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Abstract

Qixing River Wetland is a typical wetland in high latitude and cold region. Based on 3 surveys
conducted on Qixing River Wetland in May, July and September 2017, the fish community struc-
ture was studied, and the Shannon-Wiener diversity index and grey correlation analysis were used
to analyze the water quality of the area. The results showed that 10,446 fish samples were col-
lected, belonging to 4 orders, 6 families, 11 genera and 14 species. The fish community was mainly
based on low-temperature and low-oxygen-resistant small bottom fish. The dominant species
were Perccottus glehni, Phaxinus percnurus and Carassius auratus gibelio. The Shannon-Wiener
diversity index was generally low, which was related to the lower water level in the region. The
results of the water quality evaluation of Qixing River Wetland based on Shannon-Wiener diversi-
ty index and the grey correlation analysis were basically corresponded, showing moderate pollu-
tion. The water quality of Sumer was inferior to spring and autumn, which was related to the in-
crease of summer agricultural activity intensity. The agricultural production activities had a cer-
tain impact on the fish and water resources in Qixing River Wetland. The protection of fish and
water resources in this area should be moderately strengthened.
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LEMEHE AR mEMXE, AHRT20179E5H. 7AMIAN-LEMBHHITIKIEE, izX
W RBEVE G MATRF AL, R F Shannon-WienerZ ¢ #6350 K (. 5CB HT ¥ 30 % X 3847 K R VR
f#ro SRR ARABELREBALRFELR10446R, FKET4H6R11E 145, DIRMEER. WHEREKD
HEBRARANE, WAMNE K5 5 88 (Perccottus glehni) . 1 #% (Phaxinus percnurus) A1 4R £l
(Carassius auratus gibelio), Shannon-Wiener% # {4 8 St ¥ A K, X 5% X B/KALBAKE %K.
Shannon-Wiener% £ M EORTK 6B Hrizsxt L ERB /K BN EAHEF, EFHEFER. BFK
RETEE. KBKRBMR, ZE5EFRVENBEHRER. RAAEFTEIRN GRS EKKEE
BRI IER— M, XTZB X 3R Rk BIEARY /) B IERE T AR

Xeia
R, FESEH, KREOXBSN, KB, mEHBX
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1. 5|8

RN NKAES RETRIE VR, AR THEUR S E 7 REERE, EME RN EE R .
LREWR YT RILA R RSO, AT BRLA RS, RIETKELEN, WMEFHE. L. KiE.
R4 TR A S R AT EAGEE, TR R O =V R R, 2 VR PRI R RIS iR 4.4°C
T L B AR —-39.6°C, A ZRig K, PIET . AFIESIAIRE N 2300°C~2700°C, B 11 AHRZER
4 H BAPASE K, 2 TR KIKE 0.84 K, BT 17 & FE 1 X g it

AR E TN B R A SR TR A, i f SRR S5 R AIE , i8I .28 Shannon-Wiener
ZREPEIREOR OG0B R TR K S A% DU AT VAN, D22 X 3 B oy 8 i DX 3 £ 28 B V5 IR
PSR BRI KA R R A R A
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Figure 1. Sampling points of fish in Qixing river wetland
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2.2, RHEFE

AL IR L ZE GRS 40 cm x 27 cm x 200 cm)3R1S, FCEREA 24 ho BFAMXRE S 3EAT 0 2% 52
& X TIIGARLE E IR, R 3~5 BARATET 5% F BEATR R 0 52e ST e, pREETE
SR (R X kK 2R) 1T,

2.3. BURAE

KH LRI 83U 13RS & KA AR 2R 24 % . KA Shannon-Weiner Z FEHEAEEU(H ). HTA
[ e g1 2 I [ M 2 £ 25 AMA A 22 AR K, Wilhm [2]32 B AR W08 327 1 22 Rtk B 130 e 28 ) RS B 1) 4
A, WORHIE TG A EETE 2 FEIE 0 S S IR R 7 Ok R AR AR &gk A7 v 5.
IRI F8HOHE AR
IRI, =(N,+W,)F,

A IRE KR | MR . NN | M AR 2 (%), WONEE | M A (%), Fi
5§ PP LR 2 UCRFE I H BUR (%) IRIE KT 500 52 ALHEF, 100~500 NEEFF, 10~100 1IN
DA, NF 10 AFE A3,
Shannon-Wiene % FE I FRET A XU T -
H'=-) Plog,P,
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B 2 RAE KUK RSB A KO AR, KR PONAR A RSS2 AN K AR T £ 74 S S MM
5K IR bR BB B HEAT SR 5 70, ARAE TS BTSSRI B A e KA R R 5 KA 7 o Sl
1B SRR E e K AR AR R 912 K B o A SORE A 2 T b /K A SRR U BRAL R 7 SE DB A N2 55
B, (HERKIABE R ARE) (GB3838-2002) % Z bR EEL/F U LLEHES I, SRIUEL A % 2 2 6] (K SRR L
BET A RE 2 -6 TR b K A 25 KA K B 001 o

