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Means with common letters are not significantly dfferent at 0.05 probability level using LSD.
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Figure 2. Simple effect of cultivar on fresh wei ?ht of leaves under irrigated condition
Means with common |etters are not significantly dfferent at 0.05 probability level using LSD.
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Figure 3. Simple effect of cultivar on fresh wei ?ht of leaves under irrigated condition
Means with common letters are not significantly dfferent at 0.05 probability level using LSD.
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Figure 4. Simple effect of bacteria on fresh weight of stems under rain-fed condition
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Figure 5. Simple effect of bacteria on dry weight of stems under rain-fed condition
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Figure 6. Intereaction of cultivar by bacteria on length of radicles under rain-fed condition
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Figure 7. Simple effect of bacteria on fresh weight of spikes under rain-fed condition
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Figure 8. Smple effect of cultivar on dry weight of spikes under irrigated condition
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Figure 9. Simple effect of bacteria on dry weight of spikes under irrigated condition



A

WAS 50l Y o)l o Jlo /sy alS ool ackiingsy

[Ey
N

[y
o
T

cd cde de

6 s (,f)dl: E3Y)

O N M O
1

7 7.

e s# f""”\ e
N

)

w2 bl 53 adgs Sis ()jg 6 pSh el g1V IS
Figure 10. Simple effect of bacteria on dry weight of spikes under rain-fed condition
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Table 1. The analysis ofvariance of the effect of PGP bacteria and cultivar on some studied traits of wheat under irrigated and rain-fed conditions
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Table 2. The analysis of variance of the effect of PGP bacteria on some studied traits of wheat under irrigated and rain-fed conditions
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Table 3. Correlation coefficient between studied traits under irrigated condition
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Table 4. Correlation coefficient between studied traits under rain-fed condition
Syl Sy Spygy  SpSKibgy sl Sy Kb e b Sy b wis Sigy  sboj  abiSle
Syolass \
Sy o —/¥Y \
Sy 50 -IyY — YA )
Sy St 3 o\ N <Y )
FEWRCIEER —+/VY AR EA VAN \
als Sis s A -Ivy® ol-¥ -188% -[os* \
Sy Jsbo —+/\Y -I¥a -/¥ Iy AN ot VAN \
aigs b —/e5 ooy YA -5 —/+ —/-a —/ey )
JSSly Jobo o/ -I¥D —I¥ AN —/) ¥y o[e¥ AT )
Adgd dbgd St (i —Iv¥ —l-Y — /Y A —f+0 —[-Y —[-5 —Iy- -y \
&l oo -y o[ AL ALY <IvD —/-0 K4 AR —[ey oy \
&l 3 Slas AT ALY -IyY <IyY i DAl ALY -/¥0* o[y AYS I \

I gize gl 3g3g pis g doyd Y 50 Jlain] pobaw )3 )5 jixe cud 5 4 NSy K X

0

Hharmew (72 A7 €57 1 ) oo 4 A g



oF

10.
11.

12.

13.
14.

15.

16.
17.
18.

