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1 - Plant growth promoting rihzobacteria (PGPR)
2 - Mycorrhizal fungi
3- Arbuscular mycorrhizal fungi (AMF)
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6- In vitro culture

7- Modified Strullu-Romand (MSR)
8- King' B

9- Turbidimetry

10- Mc Farland
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Table 1) The amount of salts required for Create the
desired EC in nutrient solution

EC@Sm?%) 15 3 6 9
MgSO.7H,0 - 028 1.34 276
Na,SO, - 013 065 133
NaCl - 001 003 0.06
CaCl,.2H,0 - 024 118 242
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Table 2) Analysis of variance mycorrhizal fungi, bacterial treatments and salinity levels effecs on root
colonization, elements concentration and ratio in tomato plant

pelS pelS ey ey R R Swd b ax ) s
Ay, e alul Ay, oo aluil Ay, oo aluil Ay, e plasl golil T
0136~ 0.012® 01797 0.988™  1.1917 0.005®  0.230"  0.001™ 2 Sl
0.008™  0.059™  0.007" 0.036™  0.000® 0.006™  0.010™  0.000™ 1 S
0.048" 0.014™  0.052° 1.440™  0.989” 0.018™  0.031™  0.000™ 2 €Sk
0.009™  0.009™  0.003" 1.818™  0.028™ 0.026™  0.001™  0.001™ 2 SrSlix g )6
0.037° 03267  0.019™ 1.996™  1.924” 0.196" 0.084"  0.002” 3 S
0.001™  0.006™  0.003® 0.194™  0.070™ 0.003"®  0.016™  0.000™ 3 Ssix g
0.011™  0.044™  0.015" 0.561™  0.021™ 0.006™  0.017"  0.000™ 6 Sosd x 55
4.666™  0.014™  0.003" 2.843™  0.086™ 0.006™  0.010™  0.000™ 6 s x 5 yShx g5
4859  0.015  0.010  1.239 0.101 0.008 0.024 0.000 46 Olalesl (sl
16.23  30.71 0.50 16.74 26.81 17.31 0.82 15.29 () Sy gy
Table 2 continued (Y) Jga axls!

o Ca/Na Ca/Na K/Na K/Na PO e s az 0
oS, o ate, o he el wn e el s el ol ek
Ay, o2
6.931° 05707 0.009™ 0.653"  3.324®  0.161" 0.002" 0.071™ 2 sl
94105.6™ 0.009™ 0.015™ 0.008™  4.687°  0.028™ 0.001™ 0.011™ 1 @b
774067  0.3577 0.009™ 0.3677 23.980° 0.323" 0.008" 0.644™ 2 &S
774067  0.024™  0.024™ 0.015™ 19.274™ 0.061" 0.008"  0.084™ 2 ©SLx g8
111.4™ 0532 0.058™ 0.384" 251.875" 0.014™ 0.021" 1542 3 So9
111.47  0.018™ 0.005™ 0.027® 2.031™  0.006™ 0.000® 0.110® 3 S x g
1.54™  0.025® 0.006™ 0.034™ 4.653® 0.037" 0.001" 0.153° 6 Sosd x 575k
1.54™  0.021® 0.003® 0.014™ 0.030™  0.010" 0.002" 0.167" 6  sbx sSkx gl
5.58 0.031  0.010  0.053 0.037 0.058  0.001 0218 46 ShalosT gllas
6.54 1895 2149 1513 53.21 1.22 8.63 31.53 (1) Sy yo

osire gt 9 10 LY Jloil o 1 o e BB 3 5 4y INS 5 F F*
** *and ns: significant at %1, %5 probability level and non significant respectively
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Table 3) Effect of bacterial treatments on elements concentration (%) in plant

