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Abstract
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From 1992 to 1996 the voltinism of the European corn borer, Ostrinia nubilalis Hon., was investigated in Poland. During the
study, over 6000 larvae were collected in maize stalks in autumn. In 1994, pupal cases were observed in stalks. This indicated the
development of second generation adults of the pest. Pupal cases were not found in other years of the study. The difference
between 1994 and the other years was found when the degree-days accumulation at base 10°C was calculated for the periods
between July 1 and July 19 (daylight 15 hrs 58 min), or July 29 (daylight 15 hrs 32 min). These values were highest in 1994 and
reached 246.5°C, or 414.0°C respectively. The results indicate that degree-days accumulation during the whole year is not
responsible for the development of the second generation. It appears that high temperatures in July (not only at the beginning, but
also at the end) influenced the development of the second generation of O. nubilalis in Poland. Average July daily temperatures
in 1994 were extremely high (24.5°C). Such temperatures can allow a small partial development of the second generation of

O. nubilalis at a relatively cold location like Wroclaw in Poland with a standard annual mean temperature of 8.3°C.
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The European corn borer, Ostrinia nubilalis Hbn., is
univoltine in Poland (KANIA 1961). Until 1939 (with its
borders at that time) O. nubilalis occured only in the
Stanislawow and Tarnopol regions (RUSZKOWSKI 1933).
During 1956-1959 the pest appeared at very high num-
bers in maize fields in the vicinity of Wroclaw (KANIA
1961).

The population near Wroclaw decreased in 1960 and
during the sixties (KANIA 1971). In 1969 and 1970 the
occurrence of O. nubilalis in Poland was low (STUDZIN-
SKI, JUSZCZAK 1972).

Our investigation in the region of Wroclaw showed that
damage caused by O. nubilalis increased during 1992~
1996. In 1994 we also found remnants of pupae of the
pest in maize plants. The annual mean temperature in the
region of Wroclaw is 8.3°C (KANIA 1962). In this paper
we describe the climatic conditions which allowed the
development of the second pest generation at such a cold
location.

MATERIALS AND METHODS

In the autumns 1992-1996 maize stalks were analysed
for European corn borer diapausing larvae and remnants

of pupae. Field populations of the pest were examined at
the location Kobierzice in the region of Wroclaw.

Degree-days accumulation (base 10°C) was calculated
for the periods between the beginning of the year and July
19, between the beginning of the year and July 31, and
during the whole year. Daily mean air temperatures 2 m
above ground were used for computation.

The degree-days accumulation from the beginning of
the year (the number of degrees above the threshold tem-
perature 10°C occurring during each 24 h period) were
compared for the period when the incidence of diapause
probably occurred.

Temperature data were obtained from the Meteorology
Station at Wroclaw-Pawlowice.

RESULTS

During 1992-1996, altogether 6123 larvae were col-
lected in maize stalks (895 larvae in 1992, 413 in 1993,
1265 in 1994, 640 in 1995, and 2610 larvae in 1996). In
1994 four remnants of pupae were found. This indicated
the development of second generation adults.

Degree-days accumulation between the beginning of the
year and July 19 (the date when daylight decreases to 15 hrs
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Table 1. Number of degree-days between July 1 and July 19 (DD, July 1-19), July 29 (DD,  July 1-29) or July 31 (DD, July 1-31).
Mean daily temperatures in July (T, July). Number of degree-days between the beginning of the year and July 19 (DD, -July
19), July 29 (DD, -July 29), July 31 (DD, -July 31) or the end of the year (DD, -year) — Wroclaw-Pawlowice 1992-1996

1992 1993 1994 1995 1996

DD, July 01-19 180.3 105.8 246.5 2114 131.6
DD, July 01-29 273.4 162.3 414.0 321.9 210.9
DD, July 01-31 291.0 184.5 448.6 347.7 229.3
T, . July 200 16.0 245 21.22 17.4
DD, -July 19 581.6 561.6 607.4 541.1 544.6
DD, ;-July 29 688.7 617.7 774.6 651.6 624.9
DD, -July 31 706.1 640.4 809.5 677.4 643.3
DD, - year 1094.1 942.9 1088.7 1128.2 967.8

58 min) ranged from 541.1°C in 1995 to 607.4°C in 1994.
This number reached its highest value in 1994, but the
differences between the years were not high (Table 1).

The number of degree-days between the beginning of
the year and July 31 (daylight 15 hrs 26 min) was highest
in 1994 and reached 809.5°C. In 1993, 1995 and 1996
the number of degree days up to July 31 did not exceed
700°C (Table 1).

