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ABSTRACT

The aim of observations carried out in the years 2008-2009 in the Botanic Garden in
Krakow was to determine the population dynamics of Aphis fabae Scopli, 1763 on
Viburnum opulus L., Cryptomyzus ribis (Linnaeus, 1758) on Ribes sanguineum Pur-
sch, Rhopalosiphum padi (Linnaeus, 1758) on Padus avium Mill. and Liosomaphis
berberidis (Kaltenbach, 1843) on Berberis thunbergii ‘Atropurpurea’ as well as the
species composition of predatory insects (Syrphidae, Coccinellidae) occurring in their
colonies. In both years of observation the largest aphid colonies were registered on
P. avium and B. thunbergii whereas the smallest on R. sanguineum. In the year 2008
— 11 species and in the year 2009 — 8 species of Syrphidaec were recorded. In both
research years Episyrphus balteatus (De Geer, 1776), and Epistrophe eligans (Harris,
1780) dominated, constituting over 50% of all collected syrphids. The presence of 5
species of Coccinellidae in 2008 and 6 species in 2009 was registered. Adalia bipunc-
tata (Linnaeus, 1758) and Coccinella septempunctata Linnaeus, 1758 turned out to be
the most numerous species as they constituted 72% of all coccinellids in 2008 and 62%
of the same in 2009. The largest number of specimens and species of Syrphidae an
Coccinellidae was registered in R. padi colonies on a bird-cherry and in L. berberidis
colonies on a barberry.
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INTRODUCTION

Ornamental shrubs are a valuable element of urban green plantings due to
their decorative shape, leaves and colorful, fragrant flowers. Their decorative
values are largely limited by the insects feeding on them, especially aphids,
which increase in number in urban areas, as has been reported by many authors
(CicHocka & GoszczyNskl, 1991; 2008; Jaskiewicz, 1995; 1996; 2004; BubpziNsKA
& GoszczyNski, 2010).

Aphid colonies inhabit leaves on the top parts of shoots, stalks and flowers, and
their feeding results in hampering the shoot growth. The attacked leaves are twisted
and deformed, covered with red galases and spots, flowers are deformed and whole
shrubs are covered with honeydew on which sooty mould develops, limiting the
assimilation area (WNUK & GOSPODAREK, 1999; Jaskiewicz 2000; JASKIEWICZ et al.,
2001; WoiciEcHoWICZ-ZYTKO, 2004; BorowIAK-SoBKOWIAK & WILKANIEC, 2010).

The population of aphids is limited by numerous groups of predatory insects,
among which Syrphidae and Coccinellidae play a major role (JASKIEWICZ et al.,
2001; WNUK, 2000; 2004; 2005; WoicIECHOWICZ-ZYTKO, 2009).

The aim of this work was to determine the role of the predatory Syrphidae and
Coccinellidae in reducing the population of aphids feeding on ornamental shrubs
in the Botanic Garden of the Jagiellonian University in Krakow.

MATERIAL AND METHODS

The research was carried out in the years 2008-2009 on the following shrubs:
Viburnum opulus L. Ribes sanguineum Pursch, Padus avium Mill. Berberis thun-
bergii ‘ Atropurpurea’, (three shrubs of these species) in the Botanic Garden of the
Jagiellonian University. Ten shoots with aphid colonies were selected on each
shrub on which, at weekly intervals from April until June, aphids and predatory
larvae of syrphids as well as adults and larvae of coccinellids were counted. The
larvae of Syrphidae were collected from the remaining shoots and reared in Petri
dishes until they pupated.

Adult specimens of Syrphidae were identified in terms of species on the basis
of keys developed by Baxkowska (1963) and van VEEN (2004) whereas Coccinel-
lidae were identified on the basis of BieLawsk1’s (1959) key.

The naming of Syrphidae species was based on SoszyNski (1991).

RESULTS AND DISCUSSION

In both years of observations aphids were present in similar intensity. They
appeared on all observed shrubs in the first decade of April (Fig. 1).
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On a bird-cherry Rhopalosiphum padi (Linnaeus, 1758) colonies grew in
number very quickly and they reached their maximum towards the end of April
and at the beginning of May. At this time they constituted colonies which amount-
ed to 250 (2009) — 270 (2008) specimens/tip. The aphids fed on the upper side of
leaves, inflorescences and on the tops of shoots. R. padi formed 3 generations on
a bird-cherry and afterwards migrated onto the summer hosts (grasses, including
most cereal crops). The aphids disappeared during the third decade of May (2008)
and at the beginning of June (2009).

