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Isolation and characterization of plant growth-promoting bacteria
from Syrian bean caper (Zygophyllum fabago) rhizosphere
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Abstract. Some rhizobacteria have positive effects on plants growth. Syrian bean-caper (Zygophyllum fabago) is a
weed plant with medicinal value. This study was conducted to isolate and identify bacteria from Syrian bean-caper
rhizosphere. Characteristics associated with plant growth stimulation, such as phosphate and zinc dissolution,
production of Indole acetic acid and antifungal activity, were investigated. The isolates were separately inoculated to
the plant and after plant root establishment was ensured, their effectiveness in increasing plant growth in greenhouse
conditions was measured. Biochemical and molecular identification results showed that five isolates belonged to the
genera Bacillus, Pseudomonas, Pantoea, and Brevibacterium. All five isolates showed some degree of plant growth
promotion capabilities. Among the isolates, only the genus Bacillus increased the dry weights of plants significantly.
The amount of phosphate solubilization for this isolate was 440 pug mlt and its acid production in the culture medium
was higher than that in other isolates. The isolate had zinc solubilisation capability and produced 3.89 mg ml* indole
acetic acid. However, this isolate did not show antifungal activity against two fungal pathogens of Aspergillus niger and
Botrytis cinerea.
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Table 1. Some biochemical and morphological characteristics of selected isolates.
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Table 2. The similarity of selected isolates with the closest species registered at the EzTaxon database.
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Fig.1. Phylogenetic tree of selected isolates. The Neighbor-joining method was applied to illustrate relationships. The
numbers at the branch points represent a sample bootstrap percentage of 1000 samples.

las ST (Sl o ojlal gl 05 il s 5o pS ke sz (F si) 35 wope WV bl & by (g9, ]
slale =B as colled cas (lis (O Jouz) bz B ade a5 o5 Laduie duwl Sl Joaul adgy oblgs 5l ol gl
alax g solatul 0550 glis,lew 7,8 90 2 ade SLySISB L SB alaz 4 by e apl Sl Jgansl adgs liae o 5 s
bz, 5l plS ze ade SE alos g A niger z,6 ade SN slaalaz 10 00l ol adgi i 0 yid Lo j0 0,5 e VIAA

Wl i B s e YIVY 08 BIFF XA L iy s 4 SN 5 SL SI SE

439/¥Y4


http://dx.doi.org/10.29252/nbr.6.4.435
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.4.7.8
https://nbr.khu.ac.ir/article-1-3046-fa.html

Zadeh.H et al. Isolation of growth-promoting bacteria from Syrian bean caper_ssul oLS jl ai, e 5,550 g3lolas ol Son o it ool

el 1V Sae 4 e PVK Lz (o baslaz cisS o) mbe ol PH 5 Jslxe liws cdale -Y Jguz
Table 3. Phosphorus concentration and final pH of the supernatants cultured isolates in the PVK Broth medium after
incubation for 120 hours.
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Table 4. Phosphorus and Zinc solubilization efficiency percentage of bacterial isolates.
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Table 5. The size of the inhibition zone of mycelial growth of Aspergillus niger and Botrytis cinerea in millimeters
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Fig. 2. Dry weights of plants treated with bacterial isolates. The values are the average of six replicates + SE. Means

followed by different letters show a significant difference at the level of P <0.05.
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