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Summary

Urban areas have a specific ecological environment and may help to sustain local pollinator
populations by the cultivation of different ornamental plants with entomophilous flowers. This year-
long study examined the flowering pattern, abundance of flowering, pollen production as well as
insect visitation of two cultivars of the ornamental shrub Potentilla fruticosa L. (‘Maanleys’ and
‘Blink’), grown in Lublin; a city in south-eastern Poland. P. fruticosa ‘Maanleys’ bloomed from the
middle of May to the first decade of September and P. fruticosa ‘Blink’ from June until October.
The pattern of diurnal flowering was similar for both cultivars and showed plasticity in the season.
Flowers opened most intensively in the morning hours, and 80 - 90% of the daily installment of
newly opened flowers expanded by 8.00 h GMT +2h. A delay in the peak of diurnal flowering
was noted between the spring/summer and summer/autumn periods. The most intense blooming
fell in the 2" month of flowering. The mass of pollen produced per flower depended on both the
number of anthers and the efficiency of archesporial tissues. The pollen output varied from 1.4 to
7.2 mg per 10 flowers (‘Maanleys’) and from 2.6 to 4.5 mg per 10 flowers (‘Blink’). The mass
of pollen produced per individual shrub was substantially related to the abundance of blooming.
The average estimated pollen productivity in the full flowering phase was low; 1 g (‘Maanleys’)
and 1.5 g (‘Blink’) per 10 m? of shrub crown. The flowers of Potentilla fruticosa attracted numerous
insects, mainly solitary bees (33 - 43%), dipterans (31 - 42%), lepidopterans (4 - 14%), bumblebees
(3 - 15%), and honey bees (3 - 4%). The Potentilla fruticosa ‘Maanleys’ and ‘Blink’ are propagated
for specific ornamental arrangements and due to a long flowering period may be used in small urban
courtyards for both decorative value and as a pollen delivering plants.

Keywords: diurnal pattern of blooming, pollen yield, pollinators conservation, bee pastures,
Potentilla fruticosa L.

INTRODUCTION bee populations in many parts of the world
(e.g. Goulson et al., 2008). The first step

a continuous food supply throughout their 0 encourage bees is to support general
whole life cycle. Pollen and nectar provide ~ Plant biodiversity (Fussell and Corbet,
the complete diet for both the adults and 19925 Banaszak, 1995, Aizen et al,
their larvae. Nowadays, all kinds of bees ~2002; Denisow 2009; 2011).

are threatened, mainly because their Ul}tll the early 1990s, agnculturgl areas
nesting sites and food plants are frequently received the most interest when’ 1t came
destroyed by human activity (Williams to bee pasture improvement, while yrban
etal, 1991: Torchio, 1994; Banaszak, areas have a great potential for pollinator

1995). This has resulted in a decrease in  [€COVerY (Fussell and Corbet, 1992;
Masierowska, 2012). For a long time,

Bees and other insect flower visitors need
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different ornamentals, i.e. shrubs, have
been reported as a source of nectar and
pollen flow (Szklanowska, 1983;
Szklanowska and Strzaltkowska,
2001; Kottowski, 2006; Lipinski,
2010; Wroblewska and Stawiarz,
2012).

The investigations of plant species as food
for pollinators are important. Include in the
investigations are flowering phenology,
nectar secretion, and pollen production
(Goulson, 1999; van Overbeke et al,
2007; Hedhly et al., 2008). The period,
duration of blooming, and abundance of
flowering are essential when choosing
species for bee pastures (Robertson and
Macnair, 1995; van Doorn and van
Meeteren, 2003). The total pollen and
nectar yield are decisive in the control
of the food supply (Kottowski and
Jabtonski, 2001). Moreover, different
specific features of flower morphology
and floral rewards have an impact on the
attractiveness for insect visitors (Keijzer,
1987; Faegri and van der Pijl, 1979;
Carreck and Williams, 1997; reviewed
by Goulson, 1999).

