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Effect of the improvement of traditional light trapping method based on the

investigation of insect diversity in different forest stands
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Abstract; Insects play an irreplaceable role in biodiversity survey, while light trapping is one of the most efficient methods
in the insect collection and it is widely used for investigation of nocturnal insect communities. The traditional light trapping
method, however, has the problem that affects the reliability of the survey results. Firstly, its lighting range is not
controlled, which the trapping area cannot be defined. Secondly, while the standardization and stability of data acquisition
is essential in insect ecology researches, the manual collection is not as standard as automatic methods. Therefore, we

devised an improved device called “spotlight box trap” (SBT) , and used the moth collecting tent ( MCT) as the traditional
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method. The insect collection comparison study of the two light trapping devices was carried out in the sample plots and
involved two forest stands ( the pure plantation of Populusxbeijingensis and Pinus tabuliformis) , with moths ( night active
Lepidoptera) as the representative insect groups. The two light trapping methods were evaluated by comparing the
differences and error levels of the number of individuals and species, species composition and dominance, species diversity
index and morphological parameters of collected moths. A total of 6728 moths’ specimens of 24 families, 164 species were
collected; 1164 of 19 families, 93 species by SBT and 2573 of 22 families, 125 species were collected by MCT in Populusx
beijingensis forest; 1044 of 21 families, 87 species by SBT and 1947 of 22 families, 117 species were collected by MCT in
Pinus tabulaeformis forest. The results showed that: (1) the number of individuals and species in MCT was higher than that
in SBT, and overall SBT had lower level of data error across sites. (2) Within the same month, the dominant moth
community structure collected by the two devices was significantly different ( P<0.05) , and the proportion of shared species
was lower in MCT than that in SBT, that is, the former device collected more endemic species. (3) In different plots, the
data error levels of richness, diversity and evenness index of SBT were higher than those of MCT. (4) The moth species
collected by MCT had overall larger body size (1.20 times that of SBT) and stronger flight ability ( the relevant parameters
are about 1.20 to 1.36 times than those of SBT). In conclusion, we consider that in the investigation of forest insect
diversity, although the traditional light trap is commonly used, the data stability of the method is not reliable, and its
representation of the forest is insufficient. This makes it difficult to conduct insect communities based on forest stands. The
improved device, “spotlight box trap”, is more stable due to its controllability of light domain and standardization of
collection process, and has better applicability and application prospects in forest insect diversity investigation and

monitoring.
Key Words: forest stand; insect biodiversity; light trapping; spotlight box trap; moths; collection effectiveness

L HUR A S R 58 P BRI RE S0 PR BN T B/ A BT 20 s AR SR 1 2 | R X RBE DI R 1 A8 4k
SINABURR 38 T S W N R AR S T A AR T A R A e AR T
BARAZS R G MRS (AR R B PR BRI DAROMR T AR LS5 ) S s B s B R PE R R b
SR R AR A Ml ) AR

TEA W R b AR B A PR A LA TR RO R R IRk
TR GERI KT A3 AT E S BT IR 07, (B Fee A Ly B SRR T N TR AR 205 A A AR AR B 1R
ZRENE A T COA S R SR bl T P AT T b , R 2 R A B AL S O T
JIFFFAE R 22 5 1 S BRI BN 2 DA H A 72 T LEEeE " ZE ST B4y A nl
TERAE XE LA SRR SR AR L U Ah MO TR A B J7 s B TR SR A bR A

R R AT R AR B TR B R SRR A, A B W S 25 > PR 5 TS A B B S DDA 5, Bk D S S e AR
PREER A AR AL I B3E TAE X R 5 AR AR AP TAE ST R A2, A T 4L
AR A SRERAT VR B AR NS Tk I AR GE X0k B AR DX IR ol FH PR AT 525 A AN [
RO I TY R R R SR S S T X L R SRR AR, ST R A A AR A S R G P T MO ST A B
ZREPER A S PR ARSI S I T 5

