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ABSTRACT

Background. Thrips constitute a group of common maize pests in Poland. Although in recent years their
population and harmfulness in maize fields have increased, they are still not covered by chemical control

due to the lack of approved insecticides.

Material and methods. A study was carried out in 2010-2012 in southeastern Poland to test the potential
indirect effects of non-selective seed dressings and foliar insecticides applied in the spring to control the frit
fly (Oscinella frit L.) on the population of thrips without the need for separate treatments. Seed dressings
containing imidacloprid (Gaucho 600 FS and Couraze 350 FS) and methiocarb (Mesurol 500 FS), as well
as foliar insecticides containing lambda-cyhalothrin (Karate Zeon 050 CS) and a mixture of thiacloprid
with deltamethrin (Proteus 110 OD) were used in the experiment.

Results. In the study years thrips infested maize plants from mid-May to the first ten days of October. They
were most abundant from the end of June to mid-August, with a single population peak between 11 and 20
July. All the tested insecticides used in spring to control O. frit had an indirect insecticidal effect on thrips.
The highest effectiveness of seed dressings and foliar insecticides was observed until mid-June, which did
not allow for the effective protection of maize plants against feeding thrips.

Conclusion. The insecticidal effect of the tested products ended before the most abundant occurrence of
thrips, and, therefore, these pests have to be controlled separately with chemical treatments on later dates.

Key words: chemical control, effectiveness, occurrence, Thysanoptera, Zea mays

INTRODUCTION

Maize (Zea mays L.) is one of the most important
crops in the world and its biggest producers, the
United States of America, China and Brazil, produce
in total about 563 to 717 million tonnes per year
(Ranum et al., 2014). This plant is also gaining in
importance in Europe, including in the European
Union (EU) member states. The cropping area within

the then 27 member states of the EU reached 8.3
million hectares in 2007 for grain maize and 5.0
million hectares for silage maize (Riidelsheim and
Smets, 2011). The leading producers of maize in the
EU are France, Romania, Germany, Hungary and
Italy (Meissle et al., 2010).

In Poland, maize, together with winter wheat and
oilseed rape are the most important agricultural
crops. Since 2012 the acreage of maize has been
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slightly more than one million hectares, and grain
production is approximately 4-4.5 million tonnes per
year (GUS, 2013, 2014, 2015). As the acreage for
growing maize increases, production is intensified,
and agricultural techniques have become simplified
(especially towards long-term monoculture and non-
-tillage systems), this crop is also more exposed to
harmful organisms (Bere§ and Pruszynski, 2008).
Currently, the volume and quality of maize yields in
Poland may be negatively affected by over 100 weed
species, about 400 pathogen species, and about 50
pest species (Beres et al., 2013a). In recent years, the
economic importance of pests has been growing
rapidly, and they, together with diseases, may cause
up to 20-50% direct losses in grain yield, additionally
deteriorating the quality of the crop, also because of
the increased risk of contamination with mycotoxins
(Lisowicz and Tekiela, 2004).

In the spring the greatest losses in maize crops are
caused by the frit fly (Oscinella frit L.), whose larvae
damage leaf buds and the growth cone in juvenile maize
plants, and additionally increase the susceptibility of
plants to the invasion of pathogens, particularly fungal
ones such as Ustilago maydis (D.C.) Corda (Lisowicz,
1984; Ptaszynska and Sulewska, 2007). In Poland, the
estimated loss in maize yield caused by feeding O. frit
larvae is about 10% (Lisowicz and Tekiela, 2004). The
frit fly on maize has also been reported in other
European countries, e.g. Hungary, France, Spain, Italy,
Germany, Denmark and the Netherlands, but in recent
years the highest damage was observed in France, the
Netherlands and Poland (Meissle et al., 2010). Due to
its great harmfulness across Poland, almost every year
the frit fly is controlled with chemical methods such as
seed treatments or foliar insecticides.

Apart from the frit fly, maize plants are also
infested by thrips that feed on above-ground parts of
plants from spring until the end of the maize growing
season (Lisowicz and Tekiela, 2004). Recent
observations demonstrated a growing number of these
insects that locally cause severe damage to maize
leaves, thereby limiting the photosynthetic area of
plants, which is particularly dangerous in periods of
drought. So far, in the soil and climatic conditions of
Poland, 21 species of thrips have been detected with
Frankliniella tenuicornis (Uzel) and Haplothrips
aculeatus (F.) being the most abundant (Kucharczyk et

al., 2011). Although thrips currently do not cause
direct losses in maize yield in Poland (Lisowicz and
Tekiela, 2004), it is being suggested that they may
increase the susceptibility of plants to invasion by
pathogens (indirect harmfulness), including fungi of
the genus Fusarium that produce mycotoxins
dangerous to human and animal health and viruses that
can cause serious diseases in maize (Farrar and Davis,
1991; Mailhot et al., 2007a; Parsons and Munkvold,
2010; Parikka et al., 2012; Zhao et al., 2014).
Lisowicz (2001) reported the important role of thrips
as fodder maize pests and the need for their control in
the south-eastern part of Poland.

