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Effectiveness of blue light as a method of protecting greenhouse
vegetables from damage by Bemisia tabaci (Gennadius)
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Abstract [Objectives] To determine the relative effectiveness of different blue light intensities and exposure periods for
protecting peppers and cucumbers from damage by Bemisia tabaci, and thereby provide a scientific basis for the development
of insect repellent lamps. [Methods] The effects of different intensities (1, 2, 6, 8, 10, 20, 30, 70 and 150 Ix) of blue light
(470 nm) on a B. tabaci population were investigated at different times of day (17:00-18:00, 18:00-19:00, 19:00-20:00,
20:00-21:00 and 21:00-22:00). The number of B. tabaci on cucumber and pepper plants were measured once every 3 days
with blue lights turned on from 18:00 to 20:00 every day. [Results] Exposure to blue light between 17:00 and 22:00 had a
significant effect on B. tabaci numbers. The strongest repellent effect (a 50.94% reduction) occurred during the time window
from 18:00 to 19:00, followed by the time window from 17:00-18:00 (22.29% reduction). Linear regression indicated a
positive relationship between the rate of decline in the B. tabaci population and light intensity (P<0.05), which approximated
the fomula: y = 3.029 7x + 12.508 (R2 = 0.981). The rate of decline of B. tabaci on peppers reached 85.73% after 10 days of

exposure to blue light with no significant difference between the upper and middle leaves (P>0.05). Twelve days exposure of
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cucumber plants to blue light resulted in a 90.33% decline in B. tabaci numbers. There was a greater decline in B. tabaci

numbers on upper than on middle leaves during the early stage of light treatment, but no significant difference after 9 days

(P>0.05). [Conclusion] Blue light is strongly repellent to B. tabaci and can be used to reduce the abundance of this pest on

vegetable crops.

Key words greenhouse vegetables; blue light; Bemisia tabaci; control effect
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i DX PR g SR A EEE AL (SRR AT, 2017 ),
A BT B AR AE 3 T AR ), i B
Ffileg, B, EFE; pWRERIS KRN,
TGS RN BT L 1T R o KA LAY H RS
Z R RV RS, 1 BRI Y BT, U
MRS AR AR, SR EHR (XA,
2010 ), fEHEMIAF BT iR T EAMIE YR8, i
HR 3 g S 7 i AR 24558 B AR g U ( 5T
ESE, 2020), ZAER, MRS L S8 Ui
HELEYGESRHIESRE B, HRE
REMGAPERA (HES%, 2020), HAi,
B . RSt . B HRAT . REAEYEY
FHLJ7 45 0 AR W) B 4 B R TR i 2R 3 U 45 T A
B TR, BT R RBOR (XA,
2011 ),

B HOREAS [T S g i AN [] AN [l B RO
[ — e KOG Ry e A A AE 25 5 (KL, 2018 ),
MR, ForE R AOLHURIX Z £ TE
UV, BEMEZEXEL, e 80 H Propylaea
japonica (BREES, 2009) | W HLUE Loxostege
sticticalis (VL3475 , 2010), Lk H ¥ Apolygus
lucorum (FEMNGE, 2017) %4, (HBAWERE RE
AR, ANAR4L B Helicoverpa armigera( Hibner )
XTHEOCKT R 7 EPE (SRHRZIAE, 2009 ).
AN TR B8 R D 0T B U AR K R B RN s ™
BRI (R, 2018), TESGHIEDE
WEET, /NRMK Plutella xylostella ( Linnaeus)
Ak A2 W E AL ( £, 2010); 7E#EGER
Birp, K RE Laodelphax striatellus Fallén, 1
2% BAEWK K Brithys crini Fabricius 55 B L) 2
FEE4Y TR (Bentley ef al., 2009; &/Nz=%,
2012; AR, 2014), WG —L0R RiEH
A BBEAEH, A K 440 nm 1 467 nm # 5 ExT

