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Table 1- Results of soil physicochemical site plan
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cdl K (available) P (available) s o gn g EC H
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mg kg
e = ) 377 8.3 1.83  0.127 28 0.84 7.8
Cilty-Clay

0.C= Organic Carbon
0.M= Organic Material
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T.N.V=Total Neutralizing Value
EC= Electrical Conductivity
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1- Split Plot
2- Nitrogen Fixing Bacteria
3- Phosphate Solubilizing Bacteria
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Table 2- Specifications biofertilizers used
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1- Nitrogen Nutrition Index
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Table 5- Interaction effects of chemical fertilizers and biological on Leaf area index, yield components and yield of wheat

3 Ly, . . . . (S o . .
Treatments EWOL paliw a0 gy slaws b Jgb P &1> dlass (o))
g & . :
. Plant ¥ &P o S (o s55lw) Tlgousafld
Lowd 395 S jglgm 355 . Nnumber of Number of . Number of grain weight
s wos 2399 height . Leaf Spike .
. . . spikes per plants per grains per (€3]
Chemical Biological (cm) area length (cm) .
o o plant square meter spike
fertilizer fertilizer index
By 74.1h 1.46g 450g 2.8h 7.9h 30.7d 35.2¢g
Co B, 75.%h 1.63f 494f 3.1g 7.9h 29.3d 35.9f
B, 76.7¢g 1.8e 485f 3.1g 8.1h 29.3d 36.2f
B; 78.5¢ 1.8e 53% 3.3f 8.5g 30.2d 36.8e
By 73.3¢g 1.86e 566d 4e 9.1f 31.6cd 39d
C B, 77.4f 2d 707bc 4.3d 9.3e 32.6cd 39.2d
B, 79.4d 2.1cd 695c¢ 4.3d 9.5d 32.5¢cd 41.6¢
B; 79.8d 2.3ab 733a 4.6¢ 9.9¢ 38.6ab 42.4b
By 76.6¢ 2.16¢ 698c 4.7c 9.3¢c 53.3bc 41.8c
G B, 82.3¢c 2.2bc 722ab 4.9b 10c 37.5ab 41.9¢
B, 83b 2.3a 712bc 5.2a 10.3b 38.1ab 43a
B; 84a 2.3a 734a 5.1a 10.5a 39.1a 43.3a

B (5l sine gl a0y B s 3 (S ge5l B alite 15V By Sifgls 35 5 alvord 355 Jlite SIS Sy o (el Al by g gt 2
In each column, and separately for each of the Interaction effects of fertilizer and biofertilizer, similar Latin letters according to Duncan test at 5%
difference is not significant.
(JB 090)'] uuLul)g @w .)95 d).-m) R 505R ¢‘_;|LA~» .)95 d)..m O9N P Cy 9 C, Gy
Cy, Cy and C,, respectively, without the use of chemical fertilizers, 0.5R and R (fertilizer based on soil test)
PSB+NFB .S 5 lasi 5 (PSB) el 0181l (sla syl byms NFB) (55555 oS cnts sl 6,5y 06 pemo «Sjslon 355 5,08 Cigt wsiyias By 5By By By
B, B, and B;, respectively, without the use of biofertilizer, the use nitrogen-fixing bacteria (NFB), the use of Phosphate Solubilizing Bacteria (PSB)
and combined treatment PSB + NFB
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Continuing Table 5- Interaction effects of chemical fertilizers and biological on Leaf area index, yield components and yield

of wheat
Treatments 41> 3 Slos o (439 So55len 5 Slas oW R ) o yd
. ‘o;sw) P;SLS) (,LZS@:,.: ‘5;91‘5) Sl &l> (559 555 * ;‘»’9)-’
Chemical Biological Grain yield Straw (kg ha™) Harvest nitrogen (%)
fertilizer fertilizer (kg ha™) weight index (%) (%)
(kg ha')
By 2292i 4438f 6931h 34.8i 1.22f 7.01f
Co B, 3121h 5846e 9303¢g 37.1h 1.84d 10.4d
B, 3598¢g 6465bc 10396ef 37.7¢g 1.85d 10.5d
B; 3808f 6330c 10472¢ 39.5f 2.11c 12¢
By 3482f 5377d 9525¢f 40.6e 1.66¢ 9.46e
& B, 4276¢ 6134d 10644e 42.3d 2.19¢ 12.4c
B, 4721d 6406bc 11127d 42.4d 1.72¢ 9.85¢
B; 5014c 6541b 11555c¢ 43.3bc 2.28b 13b
By 4488d 5985¢ 10073d 42.9c 2.14c 12.2¢
&) B, 4984c 6413bc 11398c 43.6b 241a 13.6a
B, 5245b 6749a 11994b 43.6b 2.13c 12.1
B; 5506a 6911a 12417a 44.2a 2.48a 14.1a

