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9 YIY /20 £18 XYYV XVYY XF/AY gl s L w5 4 P Ultimum var. ultimums
slxl L R.solani z,6 .ol ololis g gilulas leds slewl gie5 £)150 5l as o YIY
a5 IS oS plisl po g el lijlen g8 e L5 025 Gle s)lew
(Sajjadi & Assemi, 2012)

JrsS g 2,8 as cuols b alS slrolac l oolaiul 050 j0 aSul @ axgi
7B b b oy p I Gl 48,0 O jp0 AiS (P9 i lem Jelgs (SunS
G825 ol o i) (o S 4 5908 5P ) Bl Jele 2 (BLS slaojlas
aigy il o295 sl s e slaS gln) (olS oo las (2B wo cled )
50955 0359 =5 Bl Jsle o (A w20 9 20 492553k 92205 ,0L g (255

L b9y 9 olge
LS dgad dgs -

W5 ad 5 Gl ez VYA B3 Bl o alS sledisel S Jeur b sillae
2y Jie olle bl G5 50 365 el 5 Olikdod 35 e et GiSu olSiules]

odd (59 oz 2LS slakisS - Jgux
Table 1. collected plant species
plants

hame Location of Collection Family Plant species Plant part

Tobacco Tirtash Research Center Solanaceae Nicotiana tabaccum Leaves
Fennel Alamdeh montains Apiaceae Foeniculum vulgare seed
Thyme Galugah montains Laminaceae Thymus pubescens Leaves
Nepeta Galugah montains Laminaceae Mentha pulegium Leaves
Salvia Galugah montains Laminaceae Salvia verticilata Leaves and flower
Catmint Galugah montains Laminaceae Nepeta cataria Leaves and flower
Balm Galugah montains Laminaceae Melissa officinalis Leaves and flower
Badrashbi Galugah montains Laminaceae  Dracocephalum kotschyi Leaves

Hyssop Alamdeh montains Laminaceae  Hyssopus angustifolious  Leaves and flower
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2 . EC50: Half Maximal Effective Concentration
3. Fungicide

4. Fungistate

5. Retention index
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Table 2. Variance analysis of effects of plant extract for control of R. solani

Source of variation (SOV) Degrees of freedom Means square
plant extracts 8 33067
solvent 4 2056
concentration 2 *#273707
plantx solvent 32 335
plantx concentration 16 #8286
solventx concentration 8 **515
solventx concentrationx plant 64 g7
error 540 3
Coefficient of variation 2.8

** significant at 1% probability level. a0y ) Jlisl mhaw 4o s dwe™

Jsaz) ol olis o8 03 Gl Jale g8 2 LS slaolas 3 (Solie dnmlis
) psekse 9 5 (Failosle s eyieS (5 e 5 oty sl glins o5 (F
0555 6hslon 28 2 BLT sloo las cilisee slacdale 3b Sl avglie aisls
BB Pk 0l 5l (Faslojl 51 oS sloo,lae cdale ful38I L as ol oLis
T 5 Oty Jyilie il sl Mo s o (F Jpa2) 0 yiis 05355 (slics sow
oS jslalen il |, 55 sl o Sl s (SN S e oyt Shais
oz Pl e woi 5 4 ol 9 0% (Joibl (il 5l an cul jasine ¥ Jga 5o
ol BB ple s s a8 alF LS 5 elél aS bl 5l g oS las
i J5ie Ly J5ll oDl 5l i Soilog,T Sl 5 L sas gletl JT S 5
yohaie an Ol 0, LS sl coladlas 3l 6 by jo a8lg j0 09-d e oolaiul sl 5]
.(Abdolmaleki et al., 2011) cul ouis Cliz! LS Sae wlS 5 (gjlulos
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Table 3. Mean comparison of effect of plant extracts on control of R. solani

plant's name percent of control

Catmint 66.6 a
Tobacco (Burley 21 variety) 63.1 ab
Thyme 60.2 bc
Badrashbi 47 d

Fennel 45.7 de
Hyssop 44.7 def
Balm 394 ¢g
Salvia 32.7 h
Nepeta 27.1 i

Al e BB w0 Y Jlezal mhaw o axis alie By sl a5 Sl Sk
Means within each column followed by same letter are not significantly different at 0.01
probability level according to DMRT test.

R. solani 55 ;8 s s pojlas cbale 36 oSl angli —F Jgas

Table 4. Mean comparison of effects of plant extracts concentration of
control percent of R. solani

Concentration (ppm) percent of control
2000 72.6 a
1000 69.1 b
0 0 ¢

Al e B w0 Y Jlezal mhaw o atiis alie By sl a5 Sl ke
Means within each column followed by same letter are not significantly different at 0.01
probability level according to DMRT test.

Sk ae,s o cbile 5 Pl (ol slaojlac blite Ol 3T 2 Sle anslio
modale jo gl T slisi ojlac a5 (8 Jgux) ol lid SV e LS gl 7,8 pandinas o)
5 059 sleolas g La Plo des bawgs ool g pFo)lac plg g Yorr g Veer o
Lol Yoor g Voo lackle o Jobio g Joibl ooliSa sla Pl b (oo gl
Pl Yoo g Voo GlacBle b (IS oye ol o)las 5 iy S8 0o -
A |y S 53 T e yteS 9m s VY 5 VY b o gy

R. solani ¢, J,u8 ww,s 5 Plo il oSiloe aslie -0 Jooo
Table 5. Mean comparison of effects of solvent of control of R. solani

Solvent percent of control
Methanol 543 a
Ethanol 516 b
Hexzan 47 ¢
acetone 424 d
Water 41.8 d

