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JEFEUN S B ZHEINRCR - (AR BIE SRS E - AFTEERDL 2.4 1 0.3) x 107 7
PABIE A HERIR S AR (3.9 £ 0.8) x 10° 5T » BRI B IS S REAE 2 AE 0N -
H 93.5 1 4.4% n]FHE R Tk - (SRR EIEGEE S16 (B85 - IIFREEIIRE
34.3 £ 3.4% - AWIFTEEB A\ Lingiefa il 5 2 RIS e AR B E IR - feE
el R BLONRE - WESR AT A TIRFEEHEE RN B AR S - BUrA
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Bl &

P T EE (Apis mellfera) /&= BEFEAAETR B aa - (IR & B & KSR 4H 4R 2021
AR B LR R AR - S ERIEE B E F ALY 42 ([B357T A B0 RAYEE
(FAO, 2021) » =B Mg AR « I AT - it T L > FFEEL 23 BT
W2 W (BEAE > 2017) © bR 7R mE E - BN E EENN R 0 hEtgA
30% TRV A BN BN A E - BRI RSV ER AR 13 e fhds - i ] 34
M BLE 2B R AV E A ER & - (S5 B F YRR o 2 229.5 (&
FEIT 0 BIECREeEEA HEERIT IR P - HEEEERL e n] skt —3%
(Basualdo et al., 2022 ; Khalifa et al., 2021) °
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SEEEEMEREREEGF AT VIR BSEEANHATREEL
ML 2, > (U AR S B Ranfl - N TG EREMIIEE S i HTReR - EhE
EARAEEYEREEESPVMAEE  LEARIT KRB HEERMNARCR - 1
i L e R B R AR S S (RS (Mengistu, 2019) » PYUTZEEIREIEE —FHR
il > NI R TIR AR B TEEIR ST [ A b B 2 SR I AT - /5
R[50 20 EEESCRE - MRS TR S EE - (HERZRELDN T2 K5 ] (Bastin et
al., 2017; Strang, 1970) - [N 7Y /5 ZE I (H AT B IE SRR 17 SR B & 1
ERFRERE BN R FE E AR - BIETH T EEFHENCR - 1980 F1&
ST ERE R AR N TIOERINTST - WM e SAER A\ L RRE R i S B ffn - $efit
SR - B ETIT R R B FEGE (Cobey, 1983; Hopkins ez al., 2012) °

SR N\ TG B R R EaHE T IRERVERE THRIN2E R - 4iiff
REHBER ~ DI TAELLERTIE T/E 5D AE (El-Shahat er al., 2020; Parodi, 2014) - &F
SR R MR S T > 40 - Kiev solution (82.2 mM sodium citrate,
24.9 mM sodium bicarbonate, 5.3 mM potassium chloride, 16.7 mM glucose, 1.7 mM
sulfanilamide) (Ruttner, 1976) » Tris 4% {7 )& (Tris (hydroxymethyl) aminomethane) &,
TES 4&{&& (N-tris (hydroxymethyl) methyl-2-aminoethanesulfonic acid) & HERE T7HY
T IR WEETE Ry ME TSR 208485 (Hopkins ef al., 2012; Rhodes, 2008) °
HAIL 2021 FATBFFT R B TR R IR > FIH TES fRIFRAC T IRFE T
F£10~20°C T > REHERFIE T~ BAFEENT] - AI4ERARS T 80% LLLIEMEZE 72 /N > 2
SIS T R B IR B R H AR (PR Fess - 2021)

