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Table 1. Variance analysis of Pimpinella anisum essential oil on three bacterial species studied during one and
two weeks after application of the treatment.

Source of variance Degree of Effects level Effects level (after
freedom (after one week) two weeks)
Repeat 2 0.0004** 0.002**
Bacteria 2 0.0001** 0.0004**
Essential oil level 4 0.0008** 0.00143**
Bacteria x essential oil level 8 0.00001 0.000004
Error 28 0.00002 0.000005
CV 12.8 22.8

o Jlasl 31 g 595 VF 5 Sk (o s aadllae 550 (6 2SL 058 (55 (sl obS il 31 Solio gl =Y J gl
Table 2. Mean comparison of Pimpinella anisum essential oil on three bacterial species studied during one and
two weeks after application of the treatment.

. Functional groupin Functional groupin
SR (After Y%aysg ’ (After 14gdayrs)) ’
Erwinia amylovora 6.522 0.0252
Agrobacterium tumefaciens 5.59° 0.019°
Pseudomonas syringae pv syringae 4.78° 0.015°
LSD(0.05) 0.073 0.005
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Table 3. Regression analysis of Pimpinella anisum essential oil on three bacterial species studied during one and
two weeks after application of the treatment.

Source of variance a*se b +se R? CV

Effect of essential oil 0.029 + 0.002 0.0005 + 0.00007 56 21.1
(after 7 days)

Effect of essential ol 0.04 + 0.004%* -0.0008 + 0.001** a1 22.4
(after 14 days)
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Table 4. Variance analysis of Artemisia dracunculus essential oil on three bacterial species studied during one and
two weeks after application of the treatment.

. Degree of Effects level (after Effects level (after
Source of variance

freedom one week) two weeks)
repeat 2 0.0005** 0.004**
Bacteria 2 0.0003** 0.0006**
essential oil level 4 0.0023** 0.0037**
Bacteria x essential oil level 8 0.00009 0.000009
error 28 0.00002 0.000009
C.V 232.7 11.22
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Table 5. Mean comparison of Artemisia dracunculus essential oil on three bacterial species studied during one
and two weeks after application of the treatment.

. Functional groupin Functional grouping
R (After 7%aysp; ’ (After 14 days)
Erwinia amylovora 0.0252 0.035%
Agrobacterium tumefaciens 0.019° 0.028°
Pseudomonas syringae pv syringae 0.015¢ 0.022°
LSD(0.05) 0.003 0.002
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Table 6. Regression analysis of Artemisia dracunculus essential oil on three bacterial species studied during one
and two weeks after application of the treatment.

Source of variance az+se b + se R? CcVv

Etfect of essential oil 44.76 + 1/69** 74757 + 66,1 74 242
(after 7 days)

Eiffect of essential oil 0.066 + 0.002** -0.0001 + 0.00008** 84 271

(after 14 days)
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Table 7. Variance analysis of Pimpinella anisum ethanol extract on three bacterial species studied during one and
two weeks after application of the treatment.

. Degree of Effects level (after Effects level (after
Source of variance

freedom one week) two weeks)
repeat 2 0.0002** 0.0001**
Bacteria 2 0.0008** 0.001**
essential oil level 4 0.0016** 0.0022**
Bacteria x essential oil level 8 0.000009 0.000001
error 28 0.000007 0.000008
CV 10.05 7.7
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Table 8. Mean comparison of Pimpinella anisum ethanol extract on three bacterial species studied during one and
two weeks after application of the treatment.

AR e
Erwinia amylovora 0.0312 0.0462
Agrobacterium tumefaciens 0.024° 0.036°
Pseudomonas syringae pv syringae 0.017¢ 0.026°
LSD(0.05) 0.001 0.002
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Table 9. Regression analysis of Pimpinella anisum ethanol extract on three bacterial species studied during one
and two weeks after application of the treatment.

