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Recruitment of cyanobacteria from sediment of the Shanzai Reservoir
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Abstract: The effects of four environmental factors including temperature light nutrient and physical disturbance on the cyanobacteria recruitment
from the winter sediment in the eutrophic Shanzai Reservoir were investigated using an orthogonal experiment. Two levels were designed for each factor and
the experiments lasted for six days. The results showed that temperature and light were the most important for the recruitment of Microcystis and
Oscillatoria. Increasing temperature would promote the recruitment of Microcystis and Oscillatoria which would make the cyanobacteria to dominate. The
effects of the overlying water nutrient status and the physical disturbance on the recruitment of Microcystis and Oscillatoria from sediments were not
obvious. Based on the results different temperatures and light intensities were designed in the simulation experiment. The incubation temperatures were
increased from 6.0 to 16.0 °C with six levels while each temperature level was kept for four days under 2000 and 50 Ix light intensities respectively.
Recruitment was calculated by the diminution of benthic cyanobacteria abundance and moreover by the increase of cyanobacteria abundance in the water
column. Tt is shown that the recruitment of Microcystis and Oscillatoria started at about 10 °C. It was also demonstrated that the migration of Microcystis
from the sediments was more pronounced at higher light intensity (2000 Ix) than in dark (50 lx) treatments.
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Fig. 1 The location of Shanzai Reservoir
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Table 1  Orthogonal experiment result of Microcystis and Oscillatoria recruitment from the sediment
(A) (B) /( cells*cm ~2)
/C /1x (€) (D)
1 10 50 1 252 +15 252 +10
2 10 50 BG11 2 1007 +50 168 =8
3 10 2000 1 2768 =138 252 £12
4 10 2000 BGI1 2 1258 +58 662 +35
5 20 50 2 2013 =101 1258 +50
6 20 50 BG11 1 4529 +182 1258 +65
7 20 2000 2 9934 +397 1325 +68
8 20 2000 BG11 1 7285 +219 1987 +97
K ( ) 5284 7801 18478 14967 14834
K ( ) 1334 2936 3731 3086 3749
Ky ( ) 23762 21246 10569 14079 14212
Ky ( ) 5828 4225 3430 4075 3413
ki ( ) 1321 1950 4619 3742 3709
ky ( ) 333 734 933 772 937
ks ( ) 5941 5311 2642 3520 3553
ko ( ) 1457 1056 858 1019 853
R( ) 4619 3361 1977 222 156
R( ) 1123 322 75 247 84
( ) A>B>C>D
( ) A>B>D>C
( ) Ay B, G D,
( ) A, B, - D,
( ) A, B, C, D,
( ) A, B, D,
1K, i m ko K,
3.1.2
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2
Table 2 ANOVA table of Microcystis and Oscillatoria
SS( x 10%) df MS( x 10%) F F,
A 4152.4 1 4152.4 435.2 Foos(1 1) =161.4 *
B 2175.86 1 2175.86 228 Foor(1 1) = 4052 *
C 832.5 1 832.5 87.3
D 16.23 1 16.23 1.7
e 9.54 1 9.54
A 252.43 1 252.43 198.59 Foos(12) =18.51 * %
B 20.77 1 20.77 16.34 Foor(12) =98.50
C 1.13 1 1.13
D 12.23 1 12.23 9.62
e 1.41 1 1.41
e, 2.54 2 1.27
SS df MS ) * * * : en e C
3.2 .10 C
3.2.1 10 C
. \ 8 C ( 2a)
8 C 8 C 10 C
10 C
(
2b) .
e 2T -
: £
é 2000 B % o RalEit
p < 500
% 1500 g 100
iméa( ;E; 300
& 1000 g
’% w @200
;% E 100
= 0 B 0

2 (a) (b)
Fig.2  Microcystis ( a) and Oscillatoria( b) abundance recruited from sediment in winter under exposure to a temperature gradient under light and

dark conditions
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Fig.3  Microscopic analysis of the winter sediment before and after simulative recruitment( a. before recruitment b. after recruitment( 2000 Ix) c. after

recruitment( 50 1x) )
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