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Effects of LED sources on the behavior of adult Plagiodera versicolora

FENG Guo-Feng~~ FENG Xing-Hai DENG Qian-Wen GOU Lu-Chen KANG Hao-Ran
ZHU Yun-Long FULi XIAFei LI Xiao-Na TU Xiao-Yun

(College of Life Sciences, Jiangxi Normal University, Nanchang 330022, China)

Abstract [Objectives] To investigate the effects of different light-emitting diode (LED) sources on the behavior of adult
Plagiodera versicolora (Laicharting) and thereby assess the potential of using this technology to predict the damage caused by
this pest and disrupt its behaviour. [Methods] The circadian behavioral rhythm of P. versicolora was monitored for four days
and their behavior observed continuously for three hours under six different LED sources (red, 620-625 nm; yellow, 580-585
nm; blue, 465-467 nm; green, 520-523 nm; white, 460-465 nm and flashing LED source) under standard laboratory conditions.
[Results] (1) There were insignificant differences in the circadian behavioral rhythms of female or male adults during the
dark phase of different light treatments. Peak activity of female adults under a 12 h dark : 12 h light and 12 h white : 12 h light
treatment occurred at noon, whereas peak activity of those under a 12 h yellow : 12 h light and 12 h green: 12 h light
treatments occurred between 18:00—19:00. Peak activity of those under other light regimes occurred in the morning. Peak
activity of male adults under a 12 h yellow : 12 h light and 12 h blue : 12 h light treatment regime occurred between 18:00—
19:00 and 08:00—09:00, respectively, and that those under other light regimes occurred between 11:00—12:00. There were
insignificant differences in activity frequency in the dark phase between females and males under the same light regime. (2)

There were insignificant differences in the frequencies of various behaviors among females subject to different light treatments
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for three hours. However, there was a significant difference in the amount of time spent walking, resting, or wing-spreading

among males under different light treatments. Under the same light regime, walking or resting were more frequent than other

behaviors in both females and males. For female adults, the rate of resting was highest under white light and lowest under

green light. However, for males, the rate of resting was highest under yellow light whereas that of walking was lowest under

green light. Under the same light regime, there were differences in behavioral frequencies, or the rates of some behaviors,

between females and males. [Conclusion] These results indicate that different LED sources have different effects on the

behavior of P. versicolora adults.
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Fig.1 Circadian rhythm of activity in female adult of Plagiodera versicolora
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D is for dark, L, R, Y, B, G W and F is for light, red, yellow, blue, green, white and flash LED source, respectively. The same below.
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Fig. 2 Circadian rhythm of activity in male adult of Plagiodera versicolora

o
5
o
0
N
| 1
o]
—

S WO TANO NSV OVOFTANS NODXVOFTANS NODWOFT AN OOV OTANDO O 0 O F AN O NOEONTONAN—O
— — — — — —
Kouanboxy Ay1anoy

Kouanbayy KAnoy (%) s=glezst

(%) sEiflE st

Kouanbaxy Ay1anoy
(%) sl

Kouonboxy Ayanoy
(%) sxifle sl

Kouonboxy A1anoYy
(%) sifle st

Kouanbaxy AyAnoy
(%) sxifilzs

Kouanboxy Ayanoy
(%) syt



- 988 -

Chinese Journal of Applied Entomology

52

2.4

LED

2
79.71%
LED

11.77% 4

85.84%
LED

LED
LED

3 LED

3 %it5itie

LED

33.58%

LED

9:00—11:00

LED
14:00
19:00 LED
1 h
LED

LED

LED JtiF%f 5 B 1T J9 Bt i8] 53 BL R RO ®2 0

LED

LED

LED

LED

12:00—

18:00—

12:00—13:00

08:00—12:00
07:00
—09:00 15:00—19:00 2005
2008 2008
LED
LED
3h
1
Brithys crini 2012
Daphnis nerii
12 1/3
LED
79.71%
85.84%
11.77%
2012
LED
Imafuku et al. 2007
2011



