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COMPOSITION OF COCCINELLID COMMUNITIES
IN SUGAR BEET FIELDS IN VOJVODINA*

ABSTRACT: This paper presents a synthesis of the results obtained during a long-
-term investigations conducted on the distribution of aphidophagous coccinellid species and
their quantitative and qualitative structure in sugar beet fields in Vojvodina. Composition of
coccinellid communities and the annual changes in abundance of species are influenced by
many variable environmental factors, but also by the prey availability during the season.
Chemical treatments against flea beetles in May or/and against noctuid larvae in late July
and the type of the adjacent crops may also affect the quantitative composition of adults
coccinellid on sugar beet fields. During the season, adults coccinellid are more abundant
than larvae. The qualitative structure of coccinellid communities in sugar beet fields is not
different than those from other field crops. These communities consist mainly of Coccinella
septempunctata L.; Semiadalia undecimnotata S c hn.; Propylaea quatuordecimpunctata L.;
Hippodamia (Adonia) variegata Goeze and Hippodamia tredecimpunctata L. Other spe-
cies are present in a small fractions.
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INTRODUCTION

Aphids can be considered a major pest of sugar beet crops in Vojvodina.
They appear on the crop with a variable intensities every year. Infestation of
the plants by aphids differs within a single field and between fields with diffe-
rent locations. Two aphid species feed on and inflict the most damage on su-
gar beet in Vojvodina. The green peach aphid, Myzus persicae Sulz. which
occurs on young plants early in the season and the bean aphid, Aphis fabae
S c o p. which occurs all during the season. The crop is more commonly attac-
ked by the bean aphid than green peach aphid. According to Lowe (1975),
sugar beet is relatively poor host plant for M. persicae and this aphid normally
occurs in small populations which increase relatively slowly. These two aphids

* The paper was presented at the first scientific meeting IV INTERNATIONAL SYMPO-
SIUM ON SUGAR BEET Protection held from 26—28 september 2005 in Novi Sad.
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are important in most sugar beet production areas, because they are a vector of
beet yellow virus. Although sugar beet is commonly attacked by Aphis fabae,
some aphid species, which are transient on the crop may be found in small
numbers during the summer (Camprag, 1973).

Aphids on field crops are usually attacked by complex of predators. Most
of these predators are polyphagous. However, both of predators and their prey
form a system of interrelated components. The majority of principal aphid pre-
dators enter the fields from outside. Therefore, knowing the sources from
which predators are moving is critical. The nature of surrounding habitat,
especially the kind of adjacent crops influence not only which species of pre-
dators are going to be present in a cultivated field but also the number of each.
Innumerable papers have been published on complexes of aphidophagous spe-
cies associated with various host plant/aphid system (Pruszynski and
Lipa, 1971, Hodek, 1973, Honek, 1981, 1982, 1983, Radwan, 1983,
Thalji, 1981, 1988; Lazarevska and Thalji, 1997). The aim of this
work was to determine the composition of coccinellid communities in sugar
beet fields, their abundance, seasonal and annual changes.

MATERIAL AND METHODS

The occurrence and population density of aphids and aphidophagous coc-
cinellids were recorded during long-term investigations every year. The study
was carried out at several localities representing the main landscape types in
Vojvodina. Depending on weather conditions, sugar beet fields were regularly
visited, at two weeks interval, from early May until the late of September each
season. At the time of coccinellid settling on the crops (early May), adults
coccinellid were visually counted by “walking counts” method (Honek,
1982), along a transect of 100 walks (about 80 meters). At this period, when
at least five coccinellid adults were recorded, this indicated that the young
plants were occupied by alatae or the first small colonies of aphids especially
those of Myzus persicae. Later on, the ratio of infested plants was estimated
by inspecting of 100 plants. Within a five rows, 20 randomly selected plants,
per each were carefully inspected and the numbers of egg batches, larvae and
adults of coccinellid were also registered.

