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1. Biofertilizers 
2. Plant Growth Promoting Rhizobacteria 
3. Azotobacter  spp. 
4. Azospirillum spp. 
5. Pseudomonas spp.   
6. 1-aminocyclopopane-1-caboxylic 
7. ACC deaminase  

J�E%� (" #�%+,�
 j��� &% SP(� 6	+,�
 ��.% 

� �()�(E�&(. �	+,-� o�"��B.%f�	% +�g �+,E("  ()

#� m��a� �
�\ )Zahir, et al., 2004.(  ���[)

�+,E(" �	% >E ��	!+* pO7� >T�Z () �()  q�,O�

o7M �!(� e�-�� >�Z &% ��� �
 � �\�  %� >��"

#� �%+Y +�gf� 6a� ��)! (Banerjee et al., 2006) . >"

>E ���^ Stancheva & Dinev )1992(  ��,\%! '%��$

� ��� >7	� e,��. ��" J�E e)+" >E  �+,E("

j��	&%+" D��	+�k.�&�� l(���" J	%=K% rT.  >��" SE

6.% ��\. Tilak et al. )1982 (�%+Z% (" =�
  o	

>
(O�* J	(�&� ��� o7M �!(� !+B�$ J	%=K% �%  +"

%� D�E�E�s�+E +,E("���&% (" �t" Du�� 4�V�� +g 

�
!+E ��)(7� %� j��	&%+" D��	+�k.�&� .���[) 

Cohen et al. )1980 (� �	+�\ ��� �()�t" 4�V�� (" 

�()!%H
 (" '&�%sp70  Usp80  �Co D��	+�k.�&� �+,E(" 

#�_� v.(I eE 'b�+,�
 (" #E(M �! j��	&%+" �! �%! 

7� %� l(���" J	%=K%�
!+E ��)(.  

et al. Ribaudo )1998 (��" ��(�) #.�+" (" 

j��	&%+" D��	+�k.�&� �+,E(" &% �% >	�. � ��� >7	� 

>E �
!+E ��)(7� ��� eY� �! �t" 4�V�� d	+^ &% 

>7	� � #	%�) JO" o7M '&� '%=��  >��+� �! ()

>
%! '�\ �+�\ �%+,�
 e	=
� 6�?(_K � 6K(	 J	%=K% () 

" �! &(,E%�	�>��" >7	� � w+ ��\ +,7�" ��\ �(�� �() 

6.% .Fulchieri & Frioni )1994 (%� ��� �()�t" =�
 

�+,E(" >	�. �! &% #^��O� ��(� #a�V�� >	(� (" 

D��	+�k.�&� >	�. o	 � j��	&%+" D��	+�k.�&� 

D�+K�k�?	 J	%=K% >$�=� �! (-
� 67E (" � �
!+E 4�V�� 

7	� � >��" #	%�) JO" o7M '&��(�� >" 6T�
 > 

�)(\ )4�V�� D�$ (�
!+E x�%=* %� .  

Bashan & Dubrovsky )1996 (��+� (" 

J)�HI  n%�
% (" >,K+* D(y
% �()PGPR �H	� >" 

�+,E(" >E �
!+E ��)(7� UD��	+�k.�&� j�Z �() 

+�gf� 6a� >7	� >" >��" #	%�) JO" o7M '&� 6T�
 

�+,E(" �	% (" 4�V��  +" � 6K+* �%+Y ()'&� e�-�� 

o7M )r�E+� #
�_� !%�� � #�"+E �() (SE 45. �! 

6�?(_K '!%! �%+Y +�gf� 6a� d	+^ &% >��" (" >7	� �() 

                                                                                   
8. Azospirillum brasilense  
9. Azospirillum lipoferum 
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  اه مواد و روش

 #,�	& �()!�E !+"�(E +�gf� >_?(5� ��G�� >"

                                                                                   
1. Serratia liquefacians 
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3. Azotobacter chroococcum 
4. Pseudomonas fluoresens 
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1. Harvest index 
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2. Pooling  
3. Nested  
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 (�! #��9:� �;� ×���� �� 7 **.03/1 *//3/0 **1.0//. ns./3/4 **1/0/8 ns33./0 *..0/4 *./3/.. *...// 

PGPR 6 *0.1/4/ *8.0/6 *.14/5/ ns.../6 *410// ns333/4 **0.3/.3 **.13/.8 **1///5 
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u738/87  q533/5  r.63/.76  q663/./7  o518/.33 u557/75 u433/186 D��& )J	9P� ODQ( 

