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Evaluation of Endophytic Bacterial Strains Isolated from Healthy Tomato for Growth
Promoting and the Ability of IAA Production in Majority Isolated Groups
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Fig. 1: Isolation of tomato endophytic bacteria on nutrient agar (right) and their frequency (left)
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Table 1: Bacterial strains name and place of isolation from tomato fields in Hamedan province

Ol 5 Siloloz Joeo
Place of isolation and host

@b Sl sbagn il o5
Bacterial strains code

Slaea sblal dilais (K5 3ax55
Asada bad, Hamedan province, tomato
i S 038 ibaie 55 Saz oS
Ghorvah, Kordistan province, tomato
Olaen L g u A dihais (K845
Lalehjin and Bahar area, Hamedan province, tomato
535S sbTasl oy s (K5 8455
Asaabad-Kangavar road, tomato
Olaen e g e alY dilais 5584565
Lalehjin and Bahar area, Hamedan province, tomato

NKH1, NKH2, NKH3, NKH4, NKH5, NKH, NKH7, NKH8, NKH, NKH10, NKH11,
NKH12, NKH13, NKH14, NKH15, NKH16, NKH17, NKH18, NKH19, NKH20, NKH21,
NKH22, NKH23, NKH24, NKH25, NKH26, NKH27, NKH28, NKH29, NKH30

NKH31, NKH32, NKH33, NKH34, NKH35, NKH36, NKH37, NKH38, NKH39, NKH40

NKH41, NKH42, NKH43, NKH44, NKH45, NKH46, NKH47, NKH48, NKH49, NKH50
NKH51, NKH52, NKH53, NKH54, NKH55, NKH56, NKH57, NKH58, NKH59, NKH60,
NKH61, NKH62, NKH63

NKHB1, NKHB2, NKHB3, NKHB4, NKHB5, NKHB6, NKHB7, NKHB8, NKHB9Y,
NKHB10, NKHB11, NKHB12, NKHB13, NKHB14, NKHB15
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Fig. 2: Screening of tomato endophytic bacterial strains on seedling (right) and their harvesting (left)
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Fig. 3: Tomato seedling growth by endophytic bacteria in compare to control (right) and their height measurement for
analysis (left)
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Table 2: Tomato seedling height analysis inoculated with endophytic bacteria isolated from healthy tomato and potato
plants in trays

ProF Sl yo 2Kl Sla o ggomo @olil a0 Sl et @l
MS SS df SOV
0.0001 8.155" 538.278 65 et
Treatment
1.254 168.168 134 >
Error
706.446 200 F
Total

VY/F e ol s oo (5SSl O}A}—‘ bl 7Y Jiol maw jo jlo gae OS] s
**: Significant different at 1% probability level according to Duncan Test, CV: 13.60
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Table 3: Tomato seedling weight DATA analysis in trays inoculated with endophytic bacteria isolated from healthy
tomato and potato plants

Pr>F Sl po (puXilie Sl ye Egene 63‘}] a0 Ol s lio
MS SS df SOV
0.0001 0.0094™ 0.621 65 e
Treatment
0.0022 0.295 134 g
Error
0.916 200 F
Total

AR AR JUUFS VIS v NSO e i IV B P P PO NS PO (G
**: Significant different at 1% probability level according to Duncan Test, CV: 27.70
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Table 4: Grouping of tomato seedling height and weight treated by endophytic bacteria in primary screening

(55 O3 &Skl (5 039 sl (o silo) el &L el (o slo) el s el
Weight (gr) Bacteria name Weight (gr) Bacteria name Height (cm) Bacteria name Height (cm) Bacteria name
0.159R NKHB3 0.35% NKH21 8.007° NKH22 124 NKH19
0.15% NKH17 0.26° NKH25 8.007° NKH28 124 NKHB17
0.15RS NKH23 0.2685°€ NKHB6 8.007° NKH18 11.8348 NKHB8

