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Abstract
Although chemical pesticides play a vital role in contro
contribute to accelerate pollution of soil, air and water. Du
active ingredients very quickly; they destroy the natura
humans. Accordingly, the application of biological prot
and parasites) in plant protection programmes in protect

, they also
e resistant to

than the use of chemical pesticides.

The aim of our research was determinig
Anthocoridae) on reducing the populatio
was setin commercial greenhouses (3 ug
Republic of Macedonia, during 2019 a

The results obtained correspond to
proved to be effective in reducin

INTRODUCTION

Frankliniella

le and ornamental crops in
elds (Tavella et al., 1991;

af axils, and often go
until damage appears. Both larval
hrips have rasping mouthparts

female thrips lay their eggs in the plant tissue.
Western flower thrips is of special importance
because it transmits the tomato spotted wilt
virus (TSWV) and impatiens necrotic spot virus
(INSV), that are most epidemic on a wide range
of the agricultural crops (Jones, 2005; Rotenberg
etal, 2009).

Controlling greenhouse pests by chemical
pesticides results with many problems, such
as development of resistance in pests and
rising environmental and health concerns
(Arnaouty et al., 2020). Indeed, greenhouse
crops are harvested frequently, at short
intervals, and thus intensive use of chemicals
becomes questionable because of the possible
contamination of products with chemical
residues. Furthermore, greenhouse vegetables
are consumed fresh, which isanother motivation
for farmers to reduce intensive chemical control
and to meet the consumers demands for
offering products of high quality.

The possibility to apply biological control
programmes against greenhouse pests is highly
needed. It can overcome the abovementioned
problems, and at the same time can provide an
adequate pest control. They will not completely
eliminate pest problems but can reduce pest
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population, and damage to an acceptable level determine the effectiveness of the pirate bug

(under the economical threshold). Biological O. laevigatus (Hemiptera: Anthocoridae) on

control generally requires more time than reducing the population of Western flower

pesticides to bring a pest population under an thrips (Frankliniella occidentalis) at peppers,

acceptable control level (Arnaouty et al., 2020). grown for commercial production in plastic,
The aim of the present study was to unheated tunnels, during 2019 and 2020.

MATERIAL AND METHODS

The study was conducted in commercial greenhouses (3 unheated plastic tu
each), located in the area of Dabilje, Republic of North Macedonia, during 2019 a
the tunnels was used for biological control, one for chemical control and o

type.The transplanting of pepper started at the beginning of May, an
to the end of September, 2019 and 2020, respectively.
Population density of F. occidentalis was estimated in interv out the

In the tunnel used for biological control, a bl adult "laevigatus were
released at rate of 1 predator per m?, when thrips a plants. Three following releases
were carried out in the both 2019 and 2020 years of r ). O, igatus applied, came

Table 1. Releasing rates and date . i occidentalis on pepper plants
during 2019 and 2020.
2020
“““ Date of Date of Date Date of Date of
third of first second third

releasing releasing releasing releasing

1.Vl 17.V 7.Vl 5.vil

el, 3 pesticides  pesticides were determined by the grower,
glis and the based on his assessment of pest populations
different (Table 2).

Active ingridient Application rate/100 L
2019
Acrinathrin 22,5 g/L +abamectn 12,6 g/L 100 ml
Abamectin 18 g/L 100 ml
Pyrethrin 50 g/L 100 ml
Acrinathrin 22,5 g/L +abamectn 12,6 g/L 100 ml
Abamectin 18 g/L 100 ml
Pyrethrin 50 g/L 100 ml
Acrinathrin 22,5 g/L +abamectn 12,6 g/L 100 ml
Abamectin 18 g/L 100 ml
Pyrethrin 50 g/L 100 ml
Acrinathrin 22,5 g/L +abamectn 12,6 g/L 100 ml
17.VII Abamectin 18 g/L 100 ml
27V Pyrethrin 50 g/L 100 ml
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2020
17.V Acrinathrin 22,5 g/L +abamectn 12,6 g/L 100 ml
26.V Abamectin 18 g/L 100 ml
4.V Pyrethrin 50 g/L 100 ml
13.VI Acrinathrin 22,5 g/L +abamectn 12,6 g/L 100 ml
22.VI Abamectin 18 g/L 100 ml
1.V Pyrethrin 50 g/L
10Vl Acrinathrin 22,5 g/L +abamectn 12,6 g/L
19.Vil Abamectin 18 g/L
29.VII Pyrethrin 50 g/L
7.V Acrinathrin 22,5 g/L +abamectn 12,6 g/L
16.VII Abamectin 18 g/L
26.VIII Pyrethrin 50 g/L

The number of thrips for each treatment was subjected to anal

The significance of differences among the  tested wi .05 signi celevel.

number of thrips in different treatments was
RESULTS AND

The first thrips were found on the plants
during second half of May, in both 2019 i d tunnel were lower

attracted by the flowers than leavasiHiggi ¢ flowers was similar in the three
(1992) found that, in British Co i experimental greenhouses. In the control, the
more than 85% of F. occi C > population density of the thrips increased and
found on leaves, and tk continued to grow until the end of the season
adults in flowers wa o reach the highest number of thrips/flower
The mean nu ¢ i (31.34 in 2019 and 32.16 in 2020) at the last
presented in Table 3. ers of thrips/  week of the growing season (Table 3).

owers in the sweet pepper tunnels during 2019/2020.