����  

SC704  

g483//5  f748/0  f486/.4.  f1/8/.03  f70//.3/ f664/70 g7.3/744 Az 
r//3/81  o/83/6  p0.4/.86  n756/.58  m518/.3. r514/74 s1.7/737 As 
j003//7  h074/4  h..0/.6.  i385/.43  h783/.37 i774/70 j.07/703 Ps 
m133//.  i833/4  j784/.80  k484/.56  j033/.31 l033/74 m504/746 Az+As 
d468//3  d518/0  c10//.01  c0.0/13.  c/68/.3/ d.18//. d854//6. Az+Ps 
o538//1  l083/6  m530/.51  l880/.63  k448/.3. o357/70 p4.4/701 As+Ps 
a/78//.  a183/.3  a6/4/138  a313/1.5  a/83/.38 a533//1 a631//04 Az+As+Ps 

w5.8/85  s053/8  t/43/./1  r//3/./4  q853/04 w7.1/7/ w763/187 D��& )J	9P� ODQ( 

����  

SC700  

i083//7  g833/4  g4.5/.41  h7.5/.0.  h./1/.31 h376/74 i644//.6 Az 
s018/8.  p783/5  q480/.8.  p180/.84  n718/.33 t.18/75 u0/7/701 As 
l3/8//8  i083/6  j816/.67  k/66/.4.  i518/.3. k0.38/74 l187/745 Ps 
n378//5  j833/6  l.54/.57  l554/.63  k174/.3. n.78/76 o583/75. Az+As 
f643//1  e633/4  e/../.40  e.../.04  e683/.31 e.33/70 f/63//// Az+Ps 
q188//5  n433/5  o76//.55  m..1/.67  l833/.33 q683/76 r058/780 As+Ps 
c.48///  c.18/0  b..7/134  c174/1.6  b078/.37 c133//. c.0///67 Az+As+Ps 

v8.3/8/  r768/5  s775/.78  q 6.././.  p033/.33 v.18/78 v434/1/4 D��& )J	9P� ODQ( 

����  

B73×K18

h538//7  g383/0  f667/.64  g 417/.46  g733/.37 g418/74 h077/174 Az 
t.03/8.  p468/5  p6/4/./0  o 513/.58  n/68/.3. s818/76 t004/108 As 
k7/8//7  h533/4  i330/.50  j 5.1/.66  i083/.31 j568/74 k407/70. Ps 
m783///  k088/6  k74./.5.  k 775/.50  j548/.3. m014/76 n//6/758 Az+As 
e583//1  e783/0  d/3./.4/  d 68./.07  d5838/../ e/83//3 e553//77 Az+Ps 
p053//7  m718/6  m331/.5.  m716/.54  l048/.33 p8/4/74 q1.0/756 As+Ps 
b/03//3  b683/0  b/88/.05  b 605/138  b768/.3/ b433//. b0.7//48 Az+As+Ps 

* �:! �� ���	���	� ������ D�+ ����� R�!� �� D�&�� ��ST< U�I �< �� #��DI �? "<�� JK! �� �T��� ��8 "��� U):�� DC�� D���D� ���.  
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b773/88  kl133/5  n443/.78  m443/./1  J833/03 gh883/71 p533/1/8  D��&)J	9P� ODQ( 

����  

SC704 
)(�� (�!(  

fg.73//5  d333/0  de568/.4. de/83/.40  fg168/0/ fg683/77 h088/707 Az 
ab/83/84  ij133/6  gh/68/.5/ hi.68/.61  ij.18/0. h188/71 n/18/143 As  

f603//5  de683/4  ef838/.67 ef573/.41  gh633/07 fg/8/77 i648/763 Ps 
hi763//1  ef183/4  j833/.83  j183/.80  h483/01 h133/71 j.08/788 Az+As 
hi863//1  c183/0  cd133/.40 c133/.00  f333/08 ef183/75 de/38//// Az+Ps 
d/33/83  gh033/6  fg163/.56 gh163/.68  hi333/01 G333/77 k0.8/77. As+Ps 

gh/53///  ab333/.3  b038/136  ab/83/1.4  f583/08 ef333/76 c563//56 Az+As+Ps 

cd143/8.  j333/6  mn/53/.74 lm553/.//  d683/..3 e668//3 o333/163  D��&)J	9P� ODQ( 

