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Introduction: The management of root-knot nematodes has predominantly

been based on use of chemicals, which are detrimental to the environment

and human health. Biological control provides alternative management. This

study evaluated the potential of using Pleurotus ostreatus, an edible mushroom

species to control Meloidogyne spp. in eggplants.

Methods: In vitro, themortality of juveniles (J2) ofMeloidogyne spp. were assessed

i) P. ostreatus - water suspension with actively growing mycelia, and ii) different

dilutions of P. ostreatus PDB broth culture filtrates. In the screen house nematicidal

potential of P. ostreatuswas tested on eggplants using artificially inoculated soils in

a screen house. To attain this, juveniles (J2) ofMeloidogyne spp. were inoculated at

the base of plants in pots containing P. ostreatus colonized millet grains mixed in 3

kg of soil. The galling index (GI) (scale of 0 to 5), root growth and nematode

populations in the different treatments were assessed.

Results and discussion: Mortality of nematodes in the P. ostreatus - water

suspension significantly increased with time, reaching over 88% at 48 h and

95% at 72 h. Mortality in undiluted filtrate was consistently significantly higher

than the diluted filtrates and control without P. ostreatus. Mortality in the

undiluted filtrate increased to 95% at 48 h. When 50 g of P. ostreatus-millet

culture was mixed with 3 kg autoclaved pot soil, a GI of 0.95 was observed,

dropping to 0.70 when the inoculum was doubled to 100 g. For the treatment

without P. ostreatus, a high GI of 2.4 was scored. A significant difference in

eggplant root growth and nematode population at (p = 0.02) was found across

the treatments. The findings from this study for both in-vitro and pot assay

suggest that P. ostreatus and its substrate are potential biological control agents

for plant parasitic nematodes in eggplants.
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1 Introduction

Eggplant (Solanum melongena L.) is an important vegetable crop

of the Solanaceae family (Taher et al., 2017). Eggplants are rich in

calcium, magnesium, iron, amino acids, vitamins, and antioxidants

that are essential for human health (Sharma and Kaushik, 2021).

Eggplant ranks as the fifth most economically important solanaceous

crop after potato (Solanum tuberosum), tomatoes (Solanum

lycopersicum), pepper (Capsicum annuum), and tobacco (Nicotiana

tabacum) (Taher et al., 2017). In 2021, the global eggplant trade was

estimated at over USD 10 billion with a production capacity of about

56 million tons, a 32% increase from 2010 (FAOSTAT, 2022).

The production of eggplant is greatly constrained by root-knot

nematodes (RKN,Meloidogyne spp.). RKN are notorious, sedentary

endoparasites that can cause up to 60% yield loss (Khan et al., 2021).

Infection by RKN starts with root penetration of second-stage

juveniles (J2) after hatching in soil from eggs laid by the females

and stored in egg masses on the infected roots. During root

penetration, the second stage juveniles (J2) which are the

damaging stage of Meloidogyne spp pierces through the plant root

tissues using their protrusible stylet. The penetration points created

by these nematodes also act as entry avenues for other secondary

pathogens which affects the plant quality and so reduction in yield.

Once inside the root system, the J2 establishes a feeding site (galls)

and starts feeding. The established galls hinders water and nutrient

uptake by the plant resulting in yield reduction (Coyne et al., 2018).