RESULTS

Sugar beet fields play an important role in the preservation of coccinellid
communities and they may be considered as an ecological reservoir for many
species of natural enemies. These findings were confirmed in early studies by
Thalji (1994). The author emphasized that sugar beet fields in Vojvodina,
annually harboured about 27% of the overall coccinellid populations. On the
other hand, coccinellid communities on sugar beet fields are similar to those
on other field crops and there are no coccinellid species found to be closely
associated with this crop. A wide spectrum of species occurs on all crops infe-
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sted by aphids in Vojvodina (Simi¢ and Pavkov, 1988, Camprag et
al., 1990, Thalji, 1991, 1994).

OCCURRENCE AND SEASONAL VARIATION IN
COCCINELLID SPECIES

The occurrence of species and the richness of coccinellid communities
varried from year to year and from locality to locality. Seasonal variation in
coccinellid numbers was primarily affected by climatic conditions, plant den-
sity and the availability of suficient food resources. At the settling time of
adults, coccinellid numbers may be affected by the residual effects of earlier
treatments with systemic insecticides against the beet weevil or flea beetles.
On the other hand, in particular seasons coccinellid populations were also de-
stroyed by spraying against aphids or noctuid larvae. The peak in numbers of
active predators on sugar beet crop generally coincided with the peak abundan-
ce of their prey. The number of aphid-infested plants in the fields and the ap-
hid populations increased between the mid of May and the late June, or the
beginning of July (Camprag, 1973, Camprag et al, 1990). Locations of
sugar beet fields and the structure of adjacent crops determine the richness and
the appearance of species during the season. The most abundant and regularly
observed coccinellid species on the crop in all years of investigations were
Coccinella septempunctata L., Semiadalia undecimnotata S c hn., Hippodamia
(Adonia) variegata Goe ze., Propylaea quatuordecipunctata L., Scymnus ru-
brumaculatus G o e ze. and Hippodamia tredecimpunctata L. In most seasons,
these six coccinellid species represent about 90% of the total number of obser-
ved coccinellids on the crops (Figure 1). All coccinellid species, other than
those mentioned obove occurred in extremely low numbers. The occurrence of
these species which mainly consist of Adalia bipunctata L, Coccinula qua-
tuordecimpustulata L., Harmonia quadripunctata and the mycophagous spe-
cies Psyllobora vigintiduopunctata L. largely depends on the prevailing factors
mentioned above. For example, the species H. variegata and H. quadripunc-
tata were more abundant in dry seasons, especially they influx sugar beet
fields after wheat harvesting. The two-spotted lady bird, A. bipunctata was
frequetly registered in sugar beet fields adjacent to orchards or hop stands. The
species C. 14-pustulata was recorded in fields adjacent to uncultivated lands or
to alfalfa crops. H. 13-punctata was frequently observed in fields near chan-
nels or within humid places in the fields. In particular years, this species forms
small aggregations on the under side of the leaves. The mycophagous species
P. 22-punctata was usually numerous at the end of the season, especially on
plants infected by the powdery mildew, Erysipha betae, as well as in weedy
fields.

In general, observations showed that coccinellid numbers were very low
in the earlier stages of aphid colonisations, even in years with high aphid num-
bers. However, with medium or outbreak numbers of aphids, the numbers of
coccinellids increased when aphid numbers were at peak and were the highest
when they had fallen.
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Figure 1. Annual changes in coccinellid communities in sugar beet fields in Vojvodina

Qualitative coccinellids composition was strongly correlated with food
availability and plant density. Adults coccinellid spread in sugar beet fields
immediately after the settling of aphids. At this time, the sparse stands of
young plants with low aphid populations were more convenient for thermophi-
lic species such as C. Septempunctata, H. variegata and S. rubromaculatus. As
the build up of aphids population raise, the quantitative and qualitative compo-
sition of coccinellid changes. From the end of May onwards, S. undecimnotata
and P. quatruodecimpunctata were frequently observed and as the stands beca-
me denser, the later becomes more dominant on the crop. Our results are in
accordance with the results of several authors (Iperti, 1965, 1978, Honek,
1979, 1982, Radwan and Lowei, 1983)

DEVELOPMENT OF COCCINELLIDS ON SUGARBEET

In the climatic conditions of Vojvodina, sugar beet infestation by aphids
varied in intensity from year to year and from locality to locality. Aphid num-
bers among plants and among leaves within individual plants were highly vari-
able as well. In most cases, young and inner leaves support higher aphid popu-
lations.