BRI ETR - HE ARG RN AT A - oS NN = R E L H AR
AJHEE H (Kocher et al., 2008) » 235 M b seiins B ¥ 5 A AV E > 7HI2L 1
uL A1 8 uL JEsERE R AR I a0 o AT e HE R BG AR IN TR > R RV AR B I3 A7
RIS R G B R AN > HE N FE B RN (vitellogenin) BLEHHE A F N
(transferrin) > DR YN EIEALRERE )2 A E 528 (Nifio et al., 2013) 3 [EHh » TRATTE
Tl DA B R ek B 10 iR RF IR i a  SEREURLL 10 ST IR
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B REIR 5 B2 HY T2 > FELURAE AT/ (gas chromatography, GC) S E A
SHIRZEHY) > U B IR B fa SRR £ (B3R (Richard ef al., 2007) 5 Payne
i Rangel 53l PA 1.5 uL A1 9.0 wL g T iRCAETTIE G N TI0hs - BE{R (T HH ] e i
BRI > BTE T RASE B S 4 TIRBIEE - 18R G {7 B a0
BfSERIE T2 A BA-E Hl (Payne and Rangel, 2018) - &H EAICRTFE > bR T HAG RS
B R AR R - EIRE - EEER - BEEAREET REE
SR B E R E T B H R R AR - B N TIREE 5 Cobey 1Y 2007 4%
BN TIE S E 2 RIS - fe s RIS e e ~ LEIF T H
TERE NS Z A5 (Cobey, 2007) - BERLEH R 5 - 28 - BSRE TG R EH
AFH A RE e B E e Ol ~ SRR A i T EARESS S8 (Cobey, 2007; Dolasevic et
al., 2020; Hasnat, 2018; Lee et al., 2019) °

BHCEMA A LIRIE B REE#Y ER £ H RIS R (Bortolozzo ef al.,
2015; Mengistu, 2019) » FREEFEAFEEFEAAFERACEEL 1 x 10'~3 x 107 5 /mL &%
TR > ATHEST 20~40 RN THAFIA 80% 2225 » BURHIFTARURE T BEERITH4E
HENVTE R ESR ~ B EAASER AR #E (Knox, 2016; Mohanty ef al., 2018) - Z/Ekk
FESEFTH Z il ((Ia s A - FEA A LRI 5 - A& sibEE
EgE » NIRRT 3 - (1) BT EBES IR REEE IV E Q) ALK
MR ES E OISR E « MUVEBEFECHEEARREEEMEE - 1EREGTEE
NRBEARREE G 2% -

ML TR
— ~ R
(—) REIERE © ABIE LIS R e R Y B 6 Bt BB
WS UL SRR AN BB (GPS 24,4956, 120.8253) » e/ A/ DA T 88
12 Hishd - B AMBEGH - Bz T A 6 Gl L salig
B - ARSI - 8 10 Bk » RIS T G/ AR SRS RS -
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(=) Bt i« SUBRIE RS Lo ERE 0 7 2 BRI - B S Rl mps ~ &
TIRREL TIERERS A\ SCREIEAE (TS 48em ~ TE 20em ~ 75 25.5em) FORGHTiE
BE o FrigRtm N EIRRE RV — K B ARIUTAR E 2GS
RrfTi e P BRI RO IR © Ryt o0 i e e SARTR - A SR IO b oA
PHIE IS - A TIEHA -

o AR T BRI S A DA I

(—) ISR R PR AR © SRR F e i b fo R B AR FETHERE O > T DAL
#HEEPUER 24 0 - PUBEEREDUR RS ET RS AAE TR R -
A 12~14 HEC DL EVERGENISAE B B = R - fREREE T TR B
It Hi HE B TR AR T RS SR > PRV RN A TR 28 AR Ui db HH B e (0
TR R F AR R e b R B 5% (Cobey et al., 2013) -

(=) B TRECHE  AWFEEEMEERE 0.5~1 pL K > FMAMERE (T-10XT,
Axygen®) BREE 2 G IEIEAT IR I R R PR AP IR EC B O 70 ORAFIR
30 mM TES free acid ~ 1 mM B fi& — & 4 (disodium hydrogen phosphate)
1.1 mM f& 5 fig $9 (sodium citrate) ~ 82 mM & [k #f (potassium chloride)
82.9 mM Z{EFN (sodium chloride) ~ 5 mM FjRfi& & 5 (sodium bicarbonate) ~
10 uM 2, % VU 2, % (ethylenediaminetetraacetic acid) ~ 1.5 mM % J& 7§ fk
(penicillin) ~ 0.7 mM g#{#Z (streptomycin) ~ 1.2 mM £ Z (kanamycin)
34.9 uM ZEfEZ (tylosin) ~2.6 mM {E &% (arginine) ~4.3 mM [iR%E (proline)
0.002 %w/v 4= 11 }% [ & [ (BSA) ~ 0.1 mM H & % (glycine) ~ 0.002 %w/v
AL (catalase) (Hopkins ef al., 2012) - [T T BB LB (Zeiss
Scope Al, Japan) 200 (2R EF T » DL ER 51 8% (Paul Marienfeld GmbH &
Co. KG, Germany) #7515 » LR HIFHEENE TR Ry s iR g4y 3.00
x 10° &7 /mL ~ HUEEZY 5.63 x 10° 5T /mL B{EELY 2.88 x 10" 5T/
mL SRR E L 200 uL 5UE > 157C fRIFHA -

