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Table 2- Analysis of variance for the effct of time application for PGPR application on yield and quantitative and quality
traits and nutrient absorption in tomato

Sgm0 M)b
ke as,e L . o3l duoy ol il iy B hnd il 09y cdale
@L\n 4?)3 > Jf b” )‘)b ‘U w *? D,.w M D,.w Aj)a Aj)a ‘Sﬁ
s g ks & * g : :
Sl 3051 Yeild nu-l;:ger Percentage Vitamin  Percentage Fruit Leaf Leaf Nilt_r%afen
S.0.v df of total of c of fruit potassium potassium Phosphorus concent?ation
. marketable dry matter  concentration concentration  concentration
fruits fruit
S
* 2 0% o196ns  9.92%  075ns  0.078ns 0.044 ns 0.056 ns 0.008 ns 0.78 ns
Block ns
Lo
I 6;26 89.71** 71.73** 9.27 ** 2.19 ** 0.567 ** 4.15 ** 1.05 ns 8.25 ns
Treatment
alojl 14 2.65 4211 8.91 0.95 0.079 0.081 8.63 2.12 5.72
Error
Gops
Ol s % 10.79 12.18 16.56 6.79 5.94 8.69 12.31 14.50 10.92
CcVv

20,39 g 1 Jlas! maws j3 )l dxe B3] 939 g b dmepé ;Foly ob 5oy % g 23 NS
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Fig. 1- Effect of inoculation time of Pseudomonas ssp. strains on nitrogen concentration of tomato leaves
Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main
land (Ts), Control without fertilizers and microbial inoculation (T7) and Complete fertilizer treatments (Tg)
L5 doyd gy Jles] grdaw 53 ()b dme gl (S igeT bl S e gy (il (glaySibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.

sine (S ypansS Sy yind cbale p Gileil 3550 4 3SL sl
Jloss ds bgpe Sy jaud clale e i (2 Jgin) 295

S e GlALE
dow 208 loj 5l as ol LS Wesly (il )l 4500 guls



1398 liwsli 2 oylesds 10 wlr g 5y9LiS ol pos 4 pii 388

Slgi oo yaud paic doxil )3 9 05 Sk Sl Jsho Slbl e
33,5 3l51 Lo )3 S slay LHT (g (o3l 1 )
» 3 (Antoun, 2002) -1 .(Illmer & Schinner, 1995)
o=l a8 35a3 ()35 ©land 0aiS s sl g) oS
s ©land mlio I Haud o bl gl Wg b ollila o)
ol 1, %05 S aimd o Lil3hl lind St pulas Mol
T8y 9y Gk 1S huwg SB 0 35290 jaud il
s PH ials coel gl ool 1 48 cosl gy 5 Jlslosd

Pgdie sy ClM ol

(mg.g 'DWT)
th [=% ~1 [+ -]

[T S T FS T N

Leaf phosphor concration

S ne N nloss cpl 4 592 To 9 Ta 9 To 5 To (b
o 230y I3 eine olas 4y U lny] GMS] Jy 25l ool
{2 JS2) 392 Ll 1y S s Clale i 308 3 355 g
28142 )jso a0 S yaad cdale line Lol cow T jlows
093 slewd 4 s 210y 38/50 g JolS 565 o s s Aoy
ol 045 268
slacling 0aiiS o sbas Sl bawgs I slasel Wy
IMsl Lol il lsis 41 g ol 00 L3 MlS Siten
Cuwl o 03l [asuds S gl g ,iSh bwgy  Sixe slaclaws
i sl coge J1 sl (Rodriguez & Frage, 1999)

d
a a a
b
0 bc
| I C l
T1 T2 T3 T4 T5 T6 T7 T8

G d0gF S 53 yhd CBlE p uligaggw Sberlin gl o -2 S
- Sb b gl (T2) wlip p 5i cuils’ plin > S14-3+ S19-1 (el g iSL b gl (T1) il 55 by cusls’ pl&im )3 S10-1 + S19-1 el ¢ 8L L il
S14-3+ (elaoyiSU b el (Ty) ol opoj o Lis cusls” plSim y> S10-1 + S19-1 gla ¢ 5SL b guils (Ta) wlis 45 )0 casls’ pl&in ,> $19-1+ S21-1 6ln
5 (T7) (o955en gesili g 398" 9 2ol (To) ol oo 5o Uit codls pl&im 1> S19-1 + S21-1 (gla 6 8L b gl (Ts) ol o o Lits cils” pl&in ,3 S19-1
(Tg) Jol8 35" o
Fig. 2- Effect of inoculation time of Pseudomonas ssp. strains on phosphorus concentration of tomato leaves
Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T4), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main
land (Ts), Control without fertilizers and microbial inoculation (T) and Complete fertilizer treatments (Tg)
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Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.
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Fig. 3- Effect of inoculation time of Pseudomonas ssp. strains on potassium concentration of tomato fruit
Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T5), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main
land (Ts), Control without fertilizers and microbial inoculation (T) and Complete fertilizer treatments (Tg)
L5 doyd gy Jles] grdaw 53 ()b dme ciglds (Sl igeT bl St gy (il (glaySibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.

