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Effect of the number of light sources and fumigation on the
effectiveness of searchlight traps
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Abstract [Objectives] To improve the efficiency of searchlight trapping for migratory pests. [Methods] The number,
species and community structure of insects trapped using four kinds of searchlight were compared, and the effect of fumigation
on preventing the escape of trapped insects was determined. [Results] A total of 234 650 insects were trapped using the four
kinds of searchlight. The relationship between the number of insects trapped (Y) and the number of light sources (X)
conformed to the linear equation Y = 13 398.91 + 16 459.49 X. The number of insects trapped using al 5 light sources was
3.44 times that of a single light source. During the four peak trapping periods, the number of insects trapped also increased
with the number of light sources. 71 to 95 species of insect were trapped by the four kinds of searchlight. The Lepidoptera and
Noctuidae were the dominant taxa. The community similarity of the insects trapped by each of the four searchlights was
between medium dissimilarity and medium similarity. The community similarity of the insects trapped by each kind of
searchlight during the four peak periods was medium dissimilarity and extreme dissimilarity. The number of trapped insects

was 22.94% higher than the control, and increased by 89.17% during the peak period. [Conclusion] Increasing the number
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of light sources can both significantly increase the number of migratory pests trapped using searchlights and affect the

community structure of trapped insects. Adding fumigation to searchlight traps can effectively reduce the escape of trapped

insects.

Key words searchlight; migratory insects; number of light sources; fumigation; number of traps;, community similarrity
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MR AL 2], L1 5 L2, L3, L5 Hrh
SEARARML, L2 F0 L3, L5 AR &EAERL, L5 HIL3
FPEEARHRL (F2),

®2 AEATHREFERERBFNMEME
Table2 Similarity of insect community trapped by
different lamp types

ST Lamptype L1 L2 L3 L5
L1 1 04159 04046 03577
L2 1 05460 05155
L3 1 0.4250
L5 1

A Fpnas T A £ S 234 650 kR, Hirp
L1. L2, L3, L5545 28 182, 52 306,
57 148 #1197 014 =k, iFAEL R ME CIRA T
R (E 1), 5 =F ORISR
) 1.86. 2.03 Fl 3.44 f%, SGil%E X 51
Y AL Y=13 398.91+16 459.49X
( R?= 0.970, F=65.76, P=0.015).,

)

.8 11000 - #J{H Mean value
10 000} + FEHE (k) Insect trapping amount (ind.)
9000+
80001
7000+
6 000+
5000
4000+
3000¢
2000+
1000+
0 L

/s,

#HEHE (k) Insect trapping amount (ind

L1 12 L3 L5
Kb Treament
E1 ARSEMNEHHEREE
Fig.1 Comparison of insect numbers
under different lights

FEEAHIE 4 Fhmas kT R g 2
MR EhA, ¥ 4 DB AFER G, 555
w7HYAE . 7THIKE8 AW . 8 H LI 8 A
TR E) (B 2), &b, B8 R ey
PSR (£ 1), 655 LA mIE, 4 FpEasiT
05 R B BE VR A U R B A
0.2785-0.477 6 Z[H] (% 3), 5T ZEBIRH N

HAEAAERL, LS MR R E & T L1 A LS,
L5 fyifsHfieis L1 1Y 4.66 4%, L1, L2, L3 E¥
HREMES (P>005)(34); 75 240wk
W, 4R R A XTI G R R B BT AR UM R B
fifE 0.231 7-0.387 1 Z[i] (£ 3), L1 FIHAAT
Z AR IAASAEARL , HA b3 2 ] 5 9 R v 4
AL, LS iR R E ST LL, fiEtnE
fy 6.37 15, L1, L2, L3 %A BEMEELER (P
>0.05) (£ 4); 165 34 M, 4 FhEsseT
V5 AR Y B R B R A RUPE R A A AE 0.216
5-0.439 0 Ja] (£ 3), LLHI L2, L3 Z[aHA
FHRL, L2 Fi1 L5 Z a8 A A AL, HoAqvab
Z R IA AR, e 4 s 23 KT 5
HZEWA B ENEZES (P>0.05)(£4); £
4 A, A P A KT B U RIS AR AL
P R B AE 0.195 7-0.414 6 Z i) (%% 3), L1
L2, L3 Z [ RIAWAFHL, L3 F1 L5 Z[H]
R AWAHFRL, Hp A [ R 8 h h AR
AL, LS iSRS T L1, L2, L3, H
HBEMEER (P<0.05), F=#KADE
2R (P>0.05), L5 MiFfHEE L1 1Y 2.28
f (£ 4),