B ()l gine gl 00y B s 3 S (905 B it (Y By Koo 365 5 alierd 355 blite Il 5 Sopp (el Al b g gt 2 3

In each column, and separately for each of the Interaction effects of fertilizer and biofertilizer, similar Latin letters according to Duncan test at 5%

difference is not significant.
(S 9051 ollys (leonsd 365 Brane) R 50.5R ( showds 395 b pas 9t cuiyas Co 5 Cr Co
Cy, Cy and C,, respectively, without the use of chemical fertilizers, 0.5R and R (fertilizer based on soil test)
PSB+NFB (.5 5 losi 5 (PSB) lawd ouiiS3ljl (slacsiSl bpas (NFB) (359,55 0aiiS st (slos Sl e «Sujgms 355 9,18 igs iy B3 5B2 By By

By, B, and B3, respectively, without the use of biofertilizer, the use nitrogen-fixing bacteria (NFB), the use of Phosphate Solubilizing Bacteria (PSB)

and combined treatment PSB + NFB
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Introduction

Wheat crop plays an important role in food security in a country such as Iran. Therefore, serious attention has
been paid to ecological farming systems and sustainable management of wheat. For this purpose extensive
efforts is done to find proper strategies to improve the quality of soil, agricultural products and started removal
pollutants. One of the factors to achieve sustainable agriculture is to use natural agents such as biofertilizers.
Several mechanisms are proposed to explain how effective plant growth promoting rhizobacteria is for growth
and development of plants. These mechanisms include two groups, direct and indirect in general. Indirect
mechanism is to increase absorption and availability of the nutrient elements soluble, producing plant growth
regulators, siderophore production of iron chelator, and the phosphate soluble. Through indirect mechanisms
such as antagonistic relation, PGPRs moderate the harmful effects of of plant pathogens and thereby lead to
increase plant growth. The main goal of this study was to investigate the effect of biofertilizers containing non-
symbiotic nitrogen fixing and phosphate solubilizing bacteria on quantitative and qualitative traits of wheat.

Materials and Methods

This Experiment was conducted in the research farm of Baykola agricultural research stations affiliated by
agriculture and natural resources research center of Mazandaran during 2011-12 cropping season. In order to
determine physical and chemical properties of the soil samples were taken from the depth of 0-30 cm,.
Experimental design was split plots arrangement based on randomized complete block design with three
replications. In this experiment chemical fertilizer was assumed as the main plot in 3 levels include: 1-
noconsumption (CO0), 2- equivalent to 50% of the fertilizer recommendations (C1), 3- equivalent to 100% of the
fertilizer recommendations(C2) and two types of biological fertilizers was applied in the sub plot in 4 levels: 1-
noinoculation (B0), 2- Seeds inoculated with nitrogen fixing bacteria (B1), 3-Seed inoculation with phosphate
solubilizing bacteria (B2), 4- Combined application of bio-fertilizers (B3).

Results and Discussion

Analysis of variance showed that grain yield, plant height, leaf area index, yield components, straw weight,
biological yield, harvest index, percent of nitrogen and grain protein were influenced by different levels of
biological and chemical fertilizers (Table 3). The highest grain yield was obtained using C,B;, combination
treatments using chemical fertilizers and biofertilizers (PSB+NFB). The results of interactions between
chemical fertilizers and biofertilizers showed the using 100% of the recommendations fertilizer along with
biofertilizers (PSB+NFB) significantly increased grain yield (Table 5), compared with control. Due to
increasing activity of bacteria Aztobacter chroococum, Azospirillium brasilense enhanced nitrogen fixation and
released phyto hormones and thereby increased nutrient uptake by the roots. In addition, Pseudomonas Potida
and Pantoea agglomerace had beneficial effects beside phosphorus uptake. These bacteria increased absorption
and dissolved nutrients in the soil around the roots. PGPRs produced the plant growth regulator, organic acids
and increased the ability to absorb elements such as iron, zinc and other micro elements and ultimately were
effective in increasing crop yield and percent of nitrogen and grain protein.
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Conclusions
Results of the experiment showed that using phosphate solubilizing bacteria and nitrogen fixing
simultaneously or individually increased total plant biomass, grain nitrogen, protein content, yield components
and crop yield. However, the combined use of phosphate solubilizing bacteria and nitrogen fixing compared to
use of individually was more s effective. A synergic effect was found between chemical fertilizers and biological
fertilizers. It is recommended to apply chemical fertilizers along with biological fertilizers to achieve highest
possible yield.
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