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Characteristics of diatom blooms in a reservoir-water supply area and the countermeas-
ures in Taihu Basin, China
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Abstract; Based on monthly investigation of diatom community and the related environmental conditions during six years in Shahe
Reservoir, Lake Tianmu, Liyang City, and investigation of the bloom seasons in Hengshan Reservoir, Yixing City, the environ-
mental and biological characteristics of diatom bloom in reservoirs of Taihu Basin has been analyzed. It was shown that the diatom
bloom season in these reservoirs normally happened from May to July. The diatom biomass started to increase significantly when air
temperature was above 16°C , and reached the highest growth rate when air temperature was 26°C. The predominant genera of dia-
tom in these reservoirs were Synedra, Achnanthes, Cyclotella and Melocira. Synedra was the dominant species in the diatom commu-
nity. Being meso-trophic condition in most of these reservoirs, both climate condition and high nutrient level were important to
cause diatom blooms. What total nitrogen is lower than 1.0 mg/L or total phosphorus is lower than 0.025 mg/L can create the limi-
tation effect on the diatom biomass in these reservoirs. When the nutrient concentration is higher than those levels, climate condi-
tion will be significantly control to make the severity of diatom bloom in the reservoirs.

Keywords: Diatom; bloom; drinking water source; eutrophication; climate fluctuation; Lake Tianmu; Shahe Reservoir; Hengs-

han Reservoir; Taihu Basin
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Fig.3 DO profiles near the dam during diatom bloom period

SEEE N 345%10°" cells/L, /N B BT 4% AN L WA &, iE S — B R 1~2 A H B ag(E,
KEZHBAES—6 A.

IR e 8 140 20 L 23 B /N H S A R A8 100 2 /N 0 T8 1 40 6 R R X e 8 I AR /N, 1 A R B ik T
{RBY T4 22— R I, JSAE Tk o AT 28 /D, (L e X /A R T i 400 A e P A o R ) 2 8 1 T .
AT K P2 IR A 55, 2009 — 2014 45 VR WA 4 X6 1f 119 3 58 A W B R Ol ] A Y Bl i) 2 0 A R A 8 K
T (B 4b) .6 4Pk 99 Yl e i B2 AE Wi B R 8.45 mg/L, P aEBE A Wit -2 {H 2 3.84 mg/L, oy
R 45% , B I EN 2.00 me/L, I8 T RESE, o5 SRV Y 24% AR AN AN ROIE BE 4%
PRI, VTR PR AR e 2 W A W R AT 2 A (P 4) T DL Ak e 2 A e A I, AR T 4
B I — TR bR 2 B

A TSR R B K AR G A SR SR 5.6 A LR 5 BoR T YD TAIK FE AT 6 4F 3k A 4F P 2R 1k Bt s 1]
BB T . — R UL, RE A AR 4 AJFIRI N, 5 — 6 A B3R, 7 A BT, 8 ARZ G — MRk =
BRI AR, A S B4Ry, Bl 2011 4F 3 A REFE A sk 3 7 0 (E , (HIZAF N R F oK
Mol KRB SRR AR, S8 A K B AR 2 4 A Z R AP R F #2014 4R 1 A SR IR
R KT R nt A AR K, 52 2013 4R4Z8 T 2014 4F45 25 K FE IS TR B v 4 3 14 52 Wi VS VR 65 748 114 el 2
el Ko B SRR AR R B R A, (AR T 2L ) R AR R 3 7K
222 BEMWABES  KEWUWKPEIRGT AL 6 FFREESET TR o AN @A, R AT FTEE /NIREE
M7ese | EAEmE AT EE SHE B (Navicula) ERLHE S5 ( Gomphonema ) FIFFZS 3 ( Cymbella) . 355 I | 7E
B UL IR K K AR TE R T SR TR T PR PR AR ), A NER e A | R | AT B SRR AT AT
& BB EAETR [ — Se K R HE o 5 R K S I AE YT K B R TS A X B Tk B 3R, 24 A
AR EAE Y Y 61% SETF UL S RTTIT , REAE S AL HE MR MATHE N BEA HAE B, 24P Y)
A3 RS A R 17% (14% 1 5% ([l 6).

