AL sl b Slados asllai gs
1395 bl:..\.‘al.? ‘5 JL@J. Ldj‘ e)w ngLGP; de

31-42 Lae

$lisolen o6 455 L (Menthaaquatica) 45 s J sl o )las 5 pulel (SL,0550

AL Ll s s Al

Y s aabls
94 12117 : 3y 93/11/27 1 il 55 0

oS>

Sl A Sloslas 5 pulal Sl oslizad plagd LSBT & Bolen Jalse 53 uslie S, Js 4 1)

Lo 45 Aier Gl B A4S 3l La bl Ll sl s 3bs el S B sl S3 T L ek
Slacand oylae 5 b b b s 4 gl oS Gulil Gdas ol 53 Al o o3 Tame b 5L 5 0l s
9 s sk s els s 300 5, 200 100 0 slackls Sxjlssl jls s S gl bl D L olS olsn
Sz B Al S e 53 ojlas LS Sy 5 el a0 3 eled 5 e sla i, 4 g Sl
3 JossSt b3l & so0 Phytophthora capsici s Rhizoctonia solani (Fusarium oxysporum Botrytis cinerea
S Pl isls 0L T wg eslas 5 bl 4 sl Comles Lag B a8 sy ol als SRS
5 bl Glacbale wen Ll il FoOXYSPOIUM L, o (ols gme odiylasl 1 Slh s ojlas 5 oulul glachle
L s Lsls Zl580 |, P capsici 5 B. cinerea « R. solani slag B s, SLI5L Aoy ol pxs sk J.,h;ﬁ o las
= 22300 5200 slacdale & by o Susla3l Aoy o jmie il s me Rl SU5ls5L Aoy cble 153l
ol .35 (%91/89) P. capsici 78 53 el 300 ke (w5 « %97/77 5 %91/06) R. solani zob s ¢l

