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Fig.1 Schematic diagram of industrial eco-aquaculture system
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The black dots in the figure mean the sampling sites
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PIRAE AL B W 1 R, FUFE YR R 5

JrikZ BROCHR 10 ] o 3 U 1 W 48 2 IR S
[11-13],

1.4 EMAE
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RINETE >KTE > 47,
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o B BE SRR X K X HEK X A X PRI X
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F1 BHRBZFEWARRTHEE
Tab.1 The composition and number of species of phytoplankton in every partition

J 543 X Test partition

TR 24 R iR e R BRI KX X TR PEX
Name of phytoplankton Low High Inlet Outlet  Purification ~ Recirculation ~ Back
stocking area slocking area  area area area area area

#37%i7 Chlorophyta

/INBRE ( Chlorella vulgaris Beij. )

JEMRE: (Scenedesmus bicaudatus Hansgirg Chodat )
W I AEEE ( Scenedesmus armatus Chod. Smith)

K AW ( Scenedesmus denticulatus Lag. )

U FE IS ( Scenedesmus quadricauda Turp. Breb. )
IJEMEE (Scenedesmus dimorphus Turp. Kiitz. )
BIEMREE (Scenedesmus obliquus Turp. Kiitz. )

25 MM ( Scenedesmus arcuatus Lemm. )

/N H F 3 ( Selenastrum minutum Ng. Coll. )

/INas B ( Coelastrum: microporum)

LB T3 ( Nephrocytium obesum West. )

S U 5 ¥ ( Tetrastrum  staurogeniae forme Schr.
Lemm. )

FH[CPE( Westella botryoides W. West wild. ) + + + + + + +
|53 ( Crucigenia apiculata Lemm. Schm)

U JE 53 ( Crucigenia tetrapedia Kirch W. et G. S.

West )

IINEA-#: ( Pedinomonas minor Korsch. ) + + + + n i
T F U ( Chodatella wratislaviensis Schr. Ley. )

WA B85 ( Oocystis Lacustris Chod. )

K212 ( Chlorogonium elongatum Dang. )

YIIEACHE ( Chlamydomonas ovalis Pasch. ) + +
= H-PU 5385 ( Tetraedron trilobulatum Reinsch. )

£ B 2 4k % ( Ankistrodesmus acicularis A. Br.

Korsch. )

TN EE ( Tetraedron minimum) + N +
HEPUF3E( Tetraedron caudatum) +

= DU ( Tetraedron trigonum Ng. Hansg. )

2P H 25 3 (Selenastrum gracile Reinsch. ) + + + + + + +
$ELH1 H 3 ( Closteriopsis longissima )

1 H ¥ ( Closterium ehrenbergii) +

AU B PE ( Tetrastrum hastiferum Arn Korsch. )
25 W 2T 4458 (Ankistrodesmus convolutes Cord. )
FHIREE ( Quadrigula chodatii)

W& =5 5 ( Schroederia spiralis Pintz Korsch. ) +
PUf 4 53 ( Pediastrum tetras Her. Ralfs)

H FL 3 (Actinastrum hantzschii Lag. ) + +
SEBRE ( Pandorina morlzm Muell. Bory. )

T 5 ¥ (Schroederia robusta Korsch. ) +
BRI (Palmellococcus Chodat Kiitz. Chod. ) + + + + +
#3225 J¥ W ( Schroederia nitzschioides West.

Korsch. )

JENEIKEE ( Cosmarium subtumidum Nordst) + + + + + + +
DU A+ ( Crucigenia quadrata Morr. )

T B OB AT 40 A8 B ( Pediastrum duplex var.

gracillimum W. et G. S. West)

BAf 9 52 88 ( Pediastrum simplex Mey. Lemm. ) +

WriiA<8: ( Chlamydomonas snowiae Printz. ) +

2SR ( Eudorina elegans Ehr. )

R G (Staurastrum )

't JE 3 ( Nephrocytium ) i .