Generally, several management options have been designed to

address the RKN challenge. The use of Meloidogyne spp.-resistant

cultivars could provide an effective strategy to reduce the damaging

impact of RKN. However, a few resistant cultivars are commercially

available, and resistance may be overcome by emerging RKN spp

(Xiang et al., 2018; Hajihassani et al., 2019). Grafting onto RKN

resistant rootstock such as Solanum torvum and S. palinacanthum, is

one of the most sustainable strategies for managing RKN (Goodell,

2010; Gisbert et al., 2011; Murata et al., 2022). Nevertheless, this

practice is still restricted to some high value production systems in

Europe and Asia due to its prohibitive costs (Goodell, 2010). Other

cultural control practices such as intercropping or rotating with non-

host crops, fallowing, weed control, soil solarization, application of

organic amendments, destruction of infested crop roots after

harvesting and use of clean plantlets can reduce nematode

populations (Goodell, 2010; Noling, 2014). While chemical control

is the most common short-term management strategy against RKN

(Coyne et al., 2018), it poses environmental and human health

concerns. Thus, the development of environmentally sound and

sustainable alternative control measures for RKN remains a

priority. The use of biological control agents (BCA) in the

management of plant pests and diseases offer an environmentally

sound alternative due to their safety to humans and non-target

organisms (Lacey et al., 2001; Lopez-Llorca et al., 2008). Several

BCA against plant parasitic nematodes including nematophagous

fungi and bacteria, plant growth promoting Rhizobacteria,

Arbuscular Mycorrhizal Fungi and predatory nematodes have been

reported (Abd-Elgawad, 2016; Atif et al., 2023). At present effective

and commercially available BCA for successful control of nematodes

under farmers conditions are lacking. In this study we explore the
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potential as BCA of the edible mushroom species Pleurotus ostreatus

and its wastes in the management of RKN in eggplants.

Some edible mushrooms including Pleurotus ostreatus (oyster

mushroom) that belongs to the genus Pleurotus, family Pleurotacea,

order Agaricale, and class Basidiomycete have been reported to

suppress plant parasitic nematodes in diverse crops such as maize

(Zea mays), lettuce (Lactuca sativa), tomatoes, and soybean

(Glycine max) (Okorie et al., 2011; Wille et al., 2019). The mode

of action of these mushrooms include predation, direct penetration

of the nematode by the fungal hyphae as well as production of

toxins (Barron and Thorn, 1987; Kwok et al., 1992; Zouhar et al.,

2013; Hahn et al., 2019). In a study conducted by Genier et al.

(2015), P. ostreatus (PO) were found to affect the larvae of

Panagrellus sp., a free-living nematode species by directly

capturing and entangling on them using their fungal hyphae and

having nematicidal effects through their proteases. In vitro studies

conducted by Heydari et al. (2006) showed that PO and other

Pleurotus spp. produced tiny droplets that were toxic and aided

colonization of juveniles of Meloidogyne javanica within 24 to 48

hours. The authors also observed the filtrates of P. ostreatus to have

nematicidal activity against the nematode. In another in vitro study

by Kanaujiya et al. (2022), PO was found to paralyze and kill

different species of plant parasitic nematodes with M. incognita the

most affected. Thus, PO could also be nematicidal to RKN in

eggplants. Other than being nematicidal, through their effects on

decomposition of organic wastes, Pleurotus spp. may also promote

plant growth (Hahn et al., 2019; Ocimati et al., 2021; Youssef and

El-Nagdi, 2021). Mushroom substrates could thus potentially be

deployed for the control of nematodes in a wide range of crops.
2 Materials and methods

2.1 Fungal strain, nematodes,
and chemicals

A pure culture of P. ostreatus was obtained from the Mushroom

Incubation Center, National Agricultural Research Laboratories

(NARL)-Kawanda. The fungus was maintained by repeatedly sub-

culturing every 12 days on half-strength solid media of potato

dextrose agar (PDA) at 28°C. Juveniles of Meloidogyne spp. were

extracted from a highly infested red cabbage (Brassica oleracea)

plant using a modified Baermann funnel method (Coyne and Ross,

2014) and multiplied on a susceptible tomato variety grown in pots

containing autoclaved soils in the screen house for subsequent

studies. All chemicals, unless otherwise stated, were purchased

from Sigma-Aldrich (Steinheim, Germany).
2.2 In vitro assessment of P. ostreatus
effects on survival of Meloidogyne
spp. juveniles

In the laboratory, the effect of P. ostreatus on the survival of

Meloidogyne spp. juveniles were assessed using; i) a suspension of P.

ostreatus mycelia in water, and ii) a filtrate of the potato dextrose
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broth (PDB) - P. ostreatus culture. The P. ostreatus suspension in

water aimed at determining the effect of both active predation by

mycelia and P. ostreatus metabolites whereas, the filtered PDB – P.

ostreatus culture aimed at removing all actively growing mycelia and

spores to only assess the potential effect of secondary metabolites.