Source of variance az+se b + se R? CcV
Effect of essential oil 0.05 + 0.002** -0.0008 +£0.00007** 77 27.35
(after 7 days)
Effect of essential oil ) 555, () ooz -0.0009 +0.00009%* 72 24.08
(after 14 days)
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Table 10. Variance analysis of Artemisia dracunculus ethanol extract on three bacterial species studied during one
and two weeks after application of the treatment.

. Degree of Effects level (after Effects level (after
Source of variance

freedom one week) two weeks)
repeat 2 0.0005** 0.0005**
Bacteria 2 0.0001** 0.0013**
essential oil level 4 0.002** 0.002**
Bacteria x essential oil level 8 0.00001 0.000004
error 28 0.00004 0.000003
CV 5.18 3.93
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Table 11. Mean comparison of Artemisia dracunculus ethanol extract on three bacterial species studied during
one and two weeks after application of the treatment.

. Functional grouping Functional grouping
R (After 7 days) (After 14 days)
Erwinia amylovora 0.05% 0.059?
Agrobacterium tumefaciens 0.04° 0.049P
Pseudomonas syringae pv syringae 0.03¢ 0.04¢

LSD(0.05) 0.001 0.0015
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Table 12. Regression analysis of Artemisia dracunculus ethanol extract on three bacterial species studied during
one and two weeks after application of the treatment.

Source of variance aztse b + se R? CV

Effect of essential oil 0.073 + 0.003** -0.001 + 0.00009** 74 211
(after 7 days)

Effect of essential oil 0.081 + 0.003** -0.001 + 0.00001** 72 19.1
(after 14 days)

Jsloe &wpwgw%;x\gla?w Sy # g DS Gls (LS (6 S do\}ép‘falﬁdugwiudbl 3l eslazul
oS (slaejlas 5 il 50 ol LAS ol (3uosd eyl 15 IS 5 Ol ol 5 Ll (512 (6 208 Cpos y 0352 2S5 55,
5 oolal Clale S 84S 53 ls sre Jali b avglie 55 andlae 3550 (Slags SL Al (SIS Sas 055 5 5 Ol
Ol yol andllas ol (izmein (0L dalgs alS Doy Lo 281 Al e b ol33l cosliid 5) 50 aLS (slaejlas
350 Slaoylas 5 puilal (55 dxiils axdlas 5550 (Sas S (S5, 6 Flin (J S 50 a bl 4y Lol Wnoslias 4551
630 ¢SS 25U g s Sl andllae 550 Slagg SSU g5 s Fmlie (JES SE (gl olS ojlas 5 bl coslinud
Rl S s nl ) s S edalie axda 5> ke 53 3] oLS 03z 5 juilul Lo 5 Pseudomonas syringae pv. syringae (g 7S
Sl (SUIaik 555 (ALS Grolas 5 il SEL LI s gliises ple Jawg oS dises Dlidos mln b g5
ey elS o5 Shosy Ssleg Jule Sayad etal. (2012) (Jls jsb 4y .35l Cillas Cosl 43,5 &5 ALS S boy Sla
oo SIS 5 ol 3T b 53 53 S gy 5T 5 (ALS (sla il 3l e0lizl L |y (Pectobacterium carotovorum) p o s%oms
DS et 3 35S (550508 5 Sz ol S8 53 T elS il 5 (gl 7)) 4528 S 4o 5 i35
2335 b LS lhislus Jalse 555 (ALS Slauill J 28 (ol s )yl andllas sl 5 gy )5
E.amylovara s Pseudomonas savastanoi § ;5Sb 55,1y ALS 6,5 Y'Y U 5L Wi ol Hevesieral. (2005) (5 503 (ganllas
e sl s gl oS ilises slaw,S 5 Xanthomonas vesicatoria oS il 45 do3ls oL Gliioes cpl 31 515 anllas 350
5 bl (S5 ol ine ol anlan gyl i (3 gl 03,8 oyl |y (S15 Sl o
OLS (T oslae 5 bl oL 5SL Ao O3 Mahmoodi et al. (2010) «(5,553 sanllas 3. 2uls Slys o LS (slao)las
O3 03Uzl 3550 (Sl il 45 45 S A 5 0535 oy 1 1y l3aiet ogen (i y3 S oS0 5 SOLs Jale 6SL 5 g5l
sy (SU551030 ol cizman 03,5 b 1) ol anlllas gl 5 W)l (30laS e Glas L AL g SRS
andlas puls b 4 sl ol 3158 5 Sladlas pls 55 HLS lisoleny Lo SSU (555 (ALS laeslas 5 ilud Lo
Batish et al.,2008; Doornbos et al., 2008; Mahmoodi et al., 2010; Asi et al., 2010; Hosseinzadeh et al., 2012;) 5)ls Clas Lol
Sl sl l 4 55 iy ALS 5 sludl la s slaw Loyl LB 55 alS SLS 5 3l eslinul 5l ans 5 (Weller etal,, 2012

