ARPP ) ) . University of Tabriz Press
w' Journal of Applied Research in Plant Protection https://arpp.tabrizu.ac.ir/

Research Article

Comparison of nematicidal activity of some fungal crude extractand and Foeniculum
vulgare essential oil against Ditylenchus dipsaci under laboratory conditions

Gholamreza Niknam™, Roghaiyeh Karimzadeh, Sepideh Biabani, Abolfazl Narmani

Plant Protection Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran

Corresponding author
Hg_niknam@tabrizu.ac.ir

Abstact
Keywords . . .. .
5 Biological The stem and bulb nematode Ditylenchus dipsaci is one of the most damaging plant
cgﬁ?ﬁjﬁ ):’meg)r;t%'(fa parasitic nematodes with global distribution. This nematode has a wide host range.
management, Lethal Biological control is one of the alternative approaches for chemical control of plant
concentration, Secondary .. . .
metabolite parasitic nematodes. Several studies have reported the nematicidal effect of compounds

with fungal and plant origin. Accordingly, in this research, the nematicidal activity of the
metabolites of four species of fungi including Pochonia chlamydosporia var.
chlamydosporia; Microdochium bolleyi; Exophiala equina and Scytalidium sp. and fennel
(Foeniculum vulgare Mill.) essential oil were studied in laboratory conditions in
comparison with Metam sodium as a positive control against D. dipsaci. Bioassay tests on
the effects of metabolites of fungi, plant essential oil and Metam sodium were carried out
in four replications and seven treatments on the nematodes (60 days old) and the mortality
percent of the nematodes were recorded after 24 and 48 hours. After performing the probit
Received: 6 September analysis of the resulted data, LCso values after 24 hours for the metabolites of P.

éOZF? 4 22 Aoril 2026 chlamydosporia, M. bolleyi, E. equina and Scytalidium sp. were 69.49, 142.97, 135.24,

evised: r . . . .

Accepted: 23 ﬁml 2026 330.49 ppm, respectively, and for fennel essential oil and Metam sodium were 1217 and
_ _ _ 11.32 ppm, respectively. LCqo values after 24 hours for metabolites of P. chlamydosporia,

ZAOV;G"ab'e online: 24 April M. bolleyi, E. equina and Scytalidium sp. were 109.48, 198.03, 191.13, and 460.96 ppm,

respectively, and 1640 and 15.39 ppm obtained for fennel essential oil and Metam sodium,
respectively. Gas chromatography (GC) and gas chromatography connected to mass
spectrometer (GC-MS) equipped with a DB5 column were used to identify the components
of the metabolites of the fungi and plant essential oil. Based on the results, fatty acids and
Trans-Anethole were the main components of the crude extract of these fungi and fennel
essential oil, respectively. According to the results, all the tested compounds showed
suitable control effects against the nematode D. dipsaci and are worth conducting further
studies.
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Tablel. Lethal concentrations of Foeniculum vulgare (fennel) essential oil, crude extracts of Pochonia chlamydosporia

var. chlamydosporia, Microdochium bolleyi, Exophiala equine, Scytalidium sp. and Metam sodium, 24 and 48 hours after
treatment.

Hours after  LC50 (ppm) LC90 (ppm)
Treatment treatment (Confidence limits)  (Confidence limits) Slope + SE 12 (df)

. 69.49 109.48 s
Pochonia _ 24 (51.12-81.99) (94.36-148.55) 6.21 + 0.002 0.07™(5)
chlamydosporia var. 475 79 43

. ) . ns
chlamydosporia 48 (44.26-50.05) (70.01-75.31) 8.06 + 0.004 0.005™ (5)
142.97 198.03 ns
Microdochium 24 (126.82-158.65) (177.11-248.84) 8880001  0.17°(5)
bolleyi 120.85 161.75 ns
48 (114.17-126.53) (153.85-173.35) 9.98+£0002  0.008%(5)
135.24 191.13 ns
. . 24 (126.37-144.22) (177.09-213.4) 74220001 0.01%(5)
Exophiala equina 9938 129.82
' . ns
48 (97.04- 101.53) (126.83-133.38) 11.75+0.002  0.01%(5)
330.49 460.96 ns
. 24 (312.5-349.34) (431.34-504.14) 771200 0.02%(5)
Scytalidium sp.
48 216.69 303.97 9.14+0001  0.005™(5)
(208.95-223.4) (295.83-313.78) T '
1217 1640 s
. 24 (1141.13-1315.73)  (1499.93-1881.28)  °49*00 0.13%(5)
Foeniculum vulgare 1004 1429
ns
48 (915.79-1096.84) (1293.24-1683.48) 771200 0.09%(5)
11.32 15.39 ns
. 24 (11.09-11.56) (14.94-15.91) 763£001  0.007%(5)
Metam sodium 7 95 9.11
. . ns
48 (7.1.7.39) (8.92-9.34) 12.57+0.04  0.002"(5)
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Table 2. Chemical constituents of crude extracts of Pochonia chlamydosporia var. chlamydosporia, Microdochium
bolleyi, Exophiala equine and Scytalidium sp. based on GC-MS analysis.

Chemical compounds of fungi

Pochonia chlamydosporia

var. chlamydosporia Microdochium bolleyi

Exophiala equina Scytalidium sp.

n-Hexadecanoic acid n-Hexadecanoic acid
Hexadecanoic acid, ethyl

ester

9-Octadecenoic acid, (E)- Linoleic acid ethyl ester

Linoleic acid ethyl ester

Ethyl Oleate
Heptadecanoicacid,15-

methyl ester
Oleic Acid

6-Octadecenoic acid, (2)-

8-Octadecenoic acid,
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n-Hexadecanoic acid
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ester ester
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acid-(1) acid-(1)

Linoleic acid ethyl ester 9,12-Octadecadienoic
acid, ethyl ester

Ethyl Oleate Ethyl Oleate

Heptadecanoicacid,15- Heptadecanoicacid,15-

methyl-,ethylester (2,2)- methyl-,ethylester methyl-,ethylester
9,12-Octadecadienoic  acid Mono(2-ethylhexyl) 9,12-Octadecadienoic acid 9,12-Octadecadienoic
(Z2,2)- phthalate (Z2,2)- acid, methyl ester, (E,E)-
. i Bis(2-ethylhexyl) Mono(2-ethylhexyl)
Bis(2-ethylhexyl) phthalate phthalate phthalate
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Table 3. Chemical constituents of fennel (Foeniculum vulgare) essential oil based on GC-MS analysis.

Metabolite %Area
Trans-Anethole 58.44
Norbornanone 17.56
Benzene, 1methoxy-4-(2-propenyl) 7.72
Limonene 3.70
Carene 3.08
Cyclohexen-1-oe, 2-methyl-5 2.2
Alpha- pinen 1.48
Camphor 1.31
Estragole 1.11
Sabinene 0.7
Camphene 0.66

var.  slz,B sl olac plesd aps mls
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