
 / / /

)Glomus mosseae (

*

) ://://(

 .

 .Glomus mosseae
P52

))FC (FC ()
)()

 () ((
 .

 . .
 .

 .
 .

 .
.

.

:

.

 .

* : :shool_136611@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             1 / 13

mailto:shool_136611:@yahoo.com
https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


 / / /

              

         

          

           

        

       

            

            

.           

            

).(

        

          :

 (          

         

   

            

          

  )    .( (       

           

           

                

).(

            

    ) .(     

          

         

         

           .

            

         ) (

           

) ( .       

         .  

        

       ) .(     

 .

     .  

       

) .(  

       

          

           

      ) .(       

          

).(

         

 .

           

).(

      

   .   

         .

            

        .   

      

  ) (      

  )(

         

    ) .(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


)Glomus mosseae (...

)()ACC deaminase()(

      )(    )(

)() ( .

             

   

  ) .(  

         

            

           

) .(      

pH     

).(

            

          

        

  

          

.

  

.

    

          

           

         .      

             

       .

             

       .

  

              

   ) .(      

).(

×/=

          

   P52  

          

 . :  

        

) (.

             

 .          

)           

      (     

           .   

    /          

         .

    /   

           

          .

     

           

  

     .

   /           

             

            

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


 / / /

 .

)%()%()%(
pHECN

(%)
P

(mg/kg)
K

(mg/kg)
Ca

(meq/l)
Mg

(meq/l)
Fe

(ppm)
Zn

(ppm)
Cu

(ppm)
Mn

(ppm)

/////////

         .

   .

             

 .           

 .            

    

          

.

    

             

         

       

          

       

          

 .

              

            

.

               

        

.  

   .  

        

       .     /

          

  

          

              

      .  

      

 .

           

JBCAvanta

 TST7  Jenway  

) .(      

   ) (         

    

           

     ) (      

T80 UV/VIS  

.

)

 (           )  

    ( .     

.SAS

  MSTATC         

         

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


)Glomus mosseae (...

 .

***ns :% %

)(

      

 .            

 .  

) % (  

 .         

               

      .      

.

       

ns/**/ns/**/*/**/**/
*/ns/ns/**/**/ns/ns/

×*/ns/ns/**/*/ns/ns/

///////

CV///////

*/ns/ns/**/**/**/ns/
ns/*/ns/ns/**/**/ns/

×**/ns/ns/**/**/**/ns/

///////

CV///////

ns/ns/**/ns/**/ns/**/
*/ns/ns/*/*/*/**/

×ns/ns/ns/ns/ns/**/**/

///////

CV///////

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


 / / /

.)A ()B()C(

)D()E ()F ( .–M-B :-M+B :

P52Pseudomonas fluorescens+M-B :Glomus mosseae+M+B:Glomus mosseae+Pseudomonas fluorescens P52 .

(±SE) .

.

       )(   

              

)E( .      

              

) % (  

)D(.

  ) (    

           .  

AB

DE

FG

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


)Glomus mosseae (...

    )F(  

 .    

            

.

          

       

          ) .(

(-M-B)  

           

    .   

    ) %   (  

   

        )AB.(  

        )C(.

     

       

      

) .( %

           

)E( .    %   %    

  

)F( .         

      )DG( .  

  ) (       

 .        

  )A( .        

       

          

      

    )    (   

       

)B( .           

      

            

       )C( .  

          ) .(  

)D( .

   %    

           

)E(.

) (

   .  

          

           .    

    

            

.

      

       .

             

            

   ) .(  

                 

           

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


 / / /

.)A ()B()C()D(
)E ()F ()G ( .–M-B :

-M+B :P52Pseudomonas fluorescens+M-B :Glomusmosseae+M+B:Glomus mosseae+Pseudomonas

fluorescens P52 .(±SE) .
.

AB

CD

EF

G

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


)Glomus mosseae (...

.)A ()B ()C(

)D ()E()F (

 .–M-B :    -M+B :P52Pseudomonas fluorescens+M-B :Glomus mosseae

+M+B:Glomus mosseae+Pseudomonas fluorescens P52 .(±SE) .

.

           ) (

    .    

      .    

       

    

  

) .(

   .        

        

   .          

AB

CD

EF

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


 / / /

      

        ) .(

     

 .

     ) .(    

) (

.

        

    .  

      ) .(

          

             

    

       .     

           

            

 .

           

         .

           ) (   

       

.

            

        .  

        

   ) .(

  

           

  ) .(       

         ) .(  

         

    ) .(    

         

           

          

) .(

   .        

   ) (        

       

         

).(

     

       

).(

         

      .       

    

    

 .

    ) (       

.

     .  

         /

/  /

       -/   -  

     

 .  ) (

)Capsicum annuum () (

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


)Glomus mosseae (...

 .

**/
**/

×**/

/

CV/

ns :*** :.

)Rosa hybrida (

  

) (Bromus inermis

       .

  ) (  ) (

        

       .   

