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Schematic diagram illustrating the operation of recirculating pond aquaculture systems
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Tab. 2 Species composition of phytoplankton in different recirculating pond aquaculture systems
(A= fiE#E] S| WEE] PREET] LREEI] B BB &t
site Bacillariophyta Dinophyta Cyanophyta Euglenophyta Chlorophyta Cryptophyta Xanthophyta total
Al 15 0 10 38 2 1 71
A2 13 0 12 4 29 2 0 60
A3 19 0 11 3 27 1 0 61
A4 15 0 11 2 19 2 0 49
AS 15 0 12 2 33 2 0 64
Bl 23 0 9 5 32 1 0 70
B2 21 0 15 8 42 2 0 88
B3 18 0 11 5 32 1 0 67
B4 19 0 12 3 34 1 0 69
B5 16 0 10 5 35 1 0 67
Cl 14 0 11 5 35 2 0 67
C2 19 1 14 3 39 1 2 79
C3 19 0 10 3 32 1 0 65
Cc4 19 0 17 5 35 3 2 81
Cs5 17 1 15 4 36 1 1 75
x3 MEERAKFERZFHEVEEAEMNRABERY

Tab.3 Dominant species and their dominance indexes of phytoplankton in recirculating pond aquaculture systems

ARG HM system A date

L #Ff dominant specie

B Z4i HIH system B date

C Z4 HIH system C date

8.31 9.10

9.25

10.15

10.31

831 9.10 9.25 10.15 10.31

831 9.10 9.25

10.15

10.31

TR/ Bk 0.14 0.08

Chroococcus minutus
/N2
Merismopedia minima
MNP
Merismopedia tenuissima
B2
Merismopedia punctata
e T2 e

Merismopedia convoluta

0.07 0.10

0.17

THAEB Microcystis sp

VU 5~ 8 Crucigenia quadrata

T+ -8 Crucigenia apiculata

VU JET5E3E Crucigenia tetrapedia

BT

Crucigenia rectangularis

0.57 0.35
0.05

Wl /R Chlorella vulgaris
INzS B Coelastrum microporum
Coelastrum reticulatum

M scenedesmus acuminatus
P4 A

Scenedesmus quadricauda

ki 4% B Melosira granulata

0.03

0.07

0.09

0.02

0.63

0.03

0.15

0.06

0.50

0.03

0.17

0.06

0.52

0.02

0.22 0.19 0.09 0.12 0.16

0.10 0.14 0.10

0.07

0.61 042 0.63 052 0.50

0.03
0.03

0.03
0.04

0.03

0.04 0.04

0.12 0.09 0.04

0.10 0.29 0.28

0.03

0.04

0.46 0.36 0.51
0.02

0.05 0.03 0.03

0.06

0.18

0.03

0.02

0.30
0.04

0.04

0.05

0.04

0.08

0.11

0.06

0.06

0.16




1502 [ K R 2

%31 %

B FE S e 1) B9 5 3 /)N BK B (Chlorella
vulgaris). VU EMEE(Scenedesmus quadricauda)?s,
BT INMEER 8 (Chroococcus minutus) . 41/
-Z4E (Merismopedia minima) . JIE -S4 0E5%

AR RGARALREFP R E A2 AR, £
SEEFR K IRIE RGN PRI LI i 5N

223 HUBITIFHFEYARZENSID A
SUIAME AL B, C R GEIF M W) % ¥ 5 i1
1.16x10°~264.54x10° | 56.47x10°~448.11x10°

77.60x10°~289.25x10° cells/L 2 [u], FEH [ 4%

a [ 3% 1] Xanthophyta [ #E#[] Bacillariophyta
[ %] Pyrrophyta [ | #R3%1] Euglenophyta
[ K=¥%0] Cryptophtya [[] 4¢3 ] Chlorophyta
[ |##%07 Cyanophyta —=— E#E total density

WO REEED], HLTE 3 ARGl b TR
Y B FE 1Y) 64.09% . 33.23%. 2.41%; 62.95% .
34.22%. 2.63%; VLI 44.84% . 44.56% . 6.76% (Xl
2a). TE A REG, HHLERITX IR AR YA R 2 2
ARG B AEBRAR, BRHEET TN, & BB R
BITE 90%LA I, Jf H e B S i Ak s oo b
CREE R 2~ 2B W & 76 B R4, G
TG U AE ) A5 SR AL B 3 SR S B
bR S T RN B BE 1T AN, BER A BR A 12.2%~
70.4%2Z 0], 75 C REE, LB ITA M s
b [] ##/] Xanthophyta [__]%E¥|] Bacillariophyta

