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Control (Jroro ST

Al (59, plaiie Of b gdiiacds 5l am 5 00 (xbaw Jgheds 4BB0 S Bde s prdws Co IS s b (5845 5l
50 azBa Ve Soe 4 baydo ¢ iailex 5l o ol (5510455 4z 0 YV sles )0 gaemme ol g il ool Jll gl e Slo



11 S pole 0 55 o 5l

SB $555S5sm 5 S3lsm allie j9me VY45 0 s AL F

5oy bl o eolatul o13¢ cudsSl cutS lase 1 5 ,55h 3SS jakate 4 VYAV (), Sen g iy o) ol ails
4 6550 sbalas 5l 5 aig cele VP Soe 4 g adBs 0 190 VY 05 b g ugeadi a0 T gleo
S8 4z gladiny Sl ey 55y e S 4 Dsmeilimges 9y slake ST e 50 25Tl gk V- T luie
&LQ:DBAJ ub; Sz QET la oL:f S Q)5 W 6)5 o)L.\J‘ Lbc\ag.' Jg]o 9 4......4) 9 @‘5.5 ‘bLb‘ S 0)3 9 6)51 =
Al g pSeslul ol S sile ax o Ve sles jo el VY o 4y aLS
Lalus Jodgo 2 Lwbad

sl el sloslanl b5k cam V0 Jobo L 16SIDNA dslad s ol ploil LIS 50 s, L DNA #f 5eil
delad SO a5 1492R(5-TACGGYTACCTTACGACTT-3)y 27F(5-AGAGTTTGATCMTGGCTCAG-3)
L1580 ey 3 ookl b ol Casd £ LngG”}S A ooliw 8 SF= 0,5 Bioneer 5,4 a 6”5" ROV JA AW ¢
OV ) 5 o, daiad olulis beaslas NCBI oL 5l eolaiwl b g wsus il 5 9 Bioedit

loil 00,5 o3ls s 70 sl o 10 3 SAS 9.1 1381 0 5 b (bl o g 425 laools (555l 5 go 51
093] Lags (6] aglin Gl s 28,5 18 () )50 Bi ok B9 S 5alsS (15a5] Lo a0l (35 Sl
b gl S5
Cou g @L’e

ol 00l AMS ¥ Jguz jo idgh opl jo ooleiwl 550 S pliond (S5 58 LSL‘%_;‘}.{S

S 50 00 (515 03Il (2l 9 (S 3 S o -V Jgur

ds/m)y S, xSl colon s (1) Sal (PpM), s ) I oS pH Sl p diges Joro

-If Silty Clay Loam YZIVO 10 \TARN¢ ' Gyo ilw Y b

5% 4265 ol 3 Shos iy I om0 gl L b

S5 ol ol 8 pe SUE  5 55ly Giiha slaaisS el 1 ol (slaosls ol 5 a3 51 Jeol il
slo las glss plal Sl (59 (Nl dunlio 2509y 10,95 1 ol b duslie o ol BB 3l oo )0 O zhaw o b
Ozl j0 a5 05,5 VAY 1/ polio b sy 4540 P2 (628U L onds il S 4y bgspo (uSibeo (g3 it oS
< B124 B19 B1l ais¥ slas iSU doassS cpl 3 gy ol lis 1) ol38l o S VOV Jlade b oals b awslie o as o
Al Siz (59 Gl camw 0,5 VDT 9 V/IOF NIOA NEF NIEE NFA VPN polio b s 5 4 50 D1 D4 D3 19
SIS 50 0, 5 VY Jlade b B71 @5 yrizmen 0505 jlobae aalis b avslie ,o lagyl ke S Lol wiogs oo s
O USK8) 000,85 sals b awlis jo glse plail Sz 5 0Kl ialS cely

LB124 aygu L onds il S a4 bgy o S (55 uSlhoe o YL aS 0lo L ain ) S 55 Sl duslie
D9 510,95 0 IS 0 65 /A Jlaae L sals b aslie 10 s0o,0 O Hloliee OS] 5l aS 0gy HlalE 0 0,5 ¢/ jlass
5 6o, 0 ol BB 5 HlalS 5 6,5 < /FA lade b 50 P2 4565 6,550 L onds iy S B124 55U 5l e
i 5 4 polie b 55 D3 9 B19 (D1 19 Bll 40 w3 sla s oSL L oo peidli sloS 09y 0,95 5 vals b anslis
Ol Lol Wags 1o 65 1 dals b auslae jo 6 5YL Ay S (59 uSleo 5l )8 10 g /0 /AT - /OF /DA - [OA
5 1Y oy a4 polae L D4 g B71 468 slas,iSL b oo mdli slo S5 050 loline dals b aslin jo lacddis|



11 S pole 0 55 o 5l

S 659055 5 S35l Wlie je2me VA8 e b A S

g by ymals cel s g wiolw plas sals b aslie jo i) Sas 59 50 g bl malidl HlalS s 68 ¢ /FF
(Y JSCs) o sals 4 Cas o Slee