(=) NI © AWFFEAIE Cobey T A 2013 -0 B 2 B N TAHE J7 75
{T#2(F (Cobey et al., 2013) - NTHZREATHE A Z BAVE ST 8 HIIEEANE
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(Kimble® Chase 41A2502) fi sl H &M (o - (EMRE RIS ET T~ (Leica
S9D, Germany) & PHE& 5~6 H e Z a2 S PREAERIRGE » M A A bhx
HELTIRE - MARE AR TR SRR R f - FRIEERE LB
B AEFAFLEEEA 8 uL TR - Syl (2.4 £0.3) x 107 45 TR HE
4 E PRI (4.5 1 1.2) x 10° TR H 5 SRR g R BN (2.3 £ 0.18)
x 10° W5FRREE 3 SR 20IIT - SERl N RO 2 145 B 4l o e de 61 -
CIEE AR 337 CHER - FAFIRKIEE DR EE AR EERERE -

(VU) 54 A

1 EEONER @ WEfSRAAREDN 2 #81% - FIIFHFE AR ELLD PR HiE 51T 2 AE SRR e
ST 0 2 ARELAR 53 I Ky 22 SR B ER ) A SRR o 16T A O — KRR HULH EE O
B DA 7 A7y 2 BIPEAE IR R S i e AT R 3 (EER & - o3
G ETE 172 ([EE R85 - Sy AlFEE 3 (EFEEE N E TS () B R
(b) » FEFEINE () =[a/(172-b) 1% ; FEMEFEIIZ = (cl +c2+c3)/3 -

2. THEEE R - THT 2N 5 F Liesgs - THIFBE ERAF
B RNFINGEE Rl - B 5 Z R ZEH (Ratnieks and Keller, 1998) -
W f5 4 7 2 INR B LAY MET R &5 Ry 2B N - BRI i & 4@ 8 5k T
iR E I ILE - HLIEHE G EZEINGES - IR 7 A0 2 BEiVE
TEEERR ST AL 3 EER AR > FAEEAN T ZEFEE (a) PIfEEEE
FEE (b) Al E 2B INGE 2% » TEHEFZ (o) =[a/(a+b)
1% » RFIESEEZIEINEER = (cl +c2+¢3) /3 -

3. RGBS B B TR « AR FER R RIS TIREHE () B
N TR G EEE S TR 2 thE - STE T ARMEEIE S REEEE - FIH
IRV IFRREBE NS T FRREME = A BB HET T (Zeiss Scope Al,
Japan) DA ERETHE00 5T RS T8 (b) > B FHE () =bx 10" x A KET/
mL - EFEEE REIEGIR > BefR4Y 5 0.605 uL (Arslan et al., 2021) > {#fEElE
FH(d)=cx10°x0.605 > I THEFEHE = (d/a)% °
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= NG E R RIS R A I A A
KTy BB 2 S ~ EENZ N TIRGEEHEEEINZ ARG
AGEE - MK Carreck et al. (2013) J57AMRH] =faie /s ONSREATPE - BREIHYONRIRUAE
99% A (E ALk e B (1 > DURI{EAEHIBATA S (Leica S9D, Germany) it S iGN

B -

9~ #Et b

WHFEEEE A A SAS Enterprise Guide7.1 #EfTHEET 34T - slBRERHEIT 02 2 1
BT TaETE R - FISHEEREEL L Student s t test S HT HAHMAIZE S - =Habapa BE
HIJLLLSD (Fisher's protected least significant difference test) 573740 ] 2= F2M4: (p < 0.05) °

