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m Varroa destructor is a major ectoparasitic mite of the western honey bee (Apis mellifera), and
understanding its reproductive biology is important for developing effective control strategies.
However, existing in vitro rearing systems have limited ability to reliably induce mite repro-
duction. In this study, we compared the survival and reproduction of V. destructor under gelatin
capsule, brood comb-based in vitro, and colony rearing conditions. Female mites were artificially
introduced into gelatin capsules or newly capped brood cells and maintained under controlled
in vitro conditions or within colonies. Mites and hosts maintained higher survival rates in brood
combs than in gelatin capsules. No oviposition was observed in gelatin capsules, whereas
reproduction was successfully induced in brood cells. Furthermore, fertility, fecundity, and pre-
sumed successful reproduction did not differ significantly between mites reared in brood combs
under in vitro and colony conditions. These findings indicate that a brood comb-based in vitro
system can effectively support V. destructor reproduction and may provide a useful experimental
framework for studying mite reproductive biology under controlled conditions.

LG LY Varroa destructor, In vitro rearing, Brood comb, Reproduction, Artificial infestation
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Fig. 1. Experimental design for evaluating the reproduction of foundress Varroa destructor under different rearing conditions. Female V.
destructor was collected and maintained on adult worker bees before artificial introduction. Mites with a swollen gonopore were selected and
individually introduced with a honey bee host into a gelatin capsule (A) or a newly capped brood cell in a brood comb (B). Following artificial
introduction, mites were maintained under in vitro conditions (34°C and 70% R.H.) or within a honey bee colony for 8 days. The survival of
the host and foundress mite and the reproductive characteristics of the mite, including offspring number, developmental stage, and sex, were

subsequently evaluated.
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Fig. 2. Survival of foundress Varroa destructor and honey bee hosts under different rearing conditions. (A) Survival of foundress mites main-
tained in gelatin capsules or brood combs under in vitro and colony conditions. (B) Survival of honey bee hosts maintained in gelatin capsules
with or without V. destructor. (C) Survival of honey bee hosts maintained in brood combs under in vitro and colony conditions. Differences in
mite survival were analyzed by one-way ANOVA, whereas host survival was analyzed using independent-samples #-test. Data are presented as

mean =+ SD.
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and status of foundress mites and hosts in each brood cell. The over-
all distribution of infestation types was compared using a chi-square
test, and individual infestation types were compared between rearing
conditions using independent-samples #-test. Data are presented as
mean £ SD.

Jo @ Al 9ol Lz
A|A E+= AP (host removal or death), ©]1] ZH-8-off Ak
& (mite death) % EH-8- & (mite escape) = 0L,
A ARSI St W AR TF RS B SO (Fig.
4). JNFHE A L9 AA| Rx= F AR =23 THfl
Frolgt 2ol 7t fllTh(x*=0.235, p=0.889).

T AR 270 BEOA &3 A|A E= APl 7MY =
2 &S AAekg o™, AW AbStat Bt Ul ARSe]l
A Z¥2F 51.7+104%2F 51.2419.6%% YRttt oju] &
-0l AFge ‘ﬂgL 247} 26.3+3.7%2F 24.7+11.6% %
o, EH-SN FE9 B2 27 2204 122%2F 24.1+
21.6% At 7] *‘HH A HES F AR 27 The] H]
W3k Avt BE A fo7t 2ol 7} et A] grghet
(p>0.05).

5. AL AIS

o-lo

0| e EES
(Reproductive parameter)

ool HA| x| &

A o8t AWl At St Wi Abaatoll A
2o o] W4 5448 vlwst?] 18l HauBermann et al.
(2020)9] W] et Atehe, WA e Bl 24 WY HE
= W71k (Fig. 5).

oD AR 2ol M AERE ofu] FE-Fol o] At o

i
OII

ZAYSE A} A AR A= 83.24£16.2%, Bt W

100 s
@ in vitro
@ colony

Chi-square test, p = 0.889

-]
o
L

p = 1.000

3
A

p = 1.000

Proportion of
failed infestation (%)
8

n
o
s

Host
removal or
death

Mite escape

Mite death

Fig. 4. Distribution of factors associated with failed Varroa destruc-
tor infestation under in vitro and colony rearing conditions. Failed
infestations were categorized as host removal or death, mite death,
or mite escape. The overall distribution of failure factors was com-
pared using a chi-square test, and individual factors were compared
between rearing conditions using independent-samples 7-test. Data
are presented as mean+ SD.

247



AT, YT, 0| F2|, AR, 0|Fd, ROIM, =24, HAUS, 0lAY, HE=
(A) (B) (©)
120 p=0249 5 p=0650 120
1

100 4
80

60

Fertility (%)

Fecundity

40

-

20

In vitro In vitro

Colony

-
=]
=)

@
=]

Y
t=)

Presumed Successful
reproduction (%)
5 3

In vitro

Colony Colony

Fig. 5. Reproductive parameters of Varroa destructor maintained in brood combs under in vitro and colony conditions. (A) Fertility, (B) fe-
cundity, and (C) presumed successful reproduction. Differences between the two rearing conditions were analyzed using independent-samples

t-test. Data are presented as mean+ SD.
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2024; Zhang et al.,2024).
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