1 HREHER

AT FEAEAC T TN XA T, 308 XAl T T S S 0 AT i AR TR A A e Xk — % X Y
W N TR EA B b R i s, Bt S DAHOIRIE 22 5P IRIB A A 3 o 1o b 57 738 ) DX 2 B A7 S i
TEM/NHE(39°46'6" —39°45'51" N, 116°3818"—116°38'52" E) 5 Z %8 R Ak 2\ Bl 46 Jb A A Bl (390597 8"—
39°58'42"N, 116°39'38"—116°40'24"E) , ¥ J& T 2012 455 — 0 /| Ji mi i Ak b bk, 35 22 36 AR Bk o i A2

http ; //www.ecologica.cn



16 1 JABH A T AR B SRR A A ST 5k O AR A 6853

( Pinus tabuliformis) FEMI( Salix babylonica) AL 547 ( Populusxbeijingensis ) J#H ( Robinia pseudoacacia ) FlE#E
( Sophora japonica) % ,ESIHBIA BE A 0.75 s BR A8 £ 24 22 ( Chenopodium album) JFE 5L ( Setaria viridis) | %o
(Amaranthus tricolor) T /A9 ( Taraxacum mongolicum ) %5 Y55 A 0.40 , B AR M BT

2 HRETE

2.1 IR

FOGAT Y548 (Spotlight Box Trap, f#K SBT, |8 1) & ABFSY A il (VAT 54 B B LY R 0.7 m, TR KO0
KT AT AR AR | bW kT AR B AEbRcHh IR s L 1) P {50 5 O B WA AT TR 2R R
F VA B E T R BN R T AR SR AR ISR, B AIBE 60 min KSR AE B R U AR A s iR B &
R 2R S A8 BRI C 250 WY E B RAT 5 P AN Sl VR (R T 2 BhRHE A BRZA F] L, D102 )

X} BEKT 175285 B AT MK ( Moth: Collecting Tent, &A% MCT, €] 2) , J2AE G 4T i A0 K2 B . AN 1.8
m, ERR =53 B AT | = AR A T AT 5 i R AR HOFR Y ) ORI B0 A X R TR R R AT L A ik
AT N ToRAE BRI 60 min AT — UK ;1220 B FH 0 28 ORI S A KT 36 5 F VR BAS S5 O T4 — 2L,
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Fig.1 Spotlight box trap (a) and its related structures (b, c¢) and optical path effect (d)
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Fig.2 Moth collecting tent and its optical path effect

30 d HEFF— UK, B OR AN F A AR (] B AN 5 M) 5 by DR IE A0 11— S3CHE 4 g U R A Ao [ 4 ) 6 — ) A R
WA, FEREHE b 2 54 1 11> SBT #1114~ MCT, {57 f8 S5ARBE D G AHIE 28 /0 20 m, P e B[] AH IR 22 /0
40 m; FERFHRE L P IEAT 1 BRRXT B SE G, KT ISR R385 A 19:30—22:30, UK H KR A 19 0% 2 1) B4 b
ANRATE, P AT — bbb s AR IR 2 FiobRor 9 20 50 58 1 9 ZE%F LU S5, 78 SE 50 % T R AL Y 5 )
FRUEATSEE , AR SR AL [B] A b A0 B R A P 0 kT 52 i 5 L

