
ABSTRACT - Corn borers are an important maize (Zea
mays L.) pest in northwestern Spain. In order to use meth-
ods of control or to breed plant material against corn bor-
ers it is necessary to know the life cycle and behavior of
this pest. The objectives of this work were to complete the
study of the incidence of corn borers in northwestern
Spain, to study the behavior of the two species of corn
borers inside the plant, and to relate the abundance of
borers with climatic factors. To monitor the incidence of
the corn borers, data were taken in four localities of the
northwest of Spain, during seven years (1997-2003).
Sesamia nonagrioides is the most important pest in the
coast. Ostrinia nubilalis is as important as S. nonagrioides
in the inlands. There were two generations of both borers
but a third generation can occur. Damage could hardly be
predicted from studying the abundance of adults. S. nona-
grioides and O. nubilalis had the same distribution inside
the plant and it seems that both species can coexist.

KEY WORDS: Sesamia nonagrioides; Ostrinia nubilalis;
Pest; Dynamic population.

INTRODUCTION

Maize in the northwest of Spain has been culti-
vated since the beginning of the seventeenth centu-
ry, becoming popular in this area after 1640 (HER-
RERA, 1818; REVILLA et al., 2003). The introduction of
maize from America was followed by the attack of
different insect species. As in many other parts in
the world, the main maize pest is caused by corn
borers. Two families of lepidopterous are the main
responsible of this pest: Crambidae and Noctuidae.
In the family Crambidae, Ostrinia nubilalis is the
most relevant insect being the main corn borer in
Central Europe and North America (DICKE and

GUTHRIE, 1988). Chilo partellus (Swinhoe) is an im-
portant pest of maize in the east of Africa and Asia
(AJALA et al., 1995). In the family Noctuidae, the
genus Sesamia is important in the Mediterranean
area, and is also spread in Africa and Asia (ANGLADE,
1972; MELAMED-MADJAR and TAM, 1980; HILAL, 1981;
ONUKOGU, 1984).

In Spain, larvae of corn borers were first cited in
1902 in the North (CASTAÑERA, 1986). ALFARO (1955,
1972) found three species of borers in Spain:
Sesamia cretica in the south of Spain, and S. nona-
grioides and O. nubilalis sprayed all over the Iber-
ian Peninsula. In northwestern Spain, DELGADO DE

TORRES (1929) and URQUIJO (1939) pointed out that
the attack of S. nonagrioides was more important
than the attack of O. nubilalis, being the last more
significant to the north and from the coast to the in-
lands. In Spain, there are around 585,000 ha of cul-
tivated maize (MAPA, 2001) and, in the last years,
there has been an increase in the cultivation of
sweet corn, being over 5000 ha in 1993. In North-
western Spain, maize is mainly cultivated in small
plots as a source of animal feed, without any kind
of pest control (MALVAR et al., 1993), and it is fore-
seeable that sweet corn cultivation increases during
next years; therefore means of control will be more
necessary. In any case, either for human or animal
consumption or for processing, it is necessary a
deep knowledge of the dynamics of corn borer pest
to design effective means of control, such as alter-
ation of the sowing dates, timing to insecticide ap-
plication, etc. The use of pesticides, parasitoids,
pheromone traps or even the use of maize strips to
trap corn borer oviposition (DERRIDJ et al., 1988;
LAUDONIA et al., 1991; HOFFMANN et al., 2002; MONETTI

et al., 2003), have been investigated as methods of
control but success is low or it is difficult to apply
them. The incidence of corn borers in northwestern
Spain was monitored from 1990 to 1996 (CORDERO et
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al., 1998) concluding that S. nonagrioides is the
main pest of maize in NW Spain, but its density is
highly variable among and within locations and it is
positively correlated with the abundance of O. nu-
bilalis. Both species had two generations per year
and the flight of adults of both species could be
predicted by using degree-days accumulated from
the first day of January, being 10ºC the minimum
threshold temperature.