On other shrubs the aphids reached their maximum of appearance later, i.e. in
the second decade of May. The most numerous colonies were observed on a bar-
berry 200 (2009) -300 (2008) specimens of Liosomaphis berberidis (Kaltenbach,
1843)/tip, whereas the smallest colonies were encountered on a currant bush — 30
(2009) — 80 (2008) specimens of Cryptomyzus ribis (Linnaeus, 1758)/tip (Fig.1).
On a currant bush the aphids settled on the underside of leaves. As a result of
their feeding very characteristic wine-red colour blisters appeared on the upper
surfaces of leaves. Aphis fabae Scopoli, 1763 on a barberry and a viburnum fed on
tops of shoots and the undersides of leaves, which resulted in hampering the shoot
growth; the attacked leaves were twisted and deformed while shrubs were cov-
ered with honeydew on which sooty mould developed. It covered the leaves and
limited the assimilation area, at the same time decreasing the ornamental value of
those plants. After the maximum of appearance the aphids number was decreasing
as a result of migrations to summer hosts as well as predators’ activity until they
finally disappeared in the second/third decade of June (Fig. 1).

On a golden currant bush Jaskiewicz (2000) observed 5 aphid species: Aphis
schneideri (Borner, 1940), Aphis grossulariae Kaltenbach, 1843, Nasonovia
ribisnigri (Mosley, 1841), Cryptomyzus ribis (Linnaeus, 1758) and Cryptomyzus
galeopsidis (Kaltenbach, 1843). The most common species was A. schneideri,
whereas the least numerous was C. ribis.

GospPoDpAREK (2007), while analyzing the influence of air pollution on the
appearance of 4. fabae on a Sweet Mock Orange observed the occurrence of the
first aphid colonies at the beginning of May (during the period of the maximum
of appearance the size of colonies amounted to 700-1000 specimens) whereas
WoiciecHowicz-ZyTKO (2009) registered first aphids in mid-April, and observed
colonies of 150-300 specimens during the maximum of their occurrence.

Jaskiewicz et al. (2001), during the three-year studies on L. berberidis found
out that weather conditions had a significant impact on the aphids occurrence —
first aphids started appearing from the mid-April to mid-May depending on the
year of observation. Jaskiewicz (1995) recorded the maximum of aphids infesta-
tion beginning towards the end of May until the end of June.
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Figure 1. The population dynamics of aphids on the different shrubs
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Syrphids appeared several days later than the first aphids. Their maximum
of abundance was observed after the maximum of aphids. In 2008 year — 11 spe-
cies and in 2009 — 8 species of Syrphidae were recorded (Fig. 2). Most species
occurred in both years of the research, with the exception of 2009, when no lar-
vae of Platycheirus scutatus (Meigen, 1822), Melanostoma mellinum (Linnaeus,
1758) and Epistrophe euchroma (Kowarz, 1885) were recorded; Baccha elongata
(Fabricius, 1775) occurred only in 2009. In both research years Episyrphus balt-
eatus (De Geer, 1776), and Epistrophe eligans (Harris, 1780) dominated, consti-
tuting over 50% of all collected syrphids. The largest number of specimens and
species of Syrphidae was registered in R. padi colonies on a bird-cherry (with a
domination of the early spring species E. eligans) and in L. berberidis colonies on
a barberry (Tab. 1).

Information on the role of syrphid larvae in reducing population of aphids
on various ornamental shrubs can be found in publications by ZIARKIEWICZ
& Kozrowska (1973), CicHocka & GoszczyNsklI (1991), Jaskiewicz (1996), WNuk
(2004), WoiciEcHowicz-ZyTKo (2004, 2009).

