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S u m m a r y

Mason bee (Osmia rufa) was introduced for the orchard pollination about 15-20th April in
2000-2002. Due to very high temperatures noted last years in May the flight of Osmia rufa
females was short and ended about 15th June. Females founded their nests equally willingly in
tubes made of reeds (o 6-8 mm), and in those of paper (o 7 mm). In the year 2000 during the
blooming period tubes were sampled in 7-day intervals, three on each sampling date, for
microscopic palynological analysis of cells. The nests showed the presence of 26% to 31%
pollen from orchard plants (apple, cherry and blackcurrant) in full blooming period only. After
this period the only orchard plant-derived pollen in the nests was that from anemophilous
walnut (Juglans regia) - up to 71%. Density of Osmia rufa females required to pollinate
1 hectare of some orchard plants was calculated based on pollen output from 1 flower and
pollen data from the cells.
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INTRODUCTION
Decreasing number of honey bee

colonies in Poland from 2,600,000 in 1985
to 700,000 in 1997, and their weakness
caused by the parasite Varroa destructor
and diseases affecting up to 80-90% of
brood result in insufficient pollination of
plants, especially in the spring.

Lack of honey bees available for
orchard pollination can be substituted by
some species of solitary bees, e.g. red
mason bee - Osmia rufa. Their rearing is
very cheap and it will not demand so much
work and involvement as do honey bees,
because this solitary bee has a short period
of development (about 2 months). Their
next generation spends the remaining part
of the year till the following spring in
cocoons.

Osmia rufa is suitable especially for or-
chard pollination (Bosch, Kemp 2000;
Hirashima 1963; Pinzauti et. al. 1997;

Torchio 1982); besides, it visits over 130
species of plants (Ruszkowski, Biliñski
1986). This bee winters in the mature stage
and, after emerging from cocoons in the
spring, without any incubation starts flights
as soon as the beginning of orchard bloom-
ing. Cocoons of Osmia can also be win-
tered in a refrigerator, which makes
possible utilization of this bee to pollinate
later blooming plants.

This study will permit to define this bee
as a pollinator of orchards on the basis of
observation and palynological analysis of
their nests (Wilkaniec, Warakomska
1992; Wilkaniec et al. 1997; Wilkaniec
et al. 2002). It will make possible a better
understanding of the biology of this bee
and of the most willingly chosen nesting
materials.

The study on the rearing and utilization
of different Osmia-species were carried out
in many countries including Europe
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(Bosch, Kemp 2000; Pinzauti et al.
1997; Wilkaniec, Radajewska 1997),
America (Torchio 1982) and Japan
(Hirashima 1963; Maeta 1978).

MATERIAL AND METHODS
Cocoons of Osmia rufa were placed in

orchards in the middle April near
box-hives filled up with nest materials
(reed tubes 6-8 mm in diameter or paper
tubes 7 mm in diameter). In 2000 as soon
as the first nests were completed by fe-
males, 3 tubes were chosen for
palynological analysis every 7 days. Tubes
were sampled on 3 dates. After the flights

cessation of Osmia the tubes stayed in the
orchard until the autumn, and then their
analysis was made. Collected cocoons
were stored in the cartoon box in the re-
frigerator at 4°C until the spring.

RESULTS
Males started to emerge just after the

exposition of cocoons in the orchard.
Females emerged accordingly 6-8 days
later and immediately mated. Females
started putting pollen to selected tubes as
soon as on the following day after
emergence. Reed tubes were chosen most
willingly but the mason bee founded its

70

Plant species 20-27 April 28 April - 4 May 5-12 May

Orchards 31 26 -

Prunus-type* 24 7 -

Malus 6 15 -

Ribes 1 4 -

Anemophilous trees 12 47 83

Juglans 3 21 71

Populus 9 26 12

Trees and shrubs 50 21 7

Salix 41 9 -

Acer 9 4 -

Aesculus - 2 1

Cotoneaster - 6 3

Spirea - - 3

Herbs 6 4 9

Ranunculus 2 - 2

Viola tricolor 2 - -

Cruciferae 2 4 7

Other 1 2 1

Total 100% 100% 100%

* Plum, cherry, sweet-cherry etc

T a b l e 1
Percentage composition of pollen in the Osmia rufa nests in Pu³awy 2000



nests in paper tubes especially when reed
tubes were placed among paper tubes,
which lured females of Osmia. The
advantage of paper tubes is that they are
semi-transparent, sterile and have the same
diameter along their entire length.