1) #ixE S5 I A A
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2) HET RN
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3. ERESH
3.1. B EMSELERR

AU I RIG A RPEAR 10,446 B, £JRT 4 H 6 B 11 )&, JLit 14 B, Hep e B 2808 £,
10, HEFEL 71.4%; B H 2, 5 14.3%; EEEHFERIZH & 1R 0000 7.1%. HAR s
R RMREIR 2, KF S M, (HEFIEL 35.7%; SR, sERL, JEERLAERRIN 1R, %05 7.1%.

giEmRHE SEVI R IX TENRFIHEE, fIR-CREMEhaRAFIE 1), ET 4 H6F
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Table 1. Fish species directory of Qixing River Wetland
F1. LEUEHELAF

H e & Fif

Order Family Genus Species

iz H  Cypriniformes
i} Cyprinidae

i} Cyprinus il Cyprinuscarpio
il Carassius AR A Carassius auratus gibelio
fi% )8 Phoxinus A fis Phaxinus percnurus
IR Phaxinus czekanowskii
5% 5% i Rhodeus AR Rhodeus sericeus
FHAMJE  Pseudorasbora B Pseudorabora parva
28 Hemiculer 23 Hemicuter leucisculus
fofk ok Cobitidae
A= Nemacheilus Bl Barbatula barbatula nuda
L6 = Cobitis By RAN S Cobitis IutheriRendahl
Bl wepiais Cobitis lutheri
Vet & Misgurnus 677 Vet Cobitis granoei
P AR Misgurnus mohoity
i/ H  Salmoniformes
S} Esocidae
Tta g Esox HEppffa Esox reicherti Dybowski
A= Perciformes
@R Odontobutidae
fiyi 31 R Perccottus B IRy e Perccottus glehni
i} Channidae
it} 8 Channa 19, fi Channa argus
)% B Siluriformes
il A} Siluridae
fik = Silurus fi Silurus asotus

3.2. BREBFH

HGS B EAR L (RD TSGR W 2 Fron . HEFRUHMOvE RO . R0, A0 SRR es, R
HF G FT B E 33.3%, MR 87.5%; LA MOVE REIEGT . HRE. WG, BILiE
SRR TL YRR, LA G R T AR 41.7%, MK 81.0%; FKFOUHAF v E IR 6. 4]
B SWSRAN ORI, AT AR 28.6%, A MARLY 96.6%.

B RO HIEAERENAE 3 YORE R RO A, LRI IRV G o A, X
HEVE I Z5 A AN D e P e VEAE T

3.3. BRSNS

LA Shannon-Wiener £ REHEFRHLE WL 2. #2725 KA¥ 5 Shannon-Wiener 2 AEESRHCF 1
9 1.22, BN 0.79~1.73, fElN SRS, AR T#EFE S, B &Kk 5 Shannon-Wiener
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R %

ZRAPERECTME Y 1.04, BBEHE DY 0.68~1.78, BN SERME R, RIKA 6HERFE R KB RFER
Shannon-Wiener ZAEPEFRECTIIME N 1.20, PWENTEREY 0.78~1.44, BN 4ERFE R, SR ERFE A

Table 2. Fish species directory of Qixing River Wetland
=2 EEMEMELRF

i 7 Spring 7% Summer KZE Autumn
Species RIHEEIRT 259 Category WIS IRT %] Category  fR35E IRI 23] Category
B [ Y 724451 7520.07 10,121.31
Jb77 28tk 81.86 - 1.69 : 0.50 :
b7 e stk 271.07 79.32 " 4.96 .
Bl wapiais 223.50 328.18 4.04 ’
IR 5 226.89 250.32 2.96 .
EEq 2786.29 3649.52 2597.79
5 5121.56 2354.03 2388.83
5 fif 11.05 - 19.27 " 76.31 "
IRTTAEA]K 1103.80 795.28 250.11
BT e 137.74 1125.47 1041.14
ik 2.94 . 10.22 ” 38.16 ”
F A 0.62 . 0.00 - 1.81 )
Hpf e 0.00 - 6.11 . 16.28 -
TETL A% 0.00 - 0.00 - 4.14 .

