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Analysis of Life Cycle on Spodoptera exiguaby Various Temperatures and
Larval Susceptibility against Two Pesticides in Quarantine Pest Research
Facility

Jieun Lee and Youngjin Park*
Plant Quarantine Technique Center, Animal and Plant Quarantine Agency, Gimcheon 39660, Korea

ABSTRACT: A Quarantine Pest Research Facility (QPRF) had been build in Animal and Plant Quarantine Agency and designed to
ensure alien pests are safety contained inside the laboratory. Functions of QPRF including insect rearing, research, and physical
containment facility were verified to check suitability as a research laboratory using the beet armyworm, Spodoptera exigua. As insect
rearing and laboratory facility, S. exigua completed its development for 32.2 days at 25°C. Egg hatching, pupation, and adult eclosion
showed 80, 86.6, and 90%. Two pesticides, fluxametamide and hydramethylnon showed high susceptibility against S. exigua larvae by
spraying and dipping methods. As physical containment facility, male adults, which were artificially released from laboratory, did not
capture in delta trap installed sex pheromone lure during winter season. Based on these results, QPRF will be used for study on alien
insect species.

Key words: Quarantine Pest Research Facility, Beet armyworm, Life cycle, Fluxametamide, Hydramethylnon
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Laberatery .

Buffer Zone

Fig 1. Quarantine Pest Research Facility (QPRF) in Animal and Plant Quarantine Agency, Republic of Korea. The front view of QPRF (A). The
inner view of QPRF (B). Air curtain on top of inside door (C). Sticky mat on nearby inside door (D). UV light on laboratory (E). Air shower with
interlock door (F).

Table 1. Developmental period of Spodoptera exigua at different temperatures in Quarantine Pest Research Facility

Developmental period' (Days)

Temperature (°C)

Egg Larva Pupa Adult >
20 5.26 £0.08a 36.30+ 0.28a 15.90 = 0.20a 9.20+0.15a 66.66 + 0.62a
25 3.16 + 0.08b 16.80 £0.17b 6.10 = 0.20b 5.76 £ 0.17b 32.16 £ 0.51b
30 2.10+0.05¢ 14.83 £ 0.08¢ 5.30 £0.05¢ 4.80 + 0.05¢ 27.03 £0.08¢c

'Different letters after mean values indicate significant difference among means in each temperature at Type I error = 0.05 (LSD test).

Table 2. Egg hatching, pupation, and adult eclosion rates of Spodoptera exigua at different temperatures in Quarantine Pest Research
Facility

Rate' (%)
Temperature (°C) - B .
Egg hatching Pupation Adult eclosion
20 66.66 = 3.33b 53.33 £ 6.66b 76.66 +3.33b
25 80.00 +5.77a 86.66 +3.33a 90.00 +5.77a
30 83.33+3.33a 90.00+5.77a 93.33 + 6.66a

'Different letters after mean values indicate significant difference among means in each temperature at Type I error = 0.05 (LSD test).

A& ZIsHth(Tables 1 and 2). 2= 3 At o] F2AE
QFAJ =] 20°Col| A= 66.7Y, 25°Co)| A= 322, 30°Co]
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Table 3. Insecticidal effect of Fluxametamide against different larval stages of Spodoptera exiguaby spraying method

Larval instar No. of larvae' LCso (95% CL) Slope + SE Va
19 450 0.12 (0.09-0.14) 2414025 1.2294
31 450 0.32 (0.19-0.45) 2.52+0.23 3.7338
5t 450 0.72 (0.47-1.26) 1.70£0.14 4.5009

'Mortality values were monitored at 24h after treatment.

ZResults on LCso with 95% confidence limit (CL) of Fluxametamide to S. exigua larvae are expressed as gram.

Table 4. Insecticidal effect of Fluxametamide against different larval stages of Spodoptera exigua by dipping method

Larval instar No. of larvae' LCs (95% CL)> Slope + SE 7
1 450 0.12 (0.11-0.21) 2.03+0.18 2.3136
31 450 0.56 (0.41-0.74) 2.35+0.20 2.6944
5t 450 0.79 (0.53-1.05) 4.04+0.50 4.1900

'Mortality values were monitored at 24h after treatment.

“Results on LCso with 95% confidence limit (CL) of Fluxametamide to S. exigua larvae are expressed as ppm.

Table 5. Insecticidal effect of Hydramethylnon against different larval stages of Spodoptera exigua by spraying method

Larval instar No. of larvae' LCso (95% CL) Slope + SE Va
I 450 1.264 (0.89-1.77) 1.22+0.11 0.7590
31 450 6.589 (2.87-14.07) 0.84+0.07 2.9774
5t 450 23.826 (11.93-49.16) 0.87 + 0.08 2.5764

'Mortality values were monitored at 24h after treatment.

“Results on LCsy with 95% confidence limit (CL) of Hydramethylnon to S. exigua larvae are expressed as ppm.

Table 6. Insecticidal effect of Hydramethylnon against different larval stages of Spodoptera exigua by dipping method

Larval instar No. of larvae' LCs0 (95% CL) Slope + SE Ve
™ 450 1.811 (1.14-2.76) 1.03 +£0.08 1.1458
31 450 10.949 (4.87-23.63) 0.85+0.07 3.0165
5t 450 43.828 (25.99-76.74) 0.99 + 0.09 1.7699

'Mortality values were monitored at 24h after treatment.

%Results on LCso with 95% confidence limit (CL) of Hydramethylnon to S. exigua larvae are expressed as ppm.
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