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7 1' Abstract § ™~

Foliage residue toxicity experiment was performed against honeybee (dpis mellifera) with bifenthrin, a
synthetic pyrethroid insecticide with strong acute contact toxicity and imidacloprid, a neo-nicotinoid insecticide
with strong acute oral toxicity to know the honeybee toxicity at the residue level on the leaves of alfaifa and
apple. Also, the formulation differences to honeybee toxicity were investigated with WP (2%) and EC (1%)
of bifenthrin and WP (10%) and SL (4%) of imidacloprid. Generally, foliage residual toxicity of honeybee
and residual amounts of tested insecticides was higher in alfalfa leaves with large leaf area per unit weight
than in apple leaves. While on the other hand, the only bifenthrin WP treatment showed higher honeybee
toxicity on apple leaves than alfalfa. Although imidacloprid showed higher residue amounis ranged 4.9~25.4
mg-kg” than bifenthrin ranged 0.6~12.7 mg-kg'1 on the leaves, the residual toxicity to honeybee was lower
than bifenthrin because of its strong penetration character. In conclusion, the residual toxicity of insecticide
to honeybee could be affected by the contact and vaporized toxicity of chemical, the residual amounts on the
surface of leaves, and the leaf area per unit weight and formulation differences.
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Table 1. Toxicity profiles of tested pesticides on this study

Class Pesticide Honey bee toxicity
Pyrethroid . . LDsy”(oral) 0.1 ug/bee
Insecticide Bifenthrin {contact) 0.01462 ug/bee

Neonicotinoid Imidaclontid LDs”(oral) 0.0037 pg/bee
Insecticide clopn (contact) 0.081 ugbee

¥ Pesticide Manual 2006  Bayer Cropscience
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Bl gt FAHT5A4I0] 0.0037 ugrbee’ & FHYZE
Aol wls) s, +E3E7} 610 mg L' 2 840] e
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Fig. 1. Experimental condition of alfalfa and apple.
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Table 2. Dose of pesticides applied on the tested crops
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Bifenthrin® A-HF54
A dEufeh ARl 5 g2 TEAelAC] Wil 100
mL acetoneS 7}8t 3 5000 rpmofiA] 557 ok & 6}03
t} 22EL Foloastll 50 mLY acetone & AR W
$71% Holye ow oz} I, B0 o191 1000
o &7 T EEAES 20 mLY FH2 100
= 3j#z %-g %‘f_ n-hexane 100 mL, 50 mLA 0.8 23]
& PRI EROR gaste] 35T

LA p-hexane 5 mLoj A-8388le] n]E} n-hexane
S mLE 433} A7} florisil sep-pak cartridgeo] H7| A7)0
n-hexane 5 mLe} ethyl acetate:n-hexane(5:95, viv) 2 mL &
WP oo, ethyl acetate:n-hexane(5:95, v/v) 5 mLE 4=
sto] 35Co] A 7 =31 acetone 2 mLE A3}
GLCE BAslglan, 7171842 4L b3 Zti(Table 3).

Imidacloprid Z-{-E4
ZAH orutel ARl 5 g & S RAol Ao il 100

mL acetone& 7Fgh = 5000 rpmofi A SE7F ot 231G

Pesticide Crop Application rate Applied dose (a.i.)
, 4 Alfalfa 45 g/45 L/10 m’ 0.09 g/ w’
Bifenthrin 2% WP
Apple 4.5 g/45 Litree 0.09 gftree
Alfalfa 9.0 ml/4.5 L/10 m’ 0.09 g/ m’
Bifenthrin 1% EC " " £
Apple 9.0 ml/4.5 Litree 0.09 gitree
, . Alfalfa 225 g/4.5 L/10 m° 0225 ¢/ m’
Imidacloprid 10% WP
Apple 2.25 g/4.5 Litree 0.225 g/tree
, , Alfalfa 4.5 ml/4.5 L/10 m? 0.18 g/ m’
Imidacloprid 4% SL
Apple 4.5 ml/4.5 Litree 0.18 gftree
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Table 3. GLC condition for the analysis of bifenthrin in foliage
Instrument Agilent 7890A Network GC System with u-ECD
Injector Agilent 7683B series
Column SPB-1 (30 m x 0.25 mm, 0.25 /m film thickness)
Oven : 240T
Temperature Injector : 280
Detector : 300
Carrier (N2) : 2mL/min
Flow rate Spilt vent : 20 mL/min
Make-up : 60 mL/min
Injection volume 1ul
Data acquisition Chernstation (Ver 4.01), Agilent technolgies
Retention time 4.9 min
Table 4. UPLC/TUV condition for the analysis of imidacloprid Table 5. Residual Toxicity (RT) of test pesticides
in foliz
10 foliage Test pesticide Crop RTss (day)
System Waters ACQUITY™ with TUV Alfalfa 30
1 " 0,
Column UPLC™ (2.1 x 100 mm, 1.7 sm) Bifenthrin 2% WP Apple 41
Mobile phase Water:Acetonitrile (75:25, v/v) Alfalfa 9
M - 0,
Wavelength 270 um Bifenthrin 1% EC Apple 3
Flow rate 0.3 mL/min Alfalfa 4
g Imidacloprid 10% WP
Injection volume 2 ul. Apple 3
Data acquisition Empower2 Alfalfa 2
3 1 0
Retention time 1.9 min Imidacloprid 4% SL Apple 1
o 22 FRATHIL 50 mLY acetone® AL Y = o] ok tha) Bl 4R 2] s B
8715 Aofisl 99 oAt Fstgich 3l ¢S 1000 of gt PIEF=ANGS AT 1 23, 8 ==
mL Foojfo] §71 F EFAGS 20 mLo} FF 100 T o) gk | ARRO) 25%0]8HE LEERFS A7k RTysE
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dmutol A 49, At A 3UE UeHten, imidacloprid