AL a5 35 3ol Sz B U RS S anb ESEB Ulsa Ll5 e 4 oslas

b b L ded (o U (CiS e s L] g AT glaclly

Ol i e oDl ST oS i Al (555 LS 0aSiSls (S5 5alS 05 S lsleul -1

nakhaei90@yah00.com :dlis J st st 55 -


mailto:nakhaei90@yahoo.com

A ol g6 655w lly SL,I50 32

dndle
SYsb w0y Sl Al laglen slee SEa) cn SUslne Ol e e aland 3l ge 5l eslinal 035 4l
Sy ol il sl 5 e lactile Sl sy Jaes Q_f;jﬁ ol O34 4320 FB e 3l am L
5,5 .(Sokovic et al., 2009; Tripathi and Dubay, 2004) coul s 3 sdmslailus] zedhe 5 o3 sl
5> (S5 Sl 5 oo Ol gl 550 e (2B Sl So T Jles sl p o san olasd Sl
0955 348 5 Olael wibe ¢ auws s ladlels 51 (galdas b (g 20 Ol Jl Slse pl (golile 3L .njfda Ol by
OlS ol LS 5ol sl § e LS 51 (65l 5o T 5l ol sl eslizal s cpl w5 ks 55
Tripathi ) L 16 1) olesd e 551005 i 5 aesl o Jls, 52 o gloss 2L 5 alS Szl e )
so ol s anl Gl e s LB b 4 slead e 28 5B 4 caglie Gl ass 5 s (et all, 2007
5 (Saharkhiz et al., 2012) <ol o ke LS gl g, ol K Olssa 0llS ek Sl 5l eslind
Joo b OS5 o8 i et ol e (b5 Lol b s L b 5L &Y ams G5l Jl- s
Kalemba and ) s,5 15 eslacal 3,40 03 2.5 | 5ba ool Gy SSlssa Llg e Al oslas Il
Ol SKim st s alS sl les s BT s s AL Gl ill 5 beslas Coonl .(Kunika, 2003
o3l gl 3l Mentha i o3 ga Jal.gf sla ol QS/.L})\;)'L. Sl eobs b iolS ol sl .L:ilj 3L
> oksl33L I Menthapiperita i gl ool sy Sl A Ghsobs sl b a5 Olels
Aspergillus (Al-Yousef, 2013) Aspergillus spp. (Samber et al., 2014) Candida spp. Glaz,l A,
K ol 421> (Saharkhiz et al., 2012) Candida spp. s Aspergillus spp. 5 (Moghtader, 2013) niger
s Aspergillus Slag b Ly ediylasl A Mentha spicata ;... gl ilul L5 8 Sl S OS5 lol
5 (Reichling et al., 2009) /,(Kas s ke, .(Singh Yadav et al., 2006) .l «xils Penicillium
bl sils3L i1 s (Jakowienko and Wojcik-stopczynska, 2010) (Kot joo stwrl= Sz s 5 oK 5 551>
Vesaltalab ) o5 5 b Jlos . Llos S 5,158 Cileses slag,b As, 1 Mentha o Ciloes slas S
Botrytis cinerea LRSI S 5 A ST il sojlas 6 as Ol (and Gholami, 2010
Cosb e Gl 55 535t s 4 Olelin el 4 Glaze (Mentha aquatica) of <5 L3 S 5,058
dur\.b\ ckw L LY e ‘_sLha.L'G L U.M.vLH-:\ J\.JL& J.ld.vt )L:...u. 3 ast .L.f&) Lﬁd.q.&l.? 3 Lﬁdﬁl}')j) d\jlol
olas 0 ds Cle s s b tass ool (Marrin et al., 2007) 555 eantlo K515 355 OF o158
Fusarium oxysporumBotrytis cinerea _alS (|3 ke sbglb Ly vj Syoelal o Jsbl

s S (:l?u.\ Phytophthora capsici s Rhizoctonia solani



TP
L s oslas 5 uilul ag

Olol = Slil w2 Ol g3 3 Bl Jlad glhwsy Sl Gl bl 5l aulS a5 5o sy OblS
L plads 5 4 olS bl s § S35, 10 e gl s (383 lobid 3l s 5 sl mer o5
A3 ) o S ol 1 el b (68 el o sln 0 8 80) IS slaastls w5 s 5l Ll
el 48 ke 4 It 1 e 1200 L3 DlalS SIS glaast L s 5 S 535 510 S 80 ojlas g sl 5
s bl 1}?";4 id 5 o B 5l eslitul b e dd sdilows (SOU 53 o seder 453 30 gles s
A s oplas 5l I e pedes 4255 50 sles s 2d\>'-,>; St s Lalas olas U 5 e Jsles 51 elS
s A Jown 53 (SUb Ll s s s s laid G b s esliad Ol U el sjlas 5 bl
L S G35 o ys 19 51 L ealinad o0 5 Ks8I o sl
wllas 5,50 sl 7,0 4

4 «5 Phytophthora capsici s Rhizoctonia solani (Fusarium oxysporum [Botrytis cinerea L;La@t:e
Sy kS oilesl S s g ek I glawds [ 5 AS ka6 Sl AL SOl Sl s S
CiS L (555 gl 9 wlas B3 L g Gy ks 5 4l s Ol Okl (6555l sl Olejle
LD (S sk 453 2D (Gl 3 5 LS ST 5 S pns
bz, 45, » e S5l elas 5 pilul 3 OlS 5 Fuylasl oge5l

