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Abstract: Arthropods constitute a large proportion of biological diversity in wetlands, playing an important role in
maintaining ecological function and being useful indicators of wetland environmental conditions. In order to study the effects
of human activities on the composition and diversity of arthropods and their indicative characteristics, the arthropod

communities were collected in 23 natural and disturbed wetlands in the Sanjiang National Nature Reserve in July 2020. A
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total of 1825 individuals were collected, belonging to ten orders and 47 families, and Diptera and Hemiptera insects were
the dominant taxonomic groups. The abundance of arthropods in natural wetlands was 4.27 times higher than that in the
disturbed wetlands. The species richness of arthropods was significantly higher in natural wetlands than in disturbed
wetlands ( P<0.05), while Pielou’s evenness index was higher in disturbed wetlands than that in natural wetlands ( P<
0.05). Clustering and non-metric multidimensional scale analysis ( NMDS ) analysis indicated that the arthropod
assemblages in disturbed wetlands significantly differed from natural wetlands. Chrysomelidae, Anthicidae, Aphididae,
Cicadellidae, Miridae, Chironomidae, and Ichneumonoidea were indicators for natural wetlands, while no indicators were
found in disturbed wetlands. Our results demonstrate that wetland arthropods are very sensitive to human disturbance and

can be used as key groups to evaluate the wetland ecosystem health.

Key Words: insect community; biodiversity; ecological indicators; marsh; wetland degradation
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TR T BB T 35% , AR JGHEBE A =50, 1B AR Lt — 2 SRR ERAE Y ZRE TR T2k, 20 25% 1K
TR HB IR BT (4 0 o 1 W 446 B
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FAEYIFFRE T AR S 2 SR IR C s T i e = 56T NS ShR I T M
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1 HRETE

1.1 RS XHERAE AL

W5 XA F BB VTA AR =TT 1X (47° 44’ 40" N—48° 87 20" N, 134° 36’ 12" E—134° 4’ 38" E) , Ifii
BN 198089 hm? 12 X S8l ik JR A ARt 2 AU, AR 2l 2.5 °C L AFREK R 558 mm, PRIPTIX Y
SMEEE 57 ZITHRT 200 22403, 8 TR el B IR B, 2 OB (G (R i FETR T R X A
RINZHE, A B P A0 45 JK ik 22 ¥ ( Carex appendiculata ) | J88 B %2 ¥ ( Carex schmidtii ) | 32 7% %2 ¥ ( Carex
pseudocuraica) &5 5 ( Carex lasiocarpa) /W FE ( Calamagrostis angustifolia) | 7 35 ( Phragmites australis ) $K
( Zizania latifolia) 7535 ( Typha orientalis ) FIEEM & ( Glyceria spiculosa) %5 . FRATHE = VLA XN W34 1%
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23 ASRAES (P A ARIE L 8 4b, THLIRHL 15 Ab) , &S RAE S IEAGREIWER 1, 752020 4FHF(7 A 17
H—26 H ) X} 8% RAE 10 e s BETE -7 R4

R1 RELERER

Tablel Basic information of sampling sites

FAme HAA L T s Y FE SR

Sample ID  Location Geographical position Wetland type Sample description

s1 IS 48°10'4.30"N  134°38'22.55"E A SR 1 SRR O DRI ALl o N R
52 PUETTHT 1 48°9'49.20"N  134°38'56.73"E ER/SITS ERIREIR PR T DA R

S3 ZHLK 1 47°57'6.25"N  134°31'19.85"E SRS NI BB RV TR

S4 R 47°51'56.09'N  134°39'43.20"E A AR T ERLFERE  JC N

S5 ) 47°40'5.80"N  134°40'1.43"F H SR RN S W W)L

S6 15 £ ] 2 48°3'49.464"N  134°0'41.198"E H AR R EMY R A

S7 I £30] 5 48°0'41.569"N  133°52'04.588"E A AR R PHEMY R A

S8 LLES STN 47°55'29.208"N  133°52/04.487"E  HARIHE D WL E i WAL

S9 PR AT 2 48°8'0.40'N  134°36'22.35"F, 4t it PR N BN, A RS
S10 PR T THG 3 48°7'46.79"N  134°35'44.65"E TR PR R AP AR AL A

