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Abstract

To investigate the impact of ecological restoration on the community structure and water quality
of zooplankton, experiments were conducted in July and October of 2015 and 2020 on Liuxi Lake
in Ningxia (East longitude 106°8'20"~106°9'32", North Latitude 37°58'58"~38°0'5") Conduct sam-
pling survey research. According to the lake conditions of Liuxi Lake, a total of 6 sampling points
were set up. After ecological restoration, the species and quantity of zooplankton in Liuxi Lake
have significantly increased; the abundance and biomass of zooplankton generally increase; the
number of dominant species increased, and the dominance index increased compared with that
before ecological restoration. The abundance and biomass of zooplankton in summer (July) are
higher than in autumn (October). After ecological restoration, the Shannon Wiener diversity index
(H) increased in July and decreased in October; the Pielou evenness index (J) showed the opposite
phenomenon, with a decrease in July and an increase in October. This indicates that the environ-
ment of Liuxi Lake after ecological restoration may be more suitable for the survival of zooplank-
ton, but the community structure of zooplankton in Liuxi Lake is not stable during ecological res-
toration, and it may take a long time for biological succession to make the zooplankton community
tend to a more stable state.
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TV b R BRI KA AR B (I R BRI R AR TR PR AR T iR, B R R RS
ERERMEAEMY A, RAESRGMNEZAMRI 7, IR EEERGOKBEE . BUKR & FE MR
W, 5AKMA SAGE MK, REHERES T, B, 3=—EAK™ . KBTI LR R iR
2 TSRS DI RE[1]

PRI AR RGP N E R, AAITAREBCN, TR T AR, JF HAE K
R, ACMIHERE, FIHRE /9. EEER, AR 5 GUKAE RS, RKESRE 'YL,
MISCBEIATT[2]. VT ShWIRE VR S50 o 32 AR AR B AR IR 3RS 2 A R LR A i, Il sh WAE A
A B SRR . KA DL R NSE B K 26 AT, BRI HLRRBR ) A2 35 75 U 7K IR AR SC AR 1
AEH R, LRI, BRI A RIS Reda A A BORANR, B S L v A 2t s ik
IR ZIABER BECR DL, AR e R (B [3] [4] [5]o ABTFCRM, VRIS ST
MBI R HBATEREG M, WX S AR 2R R IR A B A ERER TN, W] LUAJ B AN [R 3t [X
IR A5 RRE L 6] -

WEWHE A b A T R EE X, AR, mEErE, R AORREE R T ERIR A
X2 EK SRR I X, RARK, KR Kz RBEFRDE, X ZHEFHE
RO EREBMER 115, HIEFEL, HAER, JFHNESITI, R URREE K R
o, SRS MEBIR, LY ZAEERER, EESTIRE . A AER B, KA B R RERE1855(3] [7]
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[8]. A 2015~2020 4Fif it XHIEMIFEAT H AR AN TAEE 1A 548 5 07 ORI 2 A0 AR 5 MBI K38 AE 2 &
G IFIThRE . A ORTRRISER I, MR AESBE G T E 2. 8 MRS R E T
IRKZA2].

N5 T T BRSNS K A S IUIR, AW T AESMEE R0 G R R T R, i
i1 2015 FF (BB E DS 2020 F(EBME T JE)FHF VIR 25 R EAN A1) 2 FE I DL R KR it 2R
Ak, RIS BRI AT YD DA, AR K AR 2518 SRR SR SRR LR 5 S8
2. B R SRS %

2.1. WM

IR WG AL 107 hm?, 7T 57 B 5 TR 388 [X 5 R iy [ SR A el P, AR BT, (2 8 3]
20 km, HiFRAARRNZZ 106°8'20"~106°9'32", Jb4hi 37°58'58"~38°0'5", J& T-rhikl iy H R KR A,
P 1130 mo JFREKIE S 7 35 Bl A v TR PR N TR 28 (1 S 28 7 b o S 38 AR R K BT S, X
H A WIE I ATV R )1 S S RO I SO ARRIE . NIB S H 45 PR WIE L, S RBUR TR AES
AN KRR TR K TEIRBRR - SRR MK DL OR IR IE 55 2 T AR BB &S, HAN T N X
TV ORA ) B

