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This study was carried out in sugar beet fields (Centrum, Diiger and Karakdy)
in the center of Ilgin, the district of Konya between the years of 2017-2018.
With this study, it is aimed to determine infestation rate, the first adult emer-
gence time, adult population abundance, adult population peaks and adult
activity duration in nature, which are essential criteria required for the man-
agement of Beet armyworm [Spodoptera exigua (Lep.: Noctuidae)] in Ilgin.
The population development of S. exigua was monitored by sexual attractive
pheromone traps. As a result of the study, it was determined that the adults of
Spodoptera exigua were first caught in sexual attractive traps in the first half of
May. In order to determine the infestation rate caused by the pest, weekly
beans were sampled from the period of sugarbeet with 8-10 leaves. The adult
population peaked twice during the all years, including June and July. The date
when adults were caught in traps was in the first half of September every two
years. With these results, it was determined that S. exigua adults were active in
nature for at least four months (May-September). The average infestation rate
of the fields in 2017-2018 was 0.0- 0.1%, 0.1- 0.1% in Diiger and 0.2- 0.2% in
Karakdoy, respectively. Although the population of the pest does not increase
every year, it might create an outbreak in some years. It is recommended that
our producers continuously monitor the population of the pest.

Spodoptera exigua,
Sugarbeet

1. Introduction

Sugar beet (Beta vulgaris L.) is a two-year, summer
industrial crop from the family of Chenopodiaceae.
Sugar Beet is not only the raw material of industry, but
also a fodder crop with its leaf, head and pulp which is
very valuable food in livestock fattening. It is grown as
a raw material of sugar in our country (Ozer & Ertung
2005).

Sugar beets are produced in 55 countries around the
world, Turkey ranks 5th with 6.2% market share. Sugar
beet, which ranks second in terms of the added value it
provides in industrial crops, is a rotation crop and has
been cultivated every four years since 2001.Sugar beet
production in 2017 was 21 million 149 thousand tons
and 29% of this production was realized in Konya
(Tosun, 2018).

Beet armyworm is within the order of Lepidoptera
(Noctuidae). The species among pests especially from
the order of Lepidoptera, due to the damage they have

* Corresponding author email: emine21012@gmail.com

created in recent years has begun to attract attention.
As a result of the study, it is determined that Sanliurfa
is rich in the species of Noctuidae family and S. exigua,
which is one of the important pests, has caused eco-
nomic damages in the cotton areas of Sanlurfa (Unlii
& Kornosor 2003).

Spodoptera exigua polyphag is a pest and its host
range includes cotton, corn, sunflower, tobacco, vege-
tables; and chenopodium album, black nightshade,
celosia argentea among weeds. It can also be pest in
forest and fruit trees (Anonymous, 2008). There are a
number of studies on S. exigua, which have been re-
ported by various investigators (Hassanein et al., 1972;
Aarvik, 1981; Stewart et al., 1996) that it causes signif-
icant damages to different host plants in various eco-
systems including potatoes. For example, Kiray (1964)
reported that this species caused damage not to be
underestimated in many cultigens in our country, espe-
cially in industrial crops. lyriboz (1971) and Sertkaya
et al. (2004) reported that it is one of the most im-
portant pests of cotton fields in our country but it has
also caused significant damage in potato areas in vari-
ous parts of our country. Yildirim et al. (1998) reported
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that they cause significant damage in sugar beet fields
in Erzurum and its surroundings.

Sugar beet is one of the leading products in Konya
and its surroundings due to the fact that ecological
conditions in Ilgin (Konya) district are suitable for
sugar beet production and there is a sugar factory in the
district. This issue has been studied because there has
been no study on the development of beet armyworm
populations in sugar beet areas in the Konya region.

2. Materials and Methods

2.1 Materials

The main material of the study is the sugar beets
grown in the Ilgin district and the beet armyworm liv-
ing on these plants. In the study, the sex pheromone
traps (1.5 mg E.E-8.10-dodecadien-1-ol) have been
used.

2.2 Method

2.2.1 Determination of trial fields

In the study, a total of nine sampling areas were
chosen. There were chosen three fields for each region
in the center of Ilgin, in Diiger and Karakdy.