����  

SC704  
)O�� (�!(  

e863//6  b663/0  de370/.41 de370/.0.  ab8.1/../ b438//8 f553/741 Az 
fg/73//5  h633/6  ij753/.8.  jk853/.84  bc.18/..1 bc333//8 kl333/715 As 
ij.03//.  cd.18/0  f671/.54  fg/41/.66  b333/..7 bc118//8 g533//30 Ps 
jk373//3  de683/4  fg1.5/.54 g/55/.65  b083/..1 b533//8 fg133//13 Az+As 
k.43/70  ab333/.3  c744/.08  bc574/13/  ab083/..7 ab333//5 b673//04 Az+Ps 
l4.3/7/  g333/4  h0/4/.86  i4/4/.58  c663/... bc.18//8 e613//87 As+Ps 

kl/./74  a833/.3  bc803/137 ab803/1.7  a183/..8 a133//4 d677/810 Az+As+Ps 
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a03/53  m633/8  m533/./3  l413/./5  k333/40 ij333/73 q443/173  D��&)J	9P� ODQ( 

����  

SC700  
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fg8/3//5  g333/4  e088/.60  de088/.44  hi.18/01 g488/71 hi568/745 Az 
b553/87  l333/5  jk/18/./0  k.18/.85  jk333/03 ij183/73 no/68/164 As 
ef.73//6  h633/6  ef648/.6.  f048/.60  h183/01 h163/71 ij838/75/ Ps 
c703/81  j333/6  h0.8/.85  i0.8/.5/  i833/0. hi333/71 m833/100 Az+As 
g..3//8  f.83/4  d/38/.45  cd588/.08  gh833/07 fg333/7/ g133//.7 Az+Ps 
e/83//6  kl183/5  g.08/.55  h8/8/.67  ij333/0. i683/7. jk163/783 As+Ps 
f803//5  d333/0  bc563/13.  b013/1.3  g333/0/ fg833/7/ ef038//71 Az+As+Ps 

c773/81  kl113/5  l753/.//  kl353/.83  e.13/.34 e51//74 no453/168  D��&)J	9P� ODQ( 

����  

SC700  
)O�� (�!(  

i753//.  d333/0  d566/.48  d566/.07  bc.53/..1 d1.0//7 de033///4 Az 
d.03/83  jk633/5  i107/.8/  j701/.53  d583/..3 de333//1 lm/.3/736 As 
h053//1  f133/4  ef154/.68  ef054/.41  cd333/... de883//8 g333//34 Ps 

jk54/70  g333/4  f/13/.50  g/13/.65  cd068/..3 de163//1 fg433//17 Az+As 
j/8//3  c183/0  cd/.5/.01  c855/133  c333/..1 cd133/// bc6/3//68 Az+Ps 
g35//8  i783/6  g887/.55  hi437/.61  de333/..3 cd683//7 i553/750 As+Ps 
i64//.  c183/0  a888/1./  a888/117  ab463/..7 ab033//6 ab/47/8.7 Az+As+Ps 

ab.33/84  l333/5  n443/.78  n601/./3  jk333/03 i.83/7. pq443/171 D��& )J	9P� ODQ( 

����  

B73×K18  
)(�� (�!(  

f503//5  e533/4  e818/.60  e51/.45  gh833/07 g333/77 hi818/74/ Az 
bc843/8/  jk683/5  k008/./4  jk183/.68  j033/03 hi483/7. no008/161 As 
fg1.3//5  f133/4  fg/48/.56  f674/.64  h333/07 gh483/71 k/48/751 Ps 
de/13//6  h633/6  hi303/.85  gh76./.6/  hi333/01 hi4883/7. kl303/716 Az+As 
gh633//7  d333/0  d773/.48  d/61/.01  g333/0/ f.83/78 f713//15 Az+Ps 
ef443//5  j333/6  gh658/.58  ij170/.57  i113/0. gh833/71 j658/787 As+Ps 
h373//7  bc833/0  c.88/.06  bc/75/13/  fg683/0/ f183/78 cd.88//84 Az+As+Ps 

cd013/83  jk683/5  n601/.7/  m573/./1  de333/..3 e.33/70 op678/15/  D��&)J	9P� ODQ( 

����  

B73×K18  
)O�� (�!(  

j813//3  bc833/0  e313/.64  de318/.40  b.33/..7 c583/// e7/3//70 Az 
e433//6  j333/6  j833/.83  k008/.88  bc383/..1 cd133//7 l333/7.0 As 
j/43//3  d333/0  f874/.63  g/48/.65  bc033/..1 c833/// fg733//1. Ps 
ij143//.  ef1.3/4  g56./.55  ij733/.5/  c103/... cd333/// gh437//37 Az+As 
i533//.  b633/0  de/61/.47  cd373/.08  bc583/..1 b68//8 e333///. Az+Ps 
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