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Abstract

In order to investigate the community structure and diversity of zooplankton before and after the
summer water replenishment in Daihai, the community structure and diversity of zooplankton in
the water body of Daihai were investigated before the summer water replenishment in 2022
(June) and after the summer water replenishment in 2023 (June), and their species composition,
abundance, biomass and biodiversity index were analyzed. The results showed that 8 species of 3
phyla were identified before water replenishment, among which copepods (5), rotifers (2) and ro-
tifers (1) were the most, and 21 species of 4 phyla were identified after water replenishment,
among which copepods (14), rotifers (4), protozoa (2) and rotifers (1) were the most, and the
number of dominant species after water replenishment was significantly higher than that before
water replenishment. The average abundance of zooplankton before water replenishment (145.35
ind./L) was lower than that after water replenishment (157.50 ind./L), while the average biomass
(36.70 mg/L) was higher than that after water replenishment (5.44 mg/L). Shannon-Wiener di-
versity index (H'), Pielou evenness index (J) and Margalef richness index (d) before water reple-
nishment were 0.77~1.50, 0.36~0.70 and 0.60~1.12, respectively. After water replenishment, H',
and d ranged from 0.45~2.07, 0.69~0.96 and 0.31~1.65, respectively. Principal coordinate analysis
(PCoA) showed that there were significant differences in the community structure of zooplankton
before and after water replenishment in summer (P < 0.05). According to the water quality evalu-
ation standard of diversity index, the water quality of Daihai in summer has not been significantly
improved, and it needs to be strengthened to protect and control.
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1. 518

BB EERARAR . 25 AR KR T AL A et 15 58 5 XK R & 8 IR — EE BN R
YRR IR Rl B2 — o KEE IR KT HEN 238 F A K 2R A 1) e i SRR AR S T RE I IZ DR AL
B2 S EUIA AR & B IR P R[] PR S AE WA AL 25 R G W SUR e B AR A 0 A M 66,
FM R R BAF B N 2 FEIE AL 2 WA I AN R BE K SO R A R SIE S BB . i T AN R A A
FNS B BURHEAE AR EA R, PRS0 LA S S BRI L 7K S5 KA 8 TR R B AR SeIR
LA TR AR [2]

TR Y78 FIX HOR B BA K S RACER, RS B KR EAS R IZOX, Bade)yfmHE
A A B ba, LA R (R B A . KOO U AR A RS IR B B TR AT LA . 4RO, i
TANNRBERBERKTI WAL TR KSR SUB 248 K R4 K AR BE = 3]
2016 £, WL AEMAN SR TR, BESUKEIE. KIS, KAESIR “=/KIE" , #ATK
BMNIYTT, AT THIP R 2021 4, BRI B IA XML AT R R 5N B X 90 ZHR 4 5%
2022 4F “BIEUFY” ASRAAVK LRALTEK, CRIFMK 1102 75 m®, [E15 5 I AL 85
33 7 —ERERWRE4]. B, A REHN TREESERSCRTTHIET, 28GR S
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BUENTEN bR, MWAES RS A R KA AR 25/ AR N T bR O 70802, {H KR FE AL
FEARIFANRE 58 A WL K AR IR S A0 A . Rk, Bt T A T S W R T 65 ) e 22 R 5 F K AR AR P BIER
HIR 7 B A R

AT 2022~2023 45 2GS S HNK BT G I s VB TE S5 R AT R A, i o B K A
JE IR R R . AV EAVEYZ IR B, SRR o A R AE AR AR BE TS, DL
NIENAESBE. BERT LRFEAEA RS %,
2. M5 %
2.1. BfEiBEER

R TN 16 XL 22820 TH IR R 350, HhFR A B N AR £ 112°33'~112°46", 645 40°29'~40°37",
AR ARIE 2339 km?. A5 B MURK, o P R I, KR 32 Bk K . ST AR R K
NI 22 4, F BRI S0RAE TR 53000« F5 78] K rg ) R ST « B B4 8 4. EEMRY 4R
TSI AR S R G A S 25 [4). HARSSTON R R KR T TR T RS ARE, KA
T/ BRI A USSR K 28 R AR . il JLE TR 5.1°C, FERBKEN 392.0 mm,
HF 7R K EN 1938.0 mm.
22. REREE

