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Summary

The studies were conducted in the years 1999 2001 in the green area of the
Lublin city in the street (A) and park (B) sites. The purpose of the studies was to
determine the dynamics of the bean aphid population (Aphis fabae Scop.) and the
effect of its feeding on the blooming of park roses (Rosa sp.). The presence of dwarf
specimens of A. fabae was observed only on the crown petals and the sepals. Their
feeding significantly affected the decorative character of roses, since the crown petals
inhabited by them were faster to dry out and fall down. The presence of aphids on the
shrubs was found throughout the period of about two months, and the aphids were
more numerous in the street site.
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INTRODUCTION

Roses as decorative plants are known in the whole world. Their decorative
character is influenced by the beautiful flowers, fruit, effective leaves and the plant
habit (Bugata, 1991). They are planted in parks, gardens, lawns and squares singu-
larly or in small groups in the form of hedges and in rows. They are found along the
communication tracts, on the railway embankments and in the ditches (Jaskie-
wicz et al, 2001).

Roses are inhabited by numerous pests, including for example moths from
the family Tortricidae, hymenoptera from the family Tenthredinidae, Argidae and
Cynipidae, as well as numerous aphid species. One of the aphids occurring on roses is
Aphis fabae Scop., which also feeds on other plants from various botanical families
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(Szelggiewicz, 1968). In a warmer climate, it can also feed on roses, negatively
affecting their blooming (Jaskiewicz and Kmie¢, in print).

The purpose of the present paper was to determine the population dynamics of
Aphis fabae Scop. and the effect of their feeding on the blooming of park roses (Rosa
sp.) in the green area of Lublin.

MATERIAL AND METHODS

The studies were conducted on the shrubs of park roses (Rosa sp.) in the years
1999  2001. The monitoring of plants was performed in two sites: a street one
(A green area in front of the Rector’s Office of the Agricultural University) and a park
one (B the Museum of the Lublin Countryside). Five shrubs growing close to each
other were selected in each site. The winged and wingless aphids (including the
larvae) were counted on each plant on five shoots of similar length. The observation
was carried out in 10-days’ intervals, beginning with early spring and finishing in late
autumn, after the leaves had fallen down. The examined shrubs were not subjected to
any chemical control.

The frequency index (F) was determined, which shows the ratio of the number
of samples where a given species occurred to the number of samples taken on a given
plant, and it was calculated according to the formula:

-4,
=0 100,

where: ¢ number of trials when a given species was noted,

Q number of all samples.

Four classes of constancy (frequency) were distinguished (G6rny andGriim,
1981): euconstants (0.76-1), constants (0.51-0.75), accessory species (0.26-0.50),
accidents (< 0.25).

In order to determine the effect of the feeding of aphids on the content of
photosynthetic pigments, total nitrogen and reducing sugars in the flower buds of
roses, those parts were subjected to biochemical analysis. The content of photosyn-
thetic pigments was marked according to the method by Lichternthaler and
Wellburn (Lichternthaler and Wellburn, 1983), the concentration of reducing su-
gars according to the method of Hadgedorn-Jensen, and the quantity of total nitro-
gen according to the method of Kjeldahl (Ktyszejko-Stefanowicz, 1982).

The data referring to the course of the weather in the studied years were obta-
ined from the Department of Agrometeorology of the Agricultural University of Lu-
blin.
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RESULTS

As a result of studies conducted in the years 1999 - 2001, it was observed that
dwarf (1.2 mm) specimens of Aphis fabae Scop. fed on the shrubs of park roses (Rosa
sp.). Their presence was found only on the crown petals and sepals (Fig. 2, 3).

Figure 1 presents the dynamics of the population of Aphis fabae Scop. in the
street site (A) and the park site (B), table 1 contains the data concerning the course of
the weather in the studied years, table 2 shows the dates of occurrence, number and
frequency of aphids, while table 3 includes the results of biochemical analyses of the
changes in the content of some elements in the flower buds of roses.

In 1999, after a frosty winter and cold spring, the first specimens of Aphis fabae
Scop. on roses were observed in the second decade of June (Fig. 1). They colonized the
studied plants for about a month (till the second decade of July). The maximum
number was observed in the third decade of June, when the aphid number in this time
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Fig. 1. The dynamics of Aphis fabae Scop. population on Rosa sp. in 1999 2001.
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Table 1
The general information about the weather conditions in Lublin in 1999 2001.