The genus Potentilla, in the Rosaceae
family, includes over 300 species with
a variability of life forms (annual, biennial,
and perennial). Potentilla fruticosa L. is
a deciduous shrub native to the northern
hemisphere. It is often found growing at
high altitudes in mountains and performs
well in moderate subcontinental climates
(Guillen et al., 2005). The shrubs are
dense with numerous upright branches
which form buttercup flowers. These
shrubs are often grown as ornamentals in
different kinds of arrangements. Some
Rosaceae species are known as food plants
for wild bees (Teper, 2005). Potentilla
fruticosa L. - a decidous shrub, is native to
North America and in the wild, they have
yellow flowers. The flowers of horticultural
cultivars are white, yellow (‘Maanleys’),
pink ('Blink"), orange or red. Inflorescences
are terminal and appear in clusters. Flowers
are hermaphroditic, actinomorphic, and
disk-shaped (Bugata, 2000).

The main objective of the long-term study
was 1) to examine the floral phenology
and diurnal dynamics of flowering for two
ornamental cultivars of Potentilla fruticosa
'Maanleys' and 'Blink', 2) to estimate the
quantity of pollen that can serve as food for
insects, and 3) to monitor the activity and
spectrum of insect visitors.

MATERIAL AND METHODS

Study sites and study species

The observations were conducted in
long-term sequence studies in 2001-2002,
2005, 2008, and 2012 in the Lublin area,
Poland. The shrubs of two cultivars of
Potentilla fruticosa: "Maanleys' and 'Blink’,
were grown in different parts of the city.
The cultivar 'Maanleys' was grown at the
arboretum in the Botanical Garden of Maria
Curie-Sktodowska University (ATPOL
- FE2765) and in a private garden in the
district of Stawin (ATPOL - FE2773). The
cultivar 'Blink' was grown only in a private
garden in the district of Stawin (ATPOL -
FE2773). On both sites, shrubs were grown
on a loess originated soil.

Flowering observations

During the growing seasons, detailed
observations of the flowering biology
were conducted. The onset and length
of the blooming period was recorded.
The observations of the diurnal model of
blooming were made in 2008 and 2012 on
the individuals grown on the Stawin district
site. Protocols described by Jabtonski
and Szklanowska (1997),and Denisow
(2009) were applied. The duration of the
successive phases of blooming (beginning,
full, terminal) were recorded. The onset
of flowering was determined according
to an assumption that the beginning of the
blooming period was the moment when
10% of the flowers had bloomed, the full
blooming period was assumed to be when
70 - 80% of the flowers were in bloom,
the termination of blooming was assumed
to be when over 85% of the flowers had
finished blooming.

The diurnal pattern of flowering was
expressed as the percentage of newly
opened flowers in relation to the total
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number of flowers opened during the day.
Due to the long period of blooming, these
observations were made in full spring
(June) and in full summer (August) for
three consecutive days, for each period.
The development of flowers was noted
in one-hour intervals (GMT + 2h). To
determine flower life-span, the buds
(n = 10 per each cultivar) were randomly
chosen on different individual shrubs. The
buds were marked just before opening
and their development was observed. The
flower life-span was defined as the period
from bud-opening until the falling of petals.

The average number of flowers produced
per each individual shrub was established
for the initial, full, and terminal phases of
flowering. The abundance of blooming
was determined on the basis of random
circular areas 0.1 m? (36.7 cm in diameter).
The data were converted to the number
of flowers per 1 m? of shrub crown. The
counts were made separately for each
station and were used to estimate the total
pollen production.