+ o+ o+ o+ o+ o+ o+
+

+ o+ o+ o+

+
+

+ 4+ o+ 4+ o+

+ o+ o+ o+
+ o+ + 4+

+
+
+ o+ + + 4+ o+

+ o+ o+ 4+ o+
+ 4+ o+ 4+ o+

+ o+ + +
+ o+ + +
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SR

0843 X Test partition
ez iRy B i % 1o KX HKX HbIX PEIRIX P8l X

Name of phytoplankton Low High Inlet Outlet  Purification  Recirculation — Back

stocking area stocking area  area area area area area

F2%i7] Cryptophyta

IR 22 e ( Chroomonas acuta Uterm. )

YR ( Cryptomonas ovata Ehr. )

I s ( Cryptomonas erosa Ehr. )

S i B ( Cryptomonas reflexa)

WK ( Cryptomonas rostrata )

FH3%17] Pyrrophyta

LW ( Peridinium)

#3&17] Cyanophyta

T INESEE ( Merismopedia tenuissima Lemm. )
HAEJ3SL 3 ( Raphidiopsis Sinensia)

VA @ 3K ( Chroococeus limneticus )

15U (Oscillatoria limosa Ag. )

HALRIEERE (Microcystis aeruginisa Kiitz. )

& fh 1 21 4E 9k ] B4 ( Dactylococcopsis  acicularis {.
falciformis Printz. )

25343338 ( Raphidiopsis curvata)

i€ HE (Spirulina )

AR EREE ( Oscillatoria amphibia Ag. )

E 835 ( Oscillatoria princeps Vauch. )

FENNENEE (Oscillatoria formossa Bory. )

F5: il 1 I3 (Anabaena circinalis Rab. )

RE WEFREE ( Coelosphaerium dubium)

15 e ( Oscillatoria sancta Kirch. Gom. )
IKAETNFERE ( Microcystis flos-aquae Wittr. Kirchn. )
#2351 Euglenophyta

235 i #i% (Phacus polytrophos Pochm)
JEARE: ( Euglena caudata Hiibn. ) + +
IR ( Euglena oxyuris Schmar. )

KB S5 ( Phacus longicauda)

RIEARSE ( Euglena acus Ehr. )

[T A3 ( Phacus orbicularis Huebner) +

{a AR ( Euglena pisciformis Klebs. )

JTUE i #i5 ( Phacus onyx Pochm) +
WP ( Strombomonas schauinslandii) + + N
S EEFEIREE (Strombomonas ensifera)

IR i ( Phacus acuminatus ) +
=R (Euglena tritella)

KARFERRE ( Trachelomonas nadsoni Skv. )

FUY Fi M5 ( Phacus pyrum Ehr Stein. )

MR ( Euglena geniculata Duj. ) + + + .

7£3817] Bacillariophyta

FHE B ( Navicula tenera) + + + . +
5 /INFHE B ( Navicula exigua Grey. Miill. )
JINIREE ( Cyelotella sp. )

B EHAERE (Melosira italica)

U518 (Synedra acus Kiitz. )

EHFFBE(Synedra)

TS 3E ( Gomphonema parvulum Kiitz. Grun. )
Jit [B| IR ( Cocconeis placeentula Ehr. Hust. )
W25 ( Nitzsehia lorenziana )

&R (Frustulia rhomboids Ehr. De Toni)
T2 Species number 57 55 64 51 64 63 63

+ o+ o+ o+ o+

+ o+ o+ o+ o+

+ o+ + o+
+

+ o+ o+ o+ o+

+ o+ o+ o+ o+ +
+
+

+ o+ o+ o+ o+
+ o+ + o+ o+

+ 4+ o+ o+
+ o+ o+ o+
+ o+ o+ o+

+
+
+
+
+
+

+
+ 4+ o+ + o+ o+

+ o+ o+ o+ o+ o+ o+ o+ o+
+ o+ o+ o+ o+ o+ o+ o+ o+
+

+ o+ o+ o+ o+ A+
+ o+ o+ o+ + o+ o+ o+
+ o+ + + + + + + o+

+ o+ o+ o+ +
+ + o+ o+ o+ o+
+ +

+ 4+ o+ o+

+ 4+ o+ o+

+
+
+
+
+
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Fig.2 Biomass and species of phytoplankton
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Fig.3 Cyanophyta and chlorophyta biomass and their proportions of the total phytoplankton
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TR T[] AV B SR A X e % B AR XL
TR HEAK X Al DX A BR DX A (81X A 2 3
BEArRR1.23 x 107 ~3.04 x 107 .1.03 x 107 ~
2.96 x107 .1.53 x 107 ~3.69 x 107 .0.99 x 107 ~
2.87 x107 .1.52 x 10" ~3.01 x 107 .1.43 x 10" ~
3.03 x 107 ,1.36 x 10" ~3.33 x 107 cells/L ( &
3) s ap e P RE AR G SR A LRI
HEIKIX ALK JEPR X A LK > IG5 B SR 5 X
> B EFRFEIX > HEZK X5 FEK X b IX TG FR
X A ] X 2 (] Vs A 26 90 L W A 22 S S A i R1
k. N2 R, &I sr K gk T2
SARBNE = > B > 42 TSk b Sk
AT A A B2 R
2.3 ZHEMHHE

