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Fig. 4 Effects of allelopathic fraction on the ultrastructure of S. obliquus (5 d)

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



928

15 5 2006 9

2~4
4d

5d
1 2 3 mgL’

mean
particle volume, MPV [26]
Mulderij*® Stratiotes aloides

S. aloides

MPV
Liirling®” FFD-6
1~10 gL 0.001~0.01 gL
FFD-6 2 4

MPV (28]

4d
mg-L™? 5d
6d

ECs0.4d

5

0.45

(1

(2]

B3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

. [J]. , 2002,
24(2):63-68.
LI Xiaoping. Lake eutrophication research and control in USA [J].
Nature Magazine, 2002, 24(2): 63-68.

s . [J11.
39(6):11-14.

, 2004,

ZHOU Yunlong, YU Ming. Review on the occurrence, harm, preven-
tion and control of water blooms [J]. Bulletin of Biology, 2004, 39(6):
11-14.
SUN X X, CHOI J K, KIM E K. A preliminary study on the mecha-
nism of harmful algal bloom mitigation by use of sophorolipid treat-
ment [J]. Journal of Experimental Marine Biology and Ecology, 2004,
304:35-49.
[J]. , 2006, 24(1): 65-68.
MAO Guozhu, LIU Yong, GUO Huaicheng, et al. Comprehensive in-
tegration of lake eutrophication control technique [J]. Environmental
Engineering, 2006, 24(1): 65-68.
1. ,2002, 14(3): 273-282.
MAO Guozhu, LIU Yong, GUO Huaicheng. Lake eutrophication con-
trol in technology, theory and application[J]. Journal of Lake Science,
2002, 14(3): 273-282.
[J]. ,2004, 25(5):89-92.
LI Fengmin, HU Hongying. Isolation and effects on green algae
Chlorella pyrenoidosa of algal inhibiting allelochemicals in the
macrophyte, Phragmites communis Tris [J]. Environmental Science,
2004, 25(5): 89-92.
, . 1. )
2004, 17(1):90-93.
WANG Yangcai, LU Kaihong. Harmful effects of cyanobacteria and
its control development [J]. Chinese Journal of Fisheries, 2004, 17(1):
90-93.
RICE E L. Allelopathy [M]. 2nd ed. London: Academic Press, 1984:
1-2.
) . 1. ,
2005, 20(3): 202-210.
LIN Song, WENG Boqi. Review on allelopathy of exotic plants [J].
Fujian Journal of Agricultural Sciences, 2005, 20(3): 202-210.
GRECA M D, FERRARA M, FIORENTINO A, et al. Antialgal
compounds from Zantedeschia aethiopica [J]. Phytochemistry, 1998,
49(5):1299-1304.
NAKALI S, INOUE Y, HOSOMI M, et al. Growth inhibition of
blue-green algae by allelopathic effects of marophytes [J]. Water Re-
search, 2000, 34(11):3026-3032.
GROSS E M, ERHARD D, ENIKO I. Allelopathic activity of Cera-
tophyllum demersum L. and Najas marina ssp. Intermedia (Wolfgang)
Casper [J]. Hydrobiologia, 2003: 506-509, 583-589.

> > >

. ,2006, 26(1): 79-83.



Scenedesmus obliquus 929

QIAN Zhiping, Feng Yan, Sun li, et al. Inhibitory effects of Cerato- [21] LIF M, HU H Y. Isolation and characterization of a novel antialgal
phyllum oryzetorum on the growth of Microcystis aeruginosa[J]. allelochemical from Phragmites communis [J]. Applied and Envi-
Bulletin of Botanical Research, 2006 26(1): 79-83. ronmental Microbiology, 2005, 71(11): 6545-6553.

[14] MULDERI G, VAN DONK E, ROELOFS J G M. Differential sensi- [22] KORNER S, NICKLISCH A. Allelopathic growth inhibition of se-
tivity of green algae to allelopathic substances from Chara[J]. Hy- lected phytoplankton species by submerged macrophytes [J]. Journal
drobiologia, 2003, 491(1~3):261-271. of Phycology, 2002, 38:852-871.

[15] MULDERIJ G, SMOLDERS A J P, VAN DONK E. Allelopathic [23] SCHRADER K K, NANAYAKKARA N P D, TUCKER C S, et al.
effect of the aquatic macrophyte, Stratiotes aloides, on natural Novel derivatives of 9, 10-anthraquinone are selective algicides
phytoplankton[J]. Freshwater Biology, 2006, 51(3): 554-561. against the musty-odor cyanobacterium Oscillatoria perornata [J].