R1 PREMEREERL

Table 1 Basic characteristics of the sampling plots

REHBAHE N Jt ik PopulusXbeijingensis forest AR Pinus tabuliformis forest
Plot surveys 1 2 3 1 2 3
FEHL AL Areas of plots/hm? 1.51 1.64 1.26 1.04 0.85 0.72
FRATHEE Distance between trees/m 4.50+0.50 3.50+0.50
F-¥) 942 Mean DBH/ cm 19.33+1.52 7.64£0.81
-4 Mean tree height/m 14.05+1.98 3.50+0.41
SR 15 Mean underbranch height/m 3.50+0.45 1.23+0.22
AiBHT B Canopy density 0.78+0.03 0.91+0.03
g SN
MR 0.35+0.05 0.600.05
Understory vegetation coverage
#E Chenopodium album #E Chenopodium album
ol Cynanchum rostellatum W AYE Taraxacum mongolicum
PR A 4k 25 % W BEL Setaria viridis W SE Youngia japonica
Understory vegetation composition W% Amaranthus tricolor B Acalypha australis
W3 Solanum nigrum FihigE Galium spurium
WAL Taraxacum mongolicum ik Chenopodium quinoa
AT THI I?in-us mbuliﬁ)‘rmis Eﬂ!ﬁ Fraxinus chinensis
Adiacent tree sbecies FEM Salix babylonica 5 ¥ Populus cathayana
Jacent free species H4R Robinia pseudoacacia [E¥E Sophora japonica

DBH : diameter at breast height

2.4 BB AT

(1) BRSO REMRE N ML R N SYFECGE S, TR RE(CV) HBCRAERUE W B B
(2) IFP L B AR FERE AN 22 FEHEIF T 10 DA PRIVE R L A FPEAT 00T 2 L I GE T B RR T i T i
AT Y FhECE L A1), 5 TR [R) A 7 2 2 X PRI T 5 ' rp A A g S W A i o5 4 A RSB RN BCRE 1 L
Bl AT Ak, (3) W A . 3w B Margalef $82L R = (S - 1)/InN , ZFEPEM T Shannon-Wiener 15 %%
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H == %, PInP, 5] Pielou 3880 ) = H'/inS , R P, = n,/N K55 i AHIRAME b SR A RECR N
i=1

£5] ttﬁﬂ,%f%ﬁf}fj@r%ﬁ( CV) LLADL b =T R ZAEPE R R B R B . (4) IEAASE DI A [R] ik 2R Wy Fb b
ABYELK (Body length) J % ( Thorax width) | Fi##K: ( Forewing length ) F13# 1 2% ( Wing load ) 1E A KIS HITE S
A PR = R TE /AT B TR [ A AR A AR B AR AR K TR S S B0 i AT
¥IE,

AAHFEAE F BN ¢ K3 LEBCR R IR 2RI B SIS S0 22 57, [T R 7 ke 56 L B b 4 i
Z5, BERRE P<0.05, 845 /W S1EEITE Excel 2019 F1 GraphPad Prism 8.0.2 H1iE47,

3 ZBREHSMH

3.1 PRPT SR E A OR R

BT HR AL S 24 B} 164 #6728 5 FEAL i Ak SBT SRAEH] 19 B 93 Ff 1164 5, MCT RAEF] 22
Bl 125 F 2573 5 FE A M SBT SRAEE] 21 Bl 87 Fi 1044 5 MCT RAEF] 22 B} 117 ) 1947 5,

RARBCR I AL R R .6 HE 8 A MCT g MAEUR 5P FEGE Y& T SBT, 1HHEAS 7 RET 15
BB T AAAR B A AECR S, MCT A28 S R B TR ARG b e b kb, MCT 1978 5 R A0
1 SBT 10.88% % 21.04% ; {EIMAN L ) 4.46% 2 4.65% , WA [ et atigbkeh , MCT 1975 5 2 50
SBT 3.21% % 12.66% , 7EMFAMK T i1 0.04% 2 15.56% (3% 2) .

FEANSTRIMR PR KT 7520 R AR B e 22 S 1 B 3 M 2 BN W] e . e e o Bk 6 A5 7 A g4
RBCRA , HRP 52 B 1 25 S 3R 3 B 2K (P<0.05) s fESmAs ARt B 7 A B9 MRS 5 8 H W Rl
Ak, Hx2s 53R 3] B E K- (P<0.05) .

