
 / / /

)Solanum tuberosum(

*

) ://://(

 .
 .

  )    (            
)Bacillus polymixa()Pseudomonas putida(  )Azotobacter chroococcum(   
)Glomus intraradicies( +++ + +

 ++ ++ .

 .
 % . .

 .
 ++ .+

 .

.

:

 .

 .

* : :amin5000000@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             1 / 12

mailto:amin5000000:@yahoo.com
https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


 / / /

)Solanum tuberosum (   

   

  

 .

       

         

    ) .(  

    

  ) .(   

  

   

  

).(

    

    

  

      

   

   

   ) .(   

   

    

   

) .(  

      

       

 .  

       

    

) .(   )PGPR (

    

  

      ) .(

      

   

) .(

   

 .  

  

).(

         

   

) .(

Azotobacter

AzosprilliumBeijerinckiaArthrobacterBacillusClostridium

EnerobacterGluconacetobacterPseudomonas

) .() (     

   

 .

   

   

      

     

       

  ) .(  

) (    

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             2 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


...

    

 .    

      

  .  ) (  

  

 .    

) (    

    

 .) (

        

 .     

        

        

    

) .(   

     

     ) .(

  

     

.

  

   

 .

     

 .    

  

) .(

PGPR

.

    .  

 .   

)Azotobacter chroococcum(  

)Bacillus polymixa(   )Pseudomonas

putida()Glomus intraradicies(

 :.)  (.  

.  .

.  .   +.

+.+  . +

. +. +

+. ++  

       .

  

.

   )  

  -

 ( .   

      

 .

   

 .      

 .  

MS  

  

.  

 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             3 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


 / / /

.

    

    

      .

   

 .     

     

 .

  

   

 .

   

 .  

  

-

       cfu ml-1×

.   

 .  

    .

       

  

 % .

 .

  

    

.

 .  

  

 .

SAS

   Excel   .

 %

 %       

)LSD ( %.

       

  

 %

 .  

.

      

      

     %  )  ( .

       

+     

)( .  

 %)(  

      

)(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             4 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


...

 .

*** :ns :

 .)()(

)()() () (

 %.

    

**/ ns/ **/ ns/ **/ **/ **/ **/
**/ **/ **/ **/ */ **/ */ **/
**/ ns/ **/ ns/ */ **/ **/ **/  ×

/ / / / / / / /

/ b / c / c / b / a / a / a / a

/ b / b / b / b / a / b / b / a

/ a / a / a / a / b / c / ab / b

/ e
/ e / / / f / bc / d / a-d

/ cd / c-e / / / b-e / c / d / de ++

/ de / de / / / d-f / c / cd / a +

/ cd / c-e / / / ef / c / cd / e

/ ab / ab / / / ab / a / a-d / ab +

/ a / a / / / a / a / a-c / a-d +

/ b-d / cd / / / b-e / ab / a-d / a-c ++

/ bc / cd / / / b-d / bc / a / c-e +

/ cd / cd / / / b-f / bc / b-d / b-e +

/ b-d / bc / / / a-c / a / a / a-e

/ de / c-e / / / c-f / c / d / b-e

/ ab / ab / / / b-d / ab / ab / ab

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             5 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


 / / /

 .

* :±)SE (.

  

)/P < .() (

)(.) (

(Nigella sativa)

    

 .

) (

       

.

  

 %) .(    

  

)( .

   

      

 . %

)(/  

    .    

   

)/P  < .(   

)  ( .   

      ) (  

     

)Cicer arietinum (     

    

 .) (

     

 .  

)**/(  

  )**/ (    

)**/ ()(.

  

   

 % .+

 +       

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             6 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


...

 .

* :±)SE (.

.

*** :ns :

  

) .(

     %  )  (

/

/     

) .(     

)/P  < .(  

)/ (     

)( .  

   

     

       

) .(

        

) (     

    

 .   ) (

-

/ ns -

/ ** / ** -

/ * / * / * -

/- ns /- ns / ns /- ** -

/ ** / ** / ns / ** /- ns -

/ * / ** / * /- ns / ns /- ** -

/ * / ** / * / ** / ns / ** / ns -

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             7 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


 / / /

 .

* :±)SE (.

   

 .Vallisneria spiralis

     

 %    

) .() (   

      

    

      

    

.

  

    

      .

    

      .   

