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Pollution by Blue-green Algae (Cyanophyta) in Reservoirs of
Guangdong Province and Water Quality Evaluation

WANG Zhao-hui LIN Qiu-gi HU Ren FAN Chun-lei HAN Bo-ping
(Institute of Hydrobiology, Jinun University, Guangzhou 510632, China)

Abstract: A phytoplankton and water quality survey was conducted in flood and dry seasons in 2000 in 19 typical
reservoirs in Guangdong Province, China, in order to evaluate the trophic state and blue-green algae (cyanophyty)
pollution. Results showed that many reservoirs were polluted by blue-green algae, of which the potentially toxic
Microcystis was the dominant species and often took up over 50% of the total phytoplankton cell concentration.

Cell density and percentage proportion of blue-green algae were 0.1x10°-6 728.4x10* cells L' and 0.53%-99.2%,
respectively. Furthermore, species richness and density of blue-green algae were closely related to the water
quality. Results based on phytoplankton community structure and trophic state index (TSI) revealed that the trophic
level was lower in reservoirs located at upper reaches of rivers and mountainous districts than at lower reaches and
coastal regions. Moreover, the water quality of reservoirs in Dongjiang and Beijiang drainage arcas were better
than those in other water areas especially the west coastal area and the delta area of the Pear]l River. Most
reservoirs have been polluted to some extent and belonged to mesotrophic state, two in Dongjiang drainage area
are oligotrophic, while other three which located in highly economic developing coastal areas are heavily polluted
and enriched.
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Table 1 Reservoirs surved and sampling date

TKIFK KEEAFR FAER ] FHAHE
Drainage areas Reservoirs Date Number
of sites
b AR 2000.06.20 2
Beijiang Chishijing 2000.11.20
N5 2000.06.20 1
Xiaokeng 2000.11.20
REd 2000.07.18 3
Feilaixia 2000.11.27
FRIT R, FEiL 2000.07.14 3
Dongjiang Xinfengjiang 2000.12.04
SE$:S 2000.07.03 3
Baipanzhu 2000.12.22
#wm 2000.07. 03 2
Shatian 2000.11.22
B 4 wE 2000.07.25 3
East coastal area Gongping 2000.12.18
Eital 2000.07.25 2
Chisha 2000.12,18
g 2000.07.26 3
Tangxi 2000.12.19
iR 2000.07.27 2
Hexi 2000.12.20
A, K 2000,06.27 2
Hanjiang area Heshui 2000.11.13
ByEHE | 2000.07.13 2
West coastal area  Gaozhou 2000.11.15
v ¢ 2000.07.12 2
Dashuigiao 2000.11.14
i 2000.07.11 2
Hedi 2000.11.15
BT =fH PRI 2000.07.06 3
Pearl River Delta  Liuxihe 2000.11.23
wEH 2000.07.20 3
Qiyeshi 2000.12.01
Al 2000.07.07 2
Dajingshan 2000.11.30
HE 2000.07.14 3
Shiyan 2000.12.04
Kb 2000.07.19 2
Dashahe 2000.11.29

2 i Mo HT

21 B E R EAR

AP I AT 142 Fisis e, g
#: 2 (Chiorophyta) 84 F Tk % 2 (Bacillariophyta) 25
i B B (Cyanophyta) 19 F . # #: 3% (Euglenophyta)
9 Bl F K (Pyrrophyta) fll 4: % 2 (Chrysophyta) % 2
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VEIK GRS, (UMBB T 2 MRS EERA  20.0%-72.2%, fiAKIAF 4-23 F, & 23.1%-62.2%.,
2%, TAVRANER (Phormidium tenus), SREREE  WIEFRIELEKENARZ Q3 #), WA 55>
(Euglena viridis), EKMMBEHEME (o hyHRIE RN DESHKERR62.2%) (R 2) . MERFK
ZE RS TMA) 418 B, R RAEE  BEERNUKE, AT R R T R

%2 FEESRIKETHEONSHABRITEES KREREENHRX 2 EXREENNEL
Table 2 Number of B -mesosaprobic to polysaprobic phytoplankton species, cell densities of blue-green algae and phytoplanktons,