AHEFE 3T 2022 4F 6 H (EASFNKAET) 2023 4F 6 H (E&HMKJE)ILTT IR 2 YO Bl sh R %
RRAEI R A o A IR VR AR 3 50 T B R A AT, ST S RO X, SRR 10 ASRAE SR 1),

Table 1. Basic information of sampling points

® 1 RESHEXRER

KRL G 4 7 KR KL () Jk4 ()
D1 N 1 E 112°40'19.01" N 40°36'07.26"
D2 15 2 E 112°42'12.90" N 40°36'08.76"
D3 15 3 E 112°43'52.73" N 40°36'04.93"
D4 1 4 E 112°38'44.61" N 40°34'15.36"
D5 18 5 E 112°38'56.58" N 40°34'46.26"
D6 13 6 E 112°42'25.02" N 40°34'52.29"
D7 N7 E 112°44'05.72" N 40°35'23.02"
D8 1N 8 E 112°39'49.15" N 40°33'08.18"
D9 59 9 E 112°41'34.48" N 40°33'29.55"
D10 15 10 E 112°43'53.35" N 40°34'06.20"

2.3 HmRESLE

KA A RRES 2%, B 20 L VR /KEE, @3 1385 AR M M ik e 45 & 50 mL, I3 7 5%[H H g
EWGEAT [ 2 AL B R 258770 2P W R AR SR AE AN HL, FE/KIR 0.5 m AbRoK, ¥EVE 1000 ml R 2
JEIERI PR AT, BN 15 ml & 55 FIRGHEAT [ 5 F 5 KRR EARZS, 18RSt =780 E 48 h )5,
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TR A4 2 30 mile 3445 FHAZ VFE AT MoticBA400 Y22 BB BT THE S % « B SRk e 25 B b
HEFRICE 5 ml B T AR S THECE N, 76 10xP088 ~, BT8R S e FIvh B G HopE % s, &2
W e I B4 o AR B ANES BOIRAEAE S 22 78 70 B 51 5 43 AIEL 0.1 ml AT L mil BT AH SRR THEE Y, 7E
20X R A v R —FEM T 2 B, R ZER 15%, WITHECE 3 1, 45 RECFIE. kse
S (MBAERINGEEARY [5]. (PR KEHRE) [6]. ChESMERKEMZED) [7]. CHEzD
HIRIKRER) [8].

R E BT 95: N =(Vsxn)/(V xVa)

e N—1 L KB T B 0 s A8 Vs—— R4 Ja AR i AR n—— S T LS EI 1Y)
FAEG V——REER; Va—— i8R 8 EiR AR RESFE, Ea s
AR, BRI s R .

2.4. BB

24.1. PN E

) Z FEVETREOR R IR BT A MR ) — AR bR, 1E2H PAST BAFTHEHT 3 FhZFEVETR 2L
(Shannon-Wiener £ k135 % Pielou ¥4 FEFE 50 Margalef =F & FE TR B0 % (5 i 2 24N KRG G i sh i £
FEPESEAT 43 #7. Shannon-Wiener ZAEVESRE— M H T HIWBER S5 O 2R AR B2, BRIV, FRFER
Wbk, EAUERK; Pielou 3557 FEFREOUTT LUR T AW S0 R AMA KR 73 IO SIF2FE . Margalef + 8
FEFREUR TR — MRS BRSSP R B H (W2 /D, B T BEVE R R FE[9]. RIS A 2 R
UK TV AR 5 B ZE 4K JE K AR GL[10]HEAT VR 73 2 (55 2)-

(1) Shannon-Wiener Z#£HAE(H )IFHAR[11]: H' == Plog, P ;

b SOAFER RS PONEE | B AMAR(ny ) 5 A EE(N) I EEE(n /N ).