2 pa ab oe b

1.8 abc abc aped

1.6 20eC bed hod ped peg cd d
1.4
1.2

0.8
0.6
0.4
0.2

L b e 50 ol iy 5 e slags ;S b jland 50 (g pIil Sl (359 (reSilen Lo —) IS

R R S SN, SR IX. P
N L R O T U SR

L b i lio 5o ol ) I yomo Lo g L b Hload 5o dll ) SCUS (59 (eSlo Lo -F STl

16 . @ ab .
abc
15 ahc apc be
14 bc bc ¢
C ¢
13
12
11
O BN NN P> O DD O NS
Q;S'r\' Yooy R é\ T ¥ Q Q ™ (,\éo

(50 ) &3 £185 ) iln dmlio ¥ IS



11 S pole 0 55 o 5l

SB $555S5sm 5 S3lsm allie j9me VY45 0 s AL F

iy 419 g B124 sladgun L oad il S oS ol plis 55 (K558 4255 oLS 2l pludl el )l (2 S0lee annlie
o 5l VYUY i b aalds b dglie 1o lsn plail lis,] ailioe oyt sl 2o il VOIA 5 VO/A yyolie L
NEE VA OO iy 4 polie b 55 40 o D1 D3 B19 D4 B71 P2 BIl cladssw dndssm cpl 3 g s
S Lol Wi aalds 4y G 3,Shas 03e0s 3 22lsp ol £l ,| Lgl3dl oo yio il VY/E o VE OF NEN NEE
(¥ S5 ) 950 lolins amlis b dunlia ;o

HB Do ) ()8 azss ol e Dlao wisg ;0B calize slodiss 4 bgye gbaygw @bl 4 azg b
s ol 50 sleas g I P.geniculate 5 Achromobacter B. megaterium a4 by o sbods gus diides Souts > 95
Sl b uligagdges 5 12Sligeg ST e pushoasly (slodiss o5 ol ()] (sbsS 4285 plonil Slalllas 55T 51 Jol> mlis oy,
OlalS ;o 1) (A5 5 (o5 0y Lainsd adg 5 2l polie 5 OF Qi dguy ) o (B S (595 (St
(Chen et al., 2006) suS' oo Co g

skl 5 e egire ekl Slas L alewg 4 gk (nl J0 (KB 4z oS a5 ale S (55 Gl
53 50 (Vo) o) (S 5 alox 51l oo, LSl @ 5 () Ktimgsy 100 Lawgs 1 2Sligeg ST g pss 515
27 2530 |y P32 e Gaghoals 5 oo Gashels Aoz 5l Guslesly sladisS b1y iS5 (K58 a5 ay) el 5T
A5l 09 s iSh cpl jpam )3 paiS g (K58 azsS aly) g alle SaS 5 5 09 Gl (Sl leasdly 5 wsls 3
215 Nl L3 (35 o pien 5 3,5 o)Ll (VVAY) o) lSe 5 gl 5,518 gy & Ol o)l (ol 53 batassy
Rl 2,0 YYIAY aald Jlas b aslie 0 a5 39 pg 51 ushowly 655h rgm b s & bgyye (558 455 olS
93 b o (Ve Fab) oKen 5 SLle slo adly b 38l55 )0 2Sbges ;ST 8L hawgs aty ) Sas 055 Jaaliél ol plas
GASL L (S5 axsS olS Aty il Lulpd 90 8 j0 &5 wlbios et S g S A5 ald 0 eg
5 S50t (5 5 T & S (S8 4z 55 Jood Gl s iSliges ST

ol 45 0l osaline 1Slgeg ST g uligagogu slaaiss jo obS elis)| (halBl it (il ool @l el
olyon 4 uligegogw slaaiss glyil 5l ol 0gd i (Y0 +9) e 5 lolguts oo slaaidl L wilgs oo nazily
Ol Sl Sl a5 b asie Ghaghy cal o 9 WS eolitul bl Koo 5 el el Gt 5o 2Sliges ST
e 50 gy 0 el wald b awslie (o ()8 455 olF (g0,Slas sl yial il ol ol Eel oLS wl; oaim
ekl ligagdsms 5 25k 53l 62l L b ol slayde a5 1) )0 s elis ) (gao,0 AID (2l V3A) () Sen 5 15
30,5 158 (g ouds

Alige laaiss bl 5l m (K7 azs5 olS oMles slo (Fhy (i Ot alie (agh a5
Gilidn cloagloz b il 5 ey 0y il lsee o b b alowl aildS bagms jo LS cotS Lyl o b3Sk
aFie i iagh (nl )0 eh (atiie Gab) sdaas Gl o yiie Sl e (n e o8 9 098 (e 2L ST
SRS g Wl plas k) Gl e (Gald K08 (B g wad a0 pSeda Gl Cel bl (S ws S
Ol S o Soge sbalaz Gl jlaisd olS al, el cael wlgioe a5 wisls plas Slaglie 1 e el
) Gl el 0l o geadls 5l ey a5 Giols LaS (eligagoges 5 yiShges ST skl slaaisS slacs ySL «iaghy
@1y ab) ailgn a5 oL L disS (o nte @lolid b oS o8 DLl haghy onl s gz BB Gl 4 olS
Sl Gl 6 etz Ol 4 ]) QLS il (g oo wams Gl Bl (s BB Gl