   +

 +  

) .(   %

     

) .(

   

)/P  < .(  

     +  

  )  ( .

) (  

   

  

 .) (

  

.

       

   

.  

 %  

       

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             8 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


...

 .

* :±)SE (.

) .(    

  

Goldrush).(

    

        

   

   . +

  +

        

///  

) .(

 %)(

/   

) .(   

       

 %.   

++  

)( .   

  

 .  

     

 .   ) (  

   

   .    

  

    

   .   

) (    

 %

        

 .

       

)() (

) (   .   

    

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                             9 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


 / / /

 .

* :±)SE (.

 .

* :±)SE (.

)**/ (   

  

      

) .(

  

 .

       

  

         

 .  

+

 +

    ///

 .   

 %)(

      

 .   

 % .     

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                            10 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


...

 + +   .

      

     

 .

  ) (    

  

  

.

  

   

      

 .

       

 .   

   

     

.

1. Rezaei, A., V. Soltani. 1996. Potato Cultivation. Mashad Jahad Daneshgahi Press. (In Farsi).
2. Masoudi, F., M. R. Zartoshti, B. A. Mandolkani, M. R. Sadaghiani, V. H. Nazarli. 2010. Effect of irrigation intervals

on yield and plant characteristics of potato (Solanum tuberosum L.). Iranian Journal of Agricultural Science 12:
265-2787. (In Farsi).

3. Abdul-Jaleel, C., P. Manivannan, B. Sankar, A. Kishorekumar, R. Gopi, R. Somasundaram and R. Panneerselvam.
2007. Pseudomonas fluorescens enhances biomass yield and ajmalicine production in Catharanthus roseus under
water deficit stress. Colloids and Surfaces B: Biointerfaces 60: 7–11.

4. Brown, M. E. and S. K. Burlingham. 1968. Production of plant growth substances by Azotobacter chroococcum.
Journal of General and Applied Microbiology 53: 135–144.

5. Brussard, L. and R. Ferrera-Cenato. 1997. Soil Ecology in Sustainable Agricultural Systems. Lewis Pub., USA.
6. Carletti, S., E. R. Caceres and B. Liorent. 1994. Growth promotion by PGPR on different plant species growing in

hydroponics conditions. In: Improving plant productivity with rhizosphere bacteria. Proc. 3rd Intl. Workshop on
Plant Growth Promoting Rhizobacteria, Adelaide, Australia.

7. Celik, I., I. Ortas and S. Kilic. 2004. Effects of compost, mycorrhiza, manure and fertilizer on some physical
properties of a chromoxerert soil. Soil and Tillage Research 78:59-67.

8. Davies, F. T. Jr., C. M. Calderon and Z. Huaman. 2005. Influence of arbuscular mycorrhizae indigenous to Peru and
a flavonoid on growth, yield and leaf elemental concentration of ‘Yungay’ potatoes. Horticultural Science
40:381-385.

9. Douds, D. D., J. G. Nagahashi, C. Reider and P. R. Hepperly. 2007. Inoculation with arbuscular mycorrhizal fungi
increases the yield of potatoes in a high p soil. Biological Agriculture and Horticulture 25: 67-78

10. Eghball, B. 2002. Soil properties as influenced by phosphorus- and nitrogen-based manure and compost
applications. Agronomy Journal 94: 128–135.

11. Fayez, M., N. F. Emam and H. E. Makboul. 1985. The possible use of nitrogen fixing Azospirilum as biofertilizer
for wheat plants. Egyptian Journal of Microbiology 20: 199–206

12. Graham, S. O., N. E. Green and J.W. Hendrix. 1976. The influence of vesicular- arbuscular mycorrhizal fungi on
growth and tuberization of potatoes. Mycologia 68:925–929

13. Hafeez,  F.  Y.,  M.  E.  Safdar,  A.  U.  Chdhry  and  K.  A.  Malik.  2002.  Rhizobial  inoculation  improves  seedling
emergence, nutrient uptake and growth of cotton. Australian Journal of Experimental Agriculture 44:617-622.

14. Hungria, M., D. S. Andrade, A. Colozzi-Filho and E. L. Balota. 1997. Interactions among soil microorganism and
bean and maize grown in monoculture or intercropped. Pesquisa Agropecuária Brasileira 32:807-818.