22 REGBRFLETEENNFENERRES
HEMRYE

L34 9 H 34 Bl 95 fiL i, WM EA 8
Bl 46 Fh, HYIFPEL 48.94%, AHXTFRESE N
54.05%, HPRIEEA 25 Fh, M FEERE N
50.59%, MLHERE (£ 5), HifEhE R,
REE A o6 B A 4E 6 H 10 8L 20 F, #Fh
b 21.05%, FEXTERE R 2.41%; L3D ILif
£ 8H27F 99 F, BEMHEA 9F 63 R H,
Hi P FPEL 65.63%, AHXTFEEE N 53.32%, Hi
IR 33 Ff, AHXTFBE Rl 47.83%, R Hh
BB (R 5), HivfemER | REEREAH &
BHiFEES H 6 R 117, gt 11.11%, 4
X RS EE R 0.63%, L3 1 L3D HyAHIM: 225N
0.6421 (% 6), W& ANTEMLL, L3F1L3D 4
HFEAE R L 57 148 3L M1 70 258 3k, 5 & HLETH
Z 7 2294%, HWEEF AR (1=0.834,
P=0.408) ( &l 3).
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<10 000 —L]l—=12—=+13-<L5
e
A 7000
~ 3 6000
o g 5000
=S 4000
7 1000
g1 008
A XD DDA AN DD OO DO DN DD XA
AN AV AN AP AT AT AV AP AP A D A (S B D P P D W W W P Y N M D
H#) ( A.H ) Date (month.day)
E2 4FE=ATOXAHERIFHE
Fig. 2 Number of insects caught by four kinds of searchlight
R3 HEANSERAREITEEFER R ENBEME
Table3 Similarity of insect community trapped by different lamp types at four peak periods
A Peak period §T2 Lamp type L1 L2 L3 L5
55 1 it L1 1 0.3919 0.2785 0.3250
The first peak period L2 1 0.297 3 0.346 7
L3 1 04776
L5 1
55 2 it L1 1 0.246 2 0.2317 0.246 9
The second pesk period L2 1 0.365 1 03871
L3 1 0.376 6
L5 1
55 3 i L1 1 0.216 5 0.2190 0.3176
The third peak period L2 1 0.439 0 0.2439
L3 1 02727
L5 1
55 4 it L1 1 02111 0.208 8 04146
The fourth peak period L2 1 0.3750 03797
L3 1 0.1957
L5 1

R4 EANBEHARASENEFENEREE
Table4 Insect abundancetrapped by different lamp types at four peak periods
H3EHiE R (Sk/H ) Average daily trapping amount (ind./d )
L1 L2 L3 L5

g Peak period

KA BT IR
1 '.Ejm*g'q . 1186.00+651.77 b 3091.25+2200.88ab  1232.00+514.58 b 5525.50+2 017.13 a
The first peak period

55 2 i)

The second peak period

55 3 el

The third peak period

55 4 i

The fourth peak period
FPEHE B EbRER , [RIFTEEE S A AR ING FREROR 1 P25 5 (P<0.05, One-way ANOVA, LSD K45 ).
T,
Data in the table are the mean + SE, and followed by the differences lowercase letters in the same line indicate significant
differences tested by one-way ANOVA (P<0.05, LSD test). The same for Fig. 7.

