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Introduction

Bumble bees are among the most recogmzable abundant and ecologrcally important groups
of pollinating insects. In natural plant pcllmator communrtres, ‘pumble bees are. often
'of thelr generahst pollmatrcn services, whereby they
srtlng bcth rare and common plant species (Memmot
20'13 Brosr & Bnggs 2013). Bombus

considered keystone species beg us
support plant community diversity
et al., 2004; Goulson et al., 2008,._-Burk|e et-al.j:
terrestris L. is the most common: bumble bee specres found.in Turkey and especially in the
natural fauna. of Antalya reg|cn In addition, B. terrestr:s |s reared extensively today on a
mass scale and is wrdely spread commerclally 1n marwF countnes mcludlng Turkey where it is
used as -a poihnatlon agent In recent years wrld B terrestns pcpulatlons have been
decreasrng, likely due to reduced genetrc dwersny habrtat destrucﬂon and subsequent loss

of nestmg and fcod resources mbreedlng |n fragmented wrld populatlons introduction of
non-native parasites and. |mpacts of pest|c1des (Goulson et aI 2008 ‘Williams & Osborne
2009; Graystock et al., 2013) That is, wud bumble bee pcpulatlons wrth Iow levels of genetic
diversity may suffer from reduced populatlon growth and mcreased drsease susceptibility

(Beekman et al., 2000). The eccioglcal and, econom[c |mportance of B. terrestris, coupled
with their recent declines, has’ Ied to a growrng |nter t:{m the mveshgatron of bumble bee
genetic diversity conservation. For this reason, the deterrnlnatlon of conservation priorities for
B. terrestris populations has become very important. In summary, the aim of this study was
to analyze genetic diversity, genetic relationships and in the wild B. terrestris populations

conservation priorities using microsatellite markers.

Materials and methods

Microsatellite-based genetic characterization has the potential to provide useful information
for conservation of bumble bee genetic resources.
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Based upon sites in which the same short sequence is repeated multiple times, they present
a high mutation rate and codominant nature, making them appropriate for the study of both
within- and between-breed genetic diversity (Sunnucks 2000). In this study, a total of 192
worker bee samples were collected from seven wild B. terrestris populations (AK, KM, DM,
GB, TM, BB and FS). Total DNA was extracted from one leg of each orf the sampled workers
following a modified Chelex extraction protocol as described by Walsh et al (1991). All
individuals were genotyped at twenty polymorphic microsatellite' markers ((BT06, BTQ9,
BT20, B100, B116, B118, B119, B121, B124 and's126)'('eioo B118, B119, B124, B126,
B132, B96, B11, BT06, BT09, BT20, BT28, BT26 BT1O - BTMS0033, 'BTMSO01189, b
BTMS0131, BTMS0082, BTMSG124 and BTM80045) to quantlfy genetlc differentiation and
assess conservation priorities (Estoup et al., 1995, T|996 Funk et al., 2006; Stolle et al.,

2009). And then 96 automated caplllary electrophoresrs was';_used for detect the sizes of the
ies. |n th _ 'B terrestrls populations, were

PCR products. Determination of co‘ ematlon p
made according to the methods descnbed by Petit et al (1998) and Caballero and Toro

(2002) by using MolKin program (Gutlrrez etal. 2005)

Results

We applied different methuds to assess conservatlo : rlorltles_for the W|id B. terrestris

populations. There were Sllght dlfferences m resuli ofithe two m_._‘hods This may be
1hese methods quantlfyr the importance

attributable to their methodologlcal dlfferences [| er
of each subpopulation (hne) |n terms of maxlmlzatlon of gene dlversny (Caballero and Toro,
2002) or allelic richness (F’etlt et al, 1998)] The: contrlbutlon to’ genetlc diversity of each
populastion is shown in Table 1 Accordlng to the methods described by Cabellaro and Toro

T

(2002) the highest contribution to genetic dwers&ty was made by FS (-0.278), while the lowest
contribution was made by the BB population (0.032). According to Petit et al. (1998), FS
population (1.070) made highest and GB population (-0554) made lowest contribution to
genetic diversity. This result indicates that the lowest contribution to total genetic diversity
was obtained from BB according to the method of Caballero and Toro (2002), whereas the
lowest contribution was obtained from GB according to the method of Petit et al. (1998).
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Conclusion

The importance of preserving B. terrestris populations biodiversity has received increasing
attention in recent years. The commercial populations gene pool lacks the considerable
genetic diversity found in wild bumble bee populations, given that the 'c':ommercial population
gene pool has its root in a limited number of queen samples. Conservation of diverse wild B.
terrestris populations genetic resources is accordin’giy considered to be important for
sustainable natural ecosystem and commercial rearing production.

In conservation genetics, main ob;ectwe ls ‘to. preserve the. genetlc variability - within
populations, assuming there is a positwe correlatlon between genetic - variation and_
population viability. In conclusmn accordmg lo the results of thls study. the FS populatlon

showed the highest genetic dlversny m ‘both’ methods of analy31s Therefore conservation
studies should be started from FS populatlon

-3

,‘r’.“' .: -.'- '." [.

£

Table 1. Contribution to: genetie r:iwersnyr in seven wlld B terrestns populations.

According to Cabellaro and Tore ol T Accordmg to Petit et al.
Withinpop. | Between | _ Within_—|. Between
Total (%) : Total (%) : :
(%) pop. (%) : pop. (%) | -pop (%)
AK 20.107 0.014 0122 0449 | 0074 | 0378
KM -0.074 0.079 -0.153 0,065 -.-0.362;_ . 0.428
DM | -0.109 0.018 0126 | 0456 | -0.175 | 0631
GB -0.021 0.173 -0.194 -0.554 0.756 0.202
™ -0.145 -0.175: "] ".0.0297 8 ;:'0'109 ' 0.486 -0.377
BB 0.032 0.084 -0.053 | 0:612 0.442 0.170
FS -0.278 -0.208 -0.070 1.070 0.294 0.776
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