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Dynamic monitoring and biodiversity analysis of light-trapped insect

population in Taigu District of Shanxi Province
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China)

Abstract: In order to clarify the species composition and species diversity of farmland insects in Taigu
District of Jinzhong City, Shanxi Province, and to provide basic data for formulating local agricultural pest
control programs, this study conducted annual monitoring of the insect species and quantities using insect
forecasting lamps and high-altitude trap lamps. The results showed that a total of 33 957 insects were
trapped by the two light traps, belonging to 217 species, 46 families and 11 orders. Among them, there were
32 221 agricultural pests, belonging to 196 species, 29 families, and 4 orders; and 1 569 natural enemies,
belonging to 12 species, 8 families, and 5 orders, with a benefit-harm ratio of 1 : 20.5. Lepidoptera and
Coleoptera were the two most abundant groups with 29 673 and 2 674 individuals, respectively. Calospilos

suspecta, Semiothisa cinerearia, Ostrinia furnacalis, Proteuclasta stotzneri, Helicoverpa armigera,
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Macdunnoughia crassisigna, Scotogramma trifolii, Aestia c-nigrum, and Anomala exoleta were identified as

dominant pests, while Chrysoperla sinica was the dominant natural enemy. Compared with the insect

forecasting lamp, the high-altitude trap lamp showed higher trapping efficiency, enabling more precise

prediction of the occurrence periods of local dominant insect species. The peak periods of occurrence of the

above major pests and natural enemies were identified. The results of this study clarified the composition of

the insect community and the occurrence patterns of dominant insect species under the lamps in the Taigu

area, providing a theoretical basis for investigating local insect community diversity and integrated pest

management.

Key words: Pest forecasting lamp; high-altitude trap lamp; population dynamics; dominant species; pest

monitoring; insect species diversity
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SeRE, 2023) (AW, ATUERT LU T M IAE Y 3 R
A ARE B0, TN A R AR G RS,
2021), WXIBAE (2022) 52 FH AU IIHRAT )N
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HLAE (2023) T 25 BR BT W90 B AR B0 4
FRRAE o HORE MR KT 5 8 25385 HU AR S Pl AN [
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2 BRESH

2.1 RHRBHELEH

W B R kit 29 673 %, KB T 18 B
179Fh, b, BIRF Noctuidae (39.1%) . R
Geometridae (16.8%) FIHE#HkF} Pyralidae (14.0%)
AR 2, DL =R R B H
B 1) 92.8%, K ik B} Sphingidae., S #k B}
JT % 3 Bl Arctiinae, Al o ik Bl
Lasiocampidae . 7 8% V. B} Lymantriinae, ] ik 7}
Limacodidae. %% 1% 7} Bombycidae . oo ik Bl
Bk Bl Elachistidae, K 7 ik &}
Saturniidae . % Uk F} Cossidae . ¥ HEE} Pieridae . 1k
B B} Nymphalidae . #& 1 £} Tortricidae 1 % #k #}

Notodontidae .

Thyatiridae

Erebidae [ B RURIE (5 AL 5.0% (1),

B H R fIt2 674 3%, SR T 8FH 14 F .
H o @ 4 B Bl Melolonthidae. K 4 F}
i 4 & Bl Rutelidae 1 2 H B}
Carabidae HY Fh 28 82 2, 2L 8138 B W Fh B iy
71.4%, &8 4 6 Bl Melolonthidae F1 N 4 fA B
Rutelidae 75 4 1 73 1l 7 5 75 4 B L S 80
46.9% A 43.8%; B Bt Coccinellidae . JE Ff Ff
Cicindelidae, 4> i, T F} Scarabaeidae. J¢ @\ F}
o B Bl Coccinellidae #1 B 4 fa Bl
Dynastidae 2] A 1R (1),

HAaRAdb1 6103k, RIETOMH. Hip
kel FLAF5 A 5 R A Al B RO 81.6% (1)

Cerambycidae .

Dytiscidae .

