
4121389228221 

  ( Heliantus annuus L.)  

1
*

23456

1246

35

231213872411389

ACC-

dS/m87EC

Pseudomonas fluorescens4912Glomus 

etunicatumGlomus intraadices

12

*

Kafi and 

Damghani; 1981)Giri et al.2007

1000

44.5Banaei, 

2005)

                                                                              
*mos-shirmardi@yahoo.com 

Helianthus annuus L

FAO, 2005)

8009

800

Francois, 1996)

48dS m-1EC

Mass and Hoffman 

1997

 dS m
-1

8-73020
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PGPR

Glick , 1997

11

ACC

ACC

Saravanakumar 

et al, 2006; Burd et al.2000)Mayak2004

Achromobacter piechaudii ARV8

ACC

NaCl  mM172

WUECheng2007

ACC

Mikola, 1973

Auge et al. 2001

Davies2001Glomus fasciculatum

Glomus fasciculatum

Feng2002Glomus 

mosseae

mM 

100

Subramanian

2005Glomus intradices

Glomus intradices

Sannazzaro2006Glomus intradices

AM

Sannazzaro2006Glomus 

intradices

Glomus intradices

K/Na

Al-karaki2006

Glomus mosseae

Griri2007

Glomus fasciculatumAM
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Glomus etunicatum

Glomus intradices

EC87

3020

Mass and Hoffman , 1997

F0Glomus erunicatum (F1) 

Glomus intradices (F2)) 4

B0Pseudomonas fluorescens4B1

9B2

12B3

4

SheldrickWang1993

(Ehyaei, and 

Behbahanizadeh, 1991)

(Ehyaei, and Behbahanizadeh, 1991)

Black et al. 1989

(Ehyaei, and 

Behbahanizadeh, 1991)(Ehyaei, 

and Behbahanizadeh, 1991)

(Ehyaei, 1991)

DTPA

(Ehyaei, and Behbahanizadeh, 1991)

cm22

cm204000

7

52

67

20

Glomus etunicatumGlomus intradices

10461

Pseudomonas 

fluorescens4912

12008

 
ACC

1
h

-1-
 µmoles ml µg ml

-1
 CFU ml

-1
 

Psedomonas fluorescens  strain4 178 382 10
9

77

strain9   P. fluorescens454 930 1/2×10
9

 

P. fluorescens strain12614 2110
9

52 

 

4

70FC

FC

50

80

20

P2O5

5
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138

2

2512

EL540-300

SPAD-502(Fox, 1994)

( RWC)

RWC

24

6524

RWC

(Yano, 2003)

100RWC

90

GATE HOUSE

ACC1

2

 

SAR

   

(mgkg
-1

(mgkg
-1

 )
  (mgkg

-1
 )DTPA  (meql

-1
)

651 321 0510 82 249 10 6739 5346 5645 306 25  040  

   (meql
-1

) 
 

EC 

(dSm
-1

) 
pH 

FC 

 

SP 

  

540 13 6513 275 - 87 867 23 3337  26 36 38

 

-

4

RWC

RWC

5

Pseudomonas fluorescens412Glomus 

intradices

Glomus intradices

-

Al-

karaki 2006

Pseudomonas fluorescens9

5

49Pseudomonas fluorescens

Glomus etunicatum

Glomus intradicesPseudomonas 
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fluorescens9

5

Glomus 

intradicesPseudomonas fluorescens9

6

Glomus intradicesGlomus intradices

Pseudomonas fluorescens412

6

Feng

2002Davies2001Al-karaki2006

Pseudomonas fluorescens12Glomus 

etunicatum

6

Glomus etunicatum

Glomus 

etunicatumPseudomonas fluorescens4Glomus 

intradices49Pseudomonas fluorescens

6

Pseudomonas fluorescens9

Glomus etunicatumPseudomonas 

fluorescens4

6

Pseudomonas fluorescens4

Glomus intradices

6Mayak2003

Achromobacter piechauudii VRV8

ACC

Mayak

2004Achromobacter piechauudii VRV8

Kohler2006

Lactuca sativa

3

 
 

 

 

 

 

RWC
 

 
 

 

 

 

 

      

