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ABSTRACTS

Application of plant growth promoting rhizobacteria metabolism and metabolic processes to increase plant efficacy.
The aim of this study was to investigate the effect of seeds hydropriming and inoculation of plant growth promoting
rhizobacteria (Pseudomonas fluoresense, Pseudomonas putida) to soil as biological stimulative on some
physiological traits of Melissa officinalis. The experiment was conducted as a factorial based on a completely
randomized design in greenhouse conditions and laboratory of Medicinal Plants Department of Arak University. The
first factor was hydropriming at different times (12, 24, 48 and 72 hours), and the second factor was two bacterial
species (Pseudomonas fluoresense, Pseudomonas putida), control (without inoculation). The results showed that seed
hydropriming at different times and growth promoters increased the photosynthetic pigments, phenol, flavonoids,
percentage and essential oil yield. Also, hydropriming for 48 hours with Pseudomonas putida bacteria resulted in a
significant increase in flavonoid content and a significant effect on phenol content during 12 hours with
Pseudomonas fluoresense bacteria. According to the positive and additive effects of plant growth promoting
rhizobacteria on Melissa officinalis, the plant growth promoting rhizobacteria could be recommended as an
alternative to chemical fertilizers to reduce the consumption of chemical fertilizers and guaranty the production of
medicinal plants, free of chemicals.
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Table 1. Characteristics of two- species stimulus of Pseudomonas fluoresense and Pseudomonas putida.

Dissolving phosphorus Siderophore Auxin ACC- deaminase
Species Halo to colony Liquid medium (mg.L") Ph Halo to colony Liquid medium (mg.L")
Pseudomonas fluoresense 1.61 498 4.01 321 5.15 _
Pseudomonas putida 2.11 474 3.90 221 10.1 +
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Table 2. Results of variance analysis effect of hydropriming at different times and plant growth promoting

rhizobacteria on physiological traits of lemon balm.

. Mean of squares
Sources of variation df Carotenoid Chlorophyll a Chlorophyll b qTotal chlorophyll Phenol Flavonoids
Hydropriming at different times 3 12054.41 19715.45 142497 39316.06 494.15 3.20
2 13509.88" 29662.62" 1022.12” 43481.90™ 538.04" 842"
Hydropriming at different timesxPGPR 6 6268.15™ 32097.24" 1145.70™ 41349.88" 221.42° 3.09”
Test error 411.87 1017.24 139.10 1694.20 95.26 0.23
Coefficient of variation (%) 13.14 20.65 24.34 20.15 25.89 27.61

o0 B g ) s jo (55l soe gl g o s Dglas Sgud oS 5 4y 1k g sk s

ns, **, *: Non-significantly difference and significantly difference at 1 and 5% of probability levels, respectively.
PGPR: Plant Growth Promoting Rhizobacteria.
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Table 3. Means comparison effect of hydropriming treatment at different times and inoculation of plant growth

promoting rhizobactria on physiological traits of lemon balm.

Carotenoid Chlorophyll a Chlorophyll b Total chlorophyll
Treatment (mg/g FW ) (mg/g FW) (mg/g FW) (mg/g FW)
12 107.05° 119.09° 39.18° 163.33°
Hydropriming 24 189.19* 187.71° 60.35° 255.72°
at different times 48 144.93° 109.47° 36.07° 132.20°
72 176.22° 201.27° 58.15° 265.81°
Control 191.63" 201.20° 58.18° 263.04°
PGPR g putida 144.83° 159.75° 47.32° 207.01°
; 126.58° 102.20¢ 39.82° 142.74¢

fluoresense

sls (g le g gl Sy b wgliie By > sl sla e Siles (g o 40

In each column, the meanings with different letters have a significant difference.
PGPR: Plant Growth Promoting Rhizobacteria.
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Figure 1. Mean comparison interaction effect of hydropriming at different times and plant growth promoting

rhizobactria on carotenoid in lemon balm
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Figure 2. Mean comparison interaction effect of hydropriming at different times and plant growth promoting

rhizobactria on total chlorophyll in lemon balm.
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Figure 3. Mean comparison interaction effect of hydropriming at different times and plant growth promoting
rhizobactria on chlorophyll a in lemon balm.
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Figure 4. Mean comparison interaction effect of hydropriming at different times and plant growth promoting
rhizobactria on chlorophyll b in lemon balm.
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Table 4. Means comparison effect of hydropriming at

different times and inoculation of plant growth
promoting rhizobactria of physiological traits of

lemon balm
Pl(l;ng()l Flavonoids
Treatment GAE/g (m%) %VU) E/g
DW)
.. 12 45.11° 1.12°¢
Hydropriming 2 31.53° 1.69°
a ‘tli‘g‘::m 48 43.01° 257
72 31.10° 1.70°
Control 30.10° 0.81°
PGPR S. putida 40.18* 2.14°
S. fluoresense  42.78" 2.35°
- e ol K080 b wglate Bg > sl slanKibes <5 ya 50
ALl g5l

In each column, the meanings with different letters have a significant
difference.
PGPR: Plant Growth Promoting Rhizobacteria.
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Figure 5. Mean comparison interaction effect of hydropriming at different times and plant growth promoting
rhizobactria on flavonoids in lemon balm.
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Figure 6. Mean comparison interaction effect of hydropriming at different times and plant growth promoting
rhizobactria on phenol in lemon balm.
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Figure 7. Mean comparison interaction effect of hydropriming at different times and plant growth promoting
rhizobactria on essential oil percentage in lemon balm.
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