R1 KERXATHRRYEHHE

Table 1 Quantitative characteristics of insects under trap lights in Taigu area

WA (B B ToRILE (%) AMEREGE Gk
H Order B} Family Number of Proportion of species Numbers of
species under the same order individuals

TI%F} Noctuidae 70 39.1 11 602
RUIEF Geometridae 30 16.8 8550

I %L Pyralidae 25 14.0 7379
KAl Sphingidae 13 7.3 396
FHEEL Notodontidae 10 5.6 359

JT 4k AL Arctiinae 8 4.5 940
A} Lasiocampidae 5 2.8 73
#2187 B} Lymantriinae 5 2.8 180
FIIAL Limacodidae 3 1.7 32

%% H Lepidoptera

F KB} Erebidae 2 1.1 3
WL ik B Thyatirinae 1 0.6 2
F Bl Elachistidae 1 0.6 24

K AR} Saturniidae 1 0.6 3

F IR Cossidae 1 0.6 21
IR} Pieridae 1 0.6 2
IR Nymphalidae 1 0.6 1

B IEF} Tortricidae 1 0.6 104

7 15F} Bombycidae 1 0.6 2




54 PSR : LLPE A KA IXKT 75 B HURR A (9 B 25 -5 A R i 1531

43 1 Continued table 1

Yt () RIH TG (%) MR8 Gk

H Order B Family Number of Proportion of species Numbers of
species under the same order individuals
8 4> f6,#} Melolonthidae 3 214 1253
5 H Coleoptera
KB Cerambycidae 3 214 11
H:H Bl Carabidae 2 14.3 74
il 4 f B} Rutelidae 2 14.3 1170
T B Coccinellidae 1 7.1 66
FE R} Cicindelidae 1 7.1 1
Je BB} Dytiscidae 1 7.1 98
JE4: 8 F) Dynastidae 1 7.1 1
I} Pentatomidae 3 429 11
298 H Hemiptera
BEWARL Fulgoridae 1 14.3 8
WARE Cicadidae 1 143 20
KIEF) Lygaeidae 1 14.3 1
25U F) Coreidae 1 14.3 16
152 988 H Mantodea I WER} Mantidae 3 100.0 60
TEIEEL Chrysopidae 1 50.0 1314
Jiki# H Neuroptera
4 R} Myrmeleontidae 1 50.0 26
ez Wiz H Ephemeroptera EZ WL Ephemeridae 1 100.0 30
& 7B} Tettigoniidae 1 333 34
H## H Orthoptera IRIRA] Gryllidae 1 333 22
BEERL Gryllotalpidae 1 333 24
KB Tipulidae 1 50.0 3
XH H Diptera
E R} Bibionidae 1 50.0 6
HHIER] Vespidae 1 25.0 1
Ui 4R} Ichneumonidae 1 25.0 25
fE3#% H Hymenoplera
FE IRl Apidae 1 25.0 1
ARIETF} Xylocopinae 1 25.0 1
FE 1% H Blattaria FE R Blattidae 1 100.0 5
5% H Odonata 1R} Coenagrionidae 1 100.0 2
22 BEESMHE 5 20 A1 Shannon—Wiener 22 #1548 2 1% 22 1k 4 A

5 4 15 B 1Y Margalef =F & B2 48 507E 1.41~ Lo Pielou ¥ 2] FEFR B T 0.56~0.91 Z ], 1y
11.72 Z 8], F¥%04 6.00; Shannon—Wiener 2 kf R 0.73; Simpson £ H 4 A RAIE B A T 0.05~
PEA T 1.28~3.53, FHEH 2.52; Margalef £ 042, FIECH0.15; Pielou 15 EE 8% Simpson
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Fig.1 Dynamics of insect community diversity indices in Taigu area
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B, 224K 4 5 Rk Calospilos suspecta . 1 Rk
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4 7 1k Scotogramma trifolii . I\ F b % g Agrotis
c—nigrum . FEE# WH 4 f6, Anomala exoleta i 7&K
A4 XL AE L, T BB Chrysoperla sinica 4
HRE (£2).
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A A BT 4 A RS BRI 2 0 BT
Hag, FE4 120 HAIS 18 H A BUPI U i .
P HUAT I 6-8 A i iaedh], Jbe A 22 H i
ik 7413k, 2 HEFMEEHER, 4-6H
FRELT 6-9 FI i AR ALK . HO IR AT 1754 1R