LS*:'-'E QL;J,S j‘ oslainl LJ'&‘J”L"’ cMJ‘jﬂ @;-JS @b ‘53‘?«:.:» CJL\;J: L5 C;bﬁ }\ ‘_QJL:..M; Br b @lﬁg QL\:SJS )‘ oslaiwl J‘i‘"}



VeF e o pladl s 0 0955 9 Ogeil OLOLS J5bl o)lae 5 Guslil (b3 20 DL s 0

L Ol Ol (03 s o o 4 (5350 (5l ol B3 55 35 Ol Coodl b o5 40 457 LS sl s slos ade LS
o3linul 5 I 2S5 Sla sy plu SUS 55 LS5 ol Sleslinal b 55,5 1oy o iws (550 (ALS SLS 5 4y eSS DLyl
moslhas 5 ilul 035 pl53 0S4 a3 b rizmen 3500 plBl a6 sley ) U S Gl (AL S e S5 CIB 3 pslie o)) )
28l S ol 4 ) 0555 5 gl QLS Bl ojleas 5 bl dslg e gl 58 Solu 5 ol 55 ALS s
4535 Sl 3enl Ol 5 or iy Slidos el LI 557 b sme nig 2S ol IS ade (osae gl oboads psons (6l s
o ke )3 (ALS 2S5 SL G (6,88 4 OlSGal 5 5 5 gl LS (Slao sz 5 il g e3le Juamtal L ol o] )
2l DS 53 Ll Gl gl oS sl sl AT g 40 SIS (6 S penn e 1A (gl (b S Slacs sl S

AL el ete (S (55,3188 3 g sl a ke Slutal a4y s 3 803 slaptile il b

LS ol

J:AU JLL> @ ‘-;:J; dl}U“L)‘)JTL)L:_Aﬂ\ u":"b cL.oj Lg))JL:.SQu?bJ Jsjaj JL’L@A u\?\j dﬂ)’\_ml J\JTOK_&;‘) wjj:_mﬁ )‘

238 o Sloyds 5 LS ads cpl Gl 53 Ddelins 5 DU ¢ led

eb.a

Abbasi, V., Rahimian, H., Tajik M., Ghanbari, M. & Razaian, V. 2011. Evaluation of genetic diversity
of Pseudomonas syringae pv syringae isolates, bacterial canker bacteria of nuclear fruit trees in some
northern provinces of Iran. Applied Entomology and Phytopathology, 47(4): 389-404. (In Farsi with
English abstract)

Ahmadi, A. 1990. Investigation antibacterial activity of some plant extract and some bacterial epiphyte
against casual canker of stone fruit tree. Ms Thesis, Tarbiat Modares University, Tehran, Iran.

Asi, M.R., Bashir, Afzal, M.H., Ashfagq, M. & Sahi, S.T. 2010. Compositions of entomopathogenic
fungi, Metarhizium anisopliae and Paecilomyces fumosoroseus with selective insecticide. Pakistan
journal of Botani, 42(6): 4207-4214.