Pollen production was assayed using
the method of Szklanowska (1995).
The mass of pollen was determined
in the full blooming phase. Mature
but unopened anthers (n = 100) were
collected in weighed glass containers in
four replications. Subsequently, the glass
containers with anthers were placed into
a dryer (ELCON CL 65) at ca. 33°C.
The pollen was rinsed from the anthers
once with pure ether (1 - 2 ml), and then
4 - 6 times with 70% ethanol (2 - 8 ml). The
accuracy of the pollen rinsing was checked
using a binocular. The mass of produced
pollen was calculated for 100 anthers,
10 flowers, and per 1m? of the shrub
crown area. Pollen viability was tested in
standard acetocarmine slides. We checked
the secretion of nectar in 2012 by bagging
flowers with tulle isolators and applying
the pipette method (Jablonski, 2002).

Insect activity

The blooming observations and the
pattern and intensity of insect visits were
bothnoted atthe same time. The daily pattern
of insect visitation for the full flowering
period was recorded in 2008 and 2012 for

the individual shrubs grown in the district
of Stawin. The visitation observations
were made for three consecutive days at
one-hour intervals, at the time of the most
intensive forage activity of pollinators,
between 6.00 and 20.00 h (GMT + 2.00 h).
During each observation census, the total
number of visiting insects was recorded.
The following categories were determined:
1. Apis mellifera, 2. Bombus species,
3. other Apoidea (solitary bees), 4. Diptera,
5. Lepidoptera, and 6. Coleoptera.

The meteorological factors during the
growing season of 2001 were comparable
to the long term means. In 2002, it was
relatively warm (110.6% of normal air
temperature) with total precipitation
(456.7 mm) lower than the long-term
mean (520.1 mm). The mean precipitation
for June-August was 23.2 mm, and
was approx. 70% lower compared to
the long-term (mean = 77.2 for June-
August). In May of 2005 rainfall (mean
= 96 mm), exceeded the normal level
(ca. 65%). Intensive rainfall events were
recorded in July (mean = 109.0 mm),
and August (mean = 108.7 mm), with
total rainfall approx. 40% and 50% above
normal, respectively. In May of 2008 the
precipitation (mean = 101.6) was approx.
50% higher than the long-term data. The
summer was extremely dry with June
rainfall (mean = 77.1) ca. 65% lower
compared to the long-term data. In the
summer of 2012, the precipitation was
approx. 30% lower than that shown in the
long-term data.

The weather station located in Felin in
the Lublin Upland, provided the weather
data. Monthly and decade means of the
air temperature and precipitation were
compared to the long-term data of 1951-
2005.

Data analysis

Data are presented as means with SD. The
standard analysis of variance was applied
(Stanisz, 1996). Post hoc comparison of
means was tested by the HSD Tukey test.
The level of statistical significance for
all analyses was at o = 0.05. All analyses
were performed using Statistica ver. 6.0
(StatSoft Poland, Krakow).
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RESULTS

The detailed dates of seasonal phenology
are shown in Table 1. During the study
period, Potentilla fruticosa ‘Maanleys’
bloomed three to six weeks earlier than
‘Blink’. The flowering began in mid-May
(‘Maanleys’) or in June/July (‘Blink”) and
lasted till mid-August or mid-September
(‘Maanleys’) and till October (‘Blink’).
The duration of flowering varied from
70 - 120 days (‘Maanleys’) and from
90 - 100 days (‘Blink’). The flowers opened
almost simultaneously in both cultivars,
but a delay in the peak of flowering was
noted between the spring/summer and
summer/autumn periods. In June, the
flowers opened as early as 5.00 h with
peak at 6.00 for ‘Maanleys’ (Fig. 1) and
at 7.00 for ‘Blink’ (Fig. 2). On average,
90% of daily installment of newly opened
flowers expanded by 8.00 h (GMT + 2h).
In August, the flower opening started an
hour later - at 6.00, with a peak at 7.00 for

‘Maanleys’, and between 7.00 - 8.00 for
‘Blink’.

