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Abstract

AL DOBAI 8., PRASLICKA 1. (1999): Effectiveness of aphid parasitoids (Hymenoptera: Aphidiidae) on winter wheat in two
agricultural systems. Pl. Protect. Sci., 35: 131-135.

From the obtained results we can note that the parasitoids in our experiments in 1997 and 1998 had considerable influence on
decline of aphids population density, at which the percent of parasitization in milk maturity stage of wheat was from 2.7 to 35%.
The culmination of parasitization was recorded in our experiments about 7-10 days after the culmination of population density
of aphids. The obtained results did not confirm the definite influence of different growing systems on parasitization of aphids,
because in 1997 the parasitization was very high in integrated growing system and in 1998 in ecological growing system. The
influence of different growing systems on aphids parasitization appeared during a given year and within an growing system. It also
appeared between different years and it was found that these differences were significant. The parasitoids found were: Aphidius
ervi Haliday, 4. rhopalosiphi De Stefani-Perez, A. uzbekistanicus Luzhetzki, Praon volucre (Haliday), Ephedrus plagiator
(Nees), Diaeretiella rapae (M’Intosh). In 1997, the most abundant species were Aphidius ervi and A. rhopalosiphi and in 1998

A. uzbekistanicus and Aphidius ervi.
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In Slovakia, the cereal aphids Metopolophium dirho-
dum (WALKER), Rhopalosiphum padi (LINNAEUS) and
Sitobion avenae (FABRICIUS) were found to be most
abundant (PRASLICKA et al. 1997; CAGAN & KMEC 1991).
The same aphid species were recorded in various species
of wheat in the Czech republic (HAVLICKOVA & HOLUBEC
1999). Parasitoids of the family Aphidiidae are the impor-
tant limiting factor of aphid’s occurrence (WETZEL et a/.
1981; STARY 1981). HOLLER (1990) stated that the parasi-
toids were mostly the main factor causing mortality of
aphids in cereals in the Kiel area in Germany. Parasitoids
appear in fields of cereals shortly after the migration of
aphids. They have small rate of population growth, and
its peak happen about one week after culmination of aphid
population density (JONES 1972; RAUTAPAA 1976; STARY
1978). ANKERSMIT (1982) stated that the adults of parasi-
toids emerge in field conditions about three or four weeks
after parasitization. The second generation appears in time
of maximum population density of aphids. Recently a more
attention has been given to the support and protection of
aphid natural enemies, which commonly occur in natural
and cultivated ecosystems. Factors increasing the effec-
tiveness of natural enemies are known, including the suit-
able wintering sites, access to food of mature individuals,

care about forest and artificial meadows in the vicinity,
selective regulation of weeds in margins of fields, appro-
priate crop rotation. In addition to the previous mentioned
factors the neighbouring crops of cereals have an impor-
tant role in parasitization, and may be a source of parasi-
toids also for cereals. Ecological agriculture is one of
alternatives, which has a positive influence on the occur-
rence and development of natural enemies (VICKERMAN
1977; STARY 1978, 1981; POWELL 1986; LACKO-BARTO-
SOVA et al. 1995).

The aim of this study was determination of effective-
ness of cereal aphid parasitoids on aphid’s populations
in winter wheat in two growing systems.

MATERIAL AND METHODS

Effectiveness of parasitoids on decrease of cereal aphids
population density in winter wheat was studied in
19961998 in SBER Slovak agricultural university in Nitra
Dolna Malanta in two growing systems: (a) ecological
system under which we use two alternatives (i) plots with
organic fertilizer, (ii) plots without fertilizer, with the same
crop rotation (bean + alfalfa, alfalfa, winter wheat [inter-
crop], maize for silage, winter rape [intercrop], common
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pea [intercrop], maize for silage, winter wheat). Ecological
system wasn’t chemical treated; (b) integrated system with
organic fertilizer and commercial fertilizer, with crop rota-
tion (alfalfa, maize, maize for silage, winter wheat, sugar
beet, spring barley [intercrop], common pea, winter wheat).
Integrated system was treated only by herbicide. In both
systems two different basic soil cultivation are used: con-
ventional with ploughing to the depth 0f 0.24 m and min-
imum with shallow cultivation to the depth of 0.12-15m.
Population density was observed from flowering growth
stage of wheat to soft dough stage of wheat, in 7-10 days
intervals. For determination of the degree of parasitiza-
tion we evaluated randomly 100 plants (4 x 25 plants)
from the crop margin and at 5 m depth inside crop, in
fields. On each plant we counted the number of all aphids
(alive non-parasitized and parasitized or mummitied aphids
from each site). For identification of species composition
of cereal aphid parasitoids, we collected samples from
aphid colonies of plants in each system. Samples were
obtained from all parts of the selected plants with aphid
colonies (leaves, blades, ears). This way of collecting sam-
ples according to STARY (1970) is most suitable. Obtained

material was transported to laboratory in plastic boxes
and kept 1-2 days in refrigerator at 8 £ 2°C. The mummi-
fied aphids were directly collected and kept in glasses,
which were covered by nylon mesh and stored in the lab-
oratory at 18+ 2°C. The emerged parasitoids were directly
catched and killed by ethyl acetate.

