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Abstract

In order to explore the recovery of macroinvertebrates in Naolihe National Nature Reserve, 6 sam-
pling sites were set up in reclaimed wetlands and natural wetlands respectively, samples of ma-
croinvertebrates were collected in summer and autumn, 2019. The results of research showed
that: The macroinvertebrates collected belonged to 72 species, 35 families, 16 orders, 6 classes, 3
phyla, among which insecta had the most species. Mathched samples t-test was performed on the
dominant species between reclaimed wetlands and natural wetlands in summer and autumn, and
significant differences were found (P < 0.05). The common dominant species in summer were Ci-
pangopaludina ussuriensis and Polypedilum sp.; and in autumn, were Chironomus sp. and Grapto-
corixini sp. The maximum values of Shannon-Wiener index (H’) and Margalef index index (d) of rec-
laimed wetlands all appeared at sampling site S6, were 2.203 and 3.234, respectively, which were
lower than those of natural wetlands (2.631 and 4.645). The maximum values of Shannon-Wiener
index and Margalef index of reclaimed wetlands were 2.623 and 4.215, respectively, higher than
those of natural wetlands (1.824 and 3.107). The number of species and individuals of functional
feeding groups in natural wetlands in summer was larger than that in reclaimed wetlands. In rec-
laimed wetlands, predators have certain advantages. Both predators and shredders were dominant
in natural wetlands. There was no significant difference in species richness between natural wet-
lands and reclaimed wetlands in autumn, only the number of predators in reclaimed wetlands was
more than that in natural wetlands. In order to reveal the difference of macroinvertebrates com-
munities in different survey sections, Bray-Curtis similarity matrix was constructed with data of
macroinvertebrates functional feeding groups in all survey sections. With 80% similarity as the
standard of division, a total of 12 survey sections of summer deserted wetlands and natural wet-
lands were divided into three groups. Group clustering showed that similarities of functional feeding
groups in every survey sections were high, among them, sampling site S2 and sampling site S4 had
the highest similarities, reaching more than 90%.

Keywords

Naolihe National Nature Reserve, Macroinvertebrates, Community Structure, Functional
Feeding Groups, Cluster Analysis

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

IR« 2o B TT e A A MU 3% B 25 1 ) SO UL AR ARG 1 7 R B R SR [ 1], BRI Ak A5 SR RO A7 A
I RILOFEAGE S (2], BRI S IS DR ZAOR, MR BRI HIT 4R 32 B
BT BAE B, AN FUUEO™E, WS BREAL  RAL R B ARMEIE SR K Tolk = Pt
RS YA R3], (R IMTIR A S RGNS, MR TR

KM Z ) (Macroinvertebrates) & i A= i 52 (1 4 8 BT 70 IR 18] 56 T /K AR IR B8 A L A4 K T 0.5 mm
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WIKZESNDSERR[4], HARVE S R B AR EALR S AT AT A ER VIR R, AERHKAES Rg i
HAMRE R AR A AT BAUIER[S] [6]. $RAMEZR YRR X E 2014 4552, X H USRI IT
& TIBBHERIR TAE, PR BUZERD, BIA S KOK SRR RIS, AT KR RS R KR
SEi, RARMEHYEA X IASBURIRE, 2 M KA, 50 AN S A B B A R R PR
71 BRI 20 KR A S B R v K 7 2R — B R [8], (H 2GR A R L A s e 7s )
S R AR AR BRI BT FUE /D o AT FUE I 30 58 7 AR B S St K R A S e v S5 ) S 2 FEAE
BT, IMNEPHEH I WERORDL, DD T — PR AR TAR SRR 4R -

2. M55
2.1. iR

P 3mR HAT T 58 73 [ 5% 9 AR X N (132°22~134° 13, 46°30~47°24'N) [9], J& =11V AR AT
BONGELF RIS AR —[10], DNl i AR PR SR 11] [12], 3SR 2.3C~2.7C,
oK FBEAERLE 6~9 H , FEX /B4 537.4 mm [10]. [ 2014 FEH2 7R3 X S2 i 1B BHA TR TR LASKR[3],
IRBHAR ST 1672 hao FRJIIRHLE WA SOW KA . JREIR (R S KB EFIE KB E) . BkE
FEREVE FARAREE[12] [13],