Completion of the first nest of Osmia
rufa was recorded ten days after the
females emerged and at that time tubes
were sampled for analysis at weekly
intervals. Palynological analysis of pollen
collected in cells of nest (tubes) are
presented in Table 1. Pollen of plum and
cherry-tree was combined as Prunus-type,
because pollen of those plants is very
difficult to distinguish from each other.

Very high temperature in 2000 caused
all species of orchard plants to bloom al-
most at the same time and the period of
blooming was short. Therefore their pollen
was found only on the first and the second
analysis date. Pollen from orchard plants ac-
counted for 31% in Osmia nests completed

by 27th April and 26% - by 4th May. After
4th May such pollen was not found except
that of the anemophilous nut-tree - Juglans
regia, the percentage of which in the nest
sampled on 12th of May was 71%.

The results of Osmia rufa rearing in
2000-2002 are shown in Table 2. Rate of
imago emergence was 93-98% except for
the cocoons from the garden in 2001, be-
cause in the preceding year the tubes with
those cocoons were knocked off to the
ground by birds. Annual coefficient of pop-
ulation reproducing fluctuated from 1.7 to
4.5. The attempt to determine the number of
Osmia females necessary to pollinate 1
hectare of apple, cherry and blackcurrant is
shown in table 3. It was based on the as-
sumption that every female assembles an
average of 33% of accessible pollen in the
flower (Szklanowska, Pluta 1984;
Szklanowska et al. 1997; Szklanowska
1987) during 1 visit and provides 15 cells
with pollen. Consequently the number of
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Year and place
of experiment

Number
of given
cocoons

Emerging
of bees from

cocoons (in %)

Number of
received cocoons

after season

Coefficient
of population

increase

2000

Apple-orchard 4,200 98.7 12,929 3.1

Cherry-orchard - - - -

Garden* 2,650 96.3 11,900 4.5

2001

Apple-orchard 3,314 98.2 12,000 3.6

Cherry-orchard 8,124 98.4 14,266 1.7

Garden* 5,350 74.7 9,692 1.8

2002

Apple-orchard 3,885 98.3 12,831 3.3

Cherry-orchard 8,406 93.1 24,177 2.9

Garden* 7,154 88.0 21,652 3.0

* Various fruit trees and shrubs

T a b l e 2
Results of Osmia rufa rearing in Pu³awy 2000-2002



females necessary to pollinate 1 hectare of
orchard is from about 550 to 3,100, as it de-
pends on species of plant. Taking into ac-
count about 95% of bees emerging from
cocoons and the female participation in
population of 33%, the number of O. rufa
cocoons needed to pollinate 1 hectare is
about: 1,670 for apple orchard, 9,400 for
cherry-tree and 2,900 for blackcurrant.

CONCLUSIONS
1. The mason bee (Osmia rufa) spends the

winter as imago stage and in the spring,
in natural condition, starts emerging
when trees and fruit-shrubs start to
bloom.

2. Every female founds about 15 cells in
which it gathers over 3 g of pollen for
food for her brood.

3. In 2000, up to 31% of pollen gathered by
Osmia rufa in their nests came from
orchard plants.

4. To pollinate 1 hectare of orchard is
necessary from about 560 (apple), 970
(blackcurrant) to 3,100 (cherry) of
Osmia rufa females or 3 times as many
cocoons.
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CHÓW I WYKORZYSTANIE MURARKI OGRODOWEJ
- Osmia rufa (Hymenoptera, Megachilidae)

DO ZAPYLANIA SADÓW

B i l i ñ s k i M . , T e p e r D .

