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Comparison of nematicidal activity of some essential oils, Pochonia
chlamydospora metabolites and metham sodium on Aphelenchoides
besseyi under laboratory condition
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95 prkes plis 5 (Thymus vulgaris) ;& 51 (Carum copticum) o\s; (Pimpinella anisum) o s..s1 (Foeniculum vulgare) £\ 31, sl oaiiS glacdals .\ Jyi

G YVEr bl 5,50 Lled 5lin) Sles 51 dn <ol YA 5 Y <Aphelenchoides bessei
Table 1. Lethal concentrations of fennel, anise, zenian, thyme essential oils and
LCso (ppm) LCy (ppm) Slope 2
Treatment Hours after treatment AOe-.m%M:em limits) AOe-.m%M:em limits) L (dh
24 1846 2466 ns s
(1675.6-2019.9) (2255.7-2814.1) 7.390.002 129%(7)
Foeniculum vulgare
1671 2394
48 (1489.6-1845.4) (2171.3-2764.7) 6.33+0.002 1.03™(7)
1512 2872 ns,
o A 24 (1383.0-1648.0) (2617.0-3226.7) 3.12£0.001 0.48%(7)
Pimpinella anisum
1156 2441 ns,
3 48 (1039.9-1216.4) (2327.3-2573.8) 3.120.001 0.84%(7)
2 24 3715 5586 5.71£0.001 0.93%(7)
3 B - (3500.3-3936.1) (5218.8-6095.4) S :
arum GQN»EG:S
2905 4841 ns
48 (2729.3-3062.7) (4592.9-5157.9) 5.30+0.001 0.23%(7)
17550 32990 ns,
24 (16060.0-19465.3) (29017.5-39534.8) 2.65+0 257H(7)
Thymus vulgaris
48 12720 34670
(11009.5-14241.3) (30045.8-42574.9) 1.85+0 1.62"(7)
17425 33.114 ns,
24 (13.5-20.7) (26.1-41.2) 3.310.004 1L.64%(7)
Metam sodium
4.754 11.141 ns,
48 (4.01:5.3) (10.53-11.9) 6.31x0.016 2.62%(7)
S uﬁ(«.\.{ ns
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Table 2. The main components of the essential oils used in the experiment

Foeniculum vulgare

Pimpinella anisum

Carum copticum

Thymus vulgaris

Mentha spicata

amount amount amount amount amount
Name of the in Name of the in Name of the in Name of the in Name of the in
compound essential compound essentia compound essential compound essential compound essential
oil (%) oil (%) oil (%) oil (%) oil (%)
Trans-Anethole 5g 44 Trans-Anethole  60.61 mm_ﬂmws 44.88 Thymol 52.90 Geraniol 30.92
Cyclohexen-1- Phenol, 5- )
Norbornanone 17.56 one-2-methyl-5- 7.72 P- Cymene 25.78 methyl-2- 22.75 P-Menthatriene 20.03
- (1-methylethy)
Benzene, Benzen, 1-
Imethoxy-4-(2- 5 7, methoxy-4- 7.11 phenol, 3- 23 Benzen-1- 1014 Geranyl acetate 14
propenyl) (2-propenyl) methyl-2- methyl-4-
propeny (1-methylethy) (1-methyleth)
Limonene . Cyclohexene-1-
3.70 DI-Limonene 6.37 Beta-pinene 442 gmww:.::w- 8.54 menthanol 13
erpinene
Carene Gamma- .
3.08 Terpinene 2.08 Alpha-Thujen 0.9 Naphthalene 2.40 Linalool 332
Cyclohexen-1- Alpha-
0¢, 2-methyl-5 22 Estragol 1.58 Alpha-pinene 0.4 #em:%@ 4.73
Alpha- pinen 148 Zingiberene 125 Hstragol 0.24 1,5-Cineole 274
Camphor 131 Alpha- 0.54 Carene 175
phellandrene
Estragole
1.11 Linalool 0.48 Beta-Pinene 0.82
Beta-
Sabinene 0.7 sesquiphellandr 0.37 Eucalyptol 0.77
: ene
Camphene 0.66 Germacrene 0.23 Alpha-Pinene 0.64
Camphene 021

Trans-Anethole 0.2
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Abstract
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Abstract

Foliage and bud nematode Aphelenchoides besseyi cause strawberry summer
dwarf disease and infects many plant hosts including rice, onion, garlic, sweet
corn, sweet potato and soybean, as well as a number of bulbous ornamental plants.
Management approaches of plant parasitic nematodes are mostly based on crop
rotation, resistant cultivars, nematode free propagating materials and nematicidal
compounds. Due to the adverse and hazardous effects of chemical nematicides for
humans and the environment, it is necessary to search and use the safe alternative
methods. In this study, the effect of nematicidal activities of essential oils of fennel
seed (Foeniculum vulgare), (Pimpinella anisum), (Carum copticum) and dried
plants of thyme (7hymus vulgaris) and mint (Mentha spicata), volatile metabolites
of Pochonia chlamydospora and metam sodium as a nematicide and positive
control against the nematode were studied under laboratory conditions. For this
purpose, the nematode was propagated on PDA culture medium containing the

fungus Alternaria alternata. The bioassays were arranged in four replications
Email address of the corresponding author: khosravani.uni76@gmail.com
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and with nine treatments using 15 days reared nematodes and data of nematode
mortality were recorded after 24- and 48-hours intervals. After 24 hours, the LC50
values for fennel, anise, zenian and thyme essential oils were determined as 1846,
1512, 3715 and 17550, respectively and 17.425 for metam sodium. Also, the LC90
values were calculated as 2466, 2872, 5586, and 32990, respectively and 114/33
for metam sodium. Gas chromatography (GC) and gas chromatography connected
to a mass spectrometer (GC-MS) equipped with a DB5 column were used to
identify the biochemical components of the essential oils. The main components of
fennel and anise, ajowan, thyme, mint essential oils were Trans-Anethole, Gamma-
Terpinene, Thymol and Geraniol, respectively, which showed different nematicidal
efficacy against 4. besseyi based on the percent of the nematode mortality after 24-
and 48-hours intervals. Anise essential oil with the lowest LC50 (1512 ppm) was
revealed as the most effective and thyme essential oil with the highest LC50 (17550
ppm) identified as the least effective essential oil among the studied compounds
on mortality of 4. besseyi. Also, mint essential oil and the fungus metabolite had
no mortality effect on A. besseyi under the experimental conditions of this study.

Keywords:essential oil,nematodebiocontrol,leafhematode, gaschromatography.
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