2.2.1 Effect of Pleurotus ostreatus suspension in
water on survival of Meloidogyne spp. juveniles

To prepare the P. ostreatus-water suspension, an actively

growing 7-day old culture of P. ostreatus mycelia covering the

entire surface of a 90 mm diameter Petri plate containing PDA was

gently scraped off using a sterile scalpel blade and transferred to a

sterile mortar. The mycelia were gently and thoroughly ground with

a pestle until a smooth paste was formed. 20 mL of distilled water

was then added to the smooth paste, to form a suspension of

mycelia. 2 mL of the mycelia suspension was separately pipetted

into four 30 mm diameter Petri dishes and each Petri dish

inoculated with 20 Meloidogyne spp. juveniles (J2), the infective

and damaging stage. Each Petri dish acted as a replicate. Petri30 mm

Petri dishes in which 2 mL of sterile water was inoculated with J2

served as controls. The experiment was repeated four times.

The mortality of the J2 in the P. ostreatus hyphae suspension

and distilled water was determined at 3, 6, 12, 24, 48, and 72 h after

treatment application. Mortality of the J2 was confirmed using the

method described by Thoden et al. (2009). The J2 nematodes, which

appeared immobile and static at each time interval, were washed 3

times with distilled water, transferred into fresh water and re-

observed after 24 h at x40 objective magnification under the

Primostar microscope (Zeiss microscopy GmbH, Germany). A

nematode was only confirmed dead if it did not recover after the

treatment with distilled water. Percentage mortality rate was

determined as described by Youssef and El-Nagdi (2021) below:

Mortality rate (MR)

= (
Number of dead juveniles
Total number of juneviles

)� 100
2.2.2 Effect of Pleurotus ostreatus filtrate on
survival of Meloidogyne spp. juveniles

Pleurotus ostreatus filtrate was prepared by culturing P. ostreatus

in PDB media contained in sterile 500 mL conical flasks. To achieve

this, 250 mL of sterile broth medium was added into 500 mL conical

flasks and inoculated with a 1 cm3 block of P. ostreatus mycelia cut

from 7-day old pure culture of P. ostreatus actively growing on a PDA

Petri plate. The inoculated culture was sealed and incubated at room

temperature on a rotary shaker at 121 rpm for 14 days.

The broth was then filtered using a sterile cheese cloth to get rid

of all the fungal mycelial fragments and remain with media

containing only the metabolites produced by P. ostreatus during

growth. The filtrate was further filtered using 0.23 µm diameter

micro filters to ensure its sterility and removal of fungi fragments

and spores. This filtrate was taken as the original concentration (i.e.,

100 of the undiluted) and subsequently serially diluted up to the

fourth dilution (10-4). Three treatments of P. ostreatus filtrate were

prepared as: i) original concentration (100), ii) second dilution (10-
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2), and iii) fourth dilution (10-4). Then, 2 mL of each of the three

dilutions were pipetted separately to four 30 mm diameter Petri

dishes. A suspension of 20Meloidogyne juveniles was added to each

Petri dish. Petri plates to which 2 mL of PDB only and 20 juveniles

were added served as controls. The activity levels of the J2 were

observed and the number of dead and live J2 in the P. ostreatus

filtrate and control treatment (distilled water) recorded at 3, 6, 12,

24, 48, and 72 h after treatment application. Mortality of the J2 was

determined after being treated as described in the section above.
2.3 Screen house assessment of Pleurotus
ostreatus effects on survival of
Meloidogyne spp. juveniles

