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Investigation and analysis of insect diversity in different
habitats in Yanqing district of Beijing
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Abstract [Objectives] Different habitats have different dominant insect groups. Based on the results of insect collection in
Yanqing District of Beijing, the objective of this study was to analyze the relationship between insects and their habitats.
[Methods] From September 2017 to August 2018, insects were collected in the Yanqing District of Beijing using the four
sampling methods of sample line transect, Malaise trap, light trap, and trap with mixture of sugar and acetic acid and water.
The species and number of collected insects from the respective habitat type were identified and counted by habitat types.
[Results] During the whole sampling period, a total of 25 885 insects belonging to 15 orders and 132 families, a total of 379
species were collected fromYangqing district of Beijing. The most collected insects were Diptera (27.12%), followed by
Hemiptera (25.25%). The order of these sampled habitats based on the collected insect abundances was following as wetland >
farmland > grassland-shrub > forest > afforestation; The order of these sampled habitats based on the family number of
collected insects was following as farmland > wetland > forest > grassland-shrub > afforestation. Moreover, there was
significant difference in the Margalef richness index of insects among different habitats in Yanqing district of Beijing (F=22.15;

P< 0.01), the order was following as wetland > afforestation > forest > grassland-shrub > farmland; and the order of these
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sampled habitats based on the Evenness index of insects was following as wetland = forest > grassland-shrub > afforestation >

farmland. Furthermore, there were significant difference in the insect diversity index H' among different habitats (F=25.50;

P<0.01), and the order was following as wetland > forest > afforestation > grassland-shrub > farmland. And there were

significant differences in the insect dominance index (F= 20.6; P< 0.01), and the order was following as wetland > forest >

afforestation > grassland-shrub > farmland. In the survey of Yanqing district of Beijing, the insect Similarity coefficient

between the five types of sampled habitats was between 0.25 and 0.50, which was shown as the low,.with the exception of

wetland and grassland-shrub, which were lower (0.185 1). [Conclusion] He results show that insects have specific selection

tendency in response to different habitats. Areas with few people involved, such as wetlands and forests, are rich in insect

species and abundances, and simultaneously have good community stability. So the protection of insect diversity in Yanqing

district of Beijing should first take measures in wetland and forest areas.

Key words habitat type; insect biodiversity; species and abundance; community; similarity coefficient
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Fig. 1 Schematic diagram of insect diversity survey
sites in Yanqing district of Beijing
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Table 1 « diversity index survey site selection information

