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A b s t r a c t

Squill of the family Hyacinthaceae is a small bulb pe-
rennial. The present study on flowering and pollination of Scilla 
sibirica Andr., S. sibirica ‘Alba’, and S. bifolia L. was conduc-
ted in the years 1995, 1997, and 1999 in the Botanical Garden 
of the Maria Curie-Skłodowska University in Lublin. The plants 
flowered from the end of March until the middle of May. The 
duration of flowering of individual taxa was similar and it ave-
raged 20 days (Scilla sibirica), 21 days (S. sibirica ‘Alba’), and 
23 days (S. bifolia). The opening of flower buds always started 
around 9.00 am and lasted, depending on the taxon, until 3.00 
pm (Scilla sibirica ‘Alba’), 4.00 pm (S. bifolia), and 5.00 pm (S. 
sibirica). The flowers were visited by bees (Apoidea), primari-
ly the honey bee (Apis mellifera L.), bumblebee (Bombus L.), 
and solitary bees. Numerous honey bee foragers were observed; 
they bit through the anther walls and even attempted to open 
still closed flower buds in order to reach the pollen. 
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INTRODUCTION

The genus squill (Scilla L.) of the family Hya-
cinthaceae numbers 50 species spread across Eurasia 
and southern Africa. Its plants produce an oval or sphe-
rical bulb from which basal leaves grow. Flowers are 
borne singly or are clustered in racemes. Pink, violet, 
blue, or white coloured tepals are single-veined and are 
borne in 2 whorls with 3 tepals in each. 6 stamens and 
one three-chambered pistil with septal nectaries are lo-
cated in the flowers. The fruit is a capsule (S z a f e r
et al. 1969; W a t s o n  and D a l l w i t z ,  1992; P f o s -
s e r  and S p e t a ,  1999).

An advantage of many representatives of the 
genus Scilla is the early flowering time. Due to their

colourful and original flowers, the species and varieties 
of this genus are recommended for cultivation in rock 
gardens as well as for group plantings under shrubs 
and on lawns. The most known species that is recom-
mended for cultivation is Scilla sibirica (K r a u s e , 
1987, 1992; M a r c i n k o w s k i ,  1991; O s v a l d , 
1992). Nearly all species are suitable for accelerated 
indoor cultivation (S z l a c h e t k a ,  1993). In Poland 
Scilla bifolia is a species that is found in natural plant 
communities of the Eastern Carpathians (S t r u m i ł -
ł o ,  1883; T y n i e c k i ,  1912; S z a f e r  et al. 1969; 
M i r e k  et al. 2002), while Scilla sibirica is grown 
as an ornamental garden plant, which sometimes runs 
wild (M i r e k  et al. 2002).

 The above mentioned species are not only or-
namental plants, but they are also forage plants for 
pollinating insects, providing to them nectar and pol-
len. The flowers of Scilla bifolia are readily visited by 
the honey bee (Apis mellifera L.), which is noted by 
many authors (J a b ł o ń s k i ,  1978, 1986; P i e t k o v , 
1979; L i p i ń s k i ,  1982; W a r a k o m s k a , 1987). 
According to K u l i j e v  (1952) and R u s z k o w -
s k i  (1969, 1971), Scilla sibirica is considered to be 
an important forage plant for the bumblebee (Bombus 
L.). The mason bee (Osmia Pz.) and the hairy-footed 
flower bee (Anthophora L.) gather pollen from the flo-
wers of this species (R u s z k o w s k i ,  1966, 1971; 
R u s z k o w s k i  and Ż a k ,  1969; R u s z k o w s k i 
and B i l i ń s k i ,  1986). Early spring forage plants 
are of great importance for the proper development of 
bee colonies (J a b ł o ń s k i ,  1978, 1986; L i p i ń s k i 
1982), hence squill, which blooms during the period 
of March and April, can have not only the ornamental 
value, but also the apicultural one.
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The aim of the present study was to determi-
ne the flowering rate and the rate of visitation to three 
taxa of the genus Scilla L. by pollinating insects.

MATERIALS AND METHODS

Two species were covered by our observations: 
Siberian squill (Scilla sibirica Andr.) and Alpine squill 
(Scilla bifolia L.), but also a white flowering variety of 
Siberian squill – ‘Alba’ (Scilla sibirica ‘Alba’). The 
studied plants were cultivated in the Botanical Garden 
of the Maria Curie-Skłodowska University in Lublin. 
Scilla bifolia L. specimens were growing on the slopes 
and at the bottom of a gully, forming the ground cover 
of an old park. The plants of the genus Scilla sibirica 
Andr. covered the surface of lawns and under shrubs, 
whereas the plants of the variety Scilla sibirica ‘Alba’ 
were growing in a small clearing in a rock garden. The 
plants under study required no tending. Mineral and 
organic fertilization was not applied, either. The soil in 
all study sites was compact and clayey, developed on 
loess substrate with a pH of 6-7. The perennials were 
not protected for winter.

