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purification system, we analyzed the phytoplankton community and water physicochemical factors in the culture water of an Acipenser

sinensts aquaculture container and ecological purification system. Then, we applied Shannon—Wiener diversity index and Pielou evenness
index to evaluate the phytoplankton community characteristics. The experiments were carried out in October 2021 at Taihe County, Fuyang
City, Anhui Province. The results showed that a total of 21 species(17 genera, 4 phyla) of phytoplankton were detected in the culture water,
while 93 species were identified in the purification system, belonging to 8 phyla and 51 genera. The number of phytoplankton species in the
purification system was significantly higher than that in the culture water of the land—based container with a recycling water aquaculture
mode (r=0.918, P<0.01). In the culture water, the phytoplankton density and biomass were 2.816 X 10° cells - L™ and 0.021 mg - L™,
respectively, and the dominant species were Anabaena oscillarioides and Melosira granulate var. angustissima. In the purification system,
the phytoplankton density and biomass were 1.135x10° cells + L' and 0.763 mg - L', respectively, with the dominant species being
Scenedesmus armatus, Scenedesmus dimorphus, Crucigenia apiculate, Synedra acus, and Merismopedia minima. The purification system had
more dominant species of phytoplankton, and the phytoplankton density and biomass were significantly higher than that in culture water (P<
0.01). The purification system had a higher diversity index and evenness index than the culture system (P<0.05), and the water quality was
lightly polluted, while the culture system had a @ secondary pollution level. Redundancy analysis (RDA) of phytoplankton abundance,
biomass, and water environmental factors showed that pH, specific conductance, dissolved oxygen, and NO;—N were the main
environmental factors affecting the cultural water and purification system, while NO;=N, NO;—N, and light were the major environmental
factors affecting the purification system. Therefore, in actual production, the phytoplankton community structure in land-based container
culture water and the purification system can be controlled by regulating water quality to maintain the operation of the aquaculture mode.

Keywords: land—based container with recycling water aquaculture mode; phytoplankton; community structure; environmental factor;

redundancy analysis
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Figure 1 The structure diagram of land—based container with recycling water system
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3ILUTEM 71T 26JFm 46 M (£ 2) . L RGUKIAE
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lariophyta) Ay 3 o DA I P A 28 A0 1 00 #r , ¥4k 3R
G KM rh PR AR ) T 2R 2 R T AR AR SR B K AR
TR 50(r=0.918, P<0.01) .

A IBIA], Y=0.02 I A 19 FH (R 3), £
SR SR EET 4% H M 5 (Scenedesmus armatus ) | THUE
153 (Crucigenia apiculata) . —JE M i (Scenedesmus
dimorphus ) . *F-5E 77 B 5 (Klebsormidium scopulinum ) .
/J\ §§ E 7% ( Coelastrum micmporum) /—‘;j,:f . % 7%’% I‘j El’(] %)ﬁ*ﬁ
B HE W WP AR Bl (Melosira granulata var. angustissi-
ma) AREFFFEE (Synedra acus) K W5 FE T T B 40/ Z4 35
(Merismopedia minima) JS B A1 1 % (Anabaena oscil-
larioides ) 55 o FLrh  FRFE K AR TEIEA ) 0 H A Ry 2 i
1 JP B AN BORE B AR DS M A | A A I A A
TR IL A I EBE (Scenedesmus ) 7% 5 HHEBE (Me-
losira varians ) JEFFT#E A1/ N T 24855
23 FHEMEESEYE

AN & 2 Bz, 18 A 3 8], 4 2B A 77 A K 1A PR it A
WM O 2.816X10° cells- L7, ¥4k R 48 /K 1A 40
FHESE RN 1.023%10°~1.229%10° cells - L, SF- 35 2y
1.135%10° cells - L™, L R GE JH-1 . JH-2 JH-3 7£ i
AT B35 T IR R G (P<0.01) . Y

*1 EEMAFEKGEEESEUREKEKREFERL

Table 1 Water quality factors of aquaculture tail water in the land—based container and ecological purification pond

51 g i K AR R £ HAR WS A A b2 T A 2K a
T - . . DO/ pH WT;]:)IC TN/ TP/ NH:-N/ NO;-N/ NO>-N/ COD/ Chl.a/
reatmen!
(mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (pg-L™)
YS-1 7.8 7.60 18.5 1.849 0.056 1.276 0.276 0.124 16 5.8
JH-1 6.4 7.76 18.1 1.804 0.250 1.223 0.571 0.255 50 98.5
JH-2 8.6 7.87 18.5 1.983 0.098 0.676 0.490 0.125 17 43.7
JH-3 9.6 8.37 18.6 1.907 0.053 0.626 0.420 0.066 22 116.0

