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Abstract: In order to study the relationship between the zooplankton community structure and the water
environmental factors in the Moguhu Reservoir, we conducted three detailed investigations in April, July and
November in 2016. We used the Margalef’s richness index and redundancy analysis method to analyze the
density, biomass and dominance of zooplankton in different months, as well as the relationship between the
structure of zooplankton community and the environment, the degree of nutrition of the reservoir. A total of
36 species of zooplankton were detected, including 7 species of protozoa, 18 species of rotifer, 4 species of
Cladocera, and 7 species of Copepods (Table 4). The community structure of zooplankton was mainly
dominated by rotifers and copepods in the three sampling. The average annual density of zooplankton was
3 574 ind/L, and the density variation range of each sampling point was 284 - 5 162 ind/L (Fig. 2); The
annual biomass was 3.79 mg/L, and the range of biomass of each sampling point was 0.84 - 6.56 mg/L (Fig.
3). The density and biomass of zooplankton in three samplings reached the maximum in July, and the
differences in density and biomass were significant at different periods (P < 0.01). Three surveys identified
eight dominant zooplankton species (degree of dominance = 0.2), including 5 species of rotifer, 2 species of
Cladocera and 1 species of copepods (Table 5). The zooplankton community composition and environmental
factors in the Mushroom Lake Reservoir were subjected to trend correspondence analysis (DCA) (Fig. 4), and
the first axis gradient was tested, because the gradient of the three periods was less than 3, so the final
selection redundancy analysis (RDA) was selected for the constrained sequencing. The test results show that
water temperature, nitrate nitrogen, dissolved oxygen, pH, and chemical oxygen demand can affect the
zooplankton community structure in April (wet season); Water temperature, dissolved oxygen, total
phosphorus, chemical oxygen demand, and can affect the structure of zooplankton community in July (normal
season). Water temperature, pH, and dissolved oxygen can affect zooplankton community structure in
November (dry season). Water temperature and dissolved oxygen were the environmental factors that mainly
affected the zooplankton community structure in three different periods.
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85°58'E) fi T-IRIE Framat & /K H ¥ X A+

BN, ) FH D AT AN 29t ] 9 9] AR S
B EEHBAS SRR N i, H BRI N P
K SRR K, BA BT F 3R Tk g
KA A TG K CUIEEYT S 2003, 5t— %%
2016). ITEEAESR, M KE TR KRS
IKFIHEN , B 75 0 7K 28 /K AR B0 & & TR
KRBTSR, KEmAIE, ISR E
TERBIIET, RS K4 (RO
2006 o ] A 56 T 1 il 7K 2 ) 9 32 B2 7K i
FIRTI S B 6, TH (2006) i BE 75 9 7K 26 &
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Table 1 Geographical coordinates of sampling points

KAE R I AL bR
Sample point Geographical coordinates

H 7K T Water outlet
JEE HpC P ]

West of reservoir center

PE L ZR

East of reservoir center

4429'12"N, 85%5'56"E

4427'37"N, 85%4'15"E

4428'17"N, 85%5722"E

4426'48"N, 85%4'16"E
4426'37"N, 85%620"E

JE ¥ Bends in reservoir

KT Water inlet

1.2 FEAPIRESHHE

AT 2016 42 4 A (GE/KID. 2016 4E 7
H CP/KED. 2016 £ 11 B (KiKE) 7EBE 1
WK EE B RAE . KRB S HON I R AR KA
FEME, AREEILIIE AR PR, %MLy
KRR AL BERRUERT 0 AL BKRE, B Ab 2R 5 (17K
FER N A VKRIUK S, KR (4 °C) fRFF
W ESEINE, HFE TR 4 CORAF. KIEK
EIEU KBNS IS IR R KA I 73 A
J78) (E FIAE AR R 2002) SKAEFIIE
IRREERI T A KEETE 24 h W& SEEE, &

JE A SD20 RUZEIRAL (dbni i R A IR A
qD W, KRR WT BUKETT Absig ks
EERATD aAllEKERE. HE. K
JZHE . pH A PHSJ-3F % PH MilsE(  (Jbx
FEEREARARD 7.
13 Bt s5es

MR E 2% (b ERKER I
Y (EZAE 1978). (FEzMWE: ST
1] H5E BOKEAZE) (A4S 1979).(h
Ezh&: W] B Bk ek
ChERER R EEEZ 2 1999). (IRK
AR S RIS Y (X E S 2011)
A CEM . TR A A ) (W75
2015). RIS R AEYI B IIE 5% (%
KR T 0778 (BRI 1991).,
14 AR