T ok

— W TR R G

ATHFST BB ~ o ~ IS SR RS TR 2 B TR0 (IR LI A T IR
B EAOHRITT (24 +03) x 107 B5 T~ PRERRITT (4.5 £ 1.2) x 10° 5 THES
FERIT (23 £0.18) x 10° 857 » PREN R I BEmIME B A 7 U 0 T M B %
EERL - R BT PR R E A R A (B A AR
PRI » e R AL TR U 34.3 £ 3.4% BiRtE - BRI RAL TR
FRAE 93.5 £ 4.4% Sl - BB PHIRRAL 59.6 + 10.2% BUEFTHIRAL 04 +
0.4% - EHIEEEEEREE - EFERRAMRET 3.9 £ 08) x 10° BT AT - BEE
Porh  (KAEIIAL » AR RIS TR 15 £ 0.3% » BRhIRRE RIEM 0.7 £ 0.3%
HEEER (B T B - 5 E B DUER R A E 206.0 +
334 mg BST » (H&EHARIEE AR - BEEIRBEOES  THHERE
KIS 98.5% HIEEIE T /AR 60 K » 15 3 SRS 4ERT 100% THEEE % -
BEUNSRAERT 31.7 £ 0.5%( BISHREIT ) WAEEE/D 3 HA - THEEFRIEH 42.7%
HIREIT (5 6070 T () -
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T BTEEZEAN TG EEERE
Table 1. Reproductive characteristics of the artificially inseminated queen bees affected by
different quantity of spermatozoa

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

High quantity

, 4  343+34a 935+44a (3.9+08)x10°a 15+03a 178.1+65a
(2.4+0.3)x 10

Medium quantity

(4.5+12)x 10° 5 31.2+81a 59.6+102b (43+22)x10'b 0.7+0.3a 200.0+159a

Low quantity

(23i018)><105 3 1.7+ 0.8 ¢ 04+04c 0+0c 0+0b 2060+334a

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

level by LSD test.

xR NIIRiEa st

Table 2. Lifespan records of inseminated queens

Code number of Percentage of Lifespan during the observation

queens worker brood (%) period
1 100.0% > 4 months
2 100.0% > 4 months
3 42.7% 76 days
4 100.0% > 3 months
5 98.5% 62 days
6 3.4% 59 days

T BEAERE S T

KRURERIFEZ NG FRERE - DILRIFEREE Z A TR
b fe Bl H A R S R - S BRARAEDY 2 HRIEITIHE - SSRBURE A RS
FEUNZE 59.5 £ 3.8% » (EIEHEREA 2.4 £ 0.6 x 10° i 7B HE BN A LIEIEIE 46.9 £
3.3% FENFREL 5.5 £ 1.6 x 10° {5 F 67 & - [H A TGRS T ZEFRE 052 ¢
1.8% » BIH A BIEEMEAEER (R=) - A BAREEGRENINERE
TRl Ey 254.6 £ 6.1 mg Bl 76.8 £ 0.0 mg » EEHEAR N A TG fEHSEE 206.3 £5.7 mg
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BN E 46.6 £ 0.0 mg (FRM) @ HEZIEE - N TRIFEGEEH A REEHON
BRI R 1923 £16.2 ~ 19321215 » DL 204.0+ 6.2 » fHEEEE 75 -
x= - NIfREE AR EE BRI

Table 3. Comparison of fertility characteristics with artificially inseminated queen bees
and naturally mated queen bees

Queen bees
Source o
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 cap (%) 100+ 0 (n=12) 952+1.8(n=13) >0.05
Number of spermatozoa in 24+06x10°Mm=8)  55+1.6x10°(n=12) <0.01

spermatheca

* Means = standard errors.

¥ Significant differences were analyzed by unpaired t-test.

=Y~ PR e AR E -~ VR EEIVERE

Table 4. Comparison of queen weights, ovary weights and the number of ovarioles

. o Queen bees
Physical characteristics of
queen bees Virgin Artificial insemination Natural mating
Body weights (mg) 151.1+183"c(n=42) 206.3+5.7b(n=18) 254.6 6.1 a(n=19)
Ovary weights (mg) 54+0.0c(n=06) 46.6+0.0b (n=06) 76.8+0.0a (n=3)
No. of ovarioles 1923+ 16.2a(n=06) 1932+21.5a(n=:6) 204.0+ 6.2 a(n=23)

* Means = standard errors.