In view of the increasing number of thrips on
maize it is necessary to develop an integrated
protection plan for this plant against Thysanoptera,
which would also include chemical methods of pest
control. Currently, no products for the control of thrips
have been approved for the integrated management of
maize pests in Poland. Therefore, a study was carried
out to test the potential indirect effect of non-selective
seed treatments and foliar insecticides applied to
control the frit fly on limiting the population of thrips
during the whole maize growing period.

MATERIAL AND METHODS

The study was carried out in 2010-2012 in
Krzeczowice (49°59' N; 22°27' E), southeastern
Poland, on a maize field of the San variety (FAO
240). The experiment on the use of insecticides was
designed as a system of completely randomized
blocks in four replicates. Maize was sown on four-
-row 50 m’ plots (3.0 m % 16.7 m; width x length) at
a seeding rate of 80,000 seeds-ha’. Maize was
planted at the optimum dates for this part of the
country, i.e. on 30 April (2010), 28 April (2011), and
27 April (2012).

Three products with systemic activity approved
for the control of the frit fly on maize were used in
the experiment on the indirect insecticidal effects of
seed treatments on thrips: the insecticide Gaucho 600
FS, in a dose 0.6 dm* 100 kg'1 of seeds, contains
imidacloprid (360 g active ingredient in 0.6 dm’)
which is from the class of neonicotinoids, Couraze
350 FS, applied at two dose levels of 1.1 and 1.7
dm’-100 kg of seeds, also contains imidacloprid
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(385 g and 595 g active ingredient in 1.1 and 1.7 dm’
respectively) and Mesurol 500 FS, in a dose 1.0
dm’ 100 kg' of seeds, contains methiocarb (500 g
active ingredient in 1.0 dm’) from the class of
carbamates. Doses of the insecticides used for seed
treatments are also presented in tables 2-5. The maize
grain was treated with the insecticides three weeks
before sowing. The effectiveness of seed dressings in
the control of thrips was assessed after the occurrence
of insects, which began three weeks after maize
sowing. Observations on the occurrence of thrips
were carried out up to 9 weeks after maize sowing.

Two foliar insecticides used against the frit fly
were used in the experiment to test their indirect
effects on thrips. The first product (Karate Zeon 050
CS applied at two dose levels: 0.1 and 0.2 dm*ha™)
contains lambda-cyhalothrin (5 g and 10 g active
ingredient in 0.1 and 0.2 dm’ respectively), from the
class of pyrethroids, and has a contact activity. The
second product (Proteus 110 OD in a total dose of 0.5
dm’ha™) contains a mixture of thiacloprid (50 g
active ingredient in 0.5 dm’) with deltamethrin (5 g
active ingredient in 0.5 dm’), from the class of
chloronicotinils and pyrethroids, and has a contact
and systemic insecticidal activity. Doses of both
insecticides are presented also in tables 6-9. Foliar
insecticides were used on the plots that had no prior
seed dressings. Plants were sprayed on 17 May
(2010), 16 May (2011) and 14 May (2012), when the
maize had 2-3 leaves developed (BBCH 12-13)
(Meier 1997), using 300 litres of water per hectare.
The mean number of thrips was estimated directly
before each chemical treatment on individual plots,
including on control plots where no chemical treatment
was used. The effectiveness of foliar insecticides was
assessed on days 3, 7, 14, 21, 28 and 35 after treatment.

The effectiveness of seed treatments and foliar
insecticides in the control of thrips was estimated by
sampling 10 random plants from two central rows on
each plot on each observation date. The mean number
of insects per plant for each experimental plot was
calculated in a laboratory.

Results were statistically analysed using Statistica
10.0 PL software from StatSoft company (StatSoft
2010). One-way analysis of variance ANOVA in
a random block design was used. The significance of
differences between means was verified with the
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Student-Newman-Keuls test at a significance level of
p = 0.05. The variability of data in study years was
considered as a random effect. The effectiveness of
insecticides in the control of thrips was calculated
from mean values according to Abbott’s formula and
expressed in percent.

In addition to the control plots used in the
experiment on the effects of the chemical control of
thrips, a separate 0.5 ha part of the field was left
without insecticidal treatment and used for the
observation of the further development of thrips and
the identification of the dates of their occurrence on
maize. For that purpose, from the end of May, when
plants had developed 1-2 leaves (BBCH 11-12) to the
beginning of October, when plants reached full kernel
maturity (BBCH 97), 2 random plants were sampled
diagonally once a week from the field from 5 sites (10
plants in total). Maize plants packed in sealed bags
were transported to a laboratory and inspected for the
presence of thrips on all external plant parts, as well as
in sheaths, under cob husks, on silk, between kernels
and in tassels, including individual spikelets. All
collected thrips were counted. The dates of first pest
occurrence on plants, abundant occurrence, as well as
the end of feeding on maize were identified.