834 B % F Mcnaughton (1967) I 2
X, AR Y= (NN fi, Y =0.02 B AR
Fft; Shannon-Wiener 54 H' = - ZPilnP;, P; =
Ni/N; Margalef £& 4% D= (S-1) /InN;
BISIEEFER I = H /InS. & AR, NiovEs i f
IAMAESL, N ONFTA TSRS AMASL, five i
FhE 55l p HEBLIATRE , S Vi s Rl 2854
PR B S AT R B 4 U B B 24 B 1E
B oA, 8 M A XN 5 Hr Cdetrended
correspondence analysis, DCA) , HfiE 55—
B EE RS DCA 73BT 734 (redundancy
analysis, RDA) , DCA Z# il RDA /3 T E 4K
£ CANOCO 4.5 158 K.
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Table 2 Characteristics of environmental factors in Moguhu Reservoir

Enviro}rTr?;ajlcfactors 4 7 April 7 H duly 11 F November
7K Water temperature ('C) 16.22 +1.273 25.01 +2.00° 6.01 +0.75¢
pH 8.29 +0.132 8.58 +0.16° 8.13 +0.10°
# W Transparency (cm) 45.87 £11.472 29.13 +£18.31° 45,53 £19.322
/K Water depth (m) 3.47 +£3.39% 5.88 +2.79° 4.30 +3.06°
%A %E Dissolved oxygen (mg/L) 18.57 +5.522 8.52 +1.96° 15.88 +1.89¢
b 2% T %A = Chemical oxygen demand (mg/L) 21.90 £10.472 43.26 +8.98° 59.12 +7.24¢
&A% Ammonia NH (mg/L) 2.17 +0.46? 3.13 +0.66° 9,53 +2.99¢
T5ASA Nitrate NO3 (mg/L) 059 +0.032 0.27 £0.02 0.32 +0.16°
15T Total phosphorus (mg/L) 0.28 +0.142 0.39 +0.18° 0.21 +0.12¢
WERHAS A Nitrite nitrogen (mg/L) 0.14 +0.08? 0.66 +0.14° 0.26 +0.04¢

RPEHAFHME £ blEZE (n=3); [FAFARTRERRA RN BITE 0.05 KA RE ZR.

Data in the table are Means £SD (n = 3); The different lower case letters in the same row indicate significant difference among period at 0.05

level.
£ 3 BEEWIKE 5 AR R 3 AKE A B e
Table 3 Species richness of zooplankton species in five sampling sites of Mushroom lake reservoir
JRAEBY) Ega el IS IS Bt
Protozoa Rotifer Cladocera Copepoda Total
Hi7K 1 Water outlet 6 17 4 6 332
JE H L ] West of reservoir center 7 15 4 6 32
SR 5
*ﬁ'“‘. JE L 2R East of reservoir center 7 16 3 7 332
Sample point
J# 745 Bends in reservoir 5 12 2 5 240
AJK I water inlet 4 15 3 3 25°
4 7 April 3 16 4 7 302
il 7 A July 7 17 4 7 350
Sampling time
11 A November 4 12 2 7 25¢

RPEAR AP IE £ hpMEE (n=3); FSIARTEEORTE 0.05 K PAAER % Z R,

Data in the table are Means =SD (n = 3); The different lower case letters in the same column indicate significant difference at 0.05 level.

Hr G4z 7 M, sem 18 Fh, B2k 4,
BRI T Fhe BHEIIMSEE T A CPAKIN
350D %, 4 Aty (FEAKIA30 MO ke, 11
A Rk 25 F0D feb, ASFB VRS
IH R ZE R EE (P<0.05).
TEEE WK BE 5 ASREE b, i sh P
F 2 B/ HEF 2 K DRI EE G R i 22
HBAE 33 Ff, FLREEHLLTEM] (32 FhD. AKI
(25 )| JETS (24 ). HIKE L FER P

FErO RN 3 AR U S VAP R H 2 A
BE, HYS5EBAMHKOEZREE (P <
0.05), FPEVEFIN/KOZERARE,
2.3 FEIMIRS EEAS RN R
3 KA E IR M 8 Fh (3R 4),
HpdE 5 M, 2 RnEERLR
(Brachionus calyciflorus) . BIZE 4t dt (B.
forficula) . ZEE LSS L (Monostyla bulla) .
W2 F A i (Keratella cochlearis) « K =i
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Table 4 Zooplankton dominance in Moguhu Reservoir