TR0 A [B] PR B 7 X o % B R A X
TR HEZK X Al DX A BR IX A 81X 7 22 4 7
FERA R 2. 65 ~3.84.2. 12 ~3.65.3.28 ~
4.01.1.96 ~3.53.2.78 ~4.09 .3.06 ~3.95,

3.11 ~4. 05, {8 43 5k 3. 02.2.61.3. 70,
2.22.3.32.3.39 3.44(F2) s BRI BRI N
HEKIX < 8 B IR AR IX < IR IR A IX < K
DX B I B0 XA [ X5 JEK X el X A
PRIX A 0] DX 2 ) 35 AT 2 B H I 22 S R AR A 1Y
AL M1 28 Ml B, #5300 03 X i ARk
TR AT RBL — 2 A

BRI I BE IR A IX. | v 8 BE R ALIX L E
IRDE FEACIX Al DX AR R DX AT [ X R 35 50 2
Xy 4 0. 47 ~0.70.,0.39 ~0.64.0.60 ~
0.70.0. 35 ~0.64.,0.49 ~0.72.,0.53 ~0.70,
0.53 ~0. 71, -3 {H 5> B 4 0. 55.0. 48.0. 64,
0.41.0.59.0.60.0.61 (% 3) ; 5 H KB N
AKX < 2 FRAE X < IR AR AR IX. < EK
DX AR X A0 XA [l X5 BEOK X A X
PRIX AR ] DX 2 H] 95 A 32 B0 L ) 4 2 S RS AL 1Y
UEE . MZ 28 B, 353 o) X 9 2 5
FRCSA R — R AR

x2 FiHEEYSHEMEIEY
Tab.2 Biodiversity of phytoplankton

ZHEPEFEEL Biodiversity index

a1 B EFRIIX BB SRR HEKIX Hik X X TEFRIX (EIE]ES
Time Low stocking ~ High stocking Inlet Outlet Purification Recirculation Back
area area area area area area area
7 2.65 2.12 3.68 1.96 2.78 3.06 3.11
8 3.84 3.65 4.01 3.53 4.09 3.95 4.05
9 3.06 2.45 3.86 2.04 3.22 3.28 3.41
10 3.21 2.84 3.94 2.24 3.37 3.53 3.46
11 2.89 2.43 3.49 2.06 3.21 3.26 3.31
12 3.02 2.68 3.95 2.12 3.37 3.52 3.66
2 2.65 2.24 3.28 1.85 3.22 3.26 3.21
4 2.85 2.43 3.36 1.98 3.31 3.25 3.34
SE-Y{H Average 3.02 2.61 3.70 2.22 3.32 3.39 3.44
xR3 FEFEMHAEREY
Tab.3 Uniformity of phytoplankton
Y5 FEFE ST Uniformity index
a1 RBEFRIX EHEIRRX HEKIX Hik X X TEFRIX (EIE]ES
Time Low stocking  High stocking Inlet Outlet Purification Recirculation Back
area area area area area area area
7 0.47 0.39 0.62 0.35 0.49 0.53 0.53
8 0.70 0.64 0.70 0.64 0.72 0.70 0.71
9 0.57 0.46 0.67 0.38 0.57 0.59 0.60
10 0.56 0.51 0.66 0.39 0.58 0.60 0.59
11 0.52 0.45 0.61 0.39 0.56 0.57 0.58
12 0.55 0.50 0.69 0.41 0.60 0.62 0.65
2 0.50 0.43 0.60 0.37 0.59 0.59 0.58
4 0.53 0.47 0.60 0.39 0.60 0.59 0.60
SE-Y{H Average 0.55 0.48 0.64 0.41 0.59 0.60 0.61
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3 e
3.1 FHFEYWRARREE
Y 2K AE S RE P EEN R -