0.15%S NKH7 0.26P NKH42 8.007° NKH30 11.665¢ NKH2
0.14%S NKH22 0.26P NKH63 7.66°R NKH61 11.16°P NKHB10
0.14RS NKH3 0.25PE NKH12 7.669R NKH17 11.00¢P NKH12
0.14%S NKH48 0.25°% NKH29 7.509R NKHB11 10.33P€ NKH1
0.14%S NKH9 0.23%F NKHB8 7.509R NKH45 10.165F NKH5
0.14RS NKH44 0.22F¢ NKHB10 7.500R NKH14 10.165F NKH57
0.14%S NKHB5 0.22¢+H NKH13 7.339R NKH40 10.005F NKH9
0.13%S NKH36 0.22¢H NKH49 7.259R NKH51 9.83¢ NKH38
0.13RS NKH18 0.221 NKH19 7.259R NKH48 9.66¢H NKH47
0.13%S NKH58 0.21" NKH1 7.169R NKH8 9.50! NKH21
0.13%S NKH6 0.21% NKH38 7.169R NKH60 9.50! NKH49
0.13RS NKH14 0.213« NKH11 7.169R NKH46 9.33" NKH6
0.12%S NKHB11 0.21%* NKHB17 7.169R NKH27 9.33" NKH4
0.12%S NKH45 0.20-M NKH57 6.939° NKH39 9.33" NKHB12
0.12RS NKH50 0.20-M NKHB13 6.839°5 NKH26 9.25™K NKH59
0.12R$ NKH61 0.20-M NKH62 6.839° NKH7 9.16%* NKHB13
0.12R$ NKH16 0.20-M NKH47 6.839° NKH16 9.16K* NKHB1
0.11RS NKH40 0.20-M NKH20 6.759S NKH50 9.16K*+ NKH43
0.11R$ NKH51 0.20MN NKH15 6.66°° NKH15 9.00-M NKHB6
0.11R$ NKH39 0.19N° NKH5 6.66°° NKH44 9.00-M NKHB3
0.11RS NKH8 0.199° NKH43 6.669S NKH35 8.75MN NKH11
0.11R$ NKH60 0.199° NKHB1 6.509° NKH58 8.66M™N NKH13
0.107% NKHB15 0.189° NKH27 6.339° NKH24 8.50M° NKH42
0.107% NKH26 0.179° NKH30 6.259° NKH36 8.50M° NKH63
0.107% NKH35 0.179° NKH28 6.009° NKH25 8.50M° NKH62
0.097* NKH24 0.179° C 6.009° NKHB4 8.33N° C
0.097* NKHB4 0.179° NKH4 6.009° NKHB9 8.33N° NKH20
0.077% NKHB7 0.169% NKHB12 5759 NKHB7 8.33N° NKHB14
0.07Rs NKHB9 0.169R NKHB14 5.505R NKHB15 8.33N° NKH23
0.067* NKHB2 0.169% NKH59 4.83° NKHB2 8.16°°F NKHB5
0.169% NKH21 8.007° NKH3
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Fig. 4: Effect of tomato endophytic representatives on seedling height and weight in primary screening
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Fig. 5: Tomato growth promoting by endophytic bacteria in greenhouse (left) and their effects on tomato roots (right)
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Table 5: Greenhouse height DATA analysis from tomato seedling inoculated with endophytic bacteria isolated from
healthy tomato and potato plants

Pr>E Slayo 5eSilee Olay o ggo2me REHECSS Ol oty ailie
MS SS df SOV
0.0001 90.31™ 1264.41 14 e
Treatment
6.74 202.33 30 >
Error
1466.74 44 Js
Total

Pl F 1l s o o (5SS ge3] el 7Y Jladisl mhans )0 lo ire VS| e
**: Significant different at 1% probability level according to Duncan Test, CV: 6.04
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Table 6: Greenhouse weight DATA analysis from tomato seedling inoculated with endophytic bacteria isolated from
healthy tomato and potato plants

Pr>F Slarpe 5eSikes Slarye Egocne @il ez Sl glie
MS SS df sov
0.0001 58.04™ 812.61 14 oS
Treatment
6.55 19650 30 >
Error
1009.11 44 &
Total

UYY 18l pss o 0 (Sl ae3] Goleol o 7Y Jledisl mhans )0 Jlo sime OS] e
**: Significant different at 1% probability level according to Duncan Test, CV: 9.32
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Table 7: Grouping of tomato seedling height and weight treated by endophytic bacteria in greenhouse

()09 S e (oosbl) Jsb bl s
Weight (gr) Bacterial treatment Height (cm) Bacterial treatment
36.334 NKH21 52.33* NKH19
33.00%8 NKHB6 49,6648 NKH12
31.665¢ NKH25 48.661EC NKH25
30.665¢ NKH12 46.665¢P NKH38
29.665¢P NKH19 46.665°0 NKH21
29.338C0 NKH42 44,33CPE NKHB8
28.00°PE NKHB8 43.66° NKH5
27.66°PE NKH38 43,330 NKHB6
25.00PFF NKH11 43,330 NKH42
25.00PFF NKH49 42.33PEF NKH59
25.00PFF NKH59 41.00%F NKH49
25.00PFF NKH27 38.336F NKH11
23.33%F NKH5 36.00¢ NKH27
21.16° NKH57 34.50°¢ NKH57
20.83% Control 34.00¢ Control
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Fig. 6: Effect of tomato endophytic representatives on seedling height and weight in greenhouse
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Fig. 7: IAA production by tomato and potato endophytic bacteria
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Table 8: Some features of tomato growth promoting endophytic bacteria

Bacillus subtilis

Psudomonas chloroaphis

Psudomonas brenneri

Psudomonas fluorescence

Pantoea agglomerans

Erwinia tasmaniensis
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Table 8 continuated: Some features of tomato growth promoting endophytic bacteria

Bacillus subtilis Psudomonas chloroaphis Psudomonas brenneri Psudomonas fluorescence Pantoea agglomerans Erwinia tasmaniensis o0
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