The flowers of Potentilla fruticosa
‘Maanleys’ and ‘Blink’ have pale yellow
and bright pink corolla, respectively. The
flowers of both cultivars are hermaphrodite,
have a centrally positioned gynoecium of
12 - 40 pistils, and have spirally arranged
multi-anthers androecium (Fig. 3A). The
base of the ovary is covered with numerous
multicellular hairs (Fig. 3B).

Thelife-spanofasingle ‘Maanleys’ flower
was 4 - 11 days (mean = 5.3 + 1.2 SD) and
3 - 5 days (mean =4.4 + 0.7 SD) of a single
‘Blink’ flower. New flowers constantly
developed on each individual shrub. The
number of flowers per shrub was cultivar
related (Tab. 1). The number of flowers
in bloom of an individual shrub differed
significantly among blooming phases.
Year-to-year variations were also found. In
the initial phase of flowering, 21.2 flowers
per 1m? were in bloom on the ‘Maanleys’

Table 1.

The phenology and abundance of flowering of Potentilla fruticosa cv. ‘Maanleys’
and ‘Blink’ in the years of study in the Lublin area, Poland,
mean values, standard deviation (SD) and coefficient of variation (V) are given

Number of flowers per 1 m? of crown
. Flowering flowering phase
Cultivar | Year Flg(vavr?ggg length beginning full end
(days) Mean £ SD Mean £ SD Mean + SD
V% V% V%
2001 [ 1805-0809 | 112 | %Lx139 | 6222218 | 3184169
2002 | 206-0008 | 69 | 34J:135 | 210421841 1 SLix T
3704198 | 1650£560 | 564170
Potentilla | 2005 | 20.05-20.09 120 535% 33.9% 301 %
fruticosa
‘ : 340+160 | 5710+2051 | 768%172
Maanleys' | 2008 | 15.05-6.09 106 971 % 35.9% 50 4%
2012 | 1105-309 | 110 Baral | 2554786 | 560+188
212+ 112 | 248841046 | 507+153
Mean 1034 52.8% 420% 302%
2005 [ 2006-2109 | o1 | 983289 | 4252016 ) 278+ 306
5754142 | 4025+3459 | 185+ 144
Potentila | 2008 | 806-0110 | 102 o oA Sh %
fruticosa
‘Bl ] 7344233 | 3250£1342| 8174431
ik | 2012 | 107-1010 | 101 AT e 5o
632+186 | 3801851 | 427+218
Mean 9.0 29.4% 487% 511 %
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Fig. 1. The proportion of flowers developed in 1-hour intervals on Potentilla fruticosa ‘Maanleys’
studied during June and August in Lublin, SE Poland. Mean from 2008 and 2012.
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Fig. 2. The proportion of flowers developed in 1-hour intervals on Potentilla fruticosa ‘Blink’
studied during June and August in Lublin, SE Poland. Mean from 2008 and 2012.

. 3

Fig. 3. Habit of the flower of Potentilla fruticosa ‘Maanleys’ at anthesis, macro photographs.
(A) pale yellow flowers, note Diptera collecting pollen. Scale bar = lcm.
(B) hairs at the base of the ovary that reflect sunlight and mimic nectar droplets. Scale bar = Imm.
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shrubs and 63.2 per 1 m? on the ‘Blink’
shrubs and the blooming was more stable
(V% = 29.4 ‘Blink’ vs. 52.8 ‘Maanleys’).
Similarly, during the full flowering
phase, the ‘Blink’ shrubs bloomed more
abundantly (mean = 380.0 per 1 m?vs.
mean = 248.8 ‘Maanleys’).

The release of pollen began approx.
4 - 5 hours after the corolla opened. Most
anthers dehisced between 12.00 and 14.00
(GMT + 2h). Usually pollen was released
simultaneously in 5 - 10 anthers per single
flower. At a mean air temperature of
25 - 30 °C, the pollen release was very
intensive. The entire quantity of pollen
per anther was released in 2 - 3 hours.
During temperature drops, where the mean
was 15 - 20 °C, the process was slower
and lasted 5 - 8 hours. The anthers open
gradually from outward to inward.