The seasonal flowering rate of Scilla sibiri-
ca Andr., that is, the number of opening flowers per 
unit area in successive days of the flowering period, 
was investigated in the years 1995 and 1997. To this 
end, 4 plots were marked out, each with an area of
50 x 50 cm, which was 1 m2 in total. Within this de-
signated area, every day at 6.00 pm the flowers that 
had opened during the day were counted and removed, 
from the beginning to the end of flowering. The sum of 
flowers from the total area of 1m2 formed the basis for 
the calculation of the percentage assigned to each day 
of the flowering period of the plants.

Seasonal observations of flower visitation by 
pollinating insects were conducted in the same plots. 
For this purpose, every day at 2.00 pm, that is, during 
the time of the greatest density of insects on the plants, 
honey bee foragers foraging on the flowers were coun-
ted. The sum of insects counted was the basis for the 
calculation of the percentage assigned to each day of 
the flowering period of the plants.

The daily rate of flower opening was determi-
ned by counting freshly opened buds every hour (from 
8.00 am to 6.00 pm Eastern European Time) for three 
days during the full bloom stage. At the same time, 
observations of the daily pattern of flower visitation by 
the honey bee were carried out.

RESULTS

Flowering. The squill flowers attracted polli-
nating insects by the colour of their perianth (violet, 
sapphire, white) (Figs 1, 2), their characteristic scent, 
and the nectar that was secreted already in the bud. 

The nectar-secreting tissue in the flowers of Scilla is 
located in three septal nectaries; the secretion exuded 
outside the pistil accumulated in the spaces between 
the ovary and the staminal filaments. After the anthers 
were empty of pollen, the style of the pistil elongated 
and changed colour from sapphire to white in the flo-
wers of Scilla sibirica and from violet to white in the 
flowers of S. bifolia. 

The investigated perennials produced from 1 up 
to 3 inflorescence stems from a bulb, and from several 
(Scilla sibirica, S. sibirica ‘Alba’) up to over a dozen 
(S. bifolia) flowers appeared on these shoots (Fig. 1, 
Table 1). The duration of flowering in the plants under 
investigation did not differ significantly in individual 
taxa.

The plants of Scilla bifolia bloomed earliest, 
at the end of March or in the first days of April (Fig. 
3). Scilla sibirica bloomed after several days, whereas
S. sibirica ‘Alba’ entered the flowering stage latest, 
thereby extending the early spring source of forage 
even until the first decade of May. The weather pattern 
in the spring of a particular year affected the time and 
duration of flowering of the plants under study.

During flowering of Scilla sibirica, periods 
of adverse weather conditions occurred every year, 
with temperature falls down to even – 6oC (Figs 4, 5).
A distinct increase in the number of open flower buds 
was observed with sunshine duration of 10-12 hours. 
In general, in 1995 two periods of increased flowering 
of Scilla sibirica could be observed, on 6 and 15 April. 
On these days, the total number of flowers opened du-
ring the day accounted for ca. 15% of the total num-
ber of flowers that bloomed throughout the entire flo-
wering period (Fig. 4). In 1997 the flowering pattern 
in the investigated species was even. There were noted 
regular small increases in the flowering rate, reaching 
up to ca. 10% of the total number of flowers (Fig. 5). 

Flower opening in all the taxa under study star-
ted around 9.00 am (Fig. 6). Buds of Scilla sibirica 
‘Alba’ and S. bifolia opened up mainly before noon, 
whereas buds of S. sibirica opened up evenly throug-
hout the whole day. A slight inhibition in the flowering 
dynamics around 2.00 pm could have resulted from 
the temporary shading of the plants by high pine trees 
growing on the southern side of the study area. The in-
hibition in bud opening occurred earliest in the variety
S. sibirica ‘Alba’, already at 3.00 pm, then in S. bifolia 
at 4.00 pm, and latest in S. sibirica – at 5.00 pm.

The flower life span in the studied taxa was 
from 3 to 10 days. The flowers definitely responded to 
temperature changes in the environment. The perianth 
closed every day in afternoon hours and opened in the 
morning around 9.00 am.

Flower visitation by pollinating insects. The 
seasonal rate of flower visitation by the honey bee, 
observed in 1995, was correlated positively with the 
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rate of flower opening (Fig. 4). Low temperature was 
a factor that particularly reduced flower visitation by 
insects. 

