
Perezia py raustae: 

Its Influence on Overwintering 

Survival and Spring Pupation 

In Corn Borer Populations 
R. D. Frye and L. C. Olson 

. L~rvae of t~. European Corn Borer, Ostrinia "ubila lis (Hbn), from popula· 
tlons Infected w ith varying levels of the protozoan, Perezia pyraustae Paillot, 
were exposed to winter conditions at Fargo, North Dakota, in 1968~9 and 1969.70. 
There was a rise in infection rates from fall to winter. Uninfected larvae began 
spring pupation earlier than infected larvae. Uninfected borers reached 70 per cent 
pupation about the time pupation began in infected populations. 

Introduction 

The protozoan, Perezia pyraustae Paillot, is 
a stress factor in European corn borer, OslriDia 
nub"lalis (Hbn.). populations. Zimmack et. ale 
(1954) found the infection in larvae from 90 coun
t ies in seven North Central states in 1952. Frye 
(1973) reported that it was found in fall collected 
corn borer larvae from 18 of 21 locations in North 
Dakot a during the period 1964 - 1969. This micro
sporidian was not observed in borers from Carson 
Dickinson and New England, locations south and 
west of the Missouri River. Zimmack and Brind· 
ley (1957) reported decreased survival of infected 
larvae in the laboratory. Kramer (1958) found that 
survival of uninfected larvae was greater than 
that of infected larvae in the laboratory and in the 
field. Van Denburg and Burbutis (1962) concluded 
that P. pyraustae is an important factor in the reg
ulation of the density of corn borer populations. 
The purpose of this investigation was to determine 
the effect of the protozoan parasite on overwinter
ing survival and spring pupation in European corn 
borer populations in North Dakota. 

Procedures 
Thirty m ature corn borer larvae from each 

of six locations (Table 1) were placed outdoors in 
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cornstalks in November at Fargo in 1968 and 1969, 
and were left until early June the following spring 
(1969 and 1970). The rate of infection by Perezia 
varied among borer populations from the six lo
cations (Table 1). The rate of infection was deter
mined by the method described by Raun et. ale 
(1960). Stalks were placed in envelopes constructed 
of 20-mesh aluminum window screen for protec
tion against bird and rodent predation on the lar
vae. Larvae were inspected for morbidity and 
mortality at 30-day intervals throughout most 
of the overwintering season. After each examina
tion, dead larvae were assayed for Perezia infec
tion; living larvae were returned to the outdoors. 
Fluctuations in the rate of protozoan infection 
were recorded from 10 larvae from each location 

Table 1. 	 Fall Perezia Infection Levels in European 
Corn Borer Larvae Overwintered at Fargo. 

Avg. 'No. Perezia Spores/mg. Larval Wt. 
Source of Larvae 1968 1969 

Dickinson 0 0 
Jamestown 1 92 
Forman 5 98 
Hankinson 16 109 
Lisbon 18 3200 
Fargo 277 2808 
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Dickinson Jamestown Forman Lisbon Hankinson Fargo 

Foil, 1968 0 0 .9 1.4 4.1 5.6 50 .2 
Foil, 1969 0 43 .5 1.2 34 .8 1.5 105.0 

location and average (X 10') number of spores per larva 

Figure 1. Day of first pupation (bottom of vertical lines) and day of 70 per cent pupation (top of vertical lines) by corn borer larvae witt-. 
differential rates of PEREllA infection overwintered at Fargo, North Dakota, 1968·1969 and 1969·1970. Solid lines indicate 1969 
results and broken lines 1970 results. 

that were assayed after about half the overwinter
ing season had passed. 

Beginning in May (1969 and 1970), the borers 
were examined at weekly intervals, and the ap-

Table 2. Midwinter Perezia Infection levels in Euro
pean Corn Borer larvae Overwintered at 
Fargo. 

Avg. No. Perezia Spores/mg. Larval Wt. 

Source of Larvae 1968·1969 1969·1970 

Dickinson 0 0 
Jamestown 31 375 
Forman 338 410 
Hankinson 595 905 
Lisbon 205 2530 
Fargo 1584 4408 

September-October, 1974 

proximate dates of first and 70 per cent pupation 
of borers from each location were recorded. 

