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Entomopathogenic nematodes are valuable agents of biological pest control and
obligate parasites of insects and some other arthropods. The Sunn pest (Eurygaster
integriceps) is one of the most important economic pests of wheat and barley. Based
on the biology and overwintering behavior of the pest, natural enemies may play an
important role in reducing the population level in the overwintering sites. In this study,
the presence of insect pathogenic nematodes in the overwintering sites of Sunn pest in
six provinces of the country was investigated for two years (2022-2023). As a result,
eight isolates of the species Steinernema sp. were isolated. Based on morphological
and morphometric data, all isolates were identified as Steinernema feltiae. Bioassays
against overwintering adults of Sunn pest for one nematode isolate was performed in
ventilated Petri dishes filled with a thin layer of moist autoclaved sandy soil at a
concentration of 100 to 600 infective juveniles per insect. The control received
distilled water. The experiment was repeated three times. All dead insects were
dissected to ensure the presence of nematodes inside the cadavers. The LCso value of
the native S. feltiae isolate against E. integriceps was calculated as 461 infective
juveniles per insect, respectively. Nematode reproduction was observed in the insect
cadavers. Successful recovery of nematodes from infected insects is a valuable feature
for biological control agents. However, further research is needed to understand the
possible role of the entomopathogenic nematodes in E. integriceps control. Moreover,
the isolates could be assessed to control the other pests.
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Extended Abstract
Introduction

Entomopathogenic nematodes (EPNSs) are valuable agents of pest biological control. These nematodes are
obligate parasites of insects and some other arthropods that, with the help of their symbiotic bacteria, cause the
death of their hosts within 48 hours. The Sunn pest, Eurygaster integriceps is one of the most economically
important insect pest of wheat and barley. Relying on chemical pesticides in controlling plant pests, in addition
to issues related to the occurrence of resistance in pests and increasing the dosage of chemicals and their
economic effects, has irreparable effects on the environment and non-target organisms. Therefore, it is
necessary to find alternatives to control this pest. Based on the general biology and overwintering behavior of
the pest, natural enemies may have an important role in decreasing the population’s level in overwintering
sites. The aim of this research was to isolate entomopathogenic nematodes from the soil of the overwintering
sites of E. integriceps and evaluate their efficacy against the adult pest.

Method

In a survey of EPNs in the overwintering sites of sunn pests in Tehran, Lorestan, Kermanshah, Isfahan,
West Azarbaijan and Razavi Khorasan provinces for two years (2021-2022), EPNs were isolated using
the Galleria-baiting method. Male and female nematodes were collected from five days-infected Galleria
cadavers dissected in distilled water. Infective juveniles (1Js) of the nematodes were collected after emergence
from Galleria cadavers in White traps. Based on the results of preliminary tests, Lorestanl isolate was used
for the main assay experiments against overwintering adult E. integriceps. Briefly, the experiments were
conducted in Petri dishes (nine diameters) which were filled with a fine layer of autoclaved moist sandy soil.
Based on the preliminary bioassay results a range of 100-600 IJs per insect was used. 1Js were added in certain
concentrations in one ml of water to the surface of the soil, separately. Finally, 15 adult insects and 20 wheat
grain were placed on the soil. Control received one ml of distilled water without nematodes. The dead and alive
insects were counted after four days. The experiment was replicated three times. All dead insects were collected
and dissected to ensure presence of nematodes inside the cadavers.

Results

Sampling from the regions and trapping the sampled soils with G. mellonella larvae led to the isolation of
eight EPN isolates. The percentage of positive samples was calculated as 2.2 %. According to the
morphological and morphometric measurements, all the isolates identified as Steinernema feltiae with some
variations especially in body length. Based on the bioassay results, the values of LCio, LCso and LCgp Of
Lorestanl S. feltiae isolate were calculated as 98.13, 461.14 and 2167 1J insect™, respectively. Reproduction
of the EPNs within the dissected cadavers was observed. In general, temperature, soil texture, soil pH, altitude
above sea level, and annual rainfall are among the characteristics that affect the occurrence of the EPNs,
although there are other factors as well which could be involved. The percentage of positive samples in soil
sampling around the world is reported between 4 and 30% (Abd-Elgawad, 2021; Yuksel & Canhilal, 2019).
According to the fact that in this study, soil sampling was carried out from the overwintering sites (altitudes
above 1500 meters above sea level) and on the other hand, these samplings were done during the winter or
early spring, the range of suitable conditions for capturing the nematodes was much limited. Few studies have
been investigated the effect of these nematodes against E. integriceps in the world. Canhilal et al. (2007)
reported LCsp values for H. bacteriophora, S. carpocapsae and S. riobravae as 107.1, 66.6 and 65.3 1J insect’
1, respectively. While this amount for the Iranian S. feltiae isolate was equal to 461.4 nematode infecting larvae
per insect.