3l s 565 ay L8 anpogiiS] 5 bog yiSL g 8 ol
st o] 3L 3 (s prlty (gilule) g o G Sy S
s 4l 4 asg5 b (Sugumaran & Janarthanam, 2007)
&S a0y Canwl Al sla SIS O jgods SB 3D ol e
poamoliy 455650 )18 Il 5  (Sojlgm e el lag]
onolty e g clale L8l s el Gl BB olalS o),y
by olity 0183151 (6l ySL b gy 31 )3 ady 9 (2lsn plu]
Badr, 2006; Sheng et al., ) coul ord (3l alice pdio
3y i ) ol oIS 55 b oS 1.(2008
s 855l g 5 oLS (gl alisl B S 4y g 03,8 Sl SIS
Sl Sl Jga ol g a 0B lag iSTL opl a8 s )87 3138

L lgie o5 55y 45 A3 oo ysdg e 5 (AAY)

5ldlil 3 528 )l By uSliaS SIS s 3 39250 olis

1- Indole-3-acetic acid

S iy olil
dow 35 loj Slas ol lis Wesly il )y 4500 guls
o (KPS Sy peslty CBlE y Jtalofl 30 681 sl
Sy pliy CBIE Gliee ot 3.2 Jga2) 552 (P<O/01) s
SIS alos (o) o8 290 To 9 To g Ts (2L L o &2 g
g xdls Jly 5 (ylal 09,8 oy g 2Bl oalb (5 e
e Ta s (B JS2) 392 sine iyl 4y b ol C33Ls]
doyd 3982 o 4 oy plil sl clale e yil3)
395 g slew 4 o 2o y3 56109 5 JolS 358 Lo 4 o
2 638L Jlasl alises o a8 sad o lis does (ol ccanl 00
5 S ool e )3 (63 (638 B il (gl loj
olis A0l el 4352 53 Gl A sl )l Se
4S 39y Anled edlaul bl HlS gly Sl b SIS 40 29340

SLS lapesillsSso o ol 3 b5d (S5jlsn o b SIS



1398 limsli 2 oyLests 10 alr g 355LeS ol pgw ap2 390

S o g ySU jl edlatwl .S as olS Wby S e ‘_J;MS);
oald (35 o5 b 4 sl ST (la S b 1 3,
9 o2 = 2leysaS ) ol slagye 53 ool B maly

(Han & Lee, 2005) coul 43,5 51,3 a5 3,90 0,5

18
16

Leaf potassium concration
(mg.g 'IDWT)

| S T EN = N = ]

(Heinrichs et al., 54 gdly y50 ool g puslts piud Jio ¢ polic
sla JLS 4550 oplpls . 2004; Chakraborty et al., 2006)
Lol o b g il cal 3150 oty (105 3131 5 el

bl SLS 50 02latal b el (I3 )3 (6 550 A5 Slgi oo
Se plys @ Slgie @St ool hwg 0rd Mg IAA fizeen

(=]

a 2 a
a
14
12
10
b b b b
T1 T2 T3 T4 TS5 To6 T7 T8

NP P Sy ey CBLE p poligogdgw alie gl loj 14 S

b b gl (To) wlis p 5i cudlS pl&in > S14-3+ S19-1 cla oL b geails (T1) wlis 53 ,dy cudls’ pin y> S10-1 + S19-1 cla 6 5SL b ol
S14-3+ (elaoyiSU b el (Ty) bl opoj o Lis cuils” plSim y> S10-1 + S19-1 gla ¢ 5SL b guils (Ta) wlis 45 )0 casls’ pl&in ,» S19-1+ S21-1 6ln
5 (T7) (o2955en gesili g 358" 9 2ol (To) (ol oo 5o Uit codls pl&im 1> S19-1 + S21-1 (clav 6 8L b gl (Ts) ol o o Lits ctls” pl&im y3 S19-1