22, KERWEzIRESEE

AR H T R4 X T (IR BHEVRTE B, iR 53 IR HE X RN AR X AN 72 X 4k, 43 T X
T 6 MEAMREMRRFE S o, IBHIX(S1~S6)B & T HEFIAR . AN\ R, HRIX
HI~Ho6)i## T HAL-bAkg. LR, GhlkAss. O TRGARA A 1). RIFTETTHS R4 KR
AKAEDL, JEFELE 2019 - H FIRKZRIRAFE - AT KA RSP IR R AR

Table 1. Sampling sites situation

F 1 RERER

132° 133° 134°E

TR ALK SRS

s1 133°57'47"E, e e N s R
st KRR PR S, KR M, KRR
133°57'58"E, TRV, et s NN - o

s2 LUOTN S KRB AR AR A, TR ki
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133°1226"E,  /KBUBGHEL B R AR RS, AR ARSI, AHE AT,

83 46°49'55"N KE— M.

S4 R KRB, AR S KO M, KR

133°2'41"E, KFBIE R, BN AR SR8 2, ARSI, T K 25%~T5%H

85 46°52'1"N .

S6 132°37'49"E, KGN, B UE TR, &R IR ANE, KeE—, KB 25%~75%
46°3429"N W38 .

. 132°35'14"E,  JKJREBHER, FERSEPEREL, MEPESERE S0%LL L, mE A8 Fiil,
46°4532"N KEBKR.

0 132°45'12"E,  KFUBGER, B RWEEEME L, BB, PSR ELEYRmEN,
47°2'14"N KEB K.

3 133°13'15"E,  /KBUBEBICTRAR, A/KAMBEDEE, WELEREEFEB, WK#ER 75%L 461
47°13'59"N AT .

e 133°13'10"E,  /KFUEBICTRAR, A/KAMBE DS, WELEREEFEE, WK 75%L 461
47°1336"N AT .

H5 133°2722"E,  KFUBEBICTREAR, A/KAEMEBE IS, KA 50%~75%2WAa. WA KA,

47°14'51"N KER, KM AT,

H6 Sy KR, AR S, AR ER B, AT, KRRk

AT MORST 0.3 m* 0.2 m, 60 H JE B2 R A4 RIE 3 (1/16 m?)HEAT 52 T K T i 5
VIRIREE . KA R ARSI OB Y . AR, BEDRESE, WG RFE S5 R EBERT, D RAE AU
JRREZHE, AFEARK. B IR, 8RS, SR 2 /NSRRI AT KA.
FEFR K X FERAE IR AT AP AT, AR SRR AR | m®s KR | m 3P R K
X A8 FH AR A3 A R e g HEAT KA . KRR IFE ML IEIT 40 H 2 FEFRPERIRYE , 75 VAL Pk T KA 30
VIRIBkIL S5, BRZIAFTBON T & 53 B0 85% TAs i DR A7

e, A AR BN BB T AN E . KT Morse [14] H[15]. FRA[16]. X
HTE[1 715 SRR R 2 HORE AR S e B, DR BREUB KT .

2.3. RBCHIIRERTHEERF RIS

2% Cummins [18] [19]. Poff[20]. #/3FE[21]. XI#2RE[22]. Yoshimura [23 )55 () SCHR 1546, JFAKHR
PRI ) S PRI oL, F ORI AR S ) B B 77 sORI S, LRt 6 M fr Dhredf: B RS
(Gatherer-Collector, GC), il X # (Scraper, SC), i % (Predator, PR), #i &% (Shredder, SH), JEEWEH
(Filterer-Collector, FC) 4% & # (Omnivore, OM).

