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Abstract

Aphids regularly infest apple orchards and are considered as one of the most damaging species,
especially in humid conditions. In 2021-2023, the collection of different species and the rate of
infestation by aphids on different apple varieties were studied in the region of Plovdiv, Bulgaria. Among
the four aphid species identified in the apple orchard, Aphis spiraecola and Dysaphis plantaginea were
predominant, followed by Aphis pomi and Dysaphis devecta. The rate of infestation varied significantly
among the apple varieties. The Gala Resistant was the most infested by the aphids with a population
coefficient (K) 302.5, followed by the Crimson Crisp — 124, the Pinova — 91, and the Red del Mestar —
52.5. The least infested variety was the Super Chief — 0.9, followed by the Modi — 2.2, the Fujion — 2.8,

the Enterprise — 7.2 and the Rosella — 19.
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INTRODUCTION

Aphids (Insecta: Hemiptera: Aphididae)
numbered approximately 4700-5000 species
worldwide (Remaudiire & Remaudiire, 1997;
Blackman & Eastop, 2006). Over 250 species
are dangerous pests on agricultural crops
(Blackman & Eastop, 2000, 2004). Aphids
appear annually in apple orchards and are
rightly considered one of the most damaging
species, especially in wet conditions. Different
aphid species have been identified in studies
conducted in apple production areas. These are
Aphis  pomi (DeGeer), Dysaphis devecta
(Walker) and D. plantaginea (Passerini)
(Diizgiines & Toros, 1978; Yigit & Uygun,
1982; Erol & Yasar, 1996; Gortir, 2004; Aslan
& Karaca, 2005; Narmanlioglu & Giiglii, 2008;
Dasc1 & Giiclii, 2008). In Canakkale Province,
Bayrami¢ District, in the village of Ahmetgeli,
three species of aphids were found on apple
(Malus domestica) - Dysaphis plantaginea
(Passerini), Dysaphis devecta (Walker) and
Macrosiphum rosae L (Sen & Ozpinar, 2019).
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Tan et al. (2021) studied the resistance
performance of four apple cultivars to the
woolly apple aphid, Eriosoma lanigerum
(Hemiptera: Pemphigidae) by simulating
seasonal temperature in northern China.
According to Angelova et al. (1996) this pest
occupies the third place of the most important
apple enemies since it damages the above-
ground, and also the underground parts of the
trees. When feeding, the aphids suck a large
amount of plant juice and in turn inject saliva
containing growth regulators which disrupt
physiological processes and cause a severe
deformation of the affected parts. Some species
secrete honeydew, and others are vectors of
plant viruses which increases their harmful
effects. According to Grigorov et al. (2004) ten
aphid species caused damage on apple in
Bulgaria: the wooly apple aphid (Eriosoma
lanigerum, Hausman); the black peach aphid
(Pterochloroides persicae, Cholodkovsky)
(rarely infests apple); Allocotaphis quaestionis,
Borner; the rosy leaf-curling apple aphid
(Dysaphis devecta, Walker); Dysaphis radicola,
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Mordvilko; the rosy apple aphid (Dysaphis
plantaginea, Passerini); the apple grain aphid
(Rhopalosiphum insertum, Walker); the green
apple aphid (Aphis pomi, DeGeer). On offshoots
and in nurseries are detected the cowpea aphid
(Aphis craccivora, Koch) and the black bean
aphid (Aphis fabae, Scopoli). In 2007 Andreev
et al. (2007) found the green citrus aphid Aphis
spiraecola, Patch, on apple in Bulgaria.

MATERIALS AND METHODS

The study was conducted during the
period 2021-2023. The observations were
carried out under field conditions in an
experimental orchard of different varieties of
apples at the Agricultural University - Plovdiv.
Nine varieties of apples were tested for their
attractiveness to aphis - Gala Resistant, Crimson
Crips, Pinova, Red Del. Mestar, Super Chief,
Modi, Fujion, Enterprise and Rosella. The new
for Bulgaria apple varieties the Enterprise, the
Modi, the Gala Resistant, the Pinova and the
Fujion are resistant to economically important
diseases. Apart from them, the Super Chief - as
a control, and the Rosella and the Crimson Crisp
varieties were included in the experiment.

Observations were carried out at
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Figure 1. Colonies of the green citrus p'hid Aphis spiraeco (left) and the r

intervals of 10 days during the vegetative period
by a visual inspection of all the trees in the
experimental orchard. The percentage of shoots
infested and the average number of aphids in the
colonies were recorded. The results are
presented using the complex indicator
"Coefficient of infestation” (K) which was
calculated according to the formula: K =
P.a/100, where: K - Coefficient of infestation; P
— percentage of the infested area (% infested
shoots); a — average density (average number of
aphids in the colonies).

