus badius and Bacillus lentus.
Microbiological Research, 162: 378-383.

Khosrojerdi M., Shahsavani S., Gholipor M., Asghari H.R. 2013. Effect of
Rhizobium inoculation and mycorrhizal fungi on some nutrient uptake by
chickpea at different levels of iron sulfate fertilizer. Eloctronic Journal of Crop
Production, 6 (3): 71-87. (In Persian).

Naseri R., Barary M., Zarea M.J., Khavazi K., Tahmasebi Z. 2016a. Studying root
morphological characteristics of seminalroots systems of durum and bread
wheat cultivars. Journal of Crop Ecophysiology, 10 (2): 477-492. (In Persian).

Naseri R., Barary M., Zarea M.J., Khavazi K., Tahmasebi Z. 2016b. Effect of
phosphate solubilizing bacteria and Mycorrhizal fungi on agronomic important
traits in two wheat cultivars under dryland conditions. Journal of Agroecology,
In press. (In Persian).

Naseri R., Barary M., Zarea M.J., Khavazi K., Tahmasebi Z. 2017a. Effect of
Phosphate Solubilizing Bacteria and Mycorrhizal fungi on some activities of
antioxidative enzymes, physiological characteristics of wheat under dry land
conditions. Iranain Journal of Dryland Agriculture, 6 (1): 1-34. (In Persian).

Naseri R., Barary M., Zarea M.J., Khavazi K., Tahmasebi Z. 2017b. Effect of plant
growth promoting bacteria and Mycorrhizal fungi on growth and vyield of
wheat under dryland conditions. Journal of Soil Biology, 5 (1): 49-67. (In
Persian).

Paras-Motlagh B., Mahmoodi S., Sayyar-Zahan M.H., Naghibzadeh M. 2011.
Effect of mycorrhiza fungi and phosorus fertilizer on concentration of leaf
nutrients and photosynthetic pigments of common bean (haseolus vulgaris L.)
under salinity stress condition. Journal of Agroecology, 3 (2): 233-244. (In
Persian).

Rahim Zadeh S., Sohrabi Y., Heidar G.R., Eivazi A.R., Hosseni S.M.T., Taher
Hosseini M. 2013. Effect of biofertilizer on macro and micro nutrients uptake
and essential oil continent in Dracocephalum moldavica L. Iranian Journal of
Field Crops Research, 11 (1): 179-190. (In Persian).

Rahimi A., Jamialahmadi M., Khavazi K., Sayyari-Zahan M., Yazdani R. 2013.
Effects of different pseudomonas flluoresence bacterium strains on yield, yield
components and some traits of safflower. Journal of Plant Ecophysiology, 5
(14): 1-16. (In Persian).

Rasipour L., Aliasgharzadeh N. 2007. Interactive Effect of phosphate solubilizing
bacteria and Bradyrhizobium japonicum on growth, nodule indices and some
nutrient uptake of soybean. Journal of Water and Soil Science Journal of
Science and Technology of Agriculture and Natural Resources, 11 (40): 53-63.
(In Persian).

v


https://arpe.gonbad.ac.ir/article-1-278-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-08-24 |

e 2138 polis 2ood Bl 2 132950 5B 9 Slhud 0alS U (glas S 556

Rouzbeh R., Daneshian J., Farahani H.A. 2009. Super nitro plus influence on yield
and yield components of two wheat cultivars under NPK fertilizer application.
Journal of Plant Breeding and Crop Science, 1: 293-297.

Rudresh D.L., Shivaprakash M.K., Prasad R.D. 2005. Effect of combined
application of Rhizobium, phosphate solubilizing bacterium and Trichoderma
spp. on growth, nutrient uptake and yield of chickpea (Cicer aritenium L.).
Applied Soil Ecology, 28: 139-146.

Sahni S., Sarma B.K., Singh D.P., Singh H.B., Singh K.P. 2008. Vermicompost
enhances performance of plant growth promoting rhizobacteria in Cicer
arietinum rhizosphere against Sclerotium rolfsii. Crop Protection, 27: 369-376.

Shaharoona B., Naveed M., Arshad M., Zahir A. 2008. Fertilizer-dependent
efficiency of pseudomonads for improving growth, yield, and nutrient use
efficiency of wheat (Triticum aestivum L.). Applied Microbiology and
Biotechnology, 79:147-155.

Singh A.K., DePauw R.M., Hamel C., Knox R.E. 2012. Genetic variability in
arbuscular mycorrhizal fungi compatibility supports the selection of durum
wheat genotypes for enhancing soil ecological services and cropping systems in
Canada. Canadian Journal of Microbiology, 58: 293-302.

Smith S.E., Read D.J. 2008. Mycorrhizal Symbiosis. Thirded, Academic Press,
London, UK.

Song H. 2005. Effects of vam on host plant in condition of drought stress and its
mechanisms. Electronic journal of Biology, 1 (3): 44-48.

Wagar A., Shahroona B., Zahir, Z.A., Arshad M. 2004. Inoculation with ACC
deaminase containing rhizobacteria for improvming growth and yield of wheat
cultivars. Pakistan Journal of Agriculture, 41: 119-124.

YA


https://arpe.gonbad.ac.ir/article-1-278-en.html
http://www.tcpdf.org

