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Toxicity of Firefly, Luciola lateralis (Coleoptera: Lampyridae) to Commercially
Registered Insecticides and Fertilizers
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ABSTRACT : Toxicity of 10 registered insecticides and 6 fertilizers were tested against 3" larva and
adults of Korean firefly, Luciola lateralis Motschulsky (Coleoptera: Lampyridae). All experiments were
tested at the recommended concentration of each inescticides by producer. MEP, PAP, Acephate, Fenthion,
and Diazinon, which were organophates, a mixtures combined with Burofezin:fenobucarb, Cartap-
buprofezin, and Thiamethoxam (Neonicotinoids), Fipronil (Phenylpyrazoles) showed more 80.0% mortality
on larva and adults of L. lateralis. However, tebufenozide (I.G.R) showed low mortality of 33.3%. LCso
(ppm) value of Assit, Cartap-buprofezin, Fenthion and PAP were showed 1.03 ppm, 1,90 ppm, 10.26
ppm, 0.98 ppm, respectively, against 3" larva of L. lateralis. Effects against eggs showed very high
toxicity. Otherwise, tebufenozide (I.G.R) was showed hatchability of 100%. Toxicity of Urea fertilizer,
Ammonium sulfate, Potassium chloride, Fused phosphate, Complex fertilizer and Silicate fertilizer were
showed the mortality with 27.3%, 56.7%, 73.3%, 0.0%, 0.0%, 0.0%, respectively, when exposed 72
hrs after treatment.
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Table 1. Insecticides used in the study of toxicity

Common name of Insecticide Trade name AI’ (%) & formulation Concentration (ppm)
Organophosphates

MEP Sumithion 50.0 EC® 500

PAP Elsan 47.5 EC 475

Assit Otran 50.0 WP 500

Fenthion Lebaycid 50.0 EC 500

Diazinon Diaton 340 EC 340
Mixtures

Burofezin - fenobucarb Apobassa 5.0 WP 50

Cartap - Buprofezin Dagal 50+10 WP 600
IGR

Tebufenozide Mimic 8.0 WP 80
Neonicotinoids

Thiamethoxam Atara 10.0 WG 100
Phenylpyrazoles

Fipronil Regent 5.0 SC 50

" Active ingredient
® EC = emulsifiable concentrate, WP = wettable powder, WG = water dispensible granule, SC=suspension concentrate

Table 2. Fertilizers used in the study of toxicity

Common name of fertilizers A" (%) & formulation Concentration (ppm)
Urea fertilizer 46.0 460
Ammonium sulfate 21.0 210
Potassium chloride 60.0 600
Fused phosphate 20.0 200
Silicate fertilizer 25.0 250
Complex fertilizer 17+21+17 550

* Active ingredient
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Fig. 1. Photographs of Luciola lateralis. (A) Adults; (B) Larvae; (C) Eggs.
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Table 3. Comparative toxicities of 10 insecticides on 3* larva

g1 gl uy

S

$E3 4E0) Ojsh AN S4

B 5ANE A 1052 -’]‘— B E(ppm) 2 ofIGIEo]
9§53 A5 A SARTHOR 4L AFT
A3z Table 33 Zrh. %‘-C‘ﬂ ek E/4dolA MEP,
Fenthion, Diazinon, Burofezin- fenobucarb, Thiamethoxam
2 100%2] AMEEE 2R, AZol et 542 Tebu-
fenozideE A}LIst 100%2] AFYEE 2Rk IGR (&
SRR ANAES] Tebufenozide2 =4 33.3%
T18]31 AJEollA 733%9] WFe AFREE HYth Fipronil
PAP, Assit'= 80%O0M} AlE-S Hoj ASA|5e0] 55
Aproll 2129 = HIA= A 0B AZED, 43|
Zdokz 6~790| AFAl AE= ofEtvlE] 429 A

and adults of L. lateralis under laboratory condition

Mortality (MeantSD, %)