Wnuk & GospopAREK (1999), Wiuk (2000) observed the presence of 10 syr-
phid species in 4. fabae colonies on various host plants. The dominant were larvae
of the early spring species — E. eligans. Gospoparek (2007), while investigat-
ing the effect of the urban environment with various degrees of pollution on the
occurrence of the Syrphidae in 4. fabae colonies on syringe bushes reported no
diversification in syrphid species composition in connection with the pollution.
The most frequently encountered species were: E. eligans, E. balteatus, Syrphus
ribesii (Linnaeus, 1758), Syrphus vitripennis Meigen, 1822,

The importance of aphids developing in early spring on trees and shrubs as
a valuable source of food for the first syrphid larvae was pointed out by Wnuk
(2005), WoiciEcHowicz-ZyTko (2009).

During the observations of aphid colonies on ornamental shrubs, apart from
the syrphid larvae there was also noted the presence of adults and larvae of the
Coccinellidae. Coccinellids appeared in aphid colonies in early spring during
the appearance of first aphid colonies (Fig. 3). They reached a maximum of
appearance during the peak of the aphid number. The presence of 5 species
in 2008 and 6 species in 2009 was registered. Adalia bipunctata (Linnaeus,
1758) and Coccinella septempunctata Linnaeus, 1758 turned out to be the most
numerous species as they amounted to 62% of all coccinellids in 2009 and 72%
of the same in 2008.
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Figure 2. Species composition of predatory syrphids occurring in aphid colonies on different
shrubs
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Figure 3. Species composition of Coccinellidae occurring in aphid colonies on different shrubs

As in the case of the Syrphidae the largest number of the Coccinellidae was
noted in R. padi colonies on a bird-cherry and in L. berberidis colonies on a bar-
berry (Tab. 1).

The Coccinellidae overwinter in the adult stage in natural hiding places and
thus they are considered to be the most effective predators of aphids on trees
and shrubs in early spring (Orszak 1978; Orszak & Niemczyk 1986). According
to Jaskiewicz (2000), Jaskiewicz et al. (2001) and WoiciecHowicz-ZyTko (2004)
coccinellids were the most often encountered predators in L. berberidis colonies
on a barberry and C. ribis on a currant bush. C. septempunctata, A. bipunctata
and C. quinquepunctata were the most numerous species. Similar dominance
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of species in A. fabae colonies on a spindle tree was reported by BArczak ef al.
(1996).

Table 1. The occurrence of predatory Syrphidae and Coccinellidae in aphid colonies on the
different shrubs in Botanic Garden of Jagiellonian University (2008-2009)

. 2008 2009
Species Total
Rp.| Af| Cr|Lb|Rp|AL] Cr[Lb.
Syrphidae
Episyrphus balteatus (De Geer, 1776) 9 7 6 141 7 5 5 8 61
Epistrophe eligans (Harris, 1780) 9 1 - 2 11 1 - - 24
Sphaerophoria scripta (Linnaeus, 1758) - 2 3 4 3 - 1 4 17
Syrphus vitripennis Meigen, 1822 5 2 - 4 1 1 - 3 16
Syrphus ribesii (Linnaeus, 1758) 4 1 2 1 1 2 4 17
Eupeodes corollae (Fabricius, 1794) 2 2 2 1 1 1 3 14
Scaeva pyrastri (Linnaeus, 1758) - 1 - 2 - 1 1 2 7
Sphaerophoria menthastri (Linnaeus, 1758) - - 1 2 - - - - 3
Melanostoma mellinum (Linnaeus, 1758) - 1 - - - - - - 1
Epistrophella euchroma (Kowarz, 1885) 2 - - - - - - - 2
Platycheirus scutatus (Meigen, 1822) - - - 1 - - - - 1
Baccha elongata (Fabricius, 1775) - - - - - - - 1 1
total 31 17| 14 | 33 | 24| 10 | 10 | 25 164
Coccinellidae
Coccinella septempunctata Linnaeus, 1758 5 4 2 7 8 3 1 5 35
Adalia bipunctata (Linnaeus, 1758) 11 3 4 8 8 2 2 4 42
Propylaea quatuordecimpunctata (Linnaeus, 1758) 2 3 1 4 1 - 2 6 19
Coccinula quatuordecimpustulata (Linnaeus, 1758) - - 1 2 - 2 - - 5
Coccinella quinquepunctata Linnaeus, 1758 - 1 - 3 - - 1 5
Harmonia axyridis (Pallas, 1773) - - - - - 2 4 8
total 18 11 8 24 | 17 9 7 20 114

R.p. - Rhopalosiphum padi, A.f. - Aphis fabae, C.t. - Cryptomyzus ribis , L.b. - Liosomaphis
berberidis

REFERENCES

Baxkowska R. 1963. Klucze do oznaczania owadow Polski. XXVII Muchowki —
Diptera. Zeszyt 24 Syrphidae. PWN, Warszawa, 236 p.

