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ABSTRACT

Nematode-trapping fungi (NTFs) are an important group of soil microorganisms that can suppress the
population of nematodes. It has the unique ability to capture, infect and kill the nematodes. The interest
in studying these fungi arises from their potential use as biological control agents for plant- and animal-
parasitic nematodes. NTFs are ubiquitous in nature and have been reported to present in agricultural,
horticultural, and forest soil. The aim of present study was to isolate and identify the various NTFs to
explore the distribution of nematode-trapping fungi for their natural conservation and to use as potential
biocontrol agents against the plant-parasitic nematodes. Three hundred soil samples were collected from
the leaf litter beneath the various fruit plants, trees, agricultural and vegetable field’s rhizosphere from
thirty different selected sites of Uttar Pradesh during Sep. 2021 to March 2022. By using the soil plating
method, eleven different species of NTFs were recorded and among which Arthrobotrys oligospora was
observed with maximum recovery per cent in both leaf litter of fruits and other tree soil (42.7%) as well
as from different agricultural and vegetable field soil (15.3%). Other NTFs were A. conoides, A.
musiformis, A. eudermata, D. brochopaga, D. phymatopaga, D. dactyloides, D. gephyropaga, A.
superba, and A. cladodes. This study evident the richness of NTFs was higher in leaf litter soil than
agricultural and vegetable field soil.
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Introduction

Nematode-trapping fungi are a group of micro
fungi that develop various types of trapping devices to
trap and parasitize nematodes (Drechsler, 1937;
Drechsler, 1941; Ahrén and Tunlid, 2003; Meerupati et
al., 2013; Kumar et al., 2005a; Andersson et al., 2014;
Su et al., 2015; Kumar et al., 2015; Kumar, 2017;
Kumar and Gauda, 2018; Kumar et al., 2021).
Nematode-trapping fungi are ubiquitous in nature and
have been reported to be present in agricultural,
horticultural, and forest soil (Singh et al., 2005a; Singh
et al.,2005b; Kumar and Singh, 2006a; Kumar and
Singh, 2006b; Singh et al., 2007; Kumar et al., 2010;
Kumar and Gauda, 2018). They could form trapping

structures to capture and kill nematodes in all habitats,
to utilize nematodes as a source of nutrients. Therefore,
nematode-trapping fungi can be exploited in
agriculture as potential biocontrol against plant-
parasitic nematodes (Chattopadhyay and Singh, 2015).
The presence of nematode-trapping fungi in various
types of ecological, geographical regions, and different
habitats throughout the world were studied by several
workers (Duddington, 1951; 1954; Gray 1987;
Dackman et al., 1992; Su et al., 2007; Mo et al., 2008;
Saxena, 2008). Nematode- trapping fungi have been
reported from various ecological niches but being most
frequent in soils with higher content of organic matter,
especially in decaying plant litters, followed by
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cultivated soil, compost, and soil associated with moss
(Saxena, 2008). In present study, we explored the
distribution of nematode-trapping fungi for their
natural conservation and better utilization as potent
biocontrol against these fungi in future use.

Materials and Methods
Collection of samples

Three hundred soil samples were collected from
the litter soil beneath the tree plants and agricultural
and vegetable field rhizospheric soil from thirty
different selected sites of Uttar Pradesh (Table-1 and 2)
during Sep. 2021 to March 2022. 50 g of samples were
collected from different locations of each plant root
rhizosphere containing some part of soil and decaying
leaf materials and separately taken in polythene bags.
From each location, 10 samples of 50 grams soil were
collected and were double sealed to maintain soil
moisture and brought to the laboratory for the isolation
of nematode trapping fungi by the method described by
Duddington (1955) and Singh et al. (2004). Soil
samples were thoroughly mixed before use for soil
plating. Sterilized maize meal agar medium (maize-20
g, agar-20g and distilled water- 1000 ml) cooled near
the solidification was poured into several sterile Petri
dishes to cover nearly 2/3rd area of a plate. After
solidification of maize meal agar medium, melted and
cooled rabbit dung agar (rabbit dung pellets -50 g,
agar-20g and distilled water-1000 ml) medium was
poured into these Petri dishes to cover remaining area.
One gram of each soil sample was sprinkled over the
poured medium into Petri dishes and were incubated at
room temperature (25-30 °C).

