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This project aims to establish a sperm gene bank, develop honeybee sperm
cryopreservation and thawing protocols, and establish honeybee artificial
insemination techniques. The results showed that using fresh semen enabled queens
to produce 99.5% fertilized eggs and maintain reproductive capacity for over
three months. The fertilization success rate of cryopreserved sperm decreased
with prolonged storage. Queens inseminated with sperm cryopreserved for 36 days
produced approximately &80.4% fertilized eggs, while insemination with sperm
stored for 200 days resulted in a fertilization rate of only 46.4%. Additionally,
the lifespan of queens inseminated with cryopreserved sperm was 41.6 £ 15.0 days,
significantly lower than the 89.4 * 9.3 days observed in queens inseminated with
fresh semen. This study collected samples from 63 apiaries across Taiwan and
found that 86.4% of the samples belonged to the C mitochondrial lineage, while
13.6% belonged to the Z lineage. The study also completed the breeding of 28
honeybee colonies from seven regions: Yilan, Tainan, Hsinchu, Taichung, Changhua,
Hualien, and Chiayi. As the Taiwanese beeckeeping industry faces challenges from
environmental changes and diseases, the establishment of a sperm gene bank will
protect genetic diversity and enhance honeybee resistance and productivity
through breeding. This will improve the adaptability and resilience of the
beekeeping industry, ensuring food security and sustainable development.
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Tablel ~ The period of cryopreserved sperm affects queen bees to lay fertilized eggs.

i Code of
Inseminated spermatozoa Percentage of worker cap (%)
queen bee
1 100.0
2 98.0
Fresh
resh semen 3 100.0
4 100.0
1 100.0
2 100.0
Cryopreserved spermatozoa
for 36 days 3 100.0
Y 4 2.0
5 100.0
1 54.5
Cryopreserved spermatozoa
2 73.5
for 58 days
3 9.1
1 18.4
Cryopreserved spermatozoa
2 39.4
for 136 days
3 100
C d . 1 31.8
ryopre;()e:xzzz ) siergna 0zoa , 274
Y 3 80.1

R NI F sk

Table2 ~ Lifespan records of inseminated queens.

Inseminated queen bees

Cryopreserved
source Fesh semen Prob(t)¥
spermatozoa
Longevity (days) 89.4 £9.3* (n=12) 41.6+15.0 (n=7) <0.05

*Means =+ standard errors.

Y Significant differences were analyzed by student t-test.
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Table 3. Number of subculture colonies of local honey bee strains.

Strains of Taiwan local Number of subculture bee

honeybee colonies
Yilan strain 4
Tainan strain 5
Hsinchu strain 3
Taichung strain 4
Changhua strain 5
Hualien strain 4
Chiayi strain 3

= ~ P52 (Apis mellifera)KIBRAS A (M ~ A ~ C ~ O)Y[RIEG UL
Table4. Restriction enzyme cutting sites in the mitochordrial lineage (M ~ A~ C ~

O)of western honeybee (Apis mellifera).

Mitochondrial Restriction Lineages of A. mellifera
genes enzymes M A C
tRNA""-COII Dral + + +
Bgalll + - +

Cytb

Hinfl + + -
Ls rRNA EcoRI - - +
ColI HinCII + - -
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Fig. 2 Survey of mitochondria lineages in Taiwan honey bee (A. mellifera)
colonies. (A) The percentages of mitochondria C and Z lineage is 86.4% and
13.6% in 63 colony samples were 86.4% and 13.6% respectively. (B) The
percentages of mitochondria C and Z lineages in northern, central, southern and
eastern Taiwan. N : Samples were collected from New Taipei city, and Hsinchu
and Miaoli counties. C : Samples from Taichung City and Yunlin, Changhua
counties. S : Samples from Tainan and Kaohsiung cities, Chiayi and Pingtung

counties. E : Samples from Yilan and Hualien counties.
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