&bw
I8 .(Cicer arietinum L) \)9.7‘6 \))S-LA.C 9 Sz ools éo..?u » f’ﬁ*’ﬁf)})‘“ 9 wbjﬁ}b}m s)..SLsyj)‘ 5r95i4).....w3)—|
255 ATAY ols o VAT + ol Sbls ool 5 el pole o S5



11 S pole 0 55 o 5l

SB $555S5sm 5 S3lsm allie j9me VY45 0 s AL F

XYY A oy S slis alxe 16SIDNA

&Lﬁbwb&asb}w .‘a..uﬁ.a u."b—‘ ud} 61).1 wlﬁ) w..a.a AYAY -9 mé‘)’ C)b 9 & 4‘5)‘).6‘3 Lsa.u).w P sc\b‘)’ Qe “) 569.:)..» -Y
NABVAY (YVY al> . lalS cbli> Log) axals S o Jole Rhizoctonia solani s 58 o eld

9 ) p peliy 0atiS S5l (slags Sl rgm aed 3B ATVAY 0 gl 5.0 el (e g oSl 5yslas ¥
YOO-YEO (VY al> .S 5 O isls . (K3 a9 olS 0 sl iz il 38

5- Anonymous. 2013. Food and Agriculture Organization of the United Nation (FAO).

6- Bakr, J., Daood, H.G., Pék, Z., Helyes, L., and Posta, K. 2017. Yield and quality of mycorrhized processing
tomato under water scarcity. Applied Ecology and Environmental Research 15(1): 401-413.

7- Banchio, E., Bogino, P.C., Zygadlo, J. and Giordano, W. 2008. Plant growth promoting rhizobacteria
improve growth and essential oil yield in Origanum majorana L. Biochemical Systems and Ecolology 36:
766-771.

8- Chen, X.H., Vater, J., Piel, J., Franke, P., Scholz, R., Schneider, K., Koumoutsi, A., Hitzeroth, G., Grammel,
N., Strittmatter, A.W., Gottschalk, G., Sussmuth, R.D., Borriss, R. 2006. Structural and functional
characterization of three polyketide synthase gene clusters in Bacillus amyloliquefaciens FZB 42. Journal of
bacteriology 188 (11): 4024-4036.

9- Grobelak, A., Napora, A., M, Kacprzak. 2015. Using plant growth-promoting rhizobacteria (PGPR) to
improve plant growth. Ecological Engineering 84: 22-28.

10- Hassen, A.l., and Labuschagne, N. 2010. Root colonization and growth enhancement in wheat and tomato
by rhizobacteria isolated from the rhizoplane of grasses. World Journal of Microbiology and
Biotechnology 26 (10): 1837-1846.

11- Mayak, Sh, Tirosh, T., and Glick, B.R. 2004a. Plant growth-promoting bacteria that confer resistance to
water stress in tomatoes and peppers. Plant Science 166(2): 525-530.

12- Mayak, S., Tirosh, T., and Glick, B.R. 2004b. Plant growth-promoting bacteria confer resistance in tomato
plants to salt stress. Plant Physiology and Biochemistry 42(6): 565-572.

13- Srinivasan, K., Gilardi, G., Garibaldi, A., and Gullino, M.L. 2009. Bacterial antagonists from used rockwool
soilless substrates suppress Fusarium wilt of tomato. Journal of Plant Pathology 147-154.

14- Vessey, J.K. 2003. Plant growth promoting rhizobacteria as biofertilizers. Plant Soil 255: 571-586.

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

Influence of plant growth promoting rhizobacteria on tomato growth
Sh. Naseri!, S. Sasanifar’, A. Beheshti Al Agha?, R. Sharifi®, S. Bahraminezhad*

1 and 2- GraduateD M.SC. Student, and assistant. Prof. Dept. of Sciences and Soil Engineering, Faculty of
Agriculture, university of razi, 3- Assistant. Prof., Dept. of Department of Plant Protection,Faculty of
Agriculture,university of razi, 4. Associate. Prof., Dept. of Agronomy and Plant Breeding Faculty of

Agriculture,university of razi

Abstract

In this study, the effect some of rhizobacteria have been investigated on tomato growth. The study was
conducted in randomized complete block design with ten isolates of bacteria and a control and five replications.
The growth parameters root dry weight, shoot dry weight and plant height were measured. The results showed
that some bacteria used showed significant effects compared to control treatment. Maximum shoot dry weight
was observed in the soil inoculated with strain P2. The sequencing of 16s rDNA revealed that P2 is belong to
Bacillus megaterium. Maximum root dry weight was recorded in the plants inoculated with B124 which is
belong to Achromobacter sp. Also, maximum plant height was related to Pseudomonas geniculate and
Achromobacter sp. It was concluded that PGPRs inoculation can lead to improve and enhance the performance

of the tomato plant.

Keywords: PGPR, root dry weight, shoot dry weight, tomato