10.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

9 Sejdshyse gady slaadll p ad) S e slagg S b

&l
Amooaghaii, R., A. Mostgieran and G. Emtazi. 2002. The effect of Azospirillum strains and
concentrations on root growth and development of wheat varieties. Iranian Agriculture Science Journal, 2:
213-222 (In Persian).
Arab, M., G.H. Akbari, G.H. Alikhani, M.Arzanesh and A. Dadi. 2008. The ability of auxin production by
isolated bacteria Azospirillum genus native and superior strains of sweet corn growth stimulus impact
assessment. Iranian Journal of Crop, 6: 217-225 (In Persian).
Ardakani, M.R., D. Mazaheri, M. Majd apd G.H. Noormohhamadi. 2000. Role of Azesperrrillum in macro
gnd _mi;:ro elements uptake in wheat. 6" congress of Iranian Agronomy and Plant Breeding, 13 pp (In
ersian).
Arzanesh, M.H., H.A. Alikhani, K. Khavazi, H.A. Rahimian and M. Miransari. 2010. Wheat (Triticum
g%stil\(/)ulmllég) growth enhancement by Azospirillum sp. under drought stress. World Journal. Biotechnal,
Baghaii, N. 2004. Study of water deficiency stress on different development stage, yiels and yield
components of three bean cultivar. Msc thesis. Islamic Azad University of Kargj.112 pp (In Persian).
Bashan, Y. and G. Holguin 1997. Azospirillum — plant relationship: environment and physiologhycal
advances (1990-1996).Canadian ournal Microbiology, 43: 103-121.
Eftekhari, G.H., A. Fallahat Nasrabad, G.A. Akbari, A. Mohadesi and I. Allahdadi, 2009. The effect of
phosph)ate solubilizing bacteria and phosphate fertilizers on the rice. Soil Science Journal, 23: 229-238 (In
Persian).
Elmerich, C. and WE. Newton. 2007. Associative and endophyticnitrogen-fixing bacteria and
cyanobacterial associations. Springer, Dordrecht, 321 pp.
Fallahatzadeh, A. 2007. Selenium study on the promotion of drought resistant wheat cultivars. Msc thesis.
Islamic Azad University of Karaj, 112 pp (In Persian).
Gholipour, M. 2010. Simultaneous inoculation with Rhizobium and phosphate solubilizing bacteria review
on bean yield in drought conditionsMs Thesis. Shahrood University, 87 pp.
Hassanabadi, T., M. Ardakani, F. Regali, F. Pakngad and A. Eftekhari. 2010. The effect of organic
fertilizers on growth and yield under different levels of nitrogen atmosphere. The fifth conference of new
ideas in agriculture, Khorasgan University, 116 pp (In Persian).
llyas, N. and A. Baho. 2010. Azospirillum strains isolated from roots and rhizosphere soil of whesat
%rslu‘%gn aestivum L.) grown under different soil moisture conditions. Biology of Fertilizer and Soils, 46:
Jafarzade, H. 2009. Effect of Pseudomonas isolates on nutrient uptake and yield of rice in greenhouses. .
Islamic Azad University of Karaj, 97 pp (In Persian).
Kazaminasab, A., N. khodabandeh, D. Habibi, M. llkaii and A. Bankesaz. 2005. The effect of different
plant densities on other Ykvsl and cell membrane stability and pigment content in corn. Iran Abstract Life
Sciences Conference, 346 pp (In Persian).
Khazaie, H.R. and A. Borzooei. 2006. Effects of water stress on antioxidant activity and Physiological
characteristics of wheat. Thefirst international conference on the theory and practices in Biological Water
Saving(ICTPB), Beijing China,138 pp.
Khosravi, M. 2007. Review and publication of A. chroococcum in agricultural soils in Tehran and study
its physiological characteristics. Msc Thesis. Tehran University, 109 pp (In Persian) .
Levanony, H. and Y. Basham. 1989. Enhancement of cell division in wheat root tips and growth pf root
elongation zone induced by azospirillum brasilence cd. Can.j bot, 67: 2213-2216.
Mohammadi, R., M. Olamaii, R. Ghorbani Nasrabadi and A. Chakeralhosseini. 2010. Effect of nitrogen,
organic matter and bacteria stimulating plant growth on nitrogen and Alvand performance. Journa of Plant
Production, 17: 77-81 (In Persian).
Nezarat, S. and A. Gholami. 2009. Azospirillum inoculation of bacteria and Pseudomonas double role in
improving the absorption of nutrientsin the corn. Journal of Ecology Agriculture, 1: 25 pp (In Persian).
Nourmohammadi, G., E. Siadat and E. Kashani. 2001. Cereal agronomy. Ahvaz Shahid Chamran
University, 456 pp (In Persian).
Pacovsky, R.S. 1990. Development and growth effects in the sorghum-Azospirillium association. Journal
of. Applied Bacteriol, 68: 555-563.
Patriquin, D.G., J. Dobereiner and D.K. Jain. 1983. Sites and processes of association between diazotrophs
and grasses. Canadian Journal of Microbiology, 29: 900-915.
Pouresmaiil, P. 2006. The effects of super absorbent polymer on water use efficiency and yield of red
beans. Msc thesis. Islamic Azad University of Kargj, 101 pp (In Persian).
Pourtaghi, A. 2010. Sunflower physiological response to drought stress. Phd thesis. Islamic Azad
University, Science and Research, 96 pp (In Persian).
Rai, SN. and A.C. Gaur. 1998. Characterization of Azotobacter spp. and effect of Azotobacter and
Azospirillum as inoculant on the yield and N-uptake of wheat crop. Plant and Soil, 109: 131-134.
Rascio, A., M. Russo, C. Platani and N. Difonzo. 1998. Drought intensity effects on genotypic differences
in tissue affinity for strongly bound water. Plant Science, 132: 121-126.
Roosta, M., J. Vakili and M. Eftekhar. 2009. The effect of Rhizobium bacteria on growth and yield of
plants grasses. Conference and Exhibition of Environmental Engineering, 151pp (In Persian).
Sarig, S., Y. Okon, A. Blue. 1992. Effect of Azospirillum brazilense inoculation on growth dynamics and
hydrolic conductivity of sorghumbicolor roots. J. Plant Nutric, 15:805-819.
Sarige, S., A. Blum and Y. Okon. 1988. Improvement of water atatus and %/ield of field-grown grain
sorghum by inoculation with azospirillum brasilense. J. Agric. Sci, 110: 271-277.
Seidi, F. 2008. Cycocd effect and some micronutrients on drought resistance in wheat. Msc Thesis.Arak
University, 103 pp (In Persian).
Soleimanzadeh, H. 2010. Evaluation of Azospirillum at different levels of nitrogen and its impact on the
3|é|eld_ 01; sunflower. The fifth conference of new ideas in agriculture. Khorasgan University, 549 pp (In
ersian).
Zahir, A.Z., SA. Abbas, A. Khalid and M. Arshad. 1998. Substrate depended microbially derived plant
hormons for improving growth of maize seeding.Pakistan jornal of Biological Science, 3: 289-291.



