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Abstract: Recruitment of Microcystis dormant from the upper sediment is a critical stage in its life history and plays an
important role in.forming ‘blooms. However, little is known about the benthic bacteria associated with recruitment of
Microcystis cells in sediment. To investigate the relationship between the recruitment of dormant Microcystis and bacterial
flora, in. the upper sédiment, we detected and comparatively analyzed the density of bacteria and the abundance of Microcystis
dormant.in the upper sediment in Lake ChongTian, situated to the west of Lake DongTong, where Microcystis blooms have
formed frequently in recent years. At the same time, bacterial density,the abundance of Microcystis cells, and some of the
physical and chemical properties of the overlying water column were measured. Results show that total bacterial density in
both the upper sediment and the overlying water column gradually increased from January to May, remained stable from June

to September, and decreased gradually from October to December. However, the total bacteria density in sediment was
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significantly higher than that in the overlying water column in each month. From April to June, total bacterial density
significantly increased (P<0.05) and the density of dormant Microcystis significantly decreased ( P<0.05) in the upper
sediment, which indicated that the recruitment of dormant Microcystis began in April. In the same period, the concentration
of dissolved oxygen (DO) and the TN/TP ratio decreased significantly in the overlying water column. In May, the total
bacterial density in sediment was 7.32% 10’ colony-forming units ( cfu)/ml, significantly higher than that in April;
moreover, the proportion of dominant flora increased remarkably (up to 61% ). The density of Microcystis cells in . the
overlying water column increased significantly to 180x10° cells/mL in June, and Microcystis aeruginosa was dominant the
Microcystis species.The density of dormant Microcystisin the upper sediment reduced to its minimum value ,3.71x10° cells/
mL, at this time. In July, the total bacterial density in the upper sediment was not significantly different from that in May
and June, and the proportion of dominant flora decreased to 40%—42% , which was the average value in other months.
Meanwhile, the density of Microcystis cells in the overlying water column decreased significantly, and the density of dormant
Microcystis increased significantly in the upper sediment (P<0.05). In August, the total bagéterial density in the upper
sediment was 8.89x10°cfu/mL,which was the highest value for all months, and the proportion of dominant flora increased
significantly (up to 57%). Consequently, in September, the density of dormant Microcystis in-the upper sediment again
decreased significantly; in contrast, the density of Microcystis cells in the overlying water column increased significantly
(P<0.05). This study also revealed that the dominant Microcystis species in Lake ChongTianwere M. aeruginosa, M. flos-
aqua, and M. wesenbergii, though the relative proportions of these speciesndiffered in different months. The dominant
bacterial flora in the sediment and overlying water column were Exiguobacterium, Pseudomonas,and Bacillus,all of which
can promote, to some extent, the recruitment of dormant M. aeruginosa ,, M. flos-aqua , and M. wesenbergii from the upper
sediment. These results have important implications in that dominant bacterial flora in the upper sediment may exert

important effects on the recruitment of dormant Microcystis species from the upper sediment.

Key Words: Microcystis; dormant; dominant flora’; recruitment; sediment; overlying water
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1.2.3  (RBERAHAE RO FEAOKFERAE S8, S5 i as i B KK RER AR T A A B[R DA T
1.3 HHpaR R s AR

Ji ISR B RO T L T FWA Bi 358 Be)y o SRR 5 TEREE 1g BEIRER 0.01g BhillE 15g ZE1RK
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Table 1 Dynamic of physical and chemical properties in overlying water column every month

RO R T/°C pH i WA DO/ (my/L)  ME TN/ (mg/L) MW TP/ (mg/L) A
Month Temperature pH value Dissolved Oxygen Total Nitroge Total Phosphorus TN/TP
1 8.65+0.47a 7.72+0.75a 6.95+0.88a 0.87+0.21 0.11+0.02 7.91a
2 9.71+0.59a 7.58+0.62a 6.62+0.67a 0.85+0.22 0.13+0.06 6.54b
3 9.87+0.76a 7.93+0.94a 6.37+0.71a 0.71+0.24 0.12+0.05 5.92b
4 11.58+0.62b 8.15+0.72a 5.31+0.48a 0.52+0.19 0.12+0.08 4.33¢
5 17.83+1.55¢ 8.74+0.56a 4.96+0.63b 0.31+0.16 0.07+0.03 4.43¢
6 23.67+1.84d 9.01+0.71b 2.21+0.38c¢ 0.41+0.08 0.06+0.02 5.83b
7 23.91x1.44d 7.61+0.83a 3.19+0.42¢ 0.55+0.31 0.12+0.05 4.58¢
8 25.75+1.82d 7.85+0.66a 4.56+0.44b 0.39+0.23 0.09+0.04 4.38¢
9 22.96+2.15d 8.76+0.95a 2.28+0.26¢ 0.44+0.12 0.07+0.04 5.29b
10 15.39+1.37¢ 7.83+0.41a 4.62+0.51b 0.61+0.30 0.11+0.03 5.55b
11 11.64+1.76b 7.54+0.58a 6.75+0.72a 0.72+0.20 0.11%0.05 6.55b
12 9.65+0.96a 7.62+0.52a 6.56+0.69a 0.80+0.18 0.13+0.06 6.15b
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Fig.2 Dynamic of total bacteria density on sediment, inside and outside overlying water column of Trap by month
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2.3 JRIERE R BRI SRS /b FADK b B s i o