wEEERE M-8 LA, ZEF6 H21H N
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ST HAFAE R 4130 556 3k, HURFINHRAT AL R 3
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PP e B AT H A R AU R R s
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YR EON 3 A AR S, FE6 1 22 HIiA
BI)JE AR W e g, R S4 AP, AU INRAT R H W
BN 4 AR A ISR B H, 7E6 A 21 HikEF|
JEAE W e 0, A 14 Fh o HUREINRIT 5 25 1
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Table 2 Insect dominance under trap lights at different time periods in Taigu area
Hi (A-A1) A B RE B
WyFh Species ] ] . WyFh Species ] . YIFP Species ] -
Date 1* dominance 2" dominance 3" dominance
3 B4y EEls N 4 EN Jeal
0.6207 0.1379 0.0690
Early March Apochima excavata Apocheima cineraria Dytiscidae
3 EEls N 4 Jeml N
0.5417 0.1667 0.0833
Mid March Apochima excavata Dytiscidae Apocheima cineraria
3ATH TR JiE M A H N 8
0.4150 , 0.1423 " 0.1067
Late March Athetis leptgone Scotogramma trifolii Dichrorampha okut
. HREE R Ik
4 H 4] TR i e 1 U ,
0.2617 0.2477 Macdunnoughia 0.1308
Early April Athetis lepigone Scotogramma trifolii .
crassisigna
. HREE R Ik
4 Hpa) TR ik e 1 U .
0.3045 0.1559 Macdunnoughia 0.1042
Mid April Athetis lepigone Scotogramma trifolii .
crassisigna
. HREE R Ik
4 H T A TR Jie e 1 0 ,
0.1865 0.1216 Macdunnoughia 0.1132
Late April Athetis lepigone Scotogramma trifolii .
crassisigna
HRLBE 1R Uk B R gk -
5H bA . o A N A1
Macdunnoughia 0.1465 Semiothisa 0.0849 0.0786
Early May . ) ) Anomala exoleta
crassisigna cinerearia
. HRE R I
5 AHA) INFHE LR A _
0.1745 0.0899 Macdunnoughia 0.0875
Mid May Agrotis c—nigrum Mamestra brassicae o
crassisigna
N BB i ot
SHT A NFHEE , .
0.2164 Macdunnoughia 0.0897 Helicoverpa 0.0785
Late May Agrotis c—nigrum o 4
crassisigna armigera
6 7 LA) FORIE INF IR AR
0.1569 0.0765 0.0725
Early June Ostrinia furnacalis Agrotis c—nigrum Chrysoperla sinica
e A
6 A HhA) YN TR .
0.1223 0.1185 Macdunnoughia 0.0705
Mid June Semiothisa cinerearia Ostrinia furnacalis .
crassisigna
6 T H] N EgiTTTE N K AE
0.1499 0.1141 0.1059
Late June Semiothisa cinerearia Anomala exoleta Ostrinia furnacalis
B R gk
THER KSR R Fotats
0.1866 Semiothisa 0.1425 0.0799
Early July Abraxas sylvata ) ) Maladera orientalis
cinerearia
= £A N
A A NS
7AHA] 22 R AR A R Rk oo
0.4865 Proteuclasta 0.0709 Semiothisa 0.0495
Mid July Abraxas sylvata . . .
stotznert cinerearia
TH A S0 i 2R 4 B RUBk BN
0.2741 0.2090 0.0950
Late July Proteuclasta stotzneri Abraxas sylvata Ostrinia furnacalis
8 A b4y AR A AR 4 B RSk K AE
0.2510 0.2312 0.1175
Early August  Proteuclasta stotznert Abraxas sylvata Ostrinia furnacalis
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4532 2 Continued table 2

H (H-H)) . F— I , B , B
YFh Species Yy Species YFh Species )
Date 1" dominance 2" dominance 3" dominance
s B
SHMH AR EL N o
0.1722 0.1470 Helicoverpa 0.1235
Mid August Abraxas sylvata Ostrinia furnacalis )
armigera
8HTH] g% AR A B Rk Jie A
0.1595 0.1445 0.1219
Late August  Helicoverpa armigera Abraxas sylvata Scotogramma trifolii
9H kA s L
AP N EN .
Early 0.2526 0.1591 Helicoverpa 0.1439
Abraxas sylvata Ostrinia furnacalis )
September armigera
9 A ) % Jie A 8 LA G B R
0.4518 0.1036 0.0735
Mid September Helicoverpa armigera Scotogramma trifolii Abraxas sylvata
9HTH % B2 NI ik e 1
0.4125 0.0970 0.0909
Late September Helicoverpa armigera Abraxas sylvata Scotogramma trifolii
HRLEE PRI -
10 H LAy W R i T R
0.1929 Macdunnoughia 0.1878 0.1726
Early October Agrotis segetum . Agrotis c—nigrum
crassisigna
10 A RAR HHIE T T i
0.2753 0.2079 0.1292
Mid October Xanthia sp. Agrotis segetum Oxytrypia orbiculosa
10 H F A b 0k RARH B IR
0.2448 0.1888 0.1678
Late October  Oxytrypia orbiculosa Xanthia sp. Agrotis segetum
R I
11 H LAy s v PR P I W B ,
) 0.2391 0.1957 Macdunnoughia 0.1522
Early November  Uresiphita ferrugalis Agrotis segetum o
crassisigna
800 - — AT S R
Daily trapping amount of high-altitude trap lamp
— B IERAT R F A R
700 k Daily trapping amount of pest forecasting lamp
600 |
%; 500 F
S
B
S
“ 400 b
i(
I8
300
iy
200
100
o L, ) K, W W Mg
<t v O O >~ 0 N O —~ —~ N 0 F v Vv O >~ - v O — = A
Sogg-agdancagd T dsSas A qgsgy
8383833 TL8LL8E8E55588883833=s=2z=¢z
H#HDate (mm-dd)

