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Abstract. Over the period 1992 to 1994, individuals of gea aphidAcyrthosiphon pisunwvere
collected in the localities Kovilovo and $imr near Belgrade, in order to analyze its seasdyal
namics, colour polymorphism and parasitization. flasof pea aphid were collected by sweeping
inside the field, and every sample contained téisauonples.

Aphid parasites were obtained by rearing aphids.fdMad that parasite spectrum of the pea aphid
in Yugoslavia includes four specie8phidius ervi, A. eadyi, A. picipemnd Praon barbatum
Dominant species was. ervi

We have also observed the influence of parasitinabin the seasonal dynamics of the pea aphid.
The greater the autumn parasitization of the pdadapopulation, the greater the number of
emerged parasites next spring which also meangrisgter the parasitization of the pea aphid
population. If the autumn parasitization is lowe thext spring parasitization of the population is
also low.

Colour polymorphism is an important self-regulatmgchanism of pea aphid population. We found
that neither of the four parasite species showetepnce to any colour form of pea aphids.
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Introduction Green, red and yellow forms of the pea aphid are
known. In North America only green form has been
The first faunistic investigations of aphids onrecorded (Harpeet al. 1978), while in Europe in
alfalfa were carried out by Tanasijevic (1966) inaddition to the most abundant green form, there are
Pannonian area of Federal Republic of Yugoslavialso red and somewhat less frequent yellow ones.
He pointed out that during a vegetation periodehrelndividuals of the green form have the highest
aphid species lived on alfalf&cyrthosiphon pisum reproductive capacity. Relationships between these
(Har.), Therioaphis trifolii(Mon.) and Aphis crac- forms are various depending on many factors (Honek
civora Koch. It was also found tha. pisumwas 1982).
more abundant than the two other species, and The main goal of this paper was to observe the
appeared on alfalfa during the whole vegetatiogeasonal dynamics of the pea aphid and to estimate
period. the influence of primary parasites on it.
Among the most significant natural enemies of
the pea aphid are their primary parasites beloniging Material and methods
the family Aphidiidae (Hymenoptera) (Stary 1962,
1972, 1974a, b, Stamt al. 1980, Hozak 1968, Jia- Samples for analysis of seasonal dynamics were
Hua Cheret al. 1990). taken in the period 1992 to 1994, in the localities
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Kovilovo and Suin near Belgrade on a 50 ha oftum. A. picipesvas not observed in the first months
alfalfa fields. Samples were taken during the wholef that year.
alfalfa season in 1992 and 1993 in the Kovilove,sit Aphidius erviwas the most frequent in the para-
but in the whole season in 1993 and spring in 1894 site spectrum of the pea aphid (Table 1) which may
the Sutin site. mean that it is the best adapted species in thaidoc
Sweep net of 30 cm in diameter was used fdies investigated.
collecting samples. Sweepings were carried out in-
side the field, 100 m far from the field margin toTable 1. Number of the pea aphid parasitoids iryéees studied.
avoid edge effect. Each sample consisted of ten syb o A oadii T A bicoed P barbatdm
samples (two rows of 5) 20 m apart. Each subsample | .~ "0 | V%Y | v PeRes L DAl
consisted of ten strokes of the net (Hozak 1968YSt [1595T 628 2351 83 31 27 10 262 s
1970, Maitekiet al. 1986). Pea aphids were put intd 1993| 479 45| 330 31 42 bW 149 14
plastic bottles closed by gauze and were count¢gboa| 87.2 68| 9.0 7 0 3.8 ¢l
immediately in the field.
Primary parasites were obtained by rearing th8easonal dynamics and parasitization of
collected pea aphids from which parasites emergetle pea aphid
after a week or two. The percentage of population The first aphids (fundatrices) were collected on
parasitization was given by the rate of mummified 9th April at Kovilovo site in 1992 which means tha
aphids (emerged and non-emerged) to the totedey emerged at the end of March or at the beginnin
number of aphids. We used Stary's (1974a, b) ard April. There were several maximum values of
Tobias's (1986) keys to determine the primargopulation abundance in that year (Fig. 1). At the
parasites. beginning of May the population density of the pea
In the Kovilovo site in 1992, coloured formsaphid rose gradually, but that trend was templyrari
were separated immediately in the field and werstopped by harvesting of alfalfa. By the end ofeJun
reared in plastic bottles to obtain parasites a@d dthe population reached its maximum size (2003 indi-
termine their preference for colour forms. Statiti viduals per 200 sweepings), whereas under the-influ
test of colour preference was performed witbst.t-  ence of sweeping and climatic factors (temperature,
values were calculated wit the following formula:  humidity) it later temporarily fell. In late Julyjhé