2.2.2 Determination of adult population development
of Spodoptera exigua

This study was carried out in nine different fields
for two years in 2017 and 2018 in order to determine
Spodoptera exigua's adult population development in
three sugar beet fields (three fields in one region, total
nine fields) located in central, Diiger and Karakdy
districts of Ilgin district center of Konya province. In
order to determine the adult population development of
Spodoptera exigua, sexual attractive Delta type traps
were set in the second week of May (15 May) in the
first year of the study and in the last week of April (25
April) in the second year of the study. One trap was
placed in each field in a way to represent the field and a
1.5 m high board was placed in the field. Trap controls

were performed twice a week until the first adult was
captured, and once a week after the first adult was
captured, the number of captured moths was recorded.
Pheromone capsules were replaced with new ones
every six weeks. Adhesive trays under the trap were
changed when necessary by considering the adhesive
properties.

2.2.3 Determination of infestation rate of Spodoptera
exigua in sugar beet

The determination of the infestation rate of beet
armyworm in sugar beet was started from the moment
when larvae and / or damage were observed in the
plants in sugar beet fields.25 plants were checked in all
fields in the nine locations where the trials were carried
out in such a way that will represent the field each
week. When eggs, larva and / or larval damage were
observed on the controlled plants, these plants were
accepted as infested and the percentage of infestation
of the fields was calculated.

3. Results and Discussion

As a result of the study conducted in order to de-
termine the population development of the beet
armyworm and the rate of infestation, it has been de-
termined that the pest population is low in Ilgmn and
causes little damage.

3.1. Determination of Adult Population Development of
Spodoptera exigua

Traps were set on May 15th in 2017 and in April 25
in 2018 to determine the population development of
beet armyworm in Sugar Beets. It was determined that
the moths were caught on May 17 in the traps which
were set on May 15 in order to determine the popula-
tion development of sugar beet armyworms. In 2018, it
was determined that the adult was caught on 13 May.

The population development of Spodoptera exigua
in the centrum in 2017 and 2018 is given in Figure 1.

Merkez, 2017
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Figure 1

Population development of beet armyworm in

In 2017, the beet armyworm adults in the sugar beet
field in Cay, Koru and Agalar locations were first
caught in pheromone traps on 17 May. The number of
adults in the pheromone traps throughout the year was
peaked twice in the second week of June and in the last
week of July in each of the fields. Then, the population
continued decreasingly. Spodoptera exigua was caught
8 times per week in Koru. The last date when adults
were caught in the traps was determined as August 20.

In 2018, the beet armyworm adults in the sugar beet
field locations were first caught in pheromone traps on
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sugar beet in the center of Ilgin in 2017-2018

13 May in Agalar. The number of pest year was peaked
twice on June 24 and on July 29 in each of the three
fields. Then, the population continued decreasingly.
The maximum number of Spodoptera exigua caught
per week was 11 in Agalar location. The last date when
adults were caught in the traps was determined as Au-
gust 26 in Koru and Agalar (Figure 1).

Figure 2 shows the population development of
Spodoptera exigua in 2017 and 2018 in Diiger location.

Diiger, 2017
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Population development of Spodoptera exigua in 2017 and 2018 in sugar beet in the location of Diiger

In 2017, the beet armyworm adults in the sugar beet
field locations were first caught in pheromone traps on
May 17 in Diiger. The number of pest year was peaked
twice on Junel8 and in the second half of July in each
of the three fields. Then, the population continued
decreasingly. The maximum number of Spodoptera
exigua caught per week was 10 in Ada location. The

last date when adults were caught in the traps was
determined as August 27.

In 2018, the beet armyworm adults in the sugar beet
field locations were first caught in pheromone traps on
May 16 in Ada location. The number of adults in the
pheromone traps throughout the year was peaked twice
in the second half of June and in the last week of July
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in each of the fields. Then, the population continued
decreasingly. The maximum number of Spodoptera
exigua caught per week was 10 in Boz location. The
last date when adults were caught in the traps was
determined as September 2 in Ada and Boz (Figure 2).

Figure 3 shows the population development of
Spodoptera exigua in 2017 and 2018 in Karakoy loca-
tion.

