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Preservation of paternal genetic resources 1S important to sustain the diversity
of western honey bees (Apis mellifera). The technique of artificial insemination
1s essential to verify the validity of preserved genetic resources. In this
study, we surveyed the rate of oviposition, the number of spermatozoa in the
spermathecal and the rate of worker brood in both artificially inseminated queens
(AIQ) and naturally mated queens (NMQ). The oviposition rate and stored
spermatozoa of AIQ were 46.9%3.3% and 5.5%1.6x10° spermatozoa, respectively,
which were significantly lower than 59.5%3.8% and 2.4%0.6x10° spermatozoa of NMQ.
However, the rate of worker brood was (95.2 * 1.8%), which was developed from
fertlized egg laid by AIQ, and this was not significantly different with NMO.
Furthermore, we inseminated three queens with cryopreserved spermatozoa, one of
queens laid eggs that developed into worker brood at 28.4%. We were breeding 5
local bee strains in an apiary with 21 colonies, which were collected from local
beekeepers. In this study, we demonstrated the effectiveness of western honey bee
insemination, that will 1improve the efficiency of honey bee breeding. We
continuously study the efficacies of queen insemination with cryopreserved
spermatozoa, which will prove the effectiveness of preserved paternal genetic

resources.
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Tablel ~ Comparison of fertility characteristics with artificially inseminated queen bees

and naturally mated queen bees.

Queen bees
Sources
Natural mating Artificial insemination ~ Prob(t)”
Oviposition rates (%) 59.5+3.8%(n=12) 46.9+£3.3(n=13) <0.05
Percentage of worker brood (%) 100£0(n=12) 95.2+1.8(n=13) >0.05
Sperms in spermatheca 2.4£0.6x10%(n=8) 5.5+1.6x103(n=12) <0.01
Weight(mg) 254.6+6.1(n=18) 206.3+5.7(n=19) <0.01

* Means + standard error.

¥ Significant difference using unpaired t-test.

R NIRRT RF 8T 5 i TR

Table2 ~ Duration of worker brood production by artificially inseminated queen bees

Days
14 28

Percentage of
worker brood (%)

81.6+18.4 94.6+4.4
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Table3. Viability of spermatozoa after 28 days of cryopreservation with various
cryopreservation solutions.

Cryopreserved
) A B C D
solutions
Viability of
51.52.7b  67.1#4.1a 61.8+3.8ab 7.6+£3.0c
spermatozoa(%)

Means and standard error were represented within each column. Means within
each treatment followed by the same letter are not significantly different at 5%
by Fisher's protected LSD test

100%

80%

60%
40% I
20%

9 17 28 42

Days

Viability of thawed spermatozoa

& — ~ A[E 2 AR AR

Fig.1 Viability of thawed spermatozoa during the cryopreservation period.
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Table4 - Record of worker brood from queen inseminated with cryopreserved

spermatozoa .
Queen Status Percentage of worker
brood (%)
1 Lifespan of 10-14 days -
2 Lifespan of 10-14 days -
3 Oviposition 28.4
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(C) Number of reproductive colonies with local honey bee strains.

Number of bee

Bee strains colonies

Yilan strain
Tainan strain
Hsinchu strain

Taichung strain
Hualien strain

[ I S S

(D) Queen bees of local stain

Queen bee of Yilan strain

Queen bee of Hualien strain.
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Fig.2 Reproduction of western honey bee. (A) Queen cell culture. (B) Grafting
gueen cell into a new colony. (C) Number of reproductive colonies with local honey
bee. A ! Yilan strain, B : Tainan strain, C : Hsinchu strain, D : Taichung strain, E :
Hualien strain. (D) Queen bees of local stain
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