The wingless adult females were
observed on the slides prepared according to the
modified method of Martin (1983) and the
species identification was done using the
identification keys of Blackman & Eastop
(2004).

RESULTS AND DISCUSSION

In the study carried out in the AU-
Plovdiv during the period 2021-2023, four
aphid species from the family Aphididae were
found on the nine tested varieties of apples
(Table 1) - Aphis spiraecola (Figure 1),
Dysaphis plantaginea (Figure 2), Aphis pomi
and Dysaphis devecta.

A -
osy apple aphid Dysaphis

plantaginea (right)
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ginea (left) and the rosy leaf-curling

o

apple aphid Dysaphis devecta (right)
Table 1. Aphid infestation on the different apple varieties during the period 2021-2023 in the AU-

Plovdiv
Aphid species
Apple variety Dysap_hls Aphls Aphis pomi Dysaphis
plantaginea spiraecola devecta
Gala Resistant + + — —
Crimson Crisp + + + +
Pinova + + + —
Red Del. Mestar + + + —
Super Chief — + — —
Modi + — — —
Fudjion + + — —
Enterprise + — + —
Rosella + + +
The rosy apple aphid Dysaphis Resistant, where the population coefficient (K)

plantaginea is a migrating aphid species with
apple as a winter host and species from genus
Plantago (plantain) as summer hosts. Of all the
aphid species on apple, this species has the
greatest importance as a pest, as it forms very
large and dense colonies that develop on the
tops of shoots. The damage is very clearly
visible and remains in the crown for a long time
even after the aphids leave the apple. Colonies
of D. plantaginea were found in all apple
varieties examined, except for the Super Chief
variety (Table 1). The most heavily attacked
variety by the rosy apple aphid is the Gala

29

was slightly above 270. The lowest population
density of the species was found on the
Enterprise variety - K-0.6 (Figure 3).

The rosy leaf-curling apple aphid
Dysaphis devecta has a shortened life cycle with
emergence of laying forms in the middle of the
growing season. The aphid appears on the apple
almost at the same time as D. plantaginea — in
the late March and early April. It causes specific
damages - curling of the leaf downwards and a
formation of "galls" with a reddish color (Figure
2). During the period of observation, the
population density of the rosy leaf-curling aphid
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was relatively low. The species was found only
in two of the examined apple varieties — the
Crimson Crisp (K-3.4) and the Rosella (K-2.8).
(Figure 3). The presence of D. devecta as a pest
in apple orchards is not of great importance due
to its limited distribution and a relatively low
rate of infestation.

The green apple aphid Aphis pomi is a
species which does not alternate hosts. Aphids
inhabit the upper parts of growing shoots,
suckers and basal shoots. Under the influence of
damage caused to plants, leaves turn yellow and
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fall off, and shoots have slow growth. Aphids
secrete honeydew, on which saprophytic fungi
develop. Colonies of the species were found in
four of the examined apple varieties, with the
highest number recorded in the Pinova variety
(K-15.9), followed by the Red Del. Mestar (K-
8.2), the Crimson Crisp (K-7.0) and the
Enterprise (K-6.6). The importance and degree
of attack of A. pomi as a pest in apple orchards
is significantly lower, compared to those of the
green citrus aphids.

Modi Fudjion Enterprise Rosella

Aphis pomi Dysaphis devecta

Figure3. Degree of infestation by aphid species on different apple varieties during the period 2021-
2023 in the AU-Plovdiv

CONCLUSION

In the current study four species of aphids
(Hemiptera; Sternorrhyncha; Aphididae) were
identified as pests of apple in the region of
Plovdiv during the period 2021-2023. The
dominant species were the rosy apple aphid
(Dysaphis plantaginea) and the green citrus
aphid (Aphis spiraecola). The species Dysaphis
devecta and Aphis pomi occurred less
frequently, in lower density and were not of
great importance as pests of the apple. The
variety Gala Resistant was the most infested by
the aphids with the coefficient (K) reaching
302.5, of which 271.5 was for the infestation by
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D. plantaginea and 31.0 — by A. spiraecola. The
least susceptible to aphid infestation was the
variety Super Chief (K-0.9), followed by the
Modi (K-2.2) and the Fujion (K-2.8).
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