Rz EL 4H 7H 11 A
Dominant species April July November

B¢ R 46 H Brachionus calyciflorus 0.103 0.213 0.174
IR A HL B. forficula 0.031
IR dU Monostyla bulla 0.023
4 1iE %% Daphnia cucullata 0.031
K#% &% Bosmina longirostris 0.081 0.138 0.103
K= H Filinia longiseta 0.032 0.023
IETE AR # L Keratella cochlearis 0.021 0.033
I~ Aih @Ik Microcyclops leuckarti 0.121 0.105 0.086

# d CFilinia longiseta) ; % ff 25 1% g &

(Daphnia cucullata) FIK4i% £3% (Bosmina
longirostris) 2 Ff; %2 AL A 81 K &

(Microcyclops leuckarti) 1 . 7 A4t dh
%, A 78, RAENT 0031 ~0.213; 11
AWML, WA 4F, RHENT 0.023
~ 0.174. 3 JCRFEFS RV M 2838 5 4 £ 2R
AN, 757 AR BA K AR 5
b T EEAR B 74 AR, R
FTF 0 7 8 5 B A AT
2.4 AR HRESE ERAEY B

3 UCKFHIRIE S EAA (B 1 FIEY)
A (B 2) BoK. FFE 3 CKAEFH5%
FER 3574 ind/L, & KAE fU% AL TGy 284
~5162 ind/L. & HFFI% 5N 1662 ind/L,
R TE ) 44.38%, FRAERMFIEEN
796 ind/L, 5K FE) 28.38%, A% AT
FEN 795 ind/L, R EN 22.04%, JRAES)
YIHE B N 78 ind/L, (5 MBI 2.35%.
TR BN T35 8 FE s KABLAE 7 Ay K,
4 861 indlL) , HAKMETE 4 A (FKH,
2294 ind/L) , 11 Hfy (hksk#, 3567 ind/L)
. PRI AN FEAN RN 2 R B (P <
0.05) .
BRI K RN 3.79 mglL,

KA AW B TE A 0.84 ~ 6.56 mg/L.
Horp, S HREPEEYIEN 094 mo/ll, R4

B 5504 Protozoa
[ O 4% Cladocera

C B2 % Copepoda
b W 4 Rotifer

5000
4500 |
4000
3500
3000
2500
2000
1500
1000 |
500

# % Abundance (ind/L)

41 April 7H July  11H November

SKAER E] Sampling time

B 1 BRI R R
Fig. 1 The abundance of zooplankton in different
periods of Moguhu Reservoir
Pl AN - REF R B BN S B BEASIEI I HTE 0.05 /KSPARATE i
EER (n=3),
Different letters in the figure indicate significant difference in the

total zooplankton density at the 0.05 level (n = 3).

&1 25.02%, BRERKFAYIEY 1.62 mg/L,
i 42.0%, FOAZEESFEEYE DY 1.11 mg/L,
17 30.24%, JFAESIPFI A HE N 0.12 mg/L,
i 2.67%. VRIESIVEYE P IMERREAE 7 H
#3, 4 5.29 mg/L, SAKMELE 4 A4y, N 2.74 mg/L,
11 At Er, A 3.34 mg/L, AN IS
MY EZE R B EE (P<0.05) .
BEAEWAK TR sh ) 4 Aty (GE/KED P
)95 % N 574 ~ 3 638 ind/L, "4 E N 0.63
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W i Protozoa
5.5 B M Cladocera b

50 F ]
45 |
40 1
35 ¢
30 a
25 |
20 F
15 f
10
0.5 r
0.0

[ Be/23 Copepoda
[ #:d Rotifer

HEME Biomass (mg/L)

4H April 7H July 11H November
KFEHTTA] Sampling time

B2 BRI R
Fig. 2 Biomass of zooplankton in different periods of
Moguhu Reservoir
RN R S BE RN TR T B S A RN JUTE 0.05 /K P AFAE B35
%5 (n=3),
Different letters in the figure indicate significant difference in the

total zooplankton density at the 0.05 level (n = 3).