S11 ZUALK 2 47°54'50.34"N  134°33'31.63"E THE R IR TR I K R H
S12 3% 47°53'24.27'N  134°35'42.49"E TR B s RpEE R IA

S13 PN RN 47°45'41.96'N  134°40'1.12"E TR i AN B BRI A HEARRA B

S14 KK 1 47°38'17.57"N  134°38'43.56"E FHL iR R B 2R e 3 GYARITS: Y I

S15 K% 3 47°35'50.31"N  134°36'31.62"E R/ R PR I BRAL, IR IR H

S16 a2 47°30'43.24"N  134°30"15.43"E TR HHE, 5L

S17 s 4 47°28'24.93'N  134°22'26.69"E T T AL AR A RS

S18 5 53] 3 48°2'54.892"N  133°57'57.733'E  TLigHs POSTIB b, i £ K

S19 % 30T 4 48°3'07.438"'N  133°55'50.966"E  T-#tiiHh EERREE W A A STk
$20 1 £ 3] 7 48°5'31.243"N  134°3'01.408"E TR IR, L M I 3 K F AR
s21 WTT5E 1 o 47°58'06.344'N  133°56'33.389"E  T-iiiHh PR MEARBR T 8RR
S22 WAF 1 48°12'04.439'N  134°16'59.560"E  FLiEs R R O f T T

S23 Wbt 2 48°0'37.897"N  134°6'10.710"E TR AN R-F S OIS N I 3

1.2 FEACREE S E AL P

FEWFGE X ARAL SRAE S 1A 30 mx30 m AR o SR A IR SRRy o8 835 e st adh A T 8 i i &
SR R A R T Bz — AT LA JE A AR R IE b ORI A AT T B sh W A T o 4
TR M R R A 200 F AR AR AR, ELAR R 40 em., B BURE 4 64 L SR ER TG KUY R AR (KU
<3.5 m/s) X RS AT IORE  IOREIS 1] 4 9:00 B 15,00 =2 [7] , 3% i) 5] B 1N 15 JR 3l 37 3 L i 6, 1
ABE R 27 FIERE UEA T EURE R E TR LAY 1 m/s RO BERGAT, 7EREAT L4 30 N, #EA TR
KA IRA I FEG—RAEURE BB BT RS s AR 21 R R #E i h
FIREAS SRIGTON T5% 05KE PV ORAF W 1 FR 28 iy [ S0 3, A S0 28 Pl W R sl e i ite A7 o0 4, R AR X
74 (Nikon SMZ745T) X HEHATIEAS S . AR AU2E) (BRI ER) (P EE AR RE %)
TR SCHR ) g A S e 2R, BT A SR ST S B TR 2 RE R R
1.3 HdEadr

i SRR LY ZREERSBOR F Shannon-Wiener ZREPEFEEL  Simpson M #EFEEL Pielou ¥55] 55k
AT R AR T,

Shannon-Wiener ZHEPEFEEC(H) .
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2 HREHSH

2.1 RIS 4R

MR R RS 1825 H %000 A 49 D4r2R o0 SR 2 49 10 H 47 B (R 2) . FEDR BN
F,HAEE 10 R SEE R BB E 9 B SR H 8 B EWH 2 B, Hd, AR CRET s
1266 3k , 3 35 280 TR R AT B sh# 559 3k, 3t 40 2800, PIRMRHIZERIE 26 P3EfE 4>
RHIT(FR2) . ARIEHLOSEH H oo, ted s, TR Mo 2P B B d 2 JS B oo 00y e de s, B
TSR N B R0 H B AR He ey o AN R e 2 R0 I sh W S A2 s LA 1

£2 FRIEMEBTBEHENNE S

Table 2  List of the different arthropod taxonomic groups in different types of wetlands

AR EE/SiTa1 ]iﬁfhﬁkﬂﬁ S AeTE [EEZSLT3:i |iTjﬁ‘iﬂﬂﬂ

Taxonomic groups Natural Disturbed Taxonomic groups Natural Disturbed
wetlands wetland wetlands wetland