Due to the high variability among years shown
by corn borer populations, it is necessary to contin-
ue monitoring these pests. Besides, it would be in-
teresting to know the distribution of damage caused
by corn borer in the plant. In the present work, we
continued samplings in different plots of northwest-
ern Spain, from 1997 to 2003 and climatic data were
recorded in order to relate the appearance of the
adults, abundance of the larvae, etc., of the two
species of borers with temperature or precipitation.
The objectives of this work were: i) to complete the
study of the incidence of corn borers in northwest-
ern Spain, ii) to study the behavior of the two
species of corn borers inside the plant, and iii) to
relate the abundance of borers with climatic factors.

MATERIALS AND METHODS

Data were taken in four localities of the northwest of Spain,
which represent different environments of this area. These locali-
ties were Pontevedra (42° 24’ N, 8° 38’ W, 50 m.a.s.l.) and Bar-
rantes (42° 30’ N, 8° 46’ W, 50 m.a.s.l.), both placed close to the
coast, and Pontecaldelas (42° 23’ N, 8° 32’ W, 300 m.a.s.l.) and
Valongo (42° 26’ N, 8° 27’ W, 500 m.a.s.l.), situated in the inlands.
These are the same locations used by CORDERO et al. (1998).

The number of generations and period of flight was studied
by placing conic pheromone traps in the four localities cited
above, using one trap per locality for S. nonagrioides and one
for O. nubilalis, except for Pontevedra, where three traps per
species were situated. In order to compare the results from Pon-
tevedra with the other localities, the mean of the captures in the
three traps per species was used. Pheromones were provided by
the Escola Técnica Superior d’Enginyeria Agraria de Lleida (NE
Spain).

To monitor the incidence of corn borers, the number of lar-
vae in maize plants was counted three times per month from
May to December in the four localities mentioned above. INRA-
260 was the commercial maize hybrid used in the experiments.
Using the same genotype, we can assure that any difference in
the corn borer attack is due to an environmental influence, or
differences among corn borer populations. More than 1000
plants of this hybrid were sowed in each plot. The density of the
plants in each plot was 60,000 plants ha-1. In each sampling, 50
plants per locality were collected and dissected in the field. This
number of plants was considered enough to estimate the abun-
dance of S. nonagrioides larvae by CORDERO et al. (1998). We
recorded the number of larvae and pupae in each plant, and the

percentage of damaged plants. Also, to study the distribution of
damage and of larvae in the plants, data were separately taken in
different parts of the plant: stem below the main ear (SBE), stem
above the main ear (SAE), main ear (EAR), leaves (LEA) and tas-
sel (TAS). Studies were conducted during seven years, from 1997
to 2003.

To evaluate the differences between localities, an analysis of
variance of the damage produced by corn borers and the num-
ber of the two species was made, using years as replications.
Only the samplings made in October were used in this analysis,
because in these samplings, damage and number of borers
reached the highest values and differences between localities
would be more evident. To study the distribution of the larvae
inside the plant, competition of both species, and the influence
of the locality, we made an analysis of variance using “species”
as a factor in the model.

Abundance of adults and larvae of both borers were related
to some environmental covariables, like precipitation, degree
days, mean of the maximum temperatures, mean of the mini-
mum temperatures, mean of the mean temperatures, number of
days with max temperature over 30, 20, and 10°C, number of
days with mean temperature over 10 and 20°C and below 10°C,
and number of days with minimum temperature below 10 and
0°C. Temperature and precipitation data of each locality, except
Pontecaldelas, were obtained from a meteorological station locat-
ed close to the experimental field. No station was located close
to Pontecaldelas, therefore this place was not included in the re-
gression analysis. Multiple stepwise regression was used to asses
the variability in percentage of damaged plants, number of larvae
of S. nonagrioides, number of larvae of O. nubilalis, number of
adults of S. nonagrioides, and number of adults of O. nubilalis
explained by the climatic factors. Statistical analyses were made
using SAS (2000).