R2 AERSPAFITFEENHEEREH SR
Table 2 Comparison of moth collection quantity of two light traps in different forest stands

A% Individual number(N)  #IF 4R Species number(S)

MR Aty AN

Forest stand Month Light trap PIff ehrifEiR V% A ehrifER cV/%
Mean=SE Meanz=SE

b |#7R777N 6" SBT 132.0+14.0 31.86 15.7+0.9 16.75
Populusxbeijingensis forest MCT 281.0+40.0 42.74 19.3+1.3 19.96
7" SBT 54.02.4 13.61 18.0+0.5 9.07

MCT 147.0£16.9 34.65 37.0£2.7 21.73

g SBT 202.06.6 9.81 41.7£1.0 6.88

MCT 429.7£36.9 25.79 64.7£2.9 13.26

THAABR 6% SBT 122.0+5.4 13.17 27.3+0.4 4.56
Pinus tabuliformis forest MCT 281.0+16.5 17.62 34.3£0.6 5.49
7" SBT 69.06.1 26.64 20.0+1.2 18.71

MCT 98.77.0 21.30 28.3x1.8 18.75

8 SBT 157.0£18.2 34.79 30.7+1.6 16.05

MCT 269.3+35.4 39.45 41.04.3 31.61

ab FRBICREREZE R EBRE o TR MEEE (V) b RARWFEE(S) , WFEBE P<0.05;SBT: RIEAT M Spotlight Box Trap;
MCT: 4T MK Moth Collecting Tent; CV ;48 55 224U Coefficient of Variation

3.2 PIBRITAE A R Y A 2 A e A
3.2.1 (R LA P

TEdbntgpkeb  RERIE (6 22 8 1) ik (6 J) (BIBEHT M BEAE (7 ) BN (8 ) 2
SBT H45AT AOL R, i Z il 5 FORIE (6 H ) | IHREEFIE A/ NG\ T HUE TR S5/ MR (T A |
HIEARIR SHE K (8 H) MANZRSUET IR (6 A .8 H) i MCT HeA IILs s, 73oh, SEkgU (6 A)
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INBIR (T A ) Sk (7 =8 H) BhEEIK(6 7 H ) MBI (6 2 8 H)1E SBT WL 348 B = s a1
(6 H) HEREEFIE (7 H)  —gUE (6 =8 H) MRk (6 27 H)7E MCT H LR EE &, RFA 6
PR KT A A B R A R 2 R B 35 (P<0.05)

FEIMAART Bk (7 2 8 F) JZH R SRk (7 ) FNZEZEEN IR (8 ) J& SBT HARA BRI H 2
A2 PSR IR A/ NFHIR S R NE IR (7 ) SRR e IR S DT A AR SCEPIE (8 ) J& MCT gy
HIRHEF, Fo0, IR (6 H) BARIK SR EIK (6 8 ) 7 SBT 1 #5 J3 B 5 ; iié kil 1%
(6 H) FERIEK(6 27 H)FMEEMEK (6 2 8 H)7E MCT iy &, AFEH b, AT iERE R
PRFFR L R 25 53 .35 (P<0.05) .

ANTRIAR 3 PR R 1754 R AR B M A AR L UL 3R 3 AR SR i 2 e L3k 4

K3 FRKSPAMITEREREHEMBTAR AN ZER)

Table 3 Comparison of dominant species of moths collected by two light traps in different forest stands ( relative abundance% )