T R, T FOREER, 7 AORE IR, <7 RRFEWR, 7 FonigE AR M.

nEEWMEE N KE

2
1
1
1
1.20
1.00
0.80
0.60
0.40
0.20
0.00
1# 2# 3# 4# S# 6# T# 8#

Sampling points

Shannon-Wiener% FEAL 5 %
Shannon-Wiener Diversity index

Figure 2. Shannon-Wiener index of Qixing river wetland
2. £ 2EHh Shannon-Wiener Z#EMEEEL
K HAIZRT7 22 73 k) Shannon-Wiener 2 FEPEFREI TR BEAT 7047, S5 R A 3. i RRIE
BIEE 95% W E R 5 (P > 0.05).
Table 3. One-Way ANOVA analysis results of diversity index
3. MR ANOVA BERFENNLER

IR
Diversity Index

H

sig 0.527
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3.4. KRR

R4 Shannon-Wiener £ FE I FRHON U R IR HUK FUEAT A 004, PEFRE LR 4. RAKE X
e AT, B M &SRR R BTN, SBE(TP). LT A E(CODe) 5 HAL TR E E(BODs), XfK
JREBNEAT VAN o 5 RAE AL T WAL 50 WM S5 R ILE 6.

Table 4. Assessing standards of Shannon-Wiener index

%% 4. Shannon-Wiener Z M IEBUTNIRE

Shannon-Wiener % #1445 %
Shannon-Wiener Index

PR bR R ED v ] i i

>3 1~3 0~1

Table 5. Physical and chemical factors of water in Qixing River Wetland

= 5. CEMEHKEEKETF

H " s
spen N TP CODs  BOD:; N TP COD;:  BOD:; N TP COD;  BOD;
(mgL) (mgl) (mgl) (mglLl) (@mgl) (mgl) (@mgL) (mgl) (mgl) (mgL) (mgl) (mgl)
1# 522 022 1000  2.00 5.00 026 3500 430 0.63 0.24 19.00 7.00
24 344 08 1000  2.00 2.02 0.10 18.00  3.10 0.60 0.14 10.00 231
34 1.0 013 1030  2.00 221 0.21 3200 450 0.77 0.15 10.00 2.11
44 152 013 1006  2.00 3.80 027 2900 410 0.78 0.17 10.00  2.00
St 384 002 1900  2.00 3.01 0.95 1500  3.00 3.20 0.36 19.50 2.00
6 276 016 1000 290 4.82 0.3 2600 440 1.39 0.05 18.31 3.30
74 427 014 2100  3.10 4.71 0.14 1500  4.00 141 0.08 10.15 2.00
8# 1.07 019 3500  2.00 5.68 0.21 29.00  3.90 6.61 0.06  31.00 3.10

Table 6. Water quality evaluation of Qixing river wetland

= 6. LEMEHIKEIFMN

# 2 K
PR H YIERS SR H YRERES e H YRERPS e
1# Hi 11 Hig v Hi 11
2# 5 11 5 11 5 i
3# 5 Il 5 v 5 i
a4 5 I 5 v 5 I
54 g i Wi il Hig I
o# g I Hig v Hi5 il
TH# Hi5 111 5 1l w5 1
8# 5 11 5 11 5 I

4. g
4.1. BABHESN

HEVR AL SO RS S LA S RE DI REA HELW, $OANRESREREN. ERDE. MANRE
IR LE IR BB B R T [4]. AVON-CERHR ) SR BHEA A A R b, % Z 0 G R A A R
NAHIE, CARZE IO RHBF I RETEEE . SR, W 3 Frek, BiGR. R, mTLAEd
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PRI R A . BRI AR BUD, b BRI R 2. ARUORE SRS 2006 0[5
FAEL, ORAHUGE, Bt A 5, BT s IS R sk b, SEpR i A rh R I 5 &

18 IR 8 22 S 5 SR KK IR B, AN R X St R AR AR SR A OC . AR RIS R AT R /K SCEE 2 A
BRI, AU B RARE s AT YK IR N 48.9 eme BRIIARTE S TS R LR I A At s
THEREIERIKZ[6]. £ BE R EARKZ M, AMMRE, XEf G R IS R R 0 R A
FETIBNIRIKE A, LRI K ERANH X B 8 A A7 75 5K o KR PE 1 - A T b i G I
MR N Z A7, X ERRAES RS