Ayoughi, F., Barzegar, M., Sahari, M. & Naghdibadi, H. 2011. Chemical compositions of essential oils
of Artemisia dracunculus L. and endemic Matricaria chammilla L. and an evaluation of their
antioxidative effects. Journal of Agriculture Science and Technical, 13(2): 79-88.

Batish, D. B., Singh, H.P., Kohli, R.K. & Kaur, S. 2008. Eucalyptus essential oil as a natural pesticide.
Journal of Forest and Ecology Management, 256(5): 2166-2174.

Bakkali, F., Averbeck, S., Averbeck, D. & Idaomar, M. 2008. Biological effects of essential oils. Food
and Chemical Toxicol, 46 (2): 446-475.

Borgio, J.F., Bency, B.J. & Sharma, N. 2008. Compatibility of Metarhizium anisopliae (Metsch) stock.
With Ocimum sanctum Linn. (Tulsi) (Lamiaceae) extracts. Ethnobotanical Leaflets, 12: 698-704.

Dall Bello, G., Padin, S., Lopez, C. & Fabrizio, M. 2001. Laboratory evaluation of chemical biological
control of rice weevil Sitophilus oryzae in stored grain. Journal of Stored product Research, 37(3):
77-84.

Doornbos, R.F., Geraats, B.P.J., Kumanae, E.E.,VVan Loon, L.C. & Bakker, P.A.H.M. 2011. Effect of
Jasmonic acid, ethylene and salicylic acid signaling on the Rhizosphere community of Arabidopsis
thaliana. Molecular Plant-Microbe Interactions, 24: 395-407.

Hayes, L.E. 1964. Survey of higher plant for presence of antibacterial substance. Bot Gas, 108: 11-108.



VoV e g pladl (s 0]t 095 5 9 Ogei] OLOLS J53bl o lae 5 Guslil (b3 20 DL s 0

Hevesi, L.E., Boja, N., Banatfy, R., Babulka, P. & Toth, M. 2005. In vitro inhibition of growth of
Erwinia amylovora by palnt oils. Biocontrol of bacterial plant disease 1 st symposium, Seeheim,
Dermstadt, Germany. Pp: 4-262.

Hosseinzadeh, J., Farazmand, H. & Karimpour, Y. 2014. Insecticidal essential oil on adult of
Lasioderma serricorna F. (Col: Anobiidae) under laboratory condition. Iranian Journal of Medicinal
and Aromatic Plants, 30(1): 123-133.

Isman, M.B. & Machial, C.M. 2006. Pesticides based on plant essential oils: from traditional practice to
commercialization. In: Rai, M, and Carpinella, M.C. (Eds), Naturally Occurring Bioactive
Compounds. Advances in Phytomedicine, 32: 29-44.

Jaymand, K. & Rezaee, M. 2007.Essential oil, Distillations Apparatuses, test Method of essential oil
and Retention Indices in Essential oil Analysis. Iranian Society of Medicinal Plants, 23(4): 106 - 8.

Katooli, N., Maghsodlo, R. & Razavi, S.E. 2011. Evolution of eucalyptus essential oil against some
plant pathogenic fungi. Journal of Plant Breeding and Crop Science, 3(2): 41-43.

Karimzadeh, F., Hosseini, M., Mangeng, D., Alavi, H., Hassanzadeh, G.R, Bayat, M., Jafarian, M.,
Kazemi, H. & Goriji, A. 2012. Anticonvulsant and neuroprotective effects of Pimpinella anisum in
rat brain. BMC Complementary and Alernative Medicine, 12(76): 2-9.

Mahmoodi, H., Rahnema, K. & Arikhani, M. 2010. Antibacterial effect of essential oil and aqueous
extract of Medicinal plants on Shangger factor bacteria and leaf spot of nucleated fruit trees. Journal
of Medicinal and Aromatic Plants, 9(36): 34-42. (In Farsi with English abstract).

