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Abstract |

Small hive beetle; SHB; Aethina tumida Murray (Coleoptera: Nitidulidae) is native to Subsahara
region in Africa and was found from Miryang city, Gyeongnam province in September 2016. At the
early stage of invasion, eradication could be pursued against this potential threat to honeybee. We
evaluated 3 soil treating insecticides for the susceptibility to SHB. Toxicological tests were targeted
for the one-day old wandering larvae only. Using chemicals of Cadusafos, Fosthiazate, Terbufos,
vial test was done to estimate the 50% lethal concentration(48h-LDso) and 50% lethal time (LTs),
and soil residual test was done with 1/2, 1, 2 time of recommended dose. 48h-LD5, was estimated
as 5.46, 1.67, 0.78ppm respectively for Cadusafos, Fosthiazate and Terbufos. Soil residual test
showed high mortality from Cadusafos and Terbufos treatment but most of the larvae (90%)
survived from Fosthiazate treatment. Thus Terbufos would be the utilized for satisfactory efficacy
with minimum expose. This information could be useful in eradication program when another
invasion be noticed.
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Table 1. Basic structure, benthic and chemical characteristics of Cadusafod, Terbufos and Fosthiazate
Cadusafos Fosthiazate Terbufos
H.C CH,
3
Y\CH:; 0\\ s H3C CH3 S\\ 0
R P~ X RN
N\ _S H.e o s s N
AP 3 H3C o O CH
H,C O o N 6} < 3
H.C o ﬁ/ CH,
3
Class Organophosphate Organophosphate Organophosphate
Molecular Weight 270.386g/mol 283.341g/mol 288.419g/mol
Color Colorless to yellow liquid Pale yellow oil Slightly yellowish liquid
Odor Flat musty-like Flat musty-like Mercaptan-like odor
Vapor Pressure® 0.0009mm Hg 0.0000042mm Hg 0.0003mm Hg
Solubility® In water, 245mg/L In n-hexane 15.14g/L In water, 5.07mg/L

“This value is the vapor pressure at 25°C
®Cadusafod and Terbufos at 25°C, Fosthiazate at 20°C

Table 2. Values of LDs; and LTs, of SHB larvae from vial contact toxicity tests of 3 pesticides

Insecticide N LDs, (95%Fiducial limits)* LTs, (95%Fiducial limits)®

Cadusafos 450 546 (3.45-8.77) 22.77 (15.94-33.71)

Fosthiazate 450 1.67 (0.49-7.55) 5.68 (5.15-6.23)
Terbufos 450 0.78 (0.62-0.99) 248 (2.24-2.75)

LDy, for dead larvae after 48 hours of experimental treatment. The displayed value is ppm.
°LTs, for pesticide treatment concentration 20ppm. The displayed value is time (hr).
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Table 3. Residual toxicity of SHB larva exposed at 0, 5 and 10 days after treatment (DAT) to soil treated with 0.5, 1 and 2 times of
Mortality (%) measured at x day after exposure
3 6
40.00 100
90.00 100
100
100
100

Ofor
it
e

o

83.33
93.33
63.33
100 100
96.67 100
100 100
100 100
43.33 93.33
16.67 80.00 100
20.00 100 100
0.00 16.67 40.00
23.33 33.33 76.67
90.00 93.33 96.67
0 0 0
333 10.00 3333
20.00 66.67 90.00
23.33 66.67 100
40.00 100
96.67 100
73.33 100
100
100
100

23.33

40.00
36.67
86.67
86.67
100
26.67
33.33
50.00
36.67

333
333
26.67
26.67
13.33
43.33
10 16.67
23.33
23.33
0
20.00
23.33

recommended dose of 3 pesticides
Treatment Exposed
Dose DAT
0.5 0
5
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Fig. 1. Mortality (%) of SHB larvae from vial contact toxicity tests of
3 pesticides. Different lines indicate the mortality from
different concentration expressed as ppm.
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Fig. 2. Numbers of dead SHB larvae (line) among 30 exposed at 0, 5
and 10 days after soil treatment of pesticide with 0.5, 1 and 2
times of recommended dose, measured at 1, 3, 6, 9 days after
exposure. Bars represent the number of survived pupae.

o Ao A= 3t HAA R SeE ok 1

g A5 of A= Ao) 3 A7) e of
2 I R A2 ol Al 19U 71 1 o] AbY
SFAA| W Fosthiazate©FA]| | 2] Lol A= f-Z-©| Ao}
oA fjF R o] Mo 7] 2 1-8-3}9] t}. Fosthiazate=