R 3 RERIFE MR, CRFRH R e it BB AR LA 7 W, F s
e UG A 1R, BIMEER . RoRENA 1B, HILBMNEKEHEES RN 4 .
2 A 3 AT TRV B K K3, ARV R I 00 A TGRSR ST R BV R
AREE AT, BT LR ] GE R R SR RN

AW 2 FEPEFRHORENS E B S W AE VI REVE A VIR ZREVERRRE, & R RA T A= D v S5 K AR AL B A 2
RGREERIEIR, T 5B KA UL & HR A 5 IR B KR L[T7] (8]
Shannon-Wiener 2 P4 15 052 M JEHU &b (] SR ) BC RIS SIVE MR, &b 2 J|], MA 7 By 57,
Shannon-Wiener Z FPEFR B E UK . AXIAE Y, % KAf AL Shannon-Wiener ZAEMEIRECT I HE T
KRG S REE AR SRR B 22 e, R WIZIX I IR A7 AE — € A5 A 7 B 9]

TR R T 2508, AN Shannon-Wiener 2 A YEFR B TR IEANEE, B o] DUHERT G 2 ]
IRt R PO, (AR R . LR TR T A D52 A A= iE %,
KK SECE R RO AR, XA R 5 R Z X B PR HOH X B — MR 3R, B T
B XIS #2 R /K SIS OR 37 ) B 3 P DA 5

4.2. KBV AT

AL A AR T 0 G B R K BT PR o AR 2TV A8 £ 2K Shannon-Wiener 24
PEFE%L. Shannon-Wiener 2 FEVEFREUR 5 FH 00 IR SLAETRIFI 2 FEE 4R bR . AEAIVEIIERI T K
BRI, VPN IVEE IR T KT A R S B DR -, T DR G K o B Rl 43 G FE DA R RS G
Fa BTN AR KT PPN S5 RS2 10]

Shannon-Wiener £ FEPEFEHUKFREN 45 R BoR, LAMIBH B AR BB L R B NG M &S, HFF
MK PR T E IR . BEER A 14 TR RONETS, HAMCSRAE ARG B8R 14, 34,
4. 6 S SHERAERUNTETT, 2#. SHK THATG: KEERT, 14, 6#F1 THERFEROAETT, HARRFE S
HHG .

REOKE MR FOEN 45 R EoR, CEMBHKAKEEZMKERTEER. HF 4. T4 XA
RUN T ZROKEE, 2#. 3#. S# 6ERFEAUN LUK, 48 TR BZE 1#. 34, 4. 6ERFEECN IV
K, 8N T K, HARAE AR 11 28K FKZE 14, SERFE SN T 2K, FL4RBE N 11 20K R

AW 2 REVESRBOPAN 45 R 5 K ORI A BT VEVEIN 45 R B A B AR — B, A O BT ek
B4 KA¥ 55 Shannon-Wiener 2 £ AN 45 B2 7R I K ARG Y2 B2 vy T R G R B Wy iR &5 . i 7#
KA AL, Shannon-Wiener ZFEMEIREUTM 4 RRAET EHFKIAYINES, MK GRS ITIEVEN 4
ST AR T A0 11 287K B, ZERH0R, X 5 LR g b 2% Shannon-Wiener A& (K 2.

GES Y SAREYIPIRIEN EE S, 14, 3% 4#. GHERPESUK RN 2 . ERFE S AL T H F il s
SEPRT, THRAE ST R T BRI, 3%, 4. OHRFE SN AR FH VA R . IR SRR A RS AE
BT, SZATETG KRG RS A R BHE S R RO . LR RNE K ST B
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SR %

JEBAR MBFES A G CREFR I E ISR [, AR ARG . 2R KGN LA AR
PEHEAKTE OB RARIL, R RS S R 2 A N - IR AR, SRR A BT %, Xt
SR TR K5 175 LR 8 AR PR A

5. &t

1) ARHEICRIGARFER 10,446 B, FET 4 H o FH11 )8, It 148, DIRHGIER . iR/
MRE SN E, RHFONE Kb Ea . WARE.

2) LAMIRHEE Shannon-Wiener 2 FE P45 BB, A bIE B KR /KIS B K A7 BRI AT RE RS
THOZM RN EE R E .

3) Shannon-Wiener £ ¥ g BOMIUK (4 SCHREN -G 2 Tl /K BT PEAR AR AL S5 FE A ], S rp BE VS
HEKRLTHE KT, FERBTREFRRIWES SRR, Frif AR IS RE LR THE

HOKAARA 5o
=

LA 7K 1 B A S YR R 5 7R (2016 YFC0500406) -
SE 3k
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