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Abstract; Effects of LED (light emitting diode) illuminations of three wavelengths (i.e. 505 nm, 540 nm and 590 nm)
on light adaptation and mating of the cotton bollworm Helicoverpa armigera were investigated under laboratory conditions (at
(26 £1)°C,70% —75% RH and a photoperiod of L12:D12). Both continuous and intermittent illumination of all three
wavelengths could keep the status of light adaptation of Helicoverpa armigera during night and the rate of light adaptation was
from 75% to 100% . LED illumination of 590 nm decreased the mating rate from 89.15% in the control to 52.5% in the
treatment, and the number of copulations. LED illuminations of 505 nm and 590 nm changed the oviposition dynamic of
H. armigera, prolonged the average oviposition duration about 2 days, and decreased the egg hatching rate significantly,

but not affected fecundity.
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KRB 58 (500 ~700nm) , AT RES R 4E H B K AK ZED . FIL, &6 4% (light emitting diode,
LED) /5 g —Fp i B % 0 608 , AU 28 F B A B B 0 THAER, Rl Bt mT DLE X HEY = AR B %
M, 3 JLAF SR BB BN B A M IS R R =z —

4% 3L (Helicoverpa armigera)) f&— itk Fik el F oo, 27 FHEY) 235 30 /P 200 /0, X AR A6 JHE
BEEYEAEEREE . BT REA SR 0EME B, P25k P8, B4k B A
PEET G, B, A THAEMR REENH T EMHEARRAEEER L, ASCGHET B R T55]
Jiti i 505 .540nm 1 590nm 3 i K # LED G R, 7E = N &M FHFE T R R LED SR X4 44 e i R B &
NEARZS R FIAE R THAE R, I FF R AT B 3 3 B B IR AR LA
1 R E
1.1 BEARE B R R SR ik

HEh 2007 4ER HIREA# 2 B, A TRBHEE SR 2 A, RESUR BL)E , BUA 40em x 40em x 60cm
SRR, B RERN TR 5% MIEEKHTHRET . BB (26 £1) CAHRE N 70% ~75%

1.2 808

LED S5 By XM BRA A R HIAE, Bt K B K 2 51 D 4% 6, (505nm + Snm) | 35 4% 5 (540nm + Snm ) FI# 4
(590nm +5nm) , FoHREER BE W], AT R BROE IR (IN6) A JR%E  JE RN 0.5 ~2. 58, A5+ B F IR
HIRRGREER 5 ~201x,

1.3 B Hk
1.3.1 LED St BN A48 B BHIE B PR35 2 B 52 il

B2 H S EARE B, B 30em x 30cm x 50em A HLBEEE SR R AP, FERE S T AR AT, 3
K452 505 ,540nm H1 590nm; 3% B 3h FrLot R Ek 3h (8] B R ; 8] 8RO BR A6/ )5 BsF 8] 4351 24 : 0. 55/
0.5s,1.5s/0.5s,2.5s/0. 5s,2. 5s/1. 5s Fl 2. 5s/2. 5s; LARIFALIAE X B, BALHESR 3 K, BIK 20 k%
W, ERREEHE , LR B AR T R g i 4% H s i B E MRS (R g e IR M MAE0) .

1.3.2 LED HEEX R4 B3 BRI THAEA

e RIP R AR AL B s (ERELL 1:1) A B I BB (42 15em, 7 30em) i 0 A HE O, 5
RERT BRI A I 5% KB KATHRES . GBI AX 12h #3558 ORGSR
BEA 1500 ~20001x, 7 [ 45T 12h [ 590nm LED ¥ p4e B8 5 5 X BEZH OB R 44 : B R 12h B93%58 H Ot
X1, JEHRER By 1500 ~20001x, %2 [H] 12h RGN0 FE 40 XA HUBSCR , 73 A 2 3 , B A 3
Wo FREMKAATMIRIOT:, &R IAMIRIET ¥4 T, LAV EH, 2 F LA E (B asch
BRECERED) , e MIRIEPLE 5 7 Redma, A5 HEaEHE.

1.3.3  LED ¥ B AR£8 H s ™= B 1 52

¥ WP A0 B A 44 e B R MERE RO R ), T B AR & ( B A2 10. Sem, 15 8. Sem) W AR & O, HEAK
H=EE, AFEA FRAT 12h 88 HOGRRST, SBRE R B 1500 ~ 20001x, 7% [8] 45F 12h [ 505nm 5§, 590nm
LED SEHRFZEE R XF BRA IO IR 25048 - LR 12h (93858 HOBAT , B BRER B 1500 ~20001x, 72 (8] 12h fRR R
BAKEEE 5 XA BUSR R 3 IR BRERE#R 5% HEE KA THRESR, FFIER=WER, EERHR