RS RARARE R R S #‘ETE%E%&I z#%@z m%&&%#&%&z YIS R 5L S g
Suryey Longitude (°) Latitude (°) Species Total R ichness 'Dlvers1ty memance Evenness Habitat
point index (D)  index (H') index (4) index (E)
1 115.86 40.46 4 5 1.86 1.33 1.97 0.96 FHE AR
2 116.06 40.51 8 2.89 1.91 2.29 0.98 AR
3 115.96 40.37 10 44 2.38 1.44 2.03 0.63 i K
4 116.19 40.5 11 29 2.97 1.97 2.33 0.82 AR
5 116.21 40.46 7 42 1.61 1.95 232 1.00 B U R
6 115.88 40.41 14 40 3.52 0.69 1.56 0.26 A
7 115.94 40.37 4 66 0.72 0.96 1.74 0.69 A H
8 116.19 40.56 10 57 2.23 1.58 2.11 0.69 A
9 116.26 40.72 5 27 1.21 1.36 1.99 0.85 A H
10 116.43 40.57 6 11 2.09 1.54 2.09 0.86 A
11 115.95 40.42 11 47 2.60 1.93 231 0.80 Nk
12 116.09 40.45 47 144 9.26 3.21 2.96 0.83 PN ¥
13 116.11 40.58 23 107 4.71 1.88 2.28 0.60 PN
14 116.24 40.56 34 217 6.13 2.66 2.69 0.75 N3
15 116.23 40.43 10 44 2.38 1.36 1.98 0.59 PN
16 115.90 40.51 10 32 2.60 2.15 2.43 0.93 FoZ
17 116.11 40.36 9 25 2.49 2.12 2.41 0.96 Fo
18 116.18 40.66 12 24 3.46 2.25 2.48 0.91 Fod
19 116.44 40.7 17 35 4.50 2.17 2.44 0.77 Pk
20 116.48 40.59 20 51 4.83 2.66 2.69 0.89 Fod
21 116.36 40.7 50 509 7.86 3.95 3.31 1.01 SLTa: L
22 116.43 40.56 71 237 12.80 3.56 3.13 0.84 T
23 116.18 40.66 72 707 10.82 3.46 3.08 0.81 SLTa L
24 116.04 40.52 51 167 9.77 3.51 3.10 0.89 T
25 115.86 40.41 48 118 9.85 3.47 3.08 0.90 B
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Table 2 The list of insect resources in S types of habitat in Yanqing district of Beijing, China
GGy MR RIERE B R TERE Dpeofhabiat
Order (Family) Individual Individpal Numbfer of Specie.s 4 H N TE b B Ak RUHEAR
numbers  proportion  species  proportion Farmland Afforestation Wetland Forest Gr':lslii)nd-
23 H Hemiptera 6536  25.25% 49 12.93% + + + + +
REEF Delphacidae 34 0.13% 2 0.53% + + +
%} Aphididae 1254 4.84% 4 1.06% + + + + +
1} Cicadidae 54 0.21% 1 0.26% + +
%%} Pentatomidae 331 1.28% 9 2.37% + + + +
J& A} Diaspididae 12 0.05% 1 0.26% +
KAl Delphacidae 210 0.81% 2 0.53% + +
M EEl Aleyrodidae 442 1.71% 1 0.26% +
£ 17l Membracidae 124 0.48% 1 0.26% + + + + +
TRBA] Cercopidae 12 0.05% 1 0.26% + + + +
&Rl Fulgoridae 335 1.29% 2 0.53% + + + + +
i #%55} Reduviidae 29 0.11% 3 0.79% + + + +
HIHFR Miridae 1211 4.68% 4 1.06% + + + + +
B %R Gerridae 12 0.05% 1 0.26% + +
KREE Psyllidae 243 0.94% 2 0.53% + + + + +
Gls 21 0.08% 1 0.26%
zlzcﬂfnﬁrosomatidae " " " " "
i i 2 155 0.60% 1 0.26%
ﬁf?ymiiridae i * i *
1545%} Nepidae 34 0.13% 1 0.26% + +
MWL Derbidae 135 0.52% 2 0.53% + + +
1A} Cicadellidae 1681 6.49% 3 0.79% + + + + +
ZIEF} Coreidae 172 0.66% 3 0.79% + + +
KR} Lygaeidae 32 0.12% 3 0.79% + + + + +
Ik IR Alydidae 3 0.01% 1 0.26% + +
F W B Blattaria 39 0.15% 2 0.53% + + + +
FEWERL Blattidae 2 0.01% 1 0.26% + +
Hi#F} Polyphagidae 37 0.14% 1 0.26% + + + + +
i E 3 0.01% 1 0.26% .
Ephemeroptera
4%l Ephemeridae 3 0.01% 1 0.26% +
5% H Coleoptera 3578 13.82% 144 37.99% + + + + +
7k} Bombycidae 33 0.13% 1 0.26% + + + + +
FLUER} Crambidae 121 0.47% 1 0.26% + + + + +
FUEEL Geometridae 454 1.75% 15 3.96% + + + + +
il A Limacodidae 123 0.48% 3 0.79% + + + + +
KARHF; Saturniidae 6 0.02% 1 0.26% + +
A2 A) Psychidae 41 0.16% 1 0.26% + + +
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£53% 2 (Table 2 continued)