e o olel C2S Tas 1) Joe 20 (s s 4 Lag B A, s e bl e sl
0 2Ky (ntS Jame slinil I o A3 w ;e Sl O wlas h3 L g sk s BT 55 Sy e
sl s fime S Jasms 4 Wl jsba 50 Glag B ess, T i adl Sl Jee D S
53 ks el Sy o OLSG (6n Sats s 0l L1351 pesebene adl> L ulal led 51 Ol
00 slachlesl 2y S 10 i s sl o sl 1/5X2 bl &0 o 6 L5y g S b3S e
33 bl OLS 5 25 31 Sk Gln e 5 ol wy Slo LS (54, Wl ol 300 , 200
WIS Jsbl 25 Se 10 sals (o B b s fate SusC ar 5 e WSDL Sl eslizal b s 1 b
G ol S el 2Bus Sl ) s ¢l (Vesaltalab and Gholami, 2010) s S b s (wslul 50)
- 300 5200 100 slachale coiS ass 3 SLisl g, 4 olas 5 (CoiS lame b bOl) b s,
d'.:.e;ww@msw\j\yjom&;sj\_@wumL;J:iqujmd\ﬂa)ijjmr\&
Ul 3 e o a4 S L5 s s [l Olgie 4 L3 15 J bl uomen s S Lol OF & 8T 55 2.8
Teymoori ) s i CiS laes 4 Loz ol o3a,7 oot adl Sle ke B a8 4 olacioys (S Lo

L. buchner
2 rotary vacuum evaporator



A Glissben g0 65 L oISy SK,0550 34

Sy el O Lilys 5 5358 5 Jolie ) e .(and Rahnama, 2012; Tripathi et al., 2008
s ol s Sl aals g By b 0AE <=K;;U S g 53 25 (glos s sl S
sl Jole e b LSt ysm a0 Giolesl pl s (6,8 o3l bajles sled 5o e oo e 0 ebonss
Botrytis cinerea) ~hw sl 53 zU6 (oslas 5 wled Gblal (s (il ) maw a3 e gzd
200 100 .0) rhe b oo 2kl (Phytophthora capsici s Rhizoctonia solani [Fusarium oxysporum
Sy ol (s b S els LSS ) ST aw s sl JalS b I s (el e 300
5> g8 pphes L35 a3 C 0T 53 4 s eslial 5 J e b 51 L padkos Ay (SUI35L Ao ys alons
22 ol ek i, (S5l dona | aslias b bl ol e 5o 206 E) 3T 5 dels g x

(Tripathi et al., 2008) Jas o L |y ab g o e

1= 100
3 S plouil Sls b, 3 SOle amlie 5 B S 13 Lo 5 4 5550 SAS 9L 1l 6 5 L Laesls

o g mls

5 herdsd sl Jlie 1zl ps 5 alendipnd slpe il Sl alandisnd Slse S Lol e
J)Jo-) M)‘JL;\M LQGJG Js...f:) L;Ju)\.))b Ju,d))ﬂ C,.H.G 9 G)B Cj,v B &.L.‘."".‘.““f:‘.j J\f JJLS.:» J,Sl} C,.la.k.c
a

g5 L A, S L5ls50 .L,a)>f_'$j <y c)ijdtﬂlql:ngLac,E.&J;L" obols e =1 Jsas

A slisolen 208

) g—i'\-‘ ey € ot
FJ‘..\AA _ Q‘ﬂ'.';: c“"‘
Sl 4 3l Sl
0/64 10/52 2 21/04 o 53 50
1233/66  20120/27 3 60360/82 &b
1904/217  31056/57 3 93169/72 cll
0/095 1/54 6 9/25 EB 5 st 52 3l n
0/191 311 6 18/81 CLle 5 opd s 3l se
182/5407  2977/11 9 26794/05 ORI
16/30 94 1533/08 Uas

