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Transmission possibility of the fungus Beauveria bassiana KCF102 by
mating behavior between Sunn pest, Eurygaster integriceps (Hem.:
Scutelleridae) adults
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Abstract
Horizontal transmission of an isolate of the etomopathogenic fungus, Beauveria bassiana KCF102,
was examined by alowing inoculated Eurygaster integriceps Put. adults to mate with non-inoculated
ones. In case of susceptibility to B. bassiana, there was no significant difference between the males and
females. However, there was significant difference among treatments for mortality of non-inoculated
adults. It meant horizontal transmission could be happened between the inoculated and non-inoculated
adults. Recording no significant difference among the treatments of the inoculated males + non-
inoculated males and treatment with inoculated females + non-inoculated males revealed that this kind of
horizontal transmisson was not merely due to the mating behavior, given that the same transmisson
could be existed between inoculated and non-inoculated males or between those of female adults. There
was significant difference for mortality percentage of adults among the five body-part treatments, ranging
from 16.6 to 48.9, with the highest mortality for total body treatment and the lowest one for the pronotum.
Key words: entomopathogenic fungus, Beauveria bassiana, horizontal transmisson, mating behavior,
Eurygaster integriceps
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Introduction

Contralling crop pests with a foliar spray, be it chemical or biological, is often
considered a discrete event with limited persistence. However, advantages of using fungal
entomopathogens as microbial insecticides are the ability to infect their hosts primarily
through the external cuticle and the potential for transmission to occur after the initial spray
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(Long et al., 2000; Ingliset al., 2001). The cosmopoalitan entomopathogeni ¢ fungus, Beauveria
bassiana (Balsamo) Vuillemin (Ascomycota: Hypocreales) is an effective biological control
agent for reducing densities of insects from most orders, including Sunn pest, Eurygaster
integriceps Put. (Talaei-Hassanloui & Kharazi-Pakdel, 2002). Wind currents (Shimazu et al .,
2002), rain splash from soil surfaces (Bruck & Lewis, 2002) and insect activities (Long et al.,
2000; Meyling et al., 2006) could potentially contribute to the distribution of this fungus
inoculum. Tsuda et al. (1997) examined transmission of B. bassiana by mating the behavior
of Plautia stali Scott (Hem.: Pentatomidae) adults. Factors influencing horizontal
transmission of this fungus into the popul ations of the Colorado potato beetle were examined
through a series of |aboratory studies (Long et al., 2000).

We sought to investigate the possibility of horizontal transmission of B. bassiana by
mating behavior between Sunn pest adults by allowing inoculated adults to mate with non-
inoculated ones. Since it is important to know which parts of body is more susceptible than
the others and whether these parts contribute in mating behavior or contact with each other of
mal es and femal es, so susceptibility to B. bassiana of different parts on Sunn pest adult body

was examined too.

Materials and methods
M aintenance of insect and fungal isolate
Sunn pest adults were collected from their resting places under Astragalus shrubs

environs Karg and Varamin in autumn and transferred to the laboratory. They were
maintained into the 10 x 20 x 30 cm plastic dishes under 27 + 2°C, 60+ 10% RH and 16L-8D
photoperiod conditions. The adults were provided with the wheat grains (Sardari variety) and
water into cotton-headed tubes.

A single-spored isolate of B. bassiana KCF102, which was originally isolated from soil
in Karg according to the method of Shimazu & Sato (1996), was cultured on Sabouraud's
dextrose agar with yeast extract (SDAY) plates and incubated at 25 + 1°C and 16L-8D
photoperiod (Talaei-Hassanloui, 1999). Conidia were then harvested from the surface of two
weeks old cultures by scraping and suspended in 0.02% Tween 80 in tubes. Conidial
suspension was estimated with a hemocytometer under a light microscope. The viability of
conidia was determined on SDAY plates.
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Susceptibility of different sites on adult body

Susceptibility to B. bassiana of the different sites on adult body; antennae, tarsi, ventral
abdomen, pronotum and total body were evaluated. Decreasing the mobility, Sunn pest adults
were refrigerated (ca. 4°C) for half an hour. Each of these parts were topically treated with 10
pl of conidial suspension 1.4 x 10° co/ml. Whole body of Sunn pest adults wasimmersed into
the conidia suspension for 4 seconds for the total body treatment. The experiment was carried
out with three replicates and each one with 20 adults. The same numbers of adults were
treated with 0.02% Tween 80 as the control for each treatment. Treated adults were
maintained at the same conditions of insect rearing. Mortality data was daily recorded for 4
weeks and subjected to data transformation and Abbott formula correction. Tukey HSD test

was used for mean comparisons among treatments.

