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Abstract. The attraction effects of light emitting diode (LED) trap to Spodoptera exigua and Spodoptera litura adults
were evaluated in greenhouse and compared with those of no light trap, which is typical used in commercial trap. At
this time, in order to attract these two species of moths, sex pheromone traps were installed at the top side according
to the degree of tomato growth inside the tomato cultivation greenhouse around the LED trap. In addition, two types
of light-emitting traps (420 nm, 470 nm) were installed in the greenhouse at 1/40 m?>, respectively. Also two sex
pheromone were installed inside of the greenhouse according to the height of the tomato plants. 10 days later, Blue-light
trap(BLB, 470 nm wavelength) was 3.1 — 3.5 times more attractive than Violet-light trap(VLB, 420 nm wavelength)
in S. exigua (105.6 = 7.3) and S. litura (42.0 £ 3.1) respectively, whereas the no-light trap was little attractive to S.
exigua (33.7+2.8) and S. litura (12.0 £ 1.5). On the other hand, after the installation of the sex pheromone trap and the
LED trap, there was no damage to S. /irzura (Fabricius) and S. exigua in the pesticide-free area, indicating a high
possibility of control. At this time, the operating cost of the two types of LED traps was 80 won/m? per unit area, and
it was confirmed that both types of moths could be controlled. In addition, as a result of confirming the number of two
types of moths caught in the sexual pheromone trap and two types of LED traps after 4 months, it was judged that
eco-friendly control was possible as more than 373 moths/trap were attracted to the two types of moths.
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Fig. 1. Traps used in this study. (A) BLB-LED trap; (B) VLB-LED trap;
(C) No-light trap.
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Table 1. Attraction effects of two types of LED traps to Spodoptera exigua and Spodoptera litura in the greenhouse.

Number of insects/trap/day (means + SEM)*

Days S. exigua S. litura

No-light BLB LED VLB LED No-light BLB LED VLB LED
2 13+£01a 3.1 £02 be 20+ 0.1 ab 05+0.1a 51+01Db 1.0 £ 0.1 ab
4 13£01a 8.1 £ 0.6 be 53+ 03 ab 1.5£01 a 73 £ 0.5 be 1.0 £ 0.1 ab
6 23+03a 133 = 1.1 be 7.1+£05b 1.5+03 a 83 £ 0.7 be 1.8 £ 0.3 ab
8 33+£03a 258+25¢ 9.1+07b 20+ 05a 10.0 £ 09 ¢ 32+ 0.5 ab
10 37+05a 553 +£29c¢ 102+12b 25+05a 113 +09 ¢ 50£05b
Total 1056 £ 73 a 337+ 28 a 119+ 13 a 420+31a 120+ 15 b 80+ 15a
*Means followed by the same letter in same row are not significantly different (p = .05, LSD).
Table 2. Difference of two types of LED traps to Spodoptera exigua and Spodoptera litura in the greenhouse.
Moth No-light trap BLB LED trap VLB LED trap F P
S. exigua 238+ 050 a” 21.12+ 934 b 6.74 £ 145 a 3218 076"
S litura 1.60 = 0.33 a 840 + 1.07 b 240 £ 0.76 a 22424 0017

*Means followed by the same letter are not significantly different at the 5% level by LSD, values are mean =+ standard error.

“Non-significant, **Significant at p < .001 by one way ANOVA.
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Fig. 2. Relationship between the trap catches of two moths (S. exigua and S. litura) and the percentage of damaged tomato plants in the tomato

cultivated greenhouse.
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Table 3. Difference between the LED trap catches of two moths (S.
exigua and S. litura) and the percentage of damaged tomato plants
in the tomato cultivated greenhouse.

Tukey”’s test a = 0.05

Variable Mean SE F »
1 2 3

Damaged ) 30 41 g

tomatoes N

S litwa 668 546 13.959 001

S. exigua  26.0 5.00 b

“Mean separation within columns by Tukey’s multiple range test, 5%
level (n = 11).
"Significant at p < .001 by one way ANOVA.

Table 4. Correlation between of captrued of Spodoptera exigua and
Spodoptera litura and of damaged tomatoes.

Variance S. exigua S. litura E)?rn];izg
Damaged 1

tomatoes

S. exigua 398 1

S litura .308 535 1

Non-significant at p >.05, respectively (N = 11).
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Fig. 3. Number of captured S. exigua and S. litura moths in each sex pheromone trap installed inside of the tomato glasshouse.
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