*

L e 53 s e ISkl



&.—u) BE )L..J_'\ J:})Afn)w‘}ww‘)w}ﬂ L;Lhui:j)huubl )ﬁ)ls @jf‘\"::"d‘f@w
QS/J\J)\;)'L_ 33 6503 sl e Nl tlewb LAGJLE B RC ORI QS/J\J)\.U'L_ Loy 5 SLS S0
‘GJLE Cy_).?‘ JVJLL)\) AJ_J.‘»J C,.u:\ asls R S) 90 L;LaG)LB .L..:) vs/.b)b)b M)J » L}.’Lﬁgi _),;JLU ‘UL..:..A
ol (L Jsas) as s s Lozl Ad, (SWlaslk doss  chile 5 206 ¢ 5 bline S oan 5 Ll
MWJ\.&)J&{&MJJ LSJ\JJM_)"\ LQGJGJ\.J:) ;Ju)\JJLM)JJJJI‘Mﬁ b)L,é.‘*}uw.’Lw‘ L;LQC,.H.F
dw":’m..m ,.w‘:'m Ls‘)bg;.‘” )jk..r L“G)U’ .L.:) ;J\J)\J‘)L .L,a)) V.H.G" S0 J:.v”\_)ﬁ\l.iju‘ﬁ LS\}jML& )LQ-:;
(1)52) 55 els 300 chale o VL & by e (%68/82 ) _Sasls3L Ao s

a

- 70
b - 60
- 50
¢ - 40
- 30
- 20
g [

T T T 0

300 ppm 200 ppm 100 ppm 0 ppm
oylas 5 eilul chals

GJG 5y SNHl5k deoys

'6\)(.«:.: G‘)GJ«%,\J‘) ‘.;.b‘)‘)‘)b M‘))J.)ngﬁﬁ QJLJ&‘)&@‘&JJ.:MLSLACAH&):}‘U gfl'i;“:’a AMiuA_l J.i.‘;r

i 13 e B3 (g1 L a3 oSS 0 gesT bl oslize g sl Slal s ALS 15

s 0 g 4 (S ks A2, e St olas 5 bl Suolsl doys uoen

P. R.solani glaz B L) doss p deoss G dleast v 53 (6513 s golilssl A ojlas 5 il
il (%8/80 ) F. oxysporum « s (%62/85 5 %52/36 %34/66 . 5 ) B. cinerea s capsici
2B & by e (H8/B0) Sujlssl 136 op xS sR.solani =6 4 Ly e (962/85) (Sasjlssl 36 cp 2o
5 %52/36) B. cinerea 5 P. capsici 4 by e Sls3b Sl cp mio WeSsnl, 5l e .55 F. OXysporum
Pl b Sl G 2 WSl 5 Saslie s pslish o sebee M5 ey 25 (5 4 HB4/66

(2 )5) wsls ol s 51 T as eslas 5 sl



A ol g6 655w lly SL,I50 36

a - 70
b - 60 D
3
- 50 -
Py
c - 40 \;\
- 30 Y
d - 20 -
9
- o
T T T O
Botrytis Fusarium  Phytophthora Rhizoctonia
cinerea oxysporum capsici solani