RESULTS

In 2010-2012 the first thrips infested maize in mid-
-May, when plants had 2-3 leaves developed (BBCH
12-13). A rapid population expansion usually
occurred in late June or early July and lasted to mid-
August. A single population peak was identified
during the Thysanoptera development on maize and it
took place between the 11™ to the 20" of July. Thrips
ended feeding on maize in September or in early
October (Table 1).

In 2010 and 2012 the seed dressings used for the
control of frit fly larvae also significantly limited the
number of thrips. The investigated non-selective
insecticides effectively reduced the population of
Thysanoptera for up to 4-6 weeks after the date of
maize sowing. However, 2011 was an exception, and
at that time no significant difference in the number of
thrips between the control plots and the chemically
treated plots were found (Tables 2-4).
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Table 1. Dates of thrips occurrence on maize plants at different developmental stages, expressed using the BBCH scale

Dates of thrips occurrence on maize plants

Year first occurrence abundant occurrence population peak end of occurrence
2010 17 May [BBCH 13] 06 July-04 August [BBCH 33-73] 12 July [BBCH 51] 05 October [BBCH 89]
2011 17 May [BBCH 12] 29 July-02 August [BBCH 32-73] 20 July [BBCH 67] 15 September [BBCH 87]
2012 14 May [BBCH 12] 27 July-16 August [BBCH 19-83] 11 July [BBCH 51] 26 September [BBCH 89]

The analysis focused on the effectiveness of seed
treatments demonstrated that products containing
imidacloprid fully protected the plants against thrips
for up to 4-5 weeks after maize sowing. As for the
product containing methiocarb, it was most effective
in the control of thrips up to 4 weeks after sowing,
except in 2012 when as early as 3 weeks after sowing
it showed only a 50% efficiency in protecting plants
against the invading thrips (Tables 2-4).

The analysis of data from the 3-year-long study
indicated that Couraze 350 FS in a dose of 595 grams
of imidacloprid per 100 kg'of seeds was the most
effective seed dressing for the protection of maize
against thrips, while the weakest effects were obtained
after the use of Mesurol 500 FS containing methiocarb.

Seed treatment with Couraze 350 FS in a dose of 595
grams of imidacloprid per 100 kg of seeds provided
at least moderate protection (60-80%) of maize
against thrips for up to 6 weeks after sowing, while
Mesurol 500 FS in a dose of 500 grams of methiocarb
per 100 kg of seeds was effective for up to 5 weeks
after sowing. The study demonstrated a significant
reduction in the effectiveness of Mesurol 500 FS as
early as in week 4 after sowing. Starting from week 7
after sowing, all investigated seed treatments no
longer provided effective protection of maize against
thrips. From that moment the population of thrips
increased, both in the control plot, and on the plots
where the tested insecticidal seed treatments were
used (Table 5).

Table 2. Effectiveness of seed treatments used against Oscinella frit in the control of thrips on maize in 2010

Dose of active

Mean number of thrips per plant in subsequent weeks after sowing

Experimental Active . .
treatment ingredient 1ngrec%}ent

g-100 kg™ seeds 3 4 5 6 7 8 9
Untreated control - - 0.50a 0.75a 125a 2.00a 1.75a 325a 5.75a
Gaucho 600 FS imidacloprid 360.0 0.00 a 0.00b 0.00b 0.25b 0.50a 275a 525a
Couraze 350 FS imidacloprid 385.0 0.00 a 0.00b 0.00b 0.50b 1.00a 325a 6.25a
Couraze 350 FS imidacloprid 595.0 0.00 a 0.00b 0.00b 025b 0.75a 3.00a 5.00a
Mesurol 500 FS methiocarb 500.0 0.00 a 0.00b 025b 0.75b 1.00a 3.50a 6.00a

Effectiveness according to Abbott’s formula, %

Untreated control - - - - - - - - -
Gaucho 600 FS imidacloprid 360.0 100.0 100.0  100.0 87.5 71.4 15.4 8.7
Couraze 350 FS imidacloprid 385.0 100.0 100.0  100.0 75.0 42.9 0.0 0.0
Couraze 350 FS imidacloprid 595.0 100.0 100.0 100.0 87.5 57.1 7.7 13.0
Mesurol 500 FS methiocarb 500.0 100.0 100.0 80.0 62.5 429 0.0 0.0

Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test
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Table 3. Effectiveness of seed treatments used against Oscinella frit in the control of thrips on maize in 2011

Dose of active  Mean number of thrips per plant in subsequent weeks after sowing

Experimental Active . .
treatment ingredient mgred_}ent

g-100 kg seeds 3 4 5 6 7 8 9
Untreated control - - 0.25a 0.50a 1.00a 2.75a 6.25a 11.75a 17.25a
Gaucho 600 FS imidacloprid 360.0 0.00a 0.00a 025a 1.00a 3.75a 725a 13.50a
Couraze 350 FS imidacloprid 385.0 0.00a 0.00a 025a 1.25a 5.00a 950a 1575a
Couraze 350 FS imidacloprid 595.0 0.00a 0.00a 0.00a 0.75a 3.25a 725a 13.25a
Mesurol 500 FS methiocarb 500.0 0.00a 0.00a 050a 1.50a 6.00a 8.00a 1550a