Wl gme BB asy0 ) iz e (o aizies ailie By > gl a5 Sl Sl
Means within each column followed by same letter are not significantly different at 0.01
probability level according to DMRT test.
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Table 6. Mean comparison of interaction of plant extracts, concentration and solvent on control
of R.solani

plant's name Concentration percent of control
(ppm) Water acetone hexzan Ethanol Methanol
Catmint 1000 100 a 100 a 100 a 100 a 100 a
2000 100 a 100 a 100 a 100 a 100 a
Tobacco (Burley 1000 83d 86 ¢c 100 a 100 a 100 a
21 variety) 2000 88 bc 88.8 b 100 a 100 a 100 a
Thyme 1000 72h 7429 100 a 100 a 100 a
2000 782e 784 e 100 a 100 a 100 a
Fennel 1000 62 Imn 63.4 jki 671 72h 82d
2000 66.4i 67.21 72h 77 ef 87c
Badrashbi 1000 51.4rs 61.2n 71.4h 749 82.2d
2000 57p 67 i 77 ef 77.6e 87¢
Hyssop 1000 57.2p 590 63 kml 749 76 f
2000 60n 63.8 jk 64.8 ] 782e 78.2e
Balm 1000 45v 54.2q 57.4p 590 63 kml
2000 52.4r 57.4p 61ln 63.8 jk 64.8 ]
Nepeta 1000 36 x 432w 486t 492t 524r
2000 42 w 48 tu 54.4q 57.2p 590
Salvia 1000 32y 324y 35x 422w 48 tu
2000 33y 36 x 37.2x 49.2t 54.4q

Al e BB w0 Y Jlezal mhaw o aniis alie By sl a5 Sl Sk
Means within each column followed by same letter are not significantly different at 0.01 probability level according to
DMRT test.
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Table 7. Minimum inhibitory concentration (MIC) of the plant extract (mg/ml) on R. solani
colony growth (cm) in mix medium

Minimum inhibitory concentration (MIC) (mg/ml)

plant's name
Water acetone hexzan Ethanol Methanol

Catmint 2 2 15 15 15

Tobacco (Burley 21 variety) 2.5 25 15 15 15
Thyme 3 25 2 2
Fennel 3 3 3
Badrashbi 3 3 3

Hyssop 3 3 3 25

‘505...1.._».«...0 ..\_w) ..\..0)\) ol.?:u (;..b)‘é)la 6‘); ()...J(SLA.AJAIA;GL..Q) 6@[..5 6Lbo)La.Cuja.Lc —A Jju\?
R. solani ¢,l5 (EC50)

Table 8. Plant extract concentration (mg/ml) on inhibitory 50 percent of R. solani mycelium
inhibitory 50 percent of fungi mycelium growth (EC50) (mg/ml)

plant's name
Water acetone hexzan Ethanol Methanol
Catmint 0.7 0.7 0.5 0.5 0.5
Tobacco (Burley 21 variety) 0.7 0.7 0.5 0.5 0.5
Thyme 0.9 0.8 0.7 0.7 0.7
Fennel 1.1 1.1 1.1 11 1.1
Badrashbi 6.8 6.8 6.8 6.8 6.8
Hyssop 10 10 10 10 7.1

Oilg 0 (S350 (6 e <538 o LS slao,lac i3l Obongoya et al. (2010)
o oLS o)lac aidgad w,p LS o Fusarium oxysporum f.sp. Phaseoli z,6
Oge¥ge,d S aiily 7,8 wb, (Sl jo 1) S enyieS gy olS g ST o it
soslen 5l ol JyuS ln o5 5 oF 8 Sp sbeelas sy CHI00 (o)l
(Huang, 1994) coul oo, cod 4 [L3 (6,09 Sawaw alox 5l aLS
oy pLS lee las sla,las o a5 =B slacKuss caSTy 5l ooel Cavss gl
OFF 5 1S glns (ol oo lac Hlai 590 lacdale jo oS oly lis asle (2 )8
g slan )3 el olS slaolac iS5z B codled saums lis cdls ol as wo S5 ol
o2l LB sl ay g o oasS (pagl o )las (ogas po Js wil (o0 055

il e 2l 7,8 cools
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Table 9. chemical composition of the plant extracts

Plant extracts

Badrashbi Hyssop

Compound RI*  Tobacco  Fennel Thyme Catmint
percentage, %
Alfa-thujone 926 - 4.3 0.5 - - 0.09
Alfa-pinene 934 - - 2.95 - - 0.32
B-pinene 937 - - 1.97 0.4 - 6.14
sabinene 961 - - 0.76 - - 0.48
myrcene 981 - 0.1 2.5 0.1 - 1.26
limonen 1039 0.81 3.1 - 0.3 15.8 0.71
fenchone 1071 - 7.2 - - - -
linalool 1089 - 0.29 0.6 - - -
camphor 1151 - 0.4 - 0.4 - -
menthol 1152 - - - 324 - -
pinocamphene 1161 - 3 - - - 10.4
ninenal 1162 - - - 0.32 - -
menthanol 1180 - - - 36.2 - -
neral 1221 - - - - 31 -
estragol 1224 - 3 - - - -
geraniol 1226 - - 4.6 - 5.7 -
carvacrol 1245 0.01 - 2.03 0.5 2.9 -
Anisaldehyde 1256 - 0.5 - - - -
pipertenone 1266 - - - 1.7 - -
Anethole trans 1279 - 75.8 - - - -
thymol 1294 - - 38.73 2.3 10.5 -
nicotine 1367 291 - - - - -
Caryophyllen 1424 - - - 0.4 11.3 5.17
Globulol 1581 18.1 - - - 6.1 -
Anthracene 1797 0.06 - - - 2.1 -
Thunbergol 2066 0.52 - - - - -
phytol 2124 2.68 - - - - -

*: Retention index
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