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Current status and 30-year changes in aquatic macrophytes in Lake Dianshan, Shanghai
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Abstract: The current status of aquatic macrophytes in Lake Dianshan was surveyed from August 2009 to May 2010. The succes-
sion tendency of aquatic vegetation and reasons for the diversity loss were discussed. The results showed that the aquatic flora in the
Lake Dianshan included 29 species which belong to 25 genera, 18 families, now the proportion of cultivated or exotic species was
higher than that in the past. The aquatic vegetation, especially submerged vegetation, was shrinking dramatically during the past
30 years. Main vegetation type now has switched from submerged to free-floating, meanwhile Potamogeton malaianus has replaced
Vallisneria natans to be the dominant species of submerged vegetation. In addition, increased nutrient concentration and decreased
water transparency, combined with enhanced growth of planktonic and epiphytic algae, accounted for substantial portions of both
the decline of aquatic vegetation and succession of submerged dominant species. Furthermore, a range of human activities along
with urban and fisheries development have accelerated the aquatic vegetation decline as well as influenced the direction of succes-
sion and diversity patterns. The high nutrient level, low water transparency and intensive human disturbance in Lake Dianshan
would make recovery of aquatic vegetation difficult.
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Tab. 1 The list of aquatic macrophytes in Lake Dianshan (2007 —2010)
GERYEEES * A WU (% )
HEKHEH 20.30
F%2E Phragmites australis ARAF} Gramineae JRFEAY Graminids 10.50
Z i Typha orientalis ZHi Bl Typhaceae ARHHY Graminids 5.60
K Zizania latifolia * KAF} Gramineae RELAY Graminids 1.80
Z U Sagittaria trifolia TSR Alismataceae ZEIEM Sagittariids 1.20
% Nelumbo nucifera ™ [ 3% R} Nymphaeaceae ER Nelumbids 0.60
Fi Oryza sativa ™ (15] KAF} Gramineae KA Graminids 0.60
TR 7.30
W25 Trapa incisa Z2 B} Trapaceae ZE /Y Trapids 4.90
[E3% Nymphaea tetragona ™ [ %} Nymphaeaceae M%7 Nymphoids 0.60
#3E Nymphoides peltatum J&JHA} Gentianaceae ffE3%E A Nymphoids 0.60
S Marsilea quadrifolia“ﬂ SER} Marsileaceae SEARY Marsileids 0.60
HRF3% Potamogeton distinctus'") IR ¥-3% Potamogetonaceae 7%} F3% Natopotamids 0.60
BRI 72.54
R W Eichhornia crassipes* 4 i AAER) Pontederiaceae  RUHR 3% %! Eichhornids 33.74(2009 H24¢)
£ Spirodela polyrrhiza 7R} Lemnaceae FFEA Lemnids 11.20
R Alternanthera philoxeroides® (E) %l Amaranthaceae JKIEH! Decodontids 9.80
JK%& Hydrocharis dubia JK ¥R Hydrocharitaceae 7K #5# Hydrocharids 9.20
MIHSE Salvinia natans #H-3ER) Salviniacese P& Salviniids 4.30
WETT4T Azolla imbricata WITT R} Azollaceae VR Lemnids 3.10
2 3% Ipomoea aquatic ™ (E) TEAER} Convolvulaceae TR Ipomeids 0.60
3% Lemna minort! PR Lemnaceae A Lemnids 0.60
UK 23.30
FritERF-38 Potamogeton malaianus HR F3% Potamogetonaceae K HR T-3% Magnopotamids 16.10
FHORAN R 3 Myriophyllum spicatum /NZAIlI® Haloragidaceae  JREE %% Myriophyllids" 5.60
4t Ceratophyllum demersum 4xff i Ceratophyllaceae 4 A7 Certophyllids 4.90
IKJE B Cabomba caroliniana® [ Rl Nymphaeaceae JK B/ Batrachids 4.30
YL Potamogeton crispus R F3% Potamogetonaceae KR F3% Magnopotamids  3.10(2010 5% )
YA Hydrilla verticillata JK Rl Hydrocharitaceae  /NHRF3% Parvopotamids 1.80
W ¥ Vallisneria natans JK Rl Hydrocharitaceae 77 5L/ Vallisnerids 1.80
KX ¥ Najas marina KPR} Najadaceae /INIR T3 Parvopotamids 0.60
/N Najas minor KR} Najadaceae /INIR T3 Parvopotamids 0.60
BT IR 732 Potamogeton pectinatus R F3% Potamogetonaceae  /)MRT-3% Parvopotamids 0.60
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2 JELLIKAL R SR R 2 R A (1983 — 2010 4 )
Tab.2 Changes in species composition of aquatic macrophytes in Lake Dianshan (1983 —2010)