The number of anthers per flower
depended on the cultivar (df =1, F =36.13,
p < 0.001). Year-to-year variations were
found (df = 4, F = 14.89, p < 0.001).
A significantly higher mean number of
anthers was recorded for P. fruticosa
‘Blink” (mean = 31.1) vs. ‘Maanleys’
(mean = 25.4) (Tab. 2).

The statistical analysis of the mass
of pollen produced in anthers showed
a significant year effect, for P. fruticosa
‘Maanleys’(p = 0.014, df = 2) and
P. fruticosa ‘Blink’ (p = 0.033, df = 4).

Extremely low amounts were produced in
2002 (‘Maanleys’) and 2008 (‘Blink’). No
cultivar effect was found for the mass of
pollen produced. A negative correlation
between the mass of pollen produced in
the anthers and the number of anthers per
flower was found (r = - 0.215). The lowest
mass of pollen produced by P. fruticosa
‘Maanleys’ was characteristic for 2002
(mean = 0.5 mg per 100 anthers), and the
highest for 2001 and 2005 (mean = 2.3 mg
and 2.8 mg per 100 anthers, respectively).
A negative correlation between the mass of
pollen per 100 anthers and air temperature
was found (r = - 0.122). A positive
correlation was found between the mass
of pollen per 100 anthers and precipitation
(r=0.434).

The mass of pollen produced per flower
depended on both the number of anthers
and the efficiency of the archesporial
tissues. The average pollen output was from
1.4 to 7.2 mg per 10 flowers (‘Maanleys”)
and from 2.6 to 4.5 mg per 10 flowers
(‘Blink”). The mass of pollen produced per
individual shrub was substantially related
to the abundance of blooming. The average
estimated pollen productivity in the full
flowering phase was low 1 g (‘Maanleys”)
and 1.5 g (‘Blink’) per 10 m* of shrub
crown (Fig. 4).

Table 2.

The characteristic of androecium and the mass of pollen produced in anthers and flowers
of Potentilla fruticosa cv. ‘Maanleys’ and ‘Blink’ in the years of study in the Lublin area, Poland;
mean values, standard deviation (SD) and coefficient of variation (V) are given

Number of anthers Mass of pollen Mass of pollen per

Cutvar | Year per flower per 100 anthers (mg) 10 flowers (mg)
min - max Tes%] V% | min-max T%%’ V% mean
2001 | 19-27 |216.#21| 97 | 1.8-28 |23 +04 | 174 49
2002 | 24-30 [283.+19| 67 | 02-08 |05 +03 | 60.0 14
,;Z%ﬂs”: 2005 | 21-31 [257.+32| 124 | 19-35 |28 07 | 250 72
‘Maanleys | 2008 | 18-44 [299 +80| 267 | 05-22 |14, +07 | 500 4.2
2012 | 1-27 [194 +52| 268 | 06-18 [ 1.3,£05 | 385 25
Mean 254,£76| 299 16,£09 | 56.2 40
2005 | 22-34 | 274 +38| 138 | 09-27 [ 1708 | 479 47
mfglslg 2008 | 33-42 |374.+24| 64 | 03-12 | 07+04 | 588 26
Blink | 2012 | 24-38 |30.2.+38| 125 | 05-22 | 1507 | 466 45
Mean 311,£438 | 154 13,207 | 538 39
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g. 4. The mass of pollen delivered in succesive stages of blooming per 10 m? crown

of two cultivars of Potentilla fruticosa studied in Lublin, SE Poland.
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Fig. 5. The participation of insect visitors on flowers of two cultivars
of Potentilla fruticosa studied in Lublin, SE Poland. Mean
from years 2008 and 2012. Vertical bars indicate SD.

