[ Downloaded from nbr.khu.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.24236330.1398.6.4.2.3 ]

[ DOI: 10.29252/nbr.6.4.402 ]

Nova Biologica Reperta 6(4): 402-414 (2020) ) Pode 30 (9 g8 Srasl
Print ISSN: 2423-6330/Online ISSN: 2476-7115 (YA FIF JIF Y Dlodo oF ojlad o Al
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.6.4.402 o) oKl Sl

E9 oy g Olawd SuilS Jalxo CcoblB b ol pl 090 s SL lobl g JU <
RAPD ,55Lis 51 ool b by Suss)

To3l3 Bl el 975 5L 5l o T (Sho dgazro )ikl g yten
SIPFST 5 psle olRtRghy « ams pole 0uSinghy «5sl5iSnes 05,8 tolnl o) cplo,S iy (55l 5 (o oSS EMpans oKl
Ol eple S i ying (6,9k8 5 (o (LeoSS Dazd oKl (lars psle g 4ty
m.maleki@kgut.ac.ir . Sk sgeme : L5 Jgtme

Slind oS o slas S gl oo ot QLS slp Goyis JBrl pd 4 S 4 S s LS G polie (0 S0 5l (S iad ouSy
LS (srawgily ke 5l las 2SL (nl addllas (ol )0 Jdo red 4 0iiS )] LS (sl (2138 aie (nl (50,5 @8l 8 50 cage (i Al o Joloel
Sopd bed 53 fp drge A Jolal Slind (SuisS o liee 9 08 Glie (e 8508 Jbje (SwgsSy dalr (polais] unS Lasme jl oslisal L calizee
S5 E55 ol o iad oleles I6S IDNA (5 JIs Jedow 5 4525 b Jslomal Slid 0t o g (500 -00d (555 03l chlizes a5
s CllB g YO il gilolaz argw OV o 5l ole Glis gl (8,8 13wy 0,50 RAPD Silis b 56 Slins oS o slaaygn calod yu
e ol oud Jlesl o5 Lauld soled o dawsie ) liee a5l b CKEL aygus )3, argw & 5l oials 1) Jolomal clind Sos
16S 05 (Ko Jelo 5 s ol aslid (nalejl )50 Ll a5 oS o duses e Ol 5 3l plaisl 055 4 ) (s3le Jslne (3L
35,15 oo )18 Calise 09,5 10 bbdrgu oles a5 ols lid 55 S 95 @l .ol ENtErobacter > 4 slae aygm opl 45 ols jlis 55 IDNA
Slind (g5loJslne slp 255 bl CKEL wygus oS ol &y a2 b iz 5115 lizmo 0,8 ¥ 50 aisitls bty ol L1y it e (0 505 45 a5m ¥
9 WV 6598 S Hle a2 5 YO 5 ¥ slales )3 jiud jaie 3,5 wal)8 sl (9% Jomily Wl oo el odls Glas (o5 Alides Laylyd )3 Joloeal

sl asals el)y oblS 1y A 5 F ayaul g oo s VA

Ssd B o J90g0 Silis Sl mnl (LS Jawgil, (5 Shgnl, . guads sWrojly

Screening and identification of Iranian native phosphate solubilizing
bacteria and investigation of their genetic diversity using RAPD
markers

Mehrnoush Daneshvar!, Mahmood Maleki?, Shahryar Shakeri? & Amin Baghizadeh?
!Graduate University of Advanced Technology, Kerman, Iran; 2Department of Biotechnology, Institute of Science and
High Technology and Environmental Sciences, Graduate University of Advanced Technology, Kerman, Iran
Correspondent author: Mahmood Maleki, m.maleki@kgut.ac.ir

Abstract. Phosphorus, the most essential nutrient for plants, becomes quickly unavailable for the plants in the soil.

Phosphate solubilizing bacteria (PSB) can play an important role in providing Phosphorus for plants. In this study, the
PSBs were screened from plant rhizosphere by Pikovskaya method. Then, the growth rate and phosphate solubilizing
ability of 9 superior strains were measured at different temperatures and levels of salinity and pH. The best strain was
identified by 16S rDNA gene sequence analysis. Finally, the genetic diversity of phosphate solubilizing strains were
examined by RAPD markers. Results showed that 25 strains were capable of solubilizing insoluble phosphates among
the 57 isolates studied. Of the nine superior strains, Ckel had the highest solubilizing index with the average growth rate
under all conditions and was introduced as the best PSB strain identified in the present study. 16S rDNA gene sequence
analysis showed that this strain belonged to the Enterobacter genus. The results of genetic variation showed that all stains
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were divided into six groups and three strains that had the lowest similarity with other strains were placed in three
separate groups. Given that Ckel strain has the ability of solubilizing the insoluble phosphate in different stresses, it can
be a good candidate for providing phosphorus at temperatures of 30 and 35 °C, 1.2% and 1.8% salinity levels and pH

levels of 6 and 8 for the crops.
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Table 1. The name and sequence of RAPD primers.

O A Joulp I ey (TM) gd gleo
OP C-08 5-TGGACCGGTG-3' 34
OP C-15 5'-GACGGATCAG-3' 32
OP C-19 5-GTTGCCAGCC-3' 34
OP A-02 5-TGCCGAGCTG-3' 34
OP A-13 5'-CAGCACCCAC-3' 34
S-24 5-AATCGGCTG-3' 32
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Table 2. Characteristics of insoluble phosphate solubilizing bacteria.
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Table 3. Solubilizing indices of nine superior strains under normal conditions.

Jloy bl )0 5 agw 1 g5le slxe pasls ¥ Jouz

Strains S a3 Al L

(PS')&)L»J,W u"L"

mm) (mm)
Ckel 3 7 3.33
Wke 15 4 3
War 25 5 3
Ake3 3 7 2.83
Hke6 3 5 2.66
Wkh 3 5 2.66
Aked 3 55 2.33
Wha 3 4 2.33
Wah2 3 4 2.3
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Fig. 1. The growth rate of nine selected strains at 4°C, 15°C and 35°C.
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Table 4. The number of amplified bands using RAPD primers.
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