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Abstract |

Small hive beetle (SHB, Aethina tumida Murray (Coleoptera: Nitidulidae) is a honeybee pest
infesting combs and stores inside the hive. Contamination of the SHB on Apis mellifera colonies
were firstly noticed on September 23, 2016, in Miryang City, Gyeongnam Province in Korea. After
that, on October 5, 2016, we investigated the spatial distribution of SHB inside the hive and
outside soil within the apiary. Total of 169 beehives were observed. We found all stages of SHB
inside or outside of hives. 61% of hives infested with the adult SHB still had live honeybees
whereas hives containing larval SHB did not have bees, implying colony destruction In hives with
live bees, infestation density was higher as bee population became higher. Coefficient of
dispersions (CD) showed significant clumped distribution of infestation among hives. CDs were
much higher inside hive than outside soil. Our results indicates SHB could result in honeybee
colony collapse it not managed properly. Also even during October, there are new infestation into
honeybee colonies and every stage of SHB could still be able to develop. Further detailed analysis
of this insect’ adaptation in Koran environment could help guide the management strategies of the
invaded new pest of honeybee.
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Fig. 1. Honeybee hive arrangement in the studied apiary (left) and the location of the study site (right). In each row, the numbers of bee hives are
as followed; 1=18; 2=15; 3=21; 4=21; 5=23; 6=37; 7=34. Map from google.
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Fig. 2. Numbers of small hive beetle found inside the hive where
honey bees were still alive and in the soil in front of those
hives.
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Table 1. Density (mean+SD) and Coefficient of dispersion (in parenthesis) of small hive beetles found inside the hives and under the
soil along the rows of honeybee hive arrangement. Honeybee population was expressed as the number of combs with honeybee
attached (mean £=SD)

Hive Inside the hive Under the soil Bee population
arrangement Larvae Adults Larvae Pupae Adults (Combs)
1 16.7+70.7 (299.4) 183+282(43.5) 4.7+9.7(20.1) 3.7+84(19.0) 07+£23(74) 1.8+23
2 74+145(283) 239+76.7(246.1) 7.0+£99(14.1) 3.8+59(92). 14+1.824) 04=x1.1
3 9.1+£23.6(613) 7.0+13.7(26.9) 64+98(15.1) 7.7+12.6(20.5) 1.0+1.8(3.3) 0.1£0.7
4 1724653 (2480) 59+9.8(16.2) 3.7+50(6.8) 29+50(11.3) 04+102.8) 04=x12
5 1424426 (128.0) 12432 (8.6) 40+£6.1(9.2) 2.8+54(10.3) 09+1.6(2.8) 03+0.8
6 256+783(2394) 1.8+49(13.6) 44+424.1) 42+46(50) 05+1332) 02+05
7 6.61+16.2(39.7) 20+34(59) 35+50(7.3) 42480 (15.1) 07x1.1(1.7) 06+12

Table 2. Density (mean+SD) of small hive beetles found inside the hives and under the soil relative to the honeybee population size.
Honeybee population was expressed as the number of combs with honeybee attached

Bee population . Inside the hive Under the soil
N# Total
(combs) Larvae Adults Larvae Pupae Adults

0 135 1574522 5.14£26.7 49+72 40+6.8 08+1.6 29.6+599
1 5 0 5.1+89 441476 60+114 12422 15.6+18.1
2 6 0 2.1+34 1.8+1.8 09+0.8 04+0.7 48+5.1
3 5 0 76+8.1 24427 12.8+15.7 04+09 2284226
4 5 0 248+172 40+63 12+1.6 06+13 300+175
5 4 75041500 38.5+440 40+6.1 63+10.6 0 123.8+186.7
6 1 0 450 0 0 0 450

*N represents the number of hives
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Table 3. Correlation coefficients of different stages of small hive beetles found inside the hives and under the soil with honeybee

population
All bee hives HL HA SL SP SA
HA 0.09
SL -0.11 0.04
SP -0.07 0.1 *0.39
SA -0.09 0.04 “0.44 037
BP 022 0.03 -0.09 0.03 -0.1
Hives with living bees HL HA SL SP SA
HA “0.75
SL -0.09 -0.11
SP 001 -0.09 “0.57
SA —-0.18 -0.08 051 0.30
BP “0.60 0.28 -0.02 001 -0.21

Abbreviations are: H as hive, S as soil, L as larvae, P as Pupae, A as adult, and BP as bee population size.