Participation of insect groups foraging
on studied cultivars and activity pattern

Potentilla  fruticosa flowers attract
different insect visitors (Figs. 5, 6).
Nocturnal observations excluded insect

visits after dusk. Under favorable weather
conditions, insects started to visit flowers
in the early morning hours. The highest
number of insects was present between
11.00 and 15.00. The Dipterans and
Bombus spp. were the first to start visiting
at around 7.00 - 8.00. The activity pattern
of flies picked up in the morning and in
the early afternoon. The highest number
of bumblebees were recorded at 8.00 and
19.00. Apis mellifera was active from 8.00
with three peak periods. The activity pattern

of lepidopterans picked up between 12.00
and 16.00. Apis mellifera and Bombus spp.
collected light brown pollen loads. Solitary
bees and dipterans predominated among the
insect visitors of both the studied cultivars.
Bumblebee and butterfly participation
varied between cultivars. Apis mellifera
showed little interest in foraging on flowers
ofboth cultivars of P. fruticosa. The diurnal
pattern of insect visitors was similar for
both cultivars studied, therefore, data are
presented as averages (Fig. 6). Bumblebee
visits to Potentilla fruticosa flowers were
very irregular. The most stable activity was
characteristic for dipterans. Lepidopterans
usually foraged flowers during the midday
hours.



102

Apis mellifera
—e— Diptera

—&— Bombus
—¥— Lepidoptera

6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00

—-+=-=Other Apoidea
—&— Coleoptera

Fig. 6. The pattern of diurnal insect visitors activity as proportion
in 1-hour intervals on Potentilla fruticosa (averages for
‘Maanleys’ and ‘Blink’) studied during June and August
in Lublin, SE Poland. Means from 2008 and 2012.

DISCUSSION

In the environmental conditions of central
Europe, Potentilla fruticosa (‘Maanleys’
and ‘Blink”) bloom from May until the end
of September or even October (Bugata,
2000; Vliet et al., 2003), and the flowering
in SE Poland is no exception.

The diurnal pattern of blooming differed
slightly for both cultivars. The feature is
highly species specific and also differs
among cultivars (van Doorn and van
Meeteren, 2003; Denisow, 2009).
Moreover, the diurnal dynamics of flower
opening changed only a little during
a growing season. Generally, Potentilla
fruticosa flowers opened earlier in the
early summer period compared to the
late summer period. A tendency towards
a shift in the daily rate of the opening of
new flowers for those species which have
a long blooming period was documented
earlier (e.g Taraxacum officinale, Lamium
album, or Berteroa incana) (Denisow,
2009). The phenomenon can be associated
with decreasing day length and with the
reaction to abiotic factors (temperature
and humidity) at the moment of anthesis
(van Dorn and van Meeteren, 2003).
Furthermore, such a strategy allows to
attract pollinators and adopt the plant to the
changeable seasonal activity of pollinators

(Goulson, 1999; Wroblewska and
Stawiarz, 2012). The synchronization
of plant-insect visitors is crucial for the
effective reproduction of entomophilous
plants. The interaction depends on the
relative attractiveness of a floral display
to pollinators. The floral display function
is mainly a visual attractant of a secondary
type. During the initial flowering phase,
the flower density of the studied cultivars
of P. fruticosa, was only approx. 21 - 64
flowers per 1 m? of shrub crown, and approx.
253 - 768 flowers per 1m? of shrub crown in
the full blooming stage. Plant species have
different floral display strategies. Abundant
flowering is not widespread among long-
flowering species as individuals spend
most of their energy on flower production
(Robertson and Macnair, 1995).
Additionally, the flower life-span was
long; c.a. 4 - 11 days. According to van
Overbeke et al. (2007) the longevity
of an individual flower of P. fruticosa
observed in a natural community, was
4 - 8 days - but the study concerned shrubs
grown at high altitudes in the mountains.
As highlighted by different authors, habitat
and environmental conditions (temperature,
humidity) are essential for the flower life-
span (van Dorn and van Meeteren,
2003). Moreover, the ‘Maanleys’ and
‘Blink’ cultivars involved in our study,
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are ornamentals. Most likely, they were
selected for a life-span elongation.
Prolonged flower life-span appears to be of
great value to pollinators as it extends the
food supply.