Bk :
S AMEWE] RS R EESERA Type of habitat

Ordaer ilfiniily) Individual Individgal Numb;r of Speci§s prate! K WAL TRk FOHBHEA
numbers  proportion  species  proportion papjand Afforestation Wetland Forest Gr:ﬁiﬁjnd_
YT IR} Arctiidae 209 0.81% 10 2.64% + + + + +
FEIF Lymantridae 47 0.18% 2 0.53% + + + + +
HUER) Pieridae 56 0.22% 5 1.32% + +
KR} Papilionidae 6 0.02% 1 0.26% + + +
JIER] Lycaenidae 62 0.24% 3 0.79% +
e R} Nymphalidae 52 0.20% 3 0.79% + + + + +
LA} Tortricidae 55 0.21% 3 0.79% + + +
H-ige 88 0.34% 5 1.32%
iis?ogiﬁpidae N " " *
F KA} Gelechiidae 32 0.12% 2 0.53% + + +
WA} Pyralidae 599 2.31% 13 3.43% +
KREEFF} Cossidae 29 0.11% 2 0.53% +
FrWERl Hesperiidae 19 0.07% 1 0.26% +
KIFAL Sphingidae 196 0.76% 14 3.69% +
MR} Sesiidae 25 0.10% 1 0.26% +
SEFEP] Erebidae 20 0.08% 1 0.26% + + + +
ARE5F} Satyridae 47 0.18% 1 0.26% + + + +
R F} Noctuidae 1094 4.23% 43 11.35% + + + + +
FH%F} Notodontidae 164 0.63% 12 3.17% +
fikx##® B Neuroptera 351 1.36% 6 1.58% + + + + +
Bl Chrysopidae 184 0.71% 3 0.79% + + + + +
#5452 F} Hemerobiidae 39 0.15% 1 0.26% + + +
I WA} Mantispidae 6 0.02% 1 0.26% + +
R 122 0.47% 1 0.26% . . . . .
Myrmeleontidae
E3WH Trichoptera 5 0.02% 1 0.26% + +
A1 %A} Phryganeidae 5 0.02% 1 0.26% + +
¥ H Hymcnoptera 2 677 10.34% 42 11.08% + + + + +
15 Eumenidae 44 0.17% 1 0.26% + + +
HHIER} Vespidae 461 1.78% 7 1.85% + + + + +
1R} Ichneumonidae 485 1.87% 9 2.37% + + + + +
H{1&F} Braconidae 321 1.24% 3 0.79% + + + + +
G /NI 131 0.51% 1 0.26% . .
Pteromalidae
Rl Apoidea 332 1.28% 3 0.79% + + + + +
JR¥F} Sphecidae 122 0.47% 3 0.79% + + +
HI%R} Chrysididae 69 0.27% 3 0.79% + + + + +
=R Argidae 110 0.42% 1 0.26% + + +
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43R 2 (Table 2 continued)

e -
M KRG WE R FEBEZ Type of habitat

Ordaer ((lfirrr)lily) Individual lndividgal Numbf:r of Specif;s pratt! N3k B Ak FEHEA
numbers  proportion  species  proportion papjand Afforestation Wetland Forest Grzsl}sliulai)nd-

HEIERL Bombidae 88 0.34% 2 0.53% + +
Igf H W) Aphidiidae 65 0.25% 1 0.26% + + +
g /N#EFL Aphelinidae 55 0.21% 1 0.26% + + +
1%} Tenthredinidae 29 0.11% 1 0.26% + + +
R} Formicidae 334 1.29% 5 1.32% + + + + +
kiRl Pompilidae 31 0.12% 1 0.26% + +
1% H H Psocoptera 132 0.51% 2 0.53% + + +
M 1Bl Psocidae 112 0.43% 1 0.26% + + + +
sl il et R 20 0.08% 1 0.26% .
Thyrsophoridae
$53 H Coleoptera 2439 9.42% 67 17.68% + + + + +
#HF} Carabidae 201 0.78% 7 1.85% + + + + +
Bl Cassididae 13 0.05% 2 0.53% + + +
N BURL Cleridae 9 0.03% 1 0.26% + + +
FEH AL Cicindelidae 29 0.11% 1 0.26% +
1E4:f Pt Cetoniidae 56 0.22% 1 0.26% +
16 F} Cantharidae 126 0.49% 2 0.53% + + + +
& TR Buprestidae 33 0.13% 1 0.26% + + +
HM 4P} Attelabidae 67 0.26% 1 0.26% + + + + +
NI R} Elateridae 20 0.08% 3 0.79% + +
i 4 f6 8 Rutelinae 126 0.49% 3 0.79% + + +
Jo A} Dytiscidae 26 0.10% 1 0.26% +
HZEFF} Silphidae 49 0.19% 3 0.79% + + + + +
LR 55 0.21% 2 0.53% . . .
Tenebrionidae
ZIH Al Coccinellidae 286 1.10% 8 2.11% + + + + +
kAl Lucanidae 31 0.12% 1 0.26% + + +
18R} Chelisochidae 112 0.43% 1 0.26% + + +
w4t R 51 0.20% 4 1.06% N . .
Melolonthidae
K4-F} Cerambycidae 171 0.66% 8 2.11% + + +
BEH B Alticinae 265 1.02% 1 0.26% + +
Pl e R 3 0.01% 1 0.26% N
Endomychidae
R4 08l Dynastidae 31 0.12% 1 0.26% + + +
£ H B} Curculionidae 259 1.00% 6 1.58% + + +
B &l Chrysomelidae 337 1.30% 7 1.85% + + + + +
[t H R 83 0.32% 1 0.26% N . N . .