The number of degree-days for the whole year was the
highest in 1995 with 1128.2°C. Also in 1992 this value
was higher than in 1994 (Table 1).

The numbers of degree-days between July 1 and July 19
(daylight 15 hrs 58 min), or July 29 (daylight 15 hrs
32 min) were highest in 1994 and reached 246.5°C, or
414.0°C respectively,

The mean daily temperatures of July in 1994 and in
1995 were extremely high. The differences between the
years is shown in Table 1; the mean was 24.5°C in 1994,
and 21.2°C in 1995.

DISCUSSION

In 1994, for the first time in Slovakia, pupal cases of
O. nubilalis were observed in stalks, indicating the de-
velopment of second generation adults of the pest. De-
gree-days accumulation during the whole year was
1545.3°C (CAGAN 1998). In the same year the degree-
days accumulation at Wroclaw (Poland) was only
1088.7°C, but pupal cases were found in spite of such
low number of degree-days. This indicated that degree-
days accumulation during the whole year is not responsi-
ble for the development of the second pest generation.

In environs of southwest Poland the beginning of the
O. nubilalis flight occurred usually in the last pentad of
June and the first pentad of July (KANIA & MYSLICKY
1984). A few days after emergence of the moths, egg lay-
ing can be expected (CAGAN & BARABAS 1996). The
incubation period of eggs lasts 6.3-6.5 (STIRRETT 1938)
or 5-7 days (DULIZIBARIC 1966) so that the first O, nu-
bilalis larvae in Poland usually emerge at the beginning
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of July. In 1994, the degree-days accumulation from July
1 to July 19 was 246.5°C. The critical instar when larvae
of the O. nubilalis start to be less sensitive to diapause
induction was 3.3 (ELLSWORTH et al. 1989) or 3.1
(HOARD 1994). For development to the 3™ instar the lar-
vae of O. nubilalis need about 180 degree-days in field-
rearing conditions (KELKER et al. 1990). Thus, the
temperatures were probably high enough for development
of larvae able to escape the diapause incidence. The re-
sults from Slovakia (CAGAN 1998) showed that extreme-
ly high temperatures can influence the diapause of
0. nubilalis developing on maize plants in Slovakia, but
the population is almost completely univoltine. It appears
that high temperatures in July (not only at the beginning
but also at the end) influenced the development of the
second generation of O. nubilalis both in Poland and Slo-
vakia. The mean daily temperature during July 1994 was
24.5°C at Wroclaw and 23.1°C at Nitra. The longer pho-
toperiod at Wroclaw, situated further north than Nitra, even
enhanced the bivoltine development of some pest indi-
viduals. Higher temperatures are known to influence the
photoperiod threshold for diapause expression of O. nu-
bilalis. According to LAVIALLE (1988), the critical day-
Iength for induction of diapause was 15 hrs 10 min at a
temperature of 25°C, and 14 hrs 45 min at 30°C.
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V rokoch 19921996 sa sledoval voltinizmus vijadky kukuridnej, Ostrinia nubilalis Hbn., v Pol'sku. V steblach kukurice bolo
spolu nazbieranych viac ako 6000 lariev Skodcu. V roku 1994 sa pozorovali v steblich kukurice obaly z kukiel, o znamena
vyvin druhej generdcie 8kodcu. Zvysky kukiel sa nena3li v ostatnjch rokoch pozorovania. Rozdiel medzi rokom 1994 a ingmi
rokmi sa pozoroval v sume efektivnych teplét nad 10 °C vypogitanych od zadiatku jila do 19. jila (di2ka diia 15 h 58 min) alebo
do 29. jila (df#ka diia 15 h 32 min). T4to hodnota bola najvys3ia v roku 1994 ked dosiahla 246.5 °C, resp. 414.0 °C. Vysledky
naznatuju, Ze suma efektivnych teplét pocas roka nema vplyv na vyvin druhej genercie $kodeu. Uké4zalo sa, Ze vyvin druhej
generdcie Skodeu v Pol'sku ovplyvnili vysoké teploty v jiili. Priemerné denné teploty v juli 1994 boli extrémne vysoké (24.5 °C).
Takéto teploty mdZu podporit’ vyvoj Ciastodnej druhej generacie vijacky kukuri¢nej aj na relativne chladnej lokalite ako je
Wroclaw v Polsku s obvyklou priemernou ro&nou teplotou 8 °C.
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