(Tg) Jol8 35" o
Fig. 4- Effect of inoculation time of Pseudomonas ssp. strains on potassium concentration of leaf of tomato

Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main

land (Ts), Control without fertilizers and microbial inoculation (T) and Complete fertilizer treatments (Tg)
L85 duoyd gy Jles] grdaw 53 ()b dme gl (Sl ige T bl S e gy (il (glayuSibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.
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Fig. 5- Effect of inoculation time of Pseudomonas ssp. strains on yield of tomato

Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main

land (Ts), Control without fertilizers and microbial inoculation (T) and Complete fertilizer treatments (Tg)
L5 doyd gy Jles] grdaw 53 ()b dme gl (Sl ige] bl S e gy (il (glayuSibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.



1398 liwsli 2 oylesds 10 sl g 5y9LiS ol pos 4 pii 392

ol 5 T g cul (Bryson & Barker, 2002) 8L g ygms
Olli8l 55,845 65 om0 oS quawly (lime iulj8l L as” Lol
33 el e i Joddas cal (oo gl opl odelcwsy
5 sj9ls .(Lester et al., 2006) sl ogse a5 (slayioll
OLSen 5 (559l ¢ Jald oLS )5 (Fawzy et al., 2005) l,)Sen
5 (Solanum melongena L.) sl>esls ,> (Fawzy et al., 2007)
wls S sasgS ) (Gupta & Sengar, 2000) 5w o LugS
L aS u50,8 o)35 e ol 60,8 535 1) oy ol b sl
050 CateS g 0L 5, Sloe o odlatl opliy 355 yl5ee i3l
o155 (Besford & Maw, 1975) slo 5 5)9hus b o (i3]
ceel adyy adlais (o 0l; uywd b pawly adaw 45" 15,8
o935 (Jahan et al., 2010) ,LSen o ylas Cpimod .ol
905 joldy e ali ol od a0l 35S 0ylpn 2y)lS a5 Wn S
s asli p w355 L (Cucurbita pepo L) (c3élScusy
o=l e b alin o cuil ute @lyilogee dhai dles 5l g,

ol yiyl3S

& Oeling
mdygm D)8 oy 3l aS o lis Wesly Luilyls 4 30 ol
SipaasS oge & pelig iy lale] 3,90 8L o
bypye & calig olise cpyiir (2 Jgi2) 292 (P<O/0L) jlo ina
ady b gyl me MBI o cpl &5 59 T 0L jles &
3 it LSl o 5 o & ey ke i loles
T, 5 Ts slojlass oS Jbopd g JolS 555" jlass 5 365 (9 Hlows
& Gl by & & poliyg Jlde Ha5 Gl g)b e MBI T
Mbe oy 56 S 35S aan e il Ty 5 Ts 9 Te slojlaws
e ptalidl camo T )l (8 JS8) 09 Ll |y & el
9 JolS 398 Jlas 4 s o 33133 e 4 & pelig
@l 4 dogi b ol 003 358 9 slewd 4 o Moy 46/15
2 L L gl 4 58|y (652 ol g odel o
sod cudls s 13 (8L b il Lol g o pudls pae by

