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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 2™ 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.

Key words: Lycorma delicatula, Low temperature threshold, Sticky trap

X8 2 APE S5 UK LUS o] §3to] Luln] dhe) REPAY|E el eha ot 4F Ao HHA) W AAAE B Ee| = g
W el BTE 3] sty = akgin) Euiin) &2 15, 20, 25°C(14L:10D)ol| A 22k 55.9, 26.8, 21.6% whol| B3}s}9) 11 B3}-8-2 712t 61.9,
57 =0

f84 =~
8, 304% % 257 2555 Fol a7k i Roke-d vl ¥ 2xo) ihs-&wle] A2l Y=0.0028X-0.0228 (R2=0.9561)
o]lom, HhgJH e = 8.14TC, F- a2 355 4U 4T $19] TA| Ao o ste] AR Lvfjn] o] B3lA7)= 5 229 2 oSy
Ak Zuio] kA o) £ ABAAA = AFHFEE, WAFEE, UE2FE80)10, AL AFHFEE, 1FE 80|90t 3
B, wpepa wapal Ito| E R Fof A FEMFEIo|EY ] §-91 7R 2F Feto) o5 535nfe], A% 87.7vlE] itk HEA I ERL £
A} stk

Sa)yeto Zojnl(Lycorma delicatulay= 20065E| o A, 4, TokS A2k 201 1o U, Bl

o [
W=7} 57Fs7] Al2tstod, 2007 ol = AL, 771, 55, 2008 T A S5 A 7] = e}, Zofju]= = E 5ot
Woll= 2 ek 55 71, A& A5, A5 5 o= 2 Aot g Ao A A Atz ofdt ] dllF o' FaolA] SU=
AFE| 9] 2(KFRI, 2007; Han et al., 2008), 22| 2o =2010 9] Aakst A o 2 ® 1% ¢Jth(Han et al., 2008). Zulju]<] 7]

% =]

FAEL BEE3RE 2HE IS S 4150, W5t 4
3 F2 U, SUARUE, FHUR, SFAEUR, 4]
LHE, SRR, 2, Z1EU, nlRe ol g, v, E
=& ok A Q)on(Park et al., 2009), E3] 7|22 Meisli

*Corresponding author: cds1218@korea.kr

Received March 15 2012; Revised September 17 2012
Accepted October 23 2012

The Korean Society of Applied Entomology (KSAE) retains the exclusive copyright to reproduce and distribute for all KSAE publications.
The journal follows an open access policy.




AAISHEE] g v A g AR O R e e
RS b 4B ek Lee etal., 2009). 23744 ofo] )
AR AR Bl S 4
ﬁﬂgirA(chA 2010). E3F Al 5(2010)
ol 26949) PRSI 2
of thate] 100%9] & HatoiA S het
o oo mE okAlol A 100% A5} GIgich
ofule] 2187 WAlel T A7 el Ael
O]Z 0 XX ¢FQFo ™, Liu et al.(2006)> Zujju] 7|25

¥] Bacillus polymyxa 5 4%F& Ealslglon ostdoz
FR3 sjolzin o v Aok Zejvlg WEAHe
2 WAshe 7h Sk abeel e Akt o
= F3kst7] Aol AlAsHs WhHelx|v W HAo] it
ARt B ddo] stush AASH = w9 o Lol
o w2 AR Eoju] o] Ed HSANS F4)
of EAALE 3t oFe] BIA|E oS 3lo] A
718 AbEskal, ofedt A4S JAlel &AM AR
= Al EEOlED Ak Tl ok 43 &
Aas HAste] e 2Ql Zvljn] RAMRE 2t
ekt

2010 712] Zofo)7} o BASlE B 54 Q1
AR50l A1) ehgol el 20119 24 15900 ste]
271Well A 28 169 E] 49 17971 R3hA L 3519
o &, ARG A $EA7|2H B 2ABH] Slste] o
A G W3] 10740] vhE 0 2 FAIto] 3 5ol
u ek 5L 2

BARE7J0] T 27 90 mm, 0] 40 mm ] Eehre] =
2]c}4] vheto] ZR4E 24 B HS 25 1 9l wferag)
AT 170K W3 BAS ol 2 [5HHE S = 15,
20, 25, 30 C(14L:10D) 3-27|(EYELA MTI-201)9] o] uj
o RESHE oF5-2 2ABIk of u) §e7] el 2] A
%2 9] Slstel vieto] ZRAE T Agalds e

(28x22x5 ecm)E W3 7HA 0 B Z 745 HEEle] 291
ok 23 A EH 5 105 25 o] 85t dH S gl g
HEAS ol s n| st A EE S gelsh &
stolitg gekebylch g2 mE oo 2 W)t
O] Q& Foto] WSEEE AL, WEEE7100] B