Karakoy, 2017
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Population development of Spodoptera exigua in 2017 and 2018 in sugar beet in the location of Karakdy

In 2017, the beet armyworm adults in the sugar beet
field locations were first caught in pheromone traps on
May 17 in Karakdy. The number of pest year was
peaked twice on June 11 and on July 16 in each of the
three fields. Then, the population continued decreas-
ingly. The maximum number of Spodoptera exigua
caught per week was 10 in Yazir location. The last date
when adults were caught in the traps was determined as
August 27.

In 2018, the beet armyworm adults in the sugar beet
field locations were first caught in pheromone traps on
May 16 in Yazir location. The number of adults in the
pheromone traps throughout the year was peaked twice
in the second half of June and in the last week of July
in each of the fields. Then, the population continued
decreasingly. The maximum number of Spodoptera
exigua caught per week was 9 in Yazir location. The
last date when adults were caught in the traps was
determined as September 2 in Otece and Yazir loca-
tions (Figure 3).

In the Centrum, Diiger and Karakdy, where the
study was conducted, it was determined that the first
flight of the beet armyworm was seen in the first half
of May in 2018 and it parallel the year 2017. The pests
who peaked twice in each of the three sampling areas

in 2017-2018 started to decrease in the first half of
July. It then peaked second time, lower than the first. In
this study, it was determined that the beet armyworm
population in 2018 decreased in Diiger and Karakdy
compared to 2017 and increased in the Centrum. Due
to the increase in sunflower cultivation areas, the other
host of the pest in the centrum in 2018, it is thought to
be effective in increasing the population level in 2018.
In Diiger and Karakdy, population levels decreased
compared to the previous year. The reason for this is
that 2018 may be rainy compared to 2017.

In the study, it was determined that the first adults
were caught by sexual attractive traps in the first half of
May. Indeed, Atlihan et al. (2003) reported that the
first adult flight of beet armyworm in Ercis and Mu-
radiye was observed in June in a study conducted in
potato fields, and similarly, a study conducted in a
cotton field in Bismil District of Diyarbakir Province
reported that S. exigua moths began to appear in sexual
attractive traps on June 11 (Goven & Gilimis, 1998).
According to the technical instruction of agricultural
control, it was reported that the mature adults spending
the winter in the maize plant began to be seen towards
the end of April (Anonim 2008).
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In 2017-2018, when the study was carried out, the
time when the adult population was the most intense
was determined as the middle of June and the end of
July. It was reported that S.exigua, which caused sig-
nificant damages in potato fields in Van province in
1998-1999, caused epidemic in 1998 and reached the
highest population density in the season in late June
and early July (Atlihan et al 2003). In a study conduct-
ed on soybean in 1981-1982 in Cukurova, while Soy-
bean plants had 3-4 leaves, S. exigua's population in-
creased (Ozdemir& Uzunali 1981).

When it was decided to work in the fields in loca-
tions in 2017, the first year of the study, in interviews
with producers, the producers stated that they did not
encounter any significant damage of sugar beet
armyworm. As a matter of fact, it was determined in
our study, as well. In a study conducted in 1981-1982
in Cukurova, since there was no significant increase in

Tablel

pest population in soybean plants, it was seen as an
insignificant pest in soybean, however, if we consider
the fact that the increase in the population of S. exigua
in Cukurova coincides with the emergence of the soy-
bean and that there is increase in the population of
cotton from time to time in the past years, it is possible
that the there will be a significant pest in soybean plant
(Turhan et al. 1983).In another study, S. exigua has
been reported to be harmful, important lepidoptera
species in maize-grown fields (Ozdemir & Uzunali
1981).

3.2 Determination of pest infestation rate

The amount of infestation seen in the gardens main-
ly shows the material loss caused by the beet
armyworm for the producer. The infestation rate of S.
exigua in 2017-2018, when the study was conducted, is
given in Table 1.

Spodoptera exigua infestation rate in Ilgin between years of 2017 and 2018 (%).