Chl a contents and TSI values in reservoirs of Guangdong Province

pii=) K EE &5 [REE it BEE FHEY HEREa HIREREY
Drainage Reservoirs No. of f§ -mesosaprobic Cell density of MR E Chloropyll a Trophic state
. blue-green Cell density of . : .
areas and polj.;safroblc algac** phytoplankton (mg m?) index (L)
sSpecics (104 L—l) I 0" L-l)
F D F D F D F D F D
e (ARt 4 R 7 12 23.8 - 489 1251 683 1.27 2.56 33.83 3586
Beijiang Chishijing (33.3%) (30.8%) (16.6%)  (70.5%)
N 8 6 8.4 0.1 50 18.9 2.87 1.0 36,00 322
Xiaokeng (32.0%) (23.1%) (16.8%) (0.53%)
psd:d 7 11 234 5.8 416 313 1.18 328 3605 36.86
Feilaixia (41.2%) (50.0%) (57.8%) (17.7%)
FITiREE BET 4 7 14.1 0.87 31.5 1.6 026 0.8 26.64 2371
Dongjiang Xinfengjing (20.0%) {26.9%) (43.1%)  (4.52%)
=E%=3 11 8 1024 34.7 904 4238 045 06 28.56 307
Baipanzhu (22.4%) (24.2%) (41.8%)  (30.0%)
¥ H 11 9 44.2 87.5 784 1313 037 184 3207 33.08
Shatian (27.5%) (30.0%) (45.0%)  {(67.5%)
B A 8 1§ 135 6.4 60.7 307 092 145 3046 3190
East coastal Gongping {24.2%) (32.5%) (21.0%) (21.8%)-
area b 14 11 326.5 179.9 4379 2223 275 201 3537 3301
Chisha (43.8%) (35.5%) (71.2%)  (80.8%)
R 16 11 3274 59.2 502.2 1339 4.92  3.64 41.12 38.15
Tangxi (43.2%) (33.3%) (63.8%) (43.8%)
bop 13 4 173.9 104 4544 4235 ‘5.5 435 41.81 385
Hexi (39.4%) (25.0%) (38.3%)  (26.0%)
EHT WL &K : 15 16 707 204.5 1549 229 385 2.1 3993 3812
Hanjiang Heshui (40.5%) (44.4%) (43.5%) (85.9%)
L TiibAy: =! 10 7 166.3 439 271.5 608 164 098 32.31 28.78
West coastal  Gaozhou (34.5%) (33.3%) (61.7%) (71.3%)
area FUKHT 14 16 887.5 36.5 1059.9 1228 12 4384 46.25 4047
Dashuigiao (38.9%) (42.1%) (83.3%) (27.3%)
B 13 14 2677.1 1322 2699.8 138.1 124 643 48.58 4207
Hedi {72.2%) (58.3%) (99.2%)  (8R.7%)
BAT=/W R 11 10 11.8 32 3901 192 037 1.04 33.39 26.04
Pearl River Liuxihe (42.3%) (30.3%) (26.7%)  (16.7%)
Delta Pl 13 14 234 150.1 573 1913 044 6.1 476 394
Dajingshan (41.9%) (38.9%) (39.3%) (80.2%)
o420 13 14 2023 1544 3119 2123 081 372 40,78 403
Dashahe (41.9%) (38.9%) (54.8%)  (68.7%)
meA 17 27 621.3 3274 6830.5 707.6 1.1 21.2 4839 5191
Qiyeshi (93.0%) (60.0%) (50.1%)  (87.2%)
Fap— 18 23 67284 621.4 1305 3933 108 245 52.22 55.64
Shiyan - (62.1%) (62.2%) (98.5%) (88.1%)

F: 3 7k #A Flood season; D:47K #i Dry season; * 3% T R A IR BN E # Numbers in parentheses indicate
percentages of the species number of saprobic phytoplanktons in total phytoplankton taxa; ok 325 b it B 38 o 18 3 40 M BT 23 e Numbers in
parentheses indicate percentage proportions of blue-green algae.
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Table 3 Correlation between cell density, percentage proportion of

blue-green algae and factors of water quality

i s 6 Auliges
HRRH Ce{l%ilfzty i Percentage proportion
® blue-green algae of blue-green algae
Chla 0.36%* 0.50%*
N 0.07 0.25%
TP 0.19* 0.16
SD -0.36* -0.61%*
H’ -0.56%* -0.68%*
e -0.55+* -0.74%*
I ) 0.47%* 0.69%*
TSI{Chl a) 0.41%* 0.54**
TSI{TN) 0.19* 0.33*
TSI(TP) 0.27* 0.30*
TSI{SD}) 0.47%* 0.67**
TSKL) 0.41** 0.56**

*: p<0.05, **: p<0.01. Chl a: Chlorophyll a; TN: Total nitrogen;
TP: Total phosphorus; SD: Transparency;, H': Shannon-Weaver species
diversity index; e: Pielou evenness index; I: McNaughton dominance
index; TSI: Trophic state index, TSI{Chl a), TSI(Ch] a), TSI(TN), TSI
{TP), TSI(SD)} indicate TSI based on Chl a, TN, TP and SD; TSI{X)
indicate general TSI
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Fig.1 Relationship between cell density of blue-green algae and
N:P atom ratio in reserviors of Guangdong Province
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Table 4 Averages of water quality factors in reservoirs of six drainage areas

Wil Drainage areas
Jbir RIL BV B B ERIL=FM
Beijiang Dongjiang East coastal area  Hangjiang ~ West coastal area  Pear] River Delta
T 5 Bl 280 T 47 i (%0) 30.01 21.57 34.61 42.45 39.90 51.15
Percentage proportion of species
number of saprobic taxa
% A B RE(10° L) B 40.54 137.15 137.60 564.07 884.37
Cell density of blue-green algae
EE T (%) 25.70 33.13 45.84 64.70 62.50 61.03
Percentage proportion of
blue-green algae
FEHA A (10 LT 55.87 65.67 235.56 191.95 72548 1006.75
Cell density of phytoplankton
g a 2.03 0.72 3.19 298 6.38 8.01
Chla (mg m™)
EEEIIRART 35.13 29.13 36.29 39.02 39.74 43.57

Trophic state index ()
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Table 5 Criteria of trophic state used in this study

I 1l Jiii v

BRAN S <50
Cell density of blue-green

algae (x10° L")

WHE L (%) <50  50-70  70-80 >80
Percentage proportion of

blue-green algae

SR AT 2 (%) <30 30-40  40-50 >50
Percentage proportion of

species number of

saprobic taxa

50-200 200-500 >500

PHigs e <l 1-5 5-10 >10
Chl a (mg m?)
FOERREEY <30 30-40 40-50 >50

Trophic state index (£)

I 1% 3= 4L 315 % Oligotrophic or oligesaprobic; I i 7=
{LHE a - o158 Meso-trophic or o -mesosaprobic; II: oh 75 27 & 3¢
ALHD B - thig I Meso- to eutrophic or B -mesosaprobic; IV: %5 & 3
{4 B 554 Eutrophic or polysaprobic.
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