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A survey of nitrogen fixation on bacterial and fungal endophytes
isolated from root nodules of alder (Alnus subcordata) and
Russian olive (Elaeagnus angustifolia)
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Figure 1. Right: Root nodules of Russian olive, Left: Root nodules of alder
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Figure 2. Left: Amplification of 16S rDNA fragment in size of 1400 bp, 1) Amplification of Streptomyces badius
16S rDNA, 2) Amplification of Actinomadura citrae 16S rDNA, Right: Amplification of 5S rDNA fragment of
fungi in size of 550 bp, 1) Amplification of 5S rDNA fragment of Cladosporium cladosporioides, 2) Amplification
of 5S rDNA fragment of Cryptococcus victoria, C-: Negative control in both figures

Cryptococcus victoria &l kw s il 4 laal gl ‘_;La‘.,...cslf,l‘,p bug U558 Cali Ol b))
AY (Retention Time) s ,ls5L Olej s strain p41A001 CORPRY

Cladosporium  &la Lwss 5 cdy L €700 Jslas aids _
3okl B Gy Bl edd udg Bl Sl

i S el baalir gl el T8 Sdoty O sanly 51
Sl 2ol s Gl w plaad Gl el o 2t

Cladosporium cladosporioides — slaala= ;3 053 58

Retention ) s ls3L Ol 4> cladosporioides strain F1
Ol bwgie 55 &g e \Wo e Jslas 4235 A/4T (Time
Vodswliz @l ohaul 58 Gy sl g okl Soocad

(Y Jﬁ,i) FRYRTIE v ) . . .
Cryptococcus victoria strain p41A001 , strain F1

3l 8 Gl S sy S Sl st C‘”L A5 S edalie

VAP b g 3l [T 0 Loy /il 0590 [ o j (oos g Sy oawvdigeo -




UL 5 5 2

A

Chvom Perfoct Chromatogram Report

€ \Program FlesiCPEonisies24 0032 RAW aa

™o

B

Crrom Perfect Chromatogram Raport

C

Chrem Perfect Chvomaleg-am Repart

~ C:Pmgmn FlasCRSpSisten? 0608 AW i

55 Sl skl S (A el sl o5 CsluYE Gl da Gses a4 el 38 23 5 S Ve laie < GC GMBL6 ol&Kiws 5 laal gl )y =T U
Loy phaul gl 51 a6 sl K (€ Cryptococeus victoria Lew 55 sl bl 31 230 sl Sy (B acd g e Qv e Jsles adds VAT (g5ls5L Ol

Cladosporium cladosporioides

Figure 3. Acetylene reduction assay by GC GM816, 100 pl of acetylene was injected into each sample after 24h.
A) Standard curve of ethylene (Retenion Time: 2.93 min, Signal at 900 mVolts), B) Ethylene peak resulted from acetylene
reduction by Cryptococcus victoria, C) Ethylene peak resulted from acetylene reduction by Cladosporium cladosporioides
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Abstract

Nitrogen is one of the most important elements needed by plants, but plants are unable to
reduce atmospheric nitrogen into ammonia and use it directly for its growth. Nitrogen
fixing microorganisms, with the process of nitrogen fixation, provide the nitrogen required
for plant utilization and play an important role in soil fertilization. The aim of this study
was to evaluate nitrogen fixation in endophytic microorganisms isolated from root nodules
of alder (Alnus subcordata) and Russian olive (Elaeagnus angustifolia) in Golestan
province. A total of 50 nodule specimens were collected and cultured on nitrogen-free
medium. Microorganisms were identified using biochemical and molecular tests. Nitrogen
fixation of isolates was also evaluated using acetylene reduction and gas chromatography
(GC). The two genera of Streptomyces badius strain BL225 and Actinomadura citrae strain
DSM 43461 were identified as endophytic actinobacteria, Cladosporium cladosporioides
strain F1 and Cryptococcus victoriae strain p41A001 were found as Ascomycota and
Basidiomycota phyla of fungal endophytes, respectively. Cladosporium cladosporioides
strain F1 and Cryptococcus victoria strain p41A001 had a high ability in nitrogen fixation.
The root nodules of alder (A. subcordata) and Russian olive (E. angustifolia) carry the
endophytic microorganisms with nitrogen fixation ability, therefore, the endophytes can be
used as biocontrol agents in agriculture.
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