Mooslemi Khani, K. & Sadeghi, L. 2011. Developing the accuracy and sensitivity of novel methods for
detecting Erwinia amylovora, in plant materials with hidden contamination. Journal of Medicinal
and Aromatic plantPlants, 47(4): 471-474. (In Farsi with English abstract)

Rahimi, A., Khorram Del, Y. & Moradpour, F. 2017. The effect of ethanolic extract of Thyme (Thymus
caucasicus) on Varroa mite (Varroa destructor), ectoparasite mite of Apis mellifera Meda (Hym:
Apidae). Biologija, 63(2): 105-112.

Roberto, G., Baratta, M.T., Deans, S.G. & Dorman, H.J. 2000. Antioxidant and antimicrobial activity
of Foeniculum vulgare and Crithmum maritimum essential oils. Plant Medicine, 66: 93-687.

Sayad, S., Hassanzadeh, N., Ghasemi, A. & Nazarian, A. 2012. Control of the decaying agent of soft
decay plant Sinonium (Pectobacterium carotovovorum) using herbal essences and antibiotics in two
levels of laboratory and greenhouse. Iranian Journal of Medical and Aromatic Plants, 28(4): 730-
740.

Weller, D.M., Mavridi, D.V., Van Pelt, J.A., Pieterse, C.M.J., Van Loon, L.C. & Bakker, P.A.H.M.
2012. Induced systemic resistance in Arabidopsis thaliana against Pseudomonas syringae pv.
Tomato by 2,4- diacetyphoroglucinol-producing pseudomonas fluoresces. Phytopathology, 102:
403-412.



Plant Protection Journal
(Islamic Azad University, Shiraz Branch)
2018 — 9 (3): 197-208

Study of antibacterial effect of essential oil and ethanol extract of the
Pimpinella anisum and Artemisia dracunculus on three plant pathogenic
bacteria (Erwinia amylovora, Agrobacterium tumefaciens and

Pseudomonas syringae pv. syringae)

Nabi Khalili Aghdam?, Ataollah Rahimi?”

(1) Department of Agriculture, Piamnoor University, Saghez, Kurdistan, Iran.

(2) (*) Department of Plant Protection, Faculty of Agriculture, Razi university,
Kermanshah, Iran. Rahimi.ata.1@gmail.com

Abstract

Essential oils and extracts are suitable compounds as alternative chemicals. Many
plants have compounds with control properties that recently the use of herbal
products as alternative to chemical pesticides for control of plant-damaging agents
is more important and the essential oils and herbal extract are of particular interest.
The present study was carried out to investigate the antibacterial effects of essential
oil and ethanolic extract of Pimpinella anisum and Artemisia dracunculus leaves on
Erwinia amylovora, Agrobacterium tumefaciens and Pseudomonas syringae pv.
syringae. This study was done based on a completely randomized design with
temperature conditions of 28 £ 1 °C and relative humidity of 65 + 5%, in dark
conditions with concentrations (10, 20, 30, 40 and 50 pl) plus 3 replicates for each
concentration of essential oil and extract with control At one and two weekly visits.
The results showed that antibacterial effect of essential oil and ethanol extract of
Pimpinella anisum and Artemisia dracunculus on bacteria Erwinia amylovora,
Agrobacterium tumefaciens and Pseudomonas syringae pv syringae were significant
compared to the control. Also, whatever the concentrations of essential oils and
extracts used in this study increased, so the rate of bacterial growth significantly
decreased. Moreover, the results showed that the antibacterial effect of extracts on
the growth of bacteria examined in this study is better than the essential oils studied
and plant extracts in visit one or two weeks at the same time better than essential oils
and show better appropriate action. According to the results of this study, essential
oils and extracts of Pimpinella anisum and Artemisia dracunculus can be introduced
as an appropriate alternative to commonly used Chemical bactericides against these
bacteria.

Keywords: Plant extract, essential oil, Pimpinella anisum, Artemisia dracunculus,
Erwinia amylovora, Agrobacterium tumefaciens and Pseudomonas syringae pv
syringae.
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