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THE DIVERSITY AND FAUNISTICS OF BUMBLEBEES
FOR POLLINATIOI{ IN GREEI{HOUSES

O. Kaftunoglu

SUMMARY

Bumblebees are the most effective pollinators especially in the
greenhouses in comparison to other insects ihcluding honeybees. Their
advantages over other insects are well known. There are different species
and subspecies of bumblebees adapted to different ecological conditions.
The most common bumblebee species that has been domesticated and used
for the pollination of vegetable crops is Bombus terrestris. There are
several subspecies and ecotypes of B. terrestris such as B.t. terrestris, B.t.
dalmatinus, B.t. sassaricus, B. t. canariensis, B.t. lucitanicus, B. t. audax,
B. t. xanthopus, B. t. africanus. Besides B. terrestris, western bumblebees
such as B. occidentalls and B. impatienrs in the USA,,B. hypocrita and B.
ignittts in Japan have been domesticated and used for the pollination
purposes.

There are several criteria for selecting a candidate bumblebee species
for large-scale production. As being wide spread, being polilectic, isolated
to the lower elevations, having strong colonies, and suitable for
domestication B. terresfru,s is the best candidate for commercial breeding in
many countries in Europe. Moreover other pollen storer species have also
potential for breeding and they can even be better pollinators than .8.
terrestris at higher altitudes.

Bumblebee pollination increase the greenhouse crop yield
significantly compared to hand pollination or hormone applications in
unheated greenhouses in winter seasons. They have food preference in the
greenhouses and visit the plant varieties which produce more and high
quality pollen. They also have floral preference in the nature and
conservation of nature will maintain the biological diversity, disturbance
will cause the extinction of some plant and bumblebee species.
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Corbet, 1987). There are 48 species in Turkey (Kaftanoglu, 1999),25
species in England (Prys-Jones and Corbet, 1987), 78 species in America
including Canada and South America (Milliron, 1971, 1973a, 1973b) 46
species in North America (Stephen et al, 1969; Heinrich, 1979),27 species
in California (Thorp et al, 1983), and over hundred species in Asia.
Bumblebees are absent in the deserts and tropical areas. However they have
been introduced to different countries for the pollination of field crops or
vegetable crops (Hopkins, 1914;Iwasaki, 1995, Dafrri and Shmida,1996).

The most common bumblebee species that has been domesticated
and used for the pollination of vegetable crops in Europe, Japan, Australia
and lsrael is Bombus teruestris. There are several subspecies and ecotypes
of B. terreslrls such as B.t. terrestris, B.t. dalmatinus, B.t. sassaricus, B. t.
canariensis, B.t. lucitanicus, B. t. audax, B. t. xanthopus, B. t. africanus.
Among these subspecies B.t. terrestris,B.t. dalmatinus and B. t.
canariensis have been reared by the commercial companies in Europe.
Besides B. terrestri,s, western bumblebees such as B. occidentalls in
Western USA, B. impatients in Central and Eastern USA, and Asian
bumblebees such as B. hypocrita and B. ignitus in Japan (Asada and Ono,
1996) have been domesticated and used for the pollination purposes. There
are also attempts to domesticate different species especially the long
tongued bumblebees such as Bombus hortorum, Bombus ruderatus and
Bombus subterraneazs (Griffin, et al., 1991).

Bombiculture is a rather new technology. There are still some
problems in breeding, nutrition of the colonies and disease control.
Thousands of colonies are shipped to different countries. Different species
or subspecies have been introduced to different ecological regions.
Introduction ofdifferent species causes the hybridization ofnative species
and subspecies as observed in Japan. Moreover some diseases and parasites
may well be transported to different countries. Introduced species may be
established as feral colonies as seen in New Zealand and Israel. They may
also threaten the local bee fauna especially if the food source is limited and
there is competition for food.

BIODIVERSTTY OF BUMBLEBEES IN TURKEY

After the development of year-round breeding system and
demonstration of using bumblebees in greenhouses there was a huge
demand for bumblebee colonies in Europe. However the bumblebee rearing
techniques were not sophisticated at that time and thousands of B. terrestris
queens were collected by the bumblebee breeding companies in countries
around the Mediterranean. Turkey was among these countries. Villagers
collected bumblebee queens and destroyed thousands of natural nests
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VARIATIO]VS AMOT\TG BOMB{JS
ECOTYPES

TERRtrSTIS DALMATIN{JS

There dre some ecologically adapted populations or ecotypes within
the same subspecies of bumblebees. The colony character ist ics,
performance of the colonies in the greenhouses, tolerance to diseases and
parasites may differ among the ecotypes. All these parameters were studied
to investigate the variations among the ecotypes of Bombus terrestris
dalmatinus. Naturally hibernated bumblebee queens were collected from
Bodrum (Mugla), Antalya, Alata (Mersin) and Adana provinces in
November 1996 and 1997 to find the best candidate for commercial
production. The queens were stimulated for colony initiation and all the
colony characteristics were studied as described by Duchateau and Velthuis
(1e83).

