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,2017, 57(3)

377

(LI-1400 )
Hydrolab DS5-44783 ( )
I m
+0.1m =+0.10 °C Vector
6 MHz Vector ADV(Acoustic

Doppler Vector) (Nortek AS )

E N

1 m
0.01-7.00 m/s
PVC 1 200 mL
100 mL
(10x40 )
[11]
[12]
1.3
SPSS 20 10 m
Pearson Kendall
\Y%
(Ze)
2.7
Zeu[13] (Zmix)
0.2 °C [13]
(RWCS  Srwe)
[14]
(1)
SRWC:pb_pS (1)
P4 Ps
Po Ps
P4 Ps 4°C 5°C

Lawson [ 2) (1)
(pr)
pr=1000x| 1= T28BIE (7 5 gg63)2
508929.2%(T +68.12963)
@)
2 R
2.1
o] 3-5
3 6 38 ()
(Chlorophyta) (Bacillariophyta)
I8 ) 8 ()
(Cyanophyta) 5 ( ) (Dinophyta)

4 ()
(Cryptophyta) 1~ ()
1
2 3
94.5x10°-716.8x10° cells/L. SN02-SN04
322.756x10°-415.558x10° cells/L  SNO5

(Euglenophyta)2 ()

SN06 600x10° cells/L
100x10° cells/L!""
(Bacillariophyta)

81.2% (Cyclotella spp.
Al) SNO02
SNO5  SNO06 (Chlorella spp.
Cl1) (Chlorophyta) 56.8%
3 SN02-SN06

SNO05-SN06
4

101.7x10°-345.4x10° cells/L

http://journals.im.ac.cn/actamicrocn



378

Hui Xu et al. | Acta Microbiologica Sinica, 2017, 57(3)

R FEEEMMERNKD
Table 1. Codes of phytoplankton species
Name Serial number | Name Serial number | Name Serial number
Bacillariophyta A Chlorophyta C Westella spp. C15
Cyclotella spp. Al Chlorella spp. Cl1 Tetraspora spp. Cle6
Melosiro spp. A2 Chlamydomona spp. C2 Acanthosphaera spp. C17
Synedra spp. A3 Actinastrum spp. C3 Sphaerocystis spp. C18
Fragilaria spp. A4 Scenedesmus spp. C4 Cryptophyta D
Navicula spp. AS Ankistrodesmus spp. C5 Cryptomonas spp. D1
Nitzschia spp. A6 Kirchneriella spp. Co6 Euglenophyta E
Eunotia spp. A7 Selenastrum spp. C7 Euglena spp. E1l
Meridiom spp. A8 Eudorina spp. C8 Lepocinclis spp. E2
Cyanophyta B Cosmarium spp. C9 Dinophyta F
Oscillatoria spp. B1 Nephrocytiu spp. C10 Ceratium spp. F1
Phormidium spp. B2 Tetraedrom spp. Cl1 Peridinium spp. F2
Chroococcus spp. B3 Closterium spp. C12 Peridiniopsis spp. F3
Microcystis spp. B4 Coelastrum spp. C13 Glenodinium spp. F4
Anabaena spp. BS5 Pandorina spp. Cl4
A) 100 ¢ B
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Figure 2. Spatial and temporal distribution of planktonic algae (D) and it’s component in Shennong bay in March

(A), April (B) and May (C) in 2014.
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Figure 3. Variation of water level in Shennong bay in March, April and May in 2014.
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Figure 4. Characteristics of spatial and temporal variation of water temperature in Shennong bay in March (A),
April (B) and May (C) in 2014.
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Table 2. Characteristics of spatial and temporal distribution of Sgwc (water stability coefficient), Zy;x (depth of
mixing layer) and Z, (depth of euphotic layer)

March April May
Samples
Srwe Zix Zey Srwe Zmix Zey Srwe Zmix Zey

CJBD 0 72 9.89 1.42 75 10.39 0.25 62 7.10
SNO1 8.07 7 9.52 30.20 5 11.45 27.32 4 9.08
SNO02 46.53 3 5.16 113.63 3 13.02 84.01 2 9.82
SNO3 33.36 4 6.54 120.97 2 4.92 58.13 3 11.32
SNO04 28.15 4 10.65 131.14 1 4.07 91.56 2 11.31
SNO5 60.63 3 4.57 144.07 1 3.37 123.14 1 7.33
SNO06 61.44 4 3.47 150.16 1 2.68 131.46 1 5.94
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Table 3.

Correlation between stratified water velocity in euphotic layer and growth of planktonic algae

Pearson correlation

Kendall rank correlation

Spearman correlation

P
coefficient coefficient coefficient

Algal density 1.000 - 1.000 - 1.000 -

V0.5 m -0.324 0.173  -0.162 -0.124 -0.210 0.194

Vam -0.615%* 0.020 —0.642% 0.022 -0.732% 0.005

V4m —0.734%* 0.001 —0.637%* 0.014 -0.572% 0.013

V6 m -0.417 0.046  —0.397 0.079 -0.525% 0.050

V8 m —-0.351 0.098 -0.312 0.083 -0.428 0.142

Viom —0.298 0.168 -0.247 0.172 -0.192 0.182
*showed correlation was significant, P<0.05.
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Causes of succession of planktonic algae in Shennong bay of
Three Gorges Reservoir in spring in 2014

. 1 . 1 . .1* .2 . 1 .. .1 . . 1
Hui Xu', Lianghong Long', Daobin Ji', Defu Liu®, Linxu Song’, Yujie Cui , Qingqing Su ',
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Yanan Huang', Qing Wu
" College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, Hubei Province, China

*Hubei Key Laboratory of Ecological Restoration of River—lakes and Algal Utilization, Hubei University of Technology, Wuhan
430068, Hubei Province, China

Abstract: [Objective] Algal blooms occurred in some sections of Shennong bay after impounding of Three Gorges
Reservoir. [Methods] Related environmental and hydrodynamic factors were monitored during the period of algal
blooming season in 2014 (March 20, April 13, May 23) in Shennong bay, Three Gorges Reservoir. To study
succession of planktonic algae, water stable coefficient, euphotic depth and mixed layer depth were used to analyze
stratification and hydrodynamic characteristics. [Results] We identified 6 phyla, 38 species (genera) planktonic
algae. The sensitive area of algal bloom was at SNO5 (677.677x10° cells/L) and SNO6 (716.761x10° cells/L), and
the planktonic algae biomass during this period was significantly different (ANOVA, P<0.05). Moderate water
temperature, adequate nutrients, weak stratification and poor mixing promoted the rapid growth and breakout of the
diatom bloom with Cyclotella spp. as the dominant species in March. Further increase of water temperature,
stronger stratification and decrease of dissolved silicate and mixing layer restricted the diatom growth. Chlorella
spp. and Chlamydomonas spp. grew better in shallow mixed layer with rich nutrients and evident stratification.
Then Chlorophycean bloom broke out with Chlorella spp. as the dominant species and Chlamydomonas spp. the
next—dominant species. High biomass maintained in April. In May, algal bloom gradually vanished due to sharp
fluctuation of water level and increase of velocity. Monitored maximum water velocity was 0.1141 m/s at 2 m
depth, exceeded an optimal flow rate perfect for growth of planktonic algae. [Conclusion] Stratification and
hydrodynamic characteristics had important effect on planktonic algae under the condition of adequate nutrients.
Velocity became the main factor that inhibited the growth of algae in Shennong bay in pre-flood falling stage of the
Three Gorges Reservoir.

Keywords: Three Gorges Reservoir, Shennong bay, planktonic algae, environmental factors, stratification,

hydrodynamic
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