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Effect of Low Phosphorus Concentration on the Growth of Scenedesmus obliquus

and Phosphorus Removal
ZHANG Ying' LI Baozhen' QU Jiang-hang' YANG Jin-shui' HUANG Huaizeng’ YUAN Hongi'

(1. College of Biological Sciences China Agricultural University Beijing 100193 China; 2. National Research Center for Geoanalysis
Beijing 100037 China)

Abstract : Effects of phosphorus of low concentrations on the growth and the phosphorus removal efficiency of Scenedesmus obliquus were
investigated in this study. Results showed that Scenedesmus obliquus achieved a phosphorus removal efficiency of 100% within 22 h
when the initial algal cell concentration was 1 x 10° /mL and the initial phosphorus concentration was 0. 02-0. 10 mg/L. With the initial
phosphorus concentration increased from 0. 02 mg/L to 0. 10 mg/L  both growth velocity of Scenedesmus obliquus and maximum biomass
increased obviously. Research found that phosphorus concentration had a significant influence on cell morphology of algal. In the
external phosphorus sufficient conditions most of algae cell present as four cells gather round form then transformed into two cells side
by side form in the absence of external phosphorus in culture medium Finally in single as the main form of existence.
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Fig. 1 Influence of P removal ability of Scenedesmus obliquus by P starvation treatment



11 2663
2.2 0.02.0.05 0.10 mg/L
2.2.1 9~22 h
1 x10°  /mL  0.02.0.05.
0.10 mg/L 2 0.05 mg/L  0.10 mg/L 2 48 h
3
2(a) 4. 17
22 h 0.02.0.05 0.1 mg/L
25 d 2.2.2
( ). 3
3
4 ~22 . 1x10*, 1 x10°
h 4 h 1 x10° /mL 3 0.10 mg/L
2(b) 22 h 3
0.10 0.12
(2) E&B HIHEBER BE 0 10‘
- 008 —— 0.02 mg-L"! -
= - 0,05 mg-L! = 0.08
gn 0.06 - —a— 0.10 mg-L! é‘) 0.06 &
g 004 o X 0047
¥ 0.02 :\i ________ e . & 002 L
0 - A4 2 0
0 5 10 15 20 25 0
t/h
2 1x10° /mL
Fig.2 P elimination efficiency of different initial P concentration when Scenedesmus obliquus was 1 x 10° cells/mlL
0.10
(a) IEARE —— 10*/M 41 fid/mL
0.08 —— 10°/ B4 fit/mL
T ’ —=— 105/VBE 4 f2/mL
gn 0.06 |-
‘g 0.04 -
3
0.02 -
0 -
0 5 10 15 20 25 25
t/h
3
Fig.3 Influence of P eliminate efficiency by different cell concentration
3(a) 1x10° /mL 9h 2.3
0.1 mg/L 1x10°  /mL 1x10°
/mL
1x10°  /mL 22 h
1x10"  /mL
3(b) 3 3
2.3.1



2664 31

60
2 _ (a) 0.02 mg/L

50

0.02. 0.05 0. 10 mg/L
40

5 5 5 30+
10°. 7.5 x 10° 10.5 x10°  /mL

3 20 |

SRR HU%

0.02 mg/L 0.10 mg/L i 5 10 15 20 25
80

(b) 0.05mg/L —— Y
- w - R
—— VU

70 |
12

60 -

—_
(=]
T

50 - »
LIRY

o0
T

- ..
40t R

’

(=
JRENEI%

30 -

VIEBEIKE
—— 0.02 mg-L!

- -8~ - 0.05mgL™’
—a— 0.10 mg-L!

0 1 Il 1 Il

0 5 10 15 20 25 0 5 10 15 20 25
t/d

~

20

WHEEX10%/4mL!

[

Fig.4 Growth curves of Scenedesmus obliquus 40 |

in different P concentration

30

« 4 20|

SRR HU%

¢ 2

25

t/d

2~9d Fig.5 Cell morphology of Scenedesmus obliquus

in three different initial P concentration

1 ( .15 d

12 ~ 14 . « » S(a) 5((‘) 0.02
( mg/L  0.10 mg/L . 5

2.3.2
5(b) 0.05
mg/L 5d 60% 4d
20%
5% (
5 ). 5~15d



2665

0.05

5)

(1
4. 17, 22 h
0.10 mg/L

)

3)

1x10° /mL
0.02.

0.02 ~0. 10 mg/L

10

11

12

13

14

David W Schindler R E Hecky D L et al. Eutrophication of
lakes cannot be controlled by reducing nitrogen input: Results of
a 37-year whole-ecosystem experiment J . Proc Natl Acad Sci

2008 105: 1125441258.

Carpenter S R. Phosphorus control is critical to mitigating
eutrophication J . Proc Natl Acad Sci 2008 105:11039-11040.
Carpenter S R. Eutrophication of aquatic ecosystems: Bistability
and soil phosphorus J . Proc Natl Acad Sci 2005 102:10002-
10005.

M . ( )
1997.38-39.
. MBR J
2004 10(30) :36-38.
. Fe’r J.
2009 32:35-39.
M
1990.1849.
Mo.(
). : 1990.246-248.

Kaya V' M Picard G. The viability of Scenedesmus bicellularis cells

immobilized on alginate screens following nutrient starvation in air at

100% relative humidity J . Biotechnol Bioeng 1995 46:459-464.

Mallick N. Biotechnological potential of immobilized algae for

wastewater N P and metal removal: a review J . BioMetals

2002 15:377-390.

Martinez M E Sanchez S Jimenez J] M. Nitrogen and phosphorus

removal from urban wastewater by the microalga Scenedesmus

obliquus ] . Bioresource Technology 2000 73:263-272.

Rhee G Y. A continuous culture study of phosphate uptake

growth rate and polyphosphate in Scenedesmus sp. J . Phycol
1973  9:495-506.

Droop M R. The nutrient status of algal cells in continuous culture
J . Mar Biol Ass UK 1974 54:825-855.

Martinez M E  Jimenez J M. Influence of phosphorus

concentration and temperature on growth and phosphorus uptake

by the microalga Scenedesmus obliquus J . Bioresource Technol

1999 67:233-240.