Journal of Crop Breeding Vol. 9, NO. 23, AUIUMN 2017 ... uunuui et et et et et et e e 57

Effects of Plant Growth Promoting Rhizobacteria on Yield and Quantative of
Wheat Cultivarsunder Dry and Irrigated Conditions

Jabbar Jafarbay®, Maral Etesami?, Samaneh Jahanifar® and
Mohammad Hossien Ar zanesh*

1- Academic member Seed and Plant Improvement Research Department, Golestan Agricultural and Natural
Resources Research and Education (Corresponding author: jafarby@gmail.com)
2- Phd Student Gonbad Kavous University
3- M.Sc. Student Islamic Azad University of Arak
4- Assistant Professor, Research Center for Agricultural Research and Education, Golestan Agricultural and Natural
Resources Research Center
Received: October 13, 2015 Accepted: September 3, 2016

Abstract
Golestan Brovince is one of the magor regions of wheat production in the country.

Azospirillum brasilense. an Azotobacter. acted as resolvent of phosphate and a microorganisms

for fixing molecular nitrogen for cooperating with other root crops and grasses in enhancing
their growth and development. To investigate the effects of rhizobacteria on yield and yield
components of wheat a factorial experiment based on a randomized complete block design with
three replications was conducted in Gonbad Kavous region. The treatments included of two
wheat cultivars (Morvarid and Gonbad) and five levels of Bactria: control (no bacteria),
Azotobacter, Azospirillum, resolvent phosphate and mixe of these three bacteria. Analysis of
variance showed that the interaction of cultivar and bacterial characteristics of leaves, leaf dry
weight, j)i ke length, grain weight and grain yield in irrigated conditions and |ength of awn and

rain yield in rainfed conditions was significant. Gonbad cultivar had the highest grain yield
?2358.36 kg ha) in treatment of mixed three bacteria.
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