B H44 Insecta -HE}L Chrysomelidae +++ ++

2 H Hemiptera NI} Elateridae — +

%%} Pentatomidae + + ERHE R} Monotomidae + —

A% EL Anthocoridae + + ZHEL Curculionidae — +

WikEFRL Nabidae ++ ++ WIEHFL Anthicidae + —

$E5ERE Reduviidae — + AR} Coccinellidae + ++

HI%FL Miridae ++ + I5IE H Odonata

BEUEFL Berytidae + — 1EFL Coenagrionidae + ++

KigER Lygaeidae — ++ X H Diptera

ZERL Coreidae — + Kok Tipulidae

I WE} Cicadellidae +++ +++ #1-#} Tabanidae

WL Aphididae + — BWFHER} Syrphidae

figs 3 H Lepidoptera Vi iw " Stratiomyidae — ++

W il B Pyralidae + + KRk Ephydridae + —

FEMH Trichoptera IR Culicidae +4++ +

BAIKFL Ecnomidae — + IR Chironomidae +++ +++

T H Hymenoptera KRR Dolichopodidae + —

i #% S B} Ichneumonoidea e+ ++ Wi Flies +++ e+t

IR Apidae — + ZHM H Thysanoptera

TRl Sphecidae — + i ) Thripidae — +
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RS A SR Hh ]iﬁf&ﬁkﬂﬁ AT [EEZSLT3:i |i?jﬁ‘ifkﬂﬁ

Taxonomic groups Natural Disturbed Taxonomic groups Natural Disturbed
wetlands wetland wetlands wetland

Ykl Megachilidae — + H# H Orthoptera

%R Halictidae — + R Acrididae + ++

/N E P Chalcidoidea ++ + # iR} Tettigoniidae + ++

R Formicidae + ++ WRTE 4R Arachnida

JEIERL CyniPidae + — Wk H Araneae

Ik Rl Pompilidae + — TRIERL Lycosidae —

5 H Coleoptera BEikAL Salticidae +

ALHEL Carabidae + — P 15 L Tetragnathidae + ++

Fa# Rl Staphylinidae + + BEWEEL Thomisidae + +

ZEH AL Silphidae — + BEEL Araneidae + ++

AR B 5% AL s+ 0 AR BN 19%—5% 5 + B ARG BEUY 1% LT 3 —FR AR L

25 — I HAEM TR

SFREITE
Percentage of taxa/%

AMEECE 5L
Percentage of individuals/%

mS mS mg e S meE mS mS mE mE
Q L L Q Q < L Q Q
Be B B Bg By B B Bg Bg 8¢
9H‘QE) ﬁjg “Pﬁ g ko1 @:8 =y ﬁg 'm_g 132
- i3
= =

1 FREIRMEET BB & H N

Fig.1 Arthropod community composition in natural wetlands and disturbed wetlands
2.2 WIS YRR e 2 REVEAEAE
VLA XY S W) AR LA R S R HAT B 35 25 57 (P<0.001 ) , t KRS0 25 R80T, A MR b &%
RS S YR (158.25+22.44) W18 3 T T4 (37.27+3.53) (K 2) .
AW REVE R A i AR S IR R BTN 2R, ST XA FARIR A R B S T IR
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(P=0.006) , H 2R 1 Hb £ R A S0 R sh W W ph g 4
12, THREHL T 8 F (% 3) , T Pielou K51 50 200 -
TR R & T 3 RIEH (P=0.016) , Shannon-

=
#* L
Wiener Z FEHEH B0 Simpson (ESIERAAETRGE S 0
RRITCHBER(£3), ﬁ—g 100 |-
2.3 L EIIRETE BT RIS SR ik <z
Mot % 5% S 5] NMDS 61, NMDS (Swess= £ SOf )
0.12) SMHT S5 SR W, BF 5T X P9 45 K6 01 I Sh R 7 485 =
HARUMEAREARG | 3 SRV R T 00 5 S A 9 2 ’ P —.
ﬁﬁ@?ﬂﬂ’ﬂ%ﬁo ANOSIM ﬁﬂ‘ﬁ%fﬁ , E 7&/@1‘& %H$§‘j|: Natural wetlands Disturbed wetlands
VR HL T B B RS 25 5 B (R=0.579,P=0.001) , H H2 FEEMERTHEADDEE

SRR I TR EH ZE MU 31 i, @R T 23 f-5pke  Fig2 Arthropod abundance in different types of wetlands
FTLAOr R 4 A4 (181 3) o BREESL ST AT S22 LIAh, A