Cryptophagidae
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£53% 2 (Table 2 continued)
I N G R AT Bt
Order (Family) ~ [ndividual Individual Numberof = Species s IS (iassfl o
numbers  proportion  species  proportion garmiand Afforestation Wetland Forest shrub

IE4E H Odonata 36 0.14% 4 1.06% + + +

1} Coenagrionidae 16 0.06% 1 0.26% +

IRl Libellulidae 17 0.07% 2 0.53% + +

WER} Aeshnidae 3 0.01% 1 0.26% + + +

B H Diptera 7021 27.12% 43 11.35% + + + + +

KR} Tipulidae 810 3.13% 1 0.26% + + + +

iR Psychodidae 122 0.47% 1 0.26% + + + + +

Z5hF} Lauxaniidae 39 0.15% 3 0.79% + +

PEBR} Chironomidae 27 0.10% 2 0.53% + + + +

KRR 61 0.24% 2 0.53% . . .

Dolichopodidae

FFi@Al Chloropidae 21 0.08% 3 0.79% +

JiRiEE} Sarcophagidae 120 0.46% 5 1.32% + + + +

Sk A Pipunculidae 32 0.12% 3 0.79% + + +

% i1l Bombylioidea 23 0.09% 1 0.26% + + + +

Zf IR} Tachinidae 1612 6.23% 1 0.26% + + + + +

AREAL Calliphoridae 482 1.86% 2 0.53% + + + + +

BT Asilidae 865 3.34% 2 0.53% + + + + +

#7B} Tabanidae 538 2.08% 2 0.53% + + + + +

BWFUEH} Syrphidae 253 0.98% 10 2.64% + + + + +

KU} Stratiomyidae 64 0.25% 2 0.53% + +

A} Culicidae 88 0.34% 1 0.26% + + + +

/N4l Ulidiidae 23 0.09% 1 0.26% +

1A} Muscidae 1841 7.11% 1 0.26% + + +

WA H Mantodea 32 0.12% 2 0.53% +

1#} Mantidae 32 0.12% 2 0.53% +

2%% H Thydsnoptera 457 1.77% 3 0.79% +

#ij b} Thripidae 132 0.51% 1 0.26% +

SE IR 325 1.26% 2 0.53% N

AEolothripidae

E3## H Orthoptera 2568 9.92% 12 3.17% + + + +

PSRl Oedipodidae 167 0.65% 2 0.53% + + +

B8} Acrididae 456 1.76% 1 0.26% + + +

Z2WER} Tetrigidae 279 1.08% 1 0.26% + + + +

iR} Gryllotalpidae 503 1.94% 2 0.53% + +

PEEEElL Gryllidae 543 2.10% 3 0.79% + + + +

i TR} Tettigoniidae 266 1.03% 2 0.53% + +

HESLaRl 354 1.37% 1 0.26% . . .

Pyrgomorphidae

#E# B Plecoptera 11 0.04% 1 0.26%

1P} Perlidae 11 0.04% 1 0.26%
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+ 1169 -

RERCHAH (98 B ) >{EHL (92 Bl ) >ZRMk (90
Bl ) >EHIFEAR (74 BL) > &k (738F) (E 2),

22 ARAESEEGHRBEYSHFY

221 o BHEMEEYH JLEERX AR AR
1 Margalef 3= & B P8 80 F 7R AN i 35 22 5 ( P<0.01 ),
FEI AR > N 3R> RS B AR>S AR [, Ho
iR 10.22, RHEH/NK 1.95; H5J TR ERM
R M =AM B AR>S A MR o R TR A 45
B ZREER H Al B 225 (P<0.01),

6 000

4000 -

FReHUBHL (A)

2000 H

8 000 ~ E 3R H 5 %% Number of collected insects - 120
O % B B1%% Number of collected insects families

FEI I b > FRARS AR>S T, R
R RAFEN B 25 (P<0.01), RIHIE
Hi>FRARS At s> ARSI (£ 3),

222 B SEMIEE EIRT R K WA,
5 Fh AR SRR A 35 (] B SR A AR DL R BT
0.5, RINHEARFBIBAAAR, Hrp, {BHs
A 5 S FR I R M A 1 A B 2 78 2 B AL e 1K
90185 1; MBI AR A S5 ISR FH A 35 S A i
A 0.458 3, JHbA BTSSR ZRARAE BRI 2 ]
MIFILE R, M 0.4217 (£ 4),

Nunber of collected insects (indivduals)

K H PN 73 1

Farmland Afforestation Wetland

Number of collected insects families

LN FHbE AR
Forest Grassland-shrub

H: 35247 Type of habitat
B2 dEHEXRXAREERENEHBEFMBIE

Fig. 2 Number and families of collected insects in different types of habitats in Yanqing district of Beijing