123
o A5 7
al

LR 9 %L B 1ol
. 9 8 ol 20] 9l L oF 7 e
AV}R| = A obd 7}ah= o] Fo] A 71T}, Fosthiazateo]]

2 %% o] 8li= phosphate (Sulfur)ol EoFo] == A
beielz Qs ok g ol MY hsAol Ak
(Hong et al.,2001). & T} 7}5-4J -2 Fosthiazate 2] 3}&}
T2 QI A Zol that o w sk v ik whetA
E 2ol =EH T e A 54 Eske] 75
A7) ok, 3ol MeA Uofut ok g g

HE A H Aoz 7= thBowman and Sans, 1982).
Fosthiazate 5 7| 2|3+ = 7FA] oFAl+=
o] Fe 0= A2 90w EaF o Ael F 10
o ) Eofo] HEAIZ ESE i 2o o]
A Aol 2 sot obAl7} ok vlsol A 214 10
o 7} A4 HThT A7 EQFAE A1 S SHB o
A 2402 A2l ) 102 42 0.2 mofo] AF
A AelE & A dE ¥ 90em Wi 2jof| A H|
7] AL A2]= SHB EAJAf(Pettis and Shimanuki,
1999) thoh4=9] E¢F F-52 Hd 7] & WA = ot

Eok N—z ‘— Eﬂ

_1



201.
industry. The Philippine Star
www .philstar.com/agriculture/2015/02/22/1426217/
small-hive-beetle-poses-threat-bee-industry"Calderén

154 EA1 - FEol
o Az, & AROHE AW 2Ok 12, 12048 AHE5
SHB+= &1 AvH|of Ql=3Ha, & 19 Hé%% o] A 2]5}l+= ©l, Cadusafose} Terbufosi= 19 Ak
S z= wolzxglo 2 A8-3ckLundie, 1940). 29 oA = f-Fo] AFYSESIAI N Fosthiazate o] 7 -9-
30| wlo] 2 AH8E BHE-S SHB7 A 413t rﬂra}g 90% o AL 9] §-%o] W7 & 3} st 3
H 539 g%l Aeli7F 4 4= Slth(Lundie, 1940) Fosthiazate®] 7 ki 7} 2|45 2] R}t o] &
ESE 759 wAdEoll = &5 Kodamaea ohmeri7} ¢ HEELO 2 & uf, Terbufos+= oFa 7} 2] LFeEpL}H A
Al & E =], o] AR HES A A At AL A|&717to] 4 7l wZofl, A AR d ] o]
ChBenda er al., 2008). o] RA] AT El ABL 3t W F WAo] AT ACE WL FF o] AT}
A7F L) o] AR o2 o) go] Brbssich ® 2 A< w a5 W wok ke of
St Elzen ef al (2000)°]] w2 SHB94 TS o, e 7|2 A ARet BaSAl WA et A
2R T EY T /A=A RR EEE VIS 7
t}. o]i= SHB7} 2§30 @;@ A5E A5l
5ol 4= ATkl & 4= AL, =3 2Rk HAY
£ 2-§51¥ SHBY| 7 o $-2 2013k S 9 of 2t 2
£ Z-85to] SHBS| HYE & ¢t 7 e 4= Q1o
2] g} gebE o) ohul YE Lof A SHBS WA kel o] A= e ATA A Y FHATLA A YAF
s}slobE 5 A4 S0l M, B 4% W 93,2 2 QP tahal 3P network 4 A7 AL (NRF-
ZOFHALES o A Z 287} ot EE 2] 27 2018R1A611A03024682)2] UH 2] L HFor<&1] )
otz % velzel el shulo] apElAe g Aol A=Y
2} o] 5ol = ofLlol| M Wifoa A= 3 A
£ &4 Hx Tt 2 asirt o] 2 = B
—_ O - -
BASAL PR 016, 2 FUA A FYF T
x4 Ul gAY el B3 s gealka 1%H(201609 23).
9 Arbogast, R. T., B. Torto, S. Willms, A. T. Fombong, A. Duehl
and P. E. Teal. 2012. Estimating reproductive success of
Aethina tumida (Coleoptera: Nitidulidae) in honey bee
colonies by trapping emigrating larvae. Environmental
entomology. 41(1): 152-158
Benda, N. D., D. Boucias, B. Torto and P. Teal. 2008. Detection
and characterization of Kodamaea ohmeri associated
with small hive beetle Aethina tumida infesting honey
bee hives. Journal of Apicultural Research. 47(3): 194-
Brion A. C. B. 2015. Small hive beetle poses threat to bee
i [online] http://

AfstERAbEf ool AARA] Q1 A Armp w2 R )
(Small Hive beetle; SHB; Aethina tumida Murray
(Coleoptera: Nitidulidae))7} 201610 94 ZFAE= U
A9 271017 w2
stk Hd 7N
Cic
A FHARS

