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Abstract

An investigation was carried out that the breeding density of Hypophthalmichthys molitrix influ-
enced the cell abundance of phytoplankton, especially Cyanobacteria in Wenliushui Excellent Fish
Breeding Grounds, Yongji, Shanxi Province, North China, from April to September of 2013. Two
experimental groups were set, which represented low and high breeding density of H. molitrix,
and were 21.2 g/m3 and 42.4 g/m3 respectively. The results showed that: 1) the dissolved oxygen
of high density breeding ponds was higher than that of low breeding density ponds; 2) the cell ab-
undance of phytoplankton had little difference at first but distinct difference later, and it was ob-
vious lower in high breeding density ponds of H. molitrix than that in low breeding density ponds;
3) the same trend was reflected in Cyanobacteria; 4) compared with the low breeding density
ponds, the dominant species had the trend from Cyanobacteria to the other divisions in high den-
sity breeding ponds of H. molitrix. In conclusion, the high density breeding of H. molitrix can con-
trol the cell abundance of phytoplankton especially Cyanobacteria, and purify water body, and
meanwhile, the aquatic productivities are increased.
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fiik & (Hypophthalmichthys molitrix), AR, &A1) 3= BRI A B IE R KA., OfF
SCRRARIE , e TR i £ T AR WK AR, SRR R [1]-[5] . ELART Ui WA EE LR S f AR AN — B RS B 58
ZVEAL, AFUE I HH A TE AU BE AVE AR WSS P DA IR S R B SR A AR T X, fE— e REfE AT
IKAEVREE6].

fife £ 2 E RO 2 B 2 R s, BN EFR AR IRa, BE MR B . R IR
R SE M ORISR KRR TSR (7], HAP SR E R — AN EER R, & HIRI TR K A i e
WIS, W AER RS RGN A HEAERI[B] [9], RABUERE SR, 74 Rk BB dlizh =&
A HE I SO KRR S, SCRERE Ml 48 57 30 A XURR[10] [11]. Starling T Rocha (1 Bl B& S 36 45 & W,
o B £ TR 5 T IR 3 PR AR A B (A5 ) [12] . Domaizon A1 Devaux FRRIF T B, fi 0 i)
REVR SE B SR B R B UIR R, FRHBERE AR T 26 g/m®, 2 B it sl R 23 5| A /K iAid 1A
N PSR A BON [13] 0 K1 g RE AP0 mQI AR I HEAT T S Bl B 2, B2t R R P o B e S8 BRI AR
sk P 5 MK 4, B R 5 EEK AR A AE W B AT 40~50 g/m®[14] [15] FH 25 f) S0 AR iE 1 24 %
IR FE N 44 gim? B BB IR KA IR 4% R B B [ 16]
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H-2, H-3, H-4) )y it ot ih i 42.4 gim®), SRR IR s 0, Seibibin), S HBE 3K, |
B A 36 Gt BT SR RIS FT P I ML St b3 P TR 38 1 L
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i JEE M 0 TR R £ R 7K L

IR AR VPN R B — D B RS, IR, K BUBAT[19]. AR T LR I v i £ 5
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Table 1. Comparison of dissolved oxygen under different breeding density of Hypophthalmichthys molitrix (mg/L)
7 1. TRIEE A EE TR FRE R (ML)

51 4H 5H 6 H 7H 8 H 9H
R 1.250 + 0.194 3.590 + 0.457 7.913 +0.830 7.153 + 0.660 6.865+0.990  7.023 +0.597
R 3.175 £ 0.217** 5.898 + 0.392** 11.303+0.88*  15.843+2.246**  7.623+0.702  9.280 + 0.531*

e RPEYE = TIE £ AR BPERARBEE T ZE S HT(ANOVA), *Fnf R ZR(P <0.05), **FRAREEEZER P <0.01).
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Figure 1. Variation of total cell abundance of phytoplankton in different
ponds
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Figure 2. Variation of cell abundance of Cyanobacteria under

different breeding density of Hypophthalmichthys molitrix
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Figure 3. The ratio of cell abundance of Cyanobacte-
ria under different breeding density of Hypophthal-
michthys molitrix
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Table 2. Dominant phytoplankton species under different breeding density of Hypophthalmichthys molitrix
i 2. TEgaFRERE T FiPRLEMBMER

T} ] R FFh I FE2H e A
Mg 2 /NA 3 Cyclotella meneghiniana + +
/N Phormidium tenue +
4 A #liffiAT % Fragilaria capucina + +
JKAE#EMI5E Synechocystis aguatilis +
EF AT 435 Ankistrodesmus acicularis +
H§JE/NFR#E Cyclotella meneghiniana + +
/INJ% 38 Phormidium tenue + +
F54HER 5 Oscillatoria tenuis +
51 /N34 Chroococcus limneticus +
JE#RFE Euglena caudata +
/INERE Chlorella vulgaris +
575 ##% Euglena mutabilis +
Mg 2 /N3 Cyclotella meneghiniana + +
/N7 B Coelastrum microporum +
45 V0 £ 3 Tetrastrun staurogeniaeforme +
T/ T34 Chroococcus limneticus + +
6 ] M4/l 3% Cryptomonas erosa + +
ZE PR Euglena viridis +
RETFF#E Synedra acus "
S5EHE# Oscillatoria tenuis +
% i Scenedesmus bijuga ¥
HISEH 5 8 Schroederia nitzschioides +
VY &+ Crucigenia tetrapedia + +
#liffiAT % Fragilaria capucina +
RETFF#E Synedra acus + "
/N 5 Phormidium tenue + ¥
o Ik i Cryptomonas erosa + +
/N4 Chroococcus limneticus + +
KA FEFE Microcystis flos-aquae +
ZJEMEE Scenedesmus dimorphus +
HISEH, 5 8 Schroederia nitzschioides +
£t Euglena viridis +
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T/ INF-Z43 Chroococcus limneticus + +
Y &+ Crucigenia tetrapedia + +
WE T4k Ankistrodesmus falcatus + +
S HREE Euglena viridis + +
8/ /NJ 8 Phormidium tenue +
JZE I 5 % Schroederia nitzschioides +
5P Cryptomonas erosa +
REFFFEE Synedra acus ¥ +
5 BE 5 Cryptomonas erosa + +
/N34 Chroococcus limneticus +
PAZEH 5 /3 Schroederia nitzschioides + +
e 4T 4k Ankistrodesmus falcatus + +
/INJ 5 Phormidium tenue + ¥
9 H SR Euglena viridis + +
VY &+ Crucigenia tetrapedia +
IREFFFEE Synedra acus +
204 Euglena gracilis +
VY M Scenedesmus quadricauda +
KE DU AL Tetrastrun staurogeniaeforme +