Sl sm - AL Sloben g8 L wiy SKIsik Aoy ol g eslas 5 Sl G Sle alie - 2 IS

i 13 ma Dt (1 L a3 (SS1s Ogesl el slize g (sl

Ly (SAoIssk dons poslas 5 puilul Glacble 5l eliSaus 45 5 S p sl blize SISl aslis

P. R. solani szl Lokl ol bzl o) 5 Jla| clm 53 $ul3 sme 51 FL OXysporum
wwble Gl by Bas § aals @ Cand Ay SKHlal s Sl e Il o B cinerea s capsici
ol s 5l JelS sb a e lale 1l 5 3l s pme ol edd S5 slag B o S50k Ao s
B. cinerea , R. solani (P. capsici Szl s eolae 5 WLl slakle bl L 86 8 s Lzl
Foozob 5o oslas 5 Luiled gbaclhle sl 4 cud )6 A5, Sk doss Sl pxe il s
35 5l ol g elas 5 Gulad o 1y Caslie op mi p3203 5 (o sdome L3, o LS OXYSPOFUM
tlne 300 chile & by se (SU5L doss p it e Sy s LS snl, glag s ol Ol
-2 100 clls w byye SKlsilb doys o S 5 (W76/63 5 %89/91 HIT/TT s 5 4) ojlas 5 Ll
200 slackls 4 by e Sals3k dsys op 5V e 2335 (%32/04 , %49/97 %61/35 s 5 «) ¢les
55 (91/89) | 5 425 s elses 300 bl (097177 5%91/06 s 5 ) LS55l 228 5% ple 2 300 5
o OblS Ml par alS slasslas 5 bl (a6 ds b sdate Dlids s (2 )
e (2012) OLKas 5 g e (2013) Civv g JI il sdewy LI 4 Olelias o3Il 51 Mentha
el ol S U el (2013) sk 5 (2000) (K s st Koy 5 K5l (20014) O (Sen
ol bl s el asls bl ke 5 256 ¢ 4 Ko M.piperita ol sdislssl 56 a5 s S 1S
Salesl ol =B les Lol anils LK ool e i g Szl Aty »sdijlssl A olS
Lo b g s 3 ) 5, DSl i (ol pme b a3 s S 100 lale s Suilssl O e
O 5 Siloars (imman A3l o WSl U3 Ogme 5 Jsme LS 5 VL e bl Sl cpl 58 6



37

s 45 5 (Ferdes and Ungureanu, 2012) il sSo 5 25 (2009) OLSCen 5 s 555 (2009)
M. arvensis ; M. spicata .l Mentha s slaw S s S 5,058 (Mickiene et al., 2011) o/, (Sas

Juj) )Smﬁ‘j&ﬁbﬁcju)ab)l.\.& Ql\y&@j.’u\aﬁf LAGJG )‘ LSJQ) J‘J.*.: .\...:4) bJu)‘.))lJ

g0 g8 e ad, SL5k deoss p oskas g plel ChlE 5 26 g8 bl S 5 Kle 4l -2 Jpux

A 6156,k

gl s, S5k e, (ppm) chle 28¢5
%0 g 0
%61/35 c 100
%91/06 a 200 Rhizoctonia solani
%97I77 a 300
%0 g 0
%49/97 d 100
%68/36 C 200 Phytophthora capsici
%91/89 a 300
%0 g 0
%14/54 f 100
%14/82 f 200 Fusarium oxysporum
%13/27 f 300
%0 g 0
%32/04 e 100
%46/49 d 200 Botrytis cinerea
%76/63 b 300

AL ol e N L e s STl O3l elal il Gy > (glls slael

s G elel Lsges 5155 55 (Shakarami et al., 2006) Of(Koas 5 o515 Lo glaatil U sunen
A Sl il S B s, ellasl bl rill it s oS5, 5l el (sl e