During our observations, pollen was the
only flower reward available for pollinators
in the flowers of the studied cultivars.
Nectar secretion was reported in flowers
of Potentilla fruticosa by van Overbeke
et al. (2007). Although the quantity was
very low, the authors documented the
use of flowers as a nectar source for
lepidopterans, in the late summer and during
periods of drought when the availability of
nectariferous plants was reduced. In our
study, butterflies on flowers (mainly on
‘Blink’- 14% of total visitors) were also
observed but we did not find any nectar
secretion. We applied the standard pipette
method which might have been inadequate
for such small nectar amounts. The quantity
reported for Potentilla fruticosa is minute
(< 1 ml per flower) (van Overbeke et al.,
2007). However, the base of the ovary
of P. fruticosa ‘Maanleys’ and ‘Blink’
is covered with numerous hairs, slightly
inflated with air, that efficiently reflect
sunlight, mimic the presence of nectar, and
may attract butterflies. The other possible
factor that attracted lepidopterans to ‘Blink’
flowers was the pink color of corolla. The
bright colours (e.g. violet and pink) are
known to be favorable by different types
of butterflies (Faegri and van der Pijl,
1979).

The pollen presentation in multi-
staminate flowers of both cultivars of
P. fruticosa started 2 - 3 hours after corolla
opening. The phenomenon of anther
dehiscence in 1 - 3 hours after anthesis
begin is common among different species
(Szklanowska, 1978; Szklanowska
and Strzatkowska, 2001). In Spain,
Guillen et al. (2005) observed a slightly
different anther opening, immediately after
the anthesis initiation, for varied Potentilla.
The thecae splitting is known to be highly
temperature dependent (Keijzer, 1987
Bozek, 2003). The higher Mediterranean

climate temperatures presumably affected
the rapid anther dehiscence.

A significant year effect on the number
of anthers developed per flower was noted.
This indicates the influence of weather
factors on the androecium formation,
and is in accordance with observations
concerning other multi-staminate flowers
(e.g. Szklanowska, 1978; Denisow,
2011).

In this study, lack of rainfall and air
temperatures that exceeded the norm in
the time before flowering and during
blooming phases, had an impact on the
mass of pollen produced in anthers. An
extremely low pollen mass was noted for
‘Maanleys’ in 2002 with the substantial
rainfall deficit, when compared to long
term data. Fluctuations in humidity and
temperature are considered as limiting
factors for plant growth and are also
substantial for reproduction (Pacini et al.,
1997). According to Hedhly et al. (2008),
production of plant pollen is known to be
most sensitive to high temperature stress.
Lack of precipitation was documented as
a cause of decline in the pollen mass of
entomophilous ruderal taxa (Denisow,
2009; 2011) or even Mediterranean species
with better tolerance and adaptations to
higher temperatures (Bozek, 2003).

Szklanowska (1983) established
the mass of pollen produced in Rosaceae
flowers and underlined substantial
disparities from 2.5 mg to 15.6 mg per
10 flowers. Also in P. fruticosa flowers, due
to multi-anthers androecium, differences
in the mass of pollen produced in flowers
were observed.

The estimated pollen output, from 1.0 g to
1.5 g per 10 m?, indicates that investigated
cultivars of Potentilla fruticosa may be
treated as pollen yielding plants, but the
values obtained are lower than those
established for Rosaceae shrubs (e.g.
70 g/10m?- Rosamultiflora or Chaenomeles
Japonica (Szklanowska, 1983;
Szklanowska and Strzatkowska,
2001). Due to the flower size (c.a. 2 -4 cm
in diameter) and the actinomorphic shape,
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the pollen was easily accessible to different
groups of pollinators. Despite the fact that
the amount of delivered pollen was not
exceptionally high, the studied cultivars
were attractive to a variety of pollinators
and not just Apoidea. The fact underlines
the importance of these plants in the
maintenance of general insect biodiversity.
The common interest in pollen food of
ornamental taxa by wild Apoidea was
confirmed by Teper (2005).

