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Abstract 

The aim of this study was to evaluate the biological efficacy of chemical insecticides, from 

different chemical classes, recommended for the control of the apple aphid Aphis pomi in apple orchards 

in Bulgaria. The experiment was carried out in 2023  in the experimental field of Agricultural 

University-Plovdiv. The insecticides tested were spirotetramat (Movento 100 SC), flonikamid 

(Teppeki) and acetamiprid (Mospilan 20 SG). The insecticides were applied at the concentrations 

recommended for the control of this and other pests. All the tested chemical insecticides showed very 

high biological efficacy, therefore they can be recommended as suitable for efficient control of Aphis 

pomi on apple.  
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INTRODUCTION 

 

In the world, aphids (Insecta: Hemiptera: 

Aphididae) account for about 4700-5000 

species (Remaudiire & Remaudiire, 1997; 

Blackman & Eastop, 2006). Aphids are 

considered important pests which threaten both 

the quality and quantity of the yield. The green 

apple aphid (Aphis pomi de Geer) (Hemiptera: 

Aphididae) is economically significant pest of 

apple (Malus Mill., Rosaceae) in the Pacific 

Northwest and wordwide (Lowery et al., 2006). 

The species is widespread in Europe, the Middle 

East, North America and New Zealand 

(Blackman and Eastop, 1985). Aphis pomi is 

one of the most important pests from the 

Aphididae family in Slovenia (Vrabl, 1999) as 

well as in other European countries (Yvon et al., 

2000). The green apple aphis Aphis pomi is one 

of the most economically important aphid 

species in Serbian apple orchards (Dimić, 2000; 

Petrović-Obradović, 2003).  

According to Popov (1971), Pelov (1977), 

and Grigorov (1980, 2004) the most important 

aphid species on apple in Bulgaria is the green 

apple aphid Aphis pomi. The aphid damages 

apple and other pome fruit species, including 

pear, quince and hawthorn. It is feeding also on 

host from the genera Rosa, Spiraea, Cornus, 

Sorbus, Cotoneaster, Chaenomeles and 

Mespilus (Volkov et al., 1955; Brunt et al., 

2005; Pfeiffer et al., 1995). The green apple 

aphid completes its life cycle on a single host 

species but according to Grigorov (1980) it is a 

migrating species. However, it is very likely that 

such reports were related to the presence of the 

green citrus aphid (Aphis spiraecola), which is 

very similar in morphology. The two species 

can very easily be misrecognized on apple and 

other common hosts (Blackman and Eastop, 

1989, 2004; Brunt et al, 2005; CABI, 2023). The 

green apple aphid is feeding in dense colonies 

on the young shoots and undersides of leaves of 

apple. They do not cause severe deformations, 

but significantly slow down shoots growth. As a 

result of the damage, the chlorophyll is 

destroyed, photosynthesis rate decreases, the 

leaves turn yellow and fall off, and the shoots 

have a slow growth. Aphids excrete abundant 
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"honey dew" ( Grigorov, 1980; Kaakeh et al, 

1993; Pfeiffer et al, 1995).  

For the control of this aphid and other 

aphids, different chemical insecticides are used 

in Bulgaria (BFSA, 2023). The aim of this study 

was to establish the efficacy of chemical 

insecticides, from different groups, which are 

recommended for the control of Aphis pomi on 

apple orchard in Bulgaria. 

 

MATERIALS AND METHODS 

 

The study was carried out in June 2023 

with apple variety Pinova in an experimental 

apple orchard, , at the Agricultural University - 

Plovdiv. The biological efficacy of three 

insecticides from different chemical classes was 

tested - spirotetramat (Movento 100 SC), 

flonikamid (Teppeki) and acetamiprid 

(Mospilan 20 SG) (Table 1).  

Table 1. List of the tested plant protection products for the control of Aphis pomi under field conditions 

Active ingradient Chemical class Trade name Concentration 

spirotetramat derivatives of tetramic acid Movento 100 SC 0.075% and 0.12% 

flonicamid pyridinecarboxamide Teppeki 50 WG 0.01% and 0.015% 

acetamiprid neonicotinoid Mospilan 20 SG 0.025% 
 

Spirotetramat (Movento 100 SC) is a 

systemic insecticide from a new group - 

derivatives of tetramic acid, which move both 

acro and basipetal in the treated plants. It is 

intended for foliar treatment against a wide 

range of sucking insects. Due to its systemic 

effect, it can compensate for small patches in the 

treatment. The product inhibits the synthesis of 

lipids, which is why it acts mainly during the 

juvenile stages of the pests and does not have a 

knockdown effect. On the other hand, it has a 

very long aftereffect. Movento 100 SC does not 

have cross-resistance with pyrethroids and 

nicotinoids and can successfully control 

populations of aphids, whiteflies and scale lice 

resistant to these active substances. 