P Bl psls iy (SWI5L doss (bl Bl IBIL  dls WSsnl s pslis aler Sl



A ol g6 655w lly SL,I50 38

Al S I eslas 5 bl (el pl 5o bl o3y e o 5V by U o2t 5wl
Agil et ) OLSKas 5 fde iash cpl ams OO aas il psolish B At le,lsil
<5/ 5 (Vanvuuren et al., 2009) o, (e s 015510 {Agarwal et al., 2008) o/, Kas  JIs,57 (al.,2000
(Krauze-Baranowska, 2002) (5 5il,L =415 s gl bl s S 218 (Yigit et al., 2009) o/, (Lon
b e (2003) (K758 o LadlS lodss S psuslish iy Jlge o IS s slawi S bl 55 5,18
N5 5 bl g 4 e LSl S Jlie 55 bauilal Cld s S 5158 Sialesl opl slaant
o W bl b as cdle bl cpl s ol (Ko uilad e 4 adaes Ll &osline s S
5 sbse (GRll Gl s O Ll Sl (s e 5 el Ry 4 e S By 0
55 oledy elel 2B s el g5, (2010) 5t s oAb Jlos 5 (Soylu et al., 2006) o, (Sos
5 Sl odzmy a1 5 s e Lo lil Joo mailSe diles S 5018 1) el 0 o 2 5 B,
Wl 0 dlS ageie DlS s
ODlKan 5 Gl ) Ll Jes O K51 i Yol etijle LS 5 b sl el 4 b sl
£l bl 38 oK 2B (S350 i (2003) (K. 45 sLaJls.(Bakkali et al., 2008 2008
2 b losls Cod WU IS 5 bajlas s Sl o)lps a1 5l (o3l oy LS 5 cpl Jes
L ke o3l 3 i e 6 15 e e S50 5m i i S sl 5 (2006) O (e
Liy 55 Pl (6 Sl ol s G584 STl e BLET Jobe sLie (s 2y 358 Of s oS
T L s e s 4 Dol s ) e LSSl e S s L Al e sk
SLas b ooslps 5l Vil Job o s Ay oo Sl s apd Jske dlgs 5 e J iS50 Sle Sl 4 e Ll 5
b Jald 1) oS e 5 b a3 ST e Ssline SlacSall slalid pla 5 el ps 0 ke bt
3gh g a3 S5 5 e g2l Gl S ke Sm e (65U s1n Jl sLiE 5 S5l slid (5 A3,k
Cotla 5l praen (2008 (0L ICes 5 JIT) S 315 Sl W15 e 35 LS s b 4 bl
(2003 (SosS 5 Lodls) aiS e (5,8 sl laz B sladsh 55 bl 5 w55, RNA 5 DNA
pslie slasls e elie B Ao &ML piperita bl ws S 5158 (2012) O Ces 5 1t e
oy Joo ool b bl oo ol 035 ogline sias LIS opl 5l Sl slasls 4 ol
S slalis s 33l e 3B 1 T aS Wil e b bl pge ol 3 S i ST il e alber
Ultee et ) o/,(Sen 5 Js 5 (Trombetta et al., 2005) O Koas 5 Loy 7. di3 S 5T JMlomasl s 5 2,15
De billerbeck et ) o/, (Sas 5 O Los . Llos S dol 1y Lo slul Lo Jobe lid Il 55 (al., 2002
L3S s S (Pawar and Thaker, 2006) st 5 /5L 5 (Helal et al., 2006) o/, (Sas  J5Ls (al., 2001
sedn S Joo lis Plasl v 5 (6,8 sl Al niger cas Ay 5 053 Wl 3 el S 0l uilld
iga Sl o talS(Sharma and Tripathi, 2008) L 7 s Lot vl 038 o 55 5 (658 520 Olet L



e Sltal 5 (S S A S 0sad bl 3l s 1 Wl g b6 ods S50 ams 5o s
LS 5 o Seedd Sl O3p la bl b puilel il O g 53 pland ool U J2alS ( mio
s Sole 4Ly S 4 Wlg e Dl e Jsb Rl S Sl b e Ulse 4 26
g LS 13 s e b L S B e So 4T slee sl a5 SLS 5 amm s ol bl
Slagub Sl F o JAS S b IS0 Ol Ll S0 eolas 5 elul sdal s w =5«

S 5 g0 sl



A Glissben g0 65 L oISy SK,0550 40

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

Agarwal V, Lal P and Pruthi V. 2008. Prevention of Candida albicans biofilm by
plant oils. Mycopathologia 165: 13-19.

Aqil F, Beng A and Ahmad 1. 2000. In vitro toxicity of plant essential oils against
soil fungi. Journal of Medicinal and Aromatic Plant Sciences 23: 177-181.

Al Yousef SA. 2013. Antifungal activity of wvolatiles from lemongrass
(Cymbopogon citrates) and Peppermint (Mentha piperita) oils against some
respiratory pathogenic species of Aspergillus. International Journal of Current
Microbiology Applied Sciences 2: 261-272.

Bakkali F, Averbeck S, Averbeck D and Idaomar M. 2008. Biological effects of
essential oil-A review. Food Chemistry Toxicology 46: 446-475.