T 2014 47 6 A X B 24 AT R LK BRI i, R B0 1 & LK K (B 53 7 RS, Rt R Rl s i
ST 8 I 5 8 PR K R 88 ( Phormidium spp.).6 H 15 H BRI & B8, A Wi A BE R, A 1L K B UK 10 7 A
YEEY R 19.1 mg/L, FEhRESEAE W RO H(E N 12.8 mg/L, WAL YR N 12.0 mg/L, HREHEAY)
HY 92% ; TR YR 3.6 mg/L, 40 RSN R NI F R SIS 3.06x10° cells/L, 4k
LR ER DR RN B 2.97x10° cells/L, ik 341 HT %5 B K 740x 10° cells/L. 1% 150 5 Y0l K g
ARAHEL.

BRI T SR 1E K HI IR K B B 22 47 Ml bt 2 S RIIR42. L fn, DAAM %5 FE 1- 7, 2013 4F 35 P-4 40

_____________________________________________________________________________________________________________________________________________________________________________________________________________

R 14 0007.31yAFRI2: 2016-1  HAEE  BKkEZE R ST 185%260( mm) 45 F 44 4T 2015/12/16



KT KM K R KR AR 3 K B K S AE B ST R AT 13

50000 1600
- : ' —— WA )
g 0007 i ~--o--- EHRAHILEE 1400
T 40000 ﬂl -~~~ Rk AN B 1200 B
ﬁii( 35000 ': i ? g.g
£ 30000 it i F1000 2
= 25000 4 i L800 B
2 20000 i "'1 =
i ! P 600 B
- 150001 i ; =
) PP La00 &
& 10000 ] c
5000 ” [ 4 200

- IR
---0--- WY E

A& /(mg/L)

2009/01/01
2009/06/30
2009/12/27 P
2010/06/25
2011/06/20
2011/12/17 §
2012/06/14 |
012/12/11 §
013/06/09 §
2013/12/06
014/06/04
2014/12/01
/AR

(9] (9] (9] (o]
&l 4 2009 — 2014 AFVHIA] 7K 22 VAT 7K 335 28 4t i 2 18 T 2B it i AR Ak
Fig.4 Cell density and biomass of phytoplankton, cyanobacteria, and diatom
near the dam of Shahe Reservoir during 2009 —2014

25
--0--- 20094

—e— 20104

Y
m 20114
A i —o—20124¢

A4y i/ (mg/L)

0 30 60 9 120 150 180 210 240 270 300 330 360
It Al /d

P 5 VALK TR K At 8 A ) e B AR 2

Fig.5 Annual variation of diatom biomass near the dam of Shahe Reservoir

025 BE | A M B BE 1Y 77.3% , 2014 4RI 5 £ 86.3% ,2013 4F kA4 A B 5 BRI EERY9.5% |
2014 4F i 8.6% AHMAE YL J7 T % 8, 2013 ARRESA Wi 5 AW R Y 54.1% ,2014 4F 17 53.8% , 1T 2013 4F
AR 5 2R AR WY 10.7% ,2014 4E 5 15.9% (R R FER) RER TR E R B b A I AT AR
Wy dR e, A B UK LA A ) i e, 33X S VAT K 15 15 S A A [R)AER R A L IR 3R sl =
FAFREI R ST FPR R OURL AR N P AR

223 HERBBAEMENF I BN M 6 EERIVTK IR IX GERE 4 DA R IS AL TT LR Y, K2

_____________________________________________________________________________________________________________________________________________________________________________________________________________

IRMERRR 12 0007.817ARN2% 20161  FAKE 5kZE AR ST 185%260(mm) 45 44 4T 2015/12/16



14 J. Lake Sci. (#7a#3),2016,28(1)

EAT#:, 0.02704,
1

/NI, 0.55348,
14%

FHE#E, 0.06435,
2%

EEREEE,
0.00306, <1%
s, 0.00002,
<1%
SR,
0.00306, <1%

Ak, 0.17665,
5%

AFFFE, 2.35758,
61%

Kl 6 2009— 2014 AFY0 I RSV /K el i S A P 2 B (5 TP 3 A 0 mg/ 1)