F3 ARERWERR 5 AR ERYTH SRR

Table 3 Biodiversity indexes of collected insects in 5 types of habitats in Yanqing district of Beijing

o PR ZEEPETE AL A Hl N TE R T b PR HHIIE AR
Biodiversity indexes (a) Cropland Plantation Wetland Forest Grassland-shrub

FFEEE Richness index (D) 1.95+0.48 5.01+1.27  10.2240.80a  3.58+0.48 2.34+0.27

YJ2) 848 Evenness index (E) 0.67+0.11 0.72+0.05 0.89+0.03 0.89+0.03 0.88+0.07
ZFEMEFS S Diversity index (H') 1.23+0.17¢ 221£0.01b  3.59+0.09a  2.27+0.10b 1.72+0.14bc
P BEFE % Dominance index (1) 1.90+0.11¢ 2.44+0.17b  3.14£0.04a  2.49+0.05b 2.19+0.08bc

F B N EAR DR B F AR AR NG FRER R LSD K0 AN ) A5 i B H AR MRS B IR A7 1 2 1 22 57

( P<0.05 )o

Data are mean+SE, and followed by different letters indicate significant difference in the insect diversity indexes among

different habitats at 0.05 level.

R4 ERE S5 FERRERYAECEREHTER

Table 4

Similarity index of insect in 5 types of habitat in Yanqing

H 552570 Type of habitat 48 Cropland A X&#K Plantation @3 Wetland  ZFAK Forest EiHbi#E A Rassland-shrub

A% H Cropland - 0.365 4
A&k Plantation - -
13 Wetland - -
FEHK Forest - -

0.256 1 0.400 0 0.458 3
0.299 0 0.274 7 0.256 1
- 0.4217 0.1851
- - 0.302 3
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3 GRS

A GE T O b T A BR X R AP 2R R AT B
BREEM R G, HoREN R B & 15 1H,
PRI 2 X R B 2R 2R B9 b R R AR
M7 BN, 456 S IR PR,
KT . FABEEEUE b 78 LR 4G 01 22 1% B e
X, TERE PRI R f g b . AR WoR
e RIX LA R d sk e T EH . SCHE | %
WH | S E AR H A SR BRI 5 R
R A 2 MR B, 3 Fpoh s HEY &
W H Z R AT AR A8, T8 SE PR IXA ] A 45 1 B 1
AR 3, AR B A5 2R AR R AL TR
KA, (B R R E R A A SRR, X
RINTEL M AT, F R R AN, KSR
B EAE AP AR, & — R PR 22 1 AR 82
B, FRGRENE (MTa)5, 2018 ), TELER
XARHERF- Jigk H rh e B2 il B R R L, 2K
W AR A GAABIARE, W7/ GRIEH )
KR RS KL U 2 B Riptortus pedestris

( Fabricius ), 7E/K THRERKEML K Lygaeus
hanseni Jakovlev, JUIETTHE PR IXAEY)—4FE e, ¥
3 R B HORREAE T 7] 56 BB 4, 1T [R] A 24 4 fiff
FHR R B R A I BOER TR R BRI &
a7 5 R A G2 MR T, fi 2 R] 5 Y R
S (EAl, 2006 ). 735k, 4 H B YRR
—, WAMTFERYRL (R%IE, 2013), 7EdL
ST EE P DX N 3 bR et A A SR A 1) Ak 24
THEOL. SRMBIENARN, TE2 NG R —IK
200 m IUFRLH M RERE R D AL, X 5TER
FH A0 R AR 1 10 2 IR o HE TN BOX — B4 Y D K]
SN R M R AR R 2
K, NEMAEHEgAEE 5, LIRS 2
P B H HARXT T4 B AR S R G HNERE o M
TEARAEBEA Z2 P AR IR ) i R YA, A 2D
MIARRE B o , WA AN HTESsEm, SRR
PEFE BT 7R H ke 5 B0 A5 U0 o I b R0 AR bR AR
DR R MR, i S b DO g 2 A
Fm, BT RRREAL, AR R D CREA R 7

