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Tab.1 Initial water quality factors in the ponds of L. vannamei

ZH—HLIX  first season

2 HEIX  second season

45k TEYE 85I 45k TEYE 85Ik

pond 4 pond 7 pond 8 pond 4 pond 7 pond 8
BEPC T 20.70 20.60 21.00 31.40 33.00 33.60
BRSE/(mg/L) DO 7.64 7.14 5.70 5.75 1.66 1.57
FRBIEE  pH 7.83 7.73 7.48 7.38 8.85 7.81
IR AR H/ (mg/L)  CODyy 6.65 6.69 8.6 5.49 6.83 7.41
4% ZFKa/(mg/L) Chl-a 6.98 3.49 6.98 8.37 2232 16.74
JM/(mg/L) TP 0.04 0.08 0.12 0.06 0.22 0.19
VETERE/(mg/L) AP 0.01 0.02 0.03 0.01 0.14 0.09
ME/(mg/L) TN 1.98 0.99 1.53 0.65 0.87 1.18
fi%/(mg/L) NO3 -N 1.16 0.84 0.7 0.54 0.37 0.35
WAHE/(mg/L) NO, -N 0.15 0.08 0.09 0.01 0.003 0.006
B /(mg/L) TAN 221 2.71 1.28 0.96 0.53 0.68
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Tab.2 Physicochemical parameters' variables ranges and mean values of
the water quality factors in the ponds of L. vannamei
Bt AR
first season second season
459k TS5k 85Ik 45Uk TS5k 85
pond 4 pond 7 pond 8 pond 4 pond 7 pond 8
WmEElPC T 20.70~29.10 20.60~29.00 21.00~29.30 25.1~31.4 26.00~33.00 26.60~33.60
26.03+£2.64 26.20+£2.73 26.47£2.71 29.24+2.58 29.86+2.74 30.2242.67
WA /(mg/L) DO 3.19~8.05 2.60~7.93 3.67~7.59 3.49~10.69 1.66~8.29 1.57~10.58
6.43+1.63 6.21+1.75 5.91+1.23 6.63+2.35 5.67+2.69 6.5443.25
RWE  pH 7.39~8.39 7.60~8.21 7.48~8.65 7.38~8.86 8.30~8.85 7.81~9.09
7.90+0.32 7.89+0.19 7.94+0.41 8.18+0.51 8.65+0.20 8.59+0.44
AR £ 18 80/(mg/L) CODy, 2.94~6.65 1.09~8.56 1.28~8.60 5.49~17.22 6.83~14.53 7.41~12.37
5.06+1.43 6.03+2.43 5.69+2.56 12.344+4.46 10.5742.48 10.96+1.83
4% #a/(mg/L) Chl-a 6.98~39.06 3.49~159.03 6.98~125.55 8.37~239.94 8.37~172.98 11.16~147.87
20.93£10.93 66.73+£50.07 49.99+40.55 128.34£91.67 71.42+59.02 77.56+54.63
B f#%/(mg/L) TP 0.04~0.11 0.04~0.23 0.11~0.21 0.06~0.24 0.11~0.22 0.156~0.22
0.07+0.03 0.11+0.06 0.16+0.03 0.16+0.07 0.16+0.04 0.19+0.02
S/ (mg/L) AP 0.008~0.012 0.01~0.03 0.01~0.04 0.008~0.01 0.008~0.14 0.008~0.09
0.01+0.002 0.02+0.01 0.03+0.01 0.01+0.002 0.04+0.05 0.03+0.03
BA/(mg/L) TN 0.34~3.38 0.44~5.44 0.72~4.69 0.65~5.54 0.87~3.66 1.00~4.68
1.87+1.15 2.22+41.89 2.24+1.47 3.30+2.09 2.37£1.19 2.73+1.43
HE/(mgL) NO; -N 0.43~1.27 0.09~0.84 0.42~0.88 0.47~0.59 0.37~0.62 0.35~0.54
0.90+0.29 0.50+0.29 0.65+0.18 0.54+0.04 0.50+0.08 0.45+0.06
FHE%E/(mg/L) NO; -N 0.12~0.55 0.005~0.80 0.09~1.02 0.002~0.09 0.003~0.08 0.003~0.04
0.26+0.16 0.21+0.26 0.32+0.32 0.03+0.03 0.04+0.03 0.02+0.01
REZR/(mg/L) TAN 0.10~2.21 0.15~2.71 0.15~1.74 0.08~1.67 0.06~1.19 0.21~2.59
1.01+0.74 1.09+0.95 0.76+0.06 0.79+0.52 0.63+0.38 1.07+0.83
ZELL NP 4.35~56.51 3.42~39.91 4.04~27.08 10.70~28.40 3.87~29.14 4.53~26.41
30.98+16.01 20.23£12.14 14.734£8.90 18.724+6.88 17.12+10.55 15.15+8.48

e BRI T AT B RS 38 AT HE A B B bR

Notes: for every water quality factor, the data in the first line represent variables ranges and in the second line represent means+standard deviation

Shannon-Wiener$s 5§ 5 T 9 Fh %5t i W 75
e Z e, BER A R 263 2 ORI T5 1Y
RN, RVHERR R, BT & s Bt
K, % —Ht K Shannon-Wiener 2 F¢ V45 B3 [H]
H1.26~3.27, FHMEH2.46; 5 _HWILEN
1.67~3.85, FH{E 274, fis i BLAE S 4t
W8H26H MI8ZHE, 5 —HLK =~3¥ ) Shannon-
WienerZ FEVEHE U RAEDI AR R B AR, AT
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(@) SRR M (D) R (M BB ORI, @BEEL: OMAEL: @EMEEL: OBAAEL
Fig. 1 Ranges of the water quality factors in the ponds of L. vannamei
(a) changes of CODy,; (b) changes of Chl-a; (c) changes of TP; (d) changes of AP; (e) changes of TN; (f) changes of NO3 -N; (g) changes of NO, -N;
(h) changes of TAN
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Tab.3 Phytoplankton species in the ponds of L. vannamei

BES TEe

phylum species

ZE#17  Chlorophyta W ERAEM  Pyrobotrys sp. B Eudorina elegans

#11  Cyanophyta

FBEAER Volvox sp.