The spring generation of coccinellids, however, appeared to disperse in
early June irrespectively of the numbers of aphids on sugar beet plants, see-
mingly in search for more suitable egg-laying sites. According to Honek,
(1980), coccinellid females begin to reproduce after some time spent on fee-
ding on aphid population. The ovarioles do not ripe before the density of ap-
hids increases to certain threshold value, which is greater than that required for
settling (Hon ek, 1978). Our observations in sugar beet fields are in accor-
dance with these findings. However, adults coccinellid were more abundant
than larvae. Egg batches and larvae of more than one species may be observed
on single plants, heavily colonized by aphids. On plants like these, three cocci-
nellid species, C. Septempunctata, S. undecimnotata and H. variegata were re-

270



corded to pass through their developmental stages. On the other hand, a single
larvae of P. quatuordecimpunctata may be found wandering within plants in
summer until the end of season.

DISCUSSION

The complex of coccinellid species is a dynamic unit whose composition
is not stable. Both, the absolute numbers and the relative ratios of the species
varied during the vegetation period. However, stands of field crops contain
similar coccinellid communities in Vojvodina. In previosly published data
(Thalji, 1994). Coccinellid communities were analyzed in aphid infested
stands of agricultural crops: lucerne, sugar beet and sunflower. Thirteen cocci-
nellid species were found, eight of them were the most abundant and could be
observed in the investigated area every year. In the present study, ten species
were observed to appear in sugar beet fields, six of them were regularly regi-
stered on the crop every year, while the remainder, occasionally appear depen-
ding on the prevailing conditions (geographic position, adjacent crops and
agricultural practices).

The composition of coccinellid communities is largely determined by en-
vironmental factors. Microclimatic conditions influenced through plant density,
prey density, annual changes in abundance of species and differences in rate
and timing of migration (Iperti, 1965, 1978, Hodek, 1973, Honek,
1979, 1981, Radwan and Lovei, 1983).

At the settling time of adults coccinellid on sugar beet fields, the number
of species present is largely determined by the richness of populations which
survived from the previous year. In all years of investigations, the first registe-
red species on sugar beet were Coccinella septempunctata and Hippodamia
variegata. At this period, the young plants are low and the stands have a drier
and hotter microclimat, which attracts these two thermophilic species (Iperti,
1965, 1978, Honek, 1979). Our studies indicated that the above mentioned
species represent about 90% of the overall coccinellids population in early
May.

After some time spent on feeding on aphid population, the coccinellid fe-
males begin to reproduce. As revealed previously (Honek, 1978) the ovario-
les do not ripe before the density of aphids increases to certain threshold va-
lue, which is greater than that required for settling. Prolonged feeding on
subthreshold density of aphids does not enable the ovariole ripening. On the
other hand, if the prey density falls below certain value, the beetles cannot ma-
intain their own body weight and they leave the field (Frazer et al.,, 1981).
Our results also showed that 3—4 coccinellid species pass through their deve-
lopmental stages on single beet plants heavily infested by Aphis fabae during
the season. Later on, quantitative and qualitative structure of species mainly
changed depending on the prevailing factors. For example, the abundance of
C. septempunctata decreases with increasing crop density. Dense beet crops,
with moist and dark lower strata and completely shaded ground surface are
now more suitable for P. quatuordecimpunctata and H. tredecimpunctata.
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CACTAB 3AJEJHUIE BYBAMAPA HA TTIOJbMUMA 110/ IIEREPHOM
PEIIOM VY BOJBOAVHMU