2.3.1 Raising eggplants
Seeds of Solanum melongena (eggplant, var. ‘Purple long’) were

purchased from Simlaw Seeds Company Limited, Kampala,

Uganda. The seeds were raised in a seedling pallet for one month,

where they were watered daily in the morning and the evening. The

seedlings were then subjected to different treatments as described in

the sections below.
2.3.2 Preparation of Pleurotus
ostreatus inoculum

To prepare the P. ostreatus inoculum, millet grains were washed

under clean running tap water to remove dirt and dust. The millet

grains were subsequently rinsed with distilled water and soaked

overnight to ensure that they are soft enough for easy colonization

by the fungus. The millet grains were then transferred to clear

autoclaving bags in quantities of 500 g and autoclaved for 90 min at

a temperature of 121 °C and pressure of 15 psi. The millet grains

were then allowed to cool under a thoroughly disinfected and

running laminar flow hood. Actively growing 7-day old P.

ostreatus mycelia grown on PDA culture plate was scraped off

and inoculated onto the millet grains in transparent autoclavable

bags. A total of two culture plates were used per 500 g of millet

grain. The millet grains were thoroughly mixed to ensure uniform

distribution of the fungus mycelia, sealed and incubated at 28 °C for

14 days. The culture was stirred after every 3 days, to ensure

uniform distribution of the growing fungus.

2.3.3 Soil preparation
The soil substrate for the screen house trial was composed of a

mixture of loamy soil, poultry manure and sand, in a ratio of 3:3:1.

The sterile soils were thoroughly mixed to ensure a uniformmixture

and transferred into 3 kg plastic pots that were subjected to

treatment as described in the following section. The 3 kg pot is

large enough to allow adequate development and establishment of

egg plant roots over the study period.

2.3.4 Experimental design
A pot experiment with a complete randomized design (CRD)

was set up with five treatments. These included eggplants planted in

soil; i) Inoculated with 50 g of millet grain colonized by P. ostreatus
frontiersin.org

https://doi.org/10.3389/fagro.2024.1464111
https://www.frontiersin.org/journals/agronomy
https://www.frontiersin.org


Nyangwire et al. 10.3389/fagro.2024.1464111
and nematodes, ii) Inoculated with 100 g of millet grain colonized

by P. ostreatus and nematodes, iii) Inoculated with 50 g of millet

grain colonized by P. ostreatus and no nematodes, iv) Without P.

ostreatus but with nematodes (positive control), and vi) Without P.

ostreatus and no nematodes (negative control-untreated). Each

treatment had four replicates of 12 plants each. For treatments

with P. ostreatus, the P. ostreatus colonized millet grains were mixed

thoroughly in the 3 kg pots of soil at the time of transplanting (at

one month) and given two weeks to establish. For treatments with

Meloidogyne juveniles, a suspension containing a total of 720

juveniles were inoculated around each plant by drenching

through three holes made carefully to minimize interference with

the roots. Each drenched hole was thereafter covered with soil. The

720 juveniles used in the experiment falls within the range reported

in the literature (Ayeni et al., 2022; Frimpong et al., 2022).

Quantification of nematodes for inoculation was performed as

described by Coyne and Ross (2014). The experiment was

repeated two times, and each terminated after two months.
2.4 Data collection

At termination vertical root length (cm), and root weight (g)

were recorded using a measuring tape and precision weighing scale.