(2) Pielou B2 EFRELQ)HHAR[12]0: I =H'/H s

X HONRRZREME RS H, o, Nlog, S, FoRZHEEMIEAIE MG, S B E R 2%

(3) Margalef f = 5 B 4 (d) S A R[13]49: d =(S-1)/log, N

WA SOAFES R RFIZEE N ONEE S A B A REL

Table 2. Water quality assessment criteria for zooplankton biodiversity index

2. R E SR RK BUF N AR

HEMZ SR DS a-HiG Y EREES LESEE S A
H' <10 2.0~1.0 3.0~1.0 2.0~1.0 >4.5
J <0.1 0.3~0.1 2.0~1.0 2.0~1.0 >0.8
d 1.0~0 2.0~1.0 2.0~1.0 2.0~1.0 >6.0

Ee H B - NS RVEIREG 30 BSIEREG d: FEERE

24.2. RBMSIHFZE

iZH Excel 2021 X3l s B AR R RS F AT GE it TH5E . RIS B ()R
e RFHF, 24 >0.02 i i R HAF .

A EERRH(Y) IR AR [L418: Y =(n/N)x f 5

AR KRS R AR EM AR N OSBRSS B fOREE T R EYIE SRR RO L R
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243. BEERMAHMEE
ZH R WF “vegan” F “ggplot2” {00t 05 5 =40 K 11 5 BVR U sh WL 5 3 AT 32 A5 2 A
(PCoA), HE BN YIMIE LA Bray-Curtis FH 55

3. HREHH
3.1. FiEmhFE R R RSB D

1 B 2= KT G R sh AP A s 55 3 Frzs, 2022 4F 6 HAESHMKATHE % e 317 8 Fl, Hidp
PR Rk 2 (5 M), Fed 2 Fh. BUZR 1A 0 SR s S R A 1) 62.5%. 25.00%. 12.5%, EH
G B (Monia rectirostris). ERCHR 7K & (Schmackeria forbesi). fi 28 3% £ 7K & (Neutrodiaptomus geno-
gibbosus). . 5 £E/K % (Metadiaptomus asiaticus) & #h /K BT AL Rl . 2023 4F 6 H AESHMKEILEE H 4
120 Ff, HhBR e Rm 2 (14 M), B34 Fh, JRAESY 2 Fh. e 1R, 20 R sh P S R A H
') 66.66%- 19.04%. 9.52%. 4.76%, A ERIER(Moina micruraKurz). % %E/K & (Neutrodiaptomus)s &
AKJE LA BRI A BROIR VK S 2 #K T E LA LA ML 4).

Table 3. Changes of zooplankton species composition before and after water replenishment in summer in Daihai
= 3. IR FAMKATRIFHEI A A L

it /4 b JF A B LIgiE BHHES RS Bt
K HT 0 2 1 5 8
FIT 5 LG 51% 0.00 25.00 12.50 62.50
KIE 2 1 4 14 21
FIT 5 LG £51% 9.52 4.76 19.04 66.66

Table 4. Changes of dominant species of zooplankton before and after water replenishment in summer in Daihai

4. B FKAIRZHENINEMEEL

P F R
MBS iz T 4 KT K IE
HARIERE Monia rectirostris 0.174 0.051
EEES

TR 2% Moina micruraKurz - 0.124
BRI K % Schmackeria forbesi 0.025 0.050

95K Neutrodiaptomus genogibbosus 0.398

WM EEK & Metadiaptomus asiaticus 0.154
Bk K E Neutrodiaptomus - 0.050
Hh AR R SIK & Limnoithona sinensis - 0.033
TR ELE Calanoida - 0.041
SIl7K Z &k Cyclopoidea - 0.100