Susceptibility of male and female adults

Determining the susceptibility of the adultsto B. bassiana, theabdomina end of malesand
females was individually inoculated with 10 pl of conidial suspension 1.4 x 108 co/ml. This
experiment was conducted with three replicates each one with 20 adults. Mortality data was
daily recorded for 4 weeks and t-test was used to compare these 2 treatments.

Horizontal transmission through mating behavior

Collected Sunn pest adults from overwintering places were fed on wheat grains soaked
in 0.05% Pyroproxifen (Admiral® 10EC), separately for males and females. Abdominal end
and antennae of both males and femal es were inocul ated with 10 pl of conidial suspension 3.2
x 10° co/ml. Twenty four hours later, the males and females were mixed with the defined
numbers of inoculated and non-inoculated adults for 48 hours and then males and females
were segregated and monitored daily for 25 days. In total, 240 adults were used in 4
treatments.

Results and discussion
Susceptibility of different sites on adult body

There was a significant difference for mortality of adults among the 5 body-part trestments
(F4, 10 = 10.9; P < 0.001). Angular-transformed percentage mortalities ranged between 16.6 to
48.9%, with the highest mortality for total body treatment and the lowest one for the
pronotum treatment (fig. 1).



4 Talaei-Hassanloui et al.: Transmission possibility of the fungus ...

T T T T !
Artenna Tarsi wertral Pronotum Total body
Abdomen
Body part

Figure 1. Mean percentage mortdity of E. integriceps adults, inoculated with B. bassiana at
different sites on their body. Mean + SE followed by different letters are significantly different
(Tukey HSD multiple comparisons, P < 0.05).

Susceptibility of male and female adults

There was no significant difference in susceptibility to B. bassiana of male and female
adults (t = 1.5; P = 0.196), athough different values were recorded for the longevity of the
treated males (10-16 days) and females (6-14 days).

Regarding these different values, most likely it could be discussed that the existence of
exceeding fat and more sutures at the genital portion of females comparing to the males
provides simple entry routes and substrate for fungal penetration and infection.

Transmission through mating behavior
Andysis of variance indicated that there are significant differences among treatments for the

mortality of non-inoculated adults (F3 s = 65.5; P <0.001). This meant that horizontal transmission
could be happened between inoculated and non-inoculated adults. However, significant
difference between the treatments "inocul ated males + non-inocul ated males" and "inocul ated
females + non-inocul ated males” (fig. 2) showed that this kind of horizontal transmission was
not due to the mating behavior. Tsuda et al. (1997) indicated that inoculated adults of P. stali
could transmit the fungus to the non-inocul ated partners by mating behavior. They speculated
that the antennae play an important role in the transmission of the fungus. Meyling et al.
(2006) demonstrated that both the aphid Microl ophium carnosum (Buckton) and its predator,
Anthocoris nemorum (L.) were able to disperse inoculum from sail to nettle leaves. For M.
carnosum, however, this was only found in Petri dish experiments and not when scaled up to
microcosms. Furthermore, A. nemorum distributed B. bassiana conidia from secluded
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cadavers within the upper nettle canopy. Our study showed that physical contact between
individuals in mating behavior was responsible for the horizontal transmission of B. bassiana
between those adults, as the same transmission could be existed between inocul ated and non-
inoculated males or between those of female adults. More probably, the type of mating
behavior in Sunn pest adults with the least contact between susceptible sites of male and
female is the reason for being no significant synergistic effect of mating behavior on

horizontal transmission of this fungus.
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Figure 2. Mortality of Sunn pest adults caused by B. bassiana at different treatments as
following arrangements: 1. inoculated & + non-inoculated @, 2. inoculated & + non-
inoculated &, 3. inoculated @ + non-inoculated &, 4. inoculated @ + non-inoculated Q.

Values fallowed by the same letter are not significantly different (Tukey HSD multiple

comparisons, P < 0.05).
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