The nematode growth parameters collected at termination included

number of galls per plant, population of plant parasitic nematodes

per 5 g of roots, population of plant parasitic and non-parasitic

nematodes per 100 g of soil, and the galling index. Galling index was

scored using a scale of 0 to 5 as described by Khun-In et al. (2015),

where, 0 = no galls; 1 = 1 to 5 galls; 2 = 6 to 20 small galls; 3 = more

than 20 galls homogeneously distributed in the root system; 4 =

reduced and deformed root system with some large galls; and 5 =

completely deformed root system with few, but large galls. To

determine the population of plant parasitic nematodes per 5g of

roots, tomato roots were sliced into small pieces of between 1 to 3

cm and mixed well on a piece of aluminum foil. Five (5) grams of

roots were weighed using a precision laboratory weighing scale and

nematodes extracted using a modified Bermann method. For

extraction of nematodes from the soil, 1500 g of soil was collected

and mixed well in the laboratory before weighing off 100 g for use in

nematode extraction. Nematodes were extracted using the same

method as for the roots above.
2.5 Data analysis and visualization

Data were analyzed and visualized using R statistical package,

v.4.0.2 (R Development Core Team, 2024). Prior to statistical

analysis, the data were inspected to ensure homoscedasticity and

normality (Kozak and Piepho, 2018). Comparisons were made

between treatments and the control. Statistical significance was

declared at p ≤ 0.05. Significant differences among treatments and

the control were tested using analysis of variance (ANOVA), and

subsequent post hoc analysis using Tukey’s Honest Significant
Frontiers in Agronomy 04
Difference (Tukey HSD) test at p value of 0.05. Where the

ANOVA assumption was not fulfilled, Kruskal -Wallis a non-

parametric test was used and means compared using the

Wilcoxon non parametric test at p ≤ 0.05. All data are expressed

as mean ± standard error of the mean.
3 Results

3.1 In-vitro effect of Pleurotus ostreatus on
juveniles of Meloidogyne species

3.1.1 Effect of Pleurotus ostreatus-
water suspension

The P. ostreatus hyphae suspension started to turn turbid after

the first 6 h, with the highest turbidity observed at 72 h. Upon

introduction of the nematodes into the hyphae suspension, the

nematode movement was normal in the first 3 to 6 h of exposure.

The nematodes were seen moving freely within the suspension

avoiding contact with the fungal mycelia. However, with increased

time of exposure, both mobility and activity reduced, with no

visible movement at 72 h, with exception of a few nematodes

after careful observation at the tail region. Nematodes in contact

with the fungal mycelia were immobilized and colonized. In some

cases, the fungal hyphae were seen to colonize and grow through

the nematode tissue.

There was a significant difference (p value= 0.02) in mortality

rate of nematodes across the different time of exposure. Mortality of

Meloidogyne juveniles was observed in P. ostreatus suspensions

from as early as 3 h, with mortality increasing with increase in time

of exposure. At 3 h a mortality of 3% was observed, increasing to

95% at 72 h. (Figure 1A). No nematode mortality was registered in

the control (distilled water) at all exposure times.

3.1.2 Effect of Pleurotus ostreatus filtrate
The different concentrations of P. ostreatus filtrate were observed

to cause mortality in the Meloidogyne spp. juveniles. Nematode

mortality rates were significantly different (p < 0.001) across the

different P. ostreatus filtrate concentrations. The original

concentration of P. ostreatus filtrate showed very high efficiency in

causing nematode mortality at all exposure time intervals. As soon as

the nematodes were introduced to the original P. ostreatus filtrate

concentration, they were seen to move rapidly. After the vigorous

movement, especially by the end of 12 h, most of themwere immobile

and appeared straight in shape. For those nematodes which were

mobile, mobility was observed after gently stroking the nematode tail

or head region with a picking needle. At the end of the 24 h, more

than 70% of the nematodes remained straight and immobile.

For the 10-2 and 10-4 concentrations, the rate of mortality was

lower, and it increased slowly with prolonged exposure time. At the

end of 48 h, most of the juvenile nematodes were still moving, but

with lower mobility compared to the PDB control treatment, an

indication that the dilution reduced the effectiveness of the filtrate

activity (Figure 1B).
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3.2 Effect of Pleurotus ostreatus on
nematode damage in potted eggplants

Pleurotus ostreatus reduced the population ofMeloidogyne spp. and

boosted the growth of the egg plants at different concentrations. The

population of nematodes varied significantly (p = 0.02) across the

treatments. The positive control (soil inoculated with nematodes only)

had on average over 250 nematodes per 5 g of root tissue compared to

less than 50nematodes per 5 g of root tissue andnonematodes per 5 g of

root tissue in soils inoculated with the 50 g and 100 g of millet substrate

colonized byP. ostreatus inoculum, respectively (Figure 2A). In the soils,

the positive control hadon averageover sixMeloidogyne spp. nematodes

per100gof soil, compared toabout0.2andnone in soils treatedwith50g

and 100 g of millet substrate colonized by P. ostreatus inoculum,

respectively (Figure 2B). The application of P. ostreatus was observed

to enhance the population of the non-parasitic nematodes, in the soil

relative to the positive and negative controls (Figure 2C).

