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Analysis of factors affecting cyanobacteria bloom in a tropical reservoir (Tangxi

Reservoir, China)

ZHAO Meng-Xu , HAN Bo—Ping * (Institute of Hydrobiology, Ji' nan University, Guangzhou, 510632, China). Acta Ecologica Sinica,
2005,25(7):1554~1561.

Abstract; Tangxi Reservoir, located in the east of Guangdong Province, China, near latitude 23.5 degrees north, is an
important drinking-water reservoir for local people. From latter 1990’s, Tangxi reservoir has been in an unhealthy eutrophic
state, and cyanobacteria bloom was frequently observed. As climatic characteristics in the latitude Tangxi reservoir located,
suitable water temperature for the occurrence of cyanobacteria bloom (25~ 35C )was always observed from April to November,
and generally, flood season. during which weak water column stability due to high precipitation did not offer the occurrence of
cyanobacteria bloom suitable physical condition, occurred from April to September. Thus, controlled by both water
temperature and precipitation, cyanobacteria bloom in Tangxi reservoir was most likely to occur in October or November.
From 1997 to 2002, cyanobacteria blooms in Tangxi reservoir occurred during every October or November. While in 2003,
cyanobacteria bloom was observed in July. In this study, water pH value, nutrients, water temperature and water column
stability were discussed as important factors affecting cyanobacteria bloom, and the critical factor that cause the earlier
cyanobacteria bloom occurrence was determined. Results demonstrated that, pH values through 2003 ranged from 8.4 to 9.5,
and these values may favor the competition advantage of cyanobacteria. In the period of mass cyanobacteria bloom, significant
positive correlation between pH values and the cyanobacteria abundances indicated that high pH values and the growth of
Cyanobacteria may promote mutually. Nutrients in upper layer of the water column, mainly loaded by land runoff, had close

positive correlation with precipitation. N and P concentrations in the reservoir were heavy enough for occurrence of
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cyanobacteria bloom. Up-layer water temperature, ranging from 16'C to 35C through the study period, had significant
correlation with abundance of phytoplankton or cyanobacteria, indicating that water temperature was an important factor
affecting cyanobacteria bloom. Compared to the past three years (from 2000 to 2002), total annual precipitation in 2003, which
was only 65.0% of that for 2000, was much lighter. Thermal stratification of the water column was found from March to
November due to light annual precipitation and high water temperature through the year. More abnormally, precipitation
distributed in July 2003 was only 64mm, which was only 18.6% of that for the same periods in 2000 and close to values for
October or November in the past three years. Light precipitation in July 2003 led to strong water column stability and long
water retention time. Based on adequate N, P and suitable water temperature in the flood season, strong water column
stability induced by abnormally light precipitation in July 2003 may be the cause of earlier occurrence of cyanobacteria bloom in
the Tangxi Reservoir.

Key words :bloom ;water temperature ; water column stability ; Tangxi Reservoir
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Fig. 2 Variation of precipitation in 2000 and 2003 (a) and variation of water retention time and water volume in 2003 (b)
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Fig. 3 Variation of water temperature
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Fig. 4 Thermal stratification in March
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Fig. 5 Distributions of concentrations of TP, TN.PO,-P and DIN in Tangxi Reservoir in 2003
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Fig. 6 Distributions of abundances of cyanobacteria and Microcystis in Tangxi Reservoir

Hefm EREFESVEASFRMYEETMBE 3,7 ARRAKEEETEEAG, AHMAFBH 5.5~137.9 fF.
FGHBRRENERERKEORER HEEES AN T ARERE, BRENIRE 7 AGMEXAKD,H 22. 44X 10%ells

ml™!,

ERESRESNERARAET AR B ELRHHPEEENLASHINEMER@E D, 1A 11 AR 12 ARH
L RE AP, 10 i 55 M (Achnanthes sp. ) R B 4 % (Melosira ambigua) bl B 5 3 (Melosira granulata) K5 R /D3R 3
(Cyclotella meneghiniana), 3 B 5 F1 3 K 89 4% 2 b 3 B 0 15 B0 2K, 55 40 8 50 B B (Microcystis aeruginosa) , T Wi 4T B
(Gloeothece linearis) .18 2 I ¥ (Pseudo anabaena)? . '