Effectiveness according to Abbott’s formula, %

Untreated control - - - - - - - - -
Gaucho 600 FS imidacloprid 360.0 100.0  100.0 75.0 63.6 40.0 38.3 21.7
Couraze 350 FS imidacloprid 385.0 100.0  100.0 75.0 54.5 20.0 19.1 8.7
Couraze 350 FS imidacloprid 595.0 100.0  100.0 100.0 72.7 48.0 38.3 232
Mesurol 500 FS methiocarb 500.0 100.0  100.0 50.0 45.5 4.0 31.9 10.1

Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test

Table 4. Effectiveness of seed treatments used against Oscinella frit in the control of thrips on maize in 2012

. . i Mean number of thrips per plant in subsequent weeks after sowin
Experimental Active Dose of active ps per p q g

treatment ingredient o li(l)l (‘;gf;}e;:e ds 3 4 5 6 7 3 9
Untreated control - - 0.50a 125a 125a 0.75a 150a 6.75a 10.50a
Gaucho 600 FS imidacloprid 360.0 0.00a 0.00b 0.25a 050a 1.00a 7.50a 875a
Couraze 350 FS imidacloprid 385.0 0.00a 0.00b 0.50a 025a 1.25a 550a 11.50a
Couraze 350 FS imidacloprid 595.0 0.00a 0.00b 025a 025a 1.50a 6.25a 9.75a
Mesurol 500 FS methiocarb 500.0 025a 025b 0.50a 0.75a 1.00a 7.50a 11.25a

Effectiveness according to Abbott’s formula, %
Untreated control - - - - - - - - -
Gaucho 600 FS imidacloprid 360.0 100.0  100.0 80.0 333 333 0.0 16.7
Couraze 350 FS imidacloprid 385.0 100.0  100.0 60.0 66.7 16.7 18.5 0.0
Couraze 350 FS imidacloprid 595.0 100.0 100.0 80.0 66.7 0.0 7.4 7.1
Mesurol 500 FS methiocarb 500.0 50.0 80.0 60.0 0.0 333 0.0 0.0

Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test

www.agricultura.acta.utp.edu.pl 7



Beres, P.K., Gorski, D., Kucharczyk, H. (2017). Influence of seed treatments and foliar insecticides used against Oscinella frit L. in
maize on the population of thrips. Acta Sci. Pol. Agricultura, 16(1), 3-16

Table 5. Effectiveness of seed treatments used against Oscinella frit in the control of thrips on maize (overall results for

2010-2012)
Experimental Active D(?se of gctive Mean number of thrips per plant in subsequent weeks after sowing
treatment ingredient mgred_}ent
g-100 kg™ seeds 3 4 5 6 7 8 9
Untreated control - - 042a 083a 1.17a 183a 3.17a 725a 11.17a
Gaucho 600 FS imidacloprid 360.0 0.00b 0.00b 0.17bc 0.58b 1.75a 583a 9.17b
Couraze 350 FS imidacloprid 385.0 0.00b 0.00b 025bc 0.67b 242a 6.08a 11.17a
Couraze 350 FS imidacloprid 595.0 0.00b 0.00b 0.08¢c 042b 1.83a 550a 9.33b
Mesurol 500 FS methiocarb 500.0 0.08b 0.08b 042b 1.00b 2.67a 633a 1092a
Effectiveness according to Abbott’s formula, %
Untreated control - - - - - - - - -
Gaucho 600 FS imidacloprid 360.0 100.0  100.0 85.7 68.2 44.7 19.5 17.9
Couraze 350 FS imidacloprid 385.0 100.0 100.0 78.6 63.6 23.7 16.1 0.0
Couraze 350 FS imidacloprid 595.0 100.0  100.0 92.9 77.3 42.1 24.1 16.4
Mesurol 500 FS methiocarb 500.0 80.0 90.0 64.3 45.5 15.8 12.6 2.2

Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test

In the experiment with foliar insecticides the
mean number of thrips on plants on all plots was
estimated directly before treatments. There were no
significant differences between the number of
Thysanoptera on control plots and the plots to be
treated with the investigated insecticides.

In the study years the spraying of plants with
either insecticide provided full (100%) protection of
plants against thrips, usually for up to 7 days (in 2010
and 2012), and sometimes for up to 14 days after
treatment (in 2011). Moreover, in 2011 a high
effectiveness of the used products (80%) was also
observed on day 21 after treatment (Tables 6-8).