Centrum (+SE) Diiger (£SE) Karakoy (£SE)
Years Cay Koru Agalar Cevlik Ada Boz Otece Yazir Kale
2017 0.0£0.0 0.0+£0.0 0.0+0.0 0.0+£0.0  0.4+0.016 0.0+0.0 0.4+0.016 0.4+0.016 0.0+0.0
2018 0.0£0.0 0.0+£0.0  0.4+0.016 | 0.0£0.0  0.0+0.0 0.4+0.016 | 0.4+0.016 0.4+0.016 0.0+0.0

In the Center, it was started from the period when
the sugar beet had 8-10 leaves and during the weekly
controls it was found that there was no infestation in
the Cay and Koru locations in 2017-2018. While any
infestation was not observed in Agalar in 2017, the
average infestation rate in 2018 was 0.4%.

In Diiger, no infestation was seen in the sugar beet
leaves in Cevlik location in 2017-2018. In Ada loca-
tion, infestation was observed in the first week of Au-
gust in 2017 and the average infestation was found to
be 0.4%. In 2018, no infestation was seen. In Boz loca-
tion, no infestation was seen in 2017 and infestation
rate was determined as 0.4% in 2018.

In the weekly controls in Karakdy, Otege and Yazir
locations, infestation rate was determined as 0.4% on
30.07.2017 and in the first week of August 2018. The
average infestation was seen in 2017 in both locations
and was found to be 0.4% in 2018. In Kale location, no
infestation was observed in both years of the study.

In 2017-2018 when the study was conducted, infes-
tation was seen in the Center on 12.08.2018, it was
seen in Diiger in both years in the first week of August,
it was seen in Karakoy at the end of July and in the first
week of August, and the average infestation was de-
termined as 0.4. In a study carried out in maize fields in
Cukurova, it was reported that the densest developmen-
tal stages of S. exigua larvae were the stages when they
were with 2-4, 4-6 leaves (Giillii 2000). S. exigua lar-
vae were found in the two-leaved stage of maize in
Canakkale and there was density in early seedling and
middle rifling periods (Tiftikci& Kornosor 2015). Beet
armyworm larvae were densely observed in the cotton
field in Bismil District of Diyarbakir Province on June
18 and 22 (Goven & Giimiis, 1998). In a study on pest

lepidoptera larvae in maize in Southeastern Anatolia,
S.exigua larvae were found in the fields from July to
September in 2003 and from the end of July to mid-
September in 2004. During the study, it was observed
that S. exigua larvae caused damage to the second crop
maize which was sown late (Goziiagik & Mart, 2009).
In a study conducted on potato fields in Van province,
S.exigua larvae were found on June 17 in Ercis and
Muradiye (Atlihan et al 2003).

4. Conclusions

When the results of the population development of
S.exigua conducted in the fields of Ilgin district center
and locations in 2017-2018 are evaluated, the first adult
flight was seen in the first half of May and the last
adult flight was seen in the last week of August and the
first week of September. The adult population peaked
twice in June (11 units / week) and July (8 units /
week) during the year. In the light of this information,
it is concluded that beet armyworm can give two off-
spring because the first offspring are seen as from June.
In this study, it was determined that adults of S.exigua
remained active for approximately 4 months from mid-
May to the first week of September.

Considering the population and infestation rates of
the pests, there was no significant increase of beet
armyworms in the fields during the years of the re-
search and it was found below the recommended eco-
nomic thresholds and the sugar beet armyworm was
considered as an insignificant pest for Ilgin district. In
both years of the study, no spraying was recommended
as there was not enough infestation to control with
pesticide in Ilgin district.
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This pest is known as "Caradrina" among people
because it causes serious damages in sugar beet by
eating the leaves during the early seedling period. In
the control, it is recommended to apply pesticide when
there are 2 larvae/plants on average in 25 plants
(Anonim, 2008). However, it is known that some pesti-
cides are ineffective and pests gain resistance against
some pesticides. For this reason, farmers are advised to
use pesticides after consulting with experts. If spraying
is performed correctly against first-stage generations,
the reproduction and emergence of subsequent genera-
tions will be prevented. This is why first spraying is
very important. It is necessary to follow these warnings
to avoid damage to subsequent products. Since there
was no significant increase in the population of pests in
sugar beet plants in 2017-2018 when the research was
carried out, it was not seen as an economic pest in
sugar beet, but given the increase in the population of
pests in sugar beet from time to time as in 2014, it is
likely that there is a significant probability of pests in
sugar beet. It is therefore a pest that needs to be con-
stantly monitored
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