FRFE S 0T AR SR B R IR T K B 4R 75, 2018 4F. 2019 4F. 2020 4FEMINRMIK R AR EEN
2%, 2020 MR 1. 3 HOr NI, AR

22. RERKE

N TR AR VR A B AE AT S VR S TE AR, AT AT DL T BRI AN &,
BRI A ARG, LR E T 6 ANRFE S, 25T 2015 4E 5 2020 fEME ZR(T H). BKZR(10 A)iHT T
4 CRFE. ARFEBIA M ERRAL, 2RO R KATE O EERREK DR K T AR A OK AR
) WARUE . WA R VR BIR  E AT BCRAE s WEALIX B T GPS B S IMRARHE T LR 1, SR AL
B 1 HTR.

2.3. HIWLEBS 5

RSB 712575 Gl R /K AR S FREE T & 0 5 PP 5 R 8 F (TiE SR = WLAR) ) (2020 4F), 114K
TES I GRKTEI AT ITE) [91F1 OKAAEYE) AR ERTHE D, RRPEESR (h
vk KEE RE) [10], Fif2RE e (PEZME) (K AZR) [11], LRSS R (hEzE)
(HKBe 2 K) [12].

Table 1. Coordinates of sampling points and environmental characteristics of aquatic organisms in Liuxi Lake
F 1. OMEHIKE EPAE R S AR R IMEHHE

FER 5313 a4 KAE R BERHIE

LXL1 106°8'26.10" 37°5920.20" NHEMT, WERRR, KEHEE
LXL2 106°8'31.00" 37°59'31.10" R SO AR N, KEHESGE
LXL3 106°8'49.10" 37°59"39.60" M ARSI R, KRB
LXL4 106°9'0.03" 37°59'41.92" T ARSI A A T, KRG
LXL5 106°8'57.74" 37°59'52.53" T ARSI A A, KA
LXL6 106°9'13.54" 38°0'2.28" KV RE R R, R A B R
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Figure 1. The geographical location of sampling sites
B 1 RESpEEREE

K H SPSS 22.0 Gt it # i1 one-way ANOVA X #3204 AT 5 R 307 22 70 47 Rsr )b 22 R4 22 1)
REAEANESR . RS T8 (PAST)HH 5 Shannon-Wiener £ FEEFEE(HY) [13]. Margalef &
FEFER(D) [14] LA J% Pielou 3357 FE 64 (3) [1514 34 Ha B (V) BEAT AL 2 REVE 04T .
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FEH = (XA + Hf 25 3 + AR ) /3

Shannon-Wiener 4%: H'=->" PInP

Pielou #5%%: J =H'/InS

RIS Y = fin, /N
Kb, SRR B IF S EG PSS | RIS . 24 Y > 0.02 I, iZAFRCABEE IR A
3. B{RE S
3.1 AR EXNREM I FEE L B B R

e 2 fis, W1 2015 GE(AEFME RN T H e HisiFsh) 17 #1, 10 A %€ HisiFshy) 15 #,
e VUM R R R R 2, 0N 8 B, Ar i R E ) 4T% 5 53%; 2020 dF(ERMEE)E) T H
SeE IR 63 B, 10 H Yt 13 B, AR HUKIH AR HAHAL, 435 YRS 46% 62%.
HASERME, 2020 4F 7 AR REA R R SILZ, HEEBRKAIE, K3 36%. 2020 H(EAE
5)5)5 2015 FFE(CESBEERNMLL, FiEsMRHEE LS, FRET H, iiEAEHE IMLE. Kl
B AR G VR N AT AR BRI, = I R 3

Table 2. Zooplankton species composition in Liuxi Lake

= 2. WNEEF R AR

SRR JRAEZN LI GBS ZISES
P 24 T Et A1 T Et 41l [LES EL 451
20154 7 5 29% 8 47% 1 6% 3 18%
2015 4£ 10 H 4 27% 8 53% 0 0% 3 20%
2020 7 H 8 13% 29 46% 3 5% 23 36%
2020 £ 10 H 1 8% 8 62% 0 0% 4 30%

