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Abstract |

Residual pesticide levels detected in pollen and honey in hive would be important factor in risk
assessment of pesticide exposure for adult and larval honeybee. Herein, we investigated the
cumulative mortality of larvae on single exposure of the four most common pesticides detected in
pollen, and compared its susceptibility with the lethal dose 50% of adult bees. Four pesticides used
in this study were acetamiprid, chlorothalonil, coumaphos, and tau-fluvalinate, which were mixed in
artificial diet at the average and maximum residual concentrations reported in pollen. Chlorothalonil
and tau-fluvailnate at the average levels induced higher cumulative mortality (respectively 25% and
17%) than other tested pesticides. Mortality occurred more quickly after single exposure in larvae
treated with the maximum pesticide levels than the average levels. However, cumulative larval
mortality did not increase pesticide-dose dependently in a single exposure test of four all
pesticides. Based on the lethal dose 50% of pesticides for adult bees, the larval mortality was
greater than bee adult mortality. Therefore, larval stage of honeybee might be much more sensitive
to pesticides relative to the adult stage.
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Fig. 1. Schematic flow chart of the important steps of honeybee
larvae toxicity test, single exposure, suggested by OECD.
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Table 1. Daily food volumes provided to the larvae and variation of the composition of the diet according to the age of the larvae in this

study
Diet tvpe Rearine d Volume of Royal jelly Yeast extract Dextrose D-Fructose  Distilled water
yp caring day  giey/larvae (ul) (%) (%) (%) (%) (%)
A Dl 20 50 1 6 6 37
B D3 20 50 1.5 7.5 75 335
C D4-D5 30/40/50 50 2 9 9 30

Table 2. Acute toxicity (LDsyug bee™) of pesticides to honey bees'

Apis mellifera

Chemical Use
Contact Oral
Acetamiprid Insecticide 79 14
Chlorothalonil Fungicide 135 63
Insecticide,
Coumaphos Fungicide 20 4.6
Insecticide,
tau-Fluvalinate .. 8.7 45
Fungicide
'Sources: Sanchez-Bayo and Goka (2014)
FIS AABHA] AL Abgho] Et axBl(comb)of A 1 off EFFsto] A 25T £-51 0] = yeast extracts
U7 §5L RSk o= Aashect e gL WA AR T 020um syringe filter
of3t F ZorAelo] A Aol EFsto] g3t
Ay ot Afolol A W AAFaIA

AROFA &= shitel A THIER A% H o
(acetamiprid, chorothalonil)@} & L-of v} 7|
(coumaphos, tau-fluvalinate) @] 4% AE 0 2 A4 35}
ThSanchez-Bayo and Goka, 2014). 23 3= A3
of FAAYxEHZ A8 ¥ dimethoate:= Dr.
Ehrenstorfer (Augsburg, Germany) A& A8-3} % T}

f3Ho| ZH|

$5u0l0l AHgE ZOPAE BV 2G4, 3
=)ol A Ak} ARSI e, 5= o] 9] 7]t
AJ o] yeast extract(Bacto, Sparks, USA)2} dextrose (Difco,
Sparks, USA), D-fructose(JUNSEI, Japan) & A-3-5}% t.
9570 AB,CEFJ 9| F 35572 742 Table |
3} 7ho) Zh2k AlR 1Dl §5 0] AZ 20ul,
Al 3UZKD3)e 55 ©] BE 20ul, A% 44 2HD4)
B 64 ZHD6)2] 3UTt £-5-1 0] CE 30~50ul A5
SRl A1 42 bl AlEA RS §5u0] C 30l

o] & Fol}7] 7 A&l o] AH831%

ABARY §380] F FEL 45 4R 812
% 4EY YF AR A AFFLS TAR po]
(Sanchez-Bayo and Goka, 2014), acetamiprid(3.0 ppb, 0.13
ppm), chlorothalonil(802.3 ppb, 98.9 ppm), coumaphos
(128.0 ppb, 5.9 ppm), tau-fluvalinate(123.0 ppb, 2.7 ppm)
HES 2A|5Hch A Bl A AHSE 4% A A
% 9 4AlS B3 o] FARAPAE Tible 29}
Zrth(Sanchez-Bayo and Goka, 2014).
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Fig. 2. Mortality in the control group and the reference chemical
(dimethoate) treatment.
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Fig. 3. Larval and pupal mortality during the development stage on
single exposure of artificial diet contaminated with four
pesticides at the average residual concentrations detected in
pollen.
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Fig. 4. Larval and pupal mortality during the development stage on
single exposure of artificial diet contaminated with four
pesticides at the maximum residual concentrations detected in
pollen.
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