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Table 1- Geographic characteristics of collected lichens and their natural substrates.

Lichen acronym  substrate region longitude latitude altitude (m)
Parmelina tiliacea Pa rock Kolale E" 15" 6146° N"77' 88 38° 960
Anaptychia setifera As tree Kolale E"15'6146° N"05'87 38° 1350
Lecanora argopholis La rock Kordasht E"75'3646° N" 88'90 38° 502
Pleopsidium gobiensis Pg rock Kordasht E" 75" 36 46° N" 88"9038° 502
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Table 2- Characters of the studied plant pathogenic
bacteria.

Bacteria code host collection site

P.

. 5 Prunus persica Behshahr, Iran
s. pv. syringae

Solanum

P. atrocepticum 1007 Netherlands
tuberosum

X 10 Juglans regia Ort

a. pv. juglandis § § Abad, Iran

R. tumefaciens q8 Vitis vinifera  Qazvin, Iran
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Table 3- Inhibition zone diameter caused by lichen treatments application in plant pathogenic bacteri.

inhibition zone diameter (mm)

Lichens
P. s. pv. syringae X. a. pv. juglandis P. atrosepticum R. tumefaciens

P. tiliacea 9.5¢ 19.7 <€ 153 7.8

P. gobiensis 147" 20.2 > 22.3% 7.37

L. argopholis  11.5" 13.7 24.3° 6.4

A. setifera 6.47 15.8 ¢ 1221 6.4
Streptomycin 15.0 ! 31.7° 31.3° 6.4

Control 6.4 6.4/ 6.4 6.4

e 70 Szl el )3 3 gine US| Bl &S e Uy b U SO

The columns with common lable letters have no significant difference at 5% probability level

M J}’t" L;Lhc)la,a& c-\.;)‘:jl{ 2 oS cble C....M.v 9 oS cble &‘b c..\.flt) )‘ au\.i)bjb. cble &‘b -¥ d}b

(A elislen @l S e,

Table 4— Minimal inhibitory and bactericide concentration and their proportion of lichen methanol extracts on

plant pathogenic bacteria.

MIC MBC

Bacterium Lichen (mg/ml) (mg/ml) MBC/MIC

P. gobiensis 11.25 45 4

P. syringae pv. syringae A. setifera 11.25 45 4
L. argopholis 2.8 11.25 4

P. tiliacea 11.25 22.5 2

P. gobiensis 2.8 225 8

. A. setifera 2.8 5.62 2

P. atrosepticum L. argopholis 1.4 5.62 4
P. tiliacea 1.4 2.8 2

P. gobiensis 0.7 2.8 4

A. setifera 5.62 11.25 2

X. arboricola pv. juglandis L. argopholis 28 225 8
P. tiliacea 2.8 5.62 2

P. gobiensis 22.5 45 2

R. tumefaciens A. setifera 225 45 2
L. argopholis 11.25 45 5

P. tiliacea 22.5 45 2
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Abstract

Plant diseases are one of the main limitations in crop production which impose annually great losses.
Threatens and hazards resulted from ample and repetitive application of chemical pesticides against plant
diseases tended to pay attention to natural, safe and environment-friendly products. Lichens due to possessing of
great antimicrobial substances has been considered as one of the best sources for natural alternative products. In
this research study, growth inhibition, bacteriostatic and bactericidal potential of methanol extract of five lichens
including Pleopsidium gobiensis, Parmelina tiliacea, Anaptychia setifera and Lecanora argopholis obtained
from Arasbaran, East Azarbaijan province of Iran on some plant pathogenic bacteria such as Pectobacterium
atrosepticum, Pseudomonas syringae pv. syringae, Xanthomonas arboricola pv. juglandis and Rhizobium
tumefaciens were studied using disc diffusion, minimal inhibitory and bactericide concentration methods. All
lichen methanol extracts were bacteriostatic and bactericide on the above-mentioned bacteria. However, R.
tumefaciens was the lowest senility to these extracts. Methanol extract of P. gobiensis was as inhibitive as
streptomycin on P. syringae pv. syringae growth. In additionm, P. atrosepticum and X. arboricola pv. juglandis
were highly sensitive to lichen extracts and streptomycin. The most bactericidal extracts was related to P.
gobiensis on P. atrocepticum and P. tiliacea on X. arboricola pv. juglandis. Considering the results, it is
suggested that lichen extracts may have remarkable potential in plant pathogenic bacteria and more
investigations are required in the future studies.
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