P2 RAT XA [RIAT 5 8 4 ) B A A H T

Fig. 2 Daily trapping numbers of insects with different trapping lights in Taigu area
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Daily species number of high-altitude trap lamp
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Daily species number of pest forecasting lamp
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Fig. 3 Daily number of insects trapped by different trapping lights in Taigu area

2.5 MBMELEDE

XFARAS I 10 Bl fL 34 B AT T A & AR B
SIAT o HURE DR AT 5 i 25 75 kT B JR AR W, X
A B BT MRS B Rk . MR sk
FE KR SOFE AR Z M =R R, 20k
51623, 27783k M2 970k, ZZHHA S BN i
7 B R A T 4 A I DU AR KT R R A 1
HATH RAEDT -5, FELAEMASH KT H-
8HTAI. 7H LfI-8 A Lfufne Asf-7H 1.
PR . FOKEE | ARAS L | HREE RO . E A 1R I
FN b2 PEAE 25 5 BT T B9 R 2l A 5
o PR R e B2k A E RO H-8 T
f; FOREEAT R AE WA TE 6-7 A F18-9 15 A
I = AR AR 6 Apa)-7H . 8-9 A9
Ha)-9 H Na); AREER IR & B4 A-4 1
Fa). SHYRI-6 H . 6 Afa)-7 A A7 HHa)-8
H ek ) F2 LA 4 Ao fr . 6 A
F8 Ha); N2 R kA I B AE N AE 5-6
Ho WAgss A 2 E R YE6-T H  (BRANEE
UL 46 i b tH TR T )

W A AR R A A, RIS R BLAE

5 AR RIHRL L, R 280N PR i A
S5H2H. SAK-6 A%, 6 128H . 7TH2H-7
H4H ., 7H20H . 7HK-8 AWIFI8 H 25-26 H
By ISR REAR (a3

3 SipSitie

FIERFIE R, A XI5 AR F AT R R
P LLBEE H o £ (F w4, 2019; THRBL,
2021). SEH HRLMIEY) . W SRR A
b HU, R Al AR 7 FUR 2 4 ol T R
4 SRR I 3R [ A Ay i K D R 7 9 ke
% (VLM SE, 20165 HZEIME%, 2017; FitE
M, 2017; FWIFFESE, 2019). ABF5EERM
R A B R . MR . FOKREE | BRI
FRES . AR BE K | I 1 A R N T b R R
B IX A E . HLAFE 25 i U N kA
WiEcA W, PRI 6-9 H o ZARARS BRIk
FRE RO 5 22 DL S AR R g ot 1, PR E 2
W8 BRI R A OB 8R4F, 2022;
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F/ANTE, 2023) . BT BRI A WK 8k
Wor e 6-7 HM8-9 H. Mik A6 A MalJE,
TR UE [ BR TF A B A gl B, R R R OR A T 0
MR B, Y TR ATF AR, X T KR R
foEWHE R ORAEE, 2024), SAH1EEFIRE 3252
RAEMAET A BA-8 A LA, KEAFIL R EL
B BRI (24305, 2008), XF KA HLIX XY
Hif) A FRE A VT I fE o AR BE R ik &)y T
FERFERGM ARG (L%, 1999),
e W T MR — R R, R 2
TRV E RS, SR MEA R
R e (eeiids, 2023), ik, s
AR B SR KA X R B AR =, DR
R B TR T A TR SRR A BT 3R R TR . AR AL
N T b 2 2 32 285 A AR A Ok (B 4%,
2020; ZEHWES%, 2024). MRS FZLIE U
R, IR REWS-9H, NFHEERENTE
5-6 A Al RIVE R TR AR S HUR N S PR AR Y
b DX R T AR A Ry 3 i T