803.33+107.71b 2244.00£348.74 ab 3885.75x1 023.82ab 5119.50+1 674.67 a

3750.33+462.45a  3687.00+419.40 a 3890.75£428.69a  5306.25+1 438.98 a

1992.67+157.35b 1909.00+321.86 b 1992.50£594.33b  4550.50+998.18 a
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x5 RHVESFATHFERREEZYMEN
Table5 Species structure of insect community induced by searchlight under pesticide treatment

YR E (FEXT RS, %) Species number ( Relative abundance, %)
& A ] FHZG56 1l 2% 2 mlde ) 245 3 wnidi FIZ555 4 25 It

H . Thefirst peak The second peak Thethird peak

1., Thewhole trapping . ; . The fourth peak

Order  Family - period of period of period of . -
period medication medication medication period of medication
L3 L3D L3 L3D L3 L3D L3 L3D L3 L3D
3% H Lepidoptera
R} 25 33 9 22 20 21 15 20 14 14
Noctuidae (50.59) (47.83) (40.56) (33.06) (9.60) (3327) (10.37) (24.66) (22.28) (36.47)
U e T 6 14 1 5 2 9 3 9 0 5
Pyralidae (118) (254) (0.32) (189 (015 (215 (0.06) (L77) (0.00)  (0.44)
KR} 5 5 5 6 4 3 6 5 5 5
Sphingidae (1.37) (0.61) (053) (095 (0.15) (0.99) (0.60) (0.41) (0.33)  (0.30)
FRIg AR 2 4 1 2 2 3 1 4 2 4
Notodontidae (0.77) (1.77) (065 (2120 (012) (L07) (0.77) (0490 (0.30) (0.50)
ST AL 4 2 0 0 1 0 1 1 1 1
Arctiidae (0.05) (0.13) (0.00) (0.00) (0.01) (0.00) (0.01) (0.06) (0.01) (0.01)
L7 1 1 0 0 1 2 2 1 1 1
Geometridae (0.01) (0.26) (0.00) (0.00) (0.04) (0.18) (0.03) (0.05) (0.05)  (0.07)
L 0 2 0 0 0 2 0 1 0 2
Limacodidae (0.00) (0.07) (0.00) (0.00) (0.00) (0.11) (0.00) (0.12) (0.00) (0.03)
Bl 2 0 0 0 0 0 2 0 0 0
Tortricidae (0.04) (0.00) (0.00) (0.00) (0.00) (0.00) (0.03) (0.00) (0.00) (0.00)
Ak ARk 0 1 0 0 0 0 0 1 0 1
Lasiocampidae (0.00) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) (0.08)  (0.00) (0.02
pALLyEs 1 1 1 1 0 0 0 1 1 1
Pierida (0.04) (0090 (0.08) (0.14) (0.00) (0.00) (0.04) (0.00) (0.05  (0.03)
## H Coleoptera

4 fa i AR 6 3 6 3 3 3 5 2 7 6
Scarabaeoidea (7.22)  (417) (7.30) (385 (212) (198) (166) (0.74) (498  (4.09)
HHE 8 6 5 3 3 4 5 4 3 5
Carabidae (151) (045) (195 (0.36) (0.05) (0.15) (057) (0.13) (0.26)  (0.38)
REF 2 3 0 3 1 0 1 2 0 0
Cerambycidae (0.03) (0.04) (0.00) (0.04) (0.01) (0.00) (0.01) (0.01) (0.00) (0.00)
B AL 2 0 0 0 0 0 1 0 1 0
Cicinddidae (0.05) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.00) (0.01) (0.00)
JemlF 2 2 2 1 0 2 1 1 0 1
Dytiscidae (0.23) (0.14) (049 (0.09) (0.00) (0.06) (0.05) (0.03) (0.00) (0.05)
FHE 1 1 1 1 1 1 1 1 1 1
Hydrophilidae (0.71)  (0.77)  (1.06) (0799 (0.06) (0.02) (0.31) (022) (015  (0.37)
IR 2 1 1 0 1 1 1 1 2 2
Coccinellidae (0.20) (0.06) (0.16) (0.00) (0.02) (025 (0.15 (0.01) (0.14) (0.12)
SHE 2 2 1 1 1 1 2 1 1 1
Curculionidae (0.32) (0.07) (004 (0090 (0.04 (0.02) (0.08) (0.01) (0.08)  (0.05)
AR 1 0 1 0 0 0 0 0 1 1

Elateridae (0.08) (0.00) (16.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.10)  (0.06)
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43R 5 (Table 5 continued)
YR (FHXTFERSE, %) Species number ( Relative abundance, %)
41 N FHZG5E Lty FHZ9SE 2 Mgl FHZEE 3 Mg e

5 4 ]