34510 * 3211526 ** 402137 ** 2360 ** 
88561209  

ns 
550 ** 1794 * 61950 * 2592 ** 1563 ns 188227 ** 2

5661  ns 930205 ** 54733 ** 0760  ns 
03822091  

ns 
60 ** 0943 * 868121 ** 1820 ns 21112 ** 818217 ** 3  

151715 ** 144298 ** 7668  ns 5860 ** 01129140 * 2831 ** 63513 ** 168313 ** 17712 ** 507191 ** 68936 ** 1  

2382  ns 700145 ** 47799 ** 1350 * 28884480 ** 3160 ** 1663 ** 59471 ** 1320 ns 3981 ns 2056 ns 6  

5991  ns 42232  ns 1370  ns 0990  ns 
38510330  

ns 
1920 ns 9496 ** 31428 ns 6381 * 7083 ns 68912 ns 2  

2282  ns 4885  ns 13222 ** 2060 ** 84484354 * 0870  ns 6185 ** 68560 ** 8470 ns 53815 ** 957153 * 3  

5724  ns 756138 ** 6299 ** 2180 ** 51069430 ** 1040  ns 8030 * 25724 ns 6950 * 7286 ** 581117 * 6
 

7442   03940   8242   0470   94121839   0810   8990  87514  4060  9971  63342  72  
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773  539  192  3312  6812  176  7414  410  4224  489  557    

**        *   ns 15

 
4

 
5

 درصد 

 كلونيساسيوى

 سطح برگ

(  Cm
2) 

 قطر طبق

(  Cm) 

RWC 
 
)%( 

برگ  پتانسيل آب

( -Bar) 
 تيوارها

4/53 k 1078cdef 025/4 f 69/69 f 475/1  e  F0B0 

رقن 
 يوروفلور

7/56 ijk 1297abc 2/4 ef 29/75 e 725/1  bcde F0B1 

11/55 jk 1335ab 525/4 cde 44/77 bcde 825/1  bcde F0B2 

62/57 hijk 1218abcd 45/4 cdef 89/75 de 775/1  bcde F0B3 

11/70 bcde 1117bcde 6/4 bcde 53/79 bc 475/1  e F1B0 

47/69 bcdef 1059cdef 625/4 abcde 97/75 de 825/1  bcde F1B1 

04/68 cdefgh 1209abcd 8/4 abcd 33/78 abcd 475/1  e F1B2 

76/58 ghijk 1197abcd 625/4 abcde 28/76 de 775/1  bcde F1B3 

1/82 a 1298abc 8/4 f 33/80 a 625/1  cde F2B0 

17/68 cdefg 1236abcd 625/4 abcd 2/78 abcd 575/1  de F2B1 

04/68 cdefgh 1209abcd 050/4 abcd 33/78 abcd 475/1  e F2B2 

76/58 ghijk 1197abcd 625/4 abcde 28/76 de 775/1  bcde F2B3 

21/56 defghij 1332ab 2/4 ef 56/63 g 450/2  a F0B0 

 رقن هستر

68/64 defghij 1114bcde 875/4 abc 83/76 cde 65/1  cde F0B1 

81/55 ijk 1088bcdef 7/4 abcd 7/77 abcde 8//1  bcde F0B2 

89/58 fghijk 8/940 ef 050/5 ab 36/77 bcde 025/2  b F0B3 

32/78 abc 3/998 def 1/5 a 08/78 abcde 8/1  bcde F1B0 

63/68 bcdefg 1123bcde 85/4 abc 47/46 de 7/1  bcde F1B1 

09/61 efghijk 1203abcd 725/4 abcd 41/78 abcd 825/1  bcde F1B2 

79/72 abcd 1059cdef 725/4 abcd 78/75 de 95/1  bc F1B3 

87/72 abcd 1414a 35/4 def 13/78 abcde 575/1  de F2B0 

88/72 abcd 1200abcd 75/4 abcd 14/80 ab 975/1  bc F2B1 

82/78 ab 5/871 f 825/4 abcd 16/76 de 575/1  de F2B2 

31/76 defgh 1205abcd 7/4 abcd 86/76 cde 8/1  bcde F2B3 

F0F1F2B0B1

4B29B312

(Measured SPAD 
value) 

 
RWC

(-Bar) (cm2  (cm) 
     