The rest of samples were also stored in laboratory and
the emerged parasitoids were directly catched and killed
by ethyl acetate too. The obtained material (parasitoids)
was stored in closed test tubes, which were marked (num-
ber of the sample, site, and date of emergence, number of
individuals). Parasitoid genera were determined accord-
ing to the colour and the shape of the mummy. Parasitoids
were identified after emerging according to the keys de-
signed by STARY (1981) and POWELL (1982).

Percent of parasitization was calculated by the follow-
ing equation:

% parasitization = 100 (b/a + b)

a — alive non-parasitized aphid
b — parasitized and dead mummified aphids
Results were analysed by Tukeys test.

Table 1. Population density and parasitization of cereal aphids during 19961998

Number of aphids” from

Total number of aphids®  unparasitized parasitized % parasitism
Yew Date  Growth stage " EK IN EK  IN EK IN EK IN
1996 26.5.  flowering 61 DC 15 41 15 41 0 ] 0 0
3.6.  flowering 65DC 37 48 37 48 0 0 0 0
11.6. flowering 69 DC 318 395 316 392 2 3 0.6 0.7
18.6.  milk maturity 73 DC 387 229 386 228 1 1 0.2 0.4
25.6. milk maturity 75 DC 111 148 111 148 0 ] 0 0
4.7. Milk maturity 79 DC 175 T 175 77 0 0 0 0
1997 3.6,  flowering 65DC 130 134 130 133 0 0 0 0
10.6.  flowering 69 DC 679 802 676 799 3 3 0.4 0.3
17.6. milk maturity 75 DC 4036 2570 3923 2475 113 a5 2.7Ab 3.6 Bb
27.86. milk maturity 77 DC 1336 1945 1179 1524 157 421 11.7Aa 21.6Bb
3.7.  soft dough 85 DC 389 401 123 110 266 291 68.3 125
10.7.  caryopsis hard 91 DC 102 105 0 0 102 105 100 100
1998  26.5. flowering 61 DC 24 91 24 91 0 0 0 0
3.6.  flowering 65DC 245 235 245 255 0 0 0 0
10.6. milk maturity 71 DC 1638 1186 1638 1183 0 3 0 0.2
17.6.  milk maturity 75 DC 1380 2364 1354 2308 26 56 1.8Aa 2.3Ba
25.6.  milk maturity 77 DC 419 463 271 398 148 65 353Bb 14.0 Aa
30.6.  softdough 85 DC 77 11 61 0 16 0 20.7 -

*Number of aphids on 100 plants
EK — Ecological agricultural system
IN — Integrated agricultural system

Significance of values of parasitization, in 1997 and 1998 in growth stage milky maturity of wheat is marked by capitals letters during
a given year between systems and between years is marked by small letters within a system.
Values bearing identical letters show statistical differences (P = 0.05)
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RESULTS

The obtained results are listed in Table 1. In 1996, the
occurrence of aphids was relatively low, and so the per-
centage parasitization. The highest occurrence of aphids
was recorded in the integrated growing system in flower-
ing stage of wheat — 69 DC (395 individuals) and in the
ecological growing system in milk maturity stage of wheat
—73 DC (387 individuals). The first occurrence of parasit-
ized aphids was recorded in the end of flowering stage of
wheat— 69 DC in both growing systems. Percent of aphid
parasitization ranged between 0.2 and 0.7%. In 1997, the
highest occurrence of aphids through three years of ob-
servations was recorded in the middle of maturity stage
of wheat — 75 DC. This was found in the ecological grow-
ing system (4036 individuals) and in the integrated grow-
ing system (2570 individuals). The first occurrence of
parasitized aphids was recorded in both growing systems
in the end of flowering stage of wheat — 69 DC (0.3-0.4%).
Percent of aphid parasitization in milk maturity stage of
wheat was in ecological agricultural system and in the
integrated growing system ranged between 2.7-11.7% and
3.6-21.6%, respectively, at which the differences with dif-
ferent systems were significant. The very high percent of
parasitization was recorded in the soft dough stage of
wheat in the integrated growing system 75.5% and in the
ecological growing system 68.5%. In 1998, the highest
occurrence of aphids was also recorded in milk maturity
stage of wheat in the integrated growing system and in
the ecological growing system from 419 to 1638 individu-
als and from 463 to 2364 individuals, respectively. The
first parasitized aphids were recorded in the milk maturity
stage of wheat, although in the end of this stage was
found 35.3% parasitized aphids in the ecological growing
system and 14.0% in the integrated growing system, with
the significant differences between systems.