2.4 FEEa (chla)



&

1558 % ¥ 25 %

8 T R BE YA 0 R o B A 2. 24~ e Do
33. 23mg + m* BAR M H L2 1 1 61 Sk 0, B 0 8 e 7 —a— % Cymobactria
AR%AKE . 36 KRR A 7 A HRE 2 WE A 10mg
Cm Bk A T A2 DI 3 A 1 A 5
B I6 1A 10 A 12 A BHEE  WESH 5. omg -

g
1

o
=3
T

8

BT B P Percent (%)
3
T

mEhR,
2.5 MXWSH ol Y SN
B of B FER KSR 7 AR &R AMERE RN
5 pH 2 B FMEMERER R =0.92, p<0.0D), 0l
U 0 K R Y. B BRI At} Month

FERMHGRREHESKBRAFEENERAXLR MXR
B4 8% R?=0. 61(p<C0.001),R*=0. 77(p<C0. 001) ,R*=0. 61
(p<<0.001),R*=0. 63(p<C0. 01) (& 9a-d). W& ¥PHEHY iy 4 %t

B7 BRSHEELADS

Fig. 7 Variations of percent for cyanobacteria and diatom
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Fig.8 Spatial and temporal distributions of chla concentrations
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3.3 KIEXTKPEKE MR R

TR DNA 5HAERREM RS 4 B R HRENILHT, KRN BRNHZEETFHERE.
EANSHMABRIER, SRERERKNBBEBRENE N 5~35CH " HEHKRENTERRIEHHBEMBERKER
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HMBERMNBENH S KEBEHEEMRX. BRIHRENSEE B REL R R AREARPOEKLSY
B LB T AR 4 B B, AT T ZE KRR g E B S UMD, KRR E VIR RUE SRR KRR AT 2 R
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» Nutrient Criteria, Technical Guidance Manual;Lakes and Reservoirs, April 2000, United States Environmental Protection Agency
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S 4 I Bk ke BRI K A B B B TR AR 8 I A PR L Y R K R UL B KK R 37, T3 K P B2y 10m,
BIRH AR T R AR R . 2003 4 HBABEMK B/, AR B, RAEHRFRERSE . Straskraba Fiky, K BB H
*F 100d H7K HE B A 5 B B4 R, iR K FE (A 4R KA 6 o (R BEAG (0K 247d,3 AR ERFF R R AE KIS E . A 2003 7
3SAMKRERMHEHTLUEHE O, BEEES SERATRXAEEZEABRTE.

3.5 2003 KR ERIERE T

FRAKEH A B, 1~3 AH K 12 AGKE—BETF 200, RESBERKEREWKR KB AKEREERE, BR
LABOABE 2 BHMBEARE, KABREESE.EAX 3 MARKKKEREEZERES, KEFRHE AH THERE
B RIE, 4~0 ABBTEAD BAKEX BRAKKRERNE BERBEKABELZ BHHEREERKERENKS
HB L, 7 10~11 A4, KBBIE 25C, Bk BBK. KALBNFE, BREKAREHER XNHRRETERKERE
HKEKE, XA T A NG B ERKEBEEEXIHRERE.

2003 4F % B 7K FE 15 3 K 46 5 A 48 BT, AR A5 R 0 MR K 5 1E B L BT B2 K BE K AR BB HE 2R 1 FT BB R S BUK R IR AT AU R B
BEF. 2003 45 3% Bk BE R K B {0 0 LU A £ 48 E 351 M K B # 76. 8% 2000 4E[E/K B K9 65. 0%, AFEBAR , 224 K B8 2 1
BOAFNTHREBEHRLMKERITEE.

Mo, B KE 2003 SEE N A BAHE B TFAEE. W 2003 455 2000 4 # MK 47 7 LAE i (B 22),2000 4 F K8
A Bk B ¥ 8 8 (108. 8~474. 4mm), 10 65 11 3 4Bk B4 5% 23. 6mm Fi 53. 6mm ;B 2003 F F£KHH 7 A GhHKE
UK 64mm, & 2000 4E 7 A Gy REK B 18. 6%, i 45 2000 ER KB 10 AR5 11 AHORERERBOMKEMS. HTA
Bk BT .7 A 4y EE 6 K ¥ B B DA B 322d, [RIBE S 2000 4E 10 A 4 8K B B (6] (370D AH 24 . 7T L, B R K BEFE 2003 4F 7
B 65 2000 4 10~11 A B HEBAKS H %K.

ERERSNELENEEKENITET, HRKEE 2003 F 7 AHHEKERERE, ZA BB KEREHRES
BAMEEREKERY FREFERITRENRBET.
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