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Macrocentrus cingulum (=grandii) Brischke
(Hymenoptera: Braconidae)

by William R. Morrison III, Department of Entomology, Michigan State University, 243 Natural Science, East Lansing, MI 48824

In 1926, Macrocentrus cingulum was introduced to the U.S. from France and Korea along with a range of
other exotic natural enemies to control European corn borer (Ostrinia nubilalis; Parker, 1931; Baker et al.,
1949; Watanabe, 1967), a moth whose caterpillars damage corn plants by boring into their stems.
Macrocentrus cingulum attacks caterpillars of the European corn borer, exerting low to moderate levels of
parasitism in the field (Winne and Chiang, 1982; Onstad et al., 1991). Macrocentrus cingulum may also be
referred to by its synonymous (i.e. equivalent) names, M. grandii Goidanich, M. abdominalis Fab. or M.
gifuensis Ashmead (Thompson and Parker, 1928; Parker, 1931; van Achterberg and Haeselbarth, 1983).

Appearance

Adults are usually 4 mm in length, and range in color from black to brick red (Fig. 1A). The head is usually
dark brown to black (Watanabe, 1967). Adults have an elongated abdomen and a long egg-laying
structure (ovipositor) protruding from the rear. The top of the abdomen usually has a pale colored band
(Watanabe, 1967).

Habitat

Macrocentrus cingulum has been recorded from Europe, Japan, Korea and China (Watanabe, 1967), and
was introduced to North America (Parker, 1931). It is the most abundant parasitoid of the European corn
borer in the Midwestern and Northeastern U.S. (Peairs and Lilly, 1975; Andreadis, 1982; Romig et al.,
1985; Cossentine and Lewis, 1987). In the lab, individuals of M. cingulum are attracted to odors released
by corn, and to a lesser extent, potato and snap beans (Udayagiri, 1991; Udayagiri and Jones, 1992). This
behavioral flexibility could allow it to locate its host, the generalist European corn borer, as it feeds on

Adult Macrocentrus cingulum

Photo by W.R.M. Source specimen
material: Michigan State University's
Albert J. Cook Research Collection

 

 

 

 

 

 

 

SEARCH:  go

 Biocontrol  CALS  Cornell

http://www.biocontrol.entomology.cornell.edu/parasitoidsTOC.html
mailto:morri362@msu.edu


3/30/14 1:41 PMMacrocentrus cingulum

Page 2 of 5http://www.biocontrol.entomology.cornell.edu/parasitoids/macrocentrus.html

behavioral flexibility could allow it to locate its host, the generalist European corn borer, as it feeds on
different plants (Jones, 1996). However, in nature M. cingulum has only been found attacking the
European corn borer in cornfields (Losey et al., 2001).

Pests attacked

The main host for M. cingulum in North America is the European corn borer (Ostrinia nubilalis; Fig. 1B).
However, it also parasitizes the Asian corn borer, Ostrinia furnacalis, in its native range in Eurasia (Nardo
and Hopper, 2004).

European Corn Borer, main host of Macrocentrus cingulum

Photo by W.R.M. Source specimen material: Michigan State University's Albert J. Cook Research Collection

Life cycle

Females of M. cingulum lay eggs on 2nd to 4th instars (immature stages) of the European corn borer
(Dittrick and Chiang, 1982). Opportunities to lay eggs are often scarce, because the corn borer uses the
cavity it excavates in the corn stalk as a refuge (Edwards and Hopper, 1999). This species is
polyembryonic, meaning that many individuals can develop from one egg and are all clones (genetically
identical) to each other (Craig et al., 1997). On average, 25-26 wasps emerge from one corn borer host
(Parker, 1931). 

This species has a total of four larval stages. The first three of these feed on the European corn borer host
from within. The fourth immature stage emerges from the host when the corn borer becomes a pupa (Fig.
2), and finishes feeding on the host from the outside. Each individual of M. cingulum spins its own cocoon
near the body of the host; together these form a mass of spun cocoons (Parker, 1931). After remaining in
the pupa for some period of days, the individuals all emerge around the same time. In the lab, adult
females live around 21 days while males live 14 days (Fadamiro and Heimpel, 2001), but survival in the
field is likely to be shorter. There are two generations of M. cingulum per year (Siegel et al., 1986).

Relative Effectiveness

The effectiveness of M. cingulum ranges from low to moderate, depending on location, infection by
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pathogens and other factors. In Pennsylvania, around 17% of corn borers were parasitized by this wasp
(Losey et al., 1992), while in Illinois, the rate of parasitism ranged from 4%-23% (Siegel et al., 1986).
Macrocentrus cingulum has been shown to transmit the protozoan Nosema pyrausta (York, 1961)
between individuals of its host (Siegel et al., 1986). This protozoan causes disease in corn borer.
Consequently, M. cingulum could provide a service by increasing the spread of this pathogen. From 17-
75% of M. cingulum were infected with this protozoan, suggesting a high potential for M. cingulum to
transmit this disease in corn borer populations (Siegel et al., 1986). However, this parasite can also
decrease the lifespan of the adult wasp and depress reproduction (Andreadis, 1980; Siegel et al., 1986).
Thus, infection by N. pyrausta may be one of the causes of low or decreasing effectiveness of M.
cingulum in controlling European corn borer populations (Andreadis, 1982). 

One of the attempts to increase the effectiveness of M. cingulum focused on managing the habitat
surrounding fields. This wasp feeds primarily on nectar from native flowers, such as milkweed and
ironweed (Orr and Pleasants, 1996). It is possible that planting these additional types of floral resources
along field edges may increase the survival of M. cingulum and increase its control of European corn
borer.

Pesticide Susceptibility

This parasitoid is susceptible to microbial infections, including N. pyrausta (Flexner et al., 1986), for
reasons elaborated above. Transgenic Bt (insect resistant) corn and the insecticide permethrin were both
shown to decrease the abundance of M. cingulum, likely as a result of decreased host availability (Bruck
et al., 2006). Pesticide susceptibility has not been evaluated.

Commercial availability

Macrocentrus cingulum is not commercially available (Hunter, 1997).
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