Resu'ts and Discussion 
Average infection levels of 10 larvae from 

six locations after they were exposed to similar 
fall and winter conditions at Fargo for 90 to 100 
days are presented in Table 2. 

There was a rise in infection levels in borers 
from all the infected populations from fall (Table 
1) to midwinter of 1968-1969 and 1969-1970 (Table 
2). This indicates increased spore production by 
Perezia as the host larvae enter the winter season. 
Frye (1970) found an increase in the Perezla infec
tion level in field collected corn borer larvae from 
early to late fall. 

Larval mortality of corn borer larvae over
wintered at Fargo in 1968-1969 and 1969-1970 is 
presented in Table 3. Although more than one
half of the dead larvae from overwintering popu
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lations were found to be infected with Perezia, 
ther e was no evidence that infection pr edisposed 
death. The u ninfected population (Dickinson) 
suffer ed higher mortality during diapause at 
Fargo in 1968-1 969 than did th ree of t he infected 
populations (Forman, Hankinson and Lisbon). It 
would be inter esting to know if the h igher mor
t ality among Dickinson borers overwintered at 
Fargo w as r elated to differen ces in climatic 
stresses between the Fargo and Dickinson areas. 
Winter conditions at Dickinson in the h igh er , drier 
southwestern corner of North Dakota are oft en 
milder than those at Fargo. 

Corn borer larvae from the same localities 
utilized in 1968-1969 were more heavily infected 
in 1969-1970. The 1969 fall infection levels at the 
time larvae w ere placed outdoors for overwinter
ing at Fargo are shown in T able 1. As in the 1968
1969 experiment, a comparison of t he winter spore 
counts from 1969-1970 with counts from the fall of 
1969 revealed a general rise in winter infect ion 
levels in all infected populations (Table 2) . Ther e 
wer e no dem onstrable differences in w inter m or
tality r ates among the differen tially infected pop
u lations. In a year (1969-1970) of generally higher 
infection levels than the one preceding it (1968
1969), the uninfected Dickinson popUlation suf
fered only eight deaths. The infected popUlations 
suffer ed 12 to 16 deaths. This is evidence that 
uninfected larvae survived hetter than infected 
borers, and that in the case of infected larvae, 
differences in the infection levels among the 
groups did not influence mortality significantly. 

Table 3. Mortality of European Corn Borer Larvae 
Overwintered at Fargo, N.D. 

No. Dead Out of 30 No. Dead Infected 
with Perezia 

Source of Larvae 1968-1969 1969-1970 1968-1969 1969-1970 

Dickinson 9 8 0 0 
Jamestown 12 15 8 14 
Forman 5 12 5 10 
Hankinson 5 13 4 12 
Lisbon 5 16 4 15 
Fargo 10 14 7 12 

Earlier pupation of the Dickinson borers in
dicates that Perezia h ad a direct effect on borer 
development in infected populations in the spring. 
Zimmack and Brindley (1957) found that infected 
corn borer larvae developed at a slower rate and 
had a lower survival rate than uninfected borers. 

Summary a nd Conclusions 

Larvae of the European corn borer Ostrinia 
nubilalis (Hbn.) from populations infected with 
varying levels of the pr otozoan, P erezia pyraustae 
Paillot, were collected and exposed to winter con
dit ions at Fargo, Nor th Dakota in 1968-1969 and 
1969-1970. There was no direct evidence that Per
ezia infection predisposed death. When P er ezia 
counts in infected populations were low (1968
1969), uninfected larvae (Dickinson) suffered 
higher mortality during diapause at Fargo than 
larvae from several infected populations. 

There were no dem onstr able differences in 
m ortality in th e d ifferentially infected popula
t ions. There w as a rise in infec tion rates from fall 
to winter. Uninfected larvae began spring pupa
tion about one week before larvae from infected 
populations. There w ere no real differences in 
initiat ion of pupation among borer s from infected 
populations. Uninfected borers reached 70 per cent 
pupation about th e t ime pupation began in infec
t ed populations. 
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