2HIET

B ZEF= BRI 3E 2 ~ 5 K, B RBEHLEIN (100 +5) ki, BE 3 K, & F HILIE N
1.4 RS

BARGE 7 LA SPSS 10. 0 #114:364T
2 GRS

2.1 LED YR8 X% O al s B IS B AR R 2R B
1 WEREY, S IRAEL,505 540 nm 590nm 3 4B ARSI IR AT DA 25O AR R AR 5% AR B
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BSE PR ZS , HEBASE PR R R ITE 90% LA Lo 18] 8RO BRI, St IR 5 FRBGK Ak [ 4 S 2 2o o A 48 HL A BH B IR 25
FEAERE, B 3 MK BRI i S AR . HIRESE(E] — 2 (0.5s) LIRS [E] oy 0. 5s 382 1. 5s B,
3 BRI LR A T AR % o BT O PR SR S S, 2 5 S 3 5 {H O RN IR ey 1. Ss 39N 2. 5s B, &4k
HARES A HLE DR REA TR . ZOLIRI A —XE (2. 55) , FRHE[E]FRA [E] B 0. 5s HNE] 1. 55 i, 590nm
1 505nm S AL B KA 44 H BFE R AR FF R EEA TR, $97E 75% LA L, T S40nm R AL 3 AOAR £8 L B 3 17 £
FrRUIR TR, 257 B3 R (] R 18] i 1. 5s 3 A% 2. S5s i, 4% 4b BHAR 4% i T3E R PR$5 2 1 1B 2 %
&, FENEESR .

F1 37 LED tiREARERRZM T3 B IRENRFRA N
Table 1 Effects of LED illuminations of three wavelengths on light adaptation of Helicoverpa armigera under different conditions

Skt FEE G T3 I A oo/ TR IR A B R R %

Light treatment Light adaptation under Light adaptation under intermittent illumination (light/darkness,s. ) (%)

(nm) continuous illumination(% )  0.5L/0.5D 1.5L/0.5D 2.51/0.5D 2.5L/1.5D 2.5L/2.5D
590 100.0 0.0 a 65.0+7. 1c 81.3 +6.3b 81.36.2b 80.0 5.8b 35.0 £6.7d
540 93.3£3.8 b 62.5 +6.8d 100.0 £4.3a 100.0 +0. 0a 80.0+4.4 ¢ 20.0 6.7
505 100.0 0.0 a 56.5 +7.0c 87.5 +5.5b 75.0 +5.9b 85.0+4.7b 50.0 +6.5c¢
SR Darkness 1.80 £0.5 ¢

* YGOSR AL Light intensity: 5 ~201x; 5l A VM + i ; FAT H ORI 78 2R 22 53 8.3 ( Duncan B AR E L AL, P <0.05) , A

FI6 Means( +SD) in the same row followed with different letters meant significant difference among treatments ( Duncan’s Multiple Range test, P <
0.05) ,the same below

H1 A_E B AT 45 2R AT A, A A [RIBR (500 ~600nm) LED S I #3742 fE Bl 8] 8RO R (R 55 i [E] AN i
0.5, JEIRIS[E R T 1. 5s) , 339 A] DA Bt PRAF AR S8 BB BIE ROIRES
2.2 LED JEHEXI e AR B TR

I3 2 ATA1,590nm LED St R GBS i A7 4% Hu ) 38 R85 ply X HR 4 #) 89. 1% T [ F 52. 5% , LR R Tk
40% LA Lo TR , A A% HL B S R U Bt i A B B AR AL, L SR A AR 48 SR R 2 WA BB o 70% DA L, T
£ 590nm LED Y¢85 , M SR B 2 A BB RA 25% 24 , AR RE R R 1 K& 75% P b gl
B1,590nm f LED Yt HE XA 4%t SR 922 B A LB A THUIE T, BERS A R AR AR 48 USRI B S2 B 3R, I 32
B, BEAE R Yabu'™! BFFT 45 RIEAR 3L

%2 590nm LED StRR¥$ 1544 AL B35 BRI R0

Table 2 Effects of LED illumination on mating of Helicoverpa armigera

Stab B RRH RRH AE R UEUH 432 Percent of mating times( % )
Light treatment(nm) Mating number Mating rate( % ) 0 1 2 3 4
590 20 +£0.4** 52.5+1.5** 47.5£1.4** 27.5 10 7.5 7.5
AR Darkness 33 +0.8 89.1+3.1 10.9 £2.8 15 50 15 9.1

* ok FNZEFBE (¢ M ,P<0.05) Double stars meant significant difference among treatments (¢ test, P <0.01)