Aol A = 2z @A E e 1Y
WA A gypA el vhE T2 Jfo] T

Bowman, B. T. and W. W. Sans. 1982. Adsorption, desorption
soil mobility, aqueous persistence and octanol-water

=27 VP& QL
A& A AL 3] U AL @ 7}H] EopAr
ZA 0 BA4S BT BAE
s19rt.350] o
ol -5}od, vial A] T
partitioning coefficients of terbufos, terbufos sulfoxide
and terbufos sulfone. Journal of Environmental Science

o
=
o= T<_>
1A 1Y ol 5= AR
& Health Part B. 17(5): 447-462

Ellis, J. D. 2005. Reviewing the confinement of small hive beetles

o =
%‘?— O O 1=
A, Cadusafos, Fosthiazate, Terbufos=
&5to] 3745k ke A AE = (48h-LDso)= ©F
A 5.46, 1.67,0.78mg/L(Cadusafos, Fosthiazate
o= A AFA] ZH(LTs0) <
79it}. EOF 2]

AWM=
= J. , 1.
Terbufos) & U} €} W o). vt
Cadusafos7} 54 o]Aro 2 G251 Z



Susceptibility of Small Hive Beetle to Soil Insecticides 155

(Aethina tumida) by western honey bees (Apis mellifera).
Bee World. 86: 6-62.

Elzen, P. J., J. R. Batxer, D. Westervelt, R. Ivera and L. Cutts.
1998. Small hive beetle control: USDA initial lab study
results. Bee Culture. 10: 19-20.

Elzen, P. J., J. R. Baxter, D. Westervelt, C. Randall and W. T.
Wilson. 2000. A scientific note on observations of the
small hive beetle, Aethina tumida Murray (Coleoptera:
Nitidulidae), in Florida, USA. Apidologie. 31: 593-594.

Hepburn, H. R., S. E. Radloff and S. Fuchs. 1998. "Population
structure and the interface between Apis mellifera
capensis and Apis mellifera scutellata." Apidologie.
29(4): 333-346.

Hong, F., K. Y. Win and S. O. Pehkonen. 2001. Hydrolysis of
terbufos using simulated environmental conditions: rates,
mechanisms, and product analysis. Journal of agricultural
and food chemistry. 49(12): 5866-5873.

Hood, W. M. 2000. Overview of the small hive bettle Aethina
tumida in North America. Bee World. 81: 129-137.

Jung, C. 2012a. Spatial Expansion of an Invasive Hornet, Vespa
velutina nigrithorax Buysson (Hymenoptera: Vespidae)
in Korea. Korean Journal of Apiculture. 27: 87-93.

Jung, C. 2012b. Initial stage risk assessment of an invasive
hornet, Vespa velutina nigrithorax Byusson (hymeno-

ptera: Vespidae) in Korea. Korean Journal of Apiculture.
27:95-104.

Kim, J. K., M. B. Choi and T. Y. Moon. 2006. Occurrence of
Vespa velutina Lepeletier from Korea, and a revised key
for Korean Vespa species (Hymenoptera: Vespidae).
Entomological Research. 36: 112-115.

Kim, D. and C. Jung. 2008. Evaluation of chemical susceptibility
for the ectoparasitic mite Varroa destructor Anderson
and Trueman (Mesostigmata: Varroidae) in honybee
(Apis mellifera L.) Korea J. Apic. 23: 259-268.

Lundie, A. E. 1940. The Small Hive Beetle: Aethina tumida. The
small hive beetle Aethina tumida, Science Bulletin. 220.

MAAREC. 2015. Website at: https://agdev.anr.udel.edu/maarec/.
SMALL HIVE BEETLE.

Pettis, J. S. and H. Shimanuki. 2000. Observations on the small
hive beetle, Aethina tumida Murray, in the United States.
American Bee Journal. 140: 152-155.

Schmolke, M. D. 1974. A study of Aethina tumida: The Small
Hive Beetle. University of Rhodesia (Zimbabwe).
Certificate in Field Ecology Project Report, Salisbury
(Harare). 178pp.

Somerville, D. 2003. Study of the Small Hive Beetle in the
U.S.A. Rural Industries Research and Development
Corporation. Barton, Australian Capital Territory. 57pp.



	꿀벌 외래해충인 벌집꼬마밑빠진벌레 (Aethina tumida Murray) (Coleoptera: Nitidulidae)의 토양 살충제 감수성
	Abstract
	서론
	재료 및 방법
	결과
	고찰
	적요
	인용문헌


