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Table 1- Inhibitory effect of different concentrations of plant extracts on the mycelial growth of G. tritici var.

Inhibition of growth (%)

tritici
Plant extract
250ppm 500ppm
Eucalyptus sp 43.92 £0.03 60.81+0.07
Thymus vulgaris 37.84+0.07 53.38+ 0.00
Salvia sclarea 38.51+0.03 56.08+0.03
Marrubium vulgare 18.92+0.00 25x0.00
Scrophularia striata 49.32+0.00 59.47+0.00

1000ppm 2000ppm
79.73 £0.00 93.92+0.01
60.14 +0.03 80.41+0.03
62. 16+0.03 79.73 £0.00
27.03+.03 59.46+.0.00
71.62+ 0.06 89.86+0.00
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Fig.2. Effect of different concentrations of Thymus vulgaris L. extract on the radial growth of G. tritici var. tritici
using the poisoned food technique after seven days of incubation.



" VLY Jlw cg3 o lowd (o jlgd Mo ( S 30L5 43 cwnrj y o

100 4
Marrubtum vulgare

80

g a
El 60 4 ~
g
=
)
E 404 3
¢ b — .

£ 4 < z <=
5 27 . 2000ppm 1000pm 500 ppm 250 ppm

<

0 T T T T
0 250 500 1000 2000
Concentration (ppm)

%mb.lﬁ)h’:—‘d}))‘oéww‘b b)j’l{"}ﬁ‘.@ G)Gs\.fﬁ:u&l&&ﬁ)jdﬂ‘ﬁa)wwéuw;\—rp
D90 S Sl e SIS

Fig.3. Effect of different concentrations of Marrubium vulgare. extract on the radial growth of G. tritici var.
tritici using the poisoned food technique after seven days of incubation.
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Fig.4. Effect of different concentrations of Salvia officinalis. extract on the radial growth of G. tritici var. tritici
using the poisoned food technique after seven days of incubation.
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Fig.5. Effect of different concentrations of Scrophularia striata extract on the radial growth of G. tritici var.
tritici using the poisoned food technique after seven days of incubation.
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Fig.6. Effect of different concentrations of Eucalyptus sp. extract on the radial growth of G. tritici var. tritici

using the poisoned food technique after seven days of incubation.
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Fig.7. Comparison of growth inhibition (%) of G. tritici var. tritici under different concentrations (ppm) of plant

extracts :Thymus vulgaris, Marrubium vulgare, Salvia sclarea, Scrophularia striata, Eucalyptus sp.
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Table.2. Identification and percentage composition of major compounds in Eucalyptus sp extract using GC-MS

Compound Percentage of total Retention
composition time (min)
Dihydrobenzofuran 39.13 11.512
Thymol 7.68 13. 089
Carvacrol 16. 10 13.292
Benzofuran 0. 40 7.854
a-Glyceryl linolenate 2.01 28.577
2-Methoxy-4-vinylphenol 16. 10 13.477
Phenol, 2-methoxy-4-(1-propenyl)- 0.48 14.379
Hexadecanoic acid, methyl ester 2.31 25.142
Hexadecanoic acid 2.72 25.879
9,12-Octadecadienoic acid (Z,Z2)-, methyl ester 4.38 27.773
8-Octadecenoic acid, methyl ester, (E)- 4.21 27.877
9,12-Octadecadienoic acid (Z,Z2)-, methyl ester 4.38 28.494

GC-MS J‘ oslatnl L J':“i)T a)L,a_G B ol d.iL.,.L:‘ y‘ QL;J}‘ doyd g CL’ —“d)-\:—

Table.3. Identification and percentage composition of major compounds in Thymus vulgaris extract using GC—
MS

Compound Percentage of total Retention time
composition (min)
2-Cyclopenten-1-one, 2-hydroxy- 0.78 4.735
alpha.-Terpinene 0.88 6.645
0-Cymene 7.64 6.8
gamma.-Terpinene 0.70 7.599
p Cymene 2.54 8.29
Thymol 14.49 13.286
4-Vinylguaiacol 2.52 13.452
Eugenol 0.76 14.407
Thymohydroquinone 12.67 16.488
p-Cymene-2,5-diol 27.37 18.599
Spathulenol 1.89 18. 999
NEOPHYTADIENE 1.90 24. 457
Thymol 0.76 25.21
Hexadecanoic acid 1.17 25. 869
PHYTOL ISOMER 1.34 28.1
D,.alpha.-Tocopherol 3.73 40.769

y-Sitosterol 7.87 43.173
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Table.4.. Identification and percentage composition of major compounds in Scrophularia striata extract using
GC-MS

Compound Percentage of total Retention time (min)
composition
Carvacrol 7.09 13.317
Spathulenol 22.43 19.009
Ledene 12.42 19.134
Alloaromadendran 18.40 16.609
Caryophyllene oxide 3.38 23.793
cis-Jasmone 11.44 24.67
Hexadecanoic acid, methyl ester 12.34 25.168
beta-Selinene 4.94 25.656
Methy| stearate 7.54 28.307
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Fig 8. Chromatograms of plant extracts: (A) Eucalyptus sp. (B) Thymus vulgaris, (C) Scrophularia striata.
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Abstract

Take-all disease of wheat, caused by the soil-borne fungus Gaeumannomyces tritici var. tritici, is considered one
of the most important constraints on wheat production in many regions of the world. Given the environmental
concerns associated with the extensive use of chemical fungicides, the identification of safe and natural
alternatives for disease control has attracted increasing attention. The present study aimed to evaluate the
antifungal activity of ethanolic extracts of Eucalyptus sp., Thymus vulgaris., Salvia officinalis, Marrubium
vulgare, and Scrophularia striata against G. tritici var. tritici under in vitro conditions. Plant extracts were
assessed at concentrations of 250, 500, 1000, and 2000 ppm using the poisoned food technique on potato
dextrose agar (PDA). The experiment was conducted in a completely randomized design with three replicates,
and the percentage of mycelial growth inhibition was recorded seven days after incubation. The results
demonstrated that increasing extract concentrations significantly enhanced fungal growth inhibition. The highest
inhibitory effect was observed with eucalyptus extract at 2000 ppm, which suppressed more than 90% of fungal
growth. Thymus vulgaris and Scrophularia striata extracts also exhibited considerable antifungal activity,
whereas Marrubium vulgare extract showed the lowest inhibitory effect at all tested concentrations.
Subsequently, the chemical constituents of the most effective extracts were identified using gas
chromatography—mass spectrometry (GC-MS). Chemical analysis revealed that compounds such as spathulenaol,
thymol, carvacrol, and dihydrobenzofuran may play a key role in the antifungal activity of these plant extracts.
Keywords: Inhibitory effect; wheat take all disease; identification; secondary metabolites; antifungal activity.
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