[16] s s . [J]. Applied and Environmental Microbiology, 2003(69): 5319-5327.

, 1988, 14(3):294-300. [24] s . (Acorus tatarinowii) [J.

SUN Wenhao, YU Ziwen, YU Shuwen. Inhibitory effect of Eichhor- , 1999, 19(5): 754-758.
nia crassipes (Mart.) Solms on algae[J]. Acta Phytophysiologica HE Chiquan, YE Juxin. Inhibitory effects of Acorus tatarinowii on
Sinica, 1988,14(3): 294-300. algae growth[J]. Acta Ecologica Sinica, 1999, 19(5): 754-758.

[17] , s , . [J]. [25] s . [J].

, 1992, 16(1): 1-7. , 1995, 16(2): 7-10.

YU Ziwen, SUN Wenhao, GUO Keqin, et al. Allelopathic effects of LIU Jingling, LANG Peizhen. Toxicities of nitroaromatic compounds
several aquatic plants on algae[J]. Acta Hydrobiologica Sinica, 1992, to Scenedesmus obliquus and toxic symptoms [J]. Chinese Journal of
16(1): 1-7. Environmental Science, 1995, 16(2): 7-10.

[18] CHEN Z L, YANG W D, LIU J S, et al. Allelopathic effects of [26] MULDERIJ G, MOOLl W M, VAN DONK E. Allelopathic growth
Eichhornia crassipes roots on Alexandrium tamarense[J]. Acta inhibition and colony formation of the green alga Scendesmus
Hydrobiologica Sinica, 2005, 29(3): 313-317. obliquus by the aquatic macrophyte Stratiotes aloides [J]. Aquatic

[19] s . 7. Ecology, 2005, 39(1): 11-21.

,2003, 12(11):18-21. [27] LURLING M. Effects of a surfactant (FFD-6) on Scenedesmus mor-
LI Fengmin, HU Hongying. Allelopathy and inhibitory effect of ex- phology and growth under different nutrient conditions[J]. Chemos-
tract from macrophytes on algae growth [J]. China Water & Waste- phere, 2006, 62(8): 1351-1358.
water, 2003, 12(11): 18-21. [28] LURLING M, VAN GEEST G, SCHEFFER M. Importance of nutri-

[20] LIF M, HU H Y. Allelopathic effects of different macrophytes on the ent competition and allelopathic effects in suppression of the green
growth of Microcystis aeruginosa [J]. Allelopathy Journal, 2005, alga Scenedesmus obliquus by the macrophytes Chara, Elodea and
15(1): 145-152. Myriophyllum[J]. Hydrobiologia, 2006, 556: 209-220.

Effects of an allelopathic fraction from Phragmitis communis Trin
on the growth characteristics of Scenedesmus obliquus

MEN Yujie', HU Hongying', LI Fengmin
1. Environmental Simulation and Pollution Control State Key Joint Laboratory//Department of Environmental Science and Engineering Tsinghua University,

Beijing 100084,China; 2. Institute of Environmental Science and Engineering, Ocean University of China, Qingdao 266003, China

Abstract: The effects of an allelopathic fraction extracted from Phragmitis communis Trin on the growth of Scenedesmus obliquus
were investigated. Different amounts of the allelopathic fraction were added into the culture solutions, in which the same amount of
algae was inoculated. During the cultivation period, the cell density was determined by hemocytometer under a microscope and the
ultrastructure of the algae was also observed under a transmission electron microscope. The results indicated that, during the first four
days, the allelopathic fraction showed significant inhibitory effects on the growth of S. obliquus, and the value of ECsg 44 was 0.45
mgeL™". After four days, the inhibitory effects decreased. And after six days, the growth of S. obliquus was stimulated, and the stimu-
lating effects increased with the increasing of the initial concentrations of the allelopathic fraction. The algal cells with the treatment
of allelopathic fraction enlarged obviously. The average width of algal cells in culture solutions with 0.5mgeL™" allelopathic fraction
was as twice as that in the control group. The ultrastructure of S. obliquus was also greatly disrupted. Moreover, the addition of EMA
increased the settling and adsorption abilities of S. obliquus.
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