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ABSTRACT

In order to study the effect of biofertilizers, on the yield, quality and antioxidant capacity of tomato fruit, an experiment
based on randomized complete block design with 9 treatments and 3 replications was carried out at Khalatpoushan station,
Faculty of Agriculture, Tabriz University. seeds of Super Chief tomato variety were inoculated with individual and
combined treatments of potassium releasing bacteria (Pseudomonas sp. S19-1, Pseudomonas sp. S14-3), phosphate
solubilizing (P. putida Tabriz, P. fluorescens Tabriz) and nitrogen fixing (Azospirillum sp. Acu9, Azotobacter sp.) In the
nursery cultivation. In addition, control treatments were performed, without bacterial inoculation and fertilization (control 1)
and control treatment without bacterial inoculation and with fertilization (macro elements) based on the soil test analysis
(control 2) compare the results. Traits assessed include: total yield, economic yield, non-economic yield, the number of total
fruit, average weight of fruit, fruit dry matter, lycopne, vitamin C, total acid and fruit potassium. Results showed that
inoculation with bacteria had significant effect on yield, potassium content of fruit, acidity of fruit, dry matter, vitamin C and
lycopene content and the highest yield, potassium content of fruit, acidity and fruit dry matter were observed in potassium
releasing bacteria treatment. The highest amount of vitamin C was observed in the potassium releasing and phosphate
solubilizing bacteria combined treatment while the highest amount of lycopene was obtained in the potassium releasing and
phosphate solubilizing and nitrogen fixing bacteria combined treatment. According to the above results, potassium releasing
and phosphate solubilizing and nitrogen fixing bacteria as a biofertilizer could be employed to improve yield and quality
characteristics of tomato.

Keywords: Azospirillum, Azotobater, nutrients, Pseudomonas.

* Corresponding author E-mail: bolandnazar@tabrizu.ac.ir



345 ogee SaanST BT Cud b g cuisS @ Slas p () 0S8 p)l5 5T 1) 5 e Al FYY

s tonr Julge S8 g by 5 s 53,5 Jolons
Elgil o5gdy S al;y oo pudais olge adgi b g
5 soigd, LopSeinw 5 i dopes]
oliS e o L8 Sl cou | bS5 Sles
Job g olawi Gralidl el sl sl 5 525 Logss|
yolie ©i> le g ade gl (e )b sloasy,
\“a ‘5” \“‘ bsd} J}.am é)il.o.c 9 W) (5"“'\5
YL cdale (Bano, 2008) Wb oo iuliél ws o
Aslantas et ) ol aLS sloyge 90 ddsi JJoas
Slawd casS > slas sSL o5l solaul (al., 2007
L ol,.» Marssenes seratiya o P. fluorescens
5 FY Ll cel e alsds jo slews S
Hameedaa et al., ) 5o o0 oLS ,aud oo )0 YV
3 olaws sasS > slog xSL L LA mali (2008
5O odblandl yawd wilgs oo Bacillus spp. .3
S 0 Luywd ) aud e g0 ,S > | S
S zal .(Puente & Bashan, 2004) aas isl3dl
@he polie s ol oaiiSolil sl 25 L
ol 9aS s Jalb kS s gl g jsbas |,
plal azy , ez 59 ((Han et al., 2006) aas o
2l 4 G iy 005 0l31 (slas 2SL b pils
Sls Glas Il s lasien sbar «s Sl g
.(Sugumaran & Janarthanam, 2007)
Jypaze (megd (Fjimm 5l am (S59axeS
Flores et ) sgi o0 cgmre ez, SLEl oo
5 Sy Colawe 3 o Ve 0 @l 2010
woyd Frog YO codpar Jyame (nl 0y ol
plo ab 50 (P45 o ol adl sl
5 =5 B ) el o Shee g i 03, (lalS
ool Lyl LB ludss Llps b cos S
Sgnge Sl Egeme ;0 BpaneS polie g ()59
5 ) Bl 4 arg s (pl e, Gl