BREEE V. globator

W5 /#  Schroederia robusta
Wil /NEREE  C. ellipsoidea
WiHIBE  Franceia ovalis
=MIUMEE T trigonum

WA YEEE A falcatus

FEBE  Kirchneriella lunaris
NERFEE S minutum
HERER AT Quadrigula sp.
BB RILER Pediastrum duplex var.clathratum
WA EF  Scenedesmus sp.
WM S, armatus

“JEMEE S dimorphus
JRIEMEE S, javaensis
HEAFH  Crucigenia lauterbornii
WE+F#  C tetrapedia
YIEIRAREF  Ulothrix sp.
ML U tenerrima
RAFEIRAEM  Uronema
RIEFERAEM  Cladophora sp.
WKL EE  Netrium digitus
BB A C acerosum

FEdH A C. kuetzingii
NHTASE  C. venus sp.

B C. connatum
HeMBEE  Staurastrum muticum
KVHEE  Merismopedia major
AH/NTFREE M. minima
HMETPREE M punctata
THRFRIEAREF  Microcystis sp.
S UFETE M. aeruginosa

INRUEBERTEE  Chroococcus minor

EWHEE V. aureus

BR¥EFE  Gloeocystis Sphaerocystis
NEREEIRAEF  Chlorella sp.
KANTREE  C. longiseta

X VUf# Tetraedron bifurcatum
EAYEEE  Ankistrodesmus acicularis
WEHELFEEE A spiralis

YR F#  Selenastrum gracile
HUBRPURIEE  Treubaria crassispina
FIEHBEEE Q. chodatii
HAABLEWE P simplex

EVaMEE S brasiliensis

RAMFEE S, acuminatus
FHEMEE S obliquus

VUEMEE  S. quadrecauda
Vf+5# C quadrata sp.
LR Actinastrum hantzschii
ZLLEE U variabilis

His2 3 U. oscillatoria

JE438 U confervicolum

O HEA#E  Basicladia chelonum
HHEEIEAREF  Closterium sp.

R A C. intermedium
WUNETAEE  C parvulum

BB ARER  Cosmarium sp.

[FFLEGE#E  C. maculatum

WUNTREE M. tenuissima
AR M. sinica
RIETFREE M. elegans
A THHBE M. incerta
FAEISEE M. sinica

ANENEEREE  Coelosphaerium dubium

http://www.scxuebao.cn
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[RES Rl

phylum species

BT Cyanophyta /N Oscillatoria tenuis
LB O. anguina

WRIETEEE S, maxima

Wi O. fraca
KIZTE#Ee  Spirulina major

IRIE RS Anabaena spiroides

4177 Chrysophyta

HEET  Xanthophyta

TE#ENT  Bacillariophyta

SHREBAREM  Nostoc sp.

MIEEIRE N punctiforme
HEFESEJE AR BN Dinobryon sp.
VRERE  Botrydiopsis arhiza
INEIEEEFEE Ophiocytium parvulum
WEEE  Corethron

NIREEIRAERN  Cyclotella sp.
MEJe/NIR#E  C. meneghiniana

R E S  Stephanodiscus neoastraea
KENFEE  Asterionella formosa Hassall
P F3E#E Anomoeoneis costata

Bk 9 TE#E N cryptocephala

R SR N commune

WEREHBA TR Uroglenopsis sp.

LRPEBEE  Chlorobotrys regularis

MR EHEEE  Melosira granulata
"4 /NEBE C. bodanica
HENFE C stelligera
WIVBETEHEE  Coscinodiscus lacustris
TWMERMEEEE  Frustulia vulgaris

M EJEARER  Navicula sp.

XLAHE#EE N, dicephala

B FFTE#EE N, minima
A fTE# N placentula

BEATHLSGE P, molaris

FHMSE  C cymbiformis

WA STE#E  C. placentula

HAERGEESE S, robusta
FA¥ET  Pyrrophyta
BT Euglenophyta RS Euglena caudata

HLZERREE T similis

R AR E R Astasia sp.

NRFLTEEE N, minuscula
PIGOEJEAREM  Pinnularia sp.
RN Z . Cymbella aspera
fATIROPTEEE  Cocconeis hustdtii

ZEMEXEEEE  Surirella linearis

WEEZ ¥ Peridinium umbonatum

TEWHEIEREM  Trachelomonas sp.
AR JBAER Phacus sp.