TRl 3) AT A L SRR b BRI R L ZE AN K, i U] e R R PR
fige £ IR FE I o R WE B AN A R BE W PRI, AP T e SR A I R B R BT o B AT R (A2 A e %S 4)
PIRNIRIE T LT e ST P SRt A P AR A S 1 D e Hef T DA R s . B ARSIR, R
fie £ 7R B A1 P i A2 7R B T DA S A R P ) AN AU P R R SR AR R B, R ) B O 4
JE, BEARTRBEA, RN B4R m 1 .

SE ik (References)

[1] Smith, D.W. (1985) Biological control of excessive phytoplankton growth and the enhancement of aqua cultural pro-
duction. Canadian Journal of Fisheries and Aquatic Sciences, 42, 1940-1945.

[2] Starling, F. (1993) Control of eutrophication by silver carp (Hypoph-thalmichthys molitrix) in the tropical Paranoa Re-
servoir (Brasilia, Brazil): Amesocosm experiment. Hydrobiologia, 257, 143-152.

[3] Datta, S. and Jana, B.B. (1998) Control of bloom in a tropical lake: Grazing efficiency of some herbivorous fishes.
Journal of Fish Biology, 53, 12-24.

[4] #°F (2003) &%, #5 oK ERzS] BEA TR, B

[5] ®AFSHE, BHZ, @K X, % (2007) &% 3 dil bl i sk ki it 7. 2R L A2547R, 11, 29-35.
[6] Bz, gk, xiPl, 55 (2000) fiEfR e FEEIR IO RV A, #E % 7R, 20, 327-330.

[71 HEE%E, fpde BHEL (2007) EEMEDRIMET & E IR IR, LB 7O F, 12, 3459-3460.
[8] AN (1994) AFIFRFAI RIS A VIREE S MBI o0 4. M FF%, 3, 276-283.

[0 WL, MG, VriBRe, 55 (2007) ASEIZEBYIRI0 AL R 1 St i 8 R R . £AVAI, 1, 34-3T.
[10] XBK'&, VL2 (2013) hbIEFREAEMEE AT SRR, A/#-5MH77, 35, 1270-1275.



B B L3 7K o R K 0 B

[11]
[12]

[13]

[14]
[15]

[16]
[17]
[18]
[19]

[20]
[21]

[22]

23N, FRE (2006) K77 H S50 R EMBEEOR. HE7 88 HAR S %4, 9, 1-6.
Starling, F. and Rocha, A. (1990) Experimental study of the impacts of planktivorous fishes on plankton community
and eutrophication of a tropical Brazilian reservoir. Hydrobiologia, 61, 581-591.

Domaizon, I. and Devaux, J. (1999) Impact of moderate silver carp biomass gradient on zooplankton communities in a
eutrophic reservoir. Consequences for the use of silver carp in biomanipulation. Comptes Rendus de I’Académie des
Sciences, 322, 621-628.

X RRE, W (1999) 48T DR IS HK M R k. KL W5 H 5, 3, 312-319.
Xie, P. and Liu, J.K. (2001) 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,
1, 337-356.

HIF], <38, KM, 55 (2008) it 75 & A0 w8 TR AR IR th R mIE . 85204, 17, 1334-1337.
BIRW, BAETK (1991) RAKIFEIEFAEMIRT A k. B R, G

B EY, BREL (2008) HEEKER——RGE. HRLAES. BEEdigE, s

Nancy, E.K., James, P.G. and James, R.V. (2008) Impacts of road deicing salt on the demography of vernal pool-
breeding amphibians. Ecological Applications, 18, 724-734.

Cremer, M. and Smitherman, R.O. (1980) Food habit and growth of silver and bighead carp in cages and ponds. Ag-
uaculture, 20, 57-64.

Butke, J.S., Bayne, D.R. and Rta, H. (1986) Impact of silver and bighead carps on plankton communities of channel
catfish ponds. Aquaculture, 55, 59-68.

PAEME, HEE, TKREESE, 55 (2013) AR IR ARG i A2 0 R AR A B B L e VEROBIE IS, AEE A, 10,
104-110.



	Influence of Breeding Density of Hypophthalmichthys molitrix on Phytoplankton in Ponds
	Abstract
	Keywords
	鲢鱼放养密度对水体中浮游藻类的影响
	摘  要
	关键词
	1. 引言
	2. 调查地点和方法
	3. 研究结果和分析
	3.1. 不同鲢鱼放养密度下水体溶氧状况比较
	3.2. 不同鲢鱼放养密度下浮游藻类总细胞丰度的比较
	3.3. 不同鲢鱼放养密度下蓝藻细胞丰度及所占比例的比较
	3.4. 不同鲢鱼放养密度下浮游藻类优势种的比较

	4. 结论
	参考文献 (References)