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

A

VYRR (A Eie i 2 E0e ) A8 e R TisddE o moRZRE0N (B
fEfe ) HIlE& 5 RylfEds (Ratnieks and Keller, 1998) © 4f)&a 55 i <2 215 B B2 EEA nn 2L
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JE ~ MERERAE - o~ IR IR BT E R B = S B (Eckert er al., 1994; Islam et
al., 2020; Wu et al., 2011; Kretzschmar and Maisonnasse, 2022) » TH&E 2 R Bk
FIEE 2 2B IN A 35 B o T 2 b3 > Ao ARG 2 FE UNRE )T - BEfE H A
LREFHLET 1,500 f0) - 2% - SRR - REEREES(LN g EEINE
(Abou-Shaara er al., 2021) » ABHFEIEEIREIE 2 FRIEEH) » 2 INER(E ARG E
HIENER - AAFRALKBREEINR - 28 - fFEESRNEARERE (&
) BN 2 DLRU A FH R4 OB T FH A 2 MR - (HIRME BF 2 g
ATHERE 4 8 H LLE 100% By RS A - B MR E T R EiAH &~
F1UEfSHTHES o ILAh > R—BENIEERIEEVIER T 451 1.2) x 10° /5T > fhlE=
(43 122) x 10" 15T BEREIIAA 59.6 + 10.2% HYZIEINEEE R T $E%
EMIIE 2.4 £03) x 1075 > fFEA (3.9 1 0.8) x 10° 5T > MEEIIA 93.5 £
4.4% ZKEINSE B R 1T AR50 14 HER DL i kE i IRE By (4.15 £ 0.4)
x 10° }&F /mL( BB REIR ) o 75 USSR P I EREE 0.5~1 pLAERETE - HEfh
N LR 2/ DFRIRE 6 GIEEER A TR S iy LIRS -

F— RN S G BOE AT RS 1 A GRS BeR - (KRB 8 R G
THEAGEEE - AT B LSRR R AR TR IT e T B N TG - 45
RETE R IR 2 e AR SiEE R - BRI aREG TBEmE
(Giil et al., 2017) - AHFTEHREREEE FRE - FEWEE R IVEIRED
g~ BREERYESEAYE o aaE B T A M B - 1A fE—F
ZRGE RN - SHERE T EASEEPIE R BT RBEER 5
i U4 52 Ay A {824 (Fisher and Hoekstra, 2010; Fisher et al., 2014) » {H %24
a1 [F)is B (Bl i Eh Ed - 2 B)) (Rhodes, 2008) » BT AL BIIRE T-IREHIRAY S 5
A - BEE T 20 S TFHHI AR SRS A — P IT - 415 DU
BIREE T FJERIE T 2 F0L EVEMERIERE 126G - @R E 2R E
BA#HE (Al-Lawati et al., 2009) - H5Ef5H - A TREREEIEEN TEHESFREER
HHEE (Gl er al., 2017) > FT—fEEEH L TIEEZ FRAHENGER - &i%EE - H
PG RS R R AR 392 08) x 107~ (43 £22) x 10 5T » TEEHER
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KA 93.5 £ 4.4% TIER 59.6 £ 10.2% - BURERAYERFE 5 Bl 5 2 UNIEHiG 2ekes
JKE T+ BE&E SR alE BH e 8 B e e e s R VB M - IR e B AR A&
FRMIIE T G BREE R mE SN E N RREEEREEAIE S - 2T
SN EEEEREROE TR - (R REINE 2 (B 1 (P #) - Eiai i
IO GRS &) - fE TR EE L TEFIARERERE NZE0 - AR ES
i fFHU (Baer et al., 2016) - FEFHVE TR EIEAEEEENET] - ENERE%
EE TR  nIBERAT BN - AHRR AR BRI TR P BT -

I N TIFER Cobey 505y » T HFHEGERGSG BSR4
FrE PR A B RS T 855 2 EEF5 € (Cobey |, 2007) > fE41 > HELEE A K H
TS S En B R ST G I AR DN S 5 - W i NIRBRAR 28 5 B 5 17
Ry (Traynor et al., 2014) » &2 " BURERIE RAFIVFIEIE G RE4EF 3 (8 H BL L 100% T
MRS R o MEEINAE MK - B IR S RN RN Sy - N B s
EEaARERRS - Ol &8 ~ BT - IBIE - Pia bse I B EEH
A e BN S =17 (Anderson et al., 2018; Remolina and Hughes, 2008; Gomes et al.,
2019) - A\ TGS ERSERIAD B T 1% RIS T R g B IEH - MM 25
Fan e fAist -