FUOTI R A B SRR, B B
JF I 52 JOHLBR FBS 2™ FEREM K P )
RSB RBRMEZ BT Hi, 5
B AR P 9 28 A I K T 4 [R] B, R 45 5% K
A SR TR o SR, T
PSSR R 2 VKR Sh W R, g o e,
UnpREsE S, TN RE B f S S K AR A R
PR S T S0 R PEYG BRI R K A, fif 7K 5
AL AL BRI FET Y B K R S B s
ARk TR E R E T NI, TR A fR
PR VB ) [A] B S A R AR K
BEFE, DT S B R e 2SO T s R A AR A A
B, KRR R K A G 28 72 20 S ik 75 i o 14
e

TR AR R T 2 KA R R K
LA E TSSO A Rl - &1 & & =i
KAAH (TN >0.2 mg/L, TP >0.02 mg/L ), &
FRT BEAS A BRI VR 2 R R, ol DR 282 5 ) g
AP EFRER MR o AW ZE Y 1R A K 5
R, A A K R BB e T
FIRREARE , RS ERBO AR ELRERKW
PR R 5o PR L AR BiF 5 rh v i AL ) = FE 5K
TR BV, 2 30 B AR T = i L B K R
REATG T A 0 T BE AR Akt 5. R, AR W5
NG EBEFE R 2B R MR, FEE R
W R4 v B HE K DXORN SR DX, W 3 3 B M LT
Feflo B, I SRR R EE W [H
B, ARG () SR LU B SR 45 R, i e
JE LG 2 BRI E 4 LRI HE KX >
R SR X > IR SR IX > K Xk
X EFRIX B8] X 1 3 T 3 e e B 2 i
JE I E 2 e 2 B HEK X < 5 4 B 970 X < K
WREFRI X < FEIK XAl DX AE IR X A ] X
TP X e A X6 FR XL 76 [ XA 5 8 3
JE U L) B R ke LU AR A T 3R B X
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Community structure of phytoplankton in pond industrial eco-aquaculture
system culturing Megalobrama amblycephala

MENG Shunlong'*, XU Pao'*, LI Dandan', QIU Liping' , HU Gengdong', FAN Limin' , SONG Chao' , WU
Wei'?, ZHENG Yao', CHEN Jiazhang'~*

(1. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences; Scientific Observing and Experimental Station of
Fishery Resources and Environment in the Lower Reaches of the Changjiang River, Ministry of Agriculture; Key Open Laboratory of
Ecological Environment and Resources of Inland Fisheries, Chinese Academy of Fishery Sciences, Wuxi 214081, Jiangsu,China;
2. Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China)

Abstract; In order to research the change pattern of phytoplankton community structure in pond industrial
eco-aquaculture system and explain its ecological mechanism, the experiment was carried out using
Megalobrama amblycephala as aquaculture species and setting two stocking density. Shannon-Wiener diversity
index and Pielou uniformity index were used to study the phytoplankton community structure in aquaculture
area (including Low stocking density aquaculture area and High stocking density aquaculture area ), Inlet
area, Outlet area, Purification area, Recirculation area, Back area of pond industrial eco-aquaculture system.
The results showed that 5 phyla including 92 species have been found, including Chlorophyta 46 species,
Cyanophyta 15 species, FEuglenophyta 15 species, Bacillariophyta 10 species, Cryptophyta 5 species,
Pyrrophyta 1 species. The numbers of phytoplankton species, biodiversity indexes, uniformity indexes,
chlorophyta biomass and its proportion accounting for the total phytoplankton followed the order of Inlet area,
Purification area, Recirculation area, Back area > Low stocking density aquaculture area > High stocking
density aquaculture area > Outlet area. The total biomass of phytoplankton, Cyanophyta and its proportion
accounting for the total phytoplankton followed the order of Inlet area, Purification area, Recirculation area,
Back area < Low stocking density aquaculture area < High stocking density aquaculture area < Outlet area.
However, all the above parameters at Inlet area, Purification area, Recirculation area, Back area didn’t show
significant differences and change trend rule. It could be concluded according to the biodiversity that the water
quality in water outlet area was at middle pollution level, the water quality in High stocking density
aquaculture area was in light pollution level, and other 5 areas were at clean level, which mean that the water
quality was in good state except water outlet area, and the pond industrial eco-aquaculture system functioned
well.

Key words: pond industrial eco-aquaculture system; water quality assessment; Megalobrama amblycephala ;

phytoplankton ; structure characteristics
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