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Analysis on biomanipulation, non-traditional biomanipulation and discussion of the coun-
termeasures of biomanipulation application in waters :

LIU Ensheng
(Anhui Agricultural University, Hefei 230036, P. R. China)

Abstract: The principle, the application conditions and the localization of biomanipulation and non-traditional biomanipulation
were analyzed. The countermeasure of biomanipulation of water quality was carried out in Lake Chaohu. The results were: The key
mechanism of biomanipulation is to use zooplankton 1o control phytoplankton, but zooplankion can not effectively control filar alga
and cyanobacterial blooms; generally, there are not plentiful zooplankton in large-scale shallow lakes, so the stress of zooplankton
on alga is usually littler. Moreover, the alga fed by zooplankton grow more rapidly than before. Besides, zooplankton is the impor-
tant energy path between alga and fishes which can not directly feed on alga, so zooplankion should not be protected excessively.
However, The main content of non-traditional biomanipulation is that cyanobacterial blooms was controlled by silver carp and big-
head. Silver carp and bighead are able to control cyanobacterial blooms only in threshold biomass, but can not control all kind of
alga and reduce N and P. The countermeasure to deal with eutrophication in local area should be that the measurement such as non-
traditional biomanipulation, restoration of aquatic vegetation and renewedly construct of ecosystem were combined into a unite which
have the function of controlling cyanobacterial blooms to produce fishes and reducing N and P to depurate pollution water.
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Fig. 1 The fate of N and P in phytoplankton fed on by zooplankton
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Fig. 4 The fate of N and P in phytoplankton fed on by silver carp and bighead
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Fig. 5 The changes of N and P in enclosure with different fish densities
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Fig. 6 The problems in fish controlling alga and the countermeasure of solving the problems

BRI IR XS TR B AR 26 7 s RAR T L AR SRR R UM U IE T IR KN, FT I
FHEATIE AR i, FE BUE 77 TR AR 3R X .

(3) A& SRR IR, DIRERE 7 78 P8 K I B iU R X U, il I AR S
TG, — b R B K B B T i T R P R AR R T BB LE T TR AR X B
B B AR ASVE B K B .

(4) ERMKRERE SR,

4 $% 3wk

[ 1] S48kl ER. ¥HEEFAEHAEEEAR. LR A% Tolk i AR# ,2001:1-2.

(2] xZ@EE MESKETERLBES LR L5 B2, 2003123,

[3] B F 8 858K EEH. Jba B2l it , 2003 :103-129.

[ 4] Shapiro J. Biomanipulation; The next phase-making it stable. Hydrobiologia, 1990, 200/201; 13-27.

[ 5] Shapiro J, Lamarra V, Lynch M. Biomanipulation: an ecocysem approach to lake restoration. In: Brezomik PL, Fox JL
eds. Proceedings of a symposium on water quality management through biological control. Gainesville: University of Flori-
da, 1975.85-89.

AR, BER. ZRKBESRERE SERWR. 4 5%M,1998,18,547-558.

[ 7] Hrbacek J, Dvorakova M, Korinek V et al. Demonstration of the effect of the fish stock on the species composition of zoo-
plankton and the intensity of metabolism of the whole plankton assemblage. Verh Int Ver Theoret, Angew Limnol, 1961 ,14;
192-195.

[ 8] Brooks JL,Dodson SJ. Predation, body size, and composition of plankton. Science, 1965, 150 28-35.

[ 9] Hurlbert SH, Zedler J, Fairbanks D. Ecosystem alteration by mosquitofish ( Gambusia affinis) predation. Science, 1972,
175. 639-641.

[10] Zaret TM,Paine RT. Species introduction in a tropical lake. Science, 1973, 182 449-455.

[11] Carpenter SR, Kitchell JF, Hodgson JR. Cascading trophic interactions and lake productivity. Bioscience, 1985, 35(10) .
634-639.

[12] Northcote TG. Fish in the structure and function of freshwater ecosystems: a “top-down” view. Can J Fish Aquat Sci,
1988, 45. 361-379.

[13] McQueen DJ. Manipulating lake community structure; where do we go from here? Freshwater Biol, 1990, 23 613-620.



314

(14
(15
(16
[17]
(18]
[19]
[20]

(21]
(22]
[23]

(24]
[25]

[26]
[27]

(28]

J. Lake Sci. (#i8#4),2010,22(3)

X B A a2 55 K BREE A AH B 6 R BB AT MUBIAI LA /K P44 ,2007,31(3 ) :391-399.

XUZREE, W . RIS 8 FLE I B A Bk i MR R A i SE . AE A1 ,2003,22(3) :193-196.

X B AW B AR EWH M. K44 ,2008,32(3) :395401.

NERES. RBESERR(—) . bt FE AR, 1990.

XBREH. RESERR (D). L B R, 1995.

X, T IRIFRIUR W RN k2. KILREH I 5308 ,1999,8(3) :312-319.

Xie P, Liu K. Practical success of biomanipulation using filter-feeding fish to control cyanobacteria blooms: a synthesis of
decades of research and application in a subtropical hypereutrophic lake. The Scientific World journal, 2001, 1: 337-356.
BLE, W . R AR X RS . A PRl K2 SE4,2006,25(3 ) :277-280.

UK. BE R S K TR R BT ST R AR 2R, 1994,13(2) :66-68.

Smith DW. Biological control of excessive phytoplankton growth and enhancement of aquacultural production. Can J Fish
Aquat Sci, 1985, 42, 1940-1945.

Smith DW. Phytoplankton and catfish culture: a review. Aquaculture, 1988, 74 167-189.

s, R BH =%, ERFARTHWERNMRES I LHERE A VS SR K EEWFER,
1990,14(2) :114-127.

PR N5 . 8 SIEAMASRENA BHER P ER. REEY#R,1991,15(1) :8-26.

Carpenter SR, Kitcell JF, Hodgson JR et al. Regulation of lake primary productivity by food web structure. Ecology,
1987, 68 1863-1876.

Carpenter SR, Kitchell JF. Consumer control of lake productivity. Bioscience, 1988, 38.764-769.