Biologically controlled Chemically controlled
tunnel tunnel
2019
8.66 8.48
7.72 6.50
4.12 5.50
6.10 4.26
5.16 3.68
3.88 3.16
2.V 27.56 4.56 2.26
16.VIll 28.64 3.08 1.94
30.vill 31.34 2.16 1.48
2020
16.V 12.98 12.58 12.68
30.V 14.68 9.94 10.26
6.VI 18.70 8.08 9.38
20.VI 22.86 11.36 7.50
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4.V 25.30 8.34 5.26
18.VIl 26.46 6.50 4.46
1.VII 28.36 7.74 3.56
15.Vill 30.62 4.20 2.04
290.Vill 32.16 2.50 1.70

O. laevigatus proved to be an efficient In the biologically contr
predator in maintaining the number of thrips  the number of thrips/flower
under the economic threshold. According to economic threshold in the
Ramchandra and Chang (2013) the number  the first release of O.laevigatu
of thrips under the economic threshold is adult/m?in 2019. After the seco
4.9 individuals/flower. In our research, the
lowest number of thrips/flowers, recorded in
the biologically controlled tunnel was 2.16
thrips/flower in 2019 and 2.50 thrips/flower
in 2020. In the chemically controlled tunnel,
the lowest number of thrips/flowers was 1.48
thrips/flower and 1.70 thrips/flower in 2020,
what was expected after the application of the
insecticides.

17. 31V FAYl 21VE 5VIE 19VvIE 2.VIIE 16NV 30Vl

—o—Control ——BCT —4—CCT

ure 1. Mean number of thrips/50 flowers for different treatments in 2019
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35
25

. el

16.V 30V 6.VI 20.VI 4 VIl
—o—Control ——BCT

18.Vil

Statistically, insignificant differences were e chemically controlled tunnel
found between the biologically and chemicall iologically controlled

Table 4. Analysis of variance (SPSS)’a i i tween the treatments and the

Mean
Square F Sig.
Number of thrips/50 848.075 39.108 <.001
flowers for different 21.685
treatments in 2019 2216.598
Number of thrips/50 2039.879 2 1019.940 38.172 <.001
flowers for different 641.264 24 26.719
2681.143 26
MULTIPLE COMPARISONS
eatments (J) Treatments Mean Difference (I-J)) Std. Error Sig.
BCT 16.34056" 2.19521 <.001
CCT 17.24944" 2.19521 <.001
BCT Control -16.34056" 2.19521 <.001
CCT .90889 2.19521 683
CCT Control -17.24944" 2.19521 <.001
BCT -.90889 2.19521 .683
Control BCT 18.77333" 243672 <.001
thrips/50 flowers cCT 18.08444" 2.43672 <.001
for different BCT Control 1877333 243672 <0071
tzrgs(t)me”ts n ccT ~68889 243672 780
CCT Control -18.08444" 2.43672 <.001
BCT .68889 2.43672 .780

*The mean difference is significant at the 0.05 level
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CONCLUDING REMARKS

In the present study releasing O. laevigatus
showed to be effective and safe compared
to the chemical control program under the
same circumstances. The pirate bug reduced
F. occidentalis individuals below the economic
threshold and can be used effectively to
decrease or even to completely replace the
chemical treatments in pepper production in
plastic tunnels.

The results showed that there are
statistically significant differences between
the population of F. occidentalis in the tunnel
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YMNOTPEBA HA Orius laevigatus 3A KOHTPOJIA HA MONYJIALUWJATA HA Frankliniella occidentalis
(THYSANOPTERA: THRIPIDAE) KAJ MUMNEPKA BO 3ALUTUTEH MPOCTOP
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Pe3nme
Mako xemMuckute nectuumpm wrpaat BuTaNHa Yynora BO KOHTPONUPareTo Ha 6
WHCEKTM, TMe UCTO Taka NpuioHecyBaaT 3a 3abp3yBame Ha 3arajyBareTo Ha MoysaTa, B
MNMopaawn yectata ynotpeba MHCEKTUTE MHOTY O30 CTaHyBaaT OTMOPHM Ha akKTUBHM MaTepu
NPUPOLHUTE HeMpujaTeNn Ha LWTETHALWTE, a LUITETHO BNKjaaT v Bp3 nyreTto. Coo

3a 3allTUTa Ha pacTeHmjaTa BO 3alITUTEHWTe Nojpayja, 3a3ema Moronem
ynotpebata Ha XeMUCKM NecTULMAN.

LlenTa Ha HaweTo McTpaxyBame Oele fga ce yTBPAW edurkacHoC
(Hemiptera: Anthocoridae) 3a HamanyBare Ha nonynauujata
occidentalis). EKcnepumeHTOT Gelle nocTaBeH BO KOMepLmjaiH
125 m?, cekoj), nounpaHu Bo obnacta [laburbe, Penybnuka

[obveHute pe3yntati ofroBapaart Ha HaluUTe ou
naTtyBarbaTa. [lpefaTopoT ce Nokaxa kako edpurkaceH Bo

KnyuHun 36opoBu: npedamopu, buosowka
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