£ Fanily B0 Species 6 H June 7 H July 8 7 August
SBT MCT SBT MCT SBT MCT
JERAR Populusxbeijingensis forest
A} Cosmopterigidae M Labdia niphosticta 5.30 — 6.79 — 5.78 —
HIRBL Autostichidae Mk Autostincha sp. — — 6.79 — 6.60 2.33
HRFL Coleophoridae BEZEBEK Coleophora serinipennella 4.80 — 10.49 2.27 2.97 —
Z1EFRL Oecophoridae WLk Promalactis sp. 5.81 2.97 — — — —
BRI L ik Stathmopoda auriferella 1.26 — 5.56 3.17 — —
RUEEL Geometridae MRk Semiothisa cinerearia 0.76 3.20 — 4.08 — —
HHIREL Gracillariidae AR Phyllocnistis saligna 0.76 — — — — —
H AR Erebidae BRI UK Herminia stramentacealis — — — — 8.91 7.21
TR Noctuidae TR, Athetis furvula — — — — 13.53 12.10
TN TRRIK Athetis lepigone — 1.19 — — — —
EHATK Hadula trifolii 5.56 8.19 — — — —
PRSPk Maliattha signifera — — 247 — 15.35 15.05
HEERIK Mamestra brassicae — — — — — 3.26
Z I Niphonyx segregata — — 12.35 9.30 3.47 6.83
INTFHAE Xestia c-nigrum — — — 2.49 — —
FHIKEL Notodontidae /K Micromelalopha sieversi — — — 2.72 — —
FUERL Crambidae F S BPIE Bradina atopalis — — 18.52 26.98 — —
WHEIKIE Elophila turbata — — — — — 2.25
FKIE Ostrinia furnacalis — 1.19 — — - —
HZ B Tabidia strigiferalis — 2.49 — — — 2.56
WA} Pyralidae TS Aphomia zelleri 52.27 68.09 — 6.80 2.64 4.58
[ SR f5 BEUE Ceroprepes ophthalmicella — — 3.09 — — —
CVEREBEAE Euzophera batangensis — — — 2.27 — —
BEUE Nyctegretis sp. — — — — 2.97 4.03
WIBRBELE Sciota adelphella 1.01 1.19 3.09 2.95 — —
B IRA} Tortricidae MK Cydia trasias — — — — 2.48 —
/N K Epiblema foenella — — — 2.27 — —
WHI/NE K Gypsonoma minutana 1.01 1.42 6.79 — — —
KA} Plutellidae /N Plutella xylostella 16.16 3.08 — — 248 —
A1 Sum 94.70 93.00 75.93 65.31 67.16 60.20
ALK Pinus tabuliformis forest
RIEFL Cosmopterigidae BRIk Labdia niphosticta 18.85 7.00 4.83 — 3.40 —
B EFL Autostichidae Y18 Autostincha sp. — — 21.26 — 6.37 —
FWFL Gelechiidae 5Bk 2 8K Ethmiopsis prosectrix — — — — — 2.48
HEZF UK Helcystogramma triannulella — — — 2.36 — —
HHRFL Coleophoridae BEZLBEIK Coleophora serinipennella — — — — 6.58 —
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Ft Family W Species 01 June 71 July 81 August
SBT MCT SBT MCT SBT MCT
12K Coleophora versurella — — 3.86 — — —
ZUA} Oecophoridae WLk Promalactis sp. 4.10 3.56 — — — —
BYJE Uk Stathmopoda auriferella 9.02 5.58 6.28 2.36 7.86 —
JUKEL Geometridae MR Semiothisa cinerearia 7.65 19.22 — 2.36 — —
R E} Erebidae AR Herminia stramentacealis — — — — 2.76 2.48
R Noctuidae ZRI, Athetis furvula — — — — 12.10 10.64
JEHAPM Hadula rifolii 3.01 6.05 — — — —
FRISTUR Maliattha signifera — — 7.25 8.45 8.49 9.41
Z UK Niphonyx segregata 2.73 — 5.80 6.76 — 2.48
RGNS MK Spodoptera depravata — — — — — 4.08
FHIKEL Notodontidae #/NFHK Micromelalopha sieversi — — — 2.36 — —
PigkF} Prerophoridae HES Pk Emmelina monodactyla 3.28 2.49 — — — —
FIER} Crambidae R REBF AR Bradina atopalis — — 5.80 4.39 — —
P AKBUIHE Tabidia strigiferalis — — — — — 4.70
WEEERL Pyralidae TR BUE Aphomia zelleri 4.92 6.41 — — — —
TR AHBEIE Dioryetria rubella 6.01 8.07 6.76 11.15 10.40 13.74
HRERIEL f 88 Endotricha olivacealis — — — 13.85 — —
LA} Tortricidae MK Cydia irasias — 12.46 — 372 3.40 5.94
F#/NE I Epiblema foenella — — — 2.70 — —
FASE/INEIK Retinia cristata — — 5.80 5.74 12.74 11.88
FEFL Plutellidae INFER Plutella xylostella 11.20 2.85 — — — —
TR Lyonetiidae Bk Lyonetia clerkella — — 5.31 — — —
47t Sum 70.77 73.67 72.95 66.22 74.10 67.82
R4 FAEKSPAEHITFEERERLEREMARERLR
Table 4 Comparison of dominant species composition of moths collected by two light traps in different forest stands
AS i1 \ AN TR (N
zitrit?:i:nd I\ir{fh x 4 fﬁizi;d l\i}ft]h X 4
JEsTAR 6" 29.241 13 THFAR 6° 31.746 10
PopulusXbeijingensis forest 7" 53.518 15 Pinus tabuliformis forest 7" 65.188 15
8" 26.118 13 8" 38.823 13