During the day, the flowers of Scilla sibirica 
were visited regularly by the honey bee from 9.00 am 
to 4.00 pm (Fig. 6). In the morning hours, the insects 
collected nectar from the flowers that had opened up 
on the previous day. The bees extracted pollen from 
not fully open pollen chambers. The colour of pollen 
loads formed by the bees (the average weight of a pair 
of pollen loads was 6.5 mg) ranged from dark sapphire 
to navy blue (Fig. 2A). Solitary bees and bumblebees 
were also observed on the flowers between 11.00 am 
and 3.00 pm. 

The flowers of the variety Scilla sibirica ‘Alba’ 
were visited most intensively during late morning ho-
urs between 9.00 and 11.00 am (Fig. 6). Reduced inse-
ct visitation was observed after 12.00 am, which could 

have resulted from the fact that the site in which the in-
vestigated plants were located was shaded by conifers 
growing on its southern side. Pollen loads produced by 
the foragers were crème-coloured (Fig. 2B).

The daily peak of insect visitation to the flowers 
of Scilla bifolia was at 11.00 am (Fig. 6). Nectar fora-
gers were observed during morning hours (from 8.00 
to 10.00), whereas from 10.00 am bees with pollen lo-
ads were noticed (Fig. 2C). The insects worked with 
such great energy that the stamen heads frequently be-
came detached from the filaments. Honey bees often 
made an attempt to open flower buds (Fig. 2C). The 
pollen mass, formed into pollen loads, was coloured 
dark violet by anthocyanins escaping from the dama-
ged tissues of the anthers. In addition to the honey bee, 
solitary bees were observed foraging on the flowers of 
S. bifolia between 12.00 am and 3.00 pm.

Fig. 1. Flowering specimens of the studied species:
A – Scilla sibirica Andr. (x 0.5); B – Scila sibirica ‘Alba’ (x 0.5); C – Scilla bifolia L. (x 0.3).

Fig. 2. Pollen foragers of the honey bee (Apis mellifera L.) on the flowers of the studied plants:
A – Scilla sibirica Andr. (x 3.5); B – Scila sibirica ‘Alba’ (x 3.5); C – Scilla bifolia L. (x 3.5), pollen loads.
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Fig. 3. The flowering calendar of the studied taxa in different years:
 – 1995;  – 1997;  – 1999.

Table 1
The duration and abundance of flowering of squill.

Species, variety Year of study Number of flowering days Flowers . inflorescence -1 

S. bifolia L.

1995
1997
1999

Average

16
24
20

20.0

3.7
6.3
4.3
4.8

S. sibirica Andr.

1995
1997
1999

Average

16
11
29

18.7

3.6
1.7
2.5
2.6

S. sibirica ‘Alba’

1995
1997
1999

Average

14
22
22

19.3

3.5
4.1
1.7
3.1

-10
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0
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15
20
25

30.03 1.04 3.04 5.04 7.04 9.04 11.04 13.04 15.04 17.04 19.04 21.04 date
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Fig. 4. The seasonal flowering rate of Scilla sibirica L. and visitation by honey bee foragers relative to weather conditions in 1995.
         – rainfall in mm;           – snowfall in cm;          – sunshine duration in hours;

 – air relative humidity in %;  – min. temp. in oC;  – max. temp. in oC
         – % of flowers opened on a particular day,  – number of bees per 1 m2.
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Fig. 5. The seasonal flowering rate of Scilla sibirica L. relative to weather conditions in 1997.
         – rainfall in mm;           – snowfall in cm;          – sunshine duration in hours;

 – air relative humidity in %;  – min. temp. in oC;  – max. temp. in oC

         – % of flowers opened on a particular day.
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Fig. 6. The daily flowering rate of the studied plant species. 
 – number of flowers opening during 1-hour time periods, expressed as a percentage of all flowers opened during the 

whole day, 
 – number of honey bee foragers observed during 1-hour time periods, expressed as a percentage of all foragers observed 

on a particular day.
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DISCUSSION

The observed duration of flowering of the squ-
ill taxa under study, reaching from 16 up to 24 days, 
was higher than that reported by P i e t k o v a  (1979), 
which was from 15 to 20 days. 

The seasonal rate of honey bee visitation was 
affected to the greatest extent by weather conditions, 
primarily temperature. Although worker bees leave the 
hive for their first foraging trip in the spring already at 
a temperature of 8oC (P r a b u c k i ,  1998), but tempe-
rature falls below 10-12oC clearly reduced the freque-
ncy of bee visitation to the flowers.

