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Tab.1 Variation range and mean values of water quality factors in each culture pond

TX-1 TX-2 TC-1 TC-2
0 22.40—30.50 22.50—30.70 21.20—31.80 21.20—32.60
28.13+3.67 28.24+3 85 27.94+4.12 28.16+4.32
s 20.00—25.00 20.00—24.00 18.00—23.00 18.00—23.00
22.25+2.04 22.85+2.23 19.23+1.36 19.56=1.67
DO (mg/L) 5.17—8.25 4.988.15 6.27—8.34 5.78—8.76
& 6.670.47 6.54+0.56 7.03+0.86 6.97+0.78
. 7.64—8.62 7.69—8.36 7.84—8.58 7.68—8.42
P 8.03+0.34 7.98+0.26 8.12+£0.29 8.06:0.27
NO- N (ma/L 0.008—0.317 0.005—0.352 0.003—0.153 0.004—0.124
2 "N (mg/L) 0.1740.12 0.19£0.12 0.08£0.06 0.0740.05
_ 0.98—1.78 1.06—1.67 0.78—1.44 0.89—1.38
NO; -N (mg/L) 1.28+0.33 1.3240.26 1.14£0.25 1.16£0.19
0.11—0.34 0.04—0.24 0.08—0.25 0.06—0.36
TAN (mg/L) 0.20+0.08 0.16+0.07 0.18+0.06 0.230.11
AP (mg/L) 0.061—0.175 0.078—0.169 0.072—0.154 0.067—0.182
& 0.10+0.04 0.120.03 0.11+0.03 0.12+0.05
TN (mg/L) 1.21—2.46 1.19—2.57 1.06—1.79 1.24—1.86
& 1.75+0.44 2.00+0.54 1.47+0.25 1.58+0.25
TP (mg/L) 0.08—0.20 0.100.19 0.09—0.17 0.07—0.18
& 0.12+0.04 0.14+0.03 0.12+0.03 0.130.05
NP 22.40—30.50 22.40—30.50 22.40—30.50 22.40—30.50
: 15.22+4.82 14.17£2.23 12.94+1.75 13.19+3.02
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Tab.1 Ranges of the water quality factors in the ponds
Ca. (TAN); b. (NO3 -N); c. (NO3 -N); d. (AP); e. (TN); f. (TP)
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2.2 6.8x10°—6.1x10"cell/L
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9 ), 2, 2.2x10°—2.5x10%ell/L ,
2 (Bacillariophyta) 61 2.04—17.58mg/L 6—8 ,
60.4%, ; i
(Pyrrophyta) (Chlorophyta) ’ 8
(Euglenophyta) (Cyanophyaita)
(Xanthophyta) ’ ’ ’
70 61 ,
60 - '-T.\‘EE
50 -
& a0f 2.4
20 1" 12
1or - : 2 4 Shannon-Wiener
. N N s 2
EE) @E) BEN) BED) EET) RE 1.34—2.56 , 1.91,
R 8 17  TX-=2
2 >
Fig.2 Species of phytoplankton in each category
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Tab.2 List of phytoplankton in cultured ponds
Chlorella vulgaris Coscinodiscus gigas
Chlorophyta Chlorella pyrenoidesa Chaetoceros minutissimu
Nannochloris oculata Gyrosigma acuminatum
QOocystis borgei Cyclotella triata
Dunaliella salina Cyclotella comta
Eudorina elegans Paralia sulcata
Coelastrum sphaericum Thalassiosira nitzschioides
Aphanothece caldariorum Pseudo pungens
Merismopedia glauca Guinardia delicatula
Chaetomorpha linum Pseudo delicatissim
QOocystis parva Licmophora abbreviate
Melosira sp. Dactyliosolen fragilissimus
Bacillarionphyta Coscinodiscus sp. Navicula graciloid

Coscinodiscus radiatus
Coscinodiscus lineatus
Coscinodiscus centrali
Coscinodiscus asteromphalus
Coscinodiscu soculusiridis
Leptocylindrus minimus
Chaetoceros lorenzianus

Chaetoceros muelleri

Navicula verecunda
Navicula lanceolat
Cymbella microcepha
Chaetoceros pseudocurvisetus
Gomphonema abbreviatum
Nitzschia hybrida
Nitzschia marina