PG HWE Drosophila melanogaster %545 ¢ /5 B EL
FEPE; WA 466 nm Y X SR 4y R R B
FEAE K ( Shibuyaer al., 2018).,

Hi, AT B i G  F R 2R th AT
MIEEMEM I Gh&sE, 2012), BB BSR4k
B 12 BER B AN BTN, 5 BT B o -t e ™
o CikaEBE, 2019 ), M5 HUT N R EL R HUAY 1R
ARAFREAE WS R T TR 2 1) 56 3K
HOt—Fho B URA ot G, &Rl DI
REE 1 E P AR BRGREEH , R] A X R B A
SRR (&304, 2016 ), A SCR FHTH AR B
HA ot ot IR X ORI 1 g S Rk
EVFPRE PR AR, DA A 6 S K A LA % €5 B
PR T B

1 #MR5AHE

11 gkt

HECER S BOTCRIBRML, 20 A AL
35 5, WWRT, SUEEN, KM, B
AR IR 15 5, BT VIR R R E B
ST TRt o BRI He s A B, 18
i R FFAE 25 SR .

RIS T : BRI e M K= 2 S5
PRIz e gk i e AT 5 2SS e VLR M
T PGV A 25 Pel B 0 R = A T

HEHELT . LED #6Ta, Sk 470 nm,
JTHKBE 5m, &K 601 LED (TBk, My
55 W, wRHIRBHABRA w4 @8k, Wit
A RR A A7, G 470 nm, TEE 8 W
WOEHHT, AHl, ST 1 m K A4 e H
B, FESZAR A% 10 8W LED AT, AT HA
RtIRe

Bk A . A% 25 cmx20 cm, B dids



514 R 245 SRS PR3 i Sy m R sl 44 1

- 1161 -

A BRAF A
B =X M8 BF it . DT1332A, M ki h
LIHUADA , 1T I 4 H XA 8 T 2AT,

1.2 REFH*

1.2.1  BETR[E) BR ST B B X K 49 B\ o B ) B2 Ml
ISR R E ST, el R AT
KTl B A B BUARGE 2 0 B 17 10-15 em 4k,
FFAT s E] 5 17:00-18:00, 18:00-19:00., 19:00-
20:00. 20:00-21:00 #il 21:00-22:00 5 MAbFE, A
FHWECITVEXT HE o BECRI b B 2 8] FH 2A A B
BT IR XA W, JFATRESS AT 10 min 4
BRBRE ARy T g RS R, A ) g 2B B AL O
RS Bk, BRI A AT 45 35K K
KTHT 5 min P8 2 SR AR B R B0, 1
SRR B B PEGR R, ki A 5 d, ik
WEE 3.
122 EENARE) ¢ HR 3R B X KA 4 B Foh B O B2 i
ISR ORI MR BN B AT, Rl i
ST, ST ERETENZER 1 m &b, {5 K
30 m, Wi 2R )7 4 3 mAE —A/ X, Hik
94N /INIX, LABREAS/INX I 225 1] (1) Fp (] 45 5658
VERiZ/INX 058, 28002 45 /N X 5 A 21 i
Jrk 1, 2, 6, 8, 10, 20, 30, 70, 150Ix.
R 18:00-20:00 FFAT, ANHEEE AT, FFAT
HT 10 min 98204 /INKCRE A UG e i B, ¢
XTHT 10 min FRIEAE 25/ DX ARy mURSCHL A A
VEIAE 7k B /0N DX B v A R ) B 4% 3
PR, BERRECE . . TRERM A 1K, PR A
Ry R g . AL A 3d,
123 AT OR3P B B I AL # B
B E RSN X0 75 O 4P MR 3R
7o TEHMREHREZ T I 10-15 om Abjil & i
SekTHE, FER 18:00-20:00 JFT, AN FH G HE St
VR 3o IR 76 Ak 3 X TR X3 5] Bt AL 2B 43 3
WS MR, BERRS BIBCHER A A 45 3 5k,
PR 7 B R R B Ry mUR R A
B 3d A LR, ELPEA 5K, A HE R
IR