The obtained results did not confirm the definite influ-
ence of different growing systems on parasitization of
aphids, because in 1997 the parasitization was very high
in integrated growing system and in 1998 in ecological
growing system. The influence of different growing sys-
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tems on aphids parasitization appeared during a given
year and within an growing system. It also appeared be-
tween different years and it was found that these differ-
ences were significant. From the obtained results we can
note that the parasitoids in our experiments in 1997 and
1998 had considerable influence on decline of aphids pop-
ulation density, at which the percent of parasitization in
milk maturity stage was from 2.7 to 35.3%.

DISCUSSION

Similar results were presented by the following authors
(WETZEL et al. 1981; PRASLICKA & AL DOBAI 1997),
which also recorded the considerable decline of the aphids
population density at 10% parasitism and more in the end
of the flowering stage and in begining of milk maturity
stage of cereals. On the other hand BORGEMEISTER (1992)
recorded maximum of aphid parasitism 20%, although he
did not record an important effect on the decrease of aphid
population density. The peak of parasitization was record-
ed in our experiments about 7-10 days after the culmina-
tion of population density of aphids. The results of this
study is confirmed by the results of many authors (RAU-
TAPAA 1976; STARY 1978). KOROTOVA (1993) recorded
the culmination of parasitization of aphids in the Novosi-
birsk area of Siberia till after 2-3 weeks after culmination of
population density of aphids.

Species composition of found parasitoids and their rela-
tively representation during 1997-1998, is listed in Fig. 1.
Six species of parasitoids were recorded: Aphidius ervi,
A. rhopalosiphi, A. uzbekistanicus, Praonvolucre, Ephe-
drus plagiator, Digeretiella rapae. In 1997, Aphidius ervi
and A. rhopalosiphi, were most abundant species of par-
asitoids and in 1998, A. uzbekistanicus a Aphidius ervi.
BORGEMEISTER (1992) studied the interaction between
cereal aphids Sitbion avenae, Rhopalosiphum padi and
Metopolophium dirhodum and nine species of parasi-
toids in Germany. The most dominant parasitoids were
A. rhopalosiphi a A picipes (Nees).

PANKANIN-FRANCZYK and SOBOTA (1998) found nine
species of parasitoids attacked cereal aphids on winter

— Fig. 1. Species composition of cereal aphid parasit-
oids in 1997-1998
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and spring crops in two sites in region near Warsaw and
Wroclaw in Poland. At which the dominant presentation
had A. uzbekistanicus. GRUBER et al. (1994) recorded in
fields of sorghum in region Drome in France in aphid
Schizaphis graminum (Rondani) ten species of parasi-
toids: Aphidius ervi, A, matricariae HALIDAY, A. pici-
pes (Nees), A. rhopalosiphi, A. uzbekistanicus, Ephedrus
plagiator, Praon gallicum Stary, P. volucre, Aphelinus
asychis Walker and A. varipes (Foerster). The most abun-
dant species belonged to genera Praon and Aphelinus.
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AL DOBAI S., PRASLICKA J. (1999): Vplyv parazitoidi vosiek (Hymenoptera: Aphidiidac) na ozimii pSenicu v dvoch
poPnohospodéarskych systemov. Pl Protect. Sci., 35: 131-135.

Na zéklade dosiahnutych vysledkov mozno kendtatovar, 7e parazitoidy mali v nasich pokusoch v rokoch 1997 a 1998 znatny
vplyv na pokles populaénej hustoty vosiek, pri¢om percento paraziticic v rastovej faze mlie¢nej zrelosti sa pahybovalo od 2.7
do 35,3 %. Kulminacia parazitcie bola zaznamenan4 v nasich pokusoch o 7-10 dni po kulminécii populatnej hustoty vosiek.
Dosiahnuté vysledky nepotvrdili jednoznaéne vplyv jednotlivych siistav na parazitaciu vosiek, nakol'ko v roku 1997 bola vy3sia
parazitacia na integrovanej stistave a v roku 1998 na ekologickej sustave. Vplyv jednotlivych sistav na parazitaciu voSiek sa viak
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prejavil v rdmei roka a v rdmei ststav aj medzi jednotlivymi rokmi, so Statisticky preukaznymi rozdielmi. Z parazitoidov boli
zistené druhy: Aphidius ervi Haliday, A. rhopalosiphi De Stefani-Perez, A. uzbekistanicus Luzhetzki, Praon volucre (Haliday),
Ephedrus plagiator (Nees), Diaeretiella rapae (M’Intosh). V roku 1997 boli najpotetnejsic zastipené druhy Aphidius ervi
a A. rhopalosiphi a v roku 1998 A. uzbekistanicus a Aphidius ervi,

KI'igové slova: pienica ozimn4; obilné vosky: Aphididae; parazitoidy; Aphidiidae; Aphidius
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