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The effect of rhizospheric bacteria on the physiological and
biochemical characteristics of safflower (Carthamus tinctorius)
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Abstract. Rhizospheric bacteria are among the beneficial soil microorganisms that improve plant growth. These
bacteria increase plant growth through various mechanisms such as the production of various phytohormones and the
ability to solubilize phosphate. The aim of this study was to investigate the effects of rhizosphere bacteria on the growth
of Carthamus tinctorius to improve its physiological and biochemical indicators. Carthamus tinctorius seeds were
inoculated with five isolates of rhizosphere bacteria and were then planted the seeds in pots. Subsequently, the
physiological and biochemical parameters of the plants, including the rates of auxin production, phosphate dissolving,
photosynthetic pigments and the contents of proline and malondialdehyde were measured. For this purpose, a factorial
experiment were conducted using a completely randomized design with three replications. The ANOVA was performed
and a comparison of the means was carried out using Duncan’s multiple range test. The results indicated that the largest
stem fresh weight, root fresh and dry weights observed in the treatments of using Pseudomonas fluorescens (auxin
concentration of 23.55 pg/mL) and Bacillus muralis (auxin concentration of 22.27 pg/mL). In addition, all bacterial
species increased the safflower seed germination rate compared to the control group. The largest malondialdehyde
content was recorded in the treatment with Bacillus albus, and MDA content decreased in the treatments that produced
larger amounts of auxin. In general, the finding of this research suggested that bacterial inoculation was capable to
significantly affect the growth of safflower and improve its qualitative and quantitative growth parameters.
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Table 1. The ability to dissolve phosphate and produce auxin by rhizosphere bacteria of safflower.

Auxin concentration Dissolved phosphorus )
yg.ml-( yg.ml-( Bacterium
0.23 £269.55 0.64 +1135.00 B. cereus
0.62 £°22.27 £130.38+0.78 B. muralis
0.41 +715.00 0.23+£7135.46 B. albus
0.47 £%23.55 0.33+191.00 P. fluorescens
0.43+921.27 0.29+9138.8 B. frigoritolerans

el oy 9590 oo S j0 atld 0e ol Gglas Kilas et o YL aline By > ol o lailinl glas = ISTY .Sl Waosls
Data is presented as the average of three replications + standard Error. The same letters at the top of each column indicate a significant

difference.
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Table 2. Mean effect of rhizosphere bacteria on safflower growth indices.
Seed
S Root wet Stem dry  Rootdry  Stem length Root length ermination Index
v::irgh\t’vf:tg) weight (ug)  weight (ug) weight (ug) (mm) (mm) (g% ) a Treatment
®2510+ 128 ®370+25 b220+5 4£40° 77+2° ®51+3 71.7+£6.2% B frigoritolerans
235204589 490+ 12 ®310+£64 ®50+2 576+ 1 7246 83.4+12.5®  B. muralis
23680+278 520+ 17 %230 +43 2602 102+1*  85+1°? 91.7+£10.3* P. fluorescens
3090 £ 480 370+ 50 €210+ 18 40«5 ®9] +5 280+3 ®834+11.8 B. cereus
®3030+£432 390+ 106 °200+3 4011 ®90*1 ®58+2 % 65.0+10.8 B. albus
52400 £96 420+ 41 2330+ 64 40+5 81 %1 38+£2°0 55.0+£4.1°¢ >
Control
G s
0.031 0.049 0.032 0.042 0.104 0.093 0.25

Significance level

el oy 9550 (sB0g S j0 atld 040 ol Cglay SLaS gt o YL wline By > sl o laibiul gl 1 SE Y .Sk osls
Data is presented as the average of three replications + standard Error. The same letters at the top of each column

indicate a significant difference.
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Table 3. Mean effect of rhizosphere bacteria on biochemical parameters of safflower

. malondialdeh Total .
Proline Chlorophyll @  Chlorophyll b Carotenoide  Index
yde Py pPhy chlorophyll
nmol.g' FW mg.g' FW g1 FW g1 FW
( g ) (nmol.g’! FW) (mg.g ) (ng-g ) (nz.g" FW) (ng.g )
2461+1914 %0.08+0.013 20.296 +0.028 20.134 + 0.008 0.410.53+2 0.009 +0.087 2 B.ﬁ”igoritolerans
8485+1.36 b0.12+0.016 20.438+0.148 20.161 £ 0.058 0210.60+2 0.0200.103 +2 B. muralis
214.67 +10.10 b0.12+0.012 20.629+0.215 20.469 + 0.410 0.60 1.098 +2 0.046 0.078 + 2 P. ﬂuorescens
26.75+1.01 0.08 +0.059 20.407 +0.090 20.158 £ 0.039 0.130.57+2 0.0120.085+2 B. cereus
411.93 +8.47 20.29+0.019 20.305 + 0.049 20.141 £ 0.058 0.05045+2 0.0360.101 +2 B. albus
443+420 b0.11+0.011 20.448 £0.125 20.177 £ 0.059 0.190.63+2 0.019+0.103 2 Control
0.330 0.006 0.840 0.667 0.709 0.918 Significance level

el (o1 0550 (slB0g T 50 s ld og el Ggla Klis giw ;o YL alie By >l o laibiul glas 1S Y .Sk Waosls
Data is presented as the average of three replications + standard Error. The same letters at the top of each column

indicate a significant difference.
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