3.2. FHEENIEEMEYES
T ZFAKHT R I R & 1 s, 2022 4 6 A ASHKHTEFI s T B4 5
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(145.35 ind. /L) T 2023 £F 6 H A= 254K 5 32 (157.50 ind./L), 17T 344705 (36.70 mg/L) & T #h K 5 (5.44
mo/L) . MK AT WS EE AT 0~478.98 ind. /L, PABEAER S TS, #KFFWHSIMEENT
72.00~300.00 ind./L, PAEAZMINFES, MAMKEEAESY . 50 RS AR F A g, ek
FE . AOKFTFE A EN T 0~136.60 mg/L, VIBERNTES, KRSV EMENT
0.01~17.54 mg/L, UBERHKNFET, BBEREMESRI TR, HARRAEY R IR KZ.

g H Zb K0 5 Vi s Y0 =E L AL A (ind /L) 188 B Z 4K T J5 I 2 A ) 8 Ak (mg/L)

600.00 150.00 136.60
500.00 478.98
400.00 100.00
300.00
200.00 50.00
100.00

0.00 0.00

JRAEEY) il e B JRAEB) ) d b 5B
CFhKHET —e—FhKJE CAbKHET —e—%hKJE

Figure 1. Changes of zooplankton abundance (ind./L) and biomass (mg/L) before and after water replenishment in summer
in Daihai
1. 8B FAKEIEFHEMIFE(ind /L), EHE(mo/L)HE KL

3.3. RiEshEMS RS

2022 4 6 HA=A4h/K AT Shannon-Wiener Z #£VE4a£(H') . Pielou 2] 454(J) 1 Margalef =% & & 15
()P EIME S 1.29. 0.58. 0.82, KT 2023 4 6 AAESHKIGHKE H'Y I, d I FIE(1.55.
0.84. 1.16). #MKHT, AHCKAES HAT 0.77~1.50 2 8. J /T 0.36~0.70 2 [&]. d /T 0.60~1.12. *k
KIG, AHRAE S HAT 0.45~2.07 2 18], J 4+ F 0.69~0.96 2 [A]. d /T 0.31~1.65 (¥ 5). HMLAT%, #b
KIGH) H A d ZRAAN TR, T 3 BT &, AN KSR S M — 80 R UK, A ERGE .

Table 5. Water quality assessment of zooplankton diversity index at each sampling point in Daihai

5. IR RERFHE SRR

KAEIT A PR H J d
D1 1.50 0.56 1.01
D2 1.50 0.64 1.12
D3 1.23 0.69 0.60
D4 0.77 0.36 0.75
D5 1.26 0.58 0.84
KR
D6 1.43 0.70 0.66
D7 1.36 0.65 0.73
D8 1.37 0.65 0.72
D9 1.36 0.49 1.02
D10 1.16 0.53 0.70
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K JE

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10

1.66
191
1.28
1.70
1.34
0.45
1.47
1.94
2.07
1.71

0.87
0.75
0.90
0.91
0.96
0.78
0.87
0.87
0.80
0.69

1.07
1.65
0.90
1.20
0.79
0.31
1.06
1.45
1.61
1.55

e H: &R -REAZHNEREG 3 WSEEREG d FEERE

#RHE Shannon-Wiener FEXUKBRVFITARAE(E 3), RVPHMSHE R FANKATE IR AR, Z5R W& 5
Jizs, #KET, AHSRE, FER DA KBUNEETS, HARKERD RAE GKBN a-H S5 M I KE,
Ffmi DA KN a-h BTG5, HoR R RAE RUK BN TGS M d K%, D1, D2 #1 D10 A a-H
1o, HARRIE RN E LTSS 4VKa, MWHSRE, #EA D6 KBUNEES . D9 N - Eis e, Hoa
KA RUKBUN a-H BEG G NI KRE, E3CRAE UK RS 4. M d K%, D3, D6 fl D7 NE LTS
G, HARREERIIN o-P LS G HULTTAL, A5 R ZEAN KR 5 A KR GL IR A5 2 B B s