Identification and quantification of
recovery of nematode- trapping fungi

percent

Incubated Petri dishes containing samples from
each ecological niche were observed routinely after 4
days of incubation for the occurrence of nematode-
trapping fungi  under  stereoscopic  binocular
microscope. Nematode trapping by various types of
adhesive or non-adhesive traps was observed and
spores formed on the single conidial heads near the
trapped nematodes were picked under stereoscopic
binocular microscope with a sterilized fine needle and
transferred into the fresh corn meal agar medium
separately for isolation of single species of nematode-
trapping fungi. Morphological characters of the
isolated fungi were identified by morphological
descriptions given by Drechsler (1937) and Cooke and
Godfrey (1964). The observations were recorded based
on the occurrence of total number of species in all
samples of different rhizospheric habitats/ sites and
percent occurrence of different types of nematode

trapping were calculated. Pure culture of different
species of nematode trapping fungi was done picking
the conidia from individual conidial heads by using
sterilized fine needle and dragged lightly across into
corn meal agar medium. For identification of different
species of nematode trapping fungi, conidial size,
shape, number of septa in conidia, conidiophore size,
branching pattern; hyphal width, type of hyphal nets,
etc., were measured and compared with the original
description given by Drechsler (1937) and Cooke and
Godfrey (1964).

Results and Discussion

Observations of agar plates inoculated with soil
samples from leaf litter of fruit and other tree soils
from different locations, recorded 11 species of
nematode-trapping fungi forming various type of
trapping structures (Fig. 1, a and b). Among the
nematode- trapping fungi, Arthrobotrys oligospora was
recorded with maximum frequency (42.7%) followed
by A. conoides (31.1%), A. musiformis (29.3%), A.
eudermata (26.7%), D. brochopaga (24.7%), D.
phymatopaga (20.7%), D. dactyloides (15.7%). D.
gephyropaga (12.7%) and A. superba (15.3%)
respectively. A. cladodes was recorded with minimum
frequency in soil samples collected from leaf litter of
fruit and other tree soils (Table - 1). During isolation
of nematode trapping fungi from agricultural and
vegetable field soil from different locations,
comparatively low percent of nematode- trapping fungi
were recorded from 150 composite samples collected
from 15 different locations (Table-2). Among the
nematode-trapping fungi recovered from, agricultural
and vegetable field soil, Arthrobotrys oligospora
frequency was only (15.3%) followed by A. superba
(13.3%) A. conoides (12.7%%), A. musiformis
(11.3%), D. brochopaga (11.3%), A. eudermata
(10.0%), D. dactyloides (10.0%). A. cladodes (8.0%),
D. gephyropaga (4.0%). A. thaumasia and D.
phymatopaga was found absent in agricultural and
vegetable field soil of different locations (Table-2). It
is evident from results that species richness of
nematode- trapping fungi and percent occurrence of
nematode trapping fungi was higher in case of
decaying leafy soils beneath fruit plants and trees
(10.7-40.7%) with a total of 9-11 different species of
nematode-trapping fungi in each location soil (Table-1)
in comparison to agricultural and vegetable
rhizospheric soil with 4-9 species of nematode-
trapping fungi with a low percent occurrence (4.0-
15.3%) occurrence (Table-2). In the habitat of leaf
litter soil beneath the different fruit and tree plants,
adhesive network forming fungi namely A. oligospora,
A conoides, A. musiformis was found in higher
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frequencies (26.7%-40.7%) in comparison to other
adhesive network forming fungi namely A. thaumasia
A. superba, A. cladodes and D. gephyropaga (12.7
t017.3%). The constricting ring forming fungi D.
brochopaga was appeared in higher frequency
(24.7%), followed by D. dactyloides (15.3%). One
adhesive knob forming species namely Dactylellina
phymatopaga with 20.7% and one adhesive branches
forming species namely Dactylellina gephyropaga
with 12.7% occurrence were recorded in leaf litter soil
samples of fruit and tree plants. (Table 1). In the
habitat of leaf litter soil, the species richness is also
very high with the occurrence of eleven different
species of nematode trapping fungi (Table-1).
Nematode trapping fungi is much more diverse in leaf
litter soil of fruit and various tree plants in comparison
to agricultural and vegetable field soils. In the
agricultural and vegetable field soil, the species
richness is much lesser with a count of maximum
recovery of 9 species of nematode-trapping fungi. The
population of nematode trapping fungi in agricultural
and vegetable field soil is mainly dominated by A.
oligospora with 15.3% occurrence frequency followed
by A. superba (13.3%), A. conoides (12.7) (Table-2)
while, the frequency of constricting ring forming fungi
Drecslerella brochopaga and D. dactyloides was found
in less amount (10.0 -11.3%). It is evident from the
result that the percent occurrence of nematode trapping
fungi is drastically reduced in agricultural and
vegetable soil with a lesser species richness. Thus, the
presence of species of nematode trapping fungi in
agricultural and vegetable soil is much lesser in
comparison to decaying leaf litter soil of fruit and tree
plants.