Temperature of the air (°C) Rainfalls (mm) Humidity (%)
Month Decade
1999 2000 2001 1999 | 2000 2001 1999 2000 200
| 3.4 2.0 2.1 10.5 36.5 4.8 84.5 80.6 79.9
March I1 1.4 =1.0 53 0.6 13.1 15.8 89.6 83.2 83.9
|11} 0.8 4.4 0.5 59 15.3 13.2 84.4 24 73
1 8.7 4.4 9.6 3.1 55.1 15 74.3 78.6 68.7
April il 8 12.4 54 73 12.9 3.2 79.1 69.2 78.1
111 9.1 16.9 10.4 5.5 0 46.7 76.2 69.1 80.9
1 8.7 13.4 15.4 6.7 0 0 71.1 51.9 61.3
May I1 10 15.8 14.2 39.2 18.5 2.5 78.7 59.6 60.2
11} 15.6 14.7 12.3 0 322 17.4 69.2 74.5 64
1 18.2 17.0 13.7 17.7 11.2 27.7 78.2 70.3 71.8
June 11 204 16.8 14.9 72.5 15.7 12.7 85.5 69,6 78.1
111 17.1 17.1 17.2 70.7 9.5 72 83.9 71.2 68.3
1 21.8 16.4 20.1 46.5 36.8 33.7 80.7 78.6 81.8
July I1 19.6 16.4 229 24.6 26.1 19.6 71.7 73.8 71.5
L1} 18.8 17.9 21.6 31 75.2 207.6 80.4 79.3 84.7
I 20 17.7 20.4 18 23.6 54.9 74.2 76.2 71.7
August i 16.6 20.8 21.6 11.5 0.3 0 80.1 71.1 67.7
11 15.4 6.4 19.2 4 4.4 12.6 78.5 77.9 73.5
1 16.2 134 13.8 12.7 16.3 30 73.7 81.4 B2.8
September 1 12.1 10.8 12.5 0 50.4 72.7 80.6 £84.9 88.2
|11} 15.8 9.0 9.2 249 0 23.1 86.7 81.7 80.4
1 10.9 12.7 14.1 234 0 4.6 89.8 76.1 85.8
QOctober i 4.6 10.7 10.4 9.6 0 1.3 88.7 78.4 88.6
11 6.2 8.6 6.4 1.9 2.2 13.4 83.3 73.3 80.2
Table 2
The occurrence of Aphis fabae Scop. on the Rosa sp. shrubs.
. Appearance | Date of | Disappearance| Number of Total
Year | Site of aphids max. of aphids aphids/shrub Inumher Frequency
1n season
1999 A Imd. Vi md. vi I d. Vil 258 129 0.19 (accidents)
B Ind vI d vl I d, viI 9.0 45 0.19 (accidents)
2000 A 1d. vl nd vi 1d vl 125.6 628 0.25 (accidents)
B [d. VI Id vl I d. vil 286 143 0.208 (accidents)
2061 A Id v Id. VI Id VIl 124.2 621 0.292 (accessory species)
B md. vi Id. VIl 1d. VIII 334 167 0,208 (accidents)
Table 3

The influence of Aphis fabae Scop. feeding on the contents of some chemical components
in floral buds of roses.

Contents
Floral buds | Chlorophyll A+B | Carotene +Xantophyl | Total nitrogen | Reducing sugars
(mg/g s.m.) (mg/g s.m.) (% s.m.) (mg%)
Control 0.37 0.06 2.97 48.5
Damaged 0.40 0.06 2.21 66.5
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Fig. 2. Aphis fabae Scop. feeding on the crown petals of roses.

Fig. 3. Aphis fabae Scop. feeding on the crown petals of roses.
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was more than twice as big in site A 9.2 aphids/shrub as compared to site B 4.0
aphids/shrub.

In 2000, after a mild winter, the spring was very warm, and the presence of the first
aphids in both sites was found already at the beginning of June. The maximum number
was then observed in the second decade of that month. 43.4 aphids/shrub were found in
site A, and 12.0 aphids/shrub in site B. The disappearance of aphids in site A took place
during the first decade of August, while in site B in the third decade of July. The
disappearance of aphids in that period was probably affected by numerous showers in
July, which washed off the aphids from the rose flowers, causing great death rate.