Parxe6 A. Txamu
IMomonpuspeanu dakyntet, JlemapT™MaH 3a 3alUTUTY OW/ba U YKUBOTHE CPEAMHE,
Tpr Hocureja O6panosuha 8, Yuusepsuter y HoBom Cany,
21000 Hosu Can, Cpo6uja u LlpHa T'opa

Pesume

Y 0BOM pany Mpe3eHTOBaHU Cy Pe3yJTaTu BUILETOAUIIHUX Mpahierha Ce30HCKUX
MpoMeHa, KBAHTUTATUBHU W KBAJIMTATUBHU cacTaB aduaodarHux Bpcra Oydamapa Ha
nmobuMa 1mehepHe pene y BojBomunu.

CtpykTypa 3ajenHulle Oydamapa, Kao U TOOUIIHLE IIPOMEHE Y cacTaBy BpCTe, 3a-
BUCH O] BEJIMKOT Opoja TmpoMeH/bMBHUX akTopa. HajBaxkHuju daxkTopu koju ompelyjy
cacTaB BpPCTe YHYTap 3ajeIHUle CYy KJIMMATCKU yCJOBU W TMPUCYCTBO aleKBaTHE XpaHe.
MebhyTtum, Tpeba mocedHO ucTtahu yTHIa) MUKPOKIMMATCKMX YCIOBAa CTBOPEHUX MPO-
MEHOM CKJIoTa OM/baka TOKOM BereTallMoOHOTr repuona. Hamme, cyB/bM MUKPOKIMMATH
KOju BJajajy Ha mosbuma luehepHe pere Ha MOYETKY Bereraluje, rmpe 3aTBaparba peo-
Ba, BUIIIE OAroBapajy TepModWIHUM BpcTama Oybamapa. Y Tom nepuoay Bpcra Cocci-
nella septempunctata peacTaB/ba BUIIE O] jelHE TMOJOBUHE LIEJOKYIHE MOoMyiaiuje
O6ybamape Ha ToMm yceBy (57%). TokoM JeTa, OMHOCHO TOC/Ie CKJIararma peaoBa, yCeBU
mehepHe perne uMMajy BiIaKHUje MUKPOKJIMMATE, T€ BUILIE OArOBapajy XUTpoOUIHUM
Bpctama Oybamapa. TokoM JieTa U jeceHM BpCTa mpeactaBiba Builie on 30% LieJOKyIHe
nomnynauuje 6yoamapa. C npyre cTpaHe, y MOjeIMHUM ce30HamMma, IojaBa Oybamapa 3a-
BHUCH O]l CIIPOBEICHUX XEMUjCKUX Mepa MpoTUB OyBaha y Majy u/Win IPOTUB COBUIIE
TOKOM jysna. Ha KBaHTUTATMBHM cacTaB Oybamapa Ha rosbuma mnoj uiehepHoM pernom
MOTY YTUIIATU W BPCTE CYCEIHUX yceBa.

TokoM ce30He ofpaciv MHCEKTU BUIIE CYy MPUCYTHU y OAHOCY Ha japBe. Mrak,
JJapBe ceé MOTY CPECTH Ha MOojelMHUM OubKama Koje Cy jako HamaaHyTe OW/bHUM Ba-
mmma. KBanuratuBHU cactaB 3ajeqHulle Oybamapa Ha LiehepHOj pernu He pasjuKyje ce
3HAYajHO W CJIMYaH je cacTaBy Ha OCTaJMM YCEeBHMA.

Ha yceBuma miehepHe perne 3ajeqHuile 6ybamapa yrjaiaBHOM C€ cacToje Ofl BpcTa
Coccinella septempunctata L., Semiadalia undecimnotata S ch., Propylaea quatuorde-
cimpunctata L., Hippodamia (Adonia) variegata Goeze. u Hippodamia tredecim-
punctata L. Tlopen HaBeneHUX, MOTY C€ CPeCTM M JIpyre BpcTe Oybamapa ajau OHe
MpeNCTaBbajy camo jeJaH Majiu (hparMeHT LIeJOKYIHE IMOoMyjaluje TOKOM CE30HeE.
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