RESULTS AND DISCUSSION

Population dynamics
Adults - The number of adults of S. nonagrioides

and O. nubilalis captured by means of pheromone
traps varied across years and localities (Table 1), es-
pecially for S. nonagrioides. Captures in the two
coast localities, Barrantes and Pontevedra, were sig-
nificantly larger than in the two inland localities,
Pontecaldelas and Valongo. Barrantes was the local-
ity with more abundance of adults (204 and 693 for
S. nonagrioides and O. nubilalis, respectively) fol-
lowed by Pontevedra, Pontecaldelas and Valongo
(Table 1).

In general, the number of S. nonagrioides adults
captured in the pheromone traps was lower than the
number of O. nubilalis adults, even in Barrantes,
where the number of S. nonagrioides larvae found
in the plants was the largest (Table 2), but this dif-
ferences were never significant. This could be due
to two factors, i) adults of S. nonagrioides are weak
fliers and ii) pheromones of S. nonagrioides are less
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specific than those of O. nubilalis. In fact, in the
traps of S. nonagrioides other species are massively
captured, especially Mythimna unipuncta.

For both borers, peaks of flight were similar.
Peaks for the first generation were only observed in
the coast localities (Figs. 1 and 2), probably due to
the small number of captures in the inland localities
(Pontecaldelas and Valongo). For Sesamia nonagri-
oides, the peak of flight for the first generation oc-
curred around the middle - end of May, except for
the years 1997 and 1998, in which the peaks oc-
curred at the end of April. For Ostrina nubilalis, the
first peak of flight was usually in may, except in
1999 that was in June. The peak of flight for the
second generation of O. nubilalis was observed
during August and the beginning of September in
all locations. For S. nonagrioides, the second peak
of flight was only clearly observed in 2001 and
2003. In 2003, we could capture some individuals of
S. nonagrioides corresponding to the third genera-
tion probably due to the exceptionally warm weath-
er during that summer that accelerated larvae devel-
opment. However, two generations per year are
common in the Mediterranean area for S. nonagri-
oides, but this species can show up to four genera-
tions in warmer places (HILAL, 1992). O. nubilalis
showed the same number of generations than S.
nonagrioides but it can reach until six generations
per year in hot conditions (BRINDLEY et al., 1975).
CORDERO et al. (1998) found that the higher number
of adults of the first generation was captured after
199-395 degree-days, while the peak of captures in

POPULATIONS DYNAMICS OF CORN BORERS 197

TABLE 1 - Number of corn borer adults, captured in the
pheromone traps in four locations in Northwestern Spain along
seven years.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Locality
Year Barrantes Pontevedra Pontecaldelas Valongo

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Sesamia nonagrioides
1997 32 88 0 0

1998 24 19 0 0

1999 9 21 0 1

2000 0 10 0 0

2001 28 21 0 0

2002 8 6 105 5

2003 103 4 15 2

Total 204 169 120 8

Ostrinia nubilalis

1997 44 27 1 1

1998 92 40 58 2

1999 101 90 5 2

2000 23 67 3 4

2001 305 82 13 13

2002 67 26 34 5

2003 61 25 185 29

Total 693 357 299 56
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

FIGURE 1 - Adult of S. nonagrioides captured by pheromone traps in two coastal localities (Pontevedra and Barrantes) of Northwestern
Spain, during seven years.



the second generation varied between 1023-1220
degree-days. These data was similar to those found
by GIMENO and PERDIGUER (1993) in the NE of Spain.
Nevertheless, we could not find a relation between
degree days and the appearance of adults. In each
location, degree days are similar in different years,
but there were differences between locations, so

maybe the flight of adults can be related with day-
light, precipitation. or other temperature and cli-
mate parameters. A high percentage of the variabili-
ty for the number of adults of both borers was ex-
plained by climatic factors. For S. nonagrioides, two
factors were significant at 5% level, i.e. the number
of days with minimum temperature below 0°C,
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FIGURE 3 - Perentage of plants damaged by corn borers in four localities of Northwestern Spain, during a seven years period (1997-2003).

