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Fig. 2 Number distribution of settling velocity
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Fig. 3 Chlorella settling velocity range and average value
a. 4.5um; b. 4.5~5.5um; c. 5.5um

a. less than 4.5um; b. diameter of 4.5~5.5um;c. more than 5.5pum

Marine Sciences / Vol. 37, No. 9 /2013 57



R RE REPORTS

4.5 pm 85%,
R 10 000 Ix 3.5~4.5 um 70%
4.5 pm s , 4.5 pm
5.5 pm ,
10 000 Ix , 3.5 pm
2~3 ( , ,
0.9%), 4.5~5.5 um
4.5 pm =6, SSMm 4 EFNRERGKEEFOM
4.5~5.5 um 2~3
Stokes ’ ’
a , a
23 BEDREROHE LR L HH 4 ,
(0, 1) , cc|=>
, a , “€07”
1 R 1 a R a
1 950 mm 11 , R 2 70001x 10000 Ix
3 650 mm 16 1 , 300 mm 600 mm 5 000 Ix,
) 5000Ix
, 3.5 um , , 7000 1x 10000 Ix
5.5 pm ;
F1 BIFNKESNEL DL
Tab.1 Proportion of chlorella with different particle sizes
<3.5 pm 3.5~4.5 pm 4.5~5.5 pm >5.5 pm
5%~10% 80%~90% 5%~10%
70%~80% 20%~30%
45%~55% 35%~45% 5%~10%
*k2 BEREIKEHZRRARENDESR
Tab. 2 Longitudinal differences of chlorophyll a concentration in chlorella
1 000 Ix 4 000 1x 7 000 1x 10 000 1x
0.31( ) 0.27( ) 1.00( ) 1.00 0.96
0.44 0.21 0.23 0.44 0.50
0.81 1.00 0.34 0.32 0.17
2 , , ;
a s 5 a s
1000 Ix 4000 Ix s R
a , 1 000 1x a 23%
4000 1x a ; 21% 29% 28%
70001x 10000 Ix , 1000 Ix ,
a , )
58 /2013 /37 / 9



R RE REPORTS

> >

“ 7 , 1000 1x 4000 Ix
70001x 10000 Ix
ce . [17-18]
a 1 000 Ix
0.43, 4 000 1x 0.76, 7 000 Ix
0.67, 10 000 Ix 0.86,
1 000 Ix , ,
3 &
(1 )
2) 0.1~468.2 pumys,
32.8 um/s, 5 74.7 pm/s
45.7 um/s 18.8 uym/s 16.8 um/s 29.6 um/s;
a
3) s
, 3.5 um
, 3.5~5.5 um
R 5.5 um
) 3.5 um
C))
10001x 40001x 7000Ix 10000 Ix

a )
23% 21% 29% 28%

[1] Reynolds C S, Oliver R L, Walsby A E. Cyanobacterial
dominance:the role of buoyancy regulation in dynamic
lake environments[J]. New Zealand Journal of Marine
and Freshwater Research,1987, 21: 379-390.

[2] Reynolds C S. The ecology of freshwater phytoplan-

kton[M].Ccambridge: Cambridge University Press, 2006:

53-67.
(3] )

[M]. : , 2006: 602-605.
[4]

[D]. : ,2010: 26-27.

[5] HaK,Kim H W, Jeong K S, et al. Vertical distribution
of microcystis population in the regulated Nakdong
River, Korea[J]. Limuology, 2000, 1: 225-230.

[6] Porat R, Teltach B , Perelman A, et al. Diel buoyancy
changes by the cyanobacterium Aphanizomenon ovalis-
porum from a shallow reservoir[J]. Journal of plankton
research, 2001, 23(7): 753-763.

[71 Rhode S C, Pawlowski M, Tollrian R. The impact ofult-
raviolet radiation on the vertical distribution ofzooplan-
kton of the genus Daphnia[J]. Nature, 2001, 412(6842):
69-72.

[8] Bormans M, Sherman B S, Webster I T. Is buoyancy
regulation in cyanobacteria an adaptation to exploit
separation of light and nutrients[J]. Marine and Fresh-
water Research, 1999, 50: 897-906.

[91 , , ,
pH (Chlorella ) [J].

, 2010, 28(1): 49-55.

[10] : [J1. ;
2008, (8): 34-35.

[11] ; ) ,

[M]. . : , 2007:
670-671.

[12] . :
[J1. , 2010, 196(4): 1-4.

[13] ; )

[ , 2004, (11): 1-2, 5.

[14] . [J].
, 1994, 25(2): 173-178.

[15] ; , ,

[J]. )
2010, 23(1)26-32.
[16] , , , - 4

, 2006, (01): 24-30.
[17] . [D].

Marine Sciences / Vol. 37, No. 9 /2013 59



R RE REPORTS

,2007: 28-30. (7. , 2007,
[18] , , . 13(23): 27-29, 59.

Chlorella vulgaris vertical migration characteristics 1n
different light intensity

LU Jin-suo, ZHANG Bo, ZHANG Xu
(Xi'an University of Architecture and Technology, Xi'an 710055, China)
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Abstract: Vertical migration and distribution law in Chlorella vulgaris were observed and determined in inducing
effect of different light intensity by homemade settling column, which provided support for comprehending
longitudinal distribution of the reservoir C.vulgaris. C.vulgaris cultured in the laboratory was divided into three
level in according with the particle diameter size: < 4.5 pm, 4.5~5.5 pm and > 5.5 um . The settling velocity
range of C.vulgaris which had different particle size was different in inducing effect of different light intensity. The
settling velocity range of C.vulgaris was 0.1~468.2 pm/s with an average value of 32.8 um/s under the experimental
conditions. Settling velocity was getting slower with increase of light intensity. When light intensity reaches 10000
Ix, the settling velocity and matt stated a difference of about 2 to 3 times. The particle size of C.vulgaris were
positively correlated with settling velocity. The settling velocity of 4.5~5.5um group was 5 to 6 times higher than
3.5~4.5um groupbig; After settlement, The particle size distribution from the surface to the bottom became bigger
gradually. The longitudinal peak of C.vulgaris are stretching downward with light intensity enhance except the
bottom. For example, the maximum value was obtained at the surface when the light intensity was 1000 and 4000
Ix., while maximum value was obtained 300 and 600 mm below the surface when the light intensity was 7000 and

10000 Ix, respectively.
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