2.3 LED JEREXIHRES HUSCH ™ BRI
2.3.1 LED SEIEXHARES B8 ™= IR E DL A9 i

1% 3 FIE 1 AT, A RIS B LED St xR 4% BUSC B 7= DR E 0 A B R R R o %ok HR ZE A 48 SR Y I
K= IHAN 6d, T 22 505nm F1 590nm #) LED JEHEG A B B 7™ B 70 HIAE K T 2d 1 5d, [RIFF-297
SREARIRER 2d 2 o ZEXTERZL A S90nm G IRAL B b, MR L BRI B IR 7R SR 3 R, 7 B R BLAR TR 2
~4 K ;T 505nm YEHE G , MRS B I I [E)B8¢ S 2B, 7 OB R ARTE 2 ~ 9d Z[H], ™ B0 g AN B R
[, 505nm BEAEFEARES B B ™ B B I 20% , BHESP- 327 B B34 i 80 RiZefr, SX AR &2
55 M £8 590nm SEIRALER G , AR 4% i BE ™ BB R H S K™ SR B3 53 IR B 25 5%, i AT 5B, 505nm
LED YEREXS AR % 5™ BF & A2 M/ KT 590nm LED SEff .
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F3 FFIEIK LED R84 R R = RER A% m
Table 3 Effects of LED illumination ( with a wavelength of 590nm and 505nm respectively) on the oviposition of Helicoverpa armigera

Sesb B BrEENE B 7 B S R Sl B
Light treatment( nm) Total eggs Eggs of per female Avg. oviposition period(d) Max. oviposition period (d)
590 1741 £86.07b 348.2 +£17.21b 6.38 £0.69a 11
505 2230 £92.12a 446.1 +18.42a 6.73 £0.41a 8
M Darkness 1837 £56.96b 367.4 £11.39b 4.57 £0.57b 6
Dh b 94 HT 45 B B, B2 A1 45 F R Rl K ) LED o oo
SRR AR UL 07 SR BN A B B R IR, o “a— Sosmm
- g 200 - —A— ML
590nm LED YEHE X AR 48 B B P2 DR B W A B3, T 2 Darkness treatment
505nm LED SR s (07584 B2 . e
2.3.2 LED SIEXMRE s SHIE AL AR 250
i 4 25 ST, PR K i LED St A4 4 5
SIS RER W, RARA R ol AT L E>e
HREBLE 55% VA b, e = B AT 3k 90% DA L, SR i fb R 4% 7581 Oviposition time (d)
i 70% o, 22 505nm F1 590nm LED Y FEANEE T, A48 )
B SRIEAL B B T e, 5 B LA B4 3 T W T 45% 1 RFUERAA AL s

Fig.1 The oviposition dynamic of Helicoverpa armigera under different

M59% FFEEEZES. HILUH,5050m F1 590nm
LED ;B X A48 te DR (L R A B0,

F4 FHIRIC LED SHR¥I 140 0 P RL Ra9Rm
Table 4 Effects of LED illumination ( with a wavelength of 590nm and 505nm respectively) on the oviposition rate of Helicoverpa armigera

conditions

b J#4k 2R Oviposition rate( % ) TR
Light treatment( nm) 2R $3IRXR ¥4 R 5K Avg. oviposition
2nd day 3rd day 4th day 5th day rate(% )
590 13.97 £1.67¢ 67.01 £2.11b 30.00 +2.38¢ 7.29 £0.76¢ 29.57 £26.71b
505 32.74 £1.33b 50.93 +0.29¢ 35.58 +1.32b 32.99 £2.60b 38.06 +8.67b
% Darkness 63.54 £1.78a 91.00 +3.08a 56.00 +2.85a 67.74 £2.99a 69.57 £15.09a
3 g

T IBRVERAL AR TN B B B Z AR Z — , R UOA A BUAT 1 B A& B R 6 3R 35E
PENSTIXJG , g AR S RO RIS AE P RE S B e i 358, TR 2R =R AT W& 3 o AN
PG X — B B AR I ST T 3T/ NSRIR BUR A 2 (0 s B T BT IO R

Mg iR —FPE B AR TR T R B SR IRTE B OB IR W& B RS T ik, X AR A9 AR
BPR A FEIR” B BIR e A A BRSO B A, SR AR IRt R A “ BREBR ™ B IR ™ Y . AR 4R B B
AR B B, SRR A o ASSCHESE T A RIS ) LED SR AR 4% s B 9520 , % 8L 505nm , 540nm
1590nm 3 Fh K K LED YRR A MOBARFIAR £ HUS R A TS DR o T3 BHE BEIR 25 A PR FF X AR 48 1
B SZ R 7 IR A B3 B, Horp 590nm () LED St IR B8 5 i AR 4% HUSUR RS2 B AR i 89. 1% FER 2
52.5% WD HAZRUEL;505nm Hl S90nmLED St i 37 RE A GE 1 AR 4% HL A 7™ B9 7 1, R R AR 48 HL B9 B B
R WAL, & H ) LED YEREAEASE S TH0 R BT o 977 X2 & %R

LED JE¥REA 1788 IR (i F A2 S i, B0 o 48 A AR IR, A A LA R B AP ST Y
o ASCHIBTFE S R BE— 3R, LED JEIRAE B e 5% I SF AT TR RIS E 257 T RA R KR 1 .
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