% H#E  Menuidium pellucidium

P AH16HASYE BT, SHIH TR, UiWIfE
AR, BRI E R, £
ZRER, FE R,

Pieloufs £ fe WLRE V& 34 50 B, R — A BEVR
IR R AR SCE o AR B, R — R
Pielou) 2] FE 48 80 (J) M 0.33~0.91, FI{EH N
1.07; 5 4R 70.37~0.95, FHH F1.17, 4
—HR, 8T ARL LR, 4. T IEN B
K, HMRATIERLTRR, 7. 85I
K, AR FR IR BE TR W) Fh o3 A 0 30 50 FE A
(&5,
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Fig. 2 The composition of phytoplankton community
(a) the composition of phytoplankton community in first season; (b) the composition of phytoplankton community in second season
R4 NYUEIIRE S ME R R RS WA
Tab.4 The composition of phytoplankton community in the ponds of L. vannamei
H—k it 11 27/
SEEIE first season second season
site I U E| e J& Tif ] H  H e J& Tif
phylum class order family genus species phylum class order family genus species
45 N \
p:l w W#IT Cyanophyta 1 2 2 2 3 W] Cyanophya 1 1 1 o
4[] Chrysophyta 2 2 2 2 2 /
(] Xanthophyta 1 1 2 2 2 W#T  Xanthophyta 1 1 2 2 2
TEBET] TEBET]
Bacillariophyta 2 4 4 ? 13 Bacillariophyta 2 4 3 8 8
HI#E11  Pyrrophyta 1 1 1 1 1 /
#9177  Euglenophyta 1 1 1 4 4 B0  Euglenophyta 1 1 1 3 3
Z¥07  Chlorophyta 2 5 9 17 24 ZLPEI] Chlorophyta 2 4 8 13 15
75 P s o
p; &7 W5#ET Cyanophyta 1 2 4 6 10 WE#T  Cyanophyta 1 2 5 5 7
P{#E(] Xanthophyta 1 1 2 2 2 /
Ej:‘\ N Ei" N
R 2 4 s 7 11 o 2 33 6 9
Bacillariophyta Bacillariophyta
%%7 Chlorophyta 2 4 6 13 23 ZE¥E7  Chlorophyta 2 4 6 14 24
85 \ N
p;dS WBI] Cyanophyta 1 1 1 1 3 W7 Cyanophyta 1 3 5 6 11
TR T FEWET
ERIT 2 4 4 6 7 R 2 4 4 8 12
Bacillariophyta Bacillariophyta
##17  Euglenophyta 1 1 1 1 1 %07  Euglenophyta 1 1 1 2 2
Zk#7  Chlorophyta 2 4 8 13 20 £t3%0]  Chlorophyta 2 5 8 17 24
2B DU R L g G A B/ Bk Ir G I RE B ] A AR ] Oy BB B R

B BUNERBE ANz A/NEREE . N IREVEES, IR RS IR s T M AR
BWRARER . NIERREE | LR B W S, 2R WIS A
YEH 1o 4775 2255008 £h 5 5 P 20T 0 50 5 v 3 D
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Fig.3 Shannon-Wiener index of phytoplankton in
the ponds of L. vannamei

(a) Shannon-Wiener index of phytoplankton in first season; (b) Shannon-

Wiener index of phytoplankton in second season
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Fig. 4 Margalef index of phytoplankton in
the ponds of L. vannamei

(a) Margalef index of phytoplankton in first season; (b) Margalef index

of phytoplankton in second season
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Fig.5 Pielou index of phytoplankton in
the ponds of L. vannamei

(a) Pielou index of phytoplankton in first season; (b) Pielou index of

phytoplankton in second season
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R5 LRI FIEMIEFIFEMN R B MRS E

Tab.S Phytoplankton dominant species and their corresponding dominance in the ponds of L. vannamei

EE:] NES RF R B
date phylum dominant species Y
H—Htik  first season 41 FE#1T]  Bacillariophyta MgJe/NAEE  C. meneghiniana 0.24
#5#7 Cyanophyta TMEBIEAREM  Microcystis sp. 0.19
4/16 FE%(]  Bacillariophyta MgJe/NAEE  C.meneghiniana 0.37
ZE#17  Chlorophyta WilE/NEK#E  C. ellipsoidea 0.18
%317 Chlorophyta A4 A acicularis 0.04
ZE#17  Chlorophyta VUM S. quadrecauda 0.04
ZE#17  Chlorophyta L EE K. lunaris 0.03
5/1 £X#E17]  Chlorophyta e U. tenerrima 0.46
FE%(]  Bacillariophyta MgJe/NREE  C. meneghiniana 0.15
ZE#17  Chlorophyta WilE/NEKEE  C. ellipsoidea 0.07
Wi#E7 Cyanophyta YH/NFREE M. minima 0.04
ZE#17  Chlorophyta A4 A acicularis 0.03
5/16 Wi#E7 Cyanophyta MNFREE M. minima 0.43
ZE#17  Chlorophyta WilE/NEKEE  C. ellipsoidea 0.20
FE%(]  Bacillariophyta MgJe/NREE  C. meneghiniana 0.08
%317 Chlorophyta ZIEIBARER  Ulothrix sp. 0.04
ZE#17  Chlorophyta A4 A acicularis 0.03
5/31 W5#]  Cyanophyta A/NFREE M. minima 0.76
ZE#17  Chlorophyta WilE/NEKEE  C. ellipsoidea 0.03
6/9 %317 Chlorophyta ZIEIBARER  Ulothrix sp. 0.16
Wi#ET Cyanophyta YH/NFREE M. minima 0.07
ZE#17  Chlorophyta WilE/NEKEE  C. ellipsoidea 0.06
FE%(]  Bacillariophyta M Je/NAEE  C meneghiniana 0.04
ZE#17  Chlorophyta A4 A acicularis 0.03
ZE#17  Chlorophyta PWR+# C tetrapedia 0.02
B #tIK  second season 7/27 #5#7 Cyanophyta KPR M. major 0.10
#5#7 Cyanophyta HISE I EETE M. aeruginosa 0.08
ZE#17  Chlorophyta VUM S. quadrecauda 0.05
%317 Chlorophyta ZIEIBAREF  Ulothrix sp. 0.05
#5# 7 Cyanophyta INREIREE  C. o minor 0.03
8/11 Wi#ET Cyanophyta MINFREE M. minima 0.24
ZE#17  Chlorophyta WilE/NEKEE  C. ellipsoidea 0.12
ZE#17  Chlorophyta VUM S. quadrecauda 0.12
FE%(]  Bacillariophyta MgJe/NA#E  C. meneghiniana 0.11
£L#E] Chlorophyta L 4E#E A acicularis 0.06
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1798 Ko AR 2%
s -