The richness of species of nematode-trapping
fungi in soil of various habitats is mainly depend upon
the presence of soil nematodes which act as nutrient
source for multiplication of these fungi in different
soils. The higher recovery of various species of
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nematode trapping fungi in leaf litter soil beneath the
fruit and tree plants might be due to the higher
population density of free-living nematodes than that
of agricultural and vegetable crops soil. The diversity
in the occurrence of nematophagous fungi from
different habitats in various countries was also reported
by different workers (Gray, 1987; Persmark et al.,
1996; Kerry and Hammrick, 2002; Saxena, 2008,
Kumar, 2024a and b). Duddington (1962) reported that
nematode- trapping fungi grow well in the soils having
good quantity of organic matter. Thus, they are more
frequently encountered from leaf litter, decaying
woods, dung and freshly decaying foliage etc.
(Duddington, 1940, 1962; Soprunov, 1958; Drechsler,
1937, 1941; Shepherd, 1955; Maupas, 1915). The
highest diversity has also been recorded form the
deciduous leaf litter and coniferous leaf litter, coastal
vegetation and permanent pasture or temporary
agriculture pasture (Duddington, 1951). Similarly, the
highest population density of these fungi was recorded
in soil associated with decaying leaves followed by
cultivated soil, compost and soil associated with moss
(Saxena, 2008). Our findings are more or less similar
with the previous studies on distribution pattern of
nematophagous fungi in agricultural, horticultural and
forest soil (Kerry and Hammrick, 2002; Persmark et.
al., 1996; Singh et al., 2014). It is evident from the
results that nematode trapping fungi are more abundant
in the leaf litter soil of fruit and tree plant because of
the good soil health and organic consent due to
continuous leaf defoliation in soil beneath the fruit and
tree plants which is undoubtedly lacking in agricultural
soil. Thus, the soil beneath the fruit and tree plant
could be better utilized for conservation and
exploitation of potential species of nematodes trapping
fungi to understand the biological control phenomenon
and their possible use in the biocontrol of plant
parasitic nematodes in agricultural and horticultural
soil.

Table 1: Percent occurrence of different nematode- trapping fungi from leaf litter soil beneath different tree from

different location of Uttar Pradesh.

© L2 © o] g ] S S
S| 8| E|a| 8|8 |=| 8| 8| 8|S
Z % S E E o | 2 S| 2|18 |%5 |
Locations/ Habitat Sls|G|z2|8|s|&|2|8|28|¢g|z
S|S|E|ls|3|5|8|g|la|=|2|"
| < . . . : ol a| < | <
< <|<|<|a|Q|al|qa
Aonla orchard soil Banda 4 13|13 |2 |3]|2]|2 1122|211
Aonla orchard soil Faizabad 513|142 ]3] 2 1| _14]1 1|10
Aonla orchard soil, BHU varanasi 4 1 3| 3 1|41 2] 2 2 | 2| _121|10
Jhanshi aonla orchard soil 51313 11313 1 - 2 | _ |1 9