1—5 H YIS e 3¢ )2 e s AR AR PR 2 B 0 Wl 35 22 53 (P>0.05) ,6 Ay i 3 F ¥ (P<0.05), 7 A5 10 A
13 VR )= T R IR AR 3= B 20 o, W T W 5 PR 22 % (P>0.05) , 5 HHA A fp ¥ B W k22 7 (P<
0.05), ZAFJR IR SRR A B Ry 36.46x10°/mL( [ 3 1) . 4—11 HGHlEEes 14t LBk h
IE e AN, AN B e s A M E T 2 22 5 (P>0.05) . 6 A5 9 e s uab LK rh S
BEARM A= BE PR T, P TC R 22 S (P>0.05) (HSHAD A ¥ BB E 225 (P<0.05) (1311,
2.4 JRIERZE SHEEREHEA NI EEDK PRSI

SART IR T 150 A, H P iU N I8 ( Exiguobacterium ) T 48 Bk , 2F AT T & ( Bacillus ) B 31 #k , {250
M JE ( Pseudomonas) T8 13 £k, &K HERE 126 &, o iU/ N 8 ( Exiguobacterium ) T8 24 ¥k, 2
FF# & ( Bacillus ) % 24 ¥k BREAHRE (Pseudomonas) T 25 ¥R (£ 2) o IRIERIZS EDK PALHRRE N
/TR ( Exiguobacterium) (BRCAME R ( Pseudomonas ) FZEFFT B & ( Bacillus) .
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Table 2 Number of bacteria flora and Strain on sediment and in overlying water column

JEJEH T [l SV 7S K P A R B/ R
Bacteria flora in sediment Number of strains Bacteria‘flora in overlying water Number of strains
WMU/INER R Exiguobacterium 48 BHMIBE S Pseudomonas 25
ZEFTEE Bacillus 31 WU R Exiguobacterium 24

EHF )R Flavobacterium 15 ZFHUAFRR Bacillus 24
RSB E Pseudomonas 13 SR Aeromonas 18

TR & Actinomyces BERE RS Streptomyces

8

IR Proteobacterium 8 Wi R B Nocardia
1% )@ Chromobacterium 7 AFEEE Proteobacteria
SHMITEJE Aermonas 5 HHFFEJE Flavobacterium
ANENFFHE Acinetobacter 5 FERFT & Alcaligenes
BETETH R Streptomyces 4 TR TR Actinomyces
AT Enterobacter 4
R B Saccharomyces 2

TR SRR AR Y S RS b B K REHEA T8 e, P4 K rP TR 14 5 R TR) — AL B Foom

B B L WL 0 O

5 AWy IZ T/ INT B & ( Exiguobacterium) AR MIEJE ( Pseudomonas ) F 20K 1 J& ( Bacillus ) =28
LS R RN 61% ,8 A0y i 57% , A A 2y i BB 1Y 40% (18 4A) o 5 0y BBIK iy =234
B 5 ST 154% 8 3 9 1 58% . 1K b SRR ( Bacillus) 3 B TR (9 G081 0 o 1L, T 2
LR ( Pseudomonas) i He & T[] H 3 e H i i L (181 4B) o
2.5 6.9 H i samsg as i oh EBDK b i e S5 T

6 H3H 9 Ay BEK SR B - B R T AT (3 (P<0.05) (&1 2) i f s N Ak B BEK AR
RG] Ry 2 T 2R B8 ( Miicrocystis aeruginosa ) K A THU8E 3 ( Microcystis flos-aqua ) F1 2 [ 2 8 ( Microcystis
wesenbergii) A& NN EBDKPALH g i e R (5 1T K5 T0) . 6 H A 3 M s 20 i o5 S0
SN 929 , Hrb HISE BCHE B (M. aeruginosa) i He g 68% , 5 YL BUHEE 1 L BLAT 53425 52 (P
0.05) (K 5), 9 A4y 3 Fhidese e 4n it 5 S e s e A i 5 iy 91% , P B SR T B8 88 (M. s aeruginosa ) i bR
37% JKEETREN: (M. flos-aqua) 15 TR 46% , B ICTHAEBE (M. wesenbergii) 5 LA 8% . 9 H Akt 57K
AR B S L TC 22 57 (P>0.05) |, 5 HA e i oy L L BB 22 5 (P<0.05) (181 5)
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Fig.4 Dynamic of dominant bacteria flora rate on sediment and in overlying water’ column
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aeruginosa) PRIRAARSE J5 B g AR HE4E T (P<0.05) , T/ N B8 R 28 04T 0 s A2 522 9 A FH I 25 08 T (1 B o A
J& (P<0.05) ([F1°6) ; M B | f80/INFF BRI R 25 F60 AT P i % 2 O A B 388 ( M. wesenbergii ) PR AE &2 J5VE H
55 T T 2 Tl 8 e ORI AR, = 21 J o B Ef g i IR IR A2 & 5V E L B 38 22 57 (P>0.05) |, {H 34 I 2558 T %)
HEZH (P<0.05) (& 6) 3 1155410 14 i X /K AR TRE T (M. flos-aqua ) PRERAR B4R 52 95380 0 W 325 0 T 480/ N AT 1 i
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