- 989 -

:LED

‘mo[aq swes YL (50°0>d “VAONY) 90UBLIBA JO SISA[eue Aem-duo pue 3s9) 93uel ojdnnui s, ueoun Aq JUIoLIp AJ3uedjIugIs 9JeoIpul MOl Swes Y} Ul
S1919] Te)des JUSISJIp AQ PAMO[[OJ IO UWIN[OD STIES Y} UT SISYS] 9SBOIOMO] JUSISJIP AQ PIMO[[0] PUR ‘(JSFUBSW SIB 9[qe) oY) Ul BIe(] "sosdyjualed ur s1 painsesw so[dures Jo oqunu oy [,

“mREL °(S0°0>d ‘W HE S suround ) BT IRk Y [N B B L) — [ N fg L Sl B SR — (] SEHNSFR) B A SR 2 O R R o B
L10°0=d LT0°0=d vS1°0=d v8%°0=d 6£0°0=d £S€0=d VAONV
‘9 TESP ‘690°€=A ‘9 ‘TESP T8L'T=A 9 ‘TESP ‘969" 1=A ‘9 ‘TESP VE€6'0=A ‘9 ‘TESP ‘6vS'T=A ‘O ‘TCEP ‘81 1=d LU XM

0000=d ‘S0E =/ TI'9T =4  €00°0F00°0  V99¥0°STF60°9¢€ qere8FI8'9 gE10'6FI8'S  VIeSILFOT Ty €(9)e9L'STFOI01  1ySy yse[d [v|ie
0000 =d ‘SYT=JP ‘S9C1v =4 ABSEHPF69'T  €Oe8E'8FOV'TE  DBTS6FSLTI ADBOTEFC8Y  VAPL'9F06'Sy  A(S)e60'¢F8ET Sy aaym JEE
0000=d ‘S0E=/P ‘SY9'€l =4 DBLTTFEEO VA8 6F76'S€E ge6EVIFILOL  DEBIC6FYL'TI  VECL'IIFIECIE  DO(9)BE8'SFRET 1S ULID J(3k; M_usw
1000 =d ‘S‘vT=/P ‘885°9 =4 DdAVI'TIFT6C] AVIeYY TIFYI'9Z  D®90TIF6T'8 DB6SHF6I'9  VABI6OIFSS6€  O(S)EIESTFSS9 1Sy ong JCER #
0000 =d ‘S0E =/P ‘980'8y =4  €BIS0FET 0 V998°6F9€ T ge80'SF88'CT gB10°6¥66'8 VaS19F8€ Ty d(9)e8L LFSI'E  1SI MO[[oA €
0000=d ‘SYT=/p ‘118 1€ =4 DBLS'EFI0'E  VO9LY TIFS9 6€ DBLYTFOI'] RIS TIFOOVT  VA0S'9F0LTy  O(S)B00°0F00°0 W31 P Y TZ
0000=d ‘S0E=/P ‘OLT'8T =4  DBOL'SFOL'S ges1'8FEL 0T DBSO0IFIT L OB698FLL'9 Va6¥ €F8S’LY  OE(9)eLT €1FILTI Sed B
950°0=d TCS0=d 889°0=d TLLO=d 608°0=d SLT0=d VAONV
‘9 ‘TESSP YEET=A ‘9 ‘TESSP ‘8L 0= O ‘TESIP “TSY0=A ‘9 ‘TESSP ‘9SS 0= ‘9 ‘TCESP ‘C6V'0=dA ‘9 ‘TEP VTE 1= WYL ZE L E M e
0000 =d ‘SYT=JP ‘¥S0'9T =4  €200°0F00°0 VEZT 0IFE6 6 ge8LTIFLS'S ge00°0IFLYS  Ve69'LFCLEy  d(SRILVFITT 1S useld [v|i#
0000=d ‘S0E =/ ‘96T =4 d860°9F90°S Ve9E 01FST 8€E ge19'9¥¢I'L ge8L 6F7€9°01 VEOS'SFC89¢  d(9)es8 eFEI'T S angm JEH
1000 =d ‘S0 =/P ‘8T8'S=Ad  €200°0F00°0 VE60'LIFOVEE  €ROO'LIFLI'Ol  €epO’LIFCEE]  VIL'8IF99¢  €(9)e€9TIFRE'9  1ySI UssID (ks omeum
0000=d ‘S0E=/P ‘VLOVE = EECI'TIF68IT  VE86'LF6SEE gesh SFI8'S gB9$°€FT6'E VEIO'SFHO' Ty  d(9)e0g SFIT'E WS onig I #
0000=d ‘SYT=JP ‘€€9CC=d dBYH'9F9S6 VELL TIFTY ¥E €858 0F3E 0 qevevIFSH 0l VeYS'LFeh'vy  d(S)eh0 1FIL0  1ySi MO[x JLiL
0000=d ‘S0E=/P ‘€LT9=Ad derT'0IFLL'9  €BIL'TIFLE'ST g860°9¥10°S qesg'CIFISL  VepT'TIFSH' Ty d(9)e8€SIF68°CT 131 Py (15
0000=d ‘SvT=/P ‘0THI =4 Y8 ¥F0SE VBIS 6FCIVE qerevIFSY 11 ge66'STSEY  VERO'LIFIT6E  €(S)e96°9Fhy L Ned B
N Surpeards Suip Junsoy Suipao,g uruesD Funjremy Suik[g uonIpuod Jy3ry pEIN
VAONY Ml L2 Hw B Y e i LU Iy WEWE T