-

doo
136 el @ 5ls 5 (o) 05 Comex @ 0,
aile (55,5lS sleoslys 5l xin az e eolatul
G ol oz 1) olerd oS 5 pgen
TN NSRRI SN TIVSENT
by bl b asas a0 S pdslolos]
5 sheelons le.:ak;.%ﬂ oo el oLl
4 5lg05055 o5 0oy ol 5 S lie (Sogll o554y
|y 6 dnels caodls g @il ol Ll olié alie
e sl ) Kaly 51 SGcl eols 1B aags 090
slassS Gu3Sle e il Gl o sy
o Ol ol (Il (s slaosT b plars
silord soogS Jolaial 5 a9, 2 S pae aScpl
ol Gl Cengslame 5 y20 53, 2 | plaol Sl
5 obS QAT dee lp ) slasS op)lS
drog g ki (o)) Ygame adsi o lwb
Ay S e sl xSy, (Han et al., 2006) o
5 009 () B0 (n e 5| (PGPR) oS
ybml)etfw)wrsswﬁbm
Gilola, b odss Jels auiiiecs Sl aims oo )3
L boanSpeas Lol glasl  glacysb
e polie Cdr Japd b g g3 slagyge oo
WPGPR dites e 556 Lol el olS o, layome
Sl sl as s o &y Sy oS ) S o
S b als g ey Jole poiz b S UL
S5 @b (Glick, 2012) sgi e anilsl
S o slos xSL (Nehra & Choudhary, 2015)
oy e (S (g bl wiiles oo oLS w
s bl 1 oLF g olié ol Gis
Ol rals cel wl; S e slagiSL 08
ol 5o ]y o Sles g 00l Sras glend 355
» odle PGPR .(Bhardwaj et al., 2014) aas oo
5 oS R0 Glagsessr (S
WS oo xSl Gl o 5y e 1) el
5iSLeisl iz slesxSL (Dinesh, 2011)
Sy St oyt 51 Usegdges 5 psk sl
sa.m\)_e u,..:ljs\ pogdle a5 wws oS o, S e

(0595 sy S b S Soae jolie s



sYY VWAA 5l ¥ 8Les B0 5,90 ool SLEL psle

az,0 YO U V0 ol cod Sy colawl 5,90
VARY s gles 5 YORD 5, slod) o 5 lo
JEJRTY &+ - pmol?s™ g PO (ol F gl ax o
S 5l S sgae eSS (S
alls 4 Ve cuilS w2 0 09 0adgdIS sl
el ST aplesly b nlS ol s lady s
SR ez g 08, (SPasS 0 Tral
CRU/G" sl b ST il aple )5V L s
WS Sl e s odd il V/Fx)
5 oAl S cwsige g pole 09,5 5l s ST
Oy 3l SRS bl ol A
S Plas Lo sle Ve B F) aY ol
Sl lulps padaclas b 55 g (> S acgome
JUl s )50 4 VAT Jlo cotigs)I VY )0 (292
Fe00 g0 deyie 0 bilas il e o .aszsl
@Sl abe gl &5 CiS (s SB Sl S
oddanys slolis ol wide, L ady; ) & o
B9 e Y Job &S alagsr 0 (SSparsS
2250 Nl Al wisg o oolel e gl Ve
A Cod o gile Yo alold b g agy & olows aay
Lis caals 51 8 oS s kol gl aias axsls va
poo bl Lis cetls 5l an alalddly 5 b5 ploxl
0S4 4> b san slaglol 5 <85 plxl
Gye b g Gialejl Jsbo yo H5 050 dilate (gled
oy Jad L U LSS g, cie alol 4 Joe
Loy allas Ohgon gkl oy, 0,5 log aslsl
@S loly b bl 6l &0 5 JelS S
4 oY 355 e (5355 dnag Jaaz 5 S5 5]
Ao )3 45 dgr 0yl 355 LSe ;3 0SS VY ol
9 siwd yolie (9 A Jody g b ooliul Cugs
Oy b boge wauis colaiwl oS 1l 5l puly
g Ao Cubloy el alae G alold 4 g ou W
S e il Abewg eoge (59
o el 5,3l AVFNY Full s Sudls sl
ohyd Abawl 28 S el AYIVIY &L
Jsloee sl lge o (Tabatabaei, 2009) a5

