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Effect of organic fertilizer and algae addition to tilapia aquaculture water on the community structure of phy-
toplankton
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Abstract: The aim of this study was to explain the mechanism by the addition of organic fertilizers and algae to aquaculture water which

could increase the yield, raise efficiency, and help in waste reclamation. For this purpose, experiments were carried out using chicken ma-
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nure and cattle manure as organic fertilizers, and Chlorella vulgaris and Scenedesmus quadricauda as exogenous algae. The experiments

used the following groups : Control group, algae group( Algae ), a mix of chicken manure and algae group ( Chicken—A ), a mix of cattle ma—
nure and algae group( Cattle—A ), and a mix of chicken—cattle manure and algae group(C—C-A ). The Shannon—Wiener diversity index and
Pielou evenness index were used to evaluate the effect on phytoplankton community structure of adding organic fertilizers and algae to tilapi—
a aquaculture water. The results showed that there were 19, 26, 34, 27, and 31 species of phytoplankton in the Control, Algae, Chicken-A,
Cattle-A, and C—C-A groups, respectively, following the order Chicken—A>C-C-A>Cattle—A>Algae>Control. The total abundance of phy—
toplankton in the Control, Algae, Chicken—A, Cattle-A, and C—C—A groups changed from 1.52x10” to 6.99x107 cells- L™, 4.18x107 to 6.58%
107 cells - L™, 1.24x107 to 9.58x107 cells - L™, 4.37x10° to 5.36x107 cells - ™!, and 1.06x107 to 8.63x107 cells * L™, respectively. The total
abundance of phytoplankton in the control and all the test groups first decreased and then increased. The proportion of cyanophyta account—
ing for the total phytoplankton population in the Control group first increased and then decreased, and that in the Algae, Chicken-A, Cattle—
A, and C—C-A groups decreased gradually. Moreover, the overall decrease in the cyanophyta proportion was higher in the test groups than
in the Control group, with the largest decrease in the Chicken—A group. The Shannon—Wiener and Pielou indexes were higher in the test
groups than in the Control group. The former followed the order Chicken—A>C—-C-A>Cattle—A>Algae>Control. These results showed that
the use of organic fertilizers and algae in tilapia aquaculture water could inhibit cyanophyta growth, facilitate chlorophyta growth, and im—

prove phytoplankton community structure. Chicken manure was found to be better than cattle manure or a mixture of chicken manure and

cattle manure.

Keywords: chicken manure; cattle manure; tilapia; phytoplankton; structural characteristics
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Table 1 Amount of manure and algae used in tank

during the experiment

winy Control Algae
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A2 /kg 0 0 2.0 0 1.0
% /kg 0 0 0 2.0 1.0
INERBE/ML 0 20 20 20 20
L 0 20 20 20 20
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Table 2 The average abundance and species of phytoplankton in every test group

BISEFEN0 cells- L

BEHFL -
Control Algae Chicken—-A Cattle—A C-C-A
%9177 (Chlorophyta) — JRIEMEE (Scenedesmus javaensis ) 1713 60.0 385.0 62.5 2325
DU FE M ( Scenedesmus quadricauda) 344.6 863.4 248.4 275.9 615.9
/INBRE ( Chlorella vulgaris ) 308.8 711.3 586.3 420.0
BB (Pediastrum duplex) 400.0 20.0 50.0
25 BRFE( Eudorina elegans ) 500.0 500.0 260.0 100.0 400.0
4¢3 ( Chlamydomonas ) 5.0
WL HEBE (Ankistrodesmus angustus ) 46.8 31.3 12,5
£ Golenkinia radiata) 38 2.5 31.3 25.0
£ 5 3 (Actinastrum hanizschii Lag) 1.3 127.5 80.0 105.0
= A VU135 (Tetraedron trigonum ) 13.8 2.5
L5 3 (Pediastrum clathratum ) 100.0
R 25 L 35 ( Coelastrum shansiens ) 102.5 200.0
BIE8E( Schroederia setigera) 58.1 1.9 1.9 1.9 25.6
12 5 FE W (Schroederia spiralis ) 413 2.5 6.3 12.5
R B (Krichneriella obesa) 57.5 60.0
VU Ffi 558 ( Crucigenia quadrata) 100.0 200.0
/INBE A 8 ( Closterium venus ) 31.3 22.5
JNZs T35 ( Coelastrum microporum ) 300.0 50.0 10.0
SEBR#E (Pandorina morlzm ) 100.0
i B4 ( Cosmarium depressum.) 28.8 81.3 3.8 13.8 8.8
W75 IIEEHE (Oocystis borgei) 10.0 55.0 30.0 10.0
H H 8 (Selenastrum bibraianum) 68.8 12,5
FEIE 3 ( Quadrigula chodatii) 87.5 43.8 30.0
= [ (Westella botryoides ) 200.0 40.0
DU H 3 ( Tetrallantos lagerkeimii) 10.0
B (Cyanophyta) 41K 5L 43 ( Dactylococcopsis acicularis) 350.0 263.8 5.0
5 B3 ( Oscillatoria princeps ) 231.3
R ( Pseudanabaena mucicola) 520.0 68.8 18.8 15.0
WAV ( Oscillatoria amphibian) 18.8 652.5 131.5 295.0 120.0
BLCIMEENE (Microcystis wesenbergii) 27768 753.1 828.1 858.6 878.1
I (Phormidium tenus ) 44.1 114.1 99.1 44.1 419.1
ERFE( Gomphosphaeria) 216.3 76.3 48.0 1225 150.0
JNEFE (Oscillatoria tenuis ) 97.5
T %01 (Bacillariophyta) IS ( Pinnularia) 6.3
PEATEE( Synedra acusvar) 87.3 49.8 57.3 49.8 102.3
TR B (Navicula simplex) 3.1 3.1 19.4 3.6 14.4
i JE /NS ( Cyclotella meneghiniana) 0.9 0.9 5.9 0.9 7.2
e 5% B (Frustulia vulgaris ) 6.6 6.6 6.6 6.6 16.6
#R#E] (Euglenophyta) I ZI#3E( Euglena sanguinea) 12.5 25.0
3R ( Euglena oxyuris ) 72 0.9 13.4 0.9 0.9
i FL#E (Lepocinclis ) 12.5
B3I 1 (Cryptophyta) BRI E&HE( Cryptomonas ovata) 26.3 31.3 21.3 5.0

NECESS 4741.7 4.854.9 41182 31122 42237
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Figure 1 Abundance and species of phytoplankton
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Figure 2 Cyanophyta and chlorophyta abundance and their proportions of the total phytoplankton
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Table 3 The evenness and diversity index of phytoplankton
i B R ZHHEE
Control Algae Chicken—A  Cattle-A C-C-A Control Algae Chicken—A  Cattle-A C-C-A

0 0.42 0.42 0.42 0.42 0.42 1.44 1.44 1.44 1.44 1.44
20 0.75 0.69 0.88 0.80 0.79 1.51 2.28 2.94 2.26 2.72
40 0.68 0.77 0.88 0.87 0.87 2.16 245 3.35 2.90 3.12
60 0.36 0.74 0.77 0.79 0.78 1.08 2.46 3.48 291 3.20

1y 0.55 0.66 0.74 0.72 0.72 1.55 2.16 2.80 2.38 2.62
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