Barczak T., Kaczorowski G., BurMisTRZAK M. 1996. Coccinellid beatles (Coccinel-
lidae, Col). associated with population of Aphis fabae Scop. - complex (Aphidi-
dae, Hom.) on spindle bush. Preliminary results. Aphids and other Homopterous
Insects, 5: 15-22.



APHIDS AND THEIR PREDATORS OCCURRING ON SOME SHRUBS... 153

BieLawski R. 1959. Klucze do oznaczania owadow Polski. XIX. Biedronki Coccinel-
lidae. PWN, Warszawa, 92 p.

Borowiak-SoBkowiak B., WiLkaniec B. 2010. Occurrence of aphids (Hemiptera,
Aphidoidea) on tree and shrubs in Cytadela Park in Poznan. Aphids and other
Hemipterous Insects, 16: 27-35.

Bupziiska L., Goszczy§skl W. 2010. Coniferous plants in the urban greenery of Lub-
lin and their aphidofauna. Aphids and other Hemipterous Insects, 16: 37-47.
Cicnocka E., GoszczyNski W. 1991. Mszyce zasiedlajace drzewa przyuliczne w
Warszawie. [In:]: Mszyce, ich biologia, szkodliwos$¢ 1 wrogowie naturalni. PAN,

Warszawa: 9-18.

CicHockA E., Goszczynski W. 2008. The impact of urban pressure on species com-
position and number of Arthropoda on trees in a city on the ex ample of Warsaw.
Aphids and other Hemipterous Insects, 14: 63-72.

GosPoDAREK J., 2007. Diptera, Syrphidae in urban environment with various degree
of pollution. Ekological Chemistry and Engineering, 14(9): 949-956.

Jaskiewicz B. 1995. Obserwacje nad liczebnoS$cia Liosomaphis berberidis Kalt. na
Berberis vulgaris L. w latach 1989 — 1991. Annales Universitatis Mariae Curie-
Sktodowska, Lublin Polonia, Vol. III, 23: 219-225.

Jaskiewicz B. 1996. Quantity of aphids on shrubs of Spirea arguta Zabel in Lublin.
Aphids and other Homopterous Insects, 5: 75-82.

Jaskiewicz B. 2000. Mszyce obnizajace dekoracyjno$¢ krzewow porzeczki ztotej.
Ochrona Roélin, 11: 25-26.

Jaskiewicz B. 2004. Aphids (Homoptera, Aphidodea) inhabiting the shrubs of Coto-
neaster divaricatus Rehder et E.H. Wilson in the urban area of Lublin. Part II.
Domination and frequency of aphids, their natural enemies and the injures caused
by aphids. Electronic Journal of Polish Agricultural Universities, Horticulture,
7(2). www.ejpau.media.pl

Jaskiewicz B., Barroszek A., Kmie¢ K., 2001. Population dynamics of Liosoma-
phis berberidis Kalt. on Berberis vulgaris L. shrubs in Lublin. Aphids and other
Homopterous Insects, 8: 245-254.

Ovszak R. 1978. Drapiezne biedronkowate. [In:] Boczek J., Lipa J. (eds.) Biologiczne
metody walki ze szkodnikami roslin. PWN, Warszawa, 253-266.

Ovrszak R., Niemczyk E., 1986. The predacious Coccinellidae associated with aphids
in apple orchards. Ekologia Polska, 34(4): 711-721.

Soszy§ski B. 1991. Syrphidae, Cenopidae. [In:] Razowski J. (ed.) Wykaz zwierzat
Polski. T II, cz.XXXI1/25-29. Insecta, Trichoptera — Siphonaptera, cz.XXXIII-
XLII Chaetognatha — Mammalia.: 161-173.

