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A B S T R A C T

The mushroom Lentinula edodes, known as shiitake, has the potential to control plant diseases. However,
there is no work that mentions the nematicidal activity of the SMC from shiitake. The aim of the present
study is to evaluate the nematicidal potential of L. edodes spent mushroom compost (SMC)
on Panagrellus spp. SMC action on Panagrellus spp. larvae was evaluated in Petri dishes containing 2% water-
agar (WA2%). In comparison to the control group, the number of intact larvae in the group treated with SMC
of L. edodes was significantly (p<0,01) reduced by 77, 73, 71% after 24, 48 and 72 exposure period respec-
tively. The current study presents the possibility of using an agroindustrial residue (SMC) of low cost to con-
trol nematodes. SMC has nematicidal activity and may in the future be beneficially used in other sustainable
approaches.

© 2021 SAAB. Published by Elsevier B.V. All rights reserved.
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1. Introduction

The judicious use of pesticides, as well as the reuse of industrial
waste, can jointly play a key role for the environment. Noteworthy is
the reuse of spent mushroom compost (SMC), a residue generated in
the production of edible mushrooms, in the production of animal
feed, organic fertilizer, soil conditioner, vegetable substrate and in
bioremediation and cleaning processes of contaminated soil and
water (Phan and Sabaratnam, 2012, Gruji�c et al., 2015). In a recent
study, Soares et al. (2019) reported that SMC originated from a mush-
room (Hypsizygus marmoreus) demonstrated nematicidal activity on
ruminant nematode infecting larvae, leading to advances in biological
control and the need for further research.

The mushroom Lentinula edodes, known as shiitake, has the
potential to control plant diseases such as tomato bacterial wilt, fun-
gal diseases of sorghum and passion fruit bacteriosis (Phan and
Sabaratnam, 2012; Mamiya et al., 2005 a,b). However, there is no
study that mentions the nematicidal activity of the SMC from shii-
take.

Thus, the aim of the present study was to evaluate the nematicidal
activity of L. edodes SMC on Panagrellus spp.
2. Material and Methods

SMC from the production of L. edodes used in the present study
was obtained from the Urakami Group, Mogi das Cruzes, S~ao Paulo-
Brazil (latitude 23°3102900 and longitude 46°1101400).

Model nematodes of the genus Panagrellus were used. These free-
living nematodes are being maintained in Petri dishes in an oatmeal-
based culture medium, in the Laboratory of Pathology of Inverte-
brates, Institute of Tropical Pathology and Public Health (IPTSP) of
the Federal University of Goi�as, Brazil (latitude 16°67’49'' and longi-
tude 49°24’52”).

The experimental assay was performed as described by
Ferreira et al. (2019). Two groups were formed: one treated
group (with SMC) and one control group (without SMC). Experi-
mental assays were performed in Petri dishes (4,5 cm in diame-
ter) containing 2% water-agar (WA2%). For treated group,
approximately 0,1g of SMC of L. edodes was inoculated in the
center of Petri dishes and incubated for 5 days (12h photoperiod,
27°C) After this period 1000 larvae of Panagrellus sp. larvae were
inoculated onto the center of Petri dishes. For control group 1000
larvae were inoculated onto Petri dishes. For three days, at inter-
vals of 24, 48 and 72 hours, 10 random fields in each plate both
groups were observed under an optical microscope at 10x objec-
tive, counting the number of intact larvae. Plates were incubated
in the dark at 28°C. The experiment was performed with 10 repli-
cates for each group.

Data obtained at the three-time intervals were interpreted by
ANOVA and Tukey's posttest at 5% using the software BioEstat
5.0. After this, the percentage reduction was calculated as
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Table 1
Daily average, standard deviation and percentage reduction of Panagrellus spp.
larvae in water-agar (2% WA) during the period of 72 hours in the treatments
with the spent mushroom compost (SMC) from Lentinula edodes and the control
group without fungi.

Intervals (hours) SMC (Lentinula edodes) Control % Reduction

24 21.7 § 11.4a 94.7 § 19.9b 77
48 13.0 § 3.89a 48.4 § 11.6b 73
72 15.3 § 3.62a 53.5 § 10.4b 71

Averages followed by the same lowercase letter in the lines do not differ statisti-
cally of (p>0.01).
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follows:

%Reduction ¼ ðaverage of live in the control group� average live larvae in the treated groupÞ � 100
average of live larvae in the control group
3. Results

The results of this study showed that there was a significant dif-
ference (p <0.01) in the recovery of the larvae from the groups
treated with SMC in relation to the control group (Table 1). The per-
centages of reduction, in comparison to the control group, were: 77,
73 and 71% for 24, 48 and 72 hours, respectively.
4. Discussion

Nematophagous activity of mushrooms has been known for some
time, since these fungi use toxins and special attack devices to prey
on nematodes (Soares et al., 2018). The shiitake mushroom is widely
recognized for its important nutritional properties and production of
biomolecules (Gait�an-Hern�andez et al., 2019; Ishihara et al., 2018).
On the other hand, in relation to generation of huge amounts of
waste, there is a need for a more sustainable destination. In Brazil,
SMC production is around 200 tons per year. Worldwide, SMC resi-
due generates approximately 210,000 tons, making clear the need for
reuse measures (Soares et al., 2019).

Pacumbaba et al. (1999), in addition to highlighting the properties
of the shiitake, also draw attention to the scarcity of studies in the
agricultural area. The action of L. edodes on nematodes has already
been described by Mamiya et al. (2005 a,b). In those papers, the
authors demonstrated the activity of L. edodes on the nematode Bur-
saphelenchus xylophilus. However, the present study is the first report
of the nematicidal activity of its SMC. It is still worth noting that the
experimental model used (Panagrellus spp.) may also be used as a
methodological tool for future research in this field.

Experimental models using Panagrellus spp. may be a good strat-
egy for the preliminary knowledge of some biological properties of
edible fungi. Corroborating this fact, Ferreira et al. (2019), using the
Flammulina velutipes SMC on Panagrellus spp, first recorded the nem-
aticidal activity of this fungus. However, in that paper, the authors
stressed the importance of further clarifying the role of nematicidal
metabolites produced by this edible mushroom and its SMC. Simi-
larly, in the present study, the SMC of L. edodes showed nematicidal
activity on Panagrellus spp.
102
Despite the increase of world mushroom consumption, their nem-
aticidal action is still scarce in scientific literature. Actually, world
production and consumption are centered on shiitake mushrooms (L.
edodes), button mushrooms (Agaricus bisporus), and oyster mush-
rooms (Pleurotus spp.) (Boin and Nunes, 2018). Thus, the present
study highlights a poorly studied property of residues from the pro-
duction of one of the most consumed mushrooms in the world (L.
edodes). Moreover, this study presents the possibility of using an
agroindustrial residue (SMC) of low cost to control nematodes.

5. Conclusions

The results showed that the SMC residue has nematicidal activity
and may in the future be beneficially used in other sustainable
approaches. In addition, we highlight the need of more studies that
may prove its enzymatic activity on phytonematodes.
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