B A T 4 R R AR R 0 A R > b P AR . A
9T R A BRI & fagh Ml M E /N . K, &
K. mR. AT BT DRE mH¥E, B3k
AR LA B SE . MROR . SRR A (BEEE
T4, 1991), e ke i 4 i & AR AE 6 A
-7 A BA), IR R X AR A A K B3], 1
FEA M A 7= o F R B A T A L B IR o ST
St g B AR, DR AT AT R
PEATEBE, DA M I A a4 AR TR, 8
FIBHIH I H W AR VR AR5 KT A
FERHER, HEE AR s 6 H TaIMS
HTwHa, 58FHMMREML (Pumario et al.,
2012) . SRIMBR P ARG AN, Hw KSR TR SR AR
R 8 5 T B A AR 2R B B b IR R
T A s ) 3 U 20 4 A Rl A 7 AR L
PGS . T REA Y AT LA fin AR 21 A Y K R
W ZEES EEE (Paredes et al., 2019), FEIM
P 25 L, R AT AR R AR XA A AE A ) A
Jr B IR 25 RO R B AR AT, DA D s X Al
KRR

ARTFGEEE WD, U IR KT R 2S5 AT
YIRE R T s pg Wom (AT 1 A AR
W BB —E 225 AR W R s i U
i T U T, HUF IR AT 7E 7-8 H i
AN, ORI, e S iE T 6-8 A

YR 4 e DA ) (] B R IO AT R R A A KT
B HBEYF BN A TE shim T8 Hif &, I
HHAMENEDIYS THBHBAENDRE, &
FIFERAT R B AR Z | W ER EAE K AR
R R RE AL, S HUE IR AT EAR AT LA AT
AR, T D H I AT I
TR o AT UL A s AT AR X R
1) A S A ) S o SR R I AT A
TET i 25155 AT 09 462 8 o A6 4 KT 3 & D667 Wk i
SAHMXORNAT LK, HARX G R, BE TR
T IR AT /Y ROCIT AT s S ok, Huts IR AT
Bimi A T, BRI AT m A, He
AR A i B R (Rl S 4, 2023), [
I, FESEHREE . BEYR 2R R,

& BE L By T 7 M V% (Iserhard et al.,
2017) . KRAHLIX YA BER s, WRh oA
5y, HAEWZHMNEFE, B RAFHALA
i XfFe A . 7TH. SAMMZHESFEE
110 N T D g A= DO [ o A 7% i i R
AR, TR A s
2 (Davidson, 1933; Wainwright et al., 2022) .
[] IF 1/ 22 B SR R R ) v B Bl AP L A i R A AN
X R A AFE IR R 2R 0 U, X R R A PE AL
AEE T IR 22 (Fox et al., 2018) ., KA
5 A AR ARZE T B, 9 A TR ARIRITF IR
R R, T 3 2 B RN R AR Bl R R SR AR B AR,
Vo SBUTHER AiE R . IR SAES A
HAJLAET, X TATARCR A RIR K, HETES
A ) &84 H IR = b, mlae 2 o 9
TR AR i R SR R 5 ) 2 AT RS 8
TE5SH22H . 5HK-6 %), 6 H28H . TH2H-TH
4H., 7H20H ., 7THK-8 H#IM8 H25 H-26H,
AT DX 35 A A [ 2 B 1 o W L AT R 1 1 SR K
G BRI 0 R iR R AR T 0 B2 o A A= )
AIRESS AR — 252, 32 8 EB 4 B A AR AR R AR 1
AN BURGRAEARSERE | S5 RRAEAS B 45 ]
e, AN B R AR EE A YR,
So 53 LA A e S A AT (A 50 RE o 5 R L AR AR
RN EITIE AR S S o W T 588 R AN B ik
MR AL, AHESEAUCH o 2R o i 2 R M ERE
K, MRA—ERRBRYE, B, 5 AR 22T
ABFFE 20 X R Ry R 2 A, AT T R U
KA, DB IRRAE A 7 e 4
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Appendix Fig. 1 Annual occurrence dynamics of the dominant insect species trapped with different trapping lights in Taigu area
. R ReFERESTSIHERIERE, CaPLRERLE NI FHE. Note: The black line in the picture represented the trapping amount of the

I

high-altitude trap lamp, and the red line represented the trapping amount of the pest forecasting lamp.