2.4. RS 534

2.4.1. =B EEMIERIITFNIRE
X478 77707 38 B I b R Y JE A B0 1 Ve REAE 1K 40 A K A Shannon-Wiener % 4 1% #8 £ (H*) [24] M1
Margalef £ & FEFRH(d) [25]. @ RIAEFRE(Y) (26058 J1IE MK B AR B L A R4 T 04T
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2.4.2. HERESH
£ PAST(326b, USA)MEE T, XS AN A RE s K B A S35 & D REREREAT AR AL AL 107 (Unweighted
Pair Group Method with Arithmetic Mean, UPGMA)f4 % Bray-Curtis AHLLHFE .

3. fIRER
3.1. KB RWEIIMER SR IIEERR o

12019 FFE . KT, IRAPI I E R G AR X BT KBRS KA . JL3E 12 KPR, R
SEBIRRBY RN BN ISRE T3 17 6 49 16 H 35 Bt 72 Fh, RAEE I 1187 A~ Horbr, /#0417 ] (Arthropoda)
FhREERZ, 49 Fh, ARSI IR S TRSREY, 400 12 MR 11 Fpe WFhREL FoRE,
B (Insecta) iR 2, N 47 F(65%); HITE N A (Gastropoda)10 F(14%); 2R (Hirudinea) 6
(8%); FEFEM(Oligochaeta)FLil 5 F(7%); XFeM(Bivalvia)FlH 5e40(Crustacea)ix />, ¥HAE 2 #1(3%).

MWE & HE, RRNEGRPEBHMRE, SBiRESIFEAR 770 1~64.87%): BEAENRZ, L3134
(26.37%); WENILRES] 41 1N3.45%); BN ILTT 26 1N(2.19%); FHFEHNILT 19 N(1.6%); FHEBLIL
18 4N(1.52%).

3.2. RERENDRBFIH

BT S BARE M AR RS #

IKAE S R GEAN [ X IR T JE A 5 ) 25 46 ] DASE R K B SR S A 3 e 45 3 s [27 ] £E 1 25 3]
6], BRI R REF A 2 R 3R IR —Fl(Polypedilum sp.). 7355+ B ZERIAK ZEHe S B AR R4 X IR
PHEHL S B AR K RSP I At AT O FEA t ke, RIZERIVEEEP < 0.05). EZ=RH
W5 BRBM R ILFRBF N 375 B & W R (Cipangopaludina  ussuriensis) Fl % & & iU — Ff
(Polypedilum sp.); FKZEIBHHEHLE B MBI LT R AF N : 2 RIS —M(Polypedilum sp.)~ FEIE
—#(Chironomus sp.)FXEEHE(Graptocorixini sp.).

Table 2. Dominant macroinvertebrates species in reclaimed wetlands and natural wetlands

2. BHNEM S BB KB RN 7

=1 1R AY P F RFAEME Y
WHIRE 42 Radix swinhoei 0.122
. e BRI B —Fh Glyptotendipes sp. 0.091
IR HHEHY .
% AR IBUR—F Polypedilum sp. 0.042
5,35 B IF IR Cipangopaludina ussuriensis 0.021
HZE .
5,35 B IF IR Cipangopaludina ussuriensis 0.037
i LR Vavata piseinatis 0.027
EpeSivsiil -
Z R RZIUE—F Polypedilum sp. 0.025
WHIRIEE N4 Radix swinhoei 0.024
Z JEVRWUE —Fh Polypedilum sp. 0.193
s YEI)E —Fl Chironomus sp. 0.070
Es IR
Graptocorixini sp. 0.056
Micronecta sedula 0.032
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% AR IBUR—F Polypedilum sp. 0.221
PEIJE —Fh Chironomus sp. 0.155
*ZE B AR I Graptocorixini sp. 0.119
JHfE RIS JB —Fh Glyptotendipes sp. 0.063
BIER IR — M Einfeldia sp. 0.032

3.3. KEREIED SRR
2019 fFE . KRG E X% B R ORY DR BHE AN B 286 %5 # 20 Shannon £ FEMEREEL(H )

Margalef £ & & a8 £(d) 0+ 3 Fis.