H3 WES PRFAFp A
date phylum dominant species Y
£#E1] Chlorophyta L2 EE U tenerrima 0.04
%4711 Chlorophyta W F ovalis 0.02
8/26 W] Cyanophyta WUNTF243 M. tenuissima 0.18
%4711 Chlorophyta WHE/NEREE  C. ellipsoidea 0.12
£ ] Bacillariophyta NNREEIRAEM  Cyclotella sp. 0.04
W] Cyanophyta W 0. anguina 0.03
%4711 Chlorophyta HIRLT il A acicularis 0.03
%4711 Chlorophyta M223% U tenerrima 0.02
9/10 BT Cyanophyta MFETHBE M. elegans 0.24
%4711 Chlorophyta WHIE/NEREE  C. ellipsoidea 0.04
%4711 Chlorophyta VUM S. quadrecauda 0.03
9/25 W] Cyanophyta KB M. major 0.25
%4711 Chlorophyta VUM S. quadrecauda 0.08
%4711 Chlorophyta M223% U tenerrima 0.03
£t3:0]  Chlorophyta B 4EEE A acicularis 0.03

™6 CCASHTHRIFEY AT
Tab. 6 Phytoplankton species codes for
redundancy analysis (CCA)

R [UES 5 fihzk

code species code species

Al W A9 T /N ER
F. ovalis C. ellipsoidea

A2 RTEEE Al10 [CUINE
M. major M. tenuissima

A3 HEJE /NI All A
C. meneghiniana U. tenerrima

Ad T B Al2 Yl R
O. anguina M. minima

AS VU A5 Al3 AN TR
S. quadrecauda C. minor

A6 L A Al4 S 3
C. tetrapedia M. elegans

A7 fEpie AlS By
K. lunaris A. acicularis

A8 R RN B 1
M. aeruginosa

(-0.35). AP(0.77)FZvidk T2 —HE)vP . A2
(TR S TP F IEAHE, ASGHE M)
B SR BE) . A3 BET /N Bk ) S5 AP 3
IEAHDG, AT(SRBETTHIZEE) . A14QH #1036 F
ZE)STANIEA G, ALGREETTHRIE) . A4
BT B ) S NOS -NIEAH G s AS(Z%3E 0] 1Y
M) SpHE #FHIEMH X, 5NO; -Nfi /X,
ATOCHE BTN 285 . ARSI 223 .
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S o AL T 24 0 ) D A ) A 2K 1 R
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7. 1009, 200 H . 300k, 5910 E, AP
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Tab.7 Correlation coefficients of water quality factors and two axes of CCA
Ei=ta Wil W2 R AME R SRR HaiEga BEE HMERE AE WA WHE  BEE A
factors SPIl SP2 T DO pH CODy, Chl.a TP AP TN NO;-N NO,-N TAN N:
i1 SP1 1.00
M2 SP2 -0.16 1.00
WE T 0.01 036 1.00
R4 DO 0.11 -0.54 -0.53 1.00
EiR%  pH 042 0.00 0.09 056 1.00
R ER B FE L 0.07 -0.26 -0.06 0.63 0.73 1.00
CODy,
M4EZa Chl-a 001 -036 0.2 036 031 0.37 1.00
M TP 027 022 044 -0.17 0.40 0.14 0.50 1.00
TR AP 034 077 046 -0.57 0.16 -0.16 041 031 1.00
ME TN 0.14 —035 -0.16 029 0.09 0.06 0.71 042 —0.47 1.00
& NOy-N 009 -0.13 006 -0.17 -0.17 -0.30 0.12 0.18 021 043 1.00
A% NO; -N —0.18 0.00 -0.04 —040 -0.51 -0.70 0.10 020 —0.17 042  0.64 1.00
MEA TAN 0.57 -0.34 —0.42 027 0.1 -0.06 0.02 0.02 021 055  0.10 0.06 1.00
HBEEL NP 005 -036 -042 030 -021 -0.07 0.23 -0.39 —0.50 0.58 0.4 0.22 0.44  1.00
1.0 BEAEE WA £, XA RE S EE BRE R

