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— Pseudomonas putida 1AM 1236 D34020
Pseudomonas agarici LMG 2112 Z76652

Pseudomonas putida strain NA112 MMNO06185

L & Rh 13 PP317608

Pseudomonas fluorescens 1AM 12022 D54013
ag || Pseudomonas synxantha |AM 12356 D84025
34| Pseudomonas poas DSM 14936 AJ492829

¥anthomonas translucens LMG 876 X95299

0.0z
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bl 1SSV e b o lel o g 4300 g e 5 el pole Badod )0 cw) 0550 sladslas oald lolas aglas
Figure 1. Phylogenetic tree of Pseudomonas isolates related to the present research with reference
Pseudomonas isolates downloaded from EzTaxon database based on 16S rDNA sequence. Xanthomonas
tranlucens was used as an outgroup isolate.
The labeled isolates are the isolates investigated in the present study. Plotting and validation analysis were performed with
1000 replications.
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ol eleil adgi b paimmas 00,5 SaeS oL w4 Sldlas yomen (Costa-Gutierrez et al., 2022)
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Table 1. Mean comparison of seed germination indices of Astragalus cyclophyllon under treatments with
Pseudomonas sp that isolated from root nodules and rhizosphere
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Table 2. Mean comparison of seed germination indices of Astragalus cicer under treatments with
Pseudomonas sp that isolated from root nodules and rhizosphere
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Means followed by similar letter are not significantly different at 1% probability levels using Duncan test.

4

Sladgle (195 Glrazals wlb) p 59956 (185 0,5 g A ) 3l o lur (b6 Sl Hloud p3L Y JSC0
Figure 2. Effects of Pseudomonas sp that isolated from rhizosphere and root nodules of Astragalus cicer on
growth of Astragalus cyclophyllon plantlets
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Abstract

Despite the importance of some Astragalus species in providing fodder in pastures due to difficult
germination and weak seedlings, the development of commercial cultivation of these plants has not been
considered. Several researches have recommended the potential of probiotic bacteria, especially some
Pseudomonas isolates, to increase germination and improve vegetative vigor of plants.In addition to isolating
Pseudomonas strains with the ability to nitrogen fixation from the rhizosphere and rhizobia nodules of
Astrgalus cicer and A. cyclophyllon, which established in the experimental fields in Alborz province, the
present research investigated the effect of the selected Pseudomonas on the growth improvement of
mentioned species. Based on preliminary biochemical assays and sequencing, three Pseudomonas species
with plant growth-promoting traits were identified from the rhizobia nodule and rhizosphere. Based on the
16S rDNA sequence, the Rh13 strain showed the most similarity (99.83%) to Pseudomonas putida species
and in all plant growth-promoting traits such as nitrogen fixation, Phosphate solubilization, ndole-3-acetic
acid (IAA) production, 1-aminocyclopropane-1-carboxylate deaminase production (ACC deaminase) and
phytase production were evaluated as positive. Compared to the control, this isolates significantly improved
vegetative factors in both Astragalus species. Seed treatment with two isolates Me41 and Rh3 also increased
the germination rate by 10 and 13%, respectively. The results of principal component analysis showed that
the most important factor differentiating the strains in terms of growth-promoting traits was nitrogen fixation
as a vital macronutrient in improving seedling growth. Seed treatment with useful isolates of Pseudomonas
can improve the faster establishment of Astragalus species in competition with other pasture weeds, restore
the beneficial microbial population and increase the richness of the soil through the supply of usable nitrogen
and phosphorus for plants.

Keywords: Astragalus cicer; Astragalus cyclophyllon; Bacteria; Biopriming; Growth promoting;
Pseudomonas
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