There was not much variation in terms of colony initiation. number
of egg cups in the I't, 2nd and 3'd brood, number of worker bees in the I't,
2nd and 3'd brood, developmental time, the competition point, the total
number of worker and male bees among the populations however, the
switch point of the Antalya colonies was significantly later than the
Bodrum and Adana colonies. Antalya colonies also produced more queens
than the Bodrum and Alata colonies (Yeninar, 1997; Yeninar et al., 1999).
There was also a variation on the occurrence of bumblebee diseases and
parasites among the ecotypes. The average Nosema bombi infection rates
were 3.4 oÂ in Antalya queens, lI.8 % in Mersin, 15.3 % in Adana and 17.5
% in Bodrum queens. Similarly Locttstacarus buchneri infection rate was
highest in the Bodrum queens compared to other ecotypes or locations
(Eldeniz and Kaftanoglu, 1999). Whether the susceptibility of the Bodrum
queens to diseases or parasites is genetic or environmental is not known
and needs to be investigated.
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Numberof
specimqrs

Altitude
min.-nrax. ( m )

AverageAltitude
( m )

Altitude
median (m )

rupestr$ rupe.\tt'ts
rry )es tr i.\ u rmen i u( t t.\

vestalis
hohemicus
cQtrrpestri.\
burbutellus
ttruxillrxus

q Lt udt' ic 0 I or ro.ss i c u.s
s)'lvestris

hundlirschianus
slruposhnikn,i

terrestr i s I uco/it rmi s
I uct tr u m terre.s tr i /bt' m is

cryptarltm
wurfleini wurlleini

prltorum prQtorunl
pratlntm sfurikm,i
broclmqnnicus ss1t.

hercmuturus
lapidurius lupidarius
Iupidarius caucasicus

sicheli cazurroi
alagesiuruts

incertus
oezbeki

erzurumensis
up0llineus

v)rtic}sus vortic}sus
niveatus niveulus

sullhreu.s
srrtrcensi.s
argillaceus
horlontnt

pzrtschinslg,i
subterraneus

melanurus

./ragrans
pomorum potnorunt

pom(rrum canus
mesqmelas alboluteus

unneniucus
brtxlmunni brttdmanni

s v | vu r u m c i tr i nojh sc i at u s
s)' lvu nt m da gh e.s tu nicu s

mloktxievitzi
ruderurius ruclerurius
ruderari us s i mu I ati I i s

vel0x
zonatus

muscorum
humi I is q u as imuscuru nt

humilis insipidus
humilis aurantiacus

humilis nigrinus
pascu0rum

persicu.; ever.smanni
laesus laesus

5
l l
8

219
24
l 0
48
l 0
5

292
83
5 1 9
754
1 8 8
140
r 3 5
98
62
34

3 8 1
38
r06
r 5 8
1249
45
53
t74
67
673
9

640
807
552
I  1 3
206
2t7
l 5 l
59
143
246
864
4

r 3 5
767
206
t 5

234
67
4t4
l 0
l 5
85
38
l 9 r
9 l l
562
160

r 400- 1 700
I s00-3200
900-1 375
900-2s70
77s - | s50
600-2200
900-2875
I 850-2750
1240-t740
r 790-3000
2000-3000

t2204
230-28s5
r 770-3000
1600-2570
780-2000
320-2000
| 750-2880
380- r 700
775-2390
17 50-2570
2000-2570
2200-3000
850-3000
l 550-3000
r 930-3000
I 300-2855
900-2250
900-3500
t250-2325
775-2570
400-2855
r 50-3500
1400-3500
775-2855
I 750-3500
r000-2325
r300-2000
1600-3500
r660-3000
800-3000
2070-2470
775-t9s0
850-2750
850-3500
77s-2t00
t200-2650
I 750-2855
r 50-1950
300-r600
1490- 1675
r 350-2500
800-r 880
600-2390
3-2300

r200-3500
l r90-3500

I 540
2129
1197
I 595
l40 l
1725
1 507
t992
t544
2416
2277
885
l 5 l 3
2259
2 0 1 5
t479
r 683
22s6
1  1 3 1
1421
22t9
2176
2797
l 898
2348
2731
r 989
t349
1679
2035
l 6 l 3
t429
1495
2221
2047
2466
t532
I 689
2284
2169
r829
2270
tt67
l 863
t770
1748
r 936
2384
t349
460
l 6 l 6
r  835
l  196
t409
r2t3
2072
1604

r 500
2570
t37 5
r  550
r 500
1 850
r  550
I  850
l 500
2470
2100
1 0 1 0
1 550
2100
2000
1 500
1900
2300
900
r 500
2300
2000
2855
I 870
2340
2855
r 950
1400
l 680
2200
1 550
1440
r 600
2200
2070
2390
I 500
1 650
2200
2150
l 800
2200
1000
l 930
I 700
I 930
I 930
2340
I  330
300
r660
I  850
I 200
l 500
t240
2000
1200

8 l
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