Debillerbeck VG, Roques CG, Bessiere JM, Fonvieille JL and Dargent R. 2001.
Effects of Cymbopogon nardus (L.) W. Watson essential oil on the growth and
morphogensis of Aspergillus niger.Canadian Journal of Microbiology 47: 9-17.
Ferdes M and Ungureanu C. 2012. Antimicrobial activity of essential oils against
four food-borne fungal strains. UPB Scientific Bulletin Series B 74: 87-98.

Helal GA, Sarhan MM, Abushahla AN and Abou El-Khair EK. 2006. Effects of
Cymbopogon citrates L. essential oil on the growth, lipid content and
morphogenesis of Aspergillus niger ML2-strain. Journal Basic Microbiology 46:
456-469.

Jakowienko P and Wojcik-stopcynska B. 2010. Influence of essential oils from
different varities of peppermint (Mentha piperita L.) on growth of some
filamentous fungi. Herla Nolohica 56: 60-70.

Kalemba D and Kunicka A. 2003. Antibacterial and antifungal properties of
essential oils. Current Medicinal Chemistry 10: 813-829.

Krauze-Baranowska M ,Mardarowicz M, Wiwart M, Poblocka L and Dynowska
M. 2002. Antifungal activity of the essential oils from some species of the Genus
Pinus. Zeitschrift Naturforsch 57: 478-482.

Marrin M, Koko V, Duletic-Lausevic S, Marin Pd, Rancic D and Dajic-Stevanovi
C. 2007. Glandular trichomes on the leaves of Rosmarinus officinalis:
morphology, sterology and histochemistry. South Arican Journal of Botany 72:
378-382.

Miciene R, Ragazinskiene O and Bakutis B. 2011. Antimicrobial activity of
Mentha arvensis L. and Zingiber officinal essential oils. Biologija 57: 92-97.
Moghtader, M. 2013. In vitro antifungal effects of the essential oil of Mentha
piperita L. and its comparison with synthetic menthol on Aspergillus niger.
African Journal of Plant Science 7: 521-527.

Pawar VC and Thaker VS. 2006. In vitro efficacy of 75 essential oils against
Aspergillus niger. Mycoses 49: 316-323.

Reichling J, Schnitzler P, Suschke U and Saller R. 2009. Essential oils of aromatic
plants with antibacterial, antifungal, antiviral, and cytotoxic properties- an
overview. Forch Komplementmed 16: 79-90.

Samber N, Varma A and Mansoor N. 2014. Evalution of Mentha piperita essential
oil and its major constituents for antifungal activity in Candida spp. International
Journal of Innovative Research in Science, Engineering and Technology 3: 9404—
9411.

Saharkhiz MJ, Motamedi M, Zomorodian K, Pakshir K, Miri R and Hemyari K.
2012. Chemical composition, antifungal and antibiofilm activities of the essential



41

1395 0sls 5 Jle/Jst o slot [l Jlo [ ALS (sl g Loy s

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

oil of Mentha piperita L. International Scholarly Research Notices Pharmaceutics,
Article ID 718645, 6 pages.

Shakarami J, Bazgir E and Feizian M. 2006. Inhibition effects of five plant species
essential oils on the in vitro mycelial growth of four plant pathogenic fungi.
Journal of Science and Technology of Agriculture and Natural esources, Water
and Soil Science 10: 497-504.

Sharma N and Tripathi A. 2008. Effects of Citrus sinensis (L.) Osbeck epicarp
essential oil on growth and morphogenesis of Aspergillus niger (L.) Van Tieghem.
Microbiology Research 163: 337-344.

Singh Yadav R, Kumar S and Dikshit A. 2006. Antifungal properties of essential
oil of Mentha spicata L. var. MSS-5. Indian Journal Crop Science 1: 197-200.
Sokovic M, Vukojevic J, Marin P, Brkic D, Vais V and Griensven, L. 2009.
Chemical composition of essential oil of Thymus and Mentha Species and their
antifungal activity. Molecules 14: 238-249.