Table 6. Effectiveness of foliar insecticides used against Oscinella frit in the control of thrips on maize in 2010

Dose of Mean number of thrips per plant in subsequent days after
Experimental Active active treatment
treatment ingredient ingredient
oha’ 0% 3 7 14 21 28 35
1 2 3 4 5 6 7 8 9 10
Untreated control - - 025a 0.50a 0.50a 050a 1.50a 1.25a 1.25a
Karate Zeon 050 CS lambda- 5.0 025a 0.00a 000a 025a 125a 150a 1.00a
cyhalothrin
Karate Zeon 050 CS lambda- 10.0 025a 0.00a 000a 025a 125a 125a 125a
cyhalothrin
Proteus 110 OD thiacloprid + 5 50 0254 0.00a 000a 025a 1.00a 125a 125a
deltamethrin
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Table 6 cont.

1 2 3 4 5 6 7 8 9 10
Effectiveness according to Abbott’s formula, %

Untreated control — — — — — — — — —

Karate Zeon 050 CS lambda- 5.0 0.0 1000 1000 500  16.7 0.0 20.0
cyhalothrin

Karate Zeon 050 CS lambda- 10.0 0.0 1000 1000 500 167 0.0 0.0
cyhalothrin

Proteus 110 OD thiacloprid + 5 o 50 00 1000 1000 500 333 0.0 0.0
deltamethrin

* Mean number of thrips per plant on treatment day: 17.05.2010
Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test

Table 7. Effectiveness of foliar insecticides used against Oscinella frit in the control of thrips on maize in 2011

Dose of Mean number of thrips per plant in subsequent days after
Experimental Active active treatment
treatment ingredient ingredient
gl 3 7 14 21 28 35
g-ha
Untreated control - - 0.25a 025a 025a 0.50a 125a 4.00a 6.50a
Karate Zeon 050 CS lambda- 5.0 025a 0.00a 000a 000a 025b 225a 675a
cyhalothrin
Karate Zeon 050 CS lambda- 10.0 025a 0.00a 000a 0.00a 025b 3.00a 525a
cyhalothrin
thiacloprid +
Proteus 110 OD . 50.0+5.0 025a 0.00a 000a 0.00a 025b 250a 5.50a
deltamethrin
Effectiveness according to Abbott’s formula, %
Untreated control - - - - - - - - -
Karate Zeon 050 CS lambda- 5.0 00 1000 100.0 1000  80.0  43.8 0.0
cyhalothrin
Karate Zeon 050 CS lambda- 10.0 0.0 1000 1000 1000 80.0 250 192
cyhalothrin
Proteus 110 OD thiacloprid + 50 50 00 1000 1000 1000 800 375 154
deltamethrin

* Mean number of thrips per plant on treatment day: 16.05.2011
Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test
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Table 8. Effectiveness of foliar insecticides used against Oscinella frit in the control of thrips on maize in 2012

Dose of Mean number of thrips per plant in subsequent days after
Experimental Active active treatment
treatment ingredient ingredient
] 0% 3 7 14 21 28 35
g-ha
Untreated control — — 025a 050a 0.75a 1.50a 1.25a 1.00 a 1.50a
Karate Zeon 050 CS lambda- 5.0 025a 0.00a 0.00b 050a 1.00a 050a 1.75a
cyhalothrin
Karate Zeon 050 CS lambda- 10.0 025a 0.00a 0.00b 025a 075a 1.00a 2.00a
cyhalothrin
Proteus 110 OD thiacloprid + 50 6 ' 50 0252 0002 000b 025a 1.00a 075a 125a
deltamethrin
Effectiveness according to Abbott’s formula, %
Untreated control — — — — — — — — —
Karate Zeon 050 CS lambda- 5.0 0.0 1000 1000 667 200  50.0 0.0
cyhalothrin
Karate Zeon 050 CS lambda- 10.0 0.0 1000 1000 833  40.0 0.0 0.0
cyhalothrin
Proteus 110 OD thiacloprid + 50 6 50 00 1000 1000 833 200 250 167
deltamethrin

* Mean number of thrips per plant on treatment day: 14.05.2012
Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test

The analysis of data for the 3-year-long study
demonstrated that non-selective insecticides containing
lambda-cyhalothrin or a mixture of thiacloprid with
deltamethrin used for the control of the frit fly were
indirectly effective in limiting the number of thrips for
up to 2 weeks after treatment. In the third week after

plant spraying the insecticidal effect of the tested
products on thrips reduced to a very low level. The
number of thrips gradually increased on the control
plot, and also on the chemically treated plots starting
from the third week after treatment (Table 9).

Table 9. Effectiveness of foliar insecticides used against Oscinella frit in the control of thrips on maize (overall results for

2010-2012)
Dose of Mean number of thrips per plant in subsequent days after
Experimental Active active treatment
treatment ingredient ingredient
ha! 0* 3 7 14 21 28 35
g-ha
1 2 3 4 5 6 7 8 9 10
Untreated control - - 0.25a 042a 0.50a 0.83a 133a 2.08a 3.08a
Karate Zeon 050 C§ ~_1ambda- 5.0 025a 000b 000b 025b 083a 142a 3.17a
cyhalothrin
Karate Zeon 050 C§ ~_1ambda- 10.0 025a 000b 000b 0.17b 075a 175a 2.83a
cyhalothrin
10 www.agricultura.acta.utp.edu.pl
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Table 9 cont.