SIS AT JUSIJJIP Ul J[NPR 14070715424 D4apo1SV]J JO Aduanbaiy 1o1aeyag T d[qeL

EF LKL e -HE i FN A 2l

%



52

Chinese Journal of Applied Entomology

- 990 -

s€0=d 1000=d Sev0=d orL0=d 0000=d 6050 =d VAONV
Mc .N.m =Jp ”o Am.m 4 Mc ,N.m .4 Mo .N.m .4 Ho “N.m 4 Ho ,N.m =Jp M I S e
0911 =4 6L8Y = 0L =d $86°0 =41 8Yb'9 = L68°0=2d
0000 =d ‘S0E=4P ‘TOTEST = A D®00°0F00°0 VOqEL'6FSELL  DBIGEFRE'E DT’ IFC6'0  €BECOIFEE'8T  OBCO'0FIO0  IySy yseld [v|ie
0000=d ‘SYT=4P “18TL =4 ger0'0F£0°0 VAB6S'8TTOE'SS  HPI9'6TTITY  EELY0F09'0  EAPLYOIFSLST  EPEOOFIO0  wSHAMuM HH 0
0000 =d ‘S‘0€=4P 009°611 = DB10°0FE00°0 VOa61'6¥86'LL  OEBTO0TF9¥'8  DBYTTFEL'T  €@BEV'6FLLIT  DBZO'0FI00 S uoad Gk  Ogy
0000 =d ‘SYT=4P ‘1¥9' 11 = ge19'1FI8°0 Vep8TCF6S Iy depl'6789°S  dRIOIFL80  VOUb6'LTFR6'0S  €EII'OFLO0  1Sionig HCH
0000 =d ‘S‘0E=/P ‘84001 = RIS 0FIT0 V210'6F48'S8 OBYITFES'0  DBIEIF86'0  €BO8'9FSOCI  ODBZO0FIO0  1ySi MO[[oX (3
0000 =d ‘SHT=4P ‘LTI0E =A gele 0810 VOq0€'STFIS'8L  HBITEIFEE'S  HB6LTFEST  €BHOOIFS8TI  €B00'0F00'0 1431 Py JI7
0000 =d ‘S0E=4P ‘L00°0S = A D®T0'0F20°0 Ve9S'EIFLOTCS  OBECOFEV'E  OBISTFCCT €IS 'EIFHITY  DBED'OFED 0 Meq B
LELO=d 800°0=d 6LE0=d 66v'0=d 901°0=d 869°0=d VAONV
Mc .N.m =/ ”e .N.mu\w H@ ,N.m% .d am.mu\m Ho AN.mu\w ”c AN.mu.\m QT L S e
6850 =4 L09 €=A 801 1=4 T16°0=A4 T€6'1=A 6€9°0=A4
0000 =d ‘SYT=4P ‘SL8'6E =A D®00°0F00°0 V98S'8IF00°0L  OBPESTFS8'E  OepI'IF9S0  €BLS'PIF8S'ST  OBEO'OFIO0  1ySy yseld [v|ie
0000 =d ‘S‘0E=/P ‘909°L61 = A DBLS 1F69°0 VOST 6FIL 6L JBSSYFITE  DBEEOFF6'0  HBIFSFLEST  O®S0°0FY0'0 S ayym JCH S
1000 =d ‘S0 =P Y01'9 = D®00'0F00°0 AVeEETEFS'EC  DEPSETIFET'S  DBSTLFBI'Y  VELEOVFIS'ES  DBEP'0FOT0 1B uodID Jk; Sy
0000 =d ‘S0E=/p TBELE = OBEL'OFEY'0 VO960°LIFCET9  ODBOSHFIOT  OBITIFYL'0  €ECO8IFISHE  DBOI'0FS0'0  ySyonig JCIF
0000 =d ‘SYT=JP ‘Sh9 ¥l =4 DBIE 1F29°0 Vo6 LFIL YL QBZEOFYI'0  OBOU'EFSI'T  €@BLLOIFLETT  OBIOOFIO0  1YSI MO[[PA 2L
0000 =d ‘S‘0€ =/P ‘8S¥'LT =A O®'pY"0F8T 0 VoqI6vTFIIT9  DBYSOFESy  OB6STFSIT  EBpL'STFLYTE  DBLY'OFCTO w31 Py J17
0000 =d ‘SYT=4P ‘0CL'8 = DBSEOFLI0 Vqe08'9ZFE0 Iy  €B68°91F6CTI  DBITIF88'0  VERITETFSS'SY  D®80°0F80°0 SR Hi
Surpeaids Suip Sunsoy Surpaag Surues[) Sunyrem Suik[yg uonIpuod WYy pely
VAONY R IR Hw R Y e e a 0y WEHH 5T