<
o O
=0
w6
L N
@
TAN
A
Al4
-1.0 : : : : -
-0.4 0.8
He A
SP1 of CCA
6 JFLAUESTINE FEMBPFENSHER TN

CCAHEF
Fig. 6 CCA ordination biplot of phytoplankton species

and environmental variables in the ponds of L. vannamei

AR, FRGHE TSR T S

F5 B KA TP IR R B 22 R TR R BRI 24 )
FEFRBOAR, BB —, AR F R K
B, XA R Z PR 1K . A
FHRWZ MR K, YR o 250 AR
E, WMREFRMKAENESRAEEAERE
X, T 2 R B AR B T O EF A [ R
B e U AR S5 27 5 it 3% ) Shannon-Wien-
erZ K5 UM Margalef£ k¢ 1 35 805 B 76
1.26~3.85H10.62~2.18Z [H] , Ve ) 4= ) 2 R
B, BEE ERRBERE, RS R . AT
YA ) AR AR 18P (3 R ). B it
PR S 78 Y TOFP (75 TR E A DL B, 28 ik
LU TE ) 14FP (B 2 5E B S, Sk pe ] 8%,
WEE I8P, REMEII2RR, EHAEE B Y R
() 20 /N V- 24 386.(0.76), 7 B 00 301 AR 35 ol Ay ik i
I, ZJRREEE], AL
32 EFHEYSKEEFZENXR

Fr B S — A X R B S R G,
IK 5 PR B4 A8 b 0 SR 4 5 T T Ui L 40 T U 45 A
BT AL . AR B IR AR A AR ) Y i
AR, HAE . B 2. R
Y 54 FOK B F IR . pH . W A

http://www.scxuebao.cn


http://www.scxuebao.cn

1800 KorE ¥R

0 E

EREFAHEEEVN LR, M L5
FEH, R R 3R 004 P R b A
S EE RS WS I SE MRS N, R A
YR AR O, M. R
TE SR A7 R AR R VR RN AR A Y
SO o U AFCOE Y R R E Y A, B
TR . AP, 38 I IR A Tt Vi
HE ) P B 55 K T R E AT MRS X R 43 B R
B, EEITHRF MBS TP E EAHG, WE
11 B ) ot Tt 0 R/ TR G BR B 5 APIE A G, D
WEVE ] R A RS SRR ] A B
S TANIEAHDG, Bl . DU - s mes B/ ek
5 NO; -NIEA &, 4122 3 M & 2 4k e 5
NO, -NE FIEM K, PUEM S 5pHIEM G, ¥l
A o e 1] £ 232 pHAN AL A 52 5 ik e 1) Afg
JE/NAR NS TR EAG, RN &I H
KR S H AR NG

T E AR ) 110 FE % 45 A8 R JHL 2 25 0 R LA 2
Z A~ - TE B () A2 [ 7 50 AR S L, A&
Mo LIk ] £ 2 ZpH, BHLA (I EE
A MEMRERA. WASRRELZOM T, WHEE]E
T (G BTSRRI, RS
TR S, T DL 5 B O R rh AR A
KRR . pHUA K AR & =AML

R IE R A FA BT TRIER R E
B TR !

SE M

[1] Rodriguez S R, Regalado E M, Pérez J A C, et al. Com-
parison of some reproductive characteristics of farmed
and wild white shrimp males Litopenaeus vannamei
(Decapoda: Penaeidae)[J]. Revista de Biologia Tropical,
2007, 55(1): 199-206.

(21  JHHIE. P EX IR FRGE MY R R L R B AR AT [T].
R 238K, 2016, 32(8): 22-29.
Zhou J J. Development path and technological change of
shrimp aquaculture in China[J]. Chinese Agricultural
Science Bulletin, 2016, 32(8): 22-29(in Chinese).

[31  BEAKFE, MK, BRER, & F VAR LGNEX IRt
WSSVIEH K R RITUR S AR TE[T]. 7K™ 2R,
2010, 34(10): 1549-1558.
Huang Y C, Ai H S, Yin Z X, et al. Studies on WSSV-

resistant and immune characteristics of the 4th genera-

http://www.scxuebao.cn

[4]

[10]

tion selective breeding families for resistance to the
white spot syndrome virus (WSSV) of Litopenaeus van-
namei[J]. Journal of Fisheries of China, 2010, 34(10):
1549-1558(in Chinese).

AR, MRRKET, BLFE L, S G RS K R I
2R a5 B A R IE[T]. AR SR, 2002, 21(4):
310-315.

Hu R, Lin Q Q, Duan S S, et al. Distribution of Chloro-
phyll-a and phosphorus in subtropical reservoirs, South
China[J]. Ecologic Science, 2002, 21(4): 310-315(in
Chinese).

HERPE. MK G
5 BRI AR, 2001: 11-58.

Huang Y Y. Pollution ecology of inland waters——

JEE 5 R A M. b

principles and application[M]. Beijing: Science Press,
2001: 11-58(in Chinese).

Rott E, Cantonati M, Fiireder L, et al. Benthic algae in
high altitude streams of the Alps-a neglected component
of the aquatic biota[J]. Hydrobiologia, 2006, 562(1):
195-216.

Sidik M J, Rashed-Un-Nabi M, Hoque M A. Distribu-
tion of phytoplankton community in relation to environ-
mental parameters in cage culture area of Sepanggar
Bay, Sabah, Malaysia[J]. Estuarine, Coastal and Shelf
Science, 2008, 80(2): 251-260.

GURHR, 25, HARAL, 55, FLANEXTER LA LA 77
T T 3V 95 A DA B o A Sl A e ke R BRI B
B[], EEEIR R, 2011, 30(2): 193-198.