1 2 3 4 5 6 7 8 9 10
Proteus 110 OD thiacloprid + 50 6 50 0252 000b 000b 0.17b 075a 1.50a 2.67a
deltamethrin
Effectiveness according to Abbott’s formula, %
Untreated control - — - - - - - - -
Karate Zeon 050 CS fambdas 5.0 0.0 1000 1000 700 375 320 0.0
cyhalothrin
Karate Zeon 050 CS fambdas 10.0 0.0 1000 1000 80.0 438 160 8.1
cyhalothrin
Proteus 110 OD thiacloprid ) 6 50 00 1000 1000 800 438 280 135
deltamethrin

* Mean number of thrips per plant on treatment day

Means in columns followed by the same letter do not differ at 5% level of significance Student-Newman-Keuls test

DISCUSSION

Since the implementation of integrated pest
management (IPM) in the European Union in 2014,
a strong emphasis has been put not only on the use of
selective products for the control of organisms
harmful to plants, but also on a general reduction in
pesticide use in agriculture (Meissle et al., 2010).

In Poland, as well as in many other countries, the
range of selective chemical insecticides approved for
the protection of maize against pests is limited. Most
available insecticides are broad-spectrum, non-selective
products. Such insecticides, due to their non-selective
activity, may influence not only target species, but
also other non-target harmful organisms (occurring
on the plants at the same time), neutral species, as
well as useful entomofauna (Perfecto, 1990; Aktar et
al., 2009; Cloyd, 2012). In this case, it is reasonable
to restrict the number of treatments by using non-
-selective insecticides during the growing season of
maize, and at the same time to take advantage of their
broad spectrum of activity on arthropods, in order to
limit the number and harmfulness of more than one
pest at a time by using a single chemical treatment.

Currently, in Poland, foliar insecticides for the
protection of maize contain mainly non-selective active
ingredients such as lambda-cyhalothrin, thiacloprid and
deltamethrin (IOR, 2014). Insecticides containing
these active ingredients may also indirectly affect other
harmful insects coexisting on maize plants, such as
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thrips. Moreover, the recommendations on the chemical
protection of maize against spring pests currently
indicate one approved seed dressing containing
methiocarb, which is intended to deter birds and
reduce the harmfulness of the Oscinella frit. Until the
end of 2013 it was also possible to use 3 seed
dressings containing imidacloprid (used in the present
study) to protect maize plants against click beetles
(Elateridae), grubs (Melolonthinae), owlet moths
(Noctuinae) and frit fly. However, the regulation of
the European Commission of 24 May 2013 enforced,
as of 1 December 2013, a two-year ban on the use of
neonicotinoids: clothianidin, thiamethoxam and
imidacloprid for the treatment of maize and oilseed
rape seed material (European Commission, 2013).
The ban on the use of imidacloprid for the treatment
of maize seeds is still in force in Poland. However,
dressings containing this active ingredient are approved,
for example, for use in potato for the control of
Leptinotarsa decemlineata (Say), Aphidoidea spp.,
Elateridae and Melolonthinae. Imidacloprid seed
dressings are also used in Poland to protect sugar beet
and fodder beet against Afomaria linearis (Stephens),
Chaetocnema concina (Marsham), Pegomyja hyosciami
Panz., Aphis fabae Scop. and against click beetles and
grubs (IOR, 2014).

Currently in Poland there is no insecticide
approved for the control of thrips on maize, and the
economic injury level for this pest has not been
established. Thrips are now controlled using only



Beres, P.K., Gorski, D., Kucharczyk, H. (2017). Influence of seed treatments and foliar insecticides used against Oscinella frit L. in
maize on the population of thrips. Acta Sci. Pol. Agricultura, 16(1), 3-16

agrotechnical methods to prevent the increase in their
population size. Methods recommended for farmers
include mainly crop rotation, location of maize fields
away from other host plants for thrips (mainly cereals
and perennial grasses), as well as eradication of weeds
on which this pest can develop (Bere$ et al., 2013a).
Non-chemical methods used in other countries, e.g. the
USA, are focused on the fact that cultivating nearby
weedy areas before corn emerges will reduce the
potential of a thrips problem when the weeds begin to
dry out, keeping crop plants in good health and the
protection of beneficial organisms (Godfrey et al.,
2011).

In Poland, non-chemical methods do not always
allow for effective reduction in the number of thrips.
In the last few years an increase in the thrips
population has been observed, for example, in south-
eastern Poland, which led researchers to investigate the
suitability of various insecticides for the control of this
pest. Such experiments rely on data from studies
carried out to identify the dates of thrips occurrence on
maize in order to establish the optimum date on which
chemical treatments should be applied.

As demonstrated by the monitoring of thrips on
chemically untreated plants, insects began to infest
maize fields from mid-May, but their occurrence was
abundant from not earlier than the end of June to
mid-August. A single population peak was identified
during pest development, and it took place between
11 and 20 July. The pests ended feeding on plants in
late September or in early October. Our observations
on the dates of Thysanoptera occurrence on maize are
consistent with findings from studies by Lisowicz
(1995) carried out in the same region of Poland on
fodder maize, and studies by Bere$ et al. (2013b) on
sweet maize.