FIGURE 2 - Adult of O. nubilalis captured by pheromone traps in two coastal localities (Pontevedra and Barrantes) of Northwestern Spain,
during seven years.



which explained 69% of the variability, and degree
days, which explained 13%. For O. nubilalis, num-
ber of days with maximum temperature over 30 de-
grees was the only significant factor and explained
50% of the variability. It seems that the abundance
of adults of S. nonagrioides is negatively related to
the minimum temperature, so there are less adults

of this species in coldest environments. Contrarily,
adults of O. nubilalis are not affected by minimum
temperatures and the abundance of this species is
positively related with the number of hot days.
GALICHET (1982) showed that low temperatures af-
fect the survival of S. nonagrioides, being tempera-
tures below -6°C lethal for S. nonagrioides larvae
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TABLE 2 - Percentage of maize damaged plants in October, number of larvae of corn borers per plant in the samplings made in October,
and accumulated number of larvae of corn borers collected during all samplings.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Number of Number of Number of Number of
Damaged Sesamia Ostrinia accumulated accumulated

Locality Year plants nonagrioides nubilalis Sesamia Ostrinia
% larvae per larvae per nonagrioides nubilalis

plant plant larvae larvae
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Barrantes 1997 42 0.51 0.02 107 10

1998 100 2.69 0.42 612 163

1999 100 3.76 0.13 880 56

2000 70 2.23 0.05 365 9

2001 100 1.67 0.09 376 27

2002 68 0.87 0.03 211 6

2003 100 3.86 0.67 599 178
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Mean 83 2.23 0.20 450 64
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Pontevedra 1997 96 1.96 0.20 365 84

1998 94 0.89 0.34 335 242

1999 92 1.02 0.46 293 213

2000 86 0.78 0.16 162 71

2001 94 0.59 0.35 150 278

2002 96 0.33 0.31 140 173

2003 96 0.09 0.38 49 255
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Mean 93 0.81 0.32 213 168
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Pontecaldelas 1997 18 0.17 0.09 18 12

1998 76 0.52 0.64 118 237

1999 76 0.51 0.75 85 148

2000 30 0.56 0.33 233 52

2001 100 1.05 0.27 175 70

2002 36 0.27 0.03 81 7

2003 100 0.19 0.99 35 282
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Mean 61 0.47 0.44 106 115
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Valongo 1997 18 0.33 0.00 52 0

1998 18 0.30 0.00 36 0

1999 44 0.73 0.07 110 14

2000 18 0.12 0.00 20 10

2001 2 0.00 0.01 0 1

2002 14 0.17 0.00 30 9

2003 30 0.01 0.06 2 10

Mean 24 0.24 0.02 36 6
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––



while larvae of O. nubilalis can resist temperature
around -20°C (ALFARO, 1972).

Spearman correlations among number of adults
of each species and number of larvae of the same
species were significant (0.52, P = 0.0046; 0.51, P =
0.0060, for S. nonagrioides and O. nubilalis, respec-
tively). The correlation among number of adults of
S. nonagrioides and number of damaged plants was

0.43 (P = 0.02) and among number of adults of O.
nubilalis and number of damaged plants was 0.70
(P <0.0001). Correlations were then significant but
not very high, so it seems difficult to predict the
abundance of the larvae and the intensity of the
damage from the study of the adults.

Larvae - Damage produced by the first genera-
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FIGURE 4 - Mean number of S. nonagroides larvae found in the different samplings in four localities of Northwestern Spain, during a sev-
en years period (1997-2003).

FIGURE 5 - Mean number of O. nubilalis larvae found in the different samplings in four localities of Northwestern Spain, during a seven
years period (1997-2003).



tion (May - July) of the larvae is low, except in Pon-
tevedra (Fig. 3). At the end of July, Valongo showed
7% of the plants damaged, Pontecaldelas 12%, Pon-
tevedra 56% and Barrantes 21%. But, in most cases
these plants had a slight damage, only few holes in
the leaves. The number of larvae collected in the
field between June and July was low, showing that
the first generation of both borers was small, com-
pared to the second generation (Figs. 4 and 5). The
main importance of the first generation is the high

reproductive rate of the individuals, because one
borer female can lay around 300 eggs. The number
of plants damaged by the first generation of borers
in Pontevedra is higher than in other localities. This
damage is mainly due to the attack of first genera-
tion O. nubilalis larvae, which is more numerous
than in any other locality.