b esE ks o B B B EE R ZEAGA - NS B ONEBE 2 1EMHR - UNVERE
FERRERIEIABE AR MEE RFIEEERSE/VHF 200 mg L E - BAEFFEE
251078 7 (Al-Sarhan et al., 2019; Arslan et al., 2021) - E.&% [ S HFRUYVE2HEY -
PN E R B E VA N BRI R B 5 AR A R ONRE - SRl A Unék e S R - 15T
fE A TR AR ARG A 4658 5 8197 {1 (Dearden, 2006; Tanaka et al., 2009)
RN 3 I fE MOV E B E Z M)A BE 2 LB AT - niVEEE
PRgEPHER ER E K - WRHEIVE RE SN EWMOINERE - AHFELUR L
e B B AR - (R B KRS EBLNE NN 68.5% - UNEURELHEN 14.2 %
NLFHF S E B (L0 36.5% - JIEURE(ENE NI4T 8.7 - FERAHRCEL A5 T
BUEIREE » R—BURE T HE RS EERFIAEERG  ERFEaEEE
HIRIHREE HVE - B7ETE e H SR ~ DRI ~ FEUE Y ik 51 R 2 Y sE R
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MR (MONVE 25 ~ UNAHAEA R ~ 2 UN B eSS A S F2 5F (Baldini ef al., 2012) > X
AT S IR I R T s B e AN i A B A AR S R A A M B e
W52 (Liberti ez al., 2019) > MBEAWTFEREIIRG AT AL E R BiE G R A RIR - K
W R E B T RE MRS R B E - SRRSO B A 41 B AR
J&  RAANGENT I RIBR AN & Z MERRESSH] » A 2RI A LI gE E e
57 -

SR

AWFEN L IEE G 2 IR ~ feE KRR E NN E AR E » HEA
A S H A ETE  Ho] DU N TR T B8 R 2 5TE > Abtse
HRERE R 22/ D ATER (4.5 1 1.2) x 10° B FHUBIES - I/EREAESY 60% ZAEINAES B 1y
T - A U RIS (2.4 £0.3) x 10" DL EAE T - ICHEIRIS S G 22 (3.9 1 0.8)
x 10° K5 IRfEREAELY 93% ZHEUNEE 3 E /s L% - AW FHE g 8
Pt OV R B A2 R UNRE ) » RGN AN IR ET B » At LEEE
FHIFCEE -

i il

AWK R SRR RG T MR (FTERIT : 111 BF -4.6.1- 5 -M2) »
Al BRH B 55 e ~ BREFIESLAE ~ IR/ NH B IS/ M o B i FH e S B B 8
PRRE > SEEGHTL

B

5 [FHTRR

BRAE ~ S1T-52 - 2021 © FH 1S (Apis mellifera) 1T (RIF-GHE 2 ST » HIRER N
BEiGtHseasE; 10 - 101-114 -

PRAMSE ~ 5RPIE - 2017 - S BREEZE SR RE K 2 I I e SR g 3R 0 - MO & 52 ¢ 53-
57 -
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Study of artificially inseminated effectiveness in
western honey bee (Apis mellifera)

Pen-Han Chen’

Miaoli District Agricultural Research and Extension Station, Ministry of Agriculture

ABSTRACT

Artificial insemination (AI) has great potential to improve breeding and genetic
studies in western honey bee (4pis mellifera). In this study, we conducted to verify: (1) the
number of spermatozoa would affect the oviposition, the percentage of worker cap, and
the number of stored spermatozoa in spermathecal. (2) The reproductive development of
Al queens has the same characteristics as naturally mated (NM) queens. Our data showed
that the quantity of inseminated spermatozoa affects the amount of oviposition, and the
efficiency of fertilized eggs laid by queens, but did not affect the weight of queens. We
recommend better insemination spermatozoa number is (2.4 + 0.3) x 10’ spermatozoa in
a queen, and check if there was (3.9 + 0.8) x 10’ spermatozoa stored in the spermatheca,
which the inseminated queens laid fertilized eggs and brood develop into workers at 93.5 +
4.4%. The percentage of Al queens laying eggs on honey frames in the surveyed area was
34.3 + 3.4%, which included 516 cells. We compared the reproductive characteristics such
as oviposition, body weights, number of stored spermatozoa, and ovary weights between
Al queens and NM queens, and verified that AI queens were significantly lower than NM
queens, which implied that NM queens were irreplaceable for bee products production.
Our findings would contribute to the development of breeding, strains purification and
genetic studies using artificial insemination in Taiwan apiculture.
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