* FR B E KK P<0.05 X2 3R R IR iy

3.2.2 ARG LSBT

fEAb st bkt .6 1 SBT BySL A7 Fl e 41 F- 25 Ky 46.46% , MCT K 37.51% ;7 F SBT LA it Lo 45 F- 15y
55.23% ,MCT “} 27.22% ;8 F SBT 34 Fh HLBIF-35 8 73.85% ,MCT “H 48.16% , FEilifARKH .6 H SBT Ayt
A LT3 64.40% ,MCT 24 51.24% ;7 71 SBT BIEATF LLAIE- 358 69.07% ,MCT “ 48.64% ;8 H SBT )
HAG Fofr G250 68.11% ,MCT 9 52.50% (&l 3) .

1E 6—8 H ,SBT (A Fir b I (A 24 B v iX B MCT REMEAMER T L % 6 A mmdb stk 8
FUIMAAMREL A kT 752 i i A Fh LU 40 F7 A8 35 25 7 (P<0.05)
3.3 PRI E R SRR S LA

166 J 2 8 J,SBT 1) =Iiyfh AR A8 S RBUEA /T MCT, FEEFRE R b 7edimimk,
MCT A8 5 280 ) SBT 5.53% % 8.24% ; TEIHFAK T , MCT &1 1.67% % 15.44% ,1Mi#E 6 H SBT AR5 RECH
o ZHEVERRECH b AEAE R  MCT B928 5 280 1 SBT 5.12% % 23.66% , 7E 8 H PRI 1534 B 142 55
FOBORATE  ZEIMAA R MCT 54 4.05% % 7.07% , TiAE 6 A SBT WA RBOH =, A8 T b AR LRk
HOMCT Y78 5 228005 SBT 3.94% % 16.84% ; TAE MR, SBT (W78 53 BRI KT MCT (£ 5) .
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Fig.3 The proportion of shared species of moths collected by two light traps in different forest stands ( Mean+SE)

* FeN KN P<0.05

FEAS MGy PP KT 520 B A b 2 AR M 5025 S5 10 0 25 R AN [R) R R ek itk 2 B 4
BMRAET.8 HEREHE(P<0.05) , B H £ 8 HER B E(P<0.05) , ¥ LA J ZRIR R,
TEIMFART 6 ARS8 J 2257+ 3% (P<0.05) ,7 W FE R R MR H 25 5% (P<
0.05) , A A A 2

RS5 TRKSHAMATHREREHE LT SEEEHILE

Table 5 Comparison of species diversity index of moths collected by two light traps in different forest stands