~4.22 mg/L, ~F-35% AN B ) g KA I HY
BAEFE RO PEN], SAREHIEANK A, 7
Ay CEFKID P35y 2 482 ~ 7 241 ind/L,
SR 2.26 ~ 8.01 mg/L, “FIyEE A
Y KA B K O, SR A HBLE
AR 11 A CRiZKEAD ~F35% B 384 ~
5131ind, E#E-F¥MEN 1.09 ~ 5.88 mg/L,
95 AW ) i KA e K 1, BRI
EHINEREVS . 5 AN RAE AU 3 FE A ALY B3
27 At CPARED s, 11 A (RiKED
Wz, 4 Ay (FKED &K,
2.5 TEANMZ IR EBUEEA F N B ZR L
BEGEWIKE Margalef 5 FE46%0 4 A
CFEARWD FEE N 3.67 (AB{LTER 1.68 ~
453) , EAMEHRIENKD, f&EEEITE
HoK . 7 Afy CEAKID SFE 3.96 (2.42
~4.96) , HAEHIAENKD, fEEHIE
FEH L PEm. 11 B4y CRE/KED SFEIME A 3.10
(1.95~4.75) , HEfHHIAE KD, RAE
HILLE A K [ Shannon-wiener 5% 4 A4 (=
KD SFIME A 1.09 (0.05~1.33) , fifiH

PRAE K 1, BARAE HIRE K . 7 A4y CF
KD FIME 1.15 (0.07 ~ 1.61) , fafE LIl
TERERORM, SAVMERIAEAKD . 11 A4
ChE7K 3D ~FIME 9 0.81 (0.04~1.21) , H
8 HIRAE FE O TEN,  SRARAE HIRAEA K

BISI R A 4 A CEKEDFIIME N 0.31
(0.17~0.56) , i HELIEFEH O], i
RAEEBEAKD. 7 A4 CPKED FiHE
790.32 (0.12~0.68) , Fe i fH HILEEH O AR
M, SARMEEBIEAKD. 11 A6 (KD
SEIA(E 4 0.31 (0.09 ~0.57) , f KA HIBRAE
D RM, BARMEHIAEA KA,
2.6 FIFNEE S SHREEFRRAR

V4 I 1 7K PR TR BN U 2E RS R B R
THETRBM N (DCAY  (F 3) , 1k
HEE BT, 3 AEHHE/NT 3, Rk &k
FEIURDHT (RDA) FATLIR T . iR ss
FER, K (WT) . &R (NOs) .« &fiE
A (DO) .« BRHE (pH) . b2 & (COD)
REBETE 4 A4y (KD Semiig i sh it is &5
Fs K (WT) | % (DO) & (TP) |
i FTAE (COD) RERETE 7 Ay CR/KED
SLE R SRR 454 KR (WT) | TR
B (pH) . S (DO) £ 11 Afy (KK
WD BRSNS IR IR 450 . Ho, KR
(WT) . #&fiR4 (DO) £ 3 MR 2
BRI S BEVR S5 AR R 7 TEAR T
B JV Ui S T U 25 K R i BN P R SR TR
AN AE, TE 4 By (R , EE
e S rp B LY R R AL KA R B R 5 KR
(Wd) . &8 (TP) . #R4E (DO) . A
A (NOs) RIEAME, 1) At &K & S5/KiR
(WT) 2R RIEMERE: 7 At CRKED
FEMRAF I B KR 2% 5 R
A (DO) MUERE (TP) RIEAHSCH:, W A
K% S fE (DO) BB B IEMIeM:; 11
Ry CRiKERD 3= BAR AP0 e
i Sk & 5K (WT) 28] B A IEF M,
KA 5 E% 5 /KI5 (WT) T pH #55 TEAH G,
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-1.0

1.0

-1.0 1.0

-1.0 1.5

B3 WM REAERRTLRSH (RDA) HFE

Fig. 3 Redundancy analysis (RDA) of the species-environment relationships

a.4 A4 b.7 A4 c. 11 Af. a April; b. July; c. November.

Bc. ¥AvE R M; Bf. BIEE R A, Bl KR E®K; COD. th¥FHEE; De. f4IE%; Do. WEHE; FIL K=JHftm; Kc IBEM

i Mb. FIRRAR R, ML AP SKE: NOs. AL

TP. &% Wd. ZKiR; WT. /Ki.

Bc. Brachionus calyciflorus; Bf. Br. forficula; BI. Bosmina longirostris; COD. Chemical oxygen demand; Dc. Daphnia cucullata; Do. Dissolved

oxygen; Fl. Filinia longiseta; Kc. Keratella cochlearis; Mb. Monostyla bulla; MI. Microcyclops leuckarti; NOz. Nitrate NOgz; TP. Total

phosphorus; Wd. Water depth; WT. Water temperature.