264 Survey on the occurrence of nematode-trapping fungi in different soil habitats of Uttar Pradesh, India

Aonla orchard soil, ANDUAT, Faizabad 4 | 4 | 2 11222 1| 2 1 111
Banyan tree soil, Varanasi 6 | 3| 3 1|33 2 1122|211
Banyan tree soil, Jhansi 513|142 ]2]|2]|2 2 | 2 112 |11
NBFGR, Aonla litter soil 4 | 4 | 2 1123 113 1 112 |11
Banyan tree soil, Ghazipur 4 13|13 |2 |2]|2]|2 1| 2 112 |11
Guava orchard soil, Ghazipur 3 13|22 ]3]3 1 1 1 112 |11
Guava orchard soil, Banda 4 | 4|1 3|21 3|2 1 2 | 2 1 1|11
Guava orchard soil ANDUAT, Ayodhaya 3 13|13 2]2]3 1 1 1|2 1|11
Guaave orchard soil varanasi 4 | 313|222 10 _ |2 1 1|10
Sahtoot leaf litter soil 5 2 4 2 3 3 2 2 3 1 2 |11
Neem tree litter soil Banda 4 3 2 3 3 3 2 2 3 1 1|11
;Jr:tlaslosz;nrﬁ:ﬁsesyglelded the individual species of NTF (out 64 | a7 | aa |26 140 |37 | 23 | 19 | 31 | 16 | 23

Saerﬁg‘l’;?’ of individual species (%) of NTF (outof 150\, 7131 3199 3(17.3|26.7|24.7[15.3|12.7|20.7| 10.7[ 15.3

Table 2: Percent occurrence of different nematode- trapping fungi from agricultural and vegetable crop soil from
different location of Uttar Pradesh.

S|, 2| 8|S S| 8 S| S
S| 8| E|a || 8|=|8| 8|88
) ) g3 |s|E|E|e|2|g|e|83 |5 |u
Locations/ Habitat S| s a2 3|88 2| 8|8 ¢ Z
S| S|E|sS|3|5|8|T|=&|°|”
<|S|<|<|<| 5|0 g 2_ <=
Agricultural rhizospheri soil BHU 1 1 2 - 1 - 0 1 - - 2 6
Agricultural rhizospheri soil , ANDUAT, Faizabad 1] 2 1 2 - - - - - 1 5
Agricultural rhizospheric soil, Ghazipur 2 1 2 - 1 - - 1 - - 2 7
Agricultural rhizospheri soil , Mau 1 1 - - 1 - - 0 - - 114
Agciicultural field soil Ballia 2 1 - - - - - 1 - - 11 4
Agricultural field soil, Hamirpir 1 1 2 - - - - - - - 114
Agricultural field soil Jhanshi 1] 2 1 - 1 - - - - - - 4
IIPR, Kanpur field soil 2 1 1 - 1 1 0 - - - - 5
Vegetable research form BUAT, Banda 1121 - 113|311 - 11119
BHU root knot infested soil 2 121 - 11312 - - 2 1219
I1VVR root knot infested soil 31111 - 2 12| 2 - - 3 12| 8
Agciicultural field soil Sultanpur 1 - 2 - 2 (1|01 - 112 |7
Root knot infested soils, Ghazipur 1 1 1 - 1 2 2 - - 1 1 8
Root knot infested soil, BHU 2 1 1 - 1 2 3 - - 2 2 9
Agricultural field soil , Kanpur 2 |2 |1 - - 313 - - 2 | 2|7
;I;(Lt?:)fsirgggtzs,myglegged the individual species of NTF 3w 119117 100l - 1171151 - loo!l 12 | 20
?gg‘;‘;ﬁ%lé’;‘) individual species (%) of NTF (out of|, 5 3115 7/113| 0.0 [10.0/11.3]100] 40| 53 | 8.0 [13.3
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Trapping devices Genus/species

A. oligospora

A. musiformis

A. conoides

A. cladodes

A. thaumasia

A. superba

y ™ - "
Fig. 1 (a) : Morphology of conidia and trapping devices (three-dimensional adhesive network)
of different nematode-trapping fungi.
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Conidia Trapping devices Genus/species

A. eudermata

D. dactyloides

D. brochopaga

D. gephyropaga

D. phymatopaga

Fig. 1 (b) Morphology of conidia and trapping devices (three -dimensional adhesive network,
constricting rings, Adhesive branches, adhesive knobs) of different nematode-trapping fungi.
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Conclusion

The present study was aimed to search the ideal
habitats for dominance of nematode-trapping fungi for
their collection and natural conservation for future use
in the biological control of plant parasitic nematodes.
The observations of present study revealed that leaf
litter soil beneath the fruits and trees are highly rich in
potential species of nematode-trapping fungi due to
abundant organic matter than the agricultural and
vegetable field rhizospheric soil.
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