[ 91 Pyrrophyta | #:3#1"] Euglenophyta

[ I ¥a¥] Cryptophtya [ | %3] Chlorophyta
[ ] %% Cyanophyta —=— HZ5FF total density

10 o EEEmEEr e 1300 300 | 100
—{ n | == g‘ 1 g{‘
280r |a m 5  z250f 2
5 5 £ 1300 3
3 200 8 g °
® el ] 2 =200 |
£ 60 - M| 2 S 2
£ L ) s 3 1200 2
e — | 5 Bisot : LEStRi e =
S0t o R L= 1 &
= N =M X Z00f |3
— i 100 X
B - B2 il | 5
£20} g7 sl I &
-E '\\.--_. 0 ) '~a—n 410 o]
(= EE*-F L] (| | S
0
A1A2A3A4A5B1 B2B3B4B5Cl C2C3 C4C5 AlA2A3A4ASBI {1?'33 24 B5C1C2C3C4Cs
5 site VLA site
c —265.0
P[] Xanthophyta |
7E¥E| ] Bacillariophyta - | P
A ¥ [] Pyrrophyta | .
&
4159.0 S
#R¥[] Euglenophyta | 3
E
[543 Cryptophyta [ %
4106.0
i
£%#E17] Chlorophyta | %
T5#E] Cyanophyta | 153.00
S total density [

Al A2 A3 A4 A5 Bl B2 B3 B4 B5 C1 C2 C3 C4 C5
v K site

P2 PR K TR 5 R G K AT B U SRR 2 () % 28 1 (b) S22 BE VR ()
Fig. 2 Relative abundances (a), density changes (b) and density heatmap (c) of phytoplankton in
water of recirculating pond aquaculture systems
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Effects of purification units on phytoplankton in water column in
recirculating pond aquaculture systems

ZHENG Yinggiang" % DAI Lili*, ZHANG Hui’, PENG Liang’, TAO Ling”, LI Gu?, CHAI Yi', LIAO Yongling'

1. College of Agriculture, College of Horticulture and Landscape Architecture, Yangtze University, Jinzhou 434025,
China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: We quantitatively analyzed the changing patterns of phytoplankton after being treated by purification
units in this study with three groups of recirculating pond aquaculture systems—a composite pond recirculating
aquaculture system (A), a paddy field-fish pond recirculating aquaculture system (B), and a combined
wetland-pond recirculating aquaculture system (C)—to explore the influence law of aquaculture water purification
on phytoplankton community structure and diversity. The removal efficiency of different pollutants varied among
the three systems, with system A having the highest removal efficiency for potassium permanganate index, total
nitrogen, and suspended solids, whereas system C had the lowest efficiency for these contaminants. Compared to
the inflow water, the Chl a concentrations in the effluent water were decreased by 52.08%, 67.61%, and 27.06% in
systems A, B, and C, respectively. During the study period, 138 species from seven phyla of phytoplankton were
identified, which were dominated by species from Chlorophyta, Cyanophyta, and Bacillariophyta. The number of
phytoplankton species varied between the different systems; however, the dominant species and their dominance
were not significantly different. Compared to the inflow water, the density and biomass of different phytoplankton
species in the purification units were substantially decreased in systems A and B, and the algal removal rates
exhibited an increasing trend along the cross-sections of the purification unit. Phytoplankton density fluctuated
greatly in the purification unit of system C. Overall, phytoplankton species from different phyla were similarly
affected by the purification units. The diversity of phytoplankton in the purification units was increased compared
to the inflow water in the three systems, with the H' and J index values increasing significantly in systems A and B
(P<0.05). Pearson correlation and redundancy analyses indicated that the densities of phytoplankton were
significantly positively correlated with factors such as total phosphorus, total nitrogen, and potassium
permanganate index in the water (P<0.05), but there were differences in the factors influencing phytoplankton
among different systems. This study revealed that aquacultural water purification significantly affects the
phytoplankton community. Optimizing the purification unit environment may be useful for improving the
purification efficiency of pollutants and phytoplankton.
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