Shrubs of P. fruticosa are very popular in
Japan and are gaining popularity in Europe,
including Poland. Different cultivars are
propagated for use in formal ornamental
gardens as well as for very specific
arrangements (e.g. bonsai). The rapid
development of small urban courtyards
creates the possibility of using such areas
not only for ornamental purposes but for
a food supply for insects. As concluded by
Fussell and Corbet (1992), Carreck
and Williams (1997), and Goulson
et al. (2008), the more diverse the plant
arrangement, the more diverse the insect
visitors.
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KWITNIENIE, WYDAJNOSC PYEKOWA
ORAZ OBLOT PRZEZ OWADY

OZDOBNEGO KRZEWU
POTENTILLA FRUTICOSA L. (ROSACEAE)

Denisow B., Anton S., Szymczak G.

Streszczenie

Uprawa réznych gatunkéw entomofilnych roslin ozdobnych w terenach zieleni miejskiej istotnie
wplywa na utrzymanie lokalnych populacji owadow zapylajacych. W niniejszej pracy przedstawiono
wyniki wieloletnich badan dotyczacych obfitosci i dynamiki kwitnienia, wydajnosci pytkowe;j
oraz oblotu kwiatow przez owady dwoch ozdobnych odmian Potentilla fruticosa L. (‘Maanleys’
oraz ‘Blink’) uprawianych na terenie Lublina. Przecigtnie kwitnienie P. fruticosa ‘Maanleys’
rozpoczynato si¢ w polowie maja i trwalo do pierwszej dekady wrze$nia, natomiast termin
kwitnienia P. fruticosa ‘Blink’ przypadat w okresie od czerwca do pazdziernika. Dzienna dynamika
rozkwitania byta podobna w przypadku obu odmian. W ciagu dnia szczyt rozkwitania obserwowano
0 godz. 8.00 (GMT +2h), gdy rozkwitato od 80 - 90% wszystkich kwiatow, ale wystapilo nieznaczne
opdznienie dziennego rytmu kwitnienia w okresie lato/jesien w stosunku do okresu wiosna/lato. Masa
pytku produkowanego w kwiatach zalezata od liczby wyksztatcanych precikow oraz efektywnosci
tkanki archesporialnej. Wydajnos¢ pytkowa z 10 kwiatow ‘Maanleys’ wahala si¢ w granicach
1,4 - 7,2 mg, za$ 10 kwiatow ‘Blink’ produkowato 2,6 - 4,5 mg pytku. Srednia wydajnos¢ pytkowa
w pelni kwitnienia byta stosunkowo niska i wyniosta 1,0 g (‘Maanleys’) oraz 1,5 g (‘Blink’) na
kazde 10 m?>powierzchni krzewdw. Kwiaty badanych odmian P. fruticosa zwabialy owady, gtownie:
pszczoty samotnice (33 - 43%), muchoéwki (31 - 42%), motyle (4 - 14%), trzmiele (3 - 15%) oraz
pszczot¢ miodna (3 - 4%). Z uwagi na diugi okres kwitnienia oraz walory dekoracyjne, krzewy
P. fruticosa ‘Maanleys’ oraz ‘Blink’ moga by¢ wykorzystywane w zatozeniach zieleni miejskiej,
stanowiac rownoczesnie uzupetnienie pokarmu pytkowego dla owadow.

Slowa kluczowe: dzienna dynamika kwitnienia, wydajno$¢ pylkowa, ochrona zapylaczy,
pastwiska dla owadow, Potentilla fruticosa L.