Common name of Insecticide n
Larvae Adults

Organophosphates

MEP EC 15 100.0£0.0 a¥ 100.0+0.0 a

PAP EC 15 80.0:6.3 b 100.020.0 a

Assit WP 15 86.7+3.1 b 100.0£0.0 a

Fenthion EC 15 100.0£0.0 a 100.0£0.0 a

Diazinon EC i5 100.0+£0.0 a 100.0£0.0 a
Mixtures

Burofezin - fenobucarb WP 15 100.0x0.0 a 100.0+£0.0 a

Cartap - Buprofezin WP 15 100.0+£0.0 a 100.0£0.0 a
LGR

Tebufenozide WP 15 333+75 ¢ 733x15 b
Neonicotinoids

Thiamethoxam WG 15 86.7+3.1 b 100.0+0.0 a
Phenylpyrazoles

Fipronil SC 15 83.3:3.7 b 100.0£0.0 a
Control 15 0.0£0.0 d 0.0+0.0 ¢

9 Means Followed by the same letters within a column are not significantly different at P=0.05 by Tukeys Studentized Range Test
(SAS Institute, 1991). Sample size: 15 larvas and adults/replicate, 3 replicates/treatment
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Table 4. Susceptibility of four insecticides on 3™ larva of L. lateralis under laboratory condition

Common name of insecticide N Slope+SE LCso (ppm)® (95% FL)" X’
Assit WP 15 1.500.57 1.03(0.16-6.23) 04

Cartap- Buprofezin WP 15 1.8120.42 1.90(0.92-3.93) 0.16
Fenthion EC 15 1.50+0.57 10.26(4.67-22.41) 0.4

PAP EC 15 1.50+0.33 0.98(0.44-2.13) 1.2

* Sublethal conc.
® means fiducial limits

Table 5, Comparative hatchability of ten insecticides treated to the eggs of L. lateralis under laboratory condition

Common name of Insecticide n Hatchability (Mean+SD, %)°
Organophosphates

MEP EC 30 0.0£0.0 e

PAP EC 3¢ 333431 ¢

Assit WP 30 133243 d

Fenthion EC 30 0.0+0.0 ¢

Diazinon EC 30 13.3£56 d
Mixtures

Burofezin fenobucarb WP 30 26.7£0.0 ¢

Cartap- Buprofezin WP 30 0.0+0.0 ¢
LG.R

Tebufenozide WP 30 100.0£0.0 a
Neonicotinpids

Thiamethoxam WG 30 333463 ¢
Phenylpyrazoles

Fipronil SC 30 66.743.1 b
Control 30 100.0£0.0 a

® Means Followed by the same letters within a column are not significantly different at P=0.05 by Tukeys Studentized Range Test

(SAS Institute, 1991)
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Fig. 2. Change of survival rate each concentration four insecticides on 3™ larva of L. lateralis under laboratory condition. ¥ C. B

WP: Cartap-buprofezin WP DAT: Days after treatment
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Table 6. Toxicities of six fertilizer on 3" larva of L. lateralis under laboratory condition

Mortality (Mean£SD, %) a

Name of fertilizer n

24 hrs 72 hrs
Urea fertilizer i3 00 b 273+35 ¢
Ammonium sulfate 13 30.0+£5.0 a 56.7£5.5 b
Potassium chloride 15 40.0£6.5 a 733445 a
Fused phosphate 15 00b 0.0 d
Complex fertilizer 15 00 b 0.0 d
Silicate fertilizer 15 00 b 0.0 d
Control 15 00 b 0.0d

" Means Followed by the same letters within a column are not significantly different at P=0.05 by Tukeys Studentized Range Test

(SAS Institute, 1991).
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@ wH—CF %)
el S F
0 0
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100 — —- —
®
T 50
; 500x
5
w
0 .\r —l il ]
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Fig. 3. Change of survival rate each concentration six fertilizers on 3™

larva of L. lateralis under laboratory condition. U. F: Urea

fertilizer; A. S: Ammonium sulfate; P. C: Potassium chloride; F. P: Fused phosphate; C. F: Complex fertilizer; S. F: Silicate fertilizer
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