Larvae of the second generation attack maize
plants since September. The second generation of
larvae is more numerous than the first generation,
because the high reproductive rate of the moths of
the first generation. During October, number of
damaged plants and number of larvae collected in
the field reached the larger values, so samplings
made during this month were selected to analyze
the differences between localities. At the end of Oc-
tober, the number of the plants attacked by the bor-
ers reached the top (Fig. 3), as well as the number
of larvae collected (Figs. 4 and 5). There were sig-
nificant differences among localities for number of
damaged plants (F = 21.86, P <0.0001), number of
larvae of S. nonagrioides (F = 10.90, P = 0.0003)
and number of larvae of O. nubilalis (F = 7.13, P =
0.0024). Sampling and sampling × locality interac-
tion were no significant for any trait. Means for
these traits are presented in the Table 2. The high-
est damage was found in Pontevedra, where more
than 90% of the plants were damaged in all years
except one (2000, when 86% of the plants were
damaged). In Barrantes, except 1997 more than 65%
of the plants showed damage and, in four of the
seven years, 100% of the plants were attacked by
the borers. These two localities are placed close to
the sea, and have a warmer climate than the other
two localities. Pontecaldelas is the locality where
the annual variation is more important. Sixty per-
cent of damaged plants were the mean number
from 1997 to 2003, but in some years damage af-
fected to less than 40% of the plants, while in other
years 100% of the plants were damaged. Annual
variation was the highest in Pontecaldelas, but the
estimate of the variation in this locality was not sig-
nificant, as it happens in the other places. Finally, in
Valongo, the highest and coldest locality, the dam-
age by corn borers was the lowest and only in two
years the percentage of the plants damaged was
higher than 20% (44% in 1999, and 30% in 2003).

Damage produced in Barrantes was mainly due
to the attack of S. nonagrioides. The number of lar-
vae of this species in Barrantes was more than three
times the number of O. nubilalis (Table 2, Figs. 4
and 5). In Pontevedra, the number of larvae of S.
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TABLE 3 - Comparison of means of the number of larvae of S.
nonagrioides and O. nubilalis found in different parts of the
maize plant. Data was taken in four locations in the Northwest of
Spain during seven years.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Species Species
Parts of the plant Localities Sesamia Ostrinia

nonagrioides nubilalis
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

General

Stem Below Ear 30.67a 7.07a **

Stem Above Ear 6.76b 3.09ab

Ear 8.32b 1.90ab **

Leaves 0.04c 0.03b

Tassel 0.03c 0.07b

Barrantes

Stem Below Ear 74.41a 5.82a **

Stem Above Ear 17.75b 3.17a **

Ear 21.61b 0.71a **

Leaves 0.01c 0.01a

Tassel 0.01c 0.09a

Pontevedra

Stem Below Ear 28.78a 9.37a **

Stem Above Ear 4.99b 5.56a

Ear 3.10b 1.22a

Leaves 0.09b 0.11a

Tassel 0.01b 0.12a

Pontecaldelas

Stem Below Ear 12.21a 12.56a

Stem Above Ear 2.11bc 3.54b

Ear 6.54ab 5.42b

Leaves 0.07c 0.01b

Tassel 0.00c 0.12b

Valongo

Stem Below Ear 7.29a 0.51a **

Stem Above Ear 2.18b 0.07a

Ear 2.01b 0.23a

Leaves 0.00b 0.00a

Tassel 0.12b 0.00a
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

*,** Significant differences between species at 0.05 and 0.01, re-
spectively.
Means with the same letter in each group did not significantly
differ.



nonagrioides found in the plants was smaller than
that of the O. nubilalis for the first generation, but
higher for the second generation. In Pontecaldelas,
the attack on the maize plants depends on the year
evaluated, being O. nubilalis the most numerous in
three of the seven years evaluated. Finally, in Valon-
go the number of larvae of O. nubilalis was irrele-
vant (Figs. 3 and 4, Table 2).