124  BES AR X 4R 3P 3t B IS [&) o 4 #53 &L
FERENRN X507 IR MR R T
17, JGIERECAT T, KT i 7 B T AR iy v
EB, BEESHh 1 m 4, 4AEK 18:00-20:00 FFAT,
VIR EECATVE X iR A 3d A 1 ks Rt
F R B R R R A A A BB ML
)N 10 Bk, BRSS9 HC LA R 4% 3 K,
PEAT I R 3B AR A M A LR R
A A TR R
1.2.5  EHRANEE S X 4R 37 bth B JIC AR 93 L o B A
=1 IRV o d R P e o N b R L a1 )
JICRFFACSE I, ST EH KT, STk |
LT RN ZE ], fGRE N AT 8RB 28,
JTAER TSR IR 25 1 m, 4 H 18:00-20:00 JT
KT, DA FHE S RS VE ) B[R] B 76 A 2 DX
X HRIX A 5 m B —ik Bk, #ARFEHLA 80 cm
Lty BRI B AR e A, R AR
FEBREYS , WS BEHLEECE R 3 4%, AR5
BB dr, MR A Lk, REREE R, A
A T T U R R . A 10d —IK,
HESEPEA 3 TE R ER R,
1.2.6 #iEAE  HdiRH] Excel . DPS5.0 4tit
AR EAT S AT Duncan's B A2 i 25 1k gk
T2 A, | R T R R E 5% 4 )5 7
AT ZHEH A,

HEEER A = (ARFRET AL - AP AR /
Ak 3T < 100%.

2 HREHH

21 HEEARRSREIHRREMEYERRMm

i G [ F ST e ) B RUAR A3 FL A B, T 0
BREF P E (P<0.05), Hrf 18:00-19:00 A a]
Bk U L CGR K, 3A %] 56.20%,
FEA I ] B A R R 38 50.94%, 1= T
LT e ) BBE 1% 3 5 17:00-18:00 Hsf i) B i b1 4
i E R H R R Rz, IAF] 22.29%, 17:00-
19:00 1y H F AR R R A JF AT b 2R A (]
() 73.23%, REHIE], 17:00-19:00 fY 56 IR G
XoF R A P SR SRR P AR X (&1 1),



R HEE 2R Chinese Journal of Applied Entomology 58 %

[EnY
=
) S

— RN W W R A
W O Lh © L O L
T T 1T T T 1
L ]
-
IS
[ ]

»=3.029 7x+12.508
R*=10.981

W OWERE (%)

Insect population reduction rate (%

—
[=J
T

(=)}
T

1 2 6 88 10 20 30 70 150
%% (Ix ) Blue light intensity (1x)

B 1 BEEEAE RS R ERAUE M R B OURIR X
Fig.1 Reduction rate of Bemisia tabaci
in pepper under bluelight

P b Bl g S bR LR, A EARA AN E FRER
/NZ: Duncan's iR 2L 25 WE (P<0.05),
Datain the figure are mean + SE, histograms with the

different lowercase letters indicate significant difference at
0.05 level by Duncan’s multiple range test.

22 EXRARAXRBEXEHEAMBHEEN
®

X B SRR L ) 3K R R S ROk
SEEEASE, [IH R y = 3.029 7x + 12.508
(R*=0.981) ([ 2), {EJEHESRE Ny 2-150 Ix
(i), B ' R iR 3 T 0 R 3 b AR sy L 1 9k
IR T, S5 150 Ix Ak B AR B 1 GR 245
M 8.6 1 2 Ix (5 17.01%.22.66%7F11 24.62%.