Table 3. Biodiversity Index of the Naolihe nature reserve in summer and autumn

3. B\ MERTBRRIPFREMS MR

KA

S1
S2
S3
S4
S5
S6
H1
H2
H3
H4
H5
Hé

1.768

1.862
0
0.831
2.203
2.631
1.04
2.301
2.47
2.003

0.109

HZ

2.502

2.118
0
0.78
3.234
4.445
1.443
3.649
4.645
3.234

0.264

1.57
2.623
1.04
1.508
1.534
1.663
1.824

0.193

1.137
2.127
0
2.256
2.056
4.215
1.443
2.206
1.938
2.042
3.107
0.463

EREZE, STRPHEH, AEVIZ RS R d 15 m E 2 HIERE 25 S6, 43518 2.203 F1 3.234;
T BRI, H R E A HEE HL, S~ 2.631, 1 d M E 5 M ELE H4, 205N 4.645.

R, W TERMHEH, EVZHERE . d s s ESHILER T S6, 43 7h 2.623 1 4.215;
YT EH AR, A RO B s a3 A HS, 40708 1.824 13,107,

3.4. RERWERRINGER D47

TR DIRERE BA SR YA SN IR & S5 MR RO BE 1 (271 tnlE] 1, FERZR, HEii R AR 3 i
P SRR G ThRe R, E AR B DhRERF A PSR e AR K TR BHE L . B SRR fr 5 AR
HOEATARH WIS (22 B, TR AMABONZ M & HI0201 ). BBHEM A, & R
(10 FFIMEE (74 ) L EA — RIS
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EMZE, BRI SR AHE M M ZERIFANE, EEBPHEHA & 17 MMmies
(6 FORIFSEEIS KT BRI . 0 T REEFI B DD RERE MRS, UM & EIRPHEIMERG2 MHZ T

H AR IEH .
L) fskimsrhos [ B SRR
RIS . 00 SEBHE A28 5 200
—m— RTINS —m— AR AR 4180
R C N G— 4 180 -m-- SEHEIAMAS
20 - 160
20 -1 160
] 4140
] 4120 &
g ] {0 2
z ] lo €
10
/ 1 - 60
FC GC oM PR SC SH UN rc GC oM PR SC SH UN
CES el KR A TR

Figure 1. Species and individual number of FFGs in summer and autumn

E 1. EZ. RERREHMEHRMEH

3.5. RERMWEBNIThRERERK D4R

T ERFHRI T EH KR B R OB HHE R KR ARSI ARG, £ R AR, XE . KR
FFR HAT SR A [R] R f K R AT 2 4740 £ D REAFR F HE DAL ZE T 3872 (UPGMA) 347 R 28 404

N T s A TR R A W TR Y A S 1 22 S, DA TR A BT T DR R R B 400 110 4% B Ty re A
it Bray-Curtis MRS, 4501 2 Aion. #50L 80% MMM kR 4y, BT H)12 AR 5% 3
M, 551 A S2 Al S4; 5 2 HAHE HS. H3. S6. HI. H4. H6 Ml S3; 5 3 4% S5. H2 1 S1,
XS AT ) SRS Ay AR T, 2 R & T TR R SR B ) B VR A B Th e B I AR By, S2 FH S4 AH
hPE S, 1A% 90%LL .

UPGMA UPGMA
(Bray-curtis distance) (Bray-curtis distance)
Q o _
g | ] @©
o o
©
z ° £ 3
& « k|
= 5 E <
E © » oS 7
w
AN
o 7 g
o
c - T S
»HITETHIIERARI D BPTOHIDPEEEZET G
Sample Sample

Figure 2. Cluster analysis dendrogram of benthic functional feeding groups (based on Bray-Curtis similarity coefficient) in
12 survey sections (the left picture is July, the right picture is October)

B 2. 12 MEASKE AR RS R A BB A S HRORE(ET Bray-Curtis IV RS (EEHR 7B, HER
10 B)

