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Honeybee Acute and Residual Toxicity of Pesticides Registered for Strawberry
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Ve Abstract

Lack of honey bee toxicity data for most pesticide products used for strawberry restricts to predict the adverse
effects to foraging honey bee after treatment of pesticide in plastic house. This study was conducted to evaluate
the actual risk of worker honey bees (Apis mellifera 1..) through acute contact toxicity test, acute oral toxicity
test and toxicity of residues on foliage test with 21 pesticide products. The mortality of honeybee sprayed with
6 pesticides including dichlofluanid WP showed significantly different from control at recommended application
rate in acute contact toxicity test at 24 hours after treatment. Fenpropathrin EC and milbemectin EC treatment
groups showed more than 25% mortalities at recommended application rate in acute oral toxicity test. In
toxicity of residues on foliage test, only fenpropathrin EC treatment group showed more than 25% mortalities
at 10 days after treatment at recommended application rate. It was concluded that the most toxic route to
exposure for honey bee is direct contact exposure to sprayed pesticides. Safety interval for honey bee was
established by concerming the results of these tests.

Key words honeybee acute toxicity, honeybee residue on foliage, safety interval, strawberry, pesticides
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Table 1. Toxicity profiles of 21 pesticides tested in this study
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Toxicity Class

Class Item name Honey bee toxicity” : ,
Fish Mammalian

Carbendazim WP not toxic 11 v
Carbendazim+iprodione WP contact LDsy > 0.4 mg 1 v
Diethofencarb+carbendazim WP contact LDsp 20 ug m v

Dichlofluanid WP not toxic I v

Triflumizol WP LDs 0.14 mg I v

Vinclozolin WP not toxic I v

DBEDC EC na” I v

o Iprodione WP contact LD50 > 0.4 mg 11 v
(Fll;ni?ﬁ:) Iprodion+thiophanate methyl WP not toxic I v
Thiophanate methyl WP not toxic 1 v

Tolclofos methyl WP na I v
Fenbuconazoletiprodione WP dust, LCsp > 0.29 mg il v

Polyoxin B SP na m v

Procymidone WP not toxic I I\%

Pyrimethanil SC LDsy >100 ug 518 v

Folpet WP not toxic 1 v

Fenarimol WP not toxic I v

Tebufenpyrad EC low toxicity 1 111

Insecticide Fenpropathrin EC toxic to honeybee” I I
(4 items) Flufenoxuron DC na n I
Milbemectin EC toxic to silkworm® 11T v

