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Effectiveness of different light wave-lengthsfor trapping Tuta absoluta
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Abstract [Aim] To identify the best light wave-lengths for trapping the tomato leaf miner Tuta absoluta. [Methods]
Wave-lengths that attracted the tomato leaf miner were identified using an insect phototaxis measurement device. The
effectiveness of different wave-length and light intensity combinations were then compared using a specially developed LED
light trap. [Results] The light wave-lengths tested could be ranked in order of attractiveness as follows: 380-385 nm >
410-420 nm > 390-395 nm > 430-435 nm > 420-425 nm > 365-370 nm. The more attractive wave-lengths were concentrated in
the purple region of the spectrum. The most attractive wave-length to female moths was by 410-420 nm, followed by 380-385
nm. Male moths were most attracted by 380-385 nm, followed by 420-425 nm. Female moths had a stronger phototactic
response than male moths to the same light wave-length. After external light interference was excluded, phototaxis first
increased, then decreased, with increasing light intensity. Different intensities (12, 16, and 20 W) of 385 nm LED light traps
were found to be the best for trapping tomato leaf miner moths in a greenhouse. [Conclusion]  Adult tomato leaf miner moths,
and especially adult females, are strongly attracted to 380-385 nm purple light. Phototaxis of the tomato leaf miner first

increases, then decreases, with increasing light intensity. The use of purple LED light traps can effectively reduce the
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population of tomato leaf miner moths in greenhouses.

Key words Tuta absoluta; light wave wavelength; phototaxis rate; LED light trap; trapping effect
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Fig. 1 Insect phototaxis behavior measurement device

1.1.3 KTRiFHSE ADOGEMaS0E 2, HiLAR
g AO BHE A R FI MBI HIE o %A a0 4E
LED 4T (K 8 cm), BiZk® ( A% 20 cm),
B LIS T A4 HbR( 3 F, 5 24 cm, % 8 cm)
g K% ( 4% 20em, I8 4cm, BE3EE 0.2%
VR R HRIK ).

B2 ATtiFEHHes
Fig.2 Lighttrap

12 REFH*E

121 EFnEMEAR RETANE KR
AR A8 A B B A P P 5 F 55 JIr 1 B A 7 oy
S HEA T, IR B SE I = A ANEG
3 H AT v I i s R R AT R I 2 1Y)
B HCUROA $TIFGUR, SR (] % 60 min,
SRIGIC SR GISCHE 2 N A e At vk Ik 5 49l
DT MM RS (MfER < MEdch 12 1), o
O HRCRI A A HROREAS [ S R B S Ab PR ER
5, BIREL R 50 ki,
122 EWNATHFHIAFHER  BIEFMN
T g R O AT R i O R B S 1
(385, 420 1 435 nm) 3 FGE, HIfETLLE 3
PG LED AT, ARG 3 FiTi% (12, 16
120 W), HT 3FTIFE20 LED KTX &g
e B HUBOEAT R R 25 SN R, BT DL BEAILBE
£ 20 W 1401 LED AT R XF iR, 4t 10 4 4b 3,
FE R AT I2E S =, KOG A8 R B T



- 752 - o B 3244 Chinese Journal of Applied Entomology 61 %

FEHL AT 1 m PO, BT i e IR R B AL HE
G, [RIFEZY 50 em. B2 kv ik g A B
T rRla], FSFT IR, SRR [E] 24 60 min,
B J T SRS AR e 0 7 v R L R
Jilt 100 Sk T it v I gl o ol ﬂfﬁf’m@ (M -
HEHCH1:1), BE 3K,

1.2.3 BERMPITHRFHBAOBFTHEIRE K
B AE AR ARML Bl 27 B B2 1 56 56 1 1 25 H
JEIRENIAT, 10 Frifdlide ([F 1.2.2797) $iehl
NS Y@= S e cebl - he e el ST VA R i 1o e 2
BRI 2 1 m, SR 15 m. A kT
M HSTFR, R FA 18:00 JFAT, W HR I
8:00 AT, f KL R AT JF e S5 2 1 & v
SRR, HELEMIEE 6d.

1.3 HiESH

7 i1 VR I e SRR O [ I R A T
Sk RNE B AN TR) 0 175 il 4 110 155 il 35 SR 5 4 R
Excel 2021 #174t31534T, FIH SPSS 21.0 i1 7HR
KR 7 22 W RTFISUR R 255007, AN[RIRb B R R
FH LSD ik gnab R 22 5 &1 (P<0.05) .