SRUBHIARE 5 S2—S8 LUK T il S9—S12 S14 .S16.,819 823 Z0 —2H (4H 1), T S13 815,517 818,
S20.821 43 H—4L (4 2) o FEMLEE SN 40 B, 240 1 B ARG HRE A50RT TP 10 b 55 I A3 284 1l 9 > 4 (]
3) o BMERE PR IX A RAE ST LA N = A . A SR HE S2—S8 Jy—4, T3t il S9—S12 .S14.S16,S19,
S23 h—, T S13 .S15.S17 .S18.820 . S21 A—2H , X = A FEAT AU/ AT, ANOSIM 434745 51 iR
AN RS IR I AR W3 25 5 (R=0.677,P=0.001) ,

®3 FEIEMERTREY SHME

Table 3 Diversity of arthropod community in different types of wetlands

W B RS ERZSiT3:A TR . »
Invertebrate community Natural wetlands Disturbed wetlands

BIFh £ Species richness 11.750+0.940 7.867+0.810 -3.130 0.006
Shannon-Wiener 5 %% Shannon-Wiener diversity index 1.473+0.075 1.501+0.138 0.173 0.865
Simpson $5%X Simpson diversity index 0.647+0.035 0.666+0.047 0.321 0.751
Y51 BEHE %L Pielou’s evenness index 0.606+0.033 0.742+0.040 2.613 0.016

TRAREIE TR 8 D IrSRBITTHY T B o BRI A RRIEFE 7R 360 (P<0.05) |, THLIR MR A L1
IR R (K 4) .
x4 FEEHERTENWIETE

Table 4 Indicator values of arthropods in different types of wetlands

I\ — b SN AT TN

R )}5’$$J'b i {J\{E R ﬁ%’ékﬁj‘u B TME
Taxonomic Indicator P Taxonomic Indicator P

Wetland type Wetland type

groups values groups values

H #R 18 b Natural wetlands I FH R} 0.851 0.007 R 0.449 0.040
JLTES 0.803 0.001 R 0.375 0.033
FEIOR} 0.753 0.012 WOE HR 0.375 0.021
- g} 0.742 0.033 T — — —
i e R 0.740 0.026 Disturbed wetlands

3 tig

N F X A 1 T2 T3 S e Rt A W R, TR TS R M A S RGeS R AT AR SE gkt
LR XA [l S R IR sl e 7 Vel £ e B, D0 M 1) 59 PR sh Wy i A Ao R R 1 SR A LR
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2D Stress: 0.12

B3 FREEMERVRIANVEEEEESSGRESH(NMDS)
Fig.3 NMDS of abundance of arthropod community dissimilarity ( Bray-Curtis) recorded in different wetland use types

S1—S8 A A SRIEHIFE &5 S9—S23 N T HLIB AL

RERRAC, X ATREM T TR 552 B SRIE S s, HAE Y AR R e T 4L ; [ b B 7l
A SR A At 5 | At A= B e e A, DI 1 it 18] ) e 1, BELAS 1 s il A ARG RS | S SO R R 24
PRI, ASHESEES RN A SR 5 B AW S PR A 78 2 A B B IR T AE R 1 B s Vs a5 M AR L 2

FARTE AN T PERR s LASGH H o eSS R, T RE IR o U H 40 WCRAT B5058 19 RATRE T, m] RLDSR%
Pl e PR A AP A2 MR, WFFT R TR |, 13 OB AR B e W A= W) 26 A A e ek, ) PAIK
PIREESHT R 17 2B BR TR E 2R AR R E R R R P SRR SSRE . BT
KU R PR Z R E P P R e B R ) 2 LU E 9 A B A OB, AT LU AR A AT A S A W B
TR G SR Y R AR A TR W R e SRR = VAR X A
FEF ARV gy, ok 5 H B 2 R T 2 SRARZS AL b e SR Ay i o e Y sl ol LR T
AR [ I S B 5 8 SR SR S AR A U AR AR L B SR S R o D) . TSR YY)
b = L IR IR 5 L5 IR 1) R S TEAR DGR R