S)YSI] (UA'T JUSIAFIP Ul J[NPE D.10]0D1S424 DI2POISD]J UL IOTABYI( JO el 393pnq dwL], 7 dqEL

oW £ (B o G L) el -H [ df oL B9 36 (2l ok

¥



-991 -

:LED

9IE0=d ‘S00'T =X
000 T=d ‘0000 =X
91€'0=d ‘S00'T =X
91€0=d ‘S00'T =&
000" T=d ‘0000 =X
000 T1=d ‘0000 =X

OLY'0=d ‘1TS0 =%
9IE0=d ‘S00'T =X
1€8°0=d ‘9¥0°0 =,
1000 =d ‘97§01 =X
v61'0=d ‘¥89'1 =X

79T0=d ‘8STT =X

00L'0=d ‘8Y1'0 =,

0000=d ‘SYTHI =X 1000=d ‘IL6'T] =X

0000 =d ‘98T°6€ =X
L000=d ‘LTTL =,
6¥0°0 =d ¥S8°€ =X
8000 =d ‘8v6'9 =X
680°0=d ‘068°C =,
0950 =d ‘0vE'0 =,
YLEO=d ‘T6L'0 =X
$59°0=d ‘661°0=4
LITO=d YTST =X
VPT0=d 8SET =X
v20'0=d ‘8TI'S =X

000 T=d ‘0000 =X
90€0=d ‘Lv0'T =X
910 =d ‘S00'T =X
96L°0=d ‘960°0 =X
910°0 =d ‘8EV'S =X
20T0=d ‘TLT0 =X
LST0=d ‘000°T =%
LY1'0=d ‘860°C =,
6LS0=d ‘LOE0 =X
180°0=d ‘OV0°€ =X
L60°0=d ‘6vLT=X

000 I=d 0000 =X
000 T=d ‘0000 =X
LOV'0O=d ‘L89°0 =X
000'T=d ‘0000 =X
1950 =d ‘8EE'0 =,%
TIE0=d 0°0'T =X
000 T=d ‘0000 =X
000" T=d ‘0000 =X
8I1'0=d ‘OvT=%
000 I=d 0000 =X
9IS 0=d ‘TTH0=,%
6080 =d ‘850°0 =X
SLT0=d ‘6€8'T =X

TL10=d ‘S98'1 =&
VSO0 =d TIL'E =X
0000 =d ‘168'6€ =X
T°00=d ‘TCTS =X
0900 =d ‘PrS'€ =X
1000 =d ‘ISE0T =X
6990 =d T8I0 =%
899°0=d ‘V81°0 =,
961°0=d ‘899'T =X
0LE0=d ‘T08°0 =%
VLL'O=d ‘€80°0 = X
SLLO=d ‘T80°0 =X
000 T=d ‘00070 =X