The positive control (i.e., nematodes applied without P.

ostreatus) had a high number of galls (mean galling index (GI) of
Frontiers in Agronomy 05
2.4) compared with a minimal number of galls (mean GI < 1) in the

50 g and 100g P. ostreatus-millet substrate treatment (Figures 3A, B).

No galls (GI = 0) were observed in the negative control (no P.

ostreatus and no nematodes). The plants inoculated with nematodes

only had a significantly (p = 0.02) lower root biomass and root

length (Figures 3C, D). Root length in the negative control was

comparable to that in the P. ostreatus treated plots whereas the P.

ostreatus treated plants had a higher root weight.
4 Discussion

P. ostreatus was observed to exhibit nematicidal properties and

suppress Meloidogyne spp. in vitro and in potted eggplants within a

screen house. In-vitro suppression ofMeloidogyne juveniles (J2) by pure

cultures of P. ostreatus hyphae and filtrate can be attributed to both

active predation on the nematodes and immobilization by the

secondary metabolites produced by P. ostreatus, a Basidiomycetes.

Basidiomycetes have been reported to be nematophagus with the

potential to produce toxins as a unique identifying characteristic.

Satou et al. (2008) identified toxins such as tridecanoic, tetradecanoic,

linolelaidei, and trans 2-decenodioc acid, a peroxide of linoleic acid in

these fungi. Amongst all these toxins, trans 2 decanoic acid was

observed as the most active toxin in exhibiting nematicidal properties

(Kwok et al., 1992). This compound is produced as tiny droplets at the

tip of the fungal hyphae and once the nematode gets in contact with it,

the nematode is rendered immobile or motionless (Heydari et al., 2006;

Castañeda-Ramıŕez et al., 2020). In the current study, the juvenile

Meloidogyne spp. became immobile and died after a few hours of

interacting with both the fungal culture and the filtrate. The death could

have thus been caused by the penetration of nematicidal compounds

such as 2-decanoic acid into the nematode tissues, affecting the osmotic

pressure of the inner membrane, resulting in necrosis of the nervous

system (Castañeda-Ramıŕez et al., 2020). In a study on C. elegans, it was

found that the head of the dead nematodes appeared to be shrunken

and the esophagus displaced (Lee et al., 2020). Once the nematode was

immobilized, fungal hyphae and mycelia were seen surrounding it and

later penetrating the nematode tissue through the body orifices, an

observation similar to that in Palizi et al. (2009). Genier et al. (2015)

reported that the penetration and colonization of nematode bodies by P.

ostreatus is facilitated by proteases. Proteases are secondary metabolites

released by P. ostreatus during its growth. The proteases facilitate the

disintegration of the proteaceous nematode protection barrier allowing

the penetration of the fungal hyphae (Inácio et al., 2015).

Pleurotus ostreatus also caused a reduction in the nematode

population, root galling, and improved eggplant root growth in

potted plants, an observation similar to that of Youssef and El-

Nagdi (2021). The reduced nematode population can be attributed

to the effect of the toxic metabolites and direct predation on the

nematodes and eggs as described above and as observed in the in-

vitro studies Genier et al. (2015) and Hussain et al. (2020) reported

the hydrolytic enzymes (largely the proteases) released by P.