J—— EFEEITE“#‘E??& R %’fi‘fi?‘é%ﬁ( H' l"%’ﬂﬁ?&%{ J
FRAT TR H1 Light _ lehne:b index DIAV‘(‘:T‘S‘I:IY index ?\joe‘r{r;css index
e e NS o e o e o
e stk 6 SBT 3.019+0.145 14.46 1.692+0.021 3.67 0.621£0.014 6.54
Populusxbeijingensis forest MCT 3.294+0.220 19.99 1.448+0.132  27.33 0.490+0.038 23.39

7° SBT 4.271+0.121 8.53 2.529+0.018 2.18 0.876+0.004 1.31

MCT 7.279+0.407 16.77 2.930+0.071 7.29 0.818+0.022 8.13

g SBT 7.662+0.139 5.45 3.091+0.018 1.73 0.829+0.002 0.82

MCT 10.533+0.338 9.63 3.33420.017 1.52 0.803+0.013 4.75

THAABR 6° SBT 5.500+0.125 6.8 2.798+0.037 3.98 0.846+0.010 3.47
Pinus tabuliformis forest MCT 5.923+0.052 2.63 2.678+0.019 2.11 0.757+0.002 0.65
A SBT 4.489+0.210 14.04 2.610+0.025 2.85 0.878+0.011 3.61

MCT 5.952+0.312 15.72 2.885+0.066 6.9 0.867+0.006 2.11

8 SBT 5.896+0.200 10.18 2.904+0.010 1.07 0.853+0.011 3.71

MCT 7.129+0.609 25.62 2.982+0.081 8.14 0.813+0.001 0.34

abe RRYFN ZFEMFEEOE R IE a R FEEEIRU R, b RRZHMIEE A ¢ FoRYSEIRE T, WEERE P<0.05

3.4 PRI ER E N SIEE S E

R[] — R 53 () =B b | BT SRR YRR AT Y BT Z5 R X R AR IR R TE S S EGHT UL,
SRR AEIL AR MCT SR B2 SBT 1Y 1.21 3%, ZESMAAAR N 1.19 %, Bl MCT R 354
PRI T ; bSPTIR  MCT SRAR AR M 55 1.37 4%, AT /2 SBT (19 1.22 £%, #7128 1.19
s TEVAA AR MCT SRAE R MR 58 R 1.36 £, B K2 SBT (19 1.21 £, 8400 1.21 £5, X R W] MCT %
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SEMSEYIRI B U RATREST SR (1] 4) o ARRIARST P MCT B BUE S804 835 T SBT(P<0.05)
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Fig.4 Comparison of morphological parameters of moth species collected by two light traps in different forest stands ( Mean+SE)

* Fe/R8 i K P<0.05

4 WiesH

B HURAEJE B AR A SOFF0 P i il i AR TR G35 A S5 1T IR RAL e T g5 2475 9K
Je R ZHEL R 2 hE 1 A A b i R SR AR T 8, i AE A, AR 48— s LR PE B SR Y A B HU AT
( Automatic light traps) 2B AR Tk Y o VA , MASY B )RR Z R RN T AN IS JH A
ol X R BFFTIT AL GEAT 5Tk RV AT S 75 28 s 7 A A4 I AE o, SR T T A e Ak 2 AR TR SR AR it I s L
A LEBPER R PG RT SRS A AT Uik EEAE N o H AR

ARWFFE L RO T A , e TAR AT i 1 5 [ AR JURSE b F Y Robinson trap MUHFAEBCHHHIAE
9 F ST E, Rt B BRAR I 5 ] e, 12 Al TS 6 KT B AR i K O 1) B RO KT O IR VB Rl
JGIR R LT Y75 AR A E BRI R0 AT B0 HAage v | KT 75 K T R 42 1 I S b i e 5 A A B
PIE TROCT YA o T 38 00X IR AR — 2, U G RO RO ) & 2 m KR | e KI5
o] b, ORISR TE B T TS AR AR B | X AL ST A AT U S A AT . (HAFT SO i,
BAPARSR AR B 1 B KA TT AR B R AR PR A 5 W ) 2 B AR, 8 L Behn i iR 5 78 S R BRI, 78 7] — Ak
O3 SMA b RCAT R AT AR SRAE R 2 | A A B AR AL TR G Tk B S s RS e I, SERE IR 2 B 1
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MO R B R BRI R AL NS SRR E RN R 22— RN E R RGP AR R F

