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Table 1. Soil physical and chemical Characteristic used in experiment.
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. Total Organic o go2>
Potassium Phosphorus . pH .
Nitrogen Carbon Soil Characteristic
(mg/kg) o dS/m) Texture
Sand sl

0.850 165 9.65 0.100 0.720 0450  7.20 La“ y

oam Quantity
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Table 2. Analysis of variance for effect of plant growth promoting rhizobacteria and arbuscular mycorrhizal
fungi inoculation on some morphological characteristics in peppermint.

Sl e e

Mean of squares

oy S O e osle O 65‘)T“?.)> Ol s CL‘"’
Root Dry Weight Shoot Dry Weight Degree of freedom Sources of variations
Oles
0.611** 47 5% 6
Treatment
o
0.115 7.37 14
Error
Ol S o 2
16.6 14.7 Pl s ¥

Coefficient of variation

Ao 530 5 lazl rhaw 3 (s5l3kne R PR

** and * significant at 1 and 5 persent probability levels respectively.
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Table 3. Mean comparision effect of plant growth promeoting rhizobacteria and arbuscular mycorrhizal fungi
inoculation on some morphological characteristics in peppermint.
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Dl
Root Dry Weight Shoot Dry Weight
Treatment
(g/pot)

1.54¢ 11.9¢ C
2.04% 14.6™ Gm
2.52% 18.7% Gi
2.76* 20.9° Gf
1.74¢ 21.1% A
1.97¢ 21.9% P
1.69¢ 20.1° B
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Table 6. Analysis of variance for effect of arbuscular mycorrhizal fungi (AMF) inoculation on root

colonization percentage in peppermint.
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Mean of squares
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Root Colonization (%)

5T 4y

Sources of variations

Degree of freedom

Slesd
41.3%* 2
Treatment
U
3.19 6
Error
Ol o 2
4.14 T

Coefficient of variation

** Significant at 1% probability levels.
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Table 7. Mean comparision effect of arbuscular mycorrhizal fungi (AMF) inoculation on root colonization
percentage in peppermint.

. . . @)L'é slasles
Glomus fasciculatum Glomus intraradices Glomus mosseae :
Glomus Treatments
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Root Colonization (%)
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Mean having at least one common character in each colomn does not significant difference at 5% level.
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Abstract

Background and Objectives: Recently using microorganisms, including plant growth
promoting rhizobacteria (PGPR) and arbuscular mycorrhizal fungi (AMF) for improving plant
growth and nutrition has been widely considered. Plant growth promoting rhizobacteria and
arbuscular mycorrhizal fungi can enhance plant growth by increasing nutrient uptake. The effect
of biofertilizers on growth and yield of medicinal plants was studied extensively in the world,
but behavior of medicinal plants in such conditions has not been studied well in Iran. This
research investigates the effect of PGPR and AMF on some morphological parameters (root
colonization percentage, shoot and root dry weight), macro (nitrogen, phosphorus, potassium,
calcium and magnesium) and micro (iron, zinc and copper) nutrients uptake, percentage of root
colonization and some morphological factors of peppermint.

Materials and Methods: The greenhouse experiment was conducted as a complete randomized
design with nine replications by using the three species of AMF (Glomus fasciculatum, Glomus
intraradices and Glomus mosseae) and three bacterial species treatment as PGPR (A4zotobacter,
Bacillus and group of Fluorescens Pseudomonas contain of Pseudomonas aeruginosa,
Pseudomonas fluorescens, Pseudomonas putida) and control (non bacterial-mycorrhizal) in
gricultural college of aurmia university.

Results: The results showed that the application of PGPR and AMF had significant effect
(P<0/05) on root and shoot dry weight and nutrients uptake compared to control. The highest
values of root dry weight and root colonization percentage were seen in plants inoculated with
Glomus fasciculatum. Maximum uptake of nitrogen (140 mg pot') was obtained at Azotobacter,
while Maximum uptake of phosphorus, potassium and magnesium uptake (54.1, 731 and 280
mg pot”, respectively) were observed at Pseudomonas treatment. The highest values of calcium,
iron, zinc and copper uptake (418, 0.177, 0.048 and 0.050 mg pot™, respectively) were achieved
at Glomus fasciculatum treatment.

Conclusion: The results showed that using of PGPR and AMF can have useful role in
improving the absorption of nutrients and morphological parameters in peppermint. Based on
the experimental results, it could be concluded that suitable status of PGPR and AMF plants
was due to increased root absorption area and finally proper nutrition and better performance.
Also, according to the results, PGPR and AMF could be used in greenhouse cultivation of
medicinal herbs, especially peppermint.
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