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Table 1. Bacterial strains used in this study.
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Origin k) Bacterial Strain 43 S0 ABu) Strain code
M. Hokeberg, Bioagri, Upsalla, Sweden Pseudomonas chlororaphis MA342 MA
Serratia plymuthica HRO-C48
Gabriele Berg, University of Gras, Austria erratia prymuthiea C48
Institute of microbiology, University of Rostock Bacillus subtillis B2g B2
Germany &
Research Center, Berlin, Germany Bacillus subtillis FZB27 B27
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Table 3. Effect of the four bacterial strains on peroxidase activity in tomato plants 78 and 94 days after planting.
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% of peroxidase
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29l

Peroxidase activity

(nmol) 78 days

control days after sowing control after sowing Treatment
0.00 0.056 b 0.0 0.002 ¢ Control wld
601.78 0.393 a 7.70 0.156 a Bacillus subtillis FZB27
164.28 0.148 ab 3.95 0.081 abc B. subtillis B2g
55.35 0.087b 6.20 0.126 ab Pseudomonas chlororaphis MA342
0.00 0.056 b 2.30 0.048 bc Serratia plymuthica HRO-C48
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Values followed by the same letters in the same column are not significantly different at P=0.05.
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Table 3. Effect of four bacterial strains on the tomato plants height.
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% of plant height increase compared with Average plant )
the control height (cm) Treatment Alalaal)
0.00 57.83a Control 2Ll
21.47 70.25a Bacillus subtillis FZB27
9.80 63.50 a Pseudomonas chlororaphis MA342
6.48 61.58 a Serratia plymuthicaHRO-C48
0.72 58.25a B. subtillis B2g
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Table 5. Effect of four bacterial strains on the fresh and dry weight of tomato plants.

ST PR R X IIDA 038 Jas gia Q3sh A B3l o
oA g sanall cilall g ganall cilad) (g adll fganall @kl 08l b sia
WL a4 j\ia (&) srasll WL g 4 jl8e £ saxall (g jhal)
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weight increase plant foliage weight increase Average plant
compared with the dry weight compared with the foliage fresh )
control (2) control weight (g) Treatment Alalaall
0.00 11133 b 0.00 317.00 e Control 2ald
71.85 19133 a 83.48 581.66 a Bacillus subtillis FZB27
35.63 151 ab 37.85 437.00 b B. subtillis B2g
52.25 169.5 a 33.85 42433 ¢ Serratia plymuthica HRO-C48
42.81 159 ab 9.46 347.00d Pseudomonas chlororaphis MA342
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Values followed by the same letters in the same column are not significantly different at P=0.05.
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Table 5. Effect of bacterial strains on the fresh and dry weight of treated tomato plant roots.
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£ saaall cilal) ol £ sanall Rl G oY () b gia
gl (@] gl psaxall  (§) g g ganall
% root dry weight Average root dry % root fresh Average root fresh )
increase weight (g) weight increase weight (g) Treatment Adalaall
0.0 5.00 a 0.00 22.33¢ Control Ll
73.2 8.66 a 535.91 142.00 a Bacillus subtillis FZB27
33.2 6.66 a 237.34 75.33b B. subtillis B2g
332 6.66 a 68.65 37.66 ¢ Serratia plymuthica HRO-C48
20.0 6.00 a 89.56 4233 ¢ Pseudomonas chlororaphis MA342
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Values followed by the same letters in the same column are not significantly different at P=0.05.
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Table 6. Effect of bacterial strains on the number and weight of tomato fruits.
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0.00 105.33 a 0.00 8.66 a Control Ll
87.34 197.33 a 61.66 14.00a Bacillus subtillis FZB27
31.96 139.00 a 42.37 12.33a B. subtillis B2g
56.65 165.00 a 42.37 1233 a Serratia plymuthicaHRO-C48
53.16 161.33 a 23.09 10.66 a Pseudomonas chlororaphis MA342
- 151.95 - 14.79 LSD at 5% %5 e (552 (3 4 Jai

%65 Jin) (5 sioun e (5 sina (58 iz 23 52 ¥ 2 5aball o 3 Agiltia g n Lgmis A ol
Values followed by the same letters in the same column are not significantly different at P=0.05.
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Table 7. Association between tomato growth factors and peroxidase enzyme activity.
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Abstract
Kawas, H., A. Ahmed, O. Hammoudi and I. Ismail. 2017. Effect of four strains of plant growth promoting rhizobacter
(PGPR) for peroxidase enzyme activity and growth of the tomato plants under greenhouse conditions. Arab Journal of
Plant Protection, 35(2): 58-66.

This study was conducted to evaluate four strains of plant growth promoting rhizobacter (PGPR): Pseudomonas chlororaphis MA342,
Serratia plymuthica HRO-C48, Bacillus subtillis B2g and B. subtillis FZB27, to improve peroxidase activity and some tomato growth
parameters under greenhouse conditions. Bacterial strains were applied as seed treatment with each strain separately and the peroxidase enzyme
activity was measured 33 and 49 days after treatment. The plant height, fresh and dry weight of shoot and roots, the number of fruits and fruit
weights were recorded. Activity of the enzyme peroxidase enzyme in leaf samples was measured 78 days after sowing, showed a significant
superiority of the two strains B27 and MA (0.156, 0.126 nmol), respectively, compared with the control (0.002 nmol). The peroxidase enzyme
activity 94 days after sowing, the strain B27 was superior (0.393 nmol) as compared to the two strains MA and C48 (0.087 and 0.056 nmol,
respectively), and to the control (0.056 nmol).The results showed insignificant increase in the height of the treated tomatoes compared to the
control. Tomato vegetative growth was significantly higher when the strain B27 was used (581.66 g) compared to other strains and to the
control (317 g). Whereas, the dry weight of the vegetative growth was significantly higher when the two strains B27 and C48 (191.33, 169.5
g, respectively) were used compared to the control (111.3 g). The fresh weight of the root growth was significantly higher when the two strains
B27 and B2g (142.00, 75.33 g, respectively) were used compared with the other strains or the control (22.33 g). There were no significant
differences among the bacterial strains and the control on root dry weight. Results obtained indicated that there were no significant differences
among treated plants and the control in relation to fruits number and fruits weight.

Keywords: Pseudomonas chlororaphis MA342, Serratia plymuthica HRO-C48, Bacillus subtillis B2g, B. subtillis FZB27, tomato.
Corresponding Author: Hanan Kawas, Scientific Agricultural Research Center, Lattakia, Syria, Email: hanankawasl@gmail.com
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