15. Hassanpanah, D., R. Shahryari, A. Shamel and L. Fathi. 2008. Effect of thiourea and gibberellic acid on dormancy
breaking of potato minitubers (Agria cultivar). Abstract Book of 5th Irani. Hort. Cong, Agriculture Faculty of

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

                            11 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html


 / / /

Shiraz University, 6-9 September 2008, p. 100.
16. Kumar, V., R. K. Behl and N. Narula. 2001. Establishment of phosphate solubilizing strains of Azotobacter

chroococcum in rhizosphere and their effect on wheat under green house conditions. Research Journal of
Microbiology 156: 87–93.

17. Ladha, J. K., J. Bnnelt, G. K. Reddy, P. M. Reddy and U. Singh. 1998. Opportunities for increased nitrogen use
efficiency from improved low land rice. Ecological Monographs 280: 15-22.

18. Niemira, B. A., G. R Safir, R. Hammerschmidt and W. B. George. 1995. Production of prenuclear minitubers of
potato with peat-based arbuscular mycorrhizal fungal inoculum. Agronomy Journal 87:942–946

19. Rai, S. N. and A. C. Gaur. 1988. Characterization of Azotobacter spp. and effect of Azotobacter and Azospirillum as
inoculant on the yield and N-uptake of wheat crop. Plant and Soil Science 109:131-134.

20. Roberts, T. L. 2008. Improving nutrient use efficiency. Turkish Journal of Agriculture and Forestry 32:177-182
21. Shaalan, M. N. 2005. Influence of biofertilizers and chicken manure on growth, yield and seeds quality of (Nigella

sativa L.) plants. Egyptian Journal of Agricultural Research 83:811-828.
22. Sharma, A. K. 2002. Biofertilizers for Sustainable Agriculture. Agrobios, India.
23. Singh, S. and K. K. Kapoor. 1998. Effects of inoculation of phosphatesolubilizing microorganisms and an

arbuscular mycorrhizal fungus on mungbean grown under natural soil conditions. Mycorrhiza 7: 249–253.
24. Sing, M., H. S. Chaube and R. P. Sing. 2001. Effect of Pseudomonas fluorescent on primordial formation, yield and

control pathogenic fungi of Agaricus bisporus (Lang) sing. Journal of Mycology and Plant Pathology 30:313-326.
25. Sumana, D. A. and D. J. Bagyaraj. 2002. Interaction between VAM fungus and nitrogen fixing bacteria and their

influence on growth and nutrition of neem (Azadirachta indica. A. Juss). Indian Journal of Microbiology
42: 295–298

26. Vessey, J. K. 2003. Plant growth promoting rhizobacteria as biofertilizers. Plant and Soil Science 255: 571-586.
27. Vosátka, M. and M. Gryndler. 1999. Treatment with culture fractions from Pseudomonas putida modifies the

development of Glomus fistulosum mycorrhiza and the response of potato and maize plants to inoculation. Applied
Soil Ecology 11:245–251

28. Wu, S. C., Z. H. Cao, Z. G. Li and K. C. Cheung. 2005. Effect of biofertilizers containing N-fixer, Panda K
solubilizers and AM fungi on maize growth: A greenhouse trial. Geoderma 125: 155-166.

29. Yao, M. K., R. J. Tweddell and H. D. Desilets. 2002. Effect of two vesicular-arbuscular mycorrhizal fungi on the
growth of micropropagated potato plantlets and on the extent of disease caused by Rhzioctonia solani. Mycorrhiza
12:235–242

30. Yasari, E. and A. M. Patwardhan. 2007. Effects of Aztobacter and Azospirillium inoculations and chemical
fertilizers on growth and productivity of canola. Asian Journal of Plant Science 6:77-82

31. Young,  C.  C.,  W.  A.  Lai,  F.  T.  Shen,  W.  S.  Huang  and  A.  B.  Arun.  2004.  Characterization  of  multifunctional
biofertilizer from Taiwan and biosafety considerations. Intl. Symp. on Future Development of Agricultural
Biotechnology Park. 373-388.

32. Zahir, A. Z., M. Arshad and A. Khalid .1998. Improving 7 maize yield by inoculation with plant growth promoting
rhizobacteria. Pakistan Journal of Soil Science 15: 1-11

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

24
-0

4-
11

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.4.2
https://jcpp.iut.ac.ir/article-1-2229-en.html
http://www.tcpdf.org