3.4. BB R EHES

i3 PCoA X 5= 24 /K T J Ve s R v G R AL AT LU BUR I3 2), KT 5 4K 7
TSR XA AT S8, HRRVE aE A AL AT 2 2 22 57 (P < 0.05)

0.2/ R2=0.1862 A
P = 0.0050 A Al

0.1 A Y

-0.1
0 ]
Agbakan
202 AjdkiE

PCo2: 24.89%

-03

-04

-0.5

A
-0.6

0% oF o oF o8 O M o o> ot

PCo1: 40.94%

Figure 2. Principal Coordinate Analysis (PCoA) ranking of zooplankton community structure before and after summer water
replenishment in Daihai based on Bray-Curits distance
2. BT Bray-Curits BB R 5578 B FAMKRIE I Z R E S E L AR5 T (PCoA)HEF
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4. 71ig

AN KRR REVE LS e rh K 2 B DAAE B AR R R = BE i o 1 LA 8 i
A A AN 2 2 5 E A/ [15] [16]. fEAW L, (SHNKHT S PRI sh VR R DL A 2 2K o5 £ 5 9F
SEURBUEFFE, X5 AEF RN, XATRe 2 HEZ BRI, Ha Tzl sy Zim.
REFEK, ERERENZMET, Rl ERFME O, BRI YF R F R 2 n4E[17]
[18]. A AT RESE RN ShYAE Jy 2RI BT, 25 T AT RS AR, (5K SO05 a2 28
(CRBLPRE S 0) 5 o WA 6, AR AHOCHRIE, TSl i IR A R I 3, (/DA L PR £ 38 AT i 15 v
W RIS

TE & BRI, AN E T RN (5 A EAESI), AR ST R I B L
215 G RIRBURHE (B 2 BRI A 2E), AKATER R 2888 5 SR 4t 60%LA |, (R #Fh 2 L
BRRRABMENE, ARG EE TN s 2 Beks = [19], JF Hi@id Shannon-Wiener £ £
VEARBUK TN ARIE T RN, S0 5 2K AT G KRB 4 T 5 Yo B 7R AKX S5 AM L4 R —3K.

WEAELT, EWESFRBIELRR, MEERN, AV 8En2o] [21]. EAPFT, S
WA K BTV s P11 = 2 (145.35 ind /L)(IC T AE 24P K 5 32 %(157.50 ind /L), Ti~F24E4)5(36.70 mg/L)
Kt T A K G (5.44 mg/L), 5 UAEWFFSE BAE . X AT REAR BT AR MK TRE X A8 i K B B
SRELER), AL AS I A DA I 1] P9 X PR BT TCI20E i K« RSN A M) 2 REPE TR RO M R A R TE
ERREN TR —, ARV FF KT HIE AP ARAK, SRR K TR s R D, #EvE
REE MR RUEMEEAL, AN R HEAKRTRE . 3 B K a8, 158 (K5 1)
FIREI I S e, ARG BB T, BEVE S M I LU B 2k R MRS KB, 1X 5 PCoA 1)
45 A — B KT S BRI P BE TR S AR 3 22 ) o IX AR 5 AR AN K TR O, AR Akl it
ARV KR ERAG IR, SRR DRV A R SR BOR [22], TR E iR e s ) B VDRV, JE R
PEFEI BN F B e BB IR IR R B AR AL, A 228 TR 52 T P e B P A B 25 44 [ 23] o

5. &

B A SAKRTILEEE 3 178 Fh, AN AKJRILSEE H 4 177 21 Fif, 2 LABE 2 SRANE A OIS Al
AR TS T B AR TANK G, TP AR T ARG s AN KT R A sh Ve v 45 K A7 A2 2
F25H(P < 0.05); e AEBHOK TR (S R F 0 s DI 2B aYs, MK BRIk T 3K
F, FFEARRIENSGE, R R YIRRE AR A E, SUR SRR RO BRI 5K
FORBEANE 45t . AUCGHER R, R RREZRIE A AW EI s VRS AT O, X T 2E R %%
AR, MR DR

SE 30k
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