H : The first peak Thesecond peak  Thethird peak
Order  Family The wholg tcriappl ng period of period of period of Thgfcf)urtgdps:tk
pero medication medication medication period or medication
L3 L3D L3 L3D L3 L3D L3 L3D L3 L3D
ZERRL 1 0 0 0 0 0 1 0 0 0
Silphidae (0.02) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.00) (0.00)  (0.00)
3 H Hemiptera
IRl 1 1 0 1 1 1 1 1 1 1
Pentatomidae (0.61) (0.14) (0.00) (0099 (0.05 (0.16) (0.26) (0.03)  (0.08)  (0.19)
AL 3 3 3 2 1 2 1 2 1 3
Cicadidae (0.85) (0.30) (1.70) (0.33) (0.01) (0.07) (0.36) (0.10) (0.05  (0.10)
TiEERE 1 0 0 0 1 0 0 0 1 1
Reduria (0.04) (0.00) (0.00) (0.00) (0.03) (0.00) (0.00) (0.00) (0.05  (0.03)
B R 1 0 1 0 0 0 1 0 0 0
Gerridae (0.10) (0.00) (0.16) (0.00) (0.00) (0.00) (0.05) (0.00) (0.00)  (0.00)
T 1EFR) 2 2 1 2 2 0 2 2 2 2
Cydnidae (320) (510) (2.84) (236) (040) (0.00) (0.84) (L14) (082 (282
i FiaR 1 1 1 1 0 1 1 1 0 1

Beosomatidee ~ (0.01)  (007)  (0.02) (0.02) (0.00) (005 (001) (0.01) (0.00)  (0.01)
H#H Orthoptera

LEER 2 0 0 0 2 0 0 0 2 2
Acrididae (0.16)  (0.00) (0.00) (0.00) (0.10) (0.00) (0.00) (0.00) (0.20) (0.13)
Wk kAL 1 1 1 1 1 0 1 1 1 1
Gryllotal pidae (0.15) (0.28) (0.08) (0.35) (0.03) (0.00) (0.06) (0.12) (0.05  (0.08)
IR 1 1 1 0 0 0 1 1 0 1
Gryllidae (0.18) (0.01) (0.16) (0.00) (0.00) (0.00) (0.05) (0.01) (0.00  (0.02)
R 1 1 1 1 0 0 1 1 0 0
Tettgoniidae (0.09) (0.04) (0.16) (0.05) (0.00) (0.00) (0.05) (0.01) (0.00)  (0.00)
W#H Diptera
& Bl 1 0 0 0 1 0 0 0 1 1
Aslidae (0.01) (0.00) (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) (0.01)  (0.01)
w28 0 1 0 1 0 1 0 0 0 0
Aslidae (0.00) (0.07) (0.00) (0099 (0.00) (0.01) (0.00) (0.00) (0.00)  (0.00)
FsRE 1 1 0 1 1 0 1 1 0 0
Tipulidae (0.04) (0.23) (0.00) (035 (0.03) (0.00) (0.01) (0.03) (0.00)  (0.00)
JiEH H
Hymenoptera
HERL 1 1 0 0 1 1 1 1 0 0
Apidae (013) (0.03) (0.00) (0.00) (0.03) (0.05) (0.05) (0.01) (0.00) (0.00)
Jiki# H Neuroptera
ey 2 1 2 0 0 1 2 0 0 0
Chrysopidae (0.39) (0.01) (0.81) (0.00) (0.00) (0.01) (0.26) (0.00) (0.00)  (0.00)
ImE H  Odonata
IER 1 0 1 0 0 0 0 0 1 1

Libellulidae (0.04) (0.00) (0.08) (0.00) (0.00) (0.00) (0.00) (0.00) (0.05) (0.03)
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4% 5 (Table 5 continued)
YIRhEC (AN EEEEE . %) Species number ( Relative abundance, %)
3 v T:';?‘ ﬁ 3 S Té:—‘ A 3 i T\E:—— &z e L
$4. %%/I\ijﬂ%jﬁ,ﬂﬁ JEHZE/;H 1 [_Jm%/ﬂ FHEE?PJ 2 mlllg;,ﬂ,ﬂ Jﬂ%gﬂ '3 I_Jm—’ﬁ/ﬂ;vq J:H?{}EE' 4 .%II@EH
H . Thefirst peak The second peak The third peak
.., Thewholetrapping . X . The fourth peak
Order  Family eriod period of period of period of eriod of medication
P medication medication medication P
L3 L3D L3 L3D L3 L3D L3 L3D L3 L3D
#HH Dermaptera
L 1 1 0 1 0 0 1 1 0 0
Labiduridae (0.02) (0.01) (0.00) (0.02) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00)

L3D: =4DGIEmmAzs, T2, L3D: Three groups of light sources add pesticides. The same below.