) (    ) (      ) (

  .

     

 .) (

Dalbergia sissoo  

.

      .     

  

       

) .(      

     

 -) .(

 .   

        

    

) .(       ) (

Dalbergia sissoo

.

             

 .     

    

   .

             

     .       

         .

        

        

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


 / / /

        

.

         

   

            

       

.

1. Ajit, N. S., R. Verma and V. Shanmugan. 2006. Extracellular chitinase of Pseudomonase fluorescent antifungal to
Fusarium oxysporum f.sp.dianti causing carnation wilt. Microbiology 52: 310-316.

2. Alam, S. M. 1999. Nutrient uptake by plants under stress conditions. PP. 285-314, In:  M. Pessarakli (Ed.),
Handbook of Plant and Crop Stress, Marcel Dekker, Pakistan.

3. AL-Karaki, G. N. and A. AL-Rudded. 1997. Effect of arbuscular mycorrhizal fungi and drought stress on grow and
nutrient uptake of two wheat genotypes differing in drought resistance. Mycorrhiza 7: 83-88.

4. Augé,  R.  M.,  J.  G.  Foster,  W.  H.  Loescher  and A.  J.  Stodola.  1992.  Symplastic  molality  of  free  amino acids  and
sugars in Rosa roots with egard to VA mycorrhizae and drought symbiosis. Symbiosis 12: 1–17.

5. Auge, R. M. 2001. Water relations, drought and vesicular-arbuscular myocrrhizal symbiosis. Mycorrhiza 11: 3-42.
6. Awotoye,  O.  O.,  M.  O.  Atayese,  O.  Osonubi,  K.  Mulongoy and D.  U.  U.  Okali.  1992.  Response  of  some tropical

nitrogen-fixing woody legumes to drought and inoculation with mycorrhiza. PP. 67-77, In:  K.  Mulongoy,  M.
Gueye, D. S. C. Spencer (Eds.), Biological Nitrogen Fixation and Sustainability of Tropical Agriculture. Wiley-
Sayce, African.

7. Bagheri, V., M. H. Shamshiri, H. Shirani and H. R. Roosta. 2012. Nutrients uptake and distribution in mycorrhizal
pistachio seedlings under drought stress. Agricultural Science and Technology 14: 1591-1604.

8. Bildusas, I.J.,  R. K. Dixon, F. L. Pfleger and E. L. Stewart.  1986. Growth, nutrition and gas exchange of Bromus
inermis inoculated with Glomus fasciculatum. New Phytology 102: 303–31.

9. Bisht, R., S. Chaturvedi, R. Srivastava, A. K. Sharma and B. N. Johri. 2009. Effect of arbuscular mycorrhizal fungi,
Pseudomonas fluorescens and Rhizobium leguminosarum on the growth and nutrient status of Dalbergia sissoo
Rox. Tropical Ecology 50: 231-242.

10. Bolan, N. S. 1991. A critical review on the role of mycorrhizal fungi in the uptake of phosphorus by plants. Plant
and Soil 134: 189-207.

11. Chen, Y. P., P. D. Rekha, A. B. Arun, F. T. Shen, W. A. La and C. C. Young. 2006. Phosphate solubilizing bacteria
from subtropical soil and their tricalcium phosphate solubilizing abilities. Applied Soil Ecology 34: 33–41.

12. Clark, R. B. and S. K. Zeto. 2000. Mineral acquisition by arbuscular mycorrhizal plants. Plant Nutrition 23: 867-
902.

13. Davies, F. T., J. R. Potter and R. G.  Linderman. 1992. Mycorrhizal and repeated drought exposure affect drought
resistance and extraradical hyphae development of pepper plant independent of plant size and nutrient content.
Plant Physiology 139: 289-294.

14. Glick, B. R. 1995. The enhancement of plant growth by free-living bacteria. Microbiology 41: 109-117.
15. Havlin, J. L., J. D. Beaton, S. L. Tisdale and W. L. Nelson. 1999. Soil Fertility and Fertilizers. PP. 406-425, In: M.

Pessarakli (Ed.), An Introduction to Nutrient Management. Prentice-Hall Pub., London.
16. Huixing, S. 2005. Effects of VAM on host plant in the condition of drought stress and its mechanisms. Biology 1:

44-48.
17. Kim, K. Y., D. Jordan and G. A. McDonald. 1998. Effect of phosphate-solubilizing bacteria and d vesicular-

arbuscular mycorrhizae on tomato growth and soil microbial activity. Biology and Fertility of Soils 26: 79-87.
18. Kleopper, J. W., J. Leong, M. Teinze and M. N. Schroth. 1980. Enhanced plant growth by siderophores produced by

plant growth promoting rhizobacteria. Nature 286: 885-886.
19. Kothamasi, D., R. Chander kuhad and C. R. Babu. 2001. Arbuscular mycorrhizae in plant survival strategies.