The weight of a pair of bee pollen loads pro-
duced from the pollen of Scilla sibirica, which was
6.5 mg, accounted for a half of the average weight of 
pollen loads, estimated by L i p i ń s k i  (1982) at 12 
mg. The navy blue-violet colour of the pollen loads 
produced by the bees from the pollen of Scilla sibiri-
ca was darker than that reported by H o d g e s  (1952) 
who described the colour of Scilla pollen as navy blue-
grey. The observations of a wide range of colours of 
the pollen of Scilla sibirica and Scilla bifolia were 
consistent with the opinion of L i p i ń s k i  (1982) 
who noted that pollen loads from the same plant co-
uld differ in their colour, depending on whether a bee 
gathered pollen from open anthers or extracted it from 
still immature pollen chambers. Our own observations 
confirm the fact that honey bees bite through anthers, 
which is described by L i p i ń s k i  (1982). 

Additionally, the observed attempts of insects 
to open flower buds indicate the great value of Scilla 
pollen for the Apidae during the early spring period. 
The fact that pollen food containing protein is consu-
med quickly by a bee colony in order to raise larvae in 
early spring would explain why in the literature there 
is no data on the presence of squill pollen in bee bread 
stored in hives. The pollen grains of Scilla bifolia ob-
served in the pollen spectrum of willow honey, analy-
sed by W a r a k o m s k a  (1987), confirm the attracti-
veness of this plant to the honey bee, which is also in 
agreement with what is reported by P i e t k o v  (1979) 
who described numerous visits to the flowers of S. bi-
folia by nectar and pollen foragers. A similar opinion is 
expressed by K u l i j e v  (1952) who found intensive 
foraging on various species of Scilla L., among others, 
S. sibirica. Our observations of bumblebees and wild-
living bees foraging on the squill flowers are confir-
med by other authors (R u s z k o w s k i ,  1966, 1971; 
R u s z k o w s k i  and Ż a k ,  1969; R u s z k o w s k i 
and B i l i ń s k i ,  1986).

Squill found excellent conditions for growth and 
development on the lawns under the wide-spreading 
crowns of deciduous trees, which is in agreement with 
the cultivation recommendations of K r a u s e  (1987, 
1992) and O s v a l d  (1992). The plants self-propagated

from adventitious bulbs, but they also propagated ge-
neratively through seeds.

CONCLUSIONS

1. The span of the flowering period of squill is from 
the end of March until the middle of May and flo-
wering lasts about three weeks in the case of each 
taxon.

2. Scilla flowers open between 9.00 am and 5.00 pm, 
with the peak of flower opening between 10.00 am 
and 3.00 pm.

3. There is a variation in the time when the honey bee 
collects pollen and nectar from the flowers of Scil-
la L. In the morning, before fresh flowers open up, 
nectar gatherers forage, then pollen foragers until 
10.30 am, while in the afternoon there is a balance 
in the harvest of pollen and nectar food.

4. Squill pollen is an attractive protein food for the ho-
ney bee, which is manifested in the fact that bees 
bite through anthers, but also attempt to open flower 
buds in order to extract pollen grains.

5. The ease of cultivation of squill, its decorative value 
and attractiveness to pollinating insects speak for 
the widespread use of these beautiful delicate plants 
in park plantings and in home gardens.
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Biologia kwitnienia i oblot przez owady
zapylające trzech taksonów

z rodzaju Scilla L., (Hyacinthaceae) 

S t r e s z c z e n i e

Cebulica z rodziny Hyacinthaceae jest drobno-
cebulową byliną. Badania dotyczące kwitnienia oraz 
zapylania Scilla sibirica Andr., S. sibirica ‘Alba’,
S. bifolia L. prowadzono w latach 1995, 1997 i 1999 
na terenie Ogrodu Botanicznego UMCS w Lublinie. 
Rośliny kwitły od końca marca do połowy maja. Dłu-
gość okresu kwitnienia poszczególnych taksonów była 
podobna i wynosiła średnio 20 dni (Scilla sibirica),
21 dni (S. sibirica ‘Alba’) i 23 dni (S. bifolia). Otwie-
ranie się pąków kwiatowych rozpoczynało się zawsze 
około godz. 9:00, i trwało w zależności od taksonu 
do godz. 15:00 (Scilla sibirica ‘Alba’), 16:00 (S. bi-
folia) i 17:00 (S. sibirica). Kwiaty były odwiedzane 
przez pszczoły (Apoidea), głównie pszczołę miodną 
(Apis mellifera L.), trzmiela (Bombus L.) i pszczoły 
samotnice. Zaobserwowano liczne zbieraczki pszczoły 
miodnej, które przegryzały ścianki pylników, a nawet 
starały się otwierać zamknięte jeszcze pąki kwiatowe 
w celu dostania się do pyłku.
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