1. Colony-forming units per gram

< el Az g5 )90 S gy w1 oolici
SogS S pwyp Baa b iegh pl Lelel ol
5 0hes 5 (LS wB) S e slas 2L S
Gz g 08y (S8arsS olS AS sl Sy

A plil ae)pe Lyl )0

b g5 9 3lge
oKl jo AV-AY el Jle o Gudss ol
6595 oaSiils 4y atly pliglals Sliides
Ll & monl s ool jo &ly iy ol
5 Job e VOPY Lo mhaw 5l adlare glis )| sl o
5 Erb a2y TYITA i o plidlie (o,
Sl slos Sl il oo Jlods 45,5 YA Y
5 Blax 1l 5 0,5 Sl a0 4/0Y a>b )
ol F sl axy0 VF 5 VIV e Lo sSlas
T B o leyie Sgods bl ail e
sl LS5 T 5 e A L ol LS (slacSly
Sl odls 0051V Jgam 0 S Ul mls al
Jled Ty wog ) Sogonr Glalel slejles
Pseudomonas sp. :ppewly ocamSolil slas,uSL
sl =T, S19-1, Pseudomonas sp. S14-3
Pseudomonas putida :lawd cosS J> slas 2SU
sl -Tabriz, P. fluorescence Tabriz T;
Azospirillum sp.  5g 2 ouiiS conis slas xSL
sali e -Acu9, Azotobacter sp. Ty
lind 0aiS o g by caniSoll slags xS
5 ey oSOl slag xSk adl Lo -Ts
S Sh (Adl Lo —To (039 oaiiS Eonls
St T7 B39 oaiS e 5 Dlawd oaiS >
odiS J> g el camSoll la St Al
G99l les Ty ()59 5 eaiiS Canil 5 Slinsd
30l o T (3 0ls) (20055 5 (5,55L el
(550 yolie) (23355 L 5 5L il Gow
syl (9o wall) S jeesl mls wlaly
L gadgsiedd 5l m ez pgw 05, (S5 axsS
50 @B 00 Gdedy dwo,d S il S e
b s 55 5 AL 5 AY Jlo wianl Yo &b
GllS jeimal g Cugb e ol ails oS



S 35S o9 (STl S 5 CuhS o Shos S s 058 05 3l Kem g jsle s

boiye 55 0,8dee line riaS iy (gl sine
S A o (T Jpa) ol 55 a0l s o
Olee 4 3 8hee Al G ey oSSl
FALY 5 90 wals s a4 Cad o, Y4/4F8
ROLUESTERR VU SIE VRN Ut S VLUV SRR W
5 wolaBl s Sles (JS 3Shee p odle gk
Sfles 5l jshaie ua I analxe 5 goladl g
ool basgio 5 55 Sloogie (j9 Egorme sl
Slooge ()9 Egozme s3latdl o Slos 5l jslae
L loeren el oIS Sy slls 5 SsS
5 SzsS oge Ol ol OA L FA LS
50 loeds o Lo FF L OA L8 L leogeo
Olpredy yio o A0 LY L3 L oleose 9 Lavgie
Syse slajle JIab ad)S Sl s S5 g
3w oladl e g colaidl o Shee p Siolos!
(Y Jouz) 09 Slogms sy S Jlis! &aw
Sfles (iS5 olail o Sles (n i
oaxiSolil slaiSh Jles 4 bgiye (gl
- Sgldd o jled s b jlerd (ol oS 04 el
Oty g golai8l o Sloe oy S iy (gl
Dg G wald jled 4 bgy e jui (golaidl il o Slee
s oy oS OLT slas 1S jles (Y Jgoz)
S 2,0 T/ lieds (golasdl o Sloe o33l
F{PNCRPURCHUW SRV 70T S BPRPTIR R PN R W
S0 sloyles Sl uimen sl sl SO vals