A o ke o e el e " S
s ol s pld R e LSt sl Lo
she el olsa pla ady, Ay, ady, e el bt slele
M)a
1.439%® 0.436° 1.003*  0.916%  1.146" 2.629® 0.127° PF,
1.664° 0.464*  0.657°  0.818°  1.404% 2.367° 0.122° PFC
1.345° 0.429° 1.080°  1.047%°  1.003" 2.979° 0.130°% PFT

il ol o e 3o )0 O mhaw Sl 51 S gy s slanSilos g 2 40
((PFC) P. fluorescens Chao 4 (PFT) P. fluorescens Tabriz «(PFq) s =Sb (y999)
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Table 4) Effect of bacterial treatments on elements ratio and root colonization in plant

Oyl iS50 Ca/Na K/Na K/Na slayles

sy, Ay, e el ady, b sk
29.625° 0.972 13.6302° 2.793° PF,
39.958° 0.683" 12.553° 1.970° PFC
38.875° 1.3442 14.550° 3.733° PFT

KEO PN N P W N & Sl 51 S Gy s slanSiloe g 2 40
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Table 5) Effect of salinity levels on element concentrations (%) in plant
&loe el oo plal oo plal Ay, &l el Al oo pludl Al (dS/m)

o )0

0.257¢ 0.405" 1.339° 1.028° 0.386° 0.846° 0.143% 0.179 1.56
1.350° 0.427° 1.482% 1.006° 0.500° 0.962° 0.122° 0.157® 3
1.909° 0.456° 1.619° 0.867% 0.554° 1.470° 0.122° 0.132° 6
2.414° 0.483% 1.622° 0.807° 0.635° 1.459° 0.119° 0.121° 9
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Table 6) Effect of salinity levels on elements ratio and root colonization

gl 5l 3oy Ca/Na Ca/Na K/Na K/Na EC
ada, lsa pll Ay, &l pll Ay, ds m?
39.39° 3.58° 1.403° 18.75° 3.91° 1.56
36.44° 3.05° 1.309% 13.49° 3.50° 3
35.33" 3.05° 0.674° 12.12° 1.87° 6
33.44° 2.59° 0.612° 9.95° 2.05" 9
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and salinity levels on %ClI in shoot
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Abstract

The plants in symbiosis with Arbuscular Mycorrhizal Fungi (AMF) can absorb more nutrients
and water which increases their resistant’s against environmental stresses such as drought or
salinity. It is perceived that the presence of Plant Growth Promoting Rihzobacteria (PGPR)
especially Pseudomonas in the rhizosphere of these plants has probably synergistic effect with
mycorrhizal fungi. This experiment was performed to study the effect of single and dual
inoculation of Pseudomonas fluorescens and Glomus intraradices on nutrient uptake in tomato
variety Super strain B under salinity stress. A factorial experiment based on completely randomized
block design with application of Glomus intraradices (including 2 levels; with inoculation (+AM)
and without inoculation (-AM)), Pseudomonas fluorescens (including 3 levels; P. fluorescens
strain Tabriz P. fluorescens strain Chao and without bacterial inoculation (control)) and four levels
of salinity (S::1.56, S: 3 Ss: 6 and S, 9 dS m™) was done in a pot culture with 3 replications.
Mixed of different salts such as NaCl, CaCl,, MgSO, and Na,SO, were used to make salinity levels.
Salinity treatments were daily exerted after two weeks of seedling and continued for 45 days. S;
(1.56 dS m™) EC of the nutrient solution in distilled water was used as medium. Statistical analysis
showed that concentration of nutrients such as phosphorus of shoot, potassium, calcium and
magnesium of root and also root Ca/Na, root and shoot K/Na in PFT was higher than PFC and
control treatment significantly (P<0.05). The sodium of root and chloride of shoot in the presence
of PFC was higher than in PFT and control treatment. The concentrations of Na, Ca, Mg and Cl in
plant tissues increased with increasing salinity, while P and K concentrations showed a decreasing
trend. Based on the result obtained in this study, inoculating tomato plants with PFT improves salt
tolerance index that cause favorable growth conditions for tomato plant.

Keywords: plant growth promoting rihzobacteria, Arbuscular Mycorrhizal fungi, nutrient.
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