(B¥, 2014 ),

AEALLRE ZR BB T b 5t T 4 BR XAS [R) A 45
FL A S A M A o TEAS A v, AR5 TR

oL PR 7R BB R bV K R b R SR A AS A AR
(0.1851) 41, BRI AHEAMML, X 5k
SUBRLE A G TEALEE RE TR, AT
BN ) A= 35 (] B e i b 22z e, IRk A 7
A A TR A . TR AR AR A AR B
TELE PR X 704 1 BT AN 5 2 BT K 2R b (B
S ). IR K B . R . BB BRI |
T PRI NE b 5 B KA, b A 355 B 2 %
MIAGE, A SR AR BH H oae 4  Re , ErP R 2
e PRI P28 B i e I A, E AR 2 AU A AR
U (R R AR NSAR , T 10 Ml i R SR SR A ALY
R AERE o T b R R b R Y L AR L A B
iX, X S5HPEMREMAKE A LR FHHEA
22 Jg A FERII R ] i e B R AR B, S I AR 35 v
() B ORI B A v, 3k HEL AR R S A B PR R 2 Dl —
SEAEFIAMZAEAMUEREAR, RRZHERIR, 5
T b Py R RS X AR

FEb 5T AE PR X0 b 1) R A i iz H B3
H A 5 R, ok 2 B B2 K I K 5T i) 4 7s 28
By (MIREE, 1996; H/INEMZLGHEE, 2006 ),
FES BRI | BT 7K 2 10 0 T £8 K 2 1 2
SRAER| T X 3 KR A, BAh, TERBRIRIB R
BT IFRE 3 % B AR JE DR X 326 1l X[ K IR K BT )
Wb F K- o BT K RN T R K 2 527 B UG 1)
KIS, LR s IR L8, XIB R 1
BN TR NN A S R BTKES &b &
BRIz — . 20 22 80 4EARJE ], XK
ZHEGY, 90 AR ARSIRIL, 1997 4K
JFERE AR IR T A TR KK IR R . ZJRFE 2007 4
8 A E B FAE A AL AR KK 5, 33t A B
BT b DX b AR S R AP R AR T TS (4
4%, 2018 ),

R A X AR TS L R
o FEPR DX AR B A S I TAER MBI, 45
BRI, M SRS, RIS R
Ko 7EHEDR X (1 B MU A vh R AR B 25 885 3k,
LUTE 15 ANH 132 BF (EBr R RS e IR} ) 379
P B, SRAE Y R A B fe 2 1 LA H 43 3R S
H. P#H. 85 H . B#EE, b5k S
76.53%, KA BRI 2 1 LB il e iRl
mgRL AEMERL . R, SRAEEED IR LAY
29.35%, RERBBERZ AT i, RER
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BB Z RS AR I, AN ] A i 2 R B oy
Margalef F= & JEFREL . ZHEHEAE BORM M #1854
TEM R 22 5% (P<0.01), {BHBRIZRMRAEBE I 24
PEREEOR T H A A 3% . B AEAR R AE R 3 5 FE 4
G E S, WH ARSI BB S5 . &
FH A= 4R A B VB 2 (0 SRR R R UK, TR £
BEPEFR B T 15 00 o AS[R)AE B3 1Y B HOARLBLRE 38 B0k
ik, 4bF 0.1851-0.458 3, FHrp gt A ZRAR K AH AL
JE e, 5 R R A AR B B K . AN)ZE B
SRAERY R BB RS R R 25 58, (AR R T eIk
FREARLE: o 2 25 SR R s R O AN [ AR B A e
1] o VR FNRRAREE D N PE K, AR M/ N
XA R, BRI, AW Z R
P B S ) T A SR B I

SZ X #k (References)

Brittain CA, Vighi M, Bommarco R, Settele J, Potts SG, 2010.
Impacts of a pesticide on pollinator species richness at different
spatial scales. Basic and Applied Ecology, 11(2): 106—115.

Cao LJ, Zhao HR, Du XL, 2018. Community diversity of forest
insect in Baihe forestry bureau. Journal of Northeast Forestry
University, 46(3): 74-79. [&HilH, ®ALT8E, FLEEHK, 2018, K
ARl JR) AR R VR AR 1. ARALARAL 224, 46(3):
74-79. ]

Christensen NL, Bartuska AM, Brown JH, Carpenter S, Antonio CD,
Francis R, Franklin JF, MacMahon JA, Noss RF, Parsons DJ,
Peterson CH, Turner MG , Woodmansee RG, 1996. The report of
the ecological society of america committee on the scientific
basis for ecosystem management. Ecological Applications, 6(3):
665-691.

Dong H, Yang GL, Kong LG, Zhang WG, 2017. Collection,
production and preservation of insect specimen. Journal of
Laboratory Science, 20(1): 37-39. [F£4, ) 1, fLAT, ik
T, 2017, RRASRABRYE HIME SO, SSRERLE, 20(1):
37-39.]

