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2 Myrtaceae
3 Lauraceae
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2 Gas Chromatography (GC), (Model Thermo-UFM"(Ultera Fast Model).Made in Thermo Co. ITALY)

3 Gas Chromatography—Mass Spectrometry (GC/MS), (Model Varian Star-3400 cx. J&W Scientific Inc.,Rancho Cordova,
CA, USA)
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Table 1. Determined Compounds by Gas Chromatography—Mass Spectrometry (GC/MS) in used
of essential oils

Rosemary Lavender Eucalyptus Cinnamon

Compound % Compound % Compound % Compound %
pinenea - 25.4  linalool 51.8  a-Pinene 3.2 Terpinen-4-ol 0.4
- pinenep 4.2 Lavandulyl acetate 148  O-Cymene 1.7 1,8- cineole 0.6
- myrcenef 2.8 Terpineol 6.9 Limonene 28.8 Linalool 3.6
P - cimene 45 Neryl acetate 6.7 1,8-cineole 53 - terpineola 0.7
Tricyclene 14 a- Terpineol 45 a-Terpinolene 9.4 Caryophyllene 3.2
Comphene 8.2 Cis- ocimene 3.6 Beta-citronellal 8 Cinnamaldehyde  78.1
1,8- cineole 226 P - caryophyllene 34 Z-Citral 10.7 Eugenol 4.2
Comphor 48 Geranyl- acetat 24 Trans-geraniol 4.2 Cinnamyl acetate 6.2
Borneol 12.4  Cis- B- franesen 15 E-Citral 14.1 Coumarin 0.7
Verbenone 8.4 Myrcene 1.6 Methyl geranate 3.6 Unknown
Borneol acetate 7.5 Borneol 15 Geraniol acetate 3.8 Compounds 3
Linalool 4.7 Unknown Unknown
1- limonene 28 Compounds 13 Compounds 72
4 - terpineol 3.2
Chrysanthenone 2
Unknown 23
Compounds )
Total 100 100 100 100

YY) Jgiiams =A 9V (o) YOIT) i #]] Goloyy bl onims LSis oS 5 o i
Do, VEA L olisl Jdawsled 4 VA L Jodlid 0gs (auo,0 VYIT) Joi,e g (Quoyo

boowiy @ Jhivw -E g ged 09 ool JSis 1) ugogsshanl uilul oS 5 o yiten
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FozB ke oo 00 0 slauilal Jlo sme 15U ko Waosls Luilyly 4350 gl
T8 (il oz, B Jlaie S1(Y Jauz) 09 s y0 S mhaw ,o F. OXysporum g4 solani
S Jloia ! o 50 w0als 00y IS slacdale 5 bl o 7B cdale o ululadale o
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Table 2. Results of data analysis of variance in essential oil used on control of F. solani and F.
oxysporum fungi

Source of Variable Degrees of Sum of Squares Mean Square F Value
Freedom
Repeat 3 1429.05 784.33 78**
Fungi (F) 1 3485.31 3485.31 7.01**
Essential oil (E) 3 49314.51 16438.17 3.3*%*
Concentration (C) 4 118158.59 29539.64 5.94**
FxE 3 7398.53 2466.17 4.96**
FxC 4 4965.48 1241.37 2.5**
ExC 12 21705.46 1808.78 3.64**
FxExC 12 14913.76 1242.81 2.5%**
Error 117
Total 159 219941.68