2 GR59H
2.1 EMBFBHEE R AR R ENRI&E
TARRM

Z AV e L XS 16 R OGBS i A A

N
[

— N
(V)] S

LRI (%)
=

Phototactic response rate (%)

W

(=]

| 1

TER B35 2% 5 (F = 31.656, P < 0.001)( & 3),
Horr, Xif 380-385 nm i K ka3 d5 i (18.80%:
1.20% ), HKJ& 410-420 nm ( 14.40%+1.16% )

1 390-395 nm ( 8.80%+1.50% ); %I 365-370.

420-425 F1 430-435 nm i K A HOEF A N
7.60%. 7.60%F/1 8.00%, —# Z[f] 22 A %
(P>0.05); X HAbP A kR HRAL.

2.2 ZEFhE gk i o A i e X R B R K Sk TR B
BENATAH R R
800 T e O LR P X AN ] O R Y
AT NN 255 B3 (F=13.364, P< 0.001)
(3R 2), FAhve i g s 410-420 nm Y&
i (20.80%+1.36% ), vk & 380-385.
420-425. 430-435 Fil 365-370 nm () 1.40, 3.06.
4.00 F1 4.72 1% ; M XF 380-385 nm AR
# (P < 0.05) &7T 365-370, 420-425 Fil 430-
435 nm, Tfif 365-370. 420-425 Al 430-435 nm 2.
[ TC I E 225 (P> 0.05), 7k igk
T X 380-385 nm [ #4E % (14.40%:+1.20% )
e, J& 420-425 nm a6 R 3 4%, ) 365-370
Fl 430-435 nm 1Y 4 %, A5 410-420 nm
(13.20%+1.31% ) WHEILR TR EER (P >
0.05),
A0 T g O TR PP AT A BN
FREM2ER (F=83.941, P<0.001) ( %% 1 >o
PR T, MEd R 3w TR 76

ef
Fas

5 o P o &1' »’5’ » @6 S “" ‘;—S\* 5P @6 @3’ & ‘;\D‘Q
LYY FI TS s
JeP kK (nm) Light wave wavelength (nm)
B3 ZHEEBHHEA BT 16 FiE < S FR BT H R
Fig. 3 Phototaxis behavior response of Tuta absoluta adultsto 16 different wavelength light traps
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Histograms with different letters indicate significant difference (P < 0.05, one-way ANOVA test).



43 A1 ERAE VAT AR AT ) RO i e A I TRDF AR - 753 -

R 1 AREBAKSEX A B A RERITH
REHBEZRTESHT

Tablel Two factor analysisof variance on the
phototaxis behavior response of Tuta absoluta adults at
different wavelengths

[NZ& Factor F P
5] Gender 83.941 <0.001
K Wavelength 13.364 < 0.001

PeIxiE K Gender x wavelength  2.859  0.001
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25015 (£ 2),
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FETHAMD K Hp, 16 W 385 nm AU Y
PR R (29.33%+1.22% ), 20 W 385 nm Fil
12 W 385 nm #5518 14.67%:+1.20%F
11.00%:z+3.21%, Pi# 1A i & P2 5( P> 0.05 );
ANFPPRT 435 nm, S AR A I 2%
 (P<0.05) (A& 4),
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HBENES: 6 d BRI ER, KiF/HaN
R Hig> (B 5). ARRKTEIHER#RI
FRIHAH AR A E R EEEF(F=6174,P<
0.001), 7EAHFPIRT, B 385 nm AT G5
PRI Mk B T 420 A1 435 nm, X 20 W

R 2 HinErTiAE RN AR 16 FRRER LR BRI RE TN K M
Table2 Phototaxis behaviorsresponse of male and female Tuta absoluta to 16 different wavelength light traps

R (%)  Phototaxis (%)