3.2. ETEEXMRA T NI EESEVENR W

A B TR S R AR K T AE RSB AT, Ak 3 R 2020 4 7 H MR Eh P
PR N 147834 ind-L7h, & 2015 4E 7 HIK 128.67 fi; 2020 4E 7 H MRSV RN
34.44965 mg-L ™Y, A& 2015 4[] 749.56 fi. MAERETAMIRGUE, WA RGMRBLIRILH 2015 £ H
72, 3% 2020 fEAR. M. ULHIMNEBIEAER B R G, KIETERL, REsVREFES A EA Y
ErSL YIS

Table 3. The abundance, biomass of zooplankton in Liuxi Lake and health evaluation condition

I 3. WNEEEREERE . EMERERRITNRR

A fisf i) £ (ind-L ) FEE(mg-L ™)
7H 114.9 0.04596
2015
10 H 35.1 0.01404
7H 14783.4 34.44965
2020
10 H 730.0 1.79100
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3.3. EEEREFHRAINBMEL

IS PERT RSN — A MAEREE P L S 1R, U3 EEFREOBOR, B RIREVE A RP B 7 AR AN 2
51, MBS W o PRI KA S P B R o, AR SRR AU 3 R 4R et 2 ek
LSRG Y B E SRR, YA ARSI B, (RS SR BRI 3], ik 4
AL ARSI R R IEEIRI S (7 ) s S R 2015 SR 3 RGN 2020 4 9 A, Hrpdg
JUN L AHEINZE 7 M KZE(10 H )i sh L 58\ 2015 4 2 AN ZE 2020 4 3 A, HhE N 1
FPIEINE 3 Fh. 2015 SEABLN 1 ARSI “ar @il il fE 2020 SRR SAKRUL, MR A
SEEa, FEsIEMIEm, F s s T E .

Table 4. Dominant species of zooplankton in Liuxi Lake

® 4. WNEMF RS

5} 18] Time e 134 %h Dominant species 35 ¥ Dominant Y
JR A= B 43 2005 B Strombidium viride
TH Lzl BT %% I 46 I Polyarthra trigla
2015 B JIUEE /N8I 7K % Microcyclops javanus
JRAEZ ) £% 20 L Strombidium viride
107 Lzl #%% I 46 5 Polyarthra trigla
24 JL 8 24 th Brachionus diversicornis 0.1464
BV % th Brachionus calyciflorus 0.2961
#4955 FE 46 t Brachionus angularis 0.0338
Lzl 1152 8% FE 4 th Brachionus capsuliflorus 0.0480
TH K= % H Filinia longiseta 0.0294
2020 EH% % 56t Polyarthra trigla 0.0294
FiT 1 5 3246 bt Asplanchna priodonta 0.0730
GEEES K4 % £ 7% Bosmina coregoni 0.0263
B I #ivr &1 7K % Mesocyclops leuckarti 0.0407
%4 JE B FE 4 b Brachionus diversicornis 0.4130
10 A4 ot 1V 26 B Brachionus calyciflorus 0.2065
BT R Bt Brachionus forficula 0.0652

3.4. EEEXURMF R E D SRR

AR E 7 ZE AT s, MR & AR AE ) 2 AR EFREOE B3 2 7 (P > 0.05). W14 5 s, M
T 2015 S (ERBE R 2020 FEESBE )M, HZE(7 H)E Shannon-Wiener £ £ 45 % (H") H
2.625 - F+ 4 3.5421, Pielou $21FZ %)) 0.737 N4~ 0.705; #Z=(10 A) Shannon-Wiener £ ¥ Pk
FEH(H)H 2.270 TF§ 2.188, Pielou ¥JE Q)M 0.749 LFtk 0.862. BB EIE, MIEW
Shannon-Wiener Z FEPEFRE(H) 7 H LF. 10 A FB&, 1 Pielou 351 R Q)M /., N7 H FF.
10 A LTt
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Table 5. Biodiversity index of zooplankton in Liuxi Lake

5. HNEMFHEEE M SRR

SRR ] " !
FHME PRt 2= FHME it 22
2015 4E 7 2.625 0.334 0.737 0.117
2015 £ 10 H 2.270 0.363 0.749 0.055
202047 H 3.542 0.492 0.705 0.084
2020 4 10 A 2.188 0.511 0.862 0.057