The control of frit fly on maize, both with
insecticidal seed dressings and foliar insecticides,
coincided with the time when thrips were just began
to infest the plants, so the population of this pest on
the control plot was small at this time. The present
study demonstrates that seed dressings, especially those
containing imidacloprid, effectively protected juvenile
maize plants against the invasion of thrips, which,
when migrating, can transmit Fusarium spores, and by
feeding on maize facilitate their penetration into the
plant tissues (Farrar and Davis, 1991; Osekre et al.,
2009). However, the investigated seed treatments had
a relatively short insecticidal effect on Thysanoptera,

and did not provide effective reduction in the
population of the pest during the whole growing
season of maize. The analysis of data from the 3-year-
-long study indicated that the high effectiveness of
seed dressings containing imidacloprid and methiocarb
usually lasted for no longer than 5 or 6 weeks after
maize sowing, i.e. until the first half of June, while
the significant increase in the population of thrips on
maize was observed not earlier than at he end of June
or the first ten days of July. As soon as the active
ingredients ceased to produce an insecticidal effect, the
number of thrips on chemically protected plots increased
rapidly to the level observed on the control plots.

Lisowicz (1995) investigated the effects of seed
dressings containing imidacloprid (Gaucho 70 WS),
and also observed their high effectiveness in limiting
the number of thrips during the initial period of plant
growth. That author found that imidacloprid
remained highly effective until the end of June, or
early July in some cases, and after that time the
population of thrips increased and no longer differed
significantly from that in the control plot.

Other studies carried out by Lisowicz and
Myslicki (2004) investigating the effects of seed
dressings containing thiamethoxam (Cruiser 350 FS)
and furathiocarb (Promet 400 CS) also showed good
performance of these products in the control of thrips.
The quoted researchers reported that furathiocarb
seed treatment significantly reduced the number of
thrips for two months, starting from the end of May,
i.e. when the pests began infesting the maize field.
Furathiocarb remained highly effective until mid-
July. In contrast to that, thiamethoxam seed treatment
limited the population of thrips for the whole period
of maize growth, i.e. until early September. However,
in our study we found no such long term insecticidal
effect of imidacloprid or methiocarb on the
population of Thysanoptera.

The significant effects of insecticidal seed treatments
in limiting the invasion of some maize pests during
spring were indicated in studies by other authors. In
Catalonia, Pons and Albajes (2002) found imidacloprid
as a seed treatment suitable for the control of, for
example, the Rhopalosiphum padi L. aphid. In Poland,
Sulewska et al. (2009) demonstrated the good
effectiveness of imidacloprid, and the lower
effectiveness of methiocarb used on maize fields in
the control of frit fly larvae and caterpillars of the
Ostrinia nubilalis Hbn. A study by Wilde ef al
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(2004), carried out in Kansas, indicated the good
suitability of seed dressings containing imidacloprid,
thiamethoxam and clothianidin, as well as granular
soil-applied insecticides containing tefluthrin and
fipronil in the control of spring maize pests such as
wireworm (Melanotus cribulosus LeConte), white
grub (Phyllophaga spp.), flea beetle (Epitrix
cucumeris Harris), chinch bug (Blissus leucopterus
leucopterus Say), and southern corn leaf beetle
(Myochrous denticollis Say).

Despite the identified temporary effectiveness of
imidacloprid in the indirect control of thrips infesting
maize, the future use of this active ingredient for the
protection of maize against spring pests is still
uncertain. This is associated with the controversial
effect of neonicotinoids on honey bees and wild bees
(Schnier et al., 2003; Nguyen et al., 2009; Lu et al.,
2014; Woodcock et al., 2016), and studies are being
initiated to find alternative methods of crop protection
against pests (Furlan and Kreutzweiser, 2015).

Seed dressings containing imidacloprid for the
control of frit fly can be replaced by foliar insecticides
containing lambda-cyhalothrin and a mixture of
thiacloprid with deltamethrin, which are used in late
April or in May, when maize plants have 2-3 leaves
developed (IOR, 2014). The active ingredients from
the class of synthetic pyrethroids have a broad
spectrum of activity on arthropods, and are used
worldwide to control different pest species, including
thrips (Thatheyus and Deborah Gnana Selvam, 2013).

In our study we also found that foliar insecticides,
similar to seed treatments, used for the control of
O. frit provided indirect control of thrips. In addition,
the temporary insecticidal effect of the active
ingredients was observed. The analysis of data from
the 3-year-long study demonstrated that the used
insecticides were most effective in the control of
Thysanoptera for 2 weeks after treatment. From the
end of June no significant differences were found
between control plots and plots treated with chemical
agents. This means that the insecticidal effect of the
used products ended before the abundant occurrence
of thrips on maize.

