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Fig. 1 Phytoplankton(a), zooplankton(b) species composition in control groups and experimental groups
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Fig.2 The densities of phytoplankton(a) and zooplankton(b) in control and experimental groups
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Fig.3 The variation of phytoplankton chlorophylla a content and zooplankton biomass
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The effect of yeast metabolites on the plankton community in aquaculture ponds

Shi Qiang', Wang Hui’*, Song Qingyang®, Sun Shaogiang®, Mi Wujuan®,
Wei Wenzhi', Song Gaofei’, Bi Yonghong’

(1. College of Animal Science and Technology, Yangzhou University, Yangzhou 225000, China; 2. The Hubei Provincial
Key Laboratory of Yeast Function, Yichang 443003, China; 3. State Key Laboratory of Freshwater Ecology and

Biotechnology; Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: To investigate the specific effects of yeast metabolites on the plankton community in aquaculture water
bodies, this study selected grass carp-dominated ponds as the research subject. By establishing experimental groups with added
yeast metabolites and control groups without, a comparative analysis of plankton community differences was conducted. The
results demonstrate that adding yeast metabolites significantly promotes the growth of plankton and regulates community struc-
ture. Specifically. the experimental group showed significantly higher values than the control group(P<C0.05) in phytoplankton
cell density and Chlorophylla a (Chl @) concentration, Zooplankton density and biomass. Moreover, the dominance of multiple
species within the Cryptophytes, Chlorophytes in the phytoplankton community of the experimental group was significantly in-
creased, and the a diversity was higher than that the control group from the ninth day onwards(P<C0.05) ; and the dominance
of multiple species within the Rotifers and Cladocerans in the zooplankton was significantly increased, and the a diversity was
higher than that the control group from the twelfth day onwards(P<C0.05). This study confirms that the addition of yeast me-
tabolites significantly increases the diversity of plankton in the experimental group ponds, making the pond ecosystem more
stable. At the same time, it creates a cascade effect of "plankton proliferation-zooplankton expansion". significantly improving
forage quality and providing more abundant nutritional resources for cultured fish.

Keywords: yeast metabolites; culture ponds; phytoplankton; zooplankton
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xS1 EFHFEVEELBHNMLEE(Y=0.02)

Tab. S1 Dominance index of dominant species of phytoplankton(Y=>0.02)

R
] PR HFh
Xf IR 4H SR
%3 M /NEBLBE Merismopedia minima 0.169 0.084
[ 38 (&3 Cryptomonas sp. — 0.170
ik INER P Cyclotella sp. 0.269 0.219
AT Synedra sp. — 0.023
L WMt 3 Scenedesmus bijuga — 0.040
S DY 523 Tetrastrum staurogeniaeforme 0.024 —
% Scenedesmus sp. 0.218 0.176
BE ¥ Kirchneriella sp. 0.062 0.074
HE/NERSE Chlorella pyrenoidosa — 0.023
U JE +F 8 Crucigenia tetrapedia 0.060 0.078
RN EE Y<<0.02.
xS2 EFHEPIUEERBEMHOABEE(Y=0.02)
Tab. S2 Dominance index of dominant species of zooplankton(Y=>0.02)
i 45
% P A
Xf B0 SR
JE A s ) W5l T Arcella vulgaris 0.073 —
N F S Arcella gibbosa 0.045 —
WAP5E 8 Dif flugia avellana 0.028 —
Bt BRI B Acanthocystis aculeata 0.065 —
[ AN HL Euplotes eurystomus — 0.055
ol 2L RRiE 4 B Philodina erythrophthalma — 0.094
XU S 4G B %6 8 Brachionus calyciflorus am phiceros — 0.171
S R4 U Brachionus diversicornis 0.131 0.118
Je [GE 4 H Brachionus nilsoni — 0.077
H W AR 248 B Asplanchna priodonta 0.036 0.041
JUAE 2 M Polyarthra vulgaris — 0.034
S %5 B 75 K% Diaphanosoma brachyurum — 0.020
FEW 75 4K 3% Diaphanosoma dubium — 0.032

e — " RIOR B Y<<0.02.



F£S3 FHEYH o ZHEEY
Tab. S3  « diversity index of phytoplankton

5 LRI ECHD FEERBD) ¥Io R BT
rH X 2 SEH 2 Xf B0 SLEH X A SLEH
0 2.84+0.387 2.75+0.186 3.08+0.39 2.92+0.16 0.7340.020 0.72+0.010
3 2.93+0.180 2.52+0.095 2.96+0.18 2.88+0.13 0.7240.015 0.68+0.031
6 2.67+0.202 2.847+0.086 2.6340.20 2.847+0.08 0.6340.035 0.6440.010
9 2.40+0.206° 2.89+0.170" 2.75+0.20 2.89+0.17 0.5440.025 0.62+0.021
12 2.5940.087* 3.0540.151" 2.7140.15° 3.2040.13" 0.5140.025* 0.7240.056"
15 2.7140.153% 3.13+0.130° 2.69+0.19° 3.42+0.23" 0.5740.040° 0.7140.056"
18 2.66+0.186° 3.16+0.100" 2.74+0.17° 3.38+0.12" 0.58+0.036" 0.76+0.056"

M AR BOR R 418 bR A TR /NG P08 3 2 7 (P<<0.05) . KRG PR R R 2 730 83 (P<<0.01) M W 7 8 6 71 R R
E R ANEFE(P>0.05).

R S4 FEHNDH o ZEMER

Tab. S4 « diversity index of zooplankton

- ZRPERR (D FEERED) HIo B ()
rH pOpiiEAi) S Xf B 21 S Xf HR 2 SR
0 2.81+0.048 2.9140.047 4.5840.127 4.7740.080 0.8840.060 0.8740.083
3 2.93+0.071 2.97+0.062 4.61+0.050 4.45+0.032 0.9140.052 0.89+0.034
6 2.61+0.041¢ 3.1940.097° 4.63+0.130 4.72+0.074 0.8440.055 0.92+0.036
9 2.5640.070% 3.1740.063" 4.7740.030 4.83+0.046 0.7040.058* 0.92+0.052"
12 2.65+0.054¢ 3.24+0.075° 4.78+0.083" 5.06+0.112° 0.7740.077¢ 0.93+0.056"
15 2.89+0.039¢ 3.2940.05" 4.8340.092¢ 5.2940.051° 0.8140.050 0.86+0.055
18 3.0740.051* 3.28+0.030° 4.9040.157¢ 5.3240.098" 0.85+0.0347 0.94+0.037°

< AH R 38 5O R 4 AR A R N FRERIR B35 2% 5 (P<10.05) s KB F B R /R 22 50 B 2 (P <<0.01) . M A 5 B % 6 5 BF R
2R EFH(P>0.05).