LYE i 1983 —1988 4141 1991 —1992 451 2007 —2010 4F
T T LT Azolla imbricata . . .
4t Ceratophyllum demersum . . .
YA Hydrilla verticillata . . .
JK%& Hydrocharis dubia . ° .
FPE Lemna minor") . . .
3 Marsilea quadrifolia . . .
FEURINEE 8 Myriophyllum spicatum . . .
KB Najas marina . . .
/NK#: Najas minor . . .
H3E Nymphoides peltatum . . .
VAL Potamogeton crispus ° ° °
R F3% Potamogeton distinctus . . .
IR F-3% Potamogeton malaianus . . .
B KR F3% Potamogeton pectinatus . . .
25 Phragmites australis . . .
B3 Salvinia natans . . .
3 Spirodela polyrrhiza . . .
W25 Trapa incisa . . .
W Vallisneria natans . ° °
2§ Ipomoea aquatic ™ . . .
3% Nelumbo nucifera ™ . . .
[MES%E Nymphaea tetragona * o . .
IR Zizania latifolia * . . .
R EAEE Alternanthera philoxeroides® . . .
R 9 2 ol U Sagittaria trifolia . - .
JRHR & Eichhornia crassipes * 4 . - .
PR /NIRF-3% Potamogeton pusillus - . _
K Pistia stratiotes * & - . _
S Fh T Oryza sativa ™ - _ °
Fli Typha orientalis - - .
JKJE B Cabomba caroliniana® - - .

TR AT SRR AR o 7B, - VR 1) 1983 ~ 1993 AE ) PFAETAESCHR Y oR Ok R BK I # Lem-
na perpusilla™ , = (I AL T 25 2 HESAL TR V4 Lemna minor™ $54% LASE I 5 SRl S RS AT .

3 30 AR AR BLEURIIR /I, HL 1992 —2010 4F A8 fL A KT 1987 — 1992 48, Hov itk mti#) 32
Pifc L, 1992 —2010 AEREA AN R 99. 03%  HUCHHEAKKIYRES (79.20% ) , 7 MAR P A v 1T BLBE K
BUNCL15% ) AR R R BT BUIEK 98. 63%  (ELISVF AR T AR R MR SN, 2409 1992 Y 6 . HR A H
PIRETE T BR PRI AR I S S AT B Yt 906 . 5 e E A A VTLL + BRI 3¢
TR s 590 + PP MR A S SR s BN S S K R 7 A0 T I R BT S B BT 1O
R ORI BV (3 3) , JLrp A 57 T RORRUIR A8 5 O 38 1 B T R R T & e 78 A
Z2 USROS . FIRITTE LL 80 3 208 A0 16 U © N /KA ) 8 22 D SR PP A , T D/ AR 0 A o 1) 2 2000 55
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3 VE LKL S R R AR (1987 —2010 4F)
Tab. 3 Changes in area of aquatic plant communities in Lake Dianshan (1987 —2010)

S A TR (km? ) EWE R (% ) AR (% )