60,
9 a
ﬁgso_ o
- E
<8 a0f
#8
2 = 300
£E b
g{:; 200 g
[=9
2100 Z d cd
g 0 .
n 1 1 1
= \ Q \] Q
d - SRR 0°
N N o i 2
o S N & &
O N S G
N N N v "

FATHFE Y Light on time period

B2 EXAFBEESEHEROBRENXR
Fig. 2 Relationship between the intensity of blue light
and the depopulation rate of Bemisia tabaci

2.3 BESEAMEEXTERANAS B GLIE S R Fh B E
A 3% M

G BRSO A BT B A VR

I FLB 2 6 JRER B) A A, e PR 3R 2 S 1 in
(£ 1), BCIEE 2d )5, R E R bR

F A EGE %o 18.43%, WOGIEST 10 d 5
1 s0E RGE T3] 85.73%., Z5HREM, Wk
FE G o SRR A UL DRl L sl s A
A 1 IR TT DL B, ' IR ST X AL 3 s
M R 1 A FL A H T R R 2 ) 38 A A ) 22
5, BV — Ak B S () AS i) o AR Ry R o T

2.

®1 ERLEEHRBEHENFEHYE
Tablel Thenumber of Bemisiatabaci under blue light

AL TE] (d)

HIOWHE R (%) Infestation rate

Processing time (d) #pkit B Whole leaves

¥ A Upper leaves

rhrEgH B Middle leaves

2 18.43+0.74e
4 62.44+1.81d
6 72.53+0.73c
8 78.46+1.25b
10 85.73+0.98a

15.62+4.36d 21.40+4.29d
60.23+2.77c 64.87+3.96¢
73.54+0.56b 70.67+2.53bc
78.77+1.96ab 77.67+1.45ab
85.31+1.64a 86.07+1.02a

PR A EAER, [FSVEER AR A ARG TR R EE Duncan's BT R IEGITE 0.05 KV EFEBE. T

ESEI

Data are mean+SE, and followed by different lowercase letters in the same column indicate significant difference at 0.05

level by Duncan’s multiple range test. The same below.
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Table2 Thenumber of Bemisia tabaci under blue light on different leaf positions of cucumber

Ab ] (d)

HIAWIE%E (%) Infestation rate (%)

Processing time (d) ik B Whole leaves

#BMH F Upper leaves rhrEg B Middle leaves

3 57.42+1.26¢
6 72.26+4.68b
9 86.12+0.84a
12 90.33+0.75a

69.34+1.34c* 42.92+1.33c
88.43+0.85b* 77.94+0.85b
93.78+0.59a 93.78+0.59a
94.03+0.80a 94.03+0.80a

*FR TS 2R B (P<0.05),

* indicates significant difference between the value of upper and lower blades at 0.05 level by ¢-test.

*3 AELETERNMHAFFAER EDARANEE
Table3 Thenumber of Bemisia tabaci on cucumber leaves and yellow boards under different treatments

R A B R (k)

Number of Bemisia tabaci adults

AbPREFE] (d)

Processing time (d) on leave (ind./leaf)

OO AU R (3k/5 em?)
Number of Bemisia tabaci adults
on the yellow board( ind./5 cm?)

W55 Blue light

*f i& Contrast

% Bluelight X} H& Contrast

10 1.25+0.17a** 6.79+0.56a 17.38+1.14a** 3.71x0.44a
20 1.08+0.37a"* 3.79+1.03b 8.62+0.40b* * 4.65+0.38a
30 2.29+0.44a** 8.33£1.90a 6.34+0.63b * 5.32+0.45a

* BN W CAOGE IR P 2RI, FEAS A B0 E 0.05 /KF 225 A, R m WA RRZH 1L R 2R ST REAR £

IS TE 0.01 K22 i 3

* indicates significant difference at 0.05 level by s-test between the adult amount of blue light and the control, ** indicates
extremely significant difference at 0.01 level by #-test between the adult amount of blue light and the control.
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