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The entomopathogenic nematodes (EPNs) from the removing skin of soil from the root zone of the mango

families Steinernematidae and Heterorhabditidae are
considered as effective biological control agents of soily
inhabiting insects in a variety of habitats (Kaya &
Gaugler, 1993). To date eighty three EPN species have
" been described (64 species of Steinernema, 8 species of
' Heterorhabditis and 1 species of Neosteinernema)
from various insects or from the soil worldwide. In India
considerable research on different aspects of EPN
especially pathogenicity and mass production technology
has been done. However, identity and occurrence of
EPN species have remained least explored area because
of several reasons (Ganguly, 2006). In the present paper
identity and occurrence of Steinernema and
Heterorhabditis species was determined in the mango
orchardsin all blocks and tehsils of Aligarh, Moradabad,
Bulandshahr and Budaun in order to obtain local efficient
isolates for possible use in biological control of insect
pests associated with mango fruit fly.

: Surveys were conducted in 2009-10and soil samples

_ were collected from mango orchards in different Tehsil
of Aligarh; Budaun, Bulandshahr and Moradabad at
block level. On an average 50 samples (500 g soil each),
10-15 samples from each Tehsil were collected, 50-60
samples from a district. Soil was collected from the site

' having continuously good moisture contents. The samples

were collected from a depth of 2-4 cm and 10-15cm after
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within the tree canopy.

The EPN’s were isolated from the soil samples using
insect trap method developed by Bedding and Akhurst
(1975). The 250g soil sample was put in a plastic
container (500 ml capacity) and 5-6 Galleria mellonella
larvae were placed as bait for EPN. The jars were
incubated at room temperature for 1 week. The cadavers
were observed atevery 24 hinterval to observe nematode
activity and emergence from insect under
stereomicroscope. When "nematode emergence from
the cadavers was detected, they were harvested by
adding 1-2 ml distilled water on the Whatman paper
without disturbing cadavers using a wash bottle.
Recovered isolates were propagated in vivo with last
instar larvae of G. mellonella, all populations were
passed through G. mellonella. '

To identify EPN species, the isolated infective

juvenilés (IJs) were killed by gentle heating at 60°C in
water and fixed in TAF (7 ml formalin + 2 ml

" \tiethanolamine + 91 ml distilled water). After keeping ,

the. nematodes in fixative for 5-7 days, they weres
transferred to a cavity block with ethanol, glycerinénd®
water in the ratio of 15:1:5 and kept in desiccators for 15

E

days. Thereafter the IJs were mounted in glycerolona
glass slide. The nematode studied under compound |
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Table 1. Frequency of occurrence of entomopathogenic nematode in the Aligarh, Budaun, Bulandshahr and Meradabad districts.

Total (%)

EPN Species Frequency of occurrence (%)
‘Aligarh Budaun Bulandshahr Moradabad
Steinernema  siamakayai 25.0 0.0 10.0 00 10.52
Steinernema cf. backanense 8.33 0.0 00 00 2.63
Steinernema asiaticum 833 00 0.0 0.0 2.63
Steinernema cf. tami 8.33 0.0 0.0 125 526
Steinernema cf. eapokense 8.33 0.0 00 00 2.63
Steinernema abbasi 833 12.5 00 12.5 7.90
Steinernema cf. carpocapsae 0.0 125 k 100 125 5.26
Steinernema cf. monticolum 0.0 0.0 : 100 00 © 263
Steinernema cf. habeinse 0.0 00 100 0.0 2.63
Steinernema  cf. scaptarisci 00 250 10.0 00 790
Heterorhabditis cf. bacteriophora 0.0¢ 0.0 : 0.0 125 2.63
Heterorhabditis indica 0.0 125 200 125 10.52
Steinernema spp. (different isolates) 250 37.5 _ 200 250 290
Heterorhabditis spp. 8.33 0.0 100 125 7.90
The 16.45% occurrence of EPN in the Western ACKNOWLEDGEMENTS

Uttar Pradesh (Aligarh, Budaun, Bulandshahr &
Moradabad) appears to be normal percent occurrence of
EPN in an area. The four EPN species identified on the
basis of morphological and morphometric characters of
the infective juveniles are known to occur in numerous
Asian countries including India. H. indica, S. asiaticum,
S. abbasi have been reported from India (Ganguli &
Singh, 2000) and S. siamkayai from Thailand (Stock et
al., 1998) S. siamkayai has been reported from warm
areas of Kerala (Banu et al., 2005) and Tamil Nadu
(Umamaheswari et al., 2004). We have isolated this
species from mango orchard in U.P.