SN R E Y S WL T I E AR B R A AR AL S A, AT e N DX T N AR R A
i WARIIEAT T MR R 2 | [R]— ARy vh AN )T R AR A S AL A P A A A B 25 5% . Lol
VR B WA R T S R R (Y B B2 A | X — S R SR WTAT T 3 S AS Y O RIS ) T IR SR R i W b 2 i
HARFIUAE PIRR KT 752 B SAT T O] L [R)— AR B AS TR S 8], SROCAT UE A AL A B U] i AT 5, 31X
TG B RERRA RO B2 i TATIE IR AOCIEUR 2 P, HR AR AR B 5 ] BER 2 & T fEARBESD
A eI R, BTN ARE TG RT VS 7 i, FOCAT VA R AL 45 R T TE A Mk 7 HA S 47 94
ESE

Y Z R O H 3 EL AT IR 1 TR AR 7 1 B 1y T SRR e B e 2 RE T 45 R 1Y
AR, AEARBTTE R AUAT AR =354 B 2 R SR AR bR DR 5 7 S R, BT RO TR AR 1 Bl iR 25 1
R EAR TARGEIT TS0  ATE YTl - BB AR B 8 3 th B T AR RS 00 . MR TAA AR, BOLAT AR 1Y
SRR RS AP B — B AL, 7T A 03 S48 B B (I A AR K ) b ARG ik iR Ak
RFERERA —EMFRENE, KRBT, iAo T8 8 AR 7 sUE — @ B sl T AT A2 B
BRI AT VR 575 S G PRl B VR, IR T T 95 A 2 B 1R SO AR e 1 . X — LR UEHT
ARG A S RS W AT 52 B A SRR , NI AR AR AR B G551 7= A R

TEREMRAIE A b ARG THIER G RS A im0 SR, b A i 58 1 11 855 250
YRS YR AT I R AT Z I AE 35 ) TE AR OGHE 2 R AR G T R T R SR I e S 0k I
HAT R AR 5 B3 ) B RATRE ), XA i R M T AT 5 i b 502 5 BN TR A, o B m] REAE AR M AR
PERLAM DS b BRI BOXT DGR BT K A A L X5 PIRAT 55 R SR R A U P 2 AR A7 - B AR
EAEFROCITIFEAG AL BOR BRI AR ) Ik Bk S RN St A 34 S A BB/ ( <9mm ) B i
2 MIAEXT M A0 35 B2 B A o, S A e A 0k L R R 5 ) A B AR R A (=
9mm)

ABIEFE AR T 5T I T AR TR B DX, S T N TR AR A SRR Ik
TN TARTEARG 254 1 AT AR L2 B — TR AR AR FURR N ARG B S5 R TR 32 A 76 3
TR R, HARARBEEAE RO L S U AN B2 JBAIRE 2R REAE S b B sl R R
AR T AR BRAR T IR AL R RN, BOCIT AR TEPORIR A Al bk v, AHAR T GE AT 1754
HAT I HRFERCR  TEAE Al B P o T4l 2R 1 X 3 B B v il {5 B2 32207 3k vl T OG0B0 ml 42 R R
RAE R RSN A B TS T R B X Ay B AR RO  E M A B R SR R A S
S I b BT S 3 RS BTR3NS ki e S N TAE S R h, R U i 2
FEPERRIFSEAEZE MR 7 FEHE TR MBI T | 2635 W BIOK 4R Se e HTZROGAT VR AR 1 o B HUR 26 i T
JEHE 23T Mo R R A S N S S TS TAR
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