RET R
198747 199205 2010 1987147 199203! 2010 1987 -1992 1992 —2010
PRI YRR 0.09 0.36 0.08 0.14 0.57 0.13 - -179.20
JeE 553 0.09 0.10 0.05 0.14 0.16 0.08 18.60 -51.43
IRETE - 0.25 0.02 - 0.41 0.04 - -91.37
FiEHR - - 0 - - 0.01 - -
IFAE MRV - 0.02 0.02 - 0.04 0.03 - -1.15
W - 0.02 0.00 - 0.04 0.001 - -94.88
PSSR - - 0.02 - - 0.03 - -
PR BV 37.85 22.7 0.22 61.05  36.66 0.38 -39.95 -99.03
T ERETE - 2.47 0.01 - 3.99 0.01 - -99.71
TR - 11.14 - - 17.97 - - -
AT IR R - 5.05 0.18 - 8.15 0.31 - -96.43
Lo 33 - 3.64 0.02 - 5.87 0.03 - -99.59
TR AT B S % - 0.03 0.01 - 0.05 0.02 - ~55.94
SO FERETE - 0.40 0.01 - 0.64 0.01 - -98.82
EIF RIS - 2.22 15.73 - 3.57 26.71 - 608. 60
LM + TR - 1.56 - - 2.52 - - -
SR - - 0.01 - - 0.02 - -
THYLLT + ML SE R - 0.48 - - 0.78 - - .
R R - - 0.01 - - 0.02 - -
KI5 - 0.17 0.01 - 0.27 0.02 - -93.05
RUR V% - - 15.7 - - 26.66 - -
it 37.94 25.33  16.05 61.19  40.84  27.25 -33.08 -36.65
# 1987 4F 1992 4F 3¢ (LI T AL A 62km? 2009 —2010 AEF AT A 58. 9km? 1« — 7 {2 32 o841,
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Fig. 2 Distribution of aquatic macrophytes

in Lake Dianshan (2009 —2010)
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Tab. 4 Changes in environmental influences in Lake Dianshan during the past three decades

WEEH T 1984 — 1985 4E[>] 1986 — 1999 4E[18] 1999 —2003 4[18] 2008 — 2009 422
B IR RER SR W WESR
TN(mg/L) 1.78 2.47 4.29 2.55
TP(mg/L) 0.07 0.13 0.20 0.17
N: P 25.8 19.0 21.5 15.0
AR (em) 49.90 52.03 54.10 38.69
4% a (pg/L) 5.96 9.06 17.39 21.19
YNSRI WA 7251 ,2005 AR M 10 R B S E 2002 4738 T S ikl &k 25

s K BRI 1980140, 1990580 2000522 .

(2) KT EEAL. 1999 —2000 4G , 3 LIS A 6 B 7R, IR KRS SRR AN 4 2% a Wk
JEISHAR 5, 375 P 3 U Y- AR AE 5 Sem. 2008 — 2009 4F 3 1132 W 7 32. 65 — 44. 12em Z ] ) MR K
AR WIS A B R (ST) 56 RE0 R 5 (K,) fI5E R : K, =0.096 + 1.852/ST L) [ Spence 5
HH O R R 2R OR B R IR T 2, OBTR R REFIK FOETR 1% R IE) Z X RWEH AR, 2, =
4.6/K, SRR H RS L0 4 4 2002 R BE SR B 1 T, L R L0304 3 43 /K Sk T 8 o
L. 6m"" | PR T 0 JEE YR T o 0 A 40 DA DB 1 2 A I B R T K AL (A 3 o o 2 KK 248 AR W e 4
TR T R 1 B T A K b LA e A P TR R A R TSR A O T A Rt LA
W AR T KR LR R T 5 SE IR K T O RR A JE BBR A A ITT 7 A 37 B B BRI 00 R o AR

I IR A R T R T AR 02 1 R L3 7 A R R A f T2 SR T A S S 0 kT IR
PHERR IR M BRR 1 7 1) RV 22 RE VAR S 415 24 4 e 18 2 ke, 2005 4R AT 3 1L DT K LT3 A6 288 ) 9 3 A
2005 AFJEE 1 HEAS 1 AT IR 15 0 30 T AR T i R T 2 AR A 2, )RR I 7 R R XK T B R, %
LKL B F A i R 5 R PR 5 B2 BB A B0 R 7 T 2 25 3% 3 WU B M IR 1 S 1R A0 A F) Kk A
R R LA (015 T M T R VK DX S P HE A R I 3 D T 0 A4 1T R K P R RE 9% R
MR WS TETS , (H bl TOCALAE 10 — 12 F 30kt B0, R FL V% 3 Bl U L eI A 72 . L il
DXL I T 2 252 S BT 1R R A o 400 388 38 38 A T e R 01X, U A D K A o S A 4 1 B 1 A0 A
A BL T, 3 IR B3 X = B AU T 1 B8 X 11 DB RL . LA skl 5 R S SFe A L 481 ) Tt 138 A
SR SR E LK A R Y R 2 R .

R B R S R S BT L 0 K A A R R, R U L K A TP i B
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