Pinnularia stauroptera
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Chaetoceros curvisetus Prorocentrum micans
Ditylum brightwellii Pyrrophyta Prorocentrum minimum
Navicula sp. Gymnodinium sp.
Nitzschia closteriu Peridinium sp.
Nitzschia acicularis Ceratium tripos
Navicula laevissim Noctilucas cintillans
Navicula exigua Ceratium fusus
Navicula cinct Glenodinium pulvisculus
Cymbella aequal Dimophusis caudata
Pleurosigma pelagicum Ceratium fusiform
Pleurosigma formosum Ceratium forkshape
Pleurosigma affine Protoperidinium depressum
Gyrosigma balticum Euglena vjasgsfajs
Biddulphia sinensis Euglenophyta Euglena virids
Planktoniella sol Phacus sp.
Asterionella formosa Trachelomonas curta
Rhizosolenia acuminata Euglena geniculata
Thalassiosira nordenskioldi Euglena wangi
Thalassiosira subtilis Phacus nannos
Skeletonema costatum Trachelomonas armata
Cyclotella sp. Chroococcus sp.
Cyclotella meneghiniana Cyanophyt Microcystis marginata
Cyclotella stelligera Microcystis firma
Thalassiosira condensata Microcystis incerta
Synedra sp. Oscillatoria tenuis
Navicula simple Oscillatoria willei
Cyclotella kuetzingiana Phormidium foveolarum
Planktoniellablanda Cryptomonas ovata
Hemiaulus membranaceus Cryptophyta Chroomonas oblonga
Melosira moniliformis
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Fig.3 Phytoplankton biomass in different sampling periods
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Fig.4 The change of phytoplankton diversity and evenness index in the ecological cycle culture pond
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Tab.4 Comparison of dominant species and dominance
(P. micans) (Noctilucas between S. constricta and L. vannamei culture ponds
cintillans)2  ; 2 , (M.
incerta) (Chroococcus sp.); 2 , (. )
06.15 N. closteriu 0.12 04571
(C. vulgaris) (O. borgei); 1 C. muelleri 0.36 0.09 4
, (E. virids) . C. 0.09 0.08
meneghiniana
’ ’ ’ ’ C. vulgaris 0.12 0.051
’ > 07.16 C. muelleri 0.56 0.121
, , S. costatum 0.08 0.24 1
> > o ¢ 0.11 0.13
meneghiniana
> P. micans 0.02 0.04
N N N C. aequal 0.04 0.11 71
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Tab.3 The dominant species and dominance of phytoplankton 08.17 - RS 0.15 24T
in the pond P. micans 0.34 0.111
Euglena virids 0.05 0.351
N C. muelleri 0.11 0.04 1
o P1 P8 Noctiluc
closteriu Chroococcus sp. octilucas 0.03
cintillans
P2 P9 .
C. muelleri Euglena virids 09.13 L. minimus 0.34 0.541
N P3 . o P10 Melosira sp. 0.05 0.12 1
C. meneghiniana Noctilucas cintillans P micans 0.04 0.08
C. vulgaris P4 Melosira sp. P11 Chroococcus sp. 0.15 0.011
P5 P12 10.10 Melosira sp. 0.19 0.76 T
S. costatum M. incerta .
C. vulgaris 0.38 0.051
P. micans P6 0. borgei P13 O. borgei 0.06 0.08
C. aequal P7 N pla L. minimus 0.03 0.01
L. minimus M. incerta 0.05 0.02
11.02 Melosira sp. 0.37 0.36
> C. aequal 0.06 0.24 1
s C. vulgaris 0.16 0.06 1
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RELATIONSHIP BETWEEN PHYTOPLANKTON STRUCTURE AND WATER QUALITY
FACTORS IN CULTURE PONDS OF LITOPENAEUS VANNAMEI AND SINONOVACULA
CONSTRICTA

LUO Yun-Hui', LI Lai-Guo’, ZHAO Chun-Pu', WANG Dan-Li', XU Shan-Liang"?, XU Ji-Lin"?

(1. School of Marine Sciences, Ningbo University, Ningbo 315211, China; 2. Zhejiang Key Laboratory of Marine Bioengineering,
Ningbo University, Ningbo 315211, China; 3. Yinzhou Zhanqi Chunlin Aquatic Farm, Ningbo 315145, China)

Abstract To understand the relationships between water quality and phytoplankton community structure in ecological
recycling culture of Litopenaeus vannamei and Sinonovacula constricta, the water quality was tested and the changes of
phytoplankton community structure were analyzed from June 2018 to November 2018 in an aquaculture farm in Yinzhou
District, Ningbo, and then the relationships between phytoplankton community structure and water quality factors were
analyzed. Results show that 6 phyla and 101 species (including 9 unnamed species) were identified, i.e., in descendent
order in the number of species: Bacillariophyta > Pyrrophyta > Chlorophyta > Euglenophyta > Cyanophyta > Chrysophyta
> Xanthophyta. Among them, 14 species (including 1 unnamed species) were dominant species, the dominant species was
Bacillariophyta in the early stage of culture, and then the dominant species were Dinoflagella and Chlorophyta, and finally
diatom was still the main Bacillariophyta species. The density of zooplankton ranged from 6.8x10°—2.5x10%cell/L, the
biomass was 2.04—65.72mg/L, the Shannon-Wiener diversity index was 1.34—2.56, the evenness index was 0.43—0.72,
indicating high diversity level and even species distribution. As shown in CCA analysis, the species of Bacillariophyta
were mainly affected by temperature, salinity, and pH; the species of Chlorophyta were mainly affected by nitrogen content
(including total nitrogen, ammonia nitrogen, nitrous nitrogen); and the species of Pyrrophyta and Cyanophyta were mainly
affected by phosphorus content (including total phosphorus, active phosphorus) and temperature.

Key words Litopenaeus vannamei;, Sinonovacula constricta; phytoplankton; water quality factors; recycling

culture



