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Abstract; The excessive proliferation of filamentous green algae has been identified as a key factor affecting the growth and commu-
nity stability of submerged macrophytes in a clear water, macrophyte-dominated shallow lake. Macrobrachium nipponense grazes on
filamentous green algae, but its presence can increase water nutrient levels if it disturbs the sediment. However, the effects of
M. nipponense on lakes in the early stages of restoration remain unknown, particularly its impact on filamentous green algae. To ad-

dress this knowledge gap, a composite system comprising two submerged macrophytes ( Vallisneria denseserrulata and Hydrilla verti-
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cillata) and filamentous green algae treatments was established in late spring and early summer. This system was utilised to investi-
gate the influence of M. nipponense on the proliferation of filamentous green algae ( Spirogyra sp. and Cladophora sp.) and the asso-
ciated environmental factors. The results obtained demonstrate that M. nipponense exerts a significant effect on the reduction of Spi-
rogyra and Cladophora cover and biomass. Furthermore, M. nipponense has been shown to reduce phytoplankton and epiphyton bio-
mass, as well as total nitrogen and total phosphorus concentrations. Although the growth type of submerged macrophytes did not
have a significant effect on Spirogyra or Cladophora biomass, the presence of M. nipponense led to a greater reduction in Spirogyra
cover than Cladophora cover. Furthermore, the presence of M. nipponense led to a decline in epiphyton biomass on the leaves of V.
denseserrulata and H. verticillata. Significantly, the impact of M. nipponense on phytoplankton biomass and total nitrogen concentra-
tions was more pronounced in Spirogyra treatment compared to the Cladophora treatment. In the absence of shrimp, no substantial
disparities were observed between the two treatments. These findings suggest that the introduction of M. nipponense into shallow
lakes during the late spring and early summer months can lead to a decline in filamentous green algal biomass and nutrient concen-
trations, thereby enhancing water quality. However, the responses of clear water systems with submerged macrophytes and various
filamentous green algae to the introduction of M. nipponense vary.
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Fig.1 Schematic diagram of experimental design: (A) : the Spirogyra with Macrobrachium
nipponense treatment; (B) : the Cladophora with M. nipponense treatment
(C) ; the Spirogyra without M. nipponense treatment; (D) : the Cladophora without

M. nipponense treatment ( Setting 3 replicates per treatment )
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Fig.2 Mean (+SD,n=3) biomass (A) and surface coverage (B) of filamentous green algae in
different treatments at the end of the experiment ( The same lowercase letter indicate no

significant differences between treatments at P >0.05; the same below)
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Fig.3 Dynamics of epiphyton biomass (Chl.a) on the leaf of submerged macrophytes in different treatments
(A epiphyton biomass on the leaf of Vallisneria denseserrulata; B epiphyton biomass
on the leaf of Hydrilla verticillata in the different treatments)
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P R  , U0R [RIE 25 A M M B A 2 PR TR, S0 1 2R S A B 5 i g ! o
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S 1 A K A WA, (EL BRI AT 38 ( Myriophiyllum spicatum) AR 4% %t BHE (9 A K 7= A2 S 00 L BO/KAE )
X 22 AR R AR L 5 5 AR S, BN B (V. natans ) % JE SN 2540 ) 220K SR8 A 2B L RS
Wolters 25 4 Hy | 26 N TARY) b, G54 52 2% 10 Bt A 35 I 78 =5 10 PR 7 S48 # 6 5, ELLE T M) ok —
MG I 5, AT TN R AR BT 55 43 N i P T AL 199 3 4 LA B CaC O, AR S5 (K 25 FT i LU AE 10 45 1) T8
O, A, DU R A o HE KR AR A7, 40 B Sy TR I R S R FH O DK TR ORI R AT RS
I 2R AR A i S R R 8 Ry K ISR W R AL R 2, T RE s B 2R S IR TR ik . 7EAHT
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