The available literature provides no information
on the indirect effects of insecticides used against
O. frit on thrips. Similar studies were carried out by
Lisowicz (1995), who applied an insecticide containing
lambda-cyhalothrin (Karate 025 EC) to control aphids
in the last ten days of June and found that this treatment
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also indirectly controlled thrips feeding on maize.
However, as Lisowicz (1995) reported, a single spraying
of plants with the investigated insecticide reduced the
number of thrips for a very short time (several days),
after which the population of the pest recovered. Apart
from maize fields, synthetic pyrethroids, including
lambda-cyhalothrin are being used for the control of
thrips, mainly Frankliniella tritici (Fitch) on cotton in
Florida. The use of this insecticide reduced the
population of adult thrips by 20-90%, depending on
the number of treatments (10-28 sprayings). It was
also found that this pesticide had no significant effect
on the population of Orius insidiosus Say, a natural
enemy of thrips (Mailhot et al., 2007b). Additionally,
deltamethrin has been reported to be useful in the
control of Thrips tabaci Lindeman on early white
cabbage (Trdan et al., 2007).

The widespread use of synthetic pyrethroids by
farmers may, however, increase the resistance of
thrips to insecticides, which has already been
reported for Thrips tabaci (Lind.) and Frankliniella
occidentalis (Per.) feeding on different crops (Reitz
and Funderburk, 2012).

CONCLUSIONS

1. Thrips infested plants for almost the whole period
of maize growth, i.e. from mid-May to the first
ten days of October, with a single population peak
in July.

2. Seed dressings containing imidacloprid and
methiocarb, as well as foliar insecticides containing
lambda-cyhalothrin and a mixture of thiacloprid
with deltamethrin used for the control of the frit
fly had an indirect insecticidal effect on the
population of thrips that began infesting maize in
the spring.

3. The tested insecticides effectively limited the
population of thrips only in the early stages of pest
development on maize. Their strong insecticidal
effect usually ceased in mid-June, which was
before the abundant occurrence of thrips on maize.

4. None of the tested insecticides allowed for
a permanent reduction in the number of thrips
throughout the growing season of maize.
Therefore, in the context of a potential reduction
in pesticide use, the control of frit fly and the
effective control of thrips cannot be combined.
The two pests have to be controlled separately.
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5. In order to limit thrips populations on maize,
appropriate insecticides must be registered. It is
also necessary to start research on economic
thresholds for thrips feeding on maize.
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WPLYW ZAPRAW NASIENNYCH | INSEKTYCYDOW NALISTNYCH STOSOWANYCH
W KUKURYDZY PRZECIWKO Oscinella frit L. NA LICZEBNOSC WCIORNASTKOW

Streszczenie

Woeciornastki naleza do grupy powszechnie wystgpujacych szkodnikow kukurydzy w Polsce. Cho¢
w ostatnich latach wzrosta ich liczebno$¢ i szkodliwos¢ na polach kukurydzy, to nie sa objete zwalczaniem
chemicznym z powodu braku zarejestrowanych insektycydow. W zwiazku z tym w latach 2010-2012
w potudniowo-wschodniej Polsce wykonano badania, ktorych celem byto sprawdzenie, czy nieselektywne
zaprawy nasienne i insektycydy nalistne stosowane w okresie wiosennym do zwalczania ploniarki zbo-
z0wki (Oscinella frit L.) moga posrednio redukowac¢ rowniez liczebno$¢ wceiornastkow bez konieczno$ci
ich odrgbnego zwalczania. W do$wiadczeniu wykorzystano zaprawy nasienne zawierajace imidachlopryd
(Gaucho 600 FS oraz Couraze 350 FS) oraz metiokarb (Mesurol 500 FS), a takze insektycydy nalistne
zawierajace lambda-cyhalotryng (Karate Zeon 050 CS) oraz mieszaning tiachloprydu i deltametryny
(Proteus 110 OD). W latach badan wciornastki zasiedlaly kukurydz¢ od potowy maja do pierwszej dekady
pazdziernika. Okres ich najliczniejszego wystgpowania przypadal od konca czerwca do potowy sierpnia,
z jednym szczytem liczebnos$ci przypadajacym pomigdzy 11 a 20 lipca. Wszystkie badane insektycydy
stosowane wiosng przeciwko O. frit wykazaly posrednie oddzialywanie owadobdjcze na wciornastki.
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Najwyzsza skuteczno$¢ zapraw nasiennych oraz preparatow nalistnych obserwowano do polowy czerwca,
co nie pozwalalo skutecznie zabezpieczy¢ roslin kukurydzy przed Zzerowaniem wciornastkéw. Owadobodjcze
oddzialywanie badanych insektycydow zakonczyto si¢ przed licznym pojawem wciornastkow, stad tez owady
te musza by¢ zwalczane oddzielnie zabiegami chemicznymi wykonywanymi w pdzniejszym czasie.

Stowa kluczowe: ochrona chemiczna, skuteczno$¢, Thysanoptera, wystgpowanie, Zea mays
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