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

Spadek liczby rodzin pszczo³y miodnej, ich os³abienie z powodu paso¿ytów i chorób czerwiu,
oddalenie sadów od pasiek i niski zakres wynajmu rodzin pszczelich - jest przyczyn¹ niskiego
zagêszczenia zapylaczy w sadach. Do tego dochodzi obserwowany czêsto w ostatnich latach
jednoczesny i krótki okres kwitnienia wielu gatunków roœlin, spowodowany wystêpuj¹c¹ na
prze³omie kwietnia i maja bardzo wysok¹ temperatur¹, co zwiêksza jeszcze zapotrzebowanie na
owady zapylaj¹ce. Niedostatek pszczo³y miodnej do zapylania sadów mog¹ uzupe³niæ niektóre
gatunki pszczó³ samotnic, jak murarka ogrodowa (Osmia rufa L.). Pszczo³a ta zimuje w stadium
dojrza³ym i wiosn¹ wylêga siê z kokonów w pocz¹tkach kwitnienia sadów. Po oko³o
2-miesiêcznych lotach pozostawia w gniazdach nowe pokolenie, które przed zimowl¹
przekszta³ca siê w postaæ doros³¹ (imago). Jej chów jest bardzo ³atwy i tani (wymaga jedynie
przygotowania materia³u gniazdowego w postaci trzcinowych lub papierowych rurek). Nie
atakuje ludzi i dlatego mo¿e byæ wykorzystana nawet w ma³ych ogrodach przydomowych i na
dzia³kach. Na ca³ym œwiecie zainteresowanie ró¿nymi gatunkami murarek jest bardzo du¿e.
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Niniejsza praca przedstawia doœwiadczenia z chowem i wykorzystaniem murarki ogrodowej
prowadzone w Pu³awach i okolicy w latach 2000-2002. Kokony i megachilniki z rurkami do
gnie¿d¿enia siê samic wyk³adano corocznie w po³owie kwietnia w sadzie jab³oniowym,
wiœniowym i w ogrodzie z ró¿nymi drzewami i krzewami owocowymi. Poza tym w 2000 roku
w kolejnych 7-dniowych terminach wybierano po 10 rurek do analizy palinologicznej.
Wykaza³y one (Tab. 1) obecnoœæ w gniazdach murarki py³ków z drzew i krzewów owocowych
(od 26 do 31%) jedynie do 4 maja, co potwierdza krótki okres kwitnienia sadów. Samice
murarki zbiera³y py³ek pocz¹tkowo g³ównie z wierzb, a po przekwitniêciu sadów z
wiatropylnych drzew i co ciekawe by³ to g³ównie orzech w³oski, który rós³ w du¿ym
rozproszeniu poza sadem jab³oniowym. Wyniki chowu (Tab. 2) by³y zadowalaj¹ce zarówno w
procencie wylêgu pszczó³ z kokonów (ponad 90%), jak i wspó³czynniku wzrostu populacji
(1,7-4,5) mierzonym stosunkiem kokonów zebranych po sezonie do wy³o¿onych w sadzie.
S³abszy wylêg murarek w 2001 roku (74,7 %) spowodowany by³ wyrzuceniem znacznej liczby
rurek z megachilników przez sikorkê poprzedniego roku. Upadek na ziemiê z wysokoœci ponad
3 m by³ przyczyn¹ wiêkszej œmiertelnoœci larw oderwanych od pokarmu. Z tego wzglêdu
wszystkie megachilniki zabezpieczane s¹ od tej pory przed ptakami cienk¹ metalow¹ siatk¹ o
takiej wielkoœci oczek, które nie przeszkadzaj¹ murarkom w locie. Zebrane gniazda (rurki)
analizowano na prze³omie roku i do wiosny pozostawiano w ch³odziarce (w temperaturze 4°C)
jedynie zdrowe kokony.

Szybkoœæ oblotu kwiatów przez samice murarki w niedostêpnej do szczegó³owej obserwacji
koronie drzew nasunê³o myœl skalkulowania koniecznego jej zagêszczenia do zapylenia
1 hektara sadu na podstawie danych z gniazd i wydajnoœci py³kowej oblatywanych roœlin, co
przedstawiono w tabeli 3. Obliczenia wykaza³y, ¿e do dobrego zapylenia sadu jab³oniowego,
wiœniowego i porzeczki czarnej potrzeba odpowiednio 556, 3 137 i 966 samic lub 3-krotnie
wiêcej kokonów, poniewa¿ w wylêg³ej populacji murarek samice stanowi¹ oko³o 33%.

S³owa kluczowe: murarka ogrodowa, Osmia rufa, sady, zapylanie, analiza py³kowa.
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