-
£ 90001 o Byff Mean value .
E 8000 ¢ o (k) Insect trapping amount (ind.)
o .o
E 7000}
§ 6000} -1 —
£5000; .
84000} T
g .
= 3000+
A 2000} / ////
w1000 (2% ///
R
' 3 L3D
AbFH Treament
3 RBGEBENESTITESHBE =L
FHEHRBELE

Fig. 3 Comparison of the number of trapped insects
between pesticides treatment and without pesticides
treatment

L3D: Eéﬂ%?ﬁ%juﬁ%o ‘F[zl IEJ o
L3D: Three groups of light sources add pesticides.
The same below.

L3 Al L3D iR AR S S, A 4
AU R VTR ] (1B 4), TE4% i i) rp ik
W H AR IR (3 3). M2 14

—L3-=L3D

gElE (k)

Insect amount (ind.)
o
o
S
S

Fe AR PR A B AR 1) L R BV AR DM R K
3 0.371 8 (% 6), FINPEEARMMLL, Fifhibd
B 5 R (N AETE B 22 5 (F=0.693,
P=0.452) (% 7); TEHZE 2 RS, P
b FRIFAR Y B RIS AR UM RO 0.348 & &
6), FHNPERHMLL, PR AR AN
FEAE R FEE S (F=2.510,P=0.164) (% 7); 1E
FHZG5E 34 et , B iEas 2 0 —A g
W1, PR AL BRI 0 B A BT AR D R AN
0431 6 (£ 6), RIAHTEEAMLL, PIFh b
W R R E 2R (F=35.242,
P=0.001), HH L3D [t L3 89.17% (% 7);
TEFRZG5E 4 A mlgedt], wi Ak Al A B He Ao
TEABIME R BN 0.635 1 (£ 6), £ Fh5H
Bl VPP Ak B il R (RS AR A R 2
(F=0.729, P=0.426) (£ 7).

3 itig

F T R RS — Wl I B g AT
B2 7 — W fE (RALW, 2018), #

N XD DD xS S D
AY AY A AV AV AV AV AV AV AR AP

)
%_Q%'Q%.Q%_Q

D N b AN O
B B B B B B B B B

H#i ( H.H ) Date (month.day)
B4 HEXBEHETRALEERFHE

Fig. 4

Insect trapping amount of pesticide treatment under the same number of light sources
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*£6 FEA4NSIEH L3370 L3D FEEREERALIE
Table6 Similarity index of insect community trapped by L3 and L 3D at four peak periods

&l Peak period

AL 2% Similarity index

FEN 54 The whole trapping period
FZ5%E 1 = The first peak period of medication

2% 2 =4 The second peak period of medication

FZ45%6 3 Eiéd The third pesk period of medication
FZ45%6 4 =043 The fourth peak period of medication

0.6421
0.3718
0.3488
04316
06351

R7 EANSIER L3F1 LD FEMERHE

Table7

Insect abundance trapped by different lamp types at four peak periods

T3 Peak period

HPEig it (Sk/H)
Average daily trapping amount (ind./d )

L3 L3D
FHZ45% 1 71440 The first peak period of medication 1642.67+514.58 a 3045.33+1 603.94 a
FHZ5% 2 %143 The second peak period of medication 3885.75+1023.82 a 2 200.00+£289.46 a
FZ4%E 3 BI&H] The third peak period of medication 4017.25£352.47 b 7599.25+489.73 a
FHZ45% 4 75148] The fourth peak period of medication 1992.50+567.64 a 2981.00+993.78 a