Ag3fetod vl2] n-hexane 5 mLE FA3t A7) silica gel WP ot 49), A4k 39, imidacloprid SLoJ A T

sep-pak cartridge®]] Z7§A]7]1L ethyl acetate:n-hexane(50:50, 29, Abt
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vivy 15 mLE S on, ethyl acetate:n-hexane(50:50,

viv) 20 mL2 §&3tef 35CoflA ¢} 55311 acetonitrile: Bifenthrinoj tf$ 28] AR
water(25:75, v/v) 2 mL& %-45}6) UPLC/TUVE B3} A7 A T WE AJEEore] T XAE RTyuZ Hu

o, 77| EAZAL theT} dri(Table 4).
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Table 6. Foliage residual toxicity of bifenthrin  WP(2%) and bifenthrin  EC(1%) to honeybee
Mortality (days, %
Pesticide  Crop ortality (days, %)
4h 1t 2 3 4 5 6 7 8 9 10 14 20 28 30 36 40 41
Bifenthrin Alfalfa 100 100 - 979 - 929 - 100 - - 100 827 - 28 153 - - -
Wwp Apple 973 100 - 926 - 985 - 993 - - - 100 987 - - 983 327 174
Bifenthrin Alfalfa 100 947 8 - 60 - 68 - 387 12 - - - - - - - -
EC Apple 980 75 73 - 47 - 45 - 45 - - - - - - - - -
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Fig. 2. Dissipation of bifenthrin WP (2%) in leaves under
greenhouse condition.

Table 7. Foliage residual toxicity of imidacloprid WP (10%) and imidacloprid SL (4%) to honeybee

Mortality (days, %)

Pesticide Crop
Alfalfa 1 2 3 4
. . Alfalfa 66.0 68.9 674 44.6 21.1
Imidacloprid WP )
Apple 60.0 382 50.0 12.0 -
. . Alfalfa 93.2 38.0 204 - -
Imidacloprid SL
Apple 89.0 22.2 - 19.3 -
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Fig. 3. Dissipation of bifenthrin EC (1%) in leaves under
greenhouse condition.
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Fig. 4. Dissipation of imidacloprid WP (10%) in leaves under
greenhouse condition.
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Fig. 3. Dissipation of imidacloprid SL (4%) in leaves under
greenhouse condition.
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Table 8. Comparison of leaf area per unit weight of alfalfa and apple

Cro Weight Number of leaf Size (cm) Area
2
P ©® (Avg+SD) ength width (om?)
Alfalfa 15 236.5465.8 3.240.6 2.040.1 994.9+189.5
Apple 15 14.743.1 10.2£0.8 74405 T14.2432.6
Table 9. Persistence of bifenthrin WP (2%) on foliage treatment
DT, DT.
Crop Equation ¥ DTso ” ”
(day) (day) (day})
Alfalfa y = 10.352¢ 20 - 0.93%* 13 18 30
Apple y = 8.8029¢ 7% - 0.94%% 15 29 49
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Table 10. Persistence of imidacloprid WP (10%} on foliage treatment
Crop Equation r DTSO DTss DTo
(day) (day) (day)
Alfalfa y = 10.352¢°75% - 0.95%* 3 6 9
Apple y = 15.340¢"7%% - 0.98%* 2 4 7

B alfalfa foliage
& apple foliage

Concentration(mgkg)

Days after treatmentiday)

Fig. 6. Dissipation of bifenthrin WP (2%) in foliage treatment.
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Fig. 7. Dissipation of imidacloprid WP (10%) in foliage
treatment.
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