Soylu EM, Soylu S and Kurt S. 2006. Antimicrobial activities of the essential oils
of various plants against tomato late blight disease agent Phytophthora infestans.
Mycopathologia 161: 119-128.

Teymoori S and Rahnama K. 2012. Evaluation of antifungal effect of some
essential oils on mycelial growth of Sclerotinia sclerotiorum causal agent of white
stem rot of rapeseed. Research in plant pathologyl: 23-30.

Tripathi P, Dubey NK and Shukla AK. 2007. Pharmacological evalution of some
fungitoxic essential oils. Asian Journal of Traditional Medicines 2: 239-243.
Tripathi P and Dubay NK. 2004. Exploitation of natural products as an alternative
sterategy to control postharvest fungal rotting of fruit and vegetables review.
Postharvest Biology and Technology 32: 235-245.

Tripathi P, Dubey NK and Shukla AK. 2008. Use of some essential oils as post
harvest botanical fungicidesin the management of grey mould of grapes caused by
Botrytis cinerea. World Journal of Microbiology and Biotechnology 24: 39-46.
Trombetta D, Castelli F and Sarpietro G. 2005. Mechanisms of antibacterial action
of three monoterpenes. Antimicrobial Agents and Chemotherapy 49: 2474-2478.
Ultee M, Bennik J and Moezelar R. 2002. The phenolic hydroxyl group of
carvacrol is essential for action against the food-borne pathogen Bacillus cereus.
Applied and Environmental Microbiology 68: 1561-1568.

Van vuuren S, Suliman S and Viljoen AM. 2009. The antimicrobial activity of
four commercial essential oils in combination with conventional antimicrobials.
Letters in Applied Microbiology 48: 440-446.

Vesaltalab Z and Gholami M. 2010. The effect of clove buds and rosemary
extracts and essences on control of Botrytis cinereagrowth. Plant Production
Technologyl11: 2-11.

Yigit D and Yigit Nand Ozgen U. 2009. An investigation on the anticandidal
activity of some traditional medicinal plants in Turkey. Mycoses 52: 135-140.



A ol g6 655w lly SL,I50

42




3 Research in Plant Pathology/Vol. 4/No. 1/Spring and Summer 2016

Inhibitory effectof essential oils and ethanol extractsof watermint (Mentha
aquatica) against some plant pathogenic fungi in laboratory condition

F. Nakhaei*!

Abstract
In recent years studies on the use of plant essential oils and extracts against pathogenic

fungi have attracted much attention because of rising resistance against a large number of
chemical pesticides. Essential oils are antifungal materials which are renewable and
compatible with environment. In this study, essential oil and ethanol extracts of watermint
(Mentha aquatica) were obtained from aerial parts using distillation and ethanol solvent
methods, respectively. The inhibitory effect of different concentrations (0, 100, 200 and 300
ppm / 9 cm Petri dish) of watermint essential oilswith fumigation and contact methods and
their extracts on mycelium growth of Botrytis cinerea, Fusarium oxysporum, Rhizoctonia
solani, Phytophthora capsici were investigated in a factorial experiment based on completely
randomized design. Fungi showed different sensitivity to watermint essential oils and extract.
None of watermint concentrations of essential oils and extract had any inhibitory effect on
growth of F. oxysporum but all concentrations inhibited the growth of B. cinerea, R. solani
and P. capsici significantly. Increase in concentration enhanced the inhibitory effect
significantly. The highest percentage of inhibition was related to concentrations 200 ppm and
300 ppm in R. solani (%91.06 and %97.77 respectively) and also concentration 300 ppm in P.
capsici (%91.89). Therefore, watermint essential oils and extract can be considered as natural
fungicide for control of pathogenic fungi.

Keywords: Disk diffusion, fumigation, water distillation.
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