S s b poall 0 910 wis y3 g 0 930 JS laxd
o 208 loj Slas ol ol aedhy sl ly &y jo0 guls
osine (K pangS ogee JS sl ilejl 3)90 (55 sl
o dy bgyyo ogie JS ol s (2 Jga) 2 (P<0/01)
9 T glajlas b ()l ine ST )l cpl &5 35 To (2l S,
5 To lmlas b o gty o) B3] Jg cals T 5 To 5 T
9 T5 9 Ta slaylos jd a8 dad o LS gl 09y )b e To g Ts
5 T1 slilas & o (gltlisMe b5 oo 4 ogee JS oliss T
s 1y ogse JS dlass 1y 568 T jlows .ol aibly (ialS' T3 4 T
Slen 4 o3 JS 145 ol 3l o To o 16 U2 33
4 i 3oy 28169 § JolS 565 e dy Copnnd duoy> 15/22
Laosly (il amjos gl (izzed sl 048 398 (94 lows
2y nlejl 3,90 (68l (sladrgus 318" loj 148 3l i
Js32) 292 (PO/0L) Jlosine (S5 joensS il & 4ty B o5
sl ogun g0me 3855 (pl )3 4lib 4 4 je b ogua 5l yglate (2
Loy b a2ye B ogen Sh (e ol lawgilo 9 S50
ady Ly ()b mime MBI jle opl &5 3 To (oL 38 Jlas &
St gbjles ) il 4 as e b ogee Slas .cudh b jlows
4S5 oy 29355 g sless 9 JolS 3985 Jlowi Sl ji Ta 9 To
355 Jloss 38 ik & 4 LB ogee Sl Te 5 Ts slayles )
w55 bl ogin s (305 Ts jlad 392 355 (9 Jlawd 9 JolS
=B ogee sl (b8l o To jlows (T JSK2) 592 Lo 1y I3 &
9 JolS 565 Lo 4 s duoyd 63144 5o @ L 4 asye
4 ols 4 dog bl 0ad 355 oy Hlond dy Cannd o yd 73/38
2 S L gl 4 58|y (g pSeont ol s ool s
g 0as0 JS Dl iulial el (g)b pme yob a4y jody cuilS pn
Sy i > G Sl 4y o 4 4y 1 o
S g s psliy lise iy ool Custs @l 4 @295 L
O ol a5 ] 5l g 05,5 oamlie T 9 To (T1 Hlews aw
S e 3l 090 (S LapadlE dgu0 )3 0des 5 ke
ol doole T g To (Tijlosd 4w 3 Sy g ogs0 iy i8]
SBLS ks 00l sl 0351 o o (] )3 090 kS g
Chapagain ) cul (gygp Sodzyd g sy slaogee Mg gy
bowg odalcana mls sl gls oyl (& Wiesman, 2004



303 . S5845F 5,KMac 5 pacy polic Wi oy o slag Sl G pas o) U il

L il el 4 o & ool i Jbine (Rl el
b 5L caslS plSin s (oS

70
60

a a
a a
50 ab
40
30 be bc
20 ¢
0 I
0
T1 T2 T3 T4 T5 T6 T7 T8

P e Soge Sy pulisogisw salie gl Gloj F1-6 JS
- iSb b il (To) wlip j 5i cuils’ plin > S14-3+ S19-1 (el g iSL b il (To) il 55 Hds cosls’ plSim )3 S10-1 + S19-1 el ¢ 8L L mails
S14-3+ (elaoyiSU L el (Ta) ol opoj o Lis cuils” plSim y> S10-1 + S19-1 cla ¢ 5SL b guils (Ta) wlis 55 )0 casls’ pl&in ,» $19-1+ S21-1 6ln
5 (T7) (o955en gusili g 358" 9 2ol (To) ol oo 5o Lits codls pl&im 1> S19-1 + S21-1 (glav 6 8L b gl (Ts) ol o o Lits citls” pl&im y3 S19-1
(Tg) Jol8 35" o
Fig. 6- Effect of inoculation time of Pseudomonas ssp. strains on the number of total fruits of tomato
Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T5), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main
land (Ts), Control without fertilizers and microbial inoculation (T7) and Complete fertilizer treatments (Tg)
L5 doyd gy Jles] grdaw 53 ()b dme ciglds (Sl igeT bl St gy (il (glaySibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.
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Fig. 7- Effect of inoculation time of Pseudomonas ssp. strains on percentage of marketable fruit of tomato

Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T,), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main

land (Ts), Control without fertilizers and microbial inoculation (T7) and Complete fertilizer treatments (Tg)
L5 doyd gy Jles] grdaw 53 ()b dme gl (Sl g0 ] bl St gy (il (glayuSibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.
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Fig. 8- Effect of inoculation time of Pseudomonas ssp. strains on vitamin C of tomato
Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main
land (Ts), Control without fertilizers and microbial inoculation (T7) and Complete fertilizer treatments (Tg)
L5 doyd gy Jles] grdaw 53 ()b dme gl (Sl igeT bl S e gy (il (glayuSibio
Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.
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Fig. 9- Effect of inoculation time of Pseudomonas ssp. strains on fruit dry matter of tomato
Inoculation with S10-1 + S19-1 bacteria at planting seeds in the nursery (T,), Inoculation with S14-3+ S19-1 bacteria at planting
seeds in the nursery (T), Inoculation with bacteria S19-1+ S21-1 when planting seeds in the nursery (T3), Inoculation with bacteria
S10-1 + S19-1 When planting seedlings in the main land (T,), Inoculation with bacteria S14-3 + S19-1 When planting seedlings in
the main land (Ts), Inoculation with bacteria Pseudomonas sp.S19-1+Pseudomonas sp.S21-1 When planting seedlings in the main
land (Ts), Control without fertilizers and microbial inoculation (T7) and Complete fertilizer treatments (Tg)
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Means with the same letter(s) have not significantly different based on Duncan’s test at 5% probability level.
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Introduction