Tropical Ecology 42: 1-13.
20. Lambert, D. H., D. E. Baker and H. Cole. 1979. The role of mycorrhiza in the intraction of phosphorus with zinc,

copper and other element. Soil Science Sociology 43: 976-980.
21. Li, X. L., E. George and H. Marschner. 1991. Extension of phosphorus depletion zone in VA-mycorrhizal white

clover in a calcareous soil. Plant and Soil 135: 41–48.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html


)Glomus mosseae (...

22. Marschner, H. 1995. Mineral Nutrition of Higher Plants. Academic Press, London.
23. Maurhofer, M., C. Reimmann, P. Schmidli-Sacherer, S. Heeb, D. Haas and G. Defago. 1998. Salicylic acid

biosynthetic genes expressed in Pseudomonas fluorescens strain P3 improve the induction of system resistance in
tobacco against tobacco necrosis virus. Phytopathology 88: 678-684.

24. Meyer, J. M., F. Halle, D. Hohnadel, P. Lemanceau and H. Rateflarlvelo. 1987. Siderophores of pseudomonas
biological properties in iron transport in microbes. Plant and Animals 174: 180-205.

25. Mishra, R. R. 2004. Soil Microbiology. CBS Pub., USA.
26. Neilands, J. B. 1981. Iron absorption and transport in microorganism. Annual Review of Nutrition 1: 27-46.
27. Olsen, S. R., C.V. Cole, F. S. Watanable and L. A. Dean. 1954. Estimation of available phosphorous in soil by

extraction with sodium bicarbonate. WCC-103 Publication 125: 67-96.
28. Patten, C. L. and B. R. Glick. 1996. Bacterial biosynthesis of indole-3-acetic acid. Microbiology 42: 207-220.
29. Penrose, D. M. and B. R. Glick. 2003. Methods for isolating and characterizing ACC deaminase-containing plant

growth-promoting rhizobacteria. Plant Physiology 118: 10-15.
30. Phillips, J. and D. Hyman. 1970. Improved procedures for cleaning roots and staining parasitic and vesicular

arbuscular mycorrhiza fungi for rapid assessment of infection. Mycolology Socology 55: 158-161.
31. Qiangsheng, W., X. Renxue and H. Zhengjia. 2006. Effect of arbuscular mycorrhizal on the drought tolerance of

Poncirus Trifoliate seedling. Frontiers of Forestry 1: 100-104.
32. Ravnskov, S. and I. Jakobsen. 1999. Effects of Pseudomonas fluorescens DF57  on  growth  and  p  uptake  of  two

arbuscular mycorrhizal fungi in symbiosis with cucumber. Mycorrhiza 8: 329-334.
33. Richardson, A. E. 2001. Prospects for using soil microorganisms to improve the acquisition of phosphorus by plants.

Plant Physiology 28: 897-906.
34. Runjin, L. 1989. Effects of vesicular-arbuscular mycorrhizas and phosphorus on water status and growth of apple.

Plant Nutrition 12: 997–1017.
35. Sabannavar, S. J. and H. C. Lakshman. 2008. Interactions between azotobacter, pseudomonas and arbuscular

mycorrhizal fungi on two varieties of Sesamum indicum L. Agronomy and Crop Science 197: 1931-2250.
36. Subramanian, K. S. and C. Charest. 1999. Acquisition of N by external hyphae of an arbuscular mycorrhizal fungus

and its impact on physiological responses in maize under drought-stressed and well-watered conditions.
Mycorrhiza 9:69–75.

37. Sawwan, J., R. A. Shibli, I. Swaidat and M. Tahat. 2000. Phosphorus regulates osmotic potential and growth of
African violet under in vitro-induced water deficit. Plant Nutrition 23: 759–771.

38. Schenck,  N.  C.  and  K.  Perez.  1990.  Manual  for  the  Identification  of  VA  Mycorrhizal  Fungi.  Synergistic  Pub.,
Gainesville, Florida.

39. Souchie, E. L., R. Azcón, J. Miguel Barea, O. J. Saggin-Júniorand Ribeiro and E. M. Silva. 2006. Phosphate
solubilization and synergism between P-solubilizing and arbuscular mycorrhizal fungi. Embrapa Agrobiologia
41: 1405-1411.

40. Viets, F. G. 1972. Water deficits and nutrient availability. PP. 217-239, In: T. T. Kozlowski (Ed.), Water Deficits
and Plant Growth. Academic Press, New York.

41. Walker, C. D. and J. Webb. 1981. Copper in plant, forms and behavior. PP. 155-163, In:  J.  F. Loneragan, A. D.
Robson and R. D. Graham (Eds.), Copper in Soil and Plant. Acadrmic Press, Australia.

42. Yuncai, H. and U. Schmidhalter. 2005. Drought and salinity: A comparison of their effects on mineral nutrition of
plants. Plant Nutrition 168: 541–549.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
15

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.13.15.3
https://jcpp.iut.ac.ir/article-1-2241-en.html
http://www.tcpdf.org