Peng CC,LiZJ, Cao Y C, et al. Change of dominant
species of planktonic microalgae in Litopenaeus van-
namei's semi-intensive culture ponds and its impact on
the culture environment[J]. Marine Environmental Sci-
ence, 2011, 30(2): 193-198(in Chinese).

AR IL, FIMERE, RET DT, A A Sk RN/ IR
KIS pHI MR [T]. R E K =L, 2016, 23(6): 1380-
1388.

SuF W, Gao P C, Lai Q F, et al. Effects of Microcystis
aeruginosa and Chlorella pyrenoidosa on water environ-
ment pH[J]. Journal of Fishery Sciences of China, 2016,
23(6): 1380-1388(in Chinese).

KIREE, WIR, WRIE I, & M IRIF BRI . AL
75U IR R[], B K2R, 1999, 8(4):
304-308.

Mi Z Q, Xie J, Pan D B, et al. Relationship among the

phytoplankton, physicochemical factors and shrimp dis-


http://dx.doi.org/10.3969/j.issn.1671-6361.2002.04.014
http://dx.doi.org/10.3969/j.issn.1671-6361.2002.04.014
http://dx.doi.org/10.1007/s10750-005-1811-z
http://dx.doi.org/10.1016/j.ecss.2008.08.004
http://dx.doi.org/10.1016/j.ecss.2008.08.004
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1671-6361.2002.04.014
http://dx.doi.org/10.3969/j.issn.1671-6361.2002.04.014
http://dx.doi.org/10.1007/s10750-005-1811-z
http://dx.doi.org/10.1016/j.ecss.2008.08.004
http://dx.doi.org/10.1016/j.ecss.2008.08.004
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://dx.doi.org/10.3969/j.issn.1007-6336.2011.02.010
http://www.scxuebao.cn

114

FEEs,

S FLYNTE S IR 5 B8 b 3 rh I AR A VR S5 H 5K B TR T G R 1801

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ease in intensive shrimp farming pond[J]. Journal of
Shanghai Fisheries University, 1999, 8(4): 304-308(in
Chinese).

TRI, FEEE, BRKF, & R AL b IR R
FEEVE B ()], A4, 2009, 28(12): 2532-
2540.

Zhang Y B, Gong Y Y, Chen C P, et al. Succession of
phytoplankton community in exalted shrimp ponds dur-
ing culture process[J]. Chinese Journal of Ecology, 2009,
28(12): 2532-2540(in Chinese).

F M. WK IR T I AL P W L[ D).

B E: BB K, 2007: 1-68.

Wang Y B. Studies on the plankton of Aquaculture
Ponds in Maolian Lake[D]. Nanchang: Nanchang Uni-
versity, 2007: 1-68(in Chinese).

TRAk R, XURE, kI, 5. B AT i S i A A A
FEARAL[T]. WEEIREERL A, 2010, 29(6): 834-837.

Zhang J M, Liu S, Zhang Q, et al. Population variation
of phytoplankton around Yellow River Estuary[J]. Mar-
ine Environmental Science, 2010, 29(6): 834-837(in
Chinese).

HITA, HETE, AR, 5. LT IR R b TR AT
T B A MR e 2 B (D). AR, 2004,
24(8): 1748-1755.

Zha G C, Zhou C Q, Huang J R, ef al. Studies on the
structure and biodiversity of the microplankton com-
munity in Litopenaeus vannamai desalination culture
ponds[J]. Acta Ecologica Sinica, 2004, 24(8): 1748-
1755(in Chinese).

W72, EER, W, S IR A TE Sh it 3 P
IR FREA AR SR FH[I). S5k, 2002(10): 5-8.
Yang X L, Wang A M, Bo X F, et al. The ecological
function of plankton in the closed saline - alkali prawn
pond[J]. Shandong Fisheries, 2002(10): 5-8(in Chinese).

B)A, A, BT, & LG IRK #h B 7R 5
TR R AT T [0]. I EEK AT AL, 2006, 27(1):

1-7.

Zha G C, Mai X W, Zhou C Q, et al. Study on the plank-
tonic algae community in low salinity culture ponds of
Litopenaeus vannamei[J]. Marine Fisheries Research,
2006, 27(1): 1-7(in Chinese).

AR, S, Ful, 55, I8 A A IR TE i AR ) )
Be A é*ﬁ%ﬁm AR, 2016, 28(5): 1047-
1056.

Hao J, Ma X Z, Wang W, et al. Structure of phytoplank-

(18]

[19]

[20]

[21]

[22]

(23]

ton functional groups in the ecological farming crab
ponds[J]. Journal of Lake Sciences, 2016, 28(5): 1047-
1056(in Chinese).

FRAKNE, ARACUE, BADENN, 5. FLEN i iR - i 94 [l 2 e
TR RV LD T v 485 KV RFAE AR BT 1. 19 07 7K 7
L2, 2015, 11(1): 45-54.

Guo Y J, Zhu C B, Yin X L, et al. Characteristics of
phytoplankton community in mesh enclosure isolated
ponds with polyculture of Litopenaeus vannamei and
Mugil cephalus[J]. South China Fisheries Science, 2015,
11(1): 45-54(in Chinese).

INTIK. AR M. 56
R2g AL, 2001: 6-587.

Sun R'Y. Animal ecology principle[M]. 3rd ed. Beijing:

3. bt Ab RS

Beijing Normal University Press, 2001: 6-587(in
Chinese).

