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FIRST RECORD OF ENTOMOPATHOGEN BEAUVERIA BASSIANA
(BALS.-CRIV.) VUILL. ON ZYGOGRAMMA BICOLORATA PALLISTER,
A BIOCONTROL AGENT OF PARTHENIUM HYSTEROPHORUS L.
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Abstract: Entomopathogenic fungi have great potential as biological control agents against insect pests. So they are being developed
worldwide for the control of many pests of agricultural importance. But their effect on non-target insects, such as natural enemies has
been a matter of great concern. Recently we came across an entomopathogen infecting a laboratory culture of Zygogramma bicolorata,
a potential biocontol agent of noxious weed, Parthenium hysterophorus. The pathogen was isolated from the grubs and beetles and
identified as Beauveria bassiana. In the present paper, the entomopathogen, B. bassiana is reported and described for the first time from

the laboratory culture of Z. bicolorata.
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INTRODUCTION

Entomopathogenic fungi, Beauveria bassiana (Bals.)
Vuill. (Deuteromycetes: Moniliales) is a pathogen of many
insect species (Khachatourians et al. 2002; Bhattacharya et
al. 2003). It is capable of infecting a wide range of insects
of the order Lepidoptera, Coleoptera and Hymenoptera,
most of which are agricultural pests. So it received much
attention for its potential use in the biological control of
a variety of insect pests resulting in their mortality (Hajek
et al. 1987; Johnson and Goettel 1993; Lord 2001). The
biocontrol potentiality of this fungus has been exploited,
making use of the local isolates collected from either soil or
from dead insect hosts prevailing in different geographic
areas (Padmaja and Kaur 2001). The insect disease caused
by the fungus is called white muscardine disease. When
the microscopic spores of the fungus come into contact
with the body of an insect host, the fungal conidia be-
come attached to the insect cuticle and, after germination,
the hyphae penetrate the cuticle and proliferate in the
insect’s body. High humidity or free water is essential for
conidial germination, and infection establishes between
24 and 48 h. The infected insect may live for three to five
days after hyphal penetration. After death of the insect,
the conidiophores bearing conidia are produced on ca-
daver. Different isolates of B. bassiana can have different
host range varying from monospecific to infecting a wide
range of insects (Fargues and Remaudiere 1977). But sev-
eral isolates of B. bassiana cause mortality of non-target,
economically important insects also (Goettel et al. 1990;
Danfa and vander Valk 1999; Lord 2001).
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The alien, invasive Parthenium hysterophorus L. (As-
teraceae) has emerged as one of the major weeds in sev-
eral tropical and subtropical regions of the world, includ-
ing India. In last few decades, since being noticed in Pune
in 1956 it has aggressively invaded wastelands, road and
rail sides, along water channels, agricultural fields and
forests rendering serious hazards to human and animal
health, crop production and biodiversity (Evans 1997;
Shabbir and Bajwa 2006). The host specific, phytopgagus
Mexican beetle, Z. bicolorata Pallister (Coleoptera: Chryso-
melidae), is a potential biocontrol agent for noxious inva-
sive weeds. It was introduced in India in 1984 and proved
to be a potential biological control agent of parthenium
since 1988 (Jayanth and Bali 1994; Dhileepan 2001; Dhi-
man and Bhargava 2005).

During laboratory rearing, mortality of grubs and
adults of Z. bicolorata due to the fungal pathogen was ob-
served. Dead grubs and adults were found covered with
white mycelial growth. The pathogen was isolated from
beetles and identification was attempted.

MATERIALS AND METHODS

Mass rearing of Z. bicolorata was done under labora-
tory condition at 27+2°C and 75+10% relative humidity
in insect rearing cages. Several grubs and adults of the
beetle were found dead and covered with white myce-
lium was collected from the insect rearing boxes in the
laboratory. The fungi were isolated from these cadavers
and inoculated on potato dextrose agar medium (PDA) in
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sterilized laminar flow chamber (Butt and Goettel 2000).
These plates were incubated in BOD incubator at 26°C
under 12 h photoperiod. Slide culture of the fungi was
also done and microscopic study was performed under
400x magnification using stereoscopic microscope (Sterio
Zoom Leica Model WILD M3Z). Camera lucida diagrams
were drawn while using Triumph Trinocular Microscope
at 400x magnification.

RESULTS AND DISCUSSION

The fungus infecting Z. bicolorata was identified as
B. bassiana. The growth rate of the fungus is moderately
rapid. The colony reaches a diameter of 8 cm following
incubation at 25°C for 7 days on potato dextrose agar
(PDA). The colony on PDA had a cottony texture and the
surface was yellowish white while the reverse was white

(Fig. 1).

n ; \
Beauveria bassiona

Fig. 1. B. bassiana: (a) culture; (b) larvae of Z. bicolorata covered
by the pathogen

The hyphae were hyaline, septate (2.5 um wide) and
narrow. The conidiogenous cells on hyphae were typically
flask shaped (2.5-3.75 um long, 2.5 pm wide) with an in-
flation at the base and narrow zigzag filaments (3.75-5 um
long) at the apex. Laterally from the filaments conidia
were produced from each bending point. This type of
conidium production is called sympodial geniculate
growth. Conidia were hyaline, one celled globose to ovoid
in shape of 2.5 pm diameter. Conidiogenous cell tends to
form dense clusters (Fig. 2). Several authors made similar
observations on morphological characteristics, growth,
colony characteristics, etc. (Thomas et al. 1987; Samson et al.
1988; Glare and Inwood 1998; Fernandes et al. 2009).

The damage caused by the pathogen to a laboratory
culture of Z. bicolorata still needs to be determined in terms
of both disease causing potential and economic losses. It
was seen that the activity of bioagents is reduced special-
ly because of continuous mass rearing under laboratory
conditions for many generations. Much of this reduced
activity can be attributed to an increase in entomopatho-
genic disease in the insects. Disease prevention is often
a problem and is at times a limiting factor for mass rearing
of the biocontrol agents. They may adversely affect many
aspects of the insect biology including larval and pupal
development, adult longevity, fecundity, diapause, etc.
The importance of eliminating entomopathogens from the
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Fig. 2. B. bassiana — clusters of conidiophores

colony of the beetles can be debated as decontaminated
population can acquire similar disease after release from
the environment. However only the disease free individ-
uals should be breed and released. Precautions should
be implemented to prevent a concurrent introduction
of a disease that may impair effectiveness of the beetles.
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POLISH SUMMARY

PIERWSZE DONIESIENIE O ENTOMO-
PATOGENIE BEAUVERIA BASSIANA (BALS.-CRIV.)
VUILL. NA ZYGOGRAMMA BIOCOLORATA
PALLISTER, CZYNNIKU BIOLOGICZNEGO
ZWALCZANIA PARTHENIUM HYSTEROPHORUS L.

Grzyby entomopatogeniczne majg duzy potencjatjako
czynniki biologicznego zwalczania szkodnikéw owaddw,
co spowodowalo, ze zainteresowano si¢ ich rozwojem,
w celu zwalczania wielu waznych szkodnikéw w rolnic-
twie. Sg one ich naturalnymi wrogami. Ostatnio wykryto
entomopatogena infekujacego laboratoryjng kulture Zy-
gogamma bicolorata, ktdry jest potencjalnym czynnikiem
biologicznego zwalczania szkodliwego chwastu Par-
thenium hysterophorus. Patogen ten zostal wyosobniony
z larw chrzaszczy i okre$lony jako Beauveria bassiana. Ar-
tykut jest pierwszym doniesieniem i pierwszym opisem
Z. bicolorata z kultury laboratoryjnej.