The surveys have shown that all four districts are
richin EPN diversity, and occurrence of steinernematids
and heterorhabditids in mango orchards of the districts
indicates their potential role in the natural control of soil
inhabiting insect pests of mango and also possibly fruit fly

as T and IV instars of the fruit fly larvae inhabit in soil

and pupate there. The study has also necessitated the
need for further study on characterization and host
ranges of these EPN species to explore and ascertain
their possible use for biological control.
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microscope and identified on the basis of morphological
and morphometric parameters such as body length, body
diameter, excretory pore, nerve ring, esophagus, tail
1ength anal body width etc.

The frequency of occurrence (F) (%) of*

entomopathogenic nematode inablock, tehsil and district -
were calculated using the following formula.

EPN positive samples

Total number of samples x 100

Number of samples
with EPN

Total number of EPN
positive samples

x 100

The important species of EPN isolated from four
districts were Steinernema abbasi, S. siamakayai, S.
asiaticum, S. cf. carpocapsae, S. cf. backanense, S.

" Fig. 1: Frequency of occurrence of EPN species in the Aligarh,

cf. habeinse, S. cf. tami, S. cf. eapokense, S. cf.

monticolum, S. cf. scaptarisci, Heterorhabditis cf.
bacteriophora and H. indica (Table 1).

EPN were recovered from 38 out of the 231 soil
samples collected from the four districts of Western
U.P. and frequencies of occurrence of EPN in the region
was 16.45% (Fig. 1). The frequency was recorded
highest in Aligarh (31.6%), followed by 26.2% in
Bulandshahr and 21.1% in Moradabad and Budaun.
Within Aligarh the frequency of occurrence at tehsil
level was highest in Koil (50%) and lowest in Gabhana
(8.3%), respectively. In the district Moradabad the
frequency of occurrence was 50% in Moradabad tehsil
and 12.5% in rest of the tehsils (Billary, Thakurdawara,
Chandausi and Sambhal). In the district Bulandshahr,
20% frequency of occurrence was recorded in all tehsils
except Bulandshar and Jahangeerabad (10%). The
frequency of occurrence in the district Budaun was
recorded 25% in Dataganj and Budaun and 12.5 % in the
rest of tehs1ls (Fig 1).

Among 38 samples found positive, 32 samples
(84.20%) contained steinernematids and 6 samples
(15.78%) contained heterorhabditids. Among
steinernematids, ten isolates were identified as
Steinernema abbasi, S. siamakayai, S. asiaticum, S.
cf. carpocapsae, S. cf. backanense, S. cf. habeinse, S.

Budaun, Bulandshahr and Moradabad districts at Tehsil level.
Sal =S. asiaticum, Sa* = Steinernema abbasi, Ss = 8. siamakayai, .
Sc=S8. of.carpocapsae, Sb=S. cf. backanense,Sh=S. cf. habeinse,
St =S. cf. tami, Se = S. cf. eapokense, Sm = S. cf. monticolum, Ss
=8. cf.scaptarisci,Hb= Heterorhabdms cf. bacteriophora and Hi
= H. indica

cf. tami, S. cf. eapokense, S. cf. monticolum, S. cf.
scaptarisci and two heterorhabditids isolates as
Heterorhabditis cf. bacteriophora and H. indica
whereas 13 isolates did not match to any description of
any described species of Steinernerma or
Heterorhabditis. Relative frequency of occurrence of
EPN species is shown in Table 1. Highest frequency of
S. siamakayai was recorded in Aligarh (25%) and
lowest Bulandshahr (10%). Similarly frequency of

" occurrence of other species varied in different districts.
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The recovery of thirty eight isolates of EPN from
mango orchards (16.45%) of Western districts of U.P.
is anindication of the suitable climate for the survival and
multiplications of EPNs thatprevail inthe area. Abundance
of native EPNs has been found high in ecosystems
where human impact is substantial like perennial orchards
(Shahina et al., 1998). Aligarh district appeared to be a
high EPN occurring area (31.6%) among the four districts
surveyed. The district has fertile and loam to sandy loam
soil and good vegetation cover. These conditions in
addition to adequate rain that generally prevail in U.P.
must have supported the survival and prevalence of host
insects and ultimately high occurrence of EPNs especially
in mango orchards due to shade and higher moisture
under the big canopy of the tree.
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