ostreatus to have the potential to hydrolyze the nematode eggs

and juveniles, thus altering their reproduction and reducing their

populations. The Trans 2-decenoic acid, a secondary metabolite

largely produced by P. ostreatus, also directly immobilizes the
FIGURE 1

Mortality (%) of Meloidogyne spp. juvenile in; (A) Pleurotus ostreatus-
water suspension and (B) different concentrations of a filtrate of P.
ostreatus culture in PDB, at different exposure times. The error bars are
standard errors. The treatments or treatment combinations with the
same letters (‘a’ to ‘g’) above the error bars are not significantly different
at 5% Tukey’s Honest Significant Difference.
frontiersin.org

https://doi.org/10.3389/fagro.2024.1464111
https://www.frontiersin.org/journals/agronomy
https://www.frontiersin.org


Nyangwire et al. 10.3389/fagro.2024.1464111
nematodes causing their death (Castañeda-Ramıŕez et al., 2020),

thus also explaining the reduction in nematode populations. The

reduction in nematode populations ultimately translated into

reduced galling and improved eggplant growth.
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Hyphae of P. ostreatus have been reported to colonize the roots

of okra plants, thereby hindering access, attachment, and

penetration of root tips by Meloidogyne spp. juveniles (Bordallo

et al., 2002). This effect on roots could also partially explain the
FIGURE 2

The effect of different concentrations of P. ostreatus inoculum on the population of; (A) the plant parasitic nematode, Meloidogyne spp., in 5g of eggplant
root tissues, (B) Meloidogyne spp. in 100g of soil sample, and (C) non-parasitic nematodes in 100g the soil sample. The error bars denote the standard
errors. The treatments with the same letters (‘a’, ‘b’ and ‘c’) above the error bars are not significantly different at 5% Tukey’s Honest Significant Difference.
FIGURE 3

(A) Galling index, (B) number of galls, (C) root fresh weight, and (D) root length of eggplants subjected to different treatments. The treatments
included i) a negative control to which no Pleurotus ostreatus substrate and no nematodes were added, ii) a positive control to which nematodes
were added without P. ostreatus, ii) a treatment to which P. ostreatus was cultured on 50g of millet substrate and a treatment to which P. ostreatus
cultured on 100g of was added. The error bars denote the standard errors. The treatments with the same letters (‘a’ and ‘b’) above the error bars are
not significantly different at 5% Tukey’s Honest Significant Difference.
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observed reduction in the number of galls and galling index in

treatments having P. ostreatus compared to the untreated controls.

This mechanism of action was also reported in a number of

nematophagus fungi, mainly Trichoderma harzianum (Kleifeld

and Chet, 1992; Yedidia et al., 1999).

In addition to the protection against the nematodes, the

improved eggplant root growth in shown by a higher root weight

in treatments having P. ostreatus could have been because of the

saprophytic nature of the fungi, P. ostreatus, leading to better

decomposition of organic matter including the millet substrate

and an increased nutrient availability. The improved nutrition

also boosts plant growth and tolerance to RKN infections.

A large population of free-living nematodes were also observed in

the soil of treatments having P. ostreatus compared to those without.

This could have been due to the role of free living nematodes in

decomposition of organic matter (Yadav et al., 2018). This could

further explain the improved root growth in eggplant treated with P.

ostreatus compared to the controls without P. ostreatus inoculum.

The above findings show that P. ostreatus has got a very high

potential in the management of RKN in eggplants. P. ostreatus

cultivation and consumption is currently being embraced widely. Its

promotion for nematode management can thus be easily adopted and

of great benefit in addressing nematode constraints in agricultural

production systems. The fungus would be a great alternative since it’s

environmentally safe with no harmful effects in the soil and on

beneficial soil microbes. With the advances in technology, the active

nematicidal compounds produced by the fungus could be isolated and

mass produced synthetically as nematode bio-control agents making

them readily available to the farmers.

The current study relied on colonized millet substrates. The

potential of spent mushroom substrates that are more readily

available and cheaper for managing the nematodes in eggplants

needs to be explored. The use of P. ostreatus as a bio-control

approach in the management of RKN should also be explored under

different field conditions to evaluate its performance under natural

environments. While doing the field evaluations, cultural nematode

management strategies should also be employed alongside the P.

ostreatus to assess how the integration of the different strategies goes

a long way in addressing the production challenges related to RKN.
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