372  Korean J. Appl. Entomol. 51(4): 371~376 (2012)

1o qfo uo" ol
i
% 5

n
~ _|\1
®
fo
i
-
>
II
M,
O

10
rJ
)
>
rlo
T
]
o
<X
V]
()
S
3
Kl
il
[
i)
(o3
o

2184 Xixfe| Zoin| 452 2
WA ) Tolo] SRl e A5 S 1sh] 915
of Fofo)7} ol AT YT FEA Q22| ool X T3

%%ol%}oq OIS A o8 /1 )
A

20x40 cm(&‘%X%ol)E’J LEF Aol Wiiel 300 me 42
5 HaL ofe|of A AR 7S TR E
k=9 717} 10 ulg| & A £ & ok20] oS 2
A3 5 2 2 A E 1,00081 2 )47k oFA 7}
o] o]-8-5tof AA O A] BiollA &2 7HH 109]
Fof oAI7E AlBA ol A Sej el = BRatglom A
15 ml G} T3 sl zFel 2 A o) w37] ¢Js)o]
N FRe NBER AP 14 HE7)E oFFo
2] ofel o)A igtol elgt A% 2T} fAjelA %
#3107, S 19,3, 59 F 52 348
348 AU, 22 oA

off Tt 4

R
[
u
=2
0|\
N
B

é jn: n% 3:1_% bR ]
o! o
Ol l)’ _Il,m 1
2 o
N
oZi

R
o =
BELY NS
ox J‘i 12
of

rlo
b)

o2t
9‘_11‘
32
T

o] oFFat A45-2] 21ehg A ofar A A Q] WA
%@X} o|Edie] A FRlavE ARSI 2011

oHlﬂﬁul [5-0] 3~47 ¢l Al7]ofl SEufjm] Ay ko] g
Z7100 Ao A 1 m o] A FE %20 em
:%L =4, J]r‘“/““ A Il B Al 2 AA[skRin
At ENO| 7FAL 10 cm R 5} 0, AAF Q]2 7ke] 2jo
A7ZPEH AL 22 SR Bl x]51o] 3HHE O &2 A

ool 22 248 2siack 4

rLflo

m e
_I

o Al 255 23 = 546}‘2'14. E?‘& *3%011
3} =9ke e ILT10]

=
3T A
ES ol A 5, ool i FEMS 2o Ao w74



2 USARS 0188 Lof FEA| oIE

Zujju] o2 Z-o]w Zo] 2.40 mm, = 1.49 mm, 0] 1.51
mm=Z FYF 36,8715 4452 Altel=t] ABA B E=
AT H9of ¢S i UHELRE o] Fej7} Koz
= gof A 8r) Zujju] ¢ko] L9 B8 2(Table 1), 15, 20,
25,30C 0| A Z+2}61.9, 57.8, 30.4, 0 % 3L, H3}al=d] 429
7143 15,20,25C ol A 2+2+55.99,26.82, 21.6 U= 2= 7}
SR FkeS WAL Ralelet] 28717 AT &
3] 30 C ol A= Ha] HatelA] =t ol 27| v

FRE TEARASNE BTk Po| Azstol RS
AL AQ RN A 2o Y L U] L 2w

o > K
rlo
1
ko
II
(]
ﬁ-
1
o
1o
o
)
2
0
3?
I
HU

o 2 2 @

_5—355.38015 E](Table 1.
ADE 7|22 20119 49 3022 7]Z0.2 Zoju]
ARl FF 71 A mE o-§-sho] Zulju] F3RA| 7]

foi
>
22

)
ox
_\2

e
N

#

I

£ o &5}t Table 2). 29 1 U5E] 49 30U 7H2= 20114
7AA RS 08511, 5 1Y o] 3= =91 20109 714
AR E o]g3lo] Utz 20| YKFHLE 8.14C oo
Y H2de 24 24Ud0]3l o FaAF2ER] 35549
E7bEe 92 59 229 2 ALt o] 4o R3hA7]=20114
ol 59 22U &S 4= Uik T, F A]fﬂﬁ ] A
HA ) AR F8b7]71-2 59 15U R\ 209 0] 9 o] R okg
& 82.8%Sic}. P, FAaAihe e}t 71*%?1—3— o]
83to] |55t HahA 7| Bt 4 whan] RIS 82.8% % 3
iﬂ oA Alstd FaREE T A Vet @A 2ol
K] Fakgo] Fe7] Al Rakgo] &9kd A A4
o7 24337 é 28 Az Fz27 So] oo] Bil= A3
= = 4 o, AR Y] R5}A 719} 4
218 mA71de] Zolof] 213t A

PN
g

[e]
o]
P

lo _11)]4 ol
L
iﬁ. >
l‘_u m
> é
S
) HU
_>|~l_ >~I
E

Oll
Lo
o 3
rr

=)
i
rh
o T

AP Selfelol ] Aot Toful $A71E 27
TH= QAR AL 5(2010)0] OJ3hE 5 | ool 4 5
v} | RB51A) 9Re b AR 4 gt £ Ao
120 0f H8RekR H ol 20114 2GR 5°u g
©o0] H21=938C, B32=99T &2 P o] J=

7120] 0.52°C 7] o] 8kA]7)7 Mt ﬁi

ﬂ.lﬁ:-:

ohﬁirlrbir-?‘irﬁm
o me

oo > ople zH
r:LI_‘m{o

r
i
kS

tE XIxhe| 2oio| &5 AHHY

[
[

it
R}
olol«

$71 AR BAE AF RS 5 950) 2

O

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
©) 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 26.8(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. delicatulaeggs 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 II 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).

O ol &2 3kl §l& HER oS0l Wol 230 of=et

2 43 thotolw FUT A0 R(Table 6), FEA 2

Lo Eqof| A Th A aleko] A4, 3, 3 YA 242108,
0.4, 0.712)/10 cm* %tk

ol

Environment-friendly control and forecasting Hatching time of Lycorma delicatula 375



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
80x20 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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