NMDS 455 87 35 R s Wi v L2 N 5 3l TR A S U2 0 , AEARAURE S 40 I, AR 90 3 AT e
Mo TS RE TS L AN R S ARRLEE T R 2 31 I, FARIR LAY 7 A SRAE AT IR 1) 8 A RAE RS
H—, IR 6 DRAESA—A, i RS R LR P ] U =LA DXt vl B
SEAFIRREZ AT, B1-5 A SRR A RAE R TR BE R TRt , 5 1 SR T M A 22 B30 19 R A A
N TR R AR, AR T PORE EE AR R B SRRR AR LU, RSO A RIS RRIE A T
Yook B BAT 22 5, PR OG22 W) A ) O JEL B3 JB A R W W DRS04 SRSl R 7 R R, AR R
FEARLAIRN F B B O 1 SERE T PR Y RV AR S A TR MK SO R A A
AR IR S 1O T 2 B IR ) s e TP A SR R A AT SR A BRSO T o A B i
AR T AL, IR PR B T s R T PR B R RE AL 52 B A 9 N ) AR s Al
A7 BB R R S K SO PRS2 B, AR TR AL R B RO S I A LSRR R 2
PERART s — SR (R 11 DU 000 AL AP EE AR ARG IR T 15 RSl e (4 R R, 7R S
FETRH AW RE R B, 5 R Sh R v A U B AR R A A BT (R 22 5 3
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X L PR AN [] R H S U5 R sl W i) Z2 6 F8 80U B, Shannon-Wiener Z2 £ PEFE £ HT Simpson {3V 45 £k
TE H AR A TR A 35 22 5% 10 Pielou JA2) FEEFRECTE T HLIRHL 12 35 K T A ARIB L, X W REF T LA
PEFTT REBHYISREAE B SR 1l 2R A i 550, 1 T P01 b S Ay I sh B e/ AR A AR o, S 3RATTHY
521, Lougheed 25 (2008 ) b T 9% [ 25 BRI 16 4b [ 4R 1 1 AR 1h 1 M, % B3R Ak 7 b w4 47 16 ¥ R
EL BRI I AR AR (H B o ) X AR AR IR b (1 AR A A R A AR S, b T
TRAPFNIR S N0 AR W) 2Rk | 75 B — 20 A bR A RN R 0 s DR i i 54k B AR Ak 78 2 A0 X W b 2
Y Z FEPEAEREBLT B 5200

TS W AT AR A AN A A R G HRRGL B — R A ST B HATSC T35 R sh i i 8 /= VE R
FERZAw ) B — A W 2SR, L AR 45 ORE 0 g B EPT B2 AU (UE9E H Ephemeroptera , 153 H
Plecoptera B H Trichoptera) ™, Lh KOS B HE MR ) 515 B 3h W TV 7K 7 X W 1 1 5% 28 Ak 1 46 7
VERRIFSE AN Z L, ARSI T X B gh Py 49 A~53 2K BRoC iy il 2 % 9, 53 B iy it FR R OB R 2 3
H iyt et iR HEE R, S0 B R CRE B2 DL J e SR F SRR FE R AN, FE TP b
KKIA TR R Y FAAAE X P RE AR H TSR] 4000 bR A o552 30 1 Jh i R R A Tm] DS AR X X6 1 1 7
SRR R . AT R BRI H] B SR B2 8 8/ X8 v 55 IS sh W e Vs ke 6 s LAWK 52 LR W e
R H bR e A8 = WA

AT LE R F VTR X SR M0 0 TP 10 b e S W e s A il 2 5 W 2, LS Rl vl LIAE Sl
SRIBHLAYFE 7SR . T A0 B Wy 0B A A 25 B S A AR IR A [ 8 IR, X R 1 IR sh )
AN G A W), 25 5 52 B FRBE B B 5 R B RS2, A ST 45 SR om0 AT 3l T 400 3 SR 18 1
B M FAE R B e T oy B2 H gk EE MY Bl Bt oE TAE -+ G |, Rtk — 2 1 g
5 RS R T IE  W AE  InsmXS B sh ) 2R E RIAE S T RRRIBESY . I HBFE AR %R 5
SRV R Sl R O A 0 S B ER B B R R an R, SRR R 2 RE Y KR @ MR R AR A
AP JA A RS R SEshe g e, B 3T R sh W R A A SN R RO AR 5
A QALK AN RS S 4 A R A i i A5 20 ) g 37 BB AR T RO IR A ISR
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