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Root-knot nematodes are among the major factors limiting cucumber
growth, and the use of biological control methods can provide a suitable
alternative to chemical nematicides. The present study was conducted to
investigate the efficacy of Pochonia fungi (isolates IRAN 1129 C, IRAN
1119 C,IRAN 1212 C, and IRAN 4557 C) and Lecanicillium (IRAN 3022
C) in controlling the root-knot nematode of cucumber under laboratory
and greenhouse conditions. The experiments were conducted in a
completely randomized design with four replications, using sterile
distilled water as the control. Seeds of the susceptible cucumber cultivar
‘Emperor’ were sown in a sterilized growing medium, and fungal and
nematode treatments were applied after plant establishment. After 60
days, plant growth parameters and nematode population and reproduction
indices were evaluated. The results showed that the Pochonia and
Lecanicillium isolates improved plant growth parameters and reduced
nematode population density and reproduction. Among the treatments,
Pochonia isolates IRAN 1129 C, IRAN 1119 C, and IRAN 1212 C, as
well as Lecanicillium IRAN 3022 C, exhibited greater efficacy in
controlling the nematode, whereas IRAN 45s7 C showed a weaker effect.
These findings demonstrate the potential of these fungi as biological
control agents and their potential as alternatives to chemical nematicides.
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Introduction

Root-knot nematodes are among the major
constraints on agricultural production,
particularly cucumber cultivation, causing
root gall formation, reduced plant growth, and
substantial economic losses. Cucumber
(Cucumis sativus) is an economically
important crop in Iran, where greenhouse
production has expanded considerably.
Among plant-parasitic nematodes,
Meloidogyne species are particularly
damaging because of their wide host range
and soil-borne nature. Chemical nematicides
are commonly used for their management;
however, their extensive application increases
production costs, threatens human health, and
contributes to environmental and food
contamination. Consequently, biological
control has gained increasing attention as an
environmentally  compatible alternative.
Nematophagous fungi, particularly Pochonia
and Lecanicillium, have demonstrated
considerable potential through parasitizing
nematode eggs and other developmental
stages, thereby suppressing population growth
and reproduction. Previous studies have
reported their effectiveness in reducing
nematode populations and improving plant
growth. Given the economic importance of
root-knot nematodes and the limitations of
chemical control, this study compares four
Pochonia isolates and one Lecanicillium
isolate for controlling Meloidogyne javanica
on cucumber under laboratory and greenhouse
conditions.

Methodology

The study employed laboratory and
greenhouse experiments to evaluate five
fungal isolates against Meloidogyne javanica
on cucumber. Fungal extracts were tested at
10% and 100% concentrations for effects on
egg hatching, egg parasitism, and second-
stage juvenile mortality, with four replicates.
Greenhouse trials used seven treatments in a
completely randomized design with five
replicates. After two months, nematode
population indices and cucumber growth
parameters were measured. Data were
analyzed using SAS 9.1 and LSD tests.

Results and Discussion
The results confirmed that the root-knot
nematode collected from cucumber was

Meloidogyne javanica. In laboratory tests, all
five fungal isolates significantly inhibited egg
hatching and increased second-stage juvenile
mortality compared with the untreated control
(P<0.01). Higher extract concentrations and
longer exposure produced stronger effects.
Pochonia isolate IRAN 1129 at 100%
concentration showed the greatest inhibition
of egg hatching and juvenile mortality. After
72 hours, isolates IRAN 1119, IRAN 1129,
and IRAN 1212 caused approximately 95%
juvenile mortality, while Lecanicillium IRAN
3022 caused about 92%; Pochonia IRAN 457
was less effective, causing approximately
85% mortality. After three weeks, fungal
isolates parasitized 70-90% of nematode
eggs, with the lowest rate recorded for IRAN
457. Greenhouse results showed that all
fungal treatments significantly reduced root
galls, egg masses, total eggs, soil juveniles,
and the nematode reproductive factor relative
to nematode-only plants. Isolates IRAN 1119,
IRAN 1129, IRAN 1212, and Lecanicillium
IRAN 3022 generally provided stronger
suppression than IRAN 457. These four
treatments also maintained cucumber growth
parameters close to those of healthy control
plants, whereas IRAN 457 was less effective.
Differences  among  treatments  were
statistically significant overall.

Conclusion

The findings demonstrate that Pochonia and
Lecanicillium isolates have considerable
potential for the biological management of
root-knot nematode, Meloidogyne javanica, in
cucumber. All five fungal isolates
significantly  inhibited egg  hatching,
parasitized nematode eggs, and increased
juvenile  mortality  under  laboratory
conditions. Their effectiveness generally
increased with extract concentration and
exposure time. Among the tested isolates,
Pochonia IRAN 1129, IRAN 1119, and IRAN
1212 showed stronger effects than IRAN 457,
while Lecanicillium IRAN 3022 also
performed effectively. After 72 hours,
juvenile mortality reached approximately
95% with the three more effective Pochonia
isolates and 92% with Lecanicillium IRAN
3022. Egg parasitism ranged from about 70%
to 90%, with the lowest rate associated with
Pochonia IRAN 457. Greenhouse
experiments further confirmed that all fungal
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treatments reduced gall numbers, egg masses,
total eggs, soil juvenile populations, and the
nematode reproductive factor compared with
plants inoculated only with M. javanica. The
strongest overall suppression was obtained
with Pochonia isolates IRAN 1119, IRAN
1129, and IRAN 1212, and Lecanicillium
IRAN 3022. These treatments also alleviated
nematode-associated damage and maintained
shoot and root growth parameters at levels
comparable to healthy control plants. In
contrast, Pochonia IRAN 457 was less
effective in reducing nematode populations
and protecting plant growth. Molecular
analyses showed that inoculation treatments
affected the expression of the defense-related
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