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Environmentally-friendly Control Methods and Forecasting the Hatching

Time Lycorma delicatula (Hemiptera: Fulgoridae) in Jeonnam Province
Duck-Soo Choi*, Do-lk Kim, Suk-Ju Ko, Beom-Ryong Kang, Jong-Dae Park, Seon-Gon Kim and Kyeong-Ju Choi

Jeonnam Agricultural Research and Extension Services, Naju 500-715, Korea

ABSTRACT: This study was conducted to predict the hatching time of eggs of Lycorma delicatula, to select an effective environmentally-
friendly agriculture material (EFAM) and to evaluate the attraction effect of brown sticky traps for controling of Lycorma delicatula nymph
and adults. Eggs hatched 55.9, 26.8, 21.6 days after incubation at 15, 20, 25°C with 14L:10D condition and the hatching rates of egg were
61.9, 57.8, 30.4%, respectively. At high temperature conditions, egg development periods were shorter and the hatching rate was lower.
The relationship between temperature and developmental rate was expressed by the linear equation Y=0.0028X-0.0228, R’=0.9561. The
low temperature threshold of eggs was 8.14C and the thermal constant required to reach larva was 355.4 DD. According to this
relationship, the mean estimated hatching date was 22 May. The effective EFAM was natural plant extract, sophora extract, derris
extract to nymph and natural plant extract, pyrethrum extract, sophora extract to adult. Among three colors of sticky trap : brown, blue
and yellow, the brown sticky trap was the most attractive to nymphs and adults of L. delicatula over a 2 weeks trial period. It suggested
that the brown sticky trap could be a very useful and environment-friendly control method for nymphs and adults of L. delicatula.
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Table 1. Hatching rate of L. delicatulaat different temperatures (14L:10D), developmental zero point and effective cumulative temperature

Temp. Sample Hatched Hatching Time required Caleulated temperature
0 size egg rate(%) for hatch(days) P
15 74 355 61.85 33:9(54~59) . inear equation : Y=0.0028X-0.0228
20 626 362 57.83 268(26~29)  (R’=0.9561)(Y=temp., X=dev. rate)
25 543 165 30.39 21.6(21~23) * Lower threshold temp. : 8.14C
30 570 0 0 * Degree day : 355.4

Table 2. Prediction of the hatching time of L. deficatulaeggs based on low developmental threshold and effective cumulative temperature

(prediction day : 30 April, 2011)

Calculation source

Division Date
. _ ) 22 May
Predicted hatching time (5/19~24)
18 May

Real hatching time (5/15~5/20)

-2/1~4/30 : Used 2011 weather data’
-5/1~ :Used 2010 weather data

- Hatching rate : 82.8%

'Data were obtained from Gwangju regional meteorological administration.
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Table 3. Cumulative mortality of L. delicatula nymphs treated with several environmentally-friendly agricultural materials (EFAM)

Cumulative mortality (%)

Materials Dilution rate No. of sample :

1 DAT 3 DAT 5 DAT
Pyrethrum extract [ 1,000 19 89.6 a* 100 a 100 a
Pyrethrum extract 11 1,000 23 652b 69.5 be 73.8¢
Sophora extract I 1,000 29 239c 58.8 cd 93.3 ab
Sophora extract 11 1,000 20 15.0 cd 55.0 cds 95.0a
Derris extract 1,000 19 10.8 de 79.1b 944 a
Neem extract [ 1,000 22 8.9 de 452 de 73.7 ¢
Neem extract 11 1,000 22 13.6 cd 405¢ 77.6 bc
Sophora+cinnamon extract 1,000 20 19.5¢cd 195f 54.5d
Sophora extract III 1,000 19 154 cd 794 b 100 a
Untreated 20 0.0e 9.6f 149e

* Means followed by different letters within the column are significantly different at the 5% level by DMRT.

'DAT : day after treatment.

Table 4. Cumulative mortality of L. delicatula adult treated with several environmentally-friendly agricultural materials (EFAM)

Cumulative mortality (%)

Materials Dilution rate No. of sample

1 DATI1 2 DAT
Pyrethrum extract I 1,000 20 95.0 a* 100 a
Pyrethrum extract I 1,000 20 95.0a 100 a
Sophora extract I 1,000 20 83.3 ab 93.3 ab
Sophora extract 11 1,000 20 71.6 be 85.0b
Derris extract 1,000 20 76.7 bc 90.0 ab
Neem extract | 1,000 20 85.0 ab 100 a
Neem extract I 1,000 20 83.3 ab 100 a
Sophora+cinnamon extract 1,000 20 65.0c 85.0b
Sophora extract Il 1,000 20 96.7 a 100 a
Untreated 20 10.0d 15.0c

* Means followed by different letters within the column are significantly different at the 5% level by DMRT.

'DAT : day after treatment.
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Table 5. Attraction effect of colored sticky traps to the nymphs (3~4th) of L. delicatula

Trap size Trap color No. of attracted/trap No. of attracted/10 cm’
Brown (top) 860 5.5
78%20 cm .
2 Blue (middle) 5 0
(1,560 cm”)
Yellow (under) 3 0
Yellow (top) 1 0
60x20 cm .
2 Brown (middle) 385 32
(1,200 cm”)
Blue (under) 3 0
Blue (top) 2 0
50%20 cm .
3 5 Yellow (middle) 1 0
(1,000 cm”)
Brown (under) 360 3.6
Brown 535.0 43
Mean 1,253 cm’ Blue 33 0
Yellow 1.7 0

% Trap installed periods (2011.6.30 ~ 7. 13).

Fig. 1. The attraction effect of colored sticky traps to the nymphs and adults of L. delicatula (A; installed colored sticky traps ; brown, blue
and yellow, B; Nymphs attracted to brown, blue and yellow, C; Adults attracted to brown sticky traps, D; nymphs attraction to brown sticky
traps, E; adult attraction to brown sticky traps).
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Table 6. Attraction effect of colored sticky traps to the adults of L. delicatula

2

Repeat Trap size Trap color No. of attracted/trap No. of attracted/10 cm
Brown (top) 132 0.8
85x20 cm .
1 2 Blue (middle) 2 0
(1,700 cm”)
Yellow (under) 2 0
Yellow (top) 1 0
65%20 cm .
2 2 Brown (middle) 58 0.4
(1,300 cm”)
Blue (under) 0 0
Blue (top) 1 0
55%20 cm .
3 2 Yellow (middle) 2 0
(1,100 cm’)
Brown (under) 73 0.7
Brown 87.7 0.6
Mean 1,366.7 cm’ Blue 1 0
Yellow 1.7 0
Brown (top) 67 0.4
80%20 cm .
2 Brown (middle) 39 0.2
(1,600 cm”)
Brown (under) 49 0.3

% Trap installed periods (2011.9.1 ~ 9. 14).
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