 

 

g 

48843 b 42658 b 2274 b 8411 a 221175 ab 5034 b 0346 b 68935 b 4042 b 5814 a 94884 ab  F0 

74743 b 49369 a 50277 a 7841 a 881117 b 7624 a 7416 a 13438 a 5142 b 9314 a 96883 b 
 
F1  

57644 a 11871 a 05378 a 6721 b 751203 a 64 b 5216 a 42237 ab 9092 a 20615 a 24389 a 
 
F2  

86943 a 33570 a 88574 b 7331 a 131206 a 3884 b 9035 b 91533 b 642 a 50314 b 93484 b  B0  

31344 a 75366 ab 14977 a 7421 a 331171 a 6674 a 6816 a 24139 a 6342 a 88615 a 57390 a 
 
B1 4  

75443 a 15564 b 56077 a 7381 a 581145 a 7174 a 6266 a 72437 a 6812 a 96614 ab 40886 b 
 
B2 9  

81143 a 14064 b 77376 a 8501 a 421139 a 7174 A 5186 a 44837 a 4822 A 27314 b 63183 b 

 

B3 

12  

66646 a 58364 b 89476 a 6881 b 291202 a 5064 b 0556 b 27635 b 2532 b 49513 b 21883 b  C1 

20741 b 10868 a 29076 a 8441 a 941128 b 7384 a 8096 a 88838 A 9652 a 31916 a 55589 a  C2  
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6

اندام هواييوزى تر  اندام هواييوزى خشك وزى خشك ريشه وزى تر طبق وزى خشك طبق  
 تيوارها

g 
375/4 e 39/29 gh 685/1 f 21/11 j 21/76 e F0B0 

 رقن يوروفلور

562/4 de 05/30 fgh 592/1 ef 77/12 hij 79/83 bcde F0B1 

33/5 cde 82/34 defg 055/2 def 45/13 ghi 83/88 abcd F0B2 

280/6 abc 95/36 abcde 005/2 ef 71/13 fghi 96/84 bcde F0B3 

912/6 abc 04/36 cdef 58/2 bcdef 80/13 efghi 81/77 de F1B0 

508/6 abc 44/36 bcde 225/2 cdef 65/13 fghi 62/79 cde F1B1 

042/7 ab 29/37 abcde 53/2 bcdef 29/14 defgh 39/81 cde F1B2 

505/6 abc 32/37 abcde 34/2 cdef 4/13 ghi 07/82 cde F1B3 

17/4 e 98/27 h 030/2 def 49/11 ij 53/80 cde F2B0 

46/6 abc 64/40 abcd 435/2 bcdef 78/15 bcdefg 81/98 a F2B1 

518/7 ab 39/39 abcd 16/3 abc 61/14 cdefgh 63/84 bcde F2B2 

998/6 ab 01/37 abcde 038/2 def 79/13 efghi 97/79 cde F2B3 

29/6 abc 30/32 efgh 118/3 abcd 83/16 abc 74/90 abc F0B0 

 رقن هستر

61/7 a 04/43 a 778/2 bcde 07/18 ab 33/93 ab F0B1 

678/6 abc 15/39 abcd 662/2 bcdef 9/15 abcdef 36/88 abcd F0B2 

15/7 ab 81/39 abcd 978/2 abcde 72/14 cdefgh 36/81 cde F0B3 

22/7 ab 92/42 ab 488/2 bcdef 91/15 abcdef 37/85 bcde F1B0 

508/7 ab 02/43 a 925/2 abcde 2/18 a 93/93 ab F1B1 

35/6 abc 68/35 cdef 8/2 bcde 33/16 abcd 46/87 bcd F1B2 

88/5 bcd 37/36 bcde 225/2 cdef 91/13 efgh 10/84 bcde F1B3 

45/6 abc 86/34 defg 94/3 a 8/17 ab 94/98 a F2B0 

438/7 ab 26/42 abc 488/3 ab 86/16 abc 96/93 ab F2B1 

838/6 abc 02/40 abcd 878/2 bcde 22/15 cdefg 78/87 bcd F2B2 

295/6 abc 23/37 abcde 308/3 abc 11/16 abcde 33/89 abc F2B3 

F0F1F2B0B14B2

9B312
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