(Statistical difference at 1% **) wo s < gl 1 5 loisne

oy cppYlocdl oldl o bz B oal, 5l e ey dauilal cdale ioli8l L
9V iy a5yl pwill lawgs FLOXysporum 4 F.solani z,8 o) 5l Saiylssk
VO- - cdale glaul 4 Fosolani z,B 5 g, uill Jle aoy 0g wo s T7I7
3 e Gz (Y Jsaz)og Fuooxysporum z,6 5l cis badale plo o il 9,500
F. g F.solani z,B o o5 @ (ao,o AMD ¢ Ve o) uogsghawl uilul lawg e
wdlize glacdale o wgogglanl uilul =B oo codled .00 5 cvalivn OXysporum
ol (Y Jgaz)og 0SS 4 ooy jlews FoooOXysporum 4 F. solani z,6 k. ,
F.solani  z,B o, 5l (o, Vee) b5 job @ lecdale asn o cudly oz )lo
a |, Fooxysporum z )8 o, 2 o, Yeor g V00 - cdale jo add Jg wled (6,5 ol>
0,3l Jule 4y 00 1ol z )8 (YL Canglio cde 4y Wlgh oo (] 45 0g0d aBgie JolS b
cbale ols olas 055 5l bag,B s jo 1) 5 cpieS SogdSTgl Guilul (¥ Jgam)ails
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O,90 slacdale plod ;o g Sl uilul oS (5,.55l> F. oxysporum 4 solani
(Y Jsaz) 59 F.solani z,8 5l 53350 F. OXysporum z,8 e o ool
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Table 3. Mean (£SE) comparisons of used essential oil on control of F. solani and F. oxysporum
fungi in different concentrations
0 pL/L 500 pL/L 1000 pL/L 1500 pL/L 2000 pL/L

F.S F.O F.S F.O F.S F.O F.S F.O F.S F.O
Rosemary on on 15.71f 8.1¢ 23576 127" 25.23¢ 308 100*  46.6¢
Lavender on on 16.7f 11.1F  20.94¢  30.3®¢ 6235 59.7°  100*  88.5°
Eucalyptus 0" on 1002 6.29 1002 48¢ 1002 10082 1008 1002
Cinnamon on on 1.88¢9 3.99 12f 28¢ 17.41%  350° 484 49d

100 -
90 -
80 -
70 -
60 -
50 4 a1/12

OF. solani

B F. oxysporum

28/97

30 - 10/22 REEE

20 -
10 +

Inhibitor (%)

Rosemary Lavender Cinnamon Eucalyptus

Essential oil plants

F. oxysporum g F.solani z, ;e oo 00, )l la bl IS nSilee =) S5
Figure 1. Total mean of used essential oils on control of F. solani and F. oxysporum fungi
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F.solani z,6 Lo ;0 s)le), 9 (woogghawl oz lo il () SE) wisls (lis g5
St 0, Slae FoOXYSpOrUm z,8 o 10 osiedlSgl uilul Jg aiils ogllae o Sloe
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Figure 2. Mean growth hallow of F. solani fungus under applied of essential oils in different
concentrations
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Figure 3. Mean growth hallow of F. oxysporum fungus under applied of essential oils in different
concentrations
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351,55 9 Jgoss w55 9 00g Lo 1) (29,50 b codled (S (Jgers 090 o0bs
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Abstract

Using medicinal plants essential oils to control or suppress plant diseases causing
reduce of undesirable chemical pesticides. In order to study the effect of essential
oils on control of two plant pathogens, an experiment was conducted as a three
factorial experiment based on randomized complete block design with four
replications carried out In-Vitro condition. The factors were including four

essential oils of medicinal plants (Lavender, Rosemary, Cinnamon and
Eucalyptus) in five concentration (0, 500, 1000, 1500 and 2000 pL/ L) on control
of Fusarium oxysporum and Fusarium solani fungi. The results showed that
essential oil of Cinnamon can wholly control (100 %) mycelium growth of F.
solani fungi in all concentrations, but in F. oxysporum fungi, only in 1500 and
2000 pL/ L of essential oil can control growth of fungus. The least and most of
essential oil of lavender (88/5 and 100 %) observed in F. oxysporum and F. solani
respectively. The highest of control in F. solani and F. oxysporum by Rosemary
was 100 and 46/6 % respectively. The eucalyptus essential oil was the lowest
effect on control of fungi. The highest of eucalyptus concentration can with 48
and 49 % inhibitor growth mycelium of F. solani and F. oxysporum respectively.

On average, the maximum and minimum control of F. solani fungus observed
respectively in cinnamon and eucalyptus essential oils, and in F. oxysporum was
in cinnamon and rosemary essential oils. Cinnamaldehyde in cinnamon essential
oil is a very strong inhibitor and can be used to control plant fungi.

Keywords: Fusarium oxysporum, Fusarium solani, Essential oils, Medicinal
plants, Control.
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