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Identification of epiphyte bacteria isolated from
sunflower in West Azarbaijan province and
investigation of their ability to growth promotion
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Abstract

In order to identify epiphyte bacteria and investigate their effect on growth
promoting, samples were randomly collected from the leaves and stems of
sunflower plants before the flowering stage from West Azarbaijan province.
250 bacterial strains were isolated from the surface of organs (epiphytes).
Four tests of indole acetic acid, ammonia, siderophore production, and
phosphate solubility ability were used for initial screening and selection of
strains with higher ability. The results showed that among 250 strains, 100
strains were positive in at least one out of the four tests and were selected as
growth enhancing strains. The identification of representative bacteria was
done based on the comparison of phenotypic characteristics and sequencing
of 16S rRNA and gyrB genes. The results showed that the representatives of
the selected strains were Burkholderia multivorans, Paenibacillus polymyxa,
Pantoea conspicua, Pseudomonas fluorescens, Escherichia coli, Pantoea
agglomerans, Bacillus subtilis, Bacillus thuringiensis, Sphingomonas
aquatica. S. aquatica was reported for the first time in the world and P.
polymyxa, P. conspicua and B. multivorans species were reported for the
first time from Iran as species associated with sunflower. The ability to
stimulate growth in plants by bacteria isolated in greenhouse conditions was
investigated using the representatives of the groups of strains. The results
showed that the studied treatments had a significant difference at the
statistical 1% probability. Among the studied strains, E71 (P. fluorescens)
showed the highest effect (54%) in increasing growth factors in greenhouse
conditions, and E48 and E80 strains had less effect than the control.
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Tablel. The phylogenetic tree drawn based on the sequences of 16S rRNA and gyrB genes in the epiphyte strains obtained in
this study along with other bacteria in the NCBI genomic data bank using MEGAL10 software with bootstrap thousand
repetitions. (The numbers in parentheses are accession numbers of genes)
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Table 1. Biochemical, nutritional and physiological characteristics of epiphyte strains isolated from sunflower from different

regions of West Azerbaijan Province

Strain reaction

E27, E71 E38 E13 E78, E24,E64,E66

E45 E80

E32, E48 Test

+ + + +
- - - +

1
+
+
+

1 1 1

+ 00+ 4+
+ 4+ 0+ 4+
++II 1

1

+ + + .
1
1

I+ 1

+ 0+ 4+ +
III++I
1 +I+I

- %
- - +

+ - Gram
+ + Catalase
- + Oxidase

+ + Tolerance Nacl 2%

- - Growthat pH 5

Growth at pH 9
Starch hydrolysis
Gelatin hydrolysis
O/F

Ketolactose
production
Urease

Motility at pH=7
Acid production
from:

Adonitol

Ribose

Sorbitol
Erytrithol
Xylitol

Dulcitol
Arabinise
Sorbose
Melsitose
Celebiose
Glucose
Maltose
Rhamnose
Mannose
Terehalose
Manitol

Inositol
Melebiose
L-Tartarate

+ Malonate

+ +
+ +

+ 4+
+ 4+ o+

+ + + +

1 1
+ 4+t o+ 4+

+ + 4+ .+
I+III
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Table 2. Analysis of variance of the effect of different bacterial treatments on sunflower growth traits

Stem dry Root dry Stemfresh Root fresh Stem Root Degree of Source of
weight weight weight weight length length freedom variations
4.68™ 2.05"™ 7.5™ 4,53 58.33™ 40.13™ 2 Block
9.77™ 7.47" 12,57 8.86" 207.38™ 178.27™ 12 Treatment

2.19 1.20 5.18 4.34 70.15 31.88 24 Test error

7.22 9.10 5.11 10.78 8.66 7.96 cv

doys ) }Dc]a,,,_)ééjlé&u})bﬁﬂjré%)A{%E&%Eé}%iéans
ns, * and ** non-significant, significant at 0.05 and 0.01 probability levels, respectively.

Ols Kl ol il 5 atyy S 5 5 035 bla 5 aluy I b sy Ao bl 36 5 Kle angli -F Jsur

Table 3. Comparisons of the average effect of different treatments on root and stem length, fresh and dry weight of sunflower
root and stem

Strain Root Stem Root Stem Root Stem
length® length Fresh fresh dry dry

(cmy (cm) weight weight weight weight

@n @n @n @an

E13 35.4f 87.6¢ 40.3° 46.8° 8.7¢ 22.2¢
E24 39.8¢ 73.2 37.2¢ 40.19 10.92 18.1f
E27 42.3¢ 69.4% 39.5¢ 45 5f 7.4¢ 20.59
E32 34.79 76.7" 35.3" 41.7° 6.8° 19.6¢
E38 45.2b 86.6¢ 40.2° 49.2¢ 6.9 22.2°
E45 39.1¢ 90.42 325 40.29 7.49 18.4f
E48 30.3 83.3 31.19 39.1" 6.3f 16.99
E64 33.4" 85.2¢ 44.8° 50.5° 8.2¢ 22.4°
E66 39.5¢ 77.99 36.6 52.12 9.6" 24.22
E71 46.52 86.3¢ 45.42 46.3¢ 8.4¢ 21.2«
E78 35.2 70.4i 39.4¢ 47.44 8.6¢ 23.9°
E80 38.5° 89.8° 32.6' 39.2h 6.5¢f 16.1h
Control 23.6/ 57.8' 28.6/ 35.3 4.19 10.21
IS e Sk b

iz (Sl O 3a31 5370 el Szl o 53 13 e Y B S ke By (sl shael .

* Average of three replicates

* Numbers with common letters have no significant difference at the 5% statistical probability level in Duncan's test.
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