Poor soil fertility is one of the main problems that limit the successful agricultural production and the global
economy. Therefore, it is necessary to regulate or correct poor soil fertility, by providing vital nutrients for
optimum plant growth. Improving soil fertility through fertilizer can increase crop production per unit area. But
excess use of chemical fertilizers, in addition to disrupting the biological balance, nutrition and physical
properties of soils, causes to environmental hazards, pollution of surface and ground water resources.
Biofertilizers can reinforcement soil fertility and provide the required plant nutrition with respect of sustainable
agriculture. These organisms not only stimulate the growth of plants by helping the specific elements, but also
reduce disease, improve soil structure and consequently increase the quantity and quality of their product.
Pseudomonas, Bacillus, Azospirillum, Azotobater and Rhizobium are the most important plant growth
promoting rhizobacteria (PGPR). Several mechanisms have been suggested by which PGPR can promote plant
growth, including auxins, enhancing stress resistance, asymbiotic N2 fixation, solubilization of inorganic
phosphate, mineralization of organic phosphate or other nutrients and inhibiting the growth of pathogenic
microorganisms.

Materials and methods

In order to determine the best time of application of Pseudomonas ssp. strains (sp.S10-1 + sp.S19-, sp.S14-3
+ sp.S19-1, sp.S19-1+ sp.S21-1) as a plant growth promoting rhizobacteria on growth and nutritional
characteristics of tomato (Lycopersicon esculentum Mill cv. Super Chief) an experiment based on randomized
complete block designed with 8 treatments and 3 replications in field of research station Khalatpoushan Faculty
of Agriculture, Tabriz University. Treatments used in this experiment included: 1- Inoculation with
Pseudomonas bacteria sp.S10-1 + Pseudomonas sp.S19-1 during seed planting in the nursery, 2- Inoculation
with Pseudomonas bacteria sp.S14-3+Pseudomonas sp. S19-1 during seed planting in the nursery, 3-
Inoculation with Pseudomonas bacteria sp.S19-1+Pseudomonas sp.S21-1 during seed planting in the nursery,
4- Inoculation with Pseudomonas bacteria sp.S10-1 + Pseudomonas sp.S19-1 during planting seedlings in the
main land, 5- Inoculation with Pseudomonas bacteria sp.S14-3+Pseudomonas sp.S19-1 during planting seedlings
in the main land, 6- Inoculation with Pseudomonas bacteria sp.S19-1+Pseudomonas sp.S21-1 during planting
seedlings in the main land, 7- control treatment without bacteria inoculation, 8- fertilizer treatment (according to
the soil test).

Results and discussion

The result showed that the effects of the timing of bacteria inoculation on tomato characters such as yield,
fruit size and the percentage of marketable fruit, percentage of K, vitamin C is meaningful and the highest
amount of yield, fruit size, the percentage of marketable fruit, percentage of K in fruit was in T2 treatment
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concluded (4130.9 g.m? and 60.22 and 31.18 and 4.7 mg.g™) respectively and the highest amounts of the
vitamin C in T treatment as 7.02 mg 100 g* fruit weight. However the other measured traits, including
percentage of percentage of N, P in plant leaves, length and diameter of fruit and percentage of the dry matter
did not affected by the timing of bacteria inoculation. According to the result timing of bacteria inoculation has a
significant effect on yield and quality improvement of tomato.

Conclusion

The results of this research showed that tomato seed inoculation with the Pseudomonas ssp. strains including
(sp.S10-1 + sp.S19-1,sp.S14-3 + sp.S19-1, sp.S19-1+ sp.S21-1) compared with soil inoculation  of
Pseudomonas ssp. strains significantly increased yield, vitamin C, potassium content of fruit and percentage of
marketable fruit. However, the increase in the amount of potassium, phosphorous and nitrogen concentration in
plant leaves was not significant. In addition to increasing the yield and quality of tomato, tomato seed
inoculation with the Pseudomonas ssp. strains compared with soil inoculation with the strains Pseudomonas is
considered a better method.

Keywords: Biological fertilizers, Nitrogen, Pseudomonas, Potassium, Phosphor