Conclusions

In overall, eight entomopathogenic nematode isolates were isolated and identified from 360 soil samples
of Sunn pest overwintering sites in six provinces of the country from an altitude of 1790 to 2250 m above sea
level. All isolates belonged to the species S. feltiae. The efficacy of S. feltiae Lorestanl against Sunn pest adults
was evaluated and the LCio, LCso and LCgqo Were calculated. Successful recycling the nematode through the
cadavers is a worth attribute for biocontrol agents, however, more researches are needed for understanding the
probable role of EPNs in control of E. integriceps. Moreover, the isolates could be assessed to control the other
pests.
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pore 64.2 24 65.6 6.1 65 13 58.2 2.3 71 3 63.8 3.6 59.1 26 655 1.7 62 53-67
105.
NR 95.7 49 99.7 2.8 101.9 1.6 96.1 34 1114 5 1038 58 1033 48 7 1.2 99  88-112
10. 13 115-
Ph 136.7 3 136.1 42 142.3 32 1317 63 1436 63 1418 98 139 6.6 136 3 6 150
Tail 87.7 55 81.1 5.9 88.9 4.7 82.7 72 81.8 19 87.2 7.4 83.2 3.7 86 35 81 70-92
ABW 17.3 21 17.0 11 18.2 11 16.9 1.2 18.8 0.9 18.3 0.8 19 09 204 07 - -
A 321 22 31.2 5.2 333 14 30.6 3.2 33.2 2.8 30.6 19 29.2 14 322 1 31 29-33
B 6.6 0.4 6.4 0.3 6.4 0.4 6.3 0.3 7.2 0.4 6.9 0.3 6.9 0.2 7 0.3 6 5.3-6.4
10. 9.2-
C 10.1 0.6 10.6 0.6 10.3 0.7 10 0.5 12.6 0.6 11.2 0.3 115 04 111 05 4 12.6
D% 471 2.8 485 3.7 453 1.6 442 0.9 049. 1.8 451 29 426 21 482 13 45 42-51
E% 73.8 6.7 80.9 6.3 72.6 4 70.8 6.1 86.7 1.9 735 5.1 711 32 762 32 78 69-86
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Steinernema
feltiae
Razavi Khorasan Razavi Adams and
Isolate 1 Khorasan 2 Kermanshah  Isfahan  Lorestanl Lorestan2 Lorestan3 Urmia Nguyen, 2002
Mea Mea Mean  Range
Mean SE Mean SE Mean SE Mean SE n SE n SE  Mean SE Mean  SE
S-E pore”
88.1 2.7 825 125 942 33 818 104 888 56 718 38 86.3 5.0 713 35 - -
Ph 147. 166.
151.4 11.8 160 129 1512 75 1578 141 9 33 O 9.5 152.3 6.2 139.3 6.0 - -
SPL 69.3 24 68 6.9 703 33 706 47 777 34 730 35 58.2 13 69.9 35 70.0 65-77
L
G 53.6 6.4 47 54 482 21 480 27 485 58 482 25 53.7 14.8 45.2 3.7 41.0 34-47
cBW
41.9 3.9 60 5.9 428 21 412 22 417 84 410 22 40.3 5.9 335 3.0 75.0 60-90
SW 0.99-
0.2 11 0.1 1.6 0.1 1.7 01 19 04 18 0.1 15 0.3 2.1 0.2 11 1.30
GS 0.52_
0.1 0.7 0.1 0.7 00 452 30 06 01 07 00 1.0 0.5 0.6 0.0 0.6 0.61
Mucron
+ + + + + + + +
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