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Avrticle Info ABSTRACT

Article type: Background and Objectives: Over the past few decades, soil salinity
Full Length Research Paper  has reduced global agricultural production by more than 50%. This
problem is considered one of the main barriers to crop productivity in

Article history: arid and semi-arid regions. Salinity stress affects plant growth by

Received: 07.01.2024 altering osmotic pressure and ionic toxicity, disrupting soil biodiversity.
Revised: 09.24.2024 Halotolerant actinobacteria can mitigate abiotic stresses such as salinity
Accepted: 10.08.2024 and drought and improve soil physical, chemical, and biological

properties, leading to higher agricultural crop yields. Plant growth-
promoting actinobacteria also increase nutrient availability, improve

Ksﬂggﬁérium’ plant growth, and control plant pathogens. Therefore, this research was
Phosphate solubilization, conducted with the aim of isolating and screening halotolerant
Salinity stress, actinobacterial isolates from the rhizosphere of agricultural plants and
Siderophore, evaluates their silicate solubilization ability and some other plant
Silicate solubilization growth-promoting mechanisms.

Materials and Methods: Plant growth-promoting actinobacteria were
isolated and screened from the rhizosphere of agricultural crops
including corn, tomato, soybean, and sesame. To assess their salinity
tolerance, all isolates were evaluated in culture medium with different
salinity levels. Actinobacteria isolates with the ability to grow in
medium containing 1M NaCl were selected. The plant growth-
promoting properties of the isolates, including the ability to produce
indole compounds, solubilize inorganic phosphate, solubilize inorganic
silicate, produce siderophores, ammonia, and hydrolytic enzymes such
as cellulase and protease, were measured.

Results: A total of 67 actinobacteria isolates were isolated from the
rhizosphere of corn, tomato, soybean, and sesame crops. All isolates
were able to grow in a culture medium containing 0.2 M sodium
chloride. In a medium with 0.5 M sodium chloride, 80% of the isolates
grew. Growth was observed in 32.8% of the isolates in a medium with
1 M sodium chloride, 23.9% in a medium with 1.5 M sodium chloride,
and one isolate was able to grow in a medium containing 2 M sodium
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chloride. All actinobacterial isolates were capable of producing indolic
compounds, with isolate GP12 showing the highest production rate.
Twenty isolates were able to dissolve inorganic phosphate, with isolate
GP64 exhibiting the highest dissolution rate with 187.8 mg L™. Six
isolates could dissolve inorganic silicate in a solid environment, and
quantitative measurements indicated that isolate GP32 had the highest
rate (122.79 mg L™) of inorganic silicate dissolution. Fourteen isolates
were capable of producing siderophores, with isolate GP67 achieving
the highest siderophore production in quantitative measurements.
Isolates GP20, GP67, GP91 had qualitatively more ammonification
ability than other isolates. Regarding the production of hydrolytic
enzymes, 11 isolates were able to produce cellulase enzyme, and 3
isolates had the ability to produce protease enzyme.

Conclusion: In the current study, actinobacterial isolates demonstrated
growth in high-salinity sodium chloride culture media and exhibited
multiple plant growth-promoting characteristics. These isolates show
promise as agents to improve plant growth and crop yield. Confirming
their effectiveness and capabilities requires pot and field trials to
evaluate their influence on plant development and nutrient absorption.
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1- Plant growth-promoting rhizobacteria
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Figure 1. The growth of isolates in ISP2 culture medium containing concentrations of 0 (A), 0.2 (B), 0.5 (C),
1 (D), 1.5 (E), 2 (F) molar sodium chloride.
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Table 1. The growth results of actinobacterial isolates at different levels of salinity from the source of
sodium chloride.
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Table 2. Qualitative assessment of ammonia production, siderophore production, cellulase and protease
activity by actinobacterial isolates.

S el SR Y5k SRR ali
Ammonia * Protease” Cellulase” Siderophore* Isolate
- - ; + GP1
++ + + - GP2
- - + + GP3
- - ; - GP7
+ - - + GP10
+ - + - GP11
++ - - + GP12
o+ - + + GP20
] ; + ; GP22
++ - + + GP32
- - - + GP37
- - - - GP62
++ + - - GP64
) . ) + GP66
+++ - + + GP67
] ; + - GP69
] ; ) + GP77
] ; ] + GP79
+ - - + GP89
+++ - + + GP91
- + + - GP269
- - + + GP272

# (+) without enzyme production, (-) enzyme production

w5 ) eyl W pe ()

sl W () v g W (H4) s 5 (1) S g pe N

' (-) without production, (+) weak prouction, (++) moderate production, (+++) optimum production

A 5 0G g 5 =dl esle s s 55 (5 SLgS)
LS 555 5 L 2 55 8 ke WATY
LS5 Mg DM ass opl 0 e i
23 e S 00 5l 5eS sl ds s Y S

gl s adllee sy laalis s g 1

"y

S sl Ol ml i Jadkl OS5 ads ells
W5 pUls et 8 (8Lt glir YY aes
A5 Ol 4z ST g slays p Jotol LS 5
CrSodor sl bagllr o s Jodul OLS 5

sbals ba g Joaol olS 5 ut g jslie ol



AEXA N i b)wc‘i b,sbc,‘%l{)&,ﬁ'ssl&%ﬂ.&a Q)m

Yo S 9> "y E.U:JS .\.:jj: b ﬂbun szrsj'«':j)é

=
5™
En
i~ d
. ' 2
lﬁ.
° 2!83;§§§§§§

SlS 5 e o 5 i GP12 wlas (iass

S e AN SANTY L s 5 4 GP269 5 GP64

$33%% §§§°

a
L]

LEd
89240
LLLdD

Actinobacteria isolates

(ALt Glaalir 5o Jodl LS 5 ad g Ol Y K2
Figure 2. Indolic compounds production in actinobacterial isolates.
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Figure 3. Phosphate solubilization amount by actinobacterial isolates in NBRIP medium.
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