In 2001, after a mild winter and an early period of vegetation, singular aphids
were observed in site A in the third decade of May. They stayed with varying intensity
till the end of the third decade of June, and the maximum number was found during the
first decade of July 34.2 aphids/shrub. The disappearance of aphids in that site was
found after about two months since their first occurrence, in the third decade of July.
The first specimens of Aphis fabae Scop. in site B were observed in the second decade
of June, and the maximum number was found like in site A during the first decade
of July 12.2 aphids/shrub. The disappearance of aphids in site A was also noticed in
the third decade of July.

In each studied year, a considerably greater number of aphids Aphis fabae
Scop. was observed on roses in the street site (A) as compared to the park site (B) (Table
2). In site A the aphids were most numerous in the year 2000, their total number made
up of 628 individuals, while in site B there were 167 individuals in the year 2001. Due
to the occurrence of those aphids on plants at anthesis, they were included in IV or
V frequency classes.

The feeding of aphids Aphis fabae Scop. had a considerable effect on the worse
decorative character of roses, since their presence on the crown petals and the sepals
caused that the petals dried out and fell down faster. Besides, the chemical analysis
established that the content of chlorophyll A and B and reducing sugars increased on
the damaged rose buds as compared to the control, while the content of carotene and
xantophyl was the same and the content of total nitrogen went down (Table 3).

DISCUSSION

Aphis fabae Scop. is a heteroecious and holocyclic, a polyphagous species
feeding on plants from various botanical families, especially on Polygonaceae, Che-
nopodiaceae and Solanaceae (Szelggiewicz, 1968). It causes the most serious
injuries in the cultivations of beets (buczak, 1991) and also broad bean and faba
bean (Rekowska,2001). The dwarf specimens of this species were observed on the
examined shrubs of park roses and they fed only on the sepals and crown petals. The
accessible literature lacks any data on the population dynamics and the feeding of this
species on the rose flowers. It is only the author’s own studies that showed that
A. fabae increased the group of its host plants (Cichocka and Jaskiewicz,
2003;Jaskiewicz,2003;Jaskiewicz and Kmied, in print). The presence of
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aphids on the examined shrubs was observed throughout the period of about two
months, and their highest number was found at the turn of June and July. A similar
period of the occurrence of this species, but not of dwarf specimens, on the shrubs of
Spiraea vanhouttei Zabel., Chaenomeles japonica Lindl. and Cotoneaster divarica-
tus Rehder et E.H. Wilson in the urban green areas is given by Jaskiewicz (1997,
2004). The maximum number of A. fabae on roses ranged from 4.0 to 34.2 individuals/
shrub, depending on year and site. The bean aphids were more numerous on the shrubs
of park roses in the street site as compared to the park site. This is confirmed by the
results of studies of other authors (Cichocka and Goszczyrnski, 1991;Jas-
kiewicz, 2003), pointing that greater air pollution and soil contamination is follo-
wed by increased populations of insects with the stinging-sucking mouth apparatus in
the street site.

CONCLUSIONS
1. Aphis fabae Scop. fed only on the crown petals and sepals of park roses (Rosa sp.).

2. The aphids colonized the studied plants for about two months, and their
maximum number was found at the end of June or at the beginning of July, depending
on the year of studies.

3. The aphids were much more numerous to colonize the rose flowers in the
street site as compared to the park site.

4. The feeding of aphids caused that the petals dried out and fell down faster
and changes in their chemical composition were observed.
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Szkodliwos¢ Aphis fabae Scop. zerujacej na kwiatach rézy
parkowej (Rosa sp.)

Streszczenie

Badania prowadzono w latach 1999-2001 na terenie zieleni miejskiej Lublina
na stanowisku przyulicznym (A) i parkowym (B). Celem pracy bylo ustalenie dynami-
ki populacji mszycy burakowej (Aphis fabae Scop.) oraz wplywu jej zerowania na
kwitnienie r6z parkowych (Rosa sp.). Obecnosé kartowych osobnikéw A. fabae noto-
wano wylacznie na ptatkach korony i dziatkach kielicha. Ich zerowanie miato znacz-
ny wplyw na obnizenie dekoracyjnosci réz, poniewaz zasiedlane przez nie platki
korony szybciej usychaly i odpadaty. Obecnosé mszyc na krzewach notowano przez
okres okoto dwoch miesigcy, liczniej mszyce zasiedlalty kwiaty ré6z na stanowisku
przyulicznym.
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