D9 o e 050 ST (39 2 Lo

FYF

Flezus egiSTs) olfus 5l eolil L (TSS)
EC 5 pH .ol (5 ,5o;ll (ATAGO, PALL, Japan)
i yoEC o caPH olfiws 5l ool U o
AOAC, ) youwlyid by, 4 & melug 250l
o5 (2002) Fish et al. g, 51 95 5 (1980
53 Wogee dwogee A3 (59 (5505l (6l 3,5
55 Sl VY Doty g 48,5 18 ageiagll B L0
a>,0 A+ les L (Shimaz Co., Iran) Jos oyl
339 09 oNbaal l am g ad 3 13 o 5 ol
o900 ol (65 o3ll Lokl Canods ogs S
Fogbpald olliws Lawgi g lalad a8 Agye
Losls (g bl 43325 .ol plosl (Flame photometer)
b boreSilos anglia o slxil MSTATC l38ls 5 b
chw 0 oS slasls as ygesl 5l solaiul
oolaiwl b Jolam ol ploxil s yo 7y 5 G Jlozo |
o, Excel Microsoft Office 2010 ,l;dlss 3l

VRS

o 9 b

039 9 wolaidl s (solaidl (JS o Slos oyl

0 gm0 ST
Slaue S abre Kg/m? O yg0dy 0gan O Slac
ghw o 5 oSlee p (bl y5e glojles
Oyt (V J9a2) 09 o dxe duo 0 S Jlazx]
saiSol3] sl SL lews 4 bgspe o,Sles lade
Sgled bjles s b jled cpl a5 cul el

Oiale;l 8550 S Slasds 5 (S8 Slasin ) Jyox
Table 1. Physical and chemical characteristics of the soil

Saturation Ec H Organic matter Nitrogen Phosphorus Potassium Clay Silt Sand
pressure @sm?) P (%) (mg/kg) (mglkg) (mglkg) %) %) (%)
37 2.25 7.8 1.2 5 46 570 18 13 69
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Table 2. Analysis of variance effect of growth promoting rhizobacteria on yield and fruit quality of tomato
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* ** ns: Significantly difference at 5 and 1% probability levels, and non-significantly differenc, respectively.
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Table 3. Comparison of the average effect of growth promoting rhizobacteria on the Fruit quality of tomato

Total Economic Non-economic The number ~ Average  Fruitdry S Total Fruit
Treatment yeild yeild yeild of total weight matter Lycilsne Vltag(w)m c acid Potassium
(Kgh?)  (Kgi?) (Kg/n?) fruits offiit () (MK (MYA00GRW oo (mgig D)
T: 15.36a 12.76a 2.6bc 51.42b 46.83 11.60a 35.26ab 14.28a 5.09a 4.7a
T, 10.51b 6.31b 4.2a 66.67a 42.33 10.12d 35.39%b 11.22c 3.34d 4.01bcd
Ts 10.55b 7.25b 3.3b 40.81cd 43.83 10.82bc 25.43c 11.04c 4.04bcd 3.63cde
T, 9.16bc 5.66bc 3.5b 36.29cd 48.50 10.26d 36.62ab 14.46a 4.69ab 4.18b
Ts 8.52c 4.34c 4.18a 45.06bc 47.83 10.43cd 38.58a 13.56ab 5.04a 3.92bcd
Te 10.83b 7.83b 3b 31.80d 38.50 11.10b 23.54cd 13.02b 3.54cd 3.61de
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Ts 7.52¢c 3.12c 4.4a 35.73cd 41.66 9.46e 21.3d 9.78d 3.73cd 3.33e
Ty 10.46b 6.76b 3.7b 41.14cd 43.50 11.18b 33.44b 10.68cd 4.26hc 3.86bcd
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Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan’s test.
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