Paerl H W, Hall N S, Peierls B L, ef al. Hydrologic vari-
ability and its control of phytoplankton community struc-
ture and function in two shallow, coastal, lagoonal eco-
systems: The Neuse and New River Estuaries, North
Carolina, USA[J]. Estuaries and Coasts, 2014, 37(1): 31-
45.

BUERZE, T, WAL T, 5. WA E B IR R AR
YA VP 5 6 BRI U R[], 22 A S PR B AR, 2005,
5(2): 87-91.

Kuang QJ,MaP M, Hu Z Y, et al. Study on the evalu-
ation and treatment of lake eutrophication by means of
algae biology[J]. Journal of Safety and Environment,
2005, 5(2): 87-91(in Chinese).

FIhE, BRI, WPERR, 5. AW a W i A R VR
REAE B FEXE K 0 PPN (3], K VL I 48 % U 5 B 8
2010, 19(1): 30-36.

Meng S L, Chen J Z, Hu G D, et al. Phytoplankton com-
munity characteristics and its eco-assessment on water
quality in Lihu Lake, Taihu Lake[J]. Resources and En-
vironment in the Yangtze Basin, 2010, 19(1): 30-36(in
Chinese).

I, AR5, P, 45, Bk aE Tl A A= 9%
TH R G IR S e M (], i K
1k, 2018, 27(1): 79-90.

Meng S L, Xu P, Li D D, ef al. Community structure of
phytoplankton in pond industrial eco-aquaculture sys-
tem culturing Megalobrama amblycephala[J]. Journal of
Shanghai Ocean University, 2018, 27(1): 79-90(in
Chinese).

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1007-6336.2010.06.013
http://dx.doi.org/10.3969/j.issn.1007-6336.2010.06.013
http://dx.doi.org/10.3969/j.issn.1007-6336.2010.06.013
http://dx.doi.org/10.3321/j.issn:1000-0933.2004.08.024
http://dx.doi.org/10.3321/j.issn:1000-0933.2004.08.024
http://dx.doi.org/10.3969/j.issn.2095-0780.2015.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2015.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2015.01.007
http://dx.doi.org/10.3969/j.issn.1009-6094.2005.02.024
http://dx.doi.org/10.3969/j.issn.1009-6094.2005.02.024
http://dx.doi.org/10.3969/j.issn.1007-6336.2010.06.013
http://dx.doi.org/10.3969/j.issn.1007-6336.2010.06.013
http://dx.doi.org/10.3969/j.issn.1007-6336.2010.06.013
http://dx.doi.org/10.3321/j.issn:1000-0933.2004.08.024
http://dx.doi.org/10.3321/j.issn:1000-0933.2004.08.024
http://dx.doi.org/10.3969/j.issn.2095-0780.2015.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2015.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2015.01.007
http://dx.doi.org/10.3969/j.issn.1009-6094.2005.02.024
http://dx.doi.org/10.3969/j.issn.1009-6094.2005.02.024
http://www.scxuebao.cn

1802

Ko AR

0 E

[24]

(23]

[26]

[27]

(28]

[29]

[30]

A5, MR EAR. WM m e R AR T R R TR S5 K
P ZE R FREAELD]. K FE, 2015(7): 72-76.

LiJ, Chen C F. Characteristics of phytoplankton com-
munity and hydrochemical factors in high producing
greenhouse ponds of shrimp[J]. China Fisheries,
2015(7): 72-76(in Chinese).

ZREH, IR, Bk, 5. B R AT KIS E
IR G0 L S B TR R R[], K=
1}, 2016, 40(5): 711-720.

Qin X, Xu B D, Yang X G, et al. Phytoplankton com-
munity structure and its relationship with environmental
variables in summer in the Yellow River Estuary and its
adjacent waters[J]. Journal of Fisheries of China, 2016,
40(5): 711-720(in Chinese).

X, B RKZEII 1 K HL AR Ui A R
G5 R RURL 55 M RO T [D]. 5 By b g K22,
2011: 1-82.

Liu X T. Studies on community structure and size-frac-
tioned structure of phytoplankton in Yellow River Estu-
ary and its adjacent area in summer and autumn[D].
Qingdao: Ocean University of China, 2011: 1-82(in
Chinese).

McQuoid M R. Influence of salinity on seasonal germin-
ation of resting stages and composition of microplank-
ton on the Swedish west coast[J]. Marine Ecology Pro-
gress Series, 2005, 289: 151-163.

FZIR, BRI, EELE, &K B D4R
IR I LD B VR A LR AE (], M VESA R, 2015,
37(4): 62-75.

SuZJ, Wang Y J, Dong Z J, et al. Response of phyto-
plankton assemblages to the water-sediment regulation
in the adjacent sea of the Yellow River mouth[J]. Haiy-
ang Xuebao, 2015, 37(4): 62-75(in Chinese).

Erga S R, Ssebiyonga N, Hamre B, ef al. Nutrients and
phytoplankton biomass distribution and activity at the
Barents Sea Polar Front during summer near Hopen and
Storbanken[J]. Journal of Marine Systems, 2014, 130:
181-192.

Ellwood M J, Law C S, Hall J, ef al. Relationships
between nutrient stocks and inventories and phytoplank-
ton physiological status along an oligotrophic meridion-
al transect in the Tasman Sea[J]. Deep Sea Research Part

I: Oceanographic Research Papers, 2013, 72: 102-120.

http://www.scxuebao.cn

[31]

[32]

[33]

[34]

[35]

[36]

ATRK A, 1R R, FHER, 5. SRR I3 M TRl it A A
AL S L FE e K1 [T, 2B 5 AR B A 4, 2014,
30(4): 450-457.