VAN VEEN M.P. 2004. Hoverflies of Northwest Europe. Identification keys to the Syr-
phidae. KNNV Publishing, 254p.

Wnuk A. 2000. Ornamental shrubs in the food chain on aphidophagous Syrphidae
(Diptera). Protection of Plant Collections against Pest and Diseases. I: 45-52.
Wnuk A. 2004. Occurrence of aphidophagous syrphid (Diptera, Syrphidae) in colo-

nies of Macrosiphum rosae (L.) on roses in Botanic Garden of the Jagiellonian



154 ELZBIETA WOJCIECHOWICZ-ZYTKO, BEATA JANKOWSKA

University Cracov. Protection of Plant Collections against Pest and Diseases. II:
44-48.

Wnuk A. 2005. Roslinno$¢ w tancuchu pokarmowym dla mszycozernych bzygo-
watych (Diptera, Syrphidae). [In:] Ochrona srodowiska naturalnego w XXI wieku
— nowe wyzwania i zagrozenia. Fundacja na rzecz wspierania badan naukowych
W.0., A.R. w Krakowie.: 95-103.

WnUK A., GosPoDAREK J. 1999. Occurrence of aphidophagous Syrphidae (Diptera) in
colonies of Aphis fabae Scop., on its various host plants. Ann. of Agr. Sci. series
E — Plant Protection, 28 (1/2): 7-15.

Worciecnowicz-Zytko E. 2004. The occurrence of Liosomaphis berberidis Kalt.
(Homoptera, Aphidodea) and its predators on the Berberis vulgaris L. Protection
of Plant Collections against Pest and Diseases. I1: 70-73.

Worciecnowicz-Zytko E. 2009. Predatory syrphids (Diptera, Syrphidae) and lady-
bird beetles (Coleoptera, Coccinellidae) and the colonies of Aphis fabae Scopoli,
1763 (Hemiptera, Aphidoidea) on Philadelphus coronarius L. Aphids and other
Hemipterous Insects, 15: 168-181.

Ziarkigwicz T., Kozrowska A. 1973. Materiaty do poznania sktadu gatunkowego
drapieznych bzygowatych (Syrphidae, Dietera) wystepujacych w koloniach
mszyc na krzewach ozdobnych. Pol. Pismo Ent., 43: 621-626.

Mszyce i ich drapiezcy wystepujacy na krzewach
w Ogrodzie Botanicznym Uniwersytetu Jagieloniskiego w Krakowie

STRESZCZENIE

Obserwacje przeprowadzono w latach 2008 - 2009 w Ogrodzie Botanicznym Uni-
wersytetu Jagiellonskiego w Krakowie. Celem pracy byto ustalenie dynamiki populacji
Aphis fabae Scopli, 1763 na Viburnum opulus L., Cryptomyzus ribis (Linnaeus, 1758) na
Ribes sanguineum Pursch, Rhopalosiphum padi (Linnaeus, 1758) na Padus avium Mill.
i Liosomaphis berberidis (Kaltenbach, 1843) on Berberis thunbergii ‘Atropurpurea’
oraz stwierdzenie sktadu gatunkowego owadéw drapieznych (Syrphidae, Coccinellidae)
wystepujacych w koloniach tych mszyc. W obu latach badan najwigksze kolonie mszyc
zaobserwowano na P. avium oraz na B. thunbergii.

W 2008 roku zanotowano wystgpowanie 11 a w 2009 r. 8 gatunkdéw Syrphidae, wérod
ktoérych dominowaty Episyrphus balteatus (De Geer, 1776) i Epistrophe eligans (Har-
ris, 1780) stanowiac ponad 50% ogdtu zebranych bzygowatych. Wsrod biedronkowatych
(5 gatunkéw w 2008 roku i 6 gatunkow w 2009 roku) dominowaly Adalia bipunctata
(Linnaeus, 1758) i Coccinella septempunctata Linnaeus, 1758. Najwigksza liczbg osobni-
koéw oraz gatunkéw bzygowatych i biedronkowatych zanotowano w koloniach R. padi na
czeremsze oraz L. berberidis na berberysie.