X = X, abundance of the population rose up to 1368 indi-
= viduals per 200 sweepings. In August the population
Sx — S¥ abundance fell again to several tens of individuals
where % and % are the mean values of primary paraand in September it rose to 461.
sites preferring red and green forms, respectively, %
and Sx-Sx, is the standard error of difference of ar- ¢ —
ithmetical means in basic set. Degree of freedomwa 7 ] No. | 10000 &
12, and the critical values otest aretgos=2.179 and ~ _ 127 1902 3 | 2
t0.01=3.055. '% 101 =
= L 6000 @
g ]
_ _ g 6 L4000 S
Results and discussion 4 H
2 L 2000 !
Parasite spectrum and relative number of ol I o 7

parasites . . "
. . . .. _Fig. 1. Seasonal dynamics and rate of parasitizatfothe pea
In 1992 in the studied localities, 374 paraSItegphid at the Kovilovo site. Sampling dates in 1992:Apr, 23-

were obtained by rearing the pea aphid. The mogfr, 10-May, 31-May, 08-Jun, 14-Jun, 21-Jun, 09-I6+ul, 26-
frequent species waéphidius erviHal. (62.8%), Jul, 16-Aug, 22-Aug, 13-Sep; those in 1993: 13-A®:Apr, 25-
somewhat less frequent wRsaon barbatumMack. Apr. 02-May, 10-May, 28-May, 05-Jun, 03-Jul, 15;J18-Aug,
(26.6%), whileAphidius eadyiStary andA. picipes 04-Sep. 14-Sep, 24-Sep, 14-Oct, 28-Oct

Nees were relatively rare in the parasite specwfim

the pea aphid (8.3% and 2.7%, respectively; Table The first aphid parasites were gathered by
1). In 1993, 94 parasites were obtained by rearingweeping on 19th April, while the parasitization of
47.9% of which belonged té. ervi, 33.0% toA. the aphid population was recorded at the beginning
eadyj 14.9% toP. barbatumand 4.2% toA. picipes of May (14.3%; Fig. 1). Later in the season, the
In 1994, the 78 reared parasites consisted of 87.29@rasitization rate decreased gradually, since the
Aphidius ervj 9.0%A. eadyiand 3.8%Praon barba- parasite population could not follow the population
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growth of pea aphid due to their lower reproductivparasitization in the previous year. The greater th
capacity. This spring parasitization (14.3% in yarlautumn parasitization, the greater the number of
May), however, is very significant, as it did ndbew  emerged pea aphid parasites in spring which also
the rapid increase of the pea aphid populatiolat tmeans the greater the number of parasitized pea
Kovilovo site in 1992. At the end of the seasothat aphids.

same site, the percentage of parasitization wag ver

low, 0.8% on 13th September. Such a low autumBeasonal dynamics of colour forms
parasitization of the pea aphid population meaat th At the Kovilovo site in the middle of April,
only a small number of parasites would appearén tHL992, the first collected samples of pea aphid were
following spring, so that next spring (in 1993) thegreen and they belonged to fundatrix generatiog. (Fi
parasitization was hardly recorded (Fig. 1). Thasw 3). Red forms were firs recorded at the beginnihg o
one of the most important reasons for very quickay reaching the rate of 46%. In 1992 when the
growth of the pea aphid population next spring. Opopulation density was relatively low, the percgeta
5th June, 1993 over 10,000 individuals wer®f red form was relatively high during that year
recorded. At the end of the season a slight ineres (47.3+8.4%). Next year the population size was-rela
parasitization was observed, the maximuntively high, and the number of red forms gradually
parasitization rate was recorded on 28th Octobeose during the year. Similarly at the 8arsite in
(7.7%). Similar situation was observed at the¢Bur 1993, at large population size of pea aphids the pe
site in 1993 (Fig. 2). Spring parasitization was excentage of red forms was relatively low (Fig. 4).
tremely low while the pea aphid population grew

rapidly reaching the number of 6549 individuals in

mid-May. It was only the end of the season when the,,, % O areen form
parasitization increased gradually reaching its imax 1992 1993 o o

mum value on 30th October (5.1%). The autumn in-1° N
crease in 1993, which was a few times larger than i o |
the autumn 1992, implied that the parasitization
would play more significant role in spring 1994 rthe
did in spring 1993. In 1994 at the Sur site the 40
parasitization was recorded as early as the end ofo |
April (9.7%; Fig. 2), while the maximum number of
pea aphids (612) was recorded on 23th May.
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Fig. 3. Seasonal dynamics of colour forms of tha @ehid at the
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Fig.2. Seasonal dynamics and rate of parasitizatibthe pea EllE
aphid at the Sgin site. Sampling dates in 1993:15-Apr, 20-Apr, o [l LILL

26-Apr, 03-May, 11-May, 17-May, 12-Jun, 19-Jun,Ji8-
28-Jul, 07-Sep, 23-Sep, 10-Oct, 30-Oct; those @4195-Apr,  Fig. 4. Seasonal dynamics of colour forms of the gehid at the
28-Apr, 23-May. Sugkin site. Sampling dates are the same as on Fig. 2.

Hence, parasitization as a population regulating In our opinion, colour polymorphism is an im-
factor is the most important in spring when theortant self-regulatory mechanism of pea aphid
abundance of pea aphid is relatively low and thpopulation as population maintains its size near op
parasite activity is the most effective, since tluen- timal level favouring red forms which have lower fe
ber of aphids is reduced at the very beginning arehindity than the green forms. But in years when the
hinder their growth later. The spring parasitizataf number of pea aphids is relatively high (1993) the
the pea aphid population depends on its autunpercentage of red forms should be relatively low.
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