*Indicates significant correlation between two variables (", P <{001).

E ul B 852 109+56, HH| 7= 129+
56, 121 AZL 3441622 Ve THr=test, P<
0001, respectively). HE Y Fofx o) 271 &
R ko™, WE ol A= W 7|9 HFE A} )
o, dFo] 7 Z Sk th(Table 1).
A AR S Hho = W TA %3%5
ol3 WEgre] AuaAE B
Upepe). mwﬁPaa@%ﬂ%TAWEﬂ
ofl = A7 Kol A ¢
AE F5 Hu7], B %
= Zholl= 9fn] Sl Y A E 2ol
CH(Table 3). =3t EH o] AolQl= ¥F =, SHB 4 ¢
o
Al
o]

Lo

™
o] ofstelet: FHlo| olgli: WE 3L
Ao 1 - 9% SHB M5 e
= ujolst Aa}, BA| 7} e

=
O AT 1=}
W, o] et o]

(Table 3). =S HF vF B A = f-5, W] 7], 4%
Zhol| 5 oFo] S B QIthTable 3). 1ejut -5
Wi Fet o] SHB k7ol -9 3t A A|I 7t
UERUR] oSkt ot Ed o] Alogl= M F ol A=
AL A eeE HE W 1 SHBE = 7F =2 7o
0] aL, FAl 7 eFgl HF Zof| A= E ol 4] SHB7}
wo] Uehb= &S B ohFig. 2). Bdo] 4ofsl
= 48 F BAI7F 3u|Rke] H-gof| A= WFel 351

g, ] tof| Al 72me] 7F A WHHE, F-A7E3 0] ¢l
5o = WiolAl 186, £ FolA 99ufe] = U5
of EAI 2 WA 7F A EH AT (r-test, P<0.05,
respectively). W AFE] #5of A& SHB 52 554t
mﬂﬁ&i@- Sol7} wiE|7]7} = 9i7] of
Hr} ke 2] SHR7} B
ok EE Wol Al 381
SOl A, L ] 396m)
FollA A=A HE
= oA A E
HBo|| ol 4 Z}3t w3 &
of| 70% 2} &<l H Ak
261 2 HAA| Ao &2 SHB7}F H
oL} FA| 7} oFt Bt o= o] F
o] 4rf} o]% 100% 2o = 5=
HF o] kol A SHB /35-2] 7H A
UThHFig. 2). o] 721 =1 tith
HAFsto] SHBS0] 745t Bwtoll &2 A
2 AJZF= T}, Lundie(1940) = =& SHB7} oF
Qehal SERAAITE, HeFoll A k- 2

& Woll A
o] SHBe]| ©j3f

= QP2 e 7

:::. ‘{01‘
ofl
1B

P,L

Ir
1w 2
o

oy M flo it Fl‘N
M
L oux o
O fur
rlr 0 ox
1E rr J\‘
mE

qr 1o
ox,
O'lN’ o

o nE

1E 2

O

s
O
=2 9
%)

B

>

o i
4

S
ol

0.
oft

2 o

]_

o o
F:U i)
Sl

3 ol rlo
off o N rlo

Y = W
30, L
oo o
=t
o 1 gz H

%
mzi‘ii e

=

O

r

H
(98]
=

Or‘“@in&

[e]
Ilﬂzl;o
o]

e & o joe © o o

|
_

|
_

or et 12
fl o o
=2 |
o TN
\:113:90

—_

=

M
2

1S SHB Al &S0o] ¥
of % uj 78] 8%

QSO BT

ChArbogast ez al., 2012).

R O

M of
lo

Hu
(U=t

il

N
M
)

o
=

o
N
oz
H



168

b @

" b
o o o O

a) Hive larave

0 5

Inside beehive

Larva

I

Egg

I

Mated adult

Wandering stage

35 40

Under the soil

e

Mating

W. Larva

!

Pupa

l

Adult

Number of beehive
o
o

0 S

c) Hive adults

20 25

Number of insects

35 40

— .

0
o

d)Soil larave

L m—
0 S 10 1s 20 25 30 35 40 &5

€) Soil pupae

~
o o

[

»

©O O 0O O O O

Now

-

———— e

0 S 10 15 20 25 30 35 40 45

f) Soil adults

Fig. 3. Histogram of SHB densities found inside the hives (a, ¢) and soil (d, e, f) relative to developing stages, and schematics of life cycle of

small hive beetle (b).
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