4. g

VR E R DRI N, TEKAES RGP AL T SRR, B R LR R IR [16].
MR, WNRWIZERATAESEE G, U A R, I R 0 TN
R A7)0 ARG BB R SEEIE, R R R S RN, X AT B TR
T R R AW PR A T 2 SRR VR R ARG A B B R AR AR S
B, HEBIOUE T RS . WINEWIE A S S AR T AT R A AR RUK T AN K . KB AL R K A
BRGURABII LB, KBS ECR VR SV 35 28T e FEAE R RN i 5 B M2 5, 1T
TEAK L Eh AN ) S P2 B B T BB VA A . KT 5 B2 PR B o R i S5 A A 1 R
— . A, KRG HOE YT R RO . IR E IR AME RSy, S\ T B AR K Ik
PO N AEI IR T SRR, DAVRS B IR BB, SO R LK R RS G . 1
BNV RIS e RK AR B (G SRR T, R« BATRON” A FATRN SRR E
BB T T BT GG o AR IR, KIS b B SR T B A S R Bt 2 R E A £
BEVESEH . BRI I AR R B RS ., BUESIRH L, R HYE T SR, I TR
EAT A IO AR 7 2, e AR AEENT ) P 5 B AR A I R, L B DRI I8 7K Ak KR 4 1 1 ESB AT 7K SC
SAEIEE, R, R EEE S5 T DL S B 18]

A VBT I 40 W7 A8 S 3T SR04 Shannon-Wiener £ REFESS$(H) A Pielou 2451 151 (3) %t
HIEWH K AR BLHEATVE . Shannon-Wiener £ FEPERSS(H) 45 S o : 2015 4EMINEI 1 ARk Z 45
By5 i, 2020 AEEBATIG Y, KBNS, XKATAES 2015 4F DUKIT IR M0V A 18 S 1 i 5%,
e AEAAK . KA TETRER S b B R B R R E M, KIS e ST, AT
QLRI N SINLW

WU SN R R L, QIR B, pH HEE a. BYESEMRE,
UK 354, AN . TR A R R i A T2, AT TR K S A B S
W R A KRS, LM R, RSB K IR, SRS, EHEREAK,
AKEF B A M U [19] . 7EIR MBS S AL D, TRIFEh OB S SR AL , 5 2 B % i TH
(RIS, B BT AR, T AR 1]

VR BN 2 REVERR SR R M B MR AR B R AR, S REVERRMORTE, RNRETE A
B, BRI, HHH TP K A R BL[20] . EOAA BE TL 5 Fr AR A 2 RS
BOFA BEMER PN AR, I8 2445 A A 26 P B0 A R A3 1 AT (0 4518 [21] [22], (ELASHE et MM A 25
TS REATR VR AG, oEEH A A1E AUK IR R (3 1 B 4
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5. &hig

1) H0EWE 2015 AF(AEAMBEAN)T A 4w HIFEs 17 Fr, 10 F % HIRiEshy) 15 #2020 45 (4%
BEEIGE)T A% e BTt 63 F, 10 A% e H 13 Fh. b — B A T AL

2) MNEH 7 ARl el 2015 AE(EAMEE AT H 3 P E 2020 F(AEREEE)M 9 B 10
HArsh i Fh B 2015 FE(ERBE RN 2 i % 2020 SFE(ESBEE)N 3 F. ASBEETIEshY)
R EA R0 2 BALS R AR R E &

3) MER] 2020 E (LA E )T H -1 3532 5508 2015 (AR BT 1) 128.67 fiF; 2020 4 (4=
BDEE )T AIFEsh 548 2015 (AR AAEEHT) 1 749.56 £ o 3B ARS8 5 5 MBI 24
= FERTAE YIS 5380, I HLZET (R A I i SV S5 A A R

4) Shannon-Wiener £ FEVEFEE(H') 242 P18 M 2015 £E (4 A8 R0) I 2.448 _ETH3) 2020 £ (L& 1E
ST J5)H) 2.865, B AR A IS 5 WIS S A= ) 2 A 1 B SR T A
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