Ge Y, Guo M, Cao YY, Wu YY, Wan X, 2014. Insect community
diversity of different habitats in Caizihu wetland at the middle
and lower reaches of the Yangtze River. Chinese Journal of
Ecology, 33(8) : 2084-2090. [557, #¥1, HEH, Bk, J7
%, 2014, RKYLH T JEE TR R A B8 B L BV 281
HEZReRZR, 33(8)  2084-2090.]

Gu W, MA L, Ding XH, Zhang J, Han ZW, 2011. Insect diversity of
different habitat types in Zhalong Wetland, Northeast China.
Chinese Journal of Applied Ecology, 22(9): 2405-2412. [J#Hiff,

¥, TORE, ki, mhgh, 2011 LRI AR R AE B R
WEFEE. RS, 22(9): 2405-2412 ]

Haslett JR, 2007. European Strategy for the Conservation of
Invertebrates. Nature and Environment, No. 145. Brussels :
Council of Europe. 14-50.

He YC, Yang GJ, Wang XP, 2018. Diversity and stability of
terrestrial insect communities in different wetlands in Yinchuan.
Acta Entomologica Sinica, 61(12): 1439-1452. [{aj = )Il, #5¢
ZE, NG, 2018, HUIRE R bk B AR SR SR
. BHRAER, 61(12): 1439-1452.]

He YX, 2006. Study on the insecticide resistance and its mechanisms
in Bemisia rabaci (Gennadius). Doctoral dissertation. Fujian:
Fujian Agriculture and Forestry University. [{i] TAill, 2006. 4747}
TR REL 2P B HAUROFTE . LA S0, R Rk
MR

Huang XQ, Cai DC, 2006. The application of aquatic insects in
monitoring and assessing water quality. Journal of South China
University of Tropical Agriculture, 12(2): 72-75. [Bi/NE, 285
2, 2006. /KAER ALK BAEY W S I R R ], AE R
gl K2R, 12(2): 72-75.]

Huo TD, Wu XK, Huang DZ, 2015. The response of insect
community diversity to low toxicity and broad-spectrum
insecticide in pear garden. Hebei Journal of Forestry and
Orchard Research, 30(2): 160-165. [EEik, /MY, #AME,
2015. fIRAE) 1A% HUR X AL bl B HUEVE MR 2 AR P RS
TTALARERAFST, 30(2): 160-165.]

Jia D, 2009. Landscape ecological risk assessment and landscape
pattern optimization in Yanqing sandstorm region. Doctoral
dissertation. Beijing: Beijing Forestry University. [5%J}, 2009.
S PRI DX MR B X ITAN K s WAs SR fb. 1L rie
3¢ dbnt: el R

Ke X, Yang LF, Sun CH, Tian LX, 1996. Diversity of aquatic insects
and bio-assessment of water quality of Fengxi river in Anhui
province. Journal of Nanjing Agricultural University, 19(3):
37-42. [FIK, #IESS, IMKIE, HSLHT, 1996, ZHEIK
Az B BRI B HOK BUAE R IEAN . B sl 222440, 1903):
37-42]

Li YJ, Zhang JD, Bai WK, Ouyang ZY, 2018. Insect community
composition and diversity of different green spaces in Beijing,
China. Ecology and Environmental Sciences, 27(6): 1044—1051.
[ZEER, KER, AXEL KHESZ, 2018, JERiAR 6L
Ho B OIS AL SORI A W) AR PR, AR S FREE 24, 27(6):
1044-1051.]

Li ZG, Zhang BS, Zhai X, Gong PB, Huang NS, Kuang YQ, Guo
ME, Han SC, 2010. Insect diversity indifferent habitats in
Guangzhou of China. Chinese Journal of Ecology, 29(2):



< 1172 -

R HEE 2R Chinese Journal of Applied Entomology 57 %

357-362. [ZENI, SkEME, Bk, RISHE, 8T A, ERSR,
SRUANG, BT, 2010, ) JHASIR] A B S X AR B e A
AR, 29(2): 357-362.]

Liang JH, 2013. Study of hybrid models based on integrated pest
management. Doctoral dissertation. Shaanxi: Shaanxi Normal
University. [#2454€, 2013, FE T L6 F MR TSRS (TR A4
RIPFSE. WAAEOIR S BEPG: BRPTITE KA. |

Liu JM, Xu HC, 2012. Indicative insects for monitoring and
evaluating the quality of forestry environment. Journal of
Environmental Entomology, 34(2): 148-153. [XIEfH, #R1E,
2012. 871 B UM T oI AN BRAR IR BT i A 5T, 34
B 244, 34(2): 148-153.]

