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The Western honeybee (Apis mellifera) 1s not only an important pollinating insect
but also contributes significantly to profits in apiculture. In recent years,
Taiwanese agriculture has faced threats from climate change. We have to protect
the genetic diversity of honey bees, and that will increase the adaptability and
sustainability of agriculture. In the preliminary studies of this project, we
developed a procedure for the cryopreservation of honeybee spermatozoa. This
year, we aim to verify the fertilization efficiency by studying the quantities of
cryopreserved sperm used in artificial insemination.

We verified that queen bees lay 59.6 £ 10.2% fertilized eggs by inseminating with
(4.5 = 1.2) x 10° fresh spermatozoa, and lay 93.5 * 4.4% fertilized eggs by
inseminating with fresh (2.4 * 0.3) x 107 spermatozoa. Based on the criteria of
quantities of inseminated spermatozoa, we conducted to inseminate the queen bees
with (2.96 £ 5.3) x 107 cryopreserved spermatozoa. The mean percentage of
fertilized eggs 1s &83.7% (2-100%) after queen bees were 1nseminated with
spermatozoa that were cryopreserved for 36-38 days, and the mean percentage of
fertilized eggs 1s 45.1% (9.1-73.5%) after queen bees were inseminated with
spermatozoa that were cryopreserved for 58-68 days.

However, the reproductive expression (quantities of oviposition, weights of the
ovary, etc.) of inseminated queen bees was lower than the natural mated queens,
and we do not recommend replacing traditional subcultured queens with
artificially inseminated queens for bee product ptoduction. In this project, we
first carried out the fertilized eggs laid by inseminated queen bees with fresh
semsn or cryopreserved spermatozoa. We expect to increase the efficiencies of
germline preservation, bee breeding, and the purification of strains 1n
apiculture.
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Table 1. The effects of the quantities of spermatozoa on the reproductive

performance within inseminated queen bees.

Number of  Number of Percentage of Number of Migration rate
Oviposition
inseminated  queen bees worker cap spermatozoa in  of spermatozoa Weight (mg)
rates (%)
spermatozoa (n) (%) spermatheca (%)

High quantity
(2.4+0.3) 4 343+34a 935+t44a (3.9+0.8) x10°a 15+03a 178.1+65a
x107
Medium
quantity
5 312+8.1a 59.6+10.2b (43+22)x10°b  0.7+03a  2000+159a
(45£1.2)
X108
Low quantity
(2.3+£0.18) 3 17+08¢c 04+04c 0+0c 0£0b 206.0+334a

x10°

Means and standard errors within each column followed by the same letter are not
significantly different at 5% level by LSD test.

R NI G F sk

Table2 ~ Lifespan records of inseminated queens.

Percentage of worker brood Lifespan during the
Treatment . .
(%) observation period
1 100.0% 91 days
2 100.0% >5 months
Fresh semen
3 98.0% 28 days
4 100.0% >3 months
1 2.0% 20 days
0,
Cryopreserved semen 2 100.0% 43 day
(36 days) 3 100.0% 96 days
4 100.0% 43 days
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Figl. Viability of cryopreserved spermatozoa with different thawing temperatures
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Table 3. Percentage of worker cap laid by cryopreserved spermatozoa inseminated
queens.

Inseminated treatment Queens Worker cap (%)

100.0
98.0
100.0
100.0
100.0
100.0
100.0
2.0
100.0
100.0
14.41
31.03
13.79
25.00
54.5
73.5
9.1

Fresh semen

Cryopreserved spermatozoa
for 36-38 day

Cryopreserved spermatozoa
for 44-57 days

Cryopreserved spermatozoa
for 58-65 day
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Table 4 ~ Comparison of physiological expression with artificially inseminated queen

bees and naturally mated queen bees.

Queen bees

o ) Insemination with
. Insemination with
Source Natural mating cryopreserved
fresh semen

spermatozoa
Number of spermatozoa (2.4 +0.6)x10% (5.5 +1.6)x10°b (4.8t 1.1)x10%
in spermatheca (n=8) (n=12) (n=12)
Body weights (mg) 2546 £6.1a 206.3 £5.7a 196.3 £9.0a
(n=19) (n=18) (n=18)
Ovary weights (mg) 76.8 +£0.0a 46.6 =0.0b 422+ 3.6b
(n=3) (n=6) (n=12)
S 616.0+127.6a 423.3+85.7b 253.6+103.8¢
Quantities of oviposition
(n=3) (n=3) (n=8)

Means and standard errors within each column followed by the same letter are not
significantly different at 5% level by LSD test.
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Fig2. Cultivated queen cell was grafted into a new honey bee colony.

¢
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Fig3. Spermatozoa from drones was cooled and cryopreserved by using cell freezing
container.
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Number of subculture colonies of local honey bee strains.

Strains of Taiwan local honeybee Number of bee colonies

Yilan strain 4
Tainan strain
Hsinchu strain

Taichung strain

A B b~ H

Changhua strain
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