%5 No. JEIEE K (nm) Wavelength (nm)

i L Female Mt Male
1 365-370 4.40+1.60 cde A 3.60+1.17 def A
2 380-385 14.80+1.10b A 14.40+2.12b A
3 390-395 0.00£0.00g A 0.00+£0.00g A
4 400-405 0.00£0.00g A 0.00+0.00g A
5 410-420 20.80+1.36 aB 13.20£1.62b A
6 420-425 6.80+0.80 cA 4.80+0.80 cde A
7 430-435 5.20+0.49cd A 3.60+0.98 def A
8 460-465 2.00+£0.89 efg A 0.80+0.80fg A
9 475-480 0.00+0.00 gB 0.40+0.40g A
10 500-505 2.00+0.89 efg A 0.40+0.40g A
11 515-520 2.40+1.17 defg A 0.40+0.40g A
12 590-595 0.00+£0.00g B 0.80+0.49fg A
13 600-605 0.00£0.00g A 0.00+0.00g A
14 620-625 0.40+0.40g A 0.00+£0.00g B
15 660 0.40+040gA 0.00+£0.00g B
16 735-740 0.00£0.0 0g A 0.00+£0.00g A

PRSP IR R, R — SRR R AR AT AN )N 7 2 0 A [ 4 1) 2 0 S0 A ) S KOG IR #2647 O
225 R (P <0.05, FPRIT2ZH0T )5 [Al—47 B 5 bR A R S 7 BE 7R AN [ P01 26 it v o g e AR I e RO T Y

AT A O 25 W3 (P<0.05, BEE 2517 ).

The data in the table are mean+SE. Data followed by the different lowercase letters in the same column indicate significant
difference in the phototactic behavior of tomato |eaf moths of the same gender towards different wavelengths of light sources
(P < 0.05, one-way ANOVA test), while data followed by different capital letters in the same row indicate significant
difference in the phototactic behavior of tomato leaf moths of different genders towards the same wavelength light source

(P < 0.05, one-way ANOVA test).
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Table3 Two factor analysis of variance on the
trapping rate of Tuta absoluta using different power

light traps
HZ Factor F P
Ij% Power 12.85  <0.001
B Wavelength 51.07 <0.001
I #xE K Power x wavelength 8.94  <0.001
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0
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4 ENARRE R FRHEXT
B A R FE R
Fig. 4 Adult Tuta absoluta trapping rate of light traps
with different powers and wavelengthsindoors

e EARFIRS SRR [ — B KA R 2 SO0

AR E R B (P<0.05, HEEFZMT),

ANTF)INE FREA R A — D A Rl R EE KT AR 0 1k
MBI RER D E (P<0.05, HHEF 20 ).
The different uppercase letters on the column represent

significant difference in the trapping rate of adult insects
using purple light traps of the same wavelength but
different powers ( P < 0.05, one-way ANOVA test ) , while
the different lowercase | etters represent significant
difference in the trapping rate of adult insects using purple
light traps of the same power but different wavelengths
(P < 0.05, one-way ANOVA test).

EZS—A A -~ 385 nm gzs-B ——iggnm 240_(3 d,_iggnm
—~ = a —~ - nm ~ - nm
A g 207 Tisem  AE] AP 435mm Kyl 4, < 435mm
@ g 15| \b uﬂTﬂ 85 A0 uﬂ;H g T = %3 All optical
'H{ g Ab B bo “E{ g A Bbc .B.’{ 320‘ 7
®e E 10+ A% w®e E 10 Ac Ac Bbe we S Ab Bb
AN b N p— B be AR L
T8 st m‘h{“ 2950 e B[~ g
E}— 8 Be H‘ S H’ 8 Bd Bd
220 ' ] 220 ' . ' 220 < 24
e 2 4 6 s 2 4 6 °& 2 4 6
© iffE] (d) Time (d) © ifiE] (d) Time (d) © il (d) Time (d)

B5 BERI12W (A) 16W (B) F120W ( C) AEEK LT BHBZMIFHEE
Fig.5 Thenumber of mothsattracted by 12 W (A), 16 W (B), and 20 W (C) purplelight trapswith
different wavelengthsin the greenhouse
AN RS - BEAR R[] — I R R 26 3t v o 6 4 D'
FAE P<0.05 K257 0E (BRRRTT 200 ); ARV/NG FRACERAFDEHE AT
FATE IR IR P<0.05 K FEFBE (BREEFEM ).
Different capital letters represent significant difference in phototaxis of tomato leaf miner under the same light wavelength

stimulation at the P < 0.05 level (one-way ANOVA test); Different lowercase | etters represent significant differencein
phototaxis of tomato leaf miner under different light wavelengths stimuli at the P < 0.05 level (one-way ANOVA test).
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