Liu Q, Cheng WZ, Bai RX, Dong JC, Jiang ZL, 2018. Insect
community structure on Bletilla striata (Thunb.) Reichb.f in
Pu'er District, Yunnan province. Journal of Environmental
Entomology, 40(5): 1036-1050. [XIA, i c, FEaNdE, #Hiw
J, TR, 2018, ZRgEAESEAE =S R B R AR
5. PR H2AAR, 40(5): 1036-1050.]

Sun GF, 2017. Study of pollinator diversity under different time and
habitat types. Master dissertation. Nanjing: Nanjing University.
[Fh75, 2017, AN[R]i (] A A SR 2R 00T b B b 2 R
BIRIESE. L2 BIAt: REAURSA]

Sun J, Liu DY, 2004. The application of diversity indices in marine
phytoplankton studies. Journal of Acta Oceanologica Sinica, (1):
62-75. [IMEE, XIARHE, 2004, ZAFHEIREUEIEAIFIF Y BT
FEHII L. AR, (1): 62-75.]

Tao WQ, Pan YP, Liu H, Yan GZ, Wang JL, 2009. Insect fauna of
Lepidoptera in Songshan national nature reserve of Beijing.
Journal of Anhui Agriculture Science. 37(6): 2592-2595. [F&J7
SR, WRET, X0, EEES, 4R, 2009. JbALEZE A
SRR X B B d X R A, RO B2, 37(6):
2592-2595.]

Xu C, Zhang HY, 2018. Indicative effects of orthoptera on different
habitats of rocky desertification grassland. Jiangsu Agricultural
Science, 46(1): 247-251. [#%##, KL E, 2018. E3# H R A
A TR A7 A T 2R B 8 R AR T YL IRAOERE 2, 46(1):
247-251.]

Xu SC, Wang L, Shen XJ, Liu L, 2016. Butterfly diversity of
different types of habitats in Ziwuling national nature reserve of
Shaanxi province. Forest Resources Management, (5): 103—-143.
[HRtA, T4, WS, XI5, 2016, PRFEF IS EZRY AR
RPN A SRS B 2 R MOl IR 3, (5):
103-143.]

Yang L, Wu YX, Wang YQ, 2018. Analysis of water quality
monitoring and assessment of Guanting reservoir black soil
depression wetland system in 2016. Municipal-Traffic- Water
Resources Engineering Design, (6): 137-139. [#542, REJX,
EEIT, 2018, BIT/KER IR RS 2016 4K BT
rorr. TR 5ET, (6): 137-139.]

Ye SS, Fang Y, Li K, 2013. Impacts of urbanization process on
insect diversity. Biodiversity Science, 21(3): 260-268. [M7K3%,
JiE, 28, 2013, ST B it 2R R R A 2R,
21(3): 260-268.]

Zhang D, Wan XY, Wei WH, Zhang CT, Sui JL, Jiang WJ, Wu JG, Li
K, 2011. Study on Tachinidae fauna in Songshan national nature
reserve of Beijing, China. Chinese Journal Vector Biology and
Control, 22(5): 459-465. [3KZ, Ji.0h, BB, sKERH,
R, FIA, Rist, L, 2011 RN E Y E SRR
PR R AP RATTE. PEBEA A5 Rl ek,
22(5): 459-465.]

Zhang HZ, 2009. The study on species diversity of litter-layer
insects in Yeyahu wetland. Master dissertation. Beijing: Capital
Normal University. [7KI)E, 2009. HFTSWITE b2 B di L4
PERFSE. Jent: EERIIRE R ]

Zhang L, Wang Y, Zhang AH, Du YL, Xu S, Fang Y, Li YK, Li YG,
2014. Preliminary report on catalogue of Tortricidae from
Songshan natural reserve in Beijing. Journal of Beijing
University of Agriculture, 29(3): 47-52. [5K%&%, FJil, TKEZIF,
AR, R, T H, B, RS, 2014, JERUR LA AR
TR X BRI A SR, AURTAR 2R B IR, 29(3): 47-52.]

Zhang ML, Wang RJ, 2011. The status and trend of insect diversity
conservation. Chinese Journal of Applied Entomology, 48(3):
739-745. [BRAEHK, EREE, 2011 RIMEREMER IR BURY
s N R H2EHR, 48(3): 739-745.]