Flonikamid (Teppeki 50 WG) is a 

systemic pyridine insecticide with contact and 

stomach action, which also penetrates in the 

treated plants with a translaminar and acropetal 

movement in the plant. The product is an 

antifeedant - a neuroinhibitor of feeding 

activity. It causes spontaneous peristalsis of the 

digestive tract and makes feeding impossible. It is 

suitable for insects with piercing-sucking 

mouthparts. In Bulgaria, it it well-known, but it 

is not officially registered for the control of 

aphids on fruit crops. 

Acetamiprid (Mospilan 20 SG) is a 

neonicotinic (chlornicotinyl) insecticide from the 

group of nitromethylenes. It has translaminar and 

systemic (mostly acropetal) movement in plants. It 

penetrates into the body of insects by contact and 

ingestion. Acetamiprid is a nicotinic agonist that 

reacts with nicotinic acetylcholine receptors 

(nACh-R). The activation of the nACh-R 

receptors causes hyperactivity, muscle spasms, 

and death. Acetamiprid is highly toxic to 

insects, but less to mammals. This is the newest 

insecticide from the group of neonicotinoids, 

authorized for use in Bulgaria. It is widely used to 

control insects with piercing-sucking mouthparts in 

a wide range of agricultural crops, including the test 

aphid species with an application dose of 250 g/ha 

(0.025%), therefore it was chosen as an etalon. 

The species Aphis pomi was confirmed 

using the identification keys of Blackman and 

Eastop (2004). The treatment was carried out by 

spraying directly on medium-sized colonies of 

the aphid (Figure 1), in which individuals were 

previously counted with tested concentrations 

of the selected chemical insecticides and the 

control was treated with water. Each variant was 

comprised of 5 replicates. The number of 

surviving individuals was recorded on the 1st, 

3rd, 5th, and 7th day after the treatment. The 
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biological efficacy was calculated using the 

formula of Henderson & Tilton (1955). 

 
Figure 1. Colonies of green apple aphids Aphis 

pomi 

 

RESULTS AND DISCUSSION 

 

The product with active substance 

spirotetramat (Movento 100 SK) showed 

excellent activity against Aphis pomi (Figure 2). 

At the higher concentration (0.12%), the 

efficacy reached 99.8% on the first day after 

treatment, and 100% on the 3rd day. At the lower 

concentration (0.075%) – 100% mortality was 

recorded on the fifth day (Figure 3). The product 

with the active ingredient flonikamid (Teppeki 

50 WG) also showed a very good effect. At the 

higher concentration (0.015%), the efficacy 

measured one day after treatment was 98.5% 

and reached 100% on the 3rd day. At the lower 

concentration (0.01%), the efficacy diminished 

and reached 100% on the 5th day after 

treatment. The product with active ingradient 

acetamiprid (Mospilan), which was used as an 

etalon also showed a very good effect against 

green apple aphid, and on the 7th day after 

treatment, the efficacy reached 100%.  

 
Fig. 2. The green apple aphids one day after 

treatment with Movento SK (spirotetramat) 

 
Fig. 3. Efficacy of chemical insecticides against the green apple aphid Aphis pomi on apple under field 

conditions 
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Tamaš el al. (2012) reported similar 

results from the field trials in the Radmilovac 

and Bela Crkva sites, Serbia, which showed 

high efficacy of acetamiprid (Mospilan) – 92.8-

100% in controlling Aphis pomi.  

The results on the effect of various 

treatments on population of green apple aphid 

revealed Spirotetramat (Movento) 15.31% OD 

@0.024% and Fipronil 5% SC @0.008% 

resulted in highest mean percent reduction of 

85.10% and 80.38% respectively which were 

statistically at par. Spirotetramat 15.31% OD 

@0.024% recorded highest increase in 

qualitative yield of apple (44.18%) over control 

(Jan, 2023). 

 

CONCLUSION 

 

1. The tested chemical insecticides have 

very high biological efficacy against Aphis 

pomi. Of these, Movento 100 SC (spirotetramat) 

in a concentration of 0.12%, reached 100% 

efficacy on the 3rd day after treatment.  

2. The product Teppeki (flonikamid) in its 

higher concentration 0.015% also reached 100% 

efficacy on the 3rd  day after treatment. 

3. In the widely distributed Mospilan 20 

SG (acetamiprid), 100% efficacy was found on 

the 7th  day after treatment. 

4. All tested chemical insecticides are 

suitable for efficient control of the green apple 

aphid Aphis pomi on apple, even at their lowest 

recommended concentration. 
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