YuQJ, XuFJ, Jiang Y, ef al. Characteristics of phyto-
plankton community in Suzhou River in summer and au-
tumn and their affecting factors[J]. Journal of Ecology
and Rural Environment, 2014, 30(4): 450-457(in
Chinese).

ZIUBH, ¥ E T, VFIRAG, 5. m M K PRV A D R VE
G R ICS BN T R R[] KAERFIARE, 2013,
34(5): 16-24.

LiSY,HanZY, Xu Z C, et al. Study on the structure of
phytoplankton community and its relationships with en-
vironmental factors in gaozhou reservoir[J]. Journal of
Hydroecology, 2013, 34(5): 16-24(in Chinese).

MRS, AR, Al BE. REXTARSUNIR A KRN
SERa B BN, | AR K, 2011, 31(4):
46-51.

Zeng Y Y, Huang X H. Effects of nitrate, phosphate and
silicate on growth and chlorophyll-a content of Cyclo-
tella striata[J]. Journal of Guangdong Ocean University,
2011, 31(4): 46-51(in Chinese).

#HIH, R, W5, & BREMNE T - R 0L
WFFE[I]. RS HIAR, 2012, 35(12): 40-45, 55.
Dong J, Li D P, Tao Y, et al. Variation of algal-bacterial
community under Nitrogen-Phosphorus stress[J]. Envir-
onmental Science & Technology, 2012, 35(12): 40-45,
55(in Chinese).

WSS, ML, FoAs, L L K AR R R )
HE SIHERET R R[] EE¥IRE, 2009, 28(7):
1259-1265.

Bo F F, Yang H, Zuo Z, et al. Relationship between
phytoplankton community in summer and environment-
al factors in Shanghai park lakes[J]. Chinese Journal of
Ecology, 2009, 28(7): 1259-1265(in Chinese).

W, SRENME, BIBREAR, 5. B Lo 7 b i A K
KE G s m[0]. AR SR 2544, 2012, 31(7):
1438-1444.

Meng S L, Qiu L P, Hu G D, et al. Effect of nitrogen and
phosphorus ratios on growth and competition of two
blue-green algae[J]. Journal of Agro-Environment Sci-

ence, 2012, 31(7): 1438-1444(in Chinese).


http://dx.doi.org/10.3969/j.issn.1002-6681.2015.07.034
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.07.034
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.1016/j.jmarsys.2012.12.008
http://dx.doi.org/10.1016/j.dsr.2012.11.001
http://dx.doi.org/10.1016/j.dsr.2012.11.001
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1673-9159.2011.04.009
http://dx.doi.org/10.3969/j.issn.1673-9159.2011.04.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.07.034
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.07.034
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.1016/j.jmarsys.2012.12.008
http://dx.doi.org/10.1016/j.dsr.2012.11.001
http://dx.doi.org/10.1016/j.dsr.2012.11.001
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.07.034
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.07.034
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3354/meps289151
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.3969/j.issn.0253-4193.2015.04.006
http://dx.doi.org/10.1016/j.jmarsys.2012.12.008
http://dx.doi.org/10.1016/j.dsr.2012.11.001
http://dx.doi.org/10.1016/j.dsr.2012.11.001
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1673-9159.2011.04.009
http://dx.doi.org/10.3969/j.issn.1673-9159.2011.04.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1673-4831.2014.04.007
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.05.003
http://dx.doi.org/10.3969/j.issn.1673-9159.2011.04.009
http://dx.doi.org/10.3969/j.issn.1673-9159.2011.04.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://dx.doi.org/10.3969/j.issn.1003-6504.2012.12.009
http://www.scxuebao.cn

113 FOBS, A PLAIE X HF S5 5 M 3k vV A R R A R S K BT T G R 1803

The relationship between phytoplankton community structure and water
quality factors in the pond of Litopenaeus vannamei

*

WANG Xuna', JIANGMin"*, ZHONGRui’, MIAO Yiheng ’
WU Hanchang ', YU Miaomiao', WU Dan'
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,

2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to study the correlations between the change of water quality and phytoplankton community
structure during the process of Litopenaeus vannamei aquaculture, the water quality was tested and the changes of
phytoplankton community structure were analyzed from April 2016 to September 2016 in an aquaculture farm in
Fengxian District, Shanghai, and then the correlations between phytoplankton community structure and water qual-
ity factors were analyzed. The results showed that there were 7 phyla, 59 genera, 113 species (including 20 un-

named species), Chlorophyta>Bacillariophyta>Cyanophyta>Euglenophyta>Xanthophyta>Chrysophyta>Pyrro-

phyta, and 18 dominant species (including 3 unnamed species) there were 10 dominant species (including 1
unnamed species) in the first season and 14 dominant species (including 2 unnamed species) in the second season.
Dominant species were Bacillariophyta at beginning, then Chlorophyta and finally Cyanophyta. According to CCA
analyzing, Chlorophyta is mainly affected by pH and nitrogen (including ammonia nitrogen, nitrate nitrogen, ni-
trite nitrogen), Cyanophyta by phosphorus (including total phosphorus and active phosphorus), and Bacillario-
phyta by temperature, so we should pay more attention to temperature, pH, nitrogen and phosphorus.
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