Plant distribution
In order to study the behaviour of S. nonagri-

oides and O. nubilalis, the number of larvae of both
borers in different parts of the plant was recorded.
The parts were: stem below main ear (SBE), stem
above main ear (SAE), ear (EAR), leaves (LEA) and
tassel (TAS). There were significant differences
among localities (F = 9.52, P = 0.0005), parts of the
plant (F = 23.55, P <0.0001), and species (F = 25.35,
P <0.0001), but the interactions among these three
factors were also significant. For all environments,
67% of the larvae of S. nonagrioides were found in
the stem below the main ear (Table 3), and this
number was significantly different from the number
of larvae in any other parts of the plant. The 15% of
the larvae of this species was found in the stem
above the ear, similar to the number of larvae found
in the ear (18%). Finally, few larvae were found in
the leaves and the tassel (0.0008% and 0.0006%, re-
spectively) (Table 3). In every environment the num-
ber of larvae found in SBE is significantly different
from the rest of the parts, except in Pontecaldelas
where this number did not differ from EAR. EAR did
not differ from SAE for any locality. Few larvae were
found in the tassel and on the leaves (Table 3). For
O. nubilalis larvae, the distribution of the larvae was
similar. 58% of the larvae were collected in the stem
below the ear, 25% in the stem above the ear, 16%
of the larvae in the ear, 0.002% in the leaves and
0.005% of the larvae were found in the tassel. Never-
theless, differences among the different parts of the
plant were no significant for any locality, but Ponte-
caldelas. This was the place with the larger number
of O. nubilalis larvae. In this case SBE significantly
differed from the other parts of the plant.

Number of S. nonagrioides larvae was signifi-
cantly higher than O. nubilalis larvae in Barrantes,
Pontevedra and Valongo, but not in Pontecaldelas.
This difference was mainly located in the SBE,
where the differences were significant for these
three environments. Besides, in Barrantes, the local-
ity with the highest number of S. nonagrioides lar-
vae, there were more larvae of this species than O.

nubilalis in SAE and EAR. So, larvae of both borers
prefer to feed on the stem than in the other parts of
the maize plant, being most of them, below the
main ear. CORDERO et al. (1998) suggested that the
lack of competition between both species could be
due to the fact that most O. nubilalis were found in
the ears, while most S. nonagrioides larvae were in
the stem. Nevertheless, we found that both species
were located mainly in the stem below the ear.
Probably, if the number of larvae per plant is not
high, S. nonagrioides and O. nubilalis may coexist
in the same plant.

Relationship with abiotic factors
As it was pointed out by CORDERO et al. (1998),

biotic factors are unable to explain the variability of
the pest. Then, the spatial and annual variability of
these borers could be explained by climatic factors.
There is a clear relationship between the altitude of
the locality and abundance of both borers, being
Valongo (500 m.a.s.l.) the locality where the borers
were less abundant. Valongo is also the coldest
place; therefore we searched for a relationship be-
tween the abundance of borers and temperature pa-
rameters. Number of days with a mean temperature
over 10°C was the only significant factor that ex-
plained 23% of the variability for the number of
damaged plants. The abundance of larvae of S.
nonagrioides in the plants was partially explained
by the mean of mean temperatures (R = 39%) and
the number of larvae of O. nubilalis was related to
the number of days with mean temperature over
10°C (R = 54%), precipitation (R = 13%), and degree
days (R = 8%).

As conclusion, we verified that corn borers are
an important maize pest in the northwest of Spain,
especially in places with a mild climate, close to the
coast. Damage produced by S. nonagrioides is high-
er than damage produced by O. nubilalis, but the
last is also important. Both borers can coexist,
showing some preference for the lowest part of the
stem, and both showed a similar behaviour. The
two species showed two generations per year, but
in hot summers they can have a third generation.
Temperature conditions the abundance of larvae,
but the relationship is not clear.
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