Fig.6 Species composition of diatom near the dam of Shahe Reservoir based on biomass during 2009 —2014
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Fig.8 Seasonal variation of biomass of the dominant genera of diatom near the dam of Shahe Reservoir
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Fig.10 Relationships between water level and the biomass of diatom and Synedra in Shahe Reservoir

3.3 M. EFHX R RER I

BRI I ) AR 7 L R R 53 A — DB R A B SRR R R B R O IR AR
TR R A R R K PR A A R A A B RE A S ) e T A A R B A R R T B, R 2 3 2
K KR Z 1) i SR AR R R I, B3 8 IR R AR PR IR 4 T K PR e K e e T 4T i A2

2009— 2014 ARSI K b A 5 4 ) 6 S0 B8 22 ) o — B R A %, B S R 1Y
AR TR RS W SR R TR H BR T 2014 4F 191G 00 LU BRI 2014 4R 2 A8 B UK B2 T e 19 1 40

_____________________________________________________________________________________________________________________________________________________________________________________________________________

IRMERRR 12 0007.817ARN2% 20161  FAKE 5kZE AR ST 185%260(mm) 45 44 4T 2015/12/16



18 J. Lake Sci. (#a#3),2016,28(1)

T kAR YR SR TR (B 1) YA K RS B AR i, R R 5 2013 4F 11 A JFR 9K IR VR B V8
A B B AEY RS BAREZ A —E MK R (P=0.118)  HA 5 3™ 2% . 7 2 Ul B 1 2 1k
HAEYEAE 2011 4 2P R B, MAHA T R AER KT 0.8 me/L,JE T MoK, 1T o H X i i
AR AR AR U, 7E B AL TIVEK L EAKSE B> 1.0 me/L I, SR E SR M R AR B (P=
0.112) . ZE VT K FE A fik i A W K SF N (RS ZE 048 <25 me/L) |, REBE RO ZE K T BE A 2 B /U8 FREh i
R

YK PE AR A BB T B AR AR R ST R T G, Tl s i 5 v R — Bk (A R AR B A
KFB P AN 0.02.40 2014 4F BB EFEIRE 0.025 mg/L DL T B, il A4 By ik ARAR {8 75 A T 1 280K
B L B e 5 A B (0 56 RN K (L 11) AR A GE T th 3 W 8 A S vE R B 35 sk 2 i
2 SR A T 27K K LA I R E >0.025 me/L) |, Y K FE K Ak e A M8 400 F (kAR & <
25 mg/ L), BEE A A KA 2 BB L 4R A BRI

25 — 3.0
o pEAE R —e— TN a
20 k2.5
)
& X
£ 154 o8 Z
- 155
S ! ° &
1 10 Y =
= Y ! 1.0
4 i i i
#5104 P k & VoL
h O; | »o 0 q ; o 0.5
(o $ Q A \
O%ll ..... |c8|)nn(?|n ’..g?..?#ﬂ.....mc?om ..... ||||Q‘('r0
20 4 O YR —e— TP b L 008
3
£15 - 0.06 =3
: 2
110 1 0.04 &
3w
4
& 5 £0.02
0 \ 1 1 X ¢ 0
— (=3 o~ el N (=1 o~ <+ — D o <t —
S 2 Q@ 9o 9 8 = = = S <9 < oOm
— O o o o O o~ O o~ =} o~ o o~
S 2 T € T 2 T £ = 2 T £ Zm
(=) N (=) (=) (=) — — o o on o <t <t -
b=} S > — — — — — — — — — — 'Ed"
(=3 [=3 S (=3 [=3 (=3 [=3 [=3 (=] (=3 [=3 (=)
N N N N N N N N N N N N

N
P 11 2009— 2014 4F VMR K R PRRVR BNl e 32 15 ik e A ) RO O 2R
Fig.11 Relationships between diatom biomass and total nitrogen
and total phosphorus concentrations in Shahe Reservoir during 2009 —2014
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