R2 BEREFERKEETSUERFKERZHENMEEZFEAN

Table 2 Species composition of phytoplankton of aquaculture tail water in the land—based container and ecological purification

] HI%T] B ] BRI LR el ] &it

4[5 Bacillariophyta  Dinophyta Chrysophyta ~ Cyanophyta  Euglenophyta  Chlorophyta  Cryptophyta  Xanthophyta Total
Treatment g Ff & i & i & i & i & i & fif & fif & fif

Genus Species Genus Species Genus Species Genus Species Genus Species Genus Species Genus Species Genus Species Genus Species

YS-1 8 9 0 0 1 1 1 1 0 0 7 10 0 0 0 0 17 21
JH-1 10 18 1 1 1 1 2 2 4 4 17 30 1 2 2 2 38 60
JH-2 11 22 1 1 1 1 2 2 4 4 20 36 1 2 2 2 42 71
JH-3 7 12 1 1 0 0 1 1 1 2 14 27 1 2 1 1 26 46

1% WHART]
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Table 3 Composition of phytoplankton dominant species in aquaculture tail water of the land—based container and purification pond

%5 number LA Fh dominant species YS-1 JH-1 JH-2 JH-3
4317 Chlorophyta
1 W B MIEE Scenedesmus armatus 0.015 0.036 0.023 0.013
2 it BEMEE Scenedesmus platydiscus 0.029
3 TOUHE 173 Crucigenia apiculata 0.020 0.026 0.040
4 T IEMI: Scenedesmus dimorphus 0.054 0.044 0.034
5 SBE 5 HL 38 Klebsormidium scopulinum 0.125 0.106
6 VY A Scenedesmus quadricauda 0.018 0.017
7 P9 53 Crucigenia tetrapedia 0.015
8 B Kirchneriella lunaris 0.016
9 2141 7] 2F 5 Selenastrum gracile 0.015
10 INAS BLEE Coelastrum microporum 0.022 0.015
¥ Bacillariophyta
11 A5 S HEBE Melosira varians 0.018 0.024
12 IREFFFBE Synedra acus 0.037 0.036 0.040 0.017
13 5 /INFHEBE Navicula exigua 0.022
14 TURL ELBE BEAR S AR Melosira granulata var. angustissima 0.114
PEHE] Cyanophyta
15 2584 35 Anabaena oscillarioides 0.278
16 Al /NE-ZEBE Merismopedia minima 0.209 0.161 0.070
Fe317] Cryptophyta
17 YUTE B2 Cryptomonas ovata 0.029 0.023
18 1t B2 358 Cryptomonas erosa 0.010 0.030
4311 Chrysophyta
19 S HEFESE Dinobryon divergens 0.066

[ #3% Xanthophyta [ Kl Cryplophyta B %43 Chlorophyta #4345k TH-2>TH-1>JH-3. A TRUFHIYIAN I 3= BE 20
b e o TIE o SSRET LA | JRAUK RSP A0 A 3 o
BT BRI T RER TS REAL B s VAl RGO R TR U
R A B B IR e ) R T R R
U 3 BT, A D 1], B B AR IR R e K ik
PRI R AR PR 0.021 mg- L, ek RGK IR P
T He 0 A Y LR 0.703~0.821 mg - L7, SEHI{E N
0.763 mg- L', ik 255 JH-1 . JH-2 . JH-3 FRIEAE M A=
Wit B T HRA ARG (P<0.01) . ALY 4 it
TEHE AR K IR A 9 28 (L #5 JH-3>JH-1>]H -
20 DNIRWERLY) A Pk T B RS A T L SRR IR
FH R GEK MR P IR AR ) A e R R
BT A B R AL R GOK R R A A
T RO RESET ] BT S BT 1R
2.4 FHFEY SRR
AN BE A — G AL IR N TT IR T , =204k g ZREMESR BT A R TR (8 4) , A0 97 5
A TR G RGO R N BRI A E R B AR RGUKM T IR A D H 2 IR T A R Gk I
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Figure 2 Phytoplankton density in the land—based container

water and ecological purification pond
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Figure 3 Phytoplankton biomass in the land—based container

water and ecological purification pond
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Figure 4 Phytoplankton alpha diversity indexes in the land—based

container water and ecological purification pond
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