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Temporal and spatial variation of aquatic macrophytes in West Taihu Lake
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Abstract The abundance and composition of aquatic macrophytes community has a great effect on a shallow lake

ecosystem. Shallow lakes that support abundant aquatic macrophytes when the water is clear may be degraded by excessive

nutrient inputs. Such degraded lakes are often turbid and devoid of aquatic vegetation. Taihu Lake is among the five largest

fresh water lakes in China. Its ecosystem has deteriorated due to the increasing amount of pollutants discharged into the

water body since the 1980s. Some aquatic macrophyte species decreased gradually and some even disappeared entirely in

Taihu Lake.

Many researchers focus attention on the aquatic macrophytes in East Taihu Lake while a few have focused on West
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Taihu lake specifically in recent years. In order to have a better understanding of the temporal and spatial variation of
aquatic macrophytes we divided West Taihu Lake into nine zones according to the data of routine aquatic macrophytes
investigations since 1989 by Taihu Laboratory for Lake Ecosystem Research TLLER  Nanjing Institute of Geogrphy &
limnology CAS. From 2002 to 2005 six comprehensive investigations on the macrophyte species biomass and distribution
in the nine zones had been performed with the point-intercept method in the entire area of West Taihu Lake. The results
show that there are 16 aquatic macrophyte species in 11 families 12 genera. The total distribution area of aquatic
macrophytes is about 10220hm® among which 64.58% is for submerged macrophytes 0.29% for emergent vegetation and
38.16% for floating vegetation. The biomass differs greatly among the species Potamogeton malaianus Nymphoides
peltata  Phragmites communis top all the species in biomass. Biodiversity suggests that no obvious changes occurred to the
species over the past four years but there exists a great seasonal difference in the species and biomass. The macrophytes
distribute circularly within Skm water body from the shore and around some islands. The east and south shore are the main
areas for aquatic macrophyte distribution with a fine continuity and full range of species. The only species of emergent
macrophytes is Phragmites communis mainly distributing above — 1. 6m water depth. There are 8 species of submerged
macrophytes making up the majority of aquatic vegetation. The distribution frequency of Potamogeton malaianus ranks first
and it is becoming the pioneer species with its constant spreading around Xishan island. Nymphoides peltata takes the lead
among the three floating macrophytes and tends to increase gradually in Qidu area. P. malaianus P. communis and N.
peltata can strongly adapt to the changing environment and they have become the dominant species in the West Lake
Taihu.

The degradation of water quality is among the main causes to the continuous decrease of aquatic macrophyte species.
The difference of sediments leads to a distinct regularity in the macrophyte distribution. Pen fishing and improper fishing
activities also cause tremendous threat to the aquatic macrophytes in some areas. The aquatic macrophyte species in West
Taihu Lake have continuously suffered decreases and some have become extinct since the 1950s but they have remained
relatively stable during the past four years. The aquatic macrophytes community shows a simple developing tendency and the

living conditions for the macrophytes are now becoming more and more severe.
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2.1
12 1 3 8 1
Nymphoides peltata  Gmel. Kuntze 91g m™’
Potamogeton malaianus Miq. Phragmites communis Trin.
1.6m
FEichhornia crassipes Mart. Solms Alternanthera Philoxeroides Mart.  Griseb
35em 50cm Vallisneria spiralis L.
19 ¢ m™’ Potamogeton crispus L. 15em
13gm™ 1.8% 2.3%
91 ¢ m™’ 69 ¢ m™’ 30g m~’
1
Table 1 Aquatic macrophytes species and average biomass in each sampling zone in Spring ¢ m >
Sampling zone
I n m v v v T W KX
Aquatic macrophytes species Sampling point TBMI g m™>  ABM g m~? TBM1 %
11 16 20 23 25 15 16 12 10
Phragmites communis 20 4 33 59 4 22 11 41 0 274 30 9.1
Eichhornia crassipes 10 0 0 11 18 9 5 0 0 53 6 1.8
Alternanthera philoxeroides 14 0 0 13 19 14 8 0 0 68 8 2.3
Nymphoides peltata 16 58 305 162 114 110 54 0 0 819 91 27.2
Potamogeton malaianus 12 86 101 120 76 158 68 0 0 621 69 20.6
Vallisneria spiralis 0 14 31 48 46 19 17 0 0 175 19 5.8
Hydrilla verticillata 6 0 48 52 35 45 14 0 0 200 22 6.6
Elodea nuttalli 0 0 44 31 21 32 23 0 0 151 17 5.0
Potamogeton maackianus 9 0 56 15 30 41 0 0 0 151 17 5.0
Potamogeton crispus 6 0 19 19 13 46 12 0 0 115 13 3.8
Ceratophyllum demersum 7 21 27 44 18 40 13 14 0 184 20 6.1
Myriophyllum verticillatum 0 26 43 30 16 57 11 16 0 199 22 6.6
TBM2 100 249 707 604 450 593 236 71 0 3010 334 100.0
TBMI Total biomass of a certain macrophyte species in all sampling zones TBM2
Total biomass of all macrophytes species in a certain sampling zone ABM Average biomass of
a certain macrophyte