000 1=d ‘0000 =X
000 T=d ‘0000 =X
000 T=d ‘0000 =X
000" I=d ‘00070 =X
000 T=d 0000 =X
000" T=d ‘0000 =X
000 I=d ‘0000 =X
L100=d ‘PL9S =X
1950 =d ‘8€€°0 =,
6V1°0=d ‘€80T =,
Y61'0=d V89T =X
TIE0=d ‘TOTT =X
0000 =d ‘VO6'ET =X

WS yserd [vie
W3 agm FE
Y31 wdRID ks
WS ong PN
1431 MO[[OX (2
WS pod W TF
Jjreq u_w.m%n
W31 yserd [y
W3 agm FE
1y31] uLRID ple'>
WS enig YCHN
31 MO[[OX P BL
WS ped. W TF

ojer
108pnq
suIy,

P[]

Kouonbaiy
IotAeyog

EER4

TULO=d‘LTT0=X 0b0'0=d 8ETY =X €TE0=d ‘LL60O=,X TSE0=d 998°0=,% 6610=d ‘8v9 1=, LST'0=d ‘000CT=,% Sred i
Surpeaids Suip Sunsoy Suipeag Surues[D Sunrem Sk uonIpuod I
2541 Y B it &t Ll oA LIRS

D.40]0215124 DIIPOISV]J JO J[EUW PUL I[LUWIIJ UIIMII(Q el }98pnq dwir) pue Loudanbaiy Jo1aeyaq jo aaenbs-1q) ¢ dqelL

(I=/p) WELAWME B Mok FE KLV E W BRI b HE € 2%



-992 -

Chinese Journal of Applied Entomology 52

SEHk (References)

Cheng WIJ, Zheng XL, Wang P, Lei CL, Wang XP, 2011. Sexual
difference of insect phototactic behavior and related affecting
factors. Chinese Journal of Applied Ecology, 22(12): 3351-3357.
[ s s , s , 2011.

,22(12): 3351-3357.]

Dou LP, 2011. Discussion on LED lighting application in China.
China Illuminating Engineering Journal, 22(6): 51-58. [ s
2011. LED , 22(6):
51-58.]

Hao WG, 2008. Preliminary observation of Plagiodera versicolora.
Anhui Agricultural Science Bulletin, 14(7): 188, 190. [ ,
2008. . , 14(7): 188, 190.]

Imafuku M, Shimizu I, Imai H, Shichida Y, 2007. Sexual difference
in color sense in a lycaenid butterfly, Narathura japonica.
Zoolog Science, 24(6): 611-613.

Pittendrigh CS, 1993. Temporal organization: reflection of
Darwinian clock-watcher. Annual Review of Physiology, 55: 17 —
54.

Saunders DS, 2002. Insect Clocks. Amsterdam: Elsevier Science. 6 —
100.

Shang YC, 2006. Behavior thythm in animal. Bulletin of Biology,
41(10): 8-10. [ , 2006. . s

41(10): 8-10.]

Takahishi JS, 1995. Molecular neurobiology and genetics of
circadian rhythm in mammals. Annual Review of Neuroscience,
18: 3531 —3553.

Tu XY, Chen YS, Chen J, Hu ZL, Jin YQ, Xu F, 2012. Effects of
different light wave band LED illuminants on the behavior of
Brithys crini (Lepidoptera: Noctuidae). Acta Entomologica
Sinica, 55(10): 1185-1192. [ , , , ,

s ,2012. LED
,55(10): 1185-1192.]

Wu SH, Xiang Q, Xue FS, 2006. Circadian behavioral rhythms in

insects. Jiangxi Plant Protection, 29(4): 147-157. [ s
, , 2006. , 29(4): 147-
157.]

Yang SY, Cao ZY, Huang DZ, Wu H, 2008. Effects of different host
plants on growth and development of Plagiodera versicolora.
Journal of Agricultural University of Hebei, 31(4): 91-94. [

, ) , , 2008.
,31(4):91-94]

Yang ZD, Zhu L, Zhao BG, Fang J, 2005. Bionomics of Plagiodera
versicolora in the laboratory. Chinese Bulletin of Entomology,

42(6): 647-650. [ , , , , 2008.
, 42(6): 647-650.]