WA R BT o i & A, BEVE =SB EL,
— FRUBEIE R 0 R e . 7B L e B A,
Hofe FARAEAME LAl f0 o AT s KT 7R3 U R
7 LIEARAR R, AR mR . SEanBiiEh
M. HRT, SzSkI¥Rm GT182 BRI MRLT stk
ik (IREE4E, 2021), 2015 4FLICK, FRIE
mAAT (&R LT, JTHOBIRIEAy 500-
600 nm, &K 1000 W ) FHTFT &tk 3 s X dsf
PRSI, XF 5 HbIR Loxostege sticticalis, i

fE KEL (# K& Nilaparvata lugens Stal . 15
Ki#El: Sogatella furcifera, K Ki#l: Laodelphax
striatellus Fall ¢ n), FHB BT ik . RO I &5
iE PR A BRI A ROR (22 B,

2021 ). FE QIR ) LUT O O S 4
X Iy 5 S ms , WA A AOR B i = 2 AT S
AT 2 92 I R H BH 4% SR 110 S B, A i
YRR T e 20 = s T i KRR
WHACR, 4 P s AL R 21k 234 650
3%, RBOCIREE 575 R B S IE A DGRt
KR, S KR A MG G IR B 3 i 4
fm, JEHOE B RGBT m A kTR OGIRAY 3.44 £,
TE 4t m s T A S I DG

BB, BT 3 I, 5Ot
ITHE R B E & THOLR, A 2EEW
2.28-6.37 fif . IXELLEREW], HEOGIHE R REY
b E N A TSR R gk, iR
7E % BT R s I AOR 3

2 KR AT I s v, GRS SR
AT, A AR RICRHEC, & &4t
PR Y SO G I AR AR B IO PR 25 (]
it e AR AN [ B D6 AR B SR G IR A, AT
AT RERZ MR 5 AR B U AR 2 Rt . P45 2015 )
FIH R 28 ST B9 1 5 i T b, DX 2 M R
AR, 2003-2019 AL W F B B 120 A,
s B A2 %, F4% R Helicoverpa armigera,
ki /b R Agrotis ypsilon ZER iR Ly
TEHBWFh o AT 4 AR RDEIR A B 2R
71-95 Ffr, YR EEH BB E RS, KK
FEARHIERE, 5 MEEFIZEA Y 10%-20%2
(], AER =B e m AN ek 2.5%, 200 1% /A4 .
VB BGPTSR S ) R R, 1Y
XA A 77 A B K S F R B AR i 5 A
YER, Xz HUZ AN K. T 4 FE S A TiEM R
Hu RV AEARLAE A T v A AN AR R AR A DL 2
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6], 78 4 Ui 4 s 2 kT4 09 B U v
FEABLAE SRy S A AL SRR, P 2 5 2
EE T H MBS, 225 B Avios & i
AN, AR ERE I T R R R, X UL ok
T O T B R A AR S5 .
FE B IR E S BB AE T D K B U
SE VT AR A IR BE R, AR mT LA 4 B
MRS, AR B RTAT TS R, R 1 46 Ek
3 ADCIR A

EL 52 31 13 25 KT AL 51 T AR U 4%
TR AR S AR H AR E H itk . ASHIFSE K
B, TESE U N CE BERIET T 2R, R LA E
L AFREIEIN T 4 %, S5 0B Ho IR n T
22.94%, JUH R S W A B0 LU X BRI T
89.17%, [F]H £ HUZSEE MR . AHXF 5 B8 T 1k
W Hp 7 H 21 H-7H 30 HE, L35 L3D
gk E LT e, A TR R EE R, M
G s AR, BT AR B 080 . 16 FH 2550
2 FEEET, L3 i & L3D, M L3 4]
W M 51 F, KA 245
87.00%; L3D /54 nl U1 L U Fh Bl 59 F,
RAYFIZ) Y 56.68%, A FIYFp £ Z A ICIEN
BRI R A, AT RE Y B AL T RS, R X
DT HATIRRERN , ARSI i — PR R
FEH X — b PRBENS 1 25 /D ke, [RIRH e X 2
Hsgmm, B R A AT RIS ROR

M2, BRI T e N = s KA
IE R G, XIEE R R R A 2
AR RE I 5 TE 5 25 KT SR AR Y 0 24 59 7R 2 1 it v
AR FE Rk, BRI ACR
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