K= R 5%FEHE (COD) EHEIEM
Ktk
3 Wig

ARHE LR ER, 3 ANIER 1A
WK P VR S T 5 A AR A AN K

HRREE SN B MTE B W] . 4 H 6y (2
RHD B BUNTBE AL 2R L T £ Z AL 7

At CPKED R BAe e b4 7 RIS
Az 11 A4y CREZKID F& HURIBE 22K 53 =
LML FE 3 DA FI ] 5 9 3 ZA 3
HOAT I SR 22 1 KA B B IR s A,
R BE LMK AR s B SR LB ™ . — )
&, & ARG AR A, WP
T sh VR EO S B v R (RS 2017)
AUHELER LR, 7 A CPAWD 1
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Bl AN P A A Uy, T A
7 ALK, KT, AN AE
ISR, (HRRE R, 1% W
VP AR T AR, 3
BRI AT R 7 H B 1 K R TR
FhiE, UG R 5 B SE A 8 R e E T V7 Ui
BP ALK, WIS R TIFRE IR, N
TSR T KRENEY, RN aFEKIRE
WIS B AEAA IS, f5E BRI s B A7 )
AREZERTARHEER, X—REREEN
WA MHKIRE (A% 2014) .

AL TERIL, T sim e
RN EAERE s AR 2 5, MR H
ANBFHER K D FEFR A PR T
M S ANIK o B b A /K T AR A
Ko FEAEIR b 2 S 1A DB IR T R A IR A B 7 ¥ 7K
FE I IR 00K 22 R B AR TG A B R A B
R, W RAe R BT R
KAR B IR N & B R UK~ Y
T4 MK PE TAE AR T A2 22 RO AR B
AR AR v S /KR L) V5 K S 1, Kk
DX T A RS T A K T O P A
PG AR 3 M AR T R I TR
B NK IR IBgummymg K ik K 11, ¥4
T K FETE KR, R B XA B R KA
I RPANGE BRI AEAE, ANZK A2 B 2 7R
BEB R KR N AR RS AVE RN
IOE7PEIN

IR DR - 0 2 it B A v 45 R AE A [ B A
(SRR FE AN, 7 g 7K P A [ By 3
TSR IE AP B N BA . KA
GEFEA AR EIKF. HREIX 3 FEEY
15 3 AN HIX AL R 7 1 IEAH AR, RERS
SN IX 3 AT S B R - 32 )y 3l
— AR A RS, BIOK R AKARIKIR (Wd)
e As ;s O RAMNEAEIE AR b, B KK
I (WT) FlpH A8 =R IFTEsh B S5t
W2, RGP BT VR (DOD 1)
AR, BN, AUCGHE R RIS R (NOs)

FUSBE (TP XTI VIR IE 5 h P 5
Wi, AEIXFR 20 AT BE AN E RN, T
CSC V- U AL DR 8 ) 5, 33 s e B4R oA
T IR I REVE G510

R 157 9177 5h 0 35 5 %of BB 10 ¥ /K P2 i3k AT 7
PP, FRESEE/NT 1000 ind/L AEE
7%, 1000 ~ 3 000 ind/L A EFE, KT 3 000 ind/L
NEE TR YRR E bR (RS 2016) .
PRI K BT ITE BIA A8 % 5 9 3 573 ind/L
3UCKHEHERA 4 Aty (FEKED s
-4y BE A RIS 3 000 ind/L, AF] T HE IR
KT, H A AN A B T & B IR KT,
H 7 A% B PS5 Bk B B KA . 3 B S 4510
KB FRAR AL — 4 T B A N [R] 38 4 =2 DL
BRI E B IR A PIRES .

R 4E Margalef A4 Z FE % FIVEN 715, %
BV Z R REOOR, R KA ERIE I .
BETEI K 3 AN WIS R 2 FE M FR B e
Iy 1.49 ~ 2.35, B AMEHELE 4 Ay (FK
), ws/AMEHBIE 7 Ay CPKIE . X5
AN REAR 5 7K R TR 0 2 1
BAEHAE GRS 2017) o FEJFEH ]
Rese, HFEKEHP RIS, £
SEFEIE FANE] T IR R R, R
e SRR IR, SEEMZ
FEFE{K CInfante et al. 1984, Ghadouani et al.
2003) . BEUEMIKEE 7 HO i X & &7
K4 (algal bloom) B4, FrikE KR MR
W o B T T 7 R o I AR A A T & 7R AL
ARAS S DRI i 5 5o B 2 U /K P /K T i B
P, B RIS IR E X il IR I RS
GRS B A fa
BOAE BT T I g e A A B AR ) T
YEN ATE AR TS 2 R R A R K R B |

2 % X W

Ghadouani A, Pinel-Alloul B, Prepas E E. 2003. Effects of
experimentally induced cyanobacterial blooms on crustacean
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