DOI: 10.12677/aep.2022.124087 691 IS RI R


https://doi.org/10.12677/aep.2022.124087

Tl %

4. itig

KA BN P A LH R S T 45 70 2k T SR e LR Y A Sh ) (R it FE A X B2, BRIR[281T 20 4
50 AR AR TE RO VLR BOR R RS 17 B FOE AR ROV BRI R A S LE AN [F]
WEB, HORBUSH SR s BEH A R 2R, X SR R AL X 7] e H T I (R HERS
IKIAE SR R A B, 1% BOR Y AR Z P 5 T R R AN B R L I8 K, R 49 Bl AR E ik
ELBH) 72 PR BB, B a1 AR T TR A R

IKAEZS R GEAN [F) X S8R B S B0 W e 7 285460 m DB e K2 AR B A DL 34 Pl 45 381 S 29 T R RIT
AR AL T = R IX, FERKR, KR BRI R RAE 2, 12 PR IR — Fh(Polypedilum sp.). HEIX
J&—M(Chironomus sp.) N FEARFHZFr . 2 IRHHEH S5 B R RH I DL AFI A 575 H (5 H A
Z R EIUR —Fh KEERHEM S B ARR I AR Ny 2R RRBUE — M RRUE — PR RH .
T FE B AR R B A SR I8 3 A [30] . SEBRFBIBEE DAL 4, FRRRIY) HOPIMGR D, e
Hifl. BEERER LT, RAJEWIY A SRR 2, B 7 HORIE )7 XK T FEIR P, Fif A
M.

SEIRVLFR I TI] H SRR XK AL A BN VB I8 2546 1) SRS AT R B, 12 AN A M TR 32 =53 1 3 4L
o 4 W, (AEER SRR . XEH T RRIBAESHEAEZESR, WA RIS,
& Wr i ) KB A S TR A2 . RAURM S Z IR B A E R 2 R, fEE
FF Hh o e (B3 A IAE AR A0 S6: HARIR M, R Sem (B BLAE HY, T d S (A3 HIE He. fERKEE,
IR MR S = (25 HIRAERE i S6, BHARIRHL, Pra RN s ES HIE HS. 2RI ECS R AR
SV FERM R S B AR R [31], B ARBH A 5 B TR AN, HE FHFE R m T K.

EE 2, BARRHAEE DR A RN EOY K TR IHE . BB & PR B A R
LR, BEREH, i AR REONAR S E R —E IR E, i TR A R AR A P B R
iX, BH PSR R ST E S SR BRI B, R TR S AR EKE, ARRE
IRFHB AR RE B2 RIFAE, (U EE ER NI E 2 T 3R H[32].

5. &t

FEXT 8 1T 1 2R % AR DR X R R RS P Tk S IR BRI ek, £ B4R LU R 4518

1) ERAWIE, ZREEILARILHAMNZ R RS —F(Polypedilum sp.). B ZFEFMKZFRPHEME
H AR R AR S AR 5 Fh 22 e 3 W35 (P < 0.05). B ZRBHREHS A ANB L A R AR S5
B3 H ¥R (Cipangopaludina ussuriensis) M % EREBUE —Fh: KR PHEM 5 B ARG R ARy 2
SRR — M. FRIUR — M (Chironomus sp.)FXIEEEHR (Graptocorixini sp.).

2) BFEFMMKEN TR, B2 FEEFRE H . d (s B3 B ILERE & S6, PR X KA
IR X, KT BRI HS iAo -

3) EARRHIH & F P RECE A AR I B A2 By, I B SRERAARE K TR R, #ie
HAECE . BAHEIE R MR (10 FOAIAMAE B B — R .

4) KIS0 4% B T BE R A i Bray-Curtis AU FE, LA 80% BRI R K1) 43, RIS 4R W,
2 PP 25 BT T R 2R EC AT B A U TR B D R RO A ALY E L, b S2 70 S4 AR E SRRy, IAF 90% LA E.
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