# Pesticide Manual 2000
 Not available
9 Pesticide use guidance book 2007
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Table 2. Acute contact toxicity of 21 pesticides on honeybee
Mortality (%)
Pesticide 24 hr 48 hr
1/2-fold 1-fold 2-fold 1/2-fold 1-fold 2-fold
Carbendazim WP 6.7 0.0 3.7 13.3% 33 7.0
Carbendazim+iprodione WP 0 233 53.3* 0 26.7 60.0*
Diethofencarb+carbendazim WP 6.7 10.0 10.0 10.0 10.0 13.3
Dichlofluanid WP 16.7 53.3* 91.7* 233 63.3* 95.8%
Triflumizol WP 6.7 40.0 16.7 6.7 50.4* 20.0
Vinclozolin WP 33 33 20.0* 10.0 33 20.0*
DBEDC EC 6.7 50.0* 100.0* 6.7 56.7* 100*
Iprodione WP 28.5 133 333 35.2% 20.0 53.3*
Iprodion-+thiophanate-methyl WP 10.0 10.0 43.3%* 10.0 174 53.3*
Thiophanate-methyl WP 0 0 133 6.7 0 133
Tolclofos-methyl WP 6.7 16.7 23.7 6.7 16.7 30.3
Fenbuconazole+iprodione WP 16.7 51.5% 56.7* 16.7 51.5% 60.0*
Polyoxin B SP 33 6.7 33 20.0 13.3 10.0
Procymidone WP 16.7 10.0 10.0 16.7 10.0 13.3
Pyrimethanil SC 0 10.0 5.8 16.7 133 33
Folpet WP 6.7 16.7 133 6.7 16.7 26.7
Fenarimol WP 6.7 0 6.7 6.7 0 6.7
Tebufenpyrad EC 20.0 33.3% 61.5% 233 33.3* 72.2%
Fenpropathrin EC 100.0* 100.0* 100.0* 100.0* 100.0* 100.0*
Flufenoxuron DC 6.7 33 30.0% 10.0 133 40.0*
Milbemectin EC 235 60.0* 96.7*% 30.2 70.0* 100.0*
* Significantly different from control (Dunnett’s T test, a=0.05)
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Table 3. Acute oral toxicity of 21 pesticides on honeybee
Mortality (%)
Pesticide 24 hr 48 hr
1/2-fold 1-fold 2-fold 1/2-fold 1-fold 2-fold
Carbendazim WP 0 0 0 33 0 0
Carbendazim+iprodione WP 0 0 0 33 33 0
Diethofencarb+carbendazim WP 0 0 0 0 0 0
Dichlofluanid WP 0 0 0 0 33 33
Triflumizol WP 0 0 0 0 3.3
Vinclozolin WP 0 0 0 0 0
DBEDC EC 0 0 33 33 33 6.7
Iprodione WP 0 0 0 0 6.7 33
Iprodion+thiophanate-methyl WP 0 0 0 33 33
Thiophanate-methyl WP 0 33 0 0 33
Tolclofos-methyl WP 0 0 0 0 0
Fenbuconazole+iprodione WP 0 0 6.7 0 0 10.0
Polyoxin B SP 0 0 0 0 0
Procymidone WP 0 0 0 0 0
Pyrimethanil SC 0 33 0 6.7 10.0 10.0
Folpet WP 0 0 0 0 0
Fenarimol WP 0 0 0 33 0
Tebufenpyrad EC 33 133 33 33 133 33
Fenpropathrin EC 333 86.7* 83.3* 36.7 86.7* 93.3%*
Flufenoxuron DC 0 0 0 33 0 0
Milbemectin EC 33 10.0 30.0* 10.0 204 43.3%
* Significantly different from control (Dunnett’s T test, a=0.05)
GPREAANTE S50 T 2048 WFOR 3 B Ao| g ke Wlol] 434 FAEE A Ba)
PP |28 At HEEA o] gl carbendazim et
WP 5 9%0] 50k Bujo] 47 4TS w0 125 vl BPACAI: 528 AR EAAAS Htsle] RT2S
o= G) G AT ZNHYOL BRI ANH T 2 AN oS MR QAP FS ARFHTA B
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& A0 gehste] QRRA)HS 6A17F0 R et A &tz FEHLE Pl AlFsore 54U (toxic) B
SE4L o AAEAT QPS40 §i iprodione - 73 54 2lS(highly toxic) 22 L7311 FoFLEA]
WP 5 105 59K 218 AL obo] 1&8%) o % HHZZ o] BHo] REaAKvisiting) EL P BET A9
02 19 STk WHEAT QA0 QO B (actively visiting) JBHE B o] Foro] WFY
7570 gl milbemectin EC 152 QPIHIAIA42 2 7Fe/dol ot L woke AEshA] BEE FuETE
& Sk e SARFEN] U fenpropathrin ASHEE 43 sk A FBYA L oy
EC RT(residual toxicity)257} 142 & 2AFE] Q=g 2lut A= A}Oloﬂfﬂ EHALET 28 Ao gt =4
How afsblrk WY Al P s} Sol B o] A4 Gt oFEAs Euuse) vkt g
= 2] AlZE 149 o] A s Agiske Alo) sttt I B, FEle AHeshA -2 AL glofA]
2719] B M7 7F 9] 87190 2904 5U7HA| 2] ek o] 2 det sisie)rt B7bs sttt vushy, A2
Lol BA QL0 R fenpropathrin ECO} o] 717k 255 A o] Bgol AL Hiof FF Ashs A9 HEde A
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Table 4. Toxicity of residues on foliage of 20 pesticides

Mortality (%)

0 DAT 1 DAT 2 DAT
Carbendazim WP 0 0 -
Carbendazim+iprodione WP 33 0 -
Diethofencarb+carbendazim WP 0 -
Dichlofluanid WP
Triflumizol WP
Vinclozolin WP
DBEDC EC
Iprodione WP
Iprodion-+thiophanate-methyl WP
Thiophanate-methyl WP
Tolclofos-methyl WP
Fenbuconazole+iprodione WP
Polyoxin B SP
Procymidone WP
Pyrimethanil SC
Folpet WP
Fenarimol WP
Tebufenpyrad EC
Fenpropathrin EC”

Pesticide
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Flufenoxuron DC
Milbemectin EC 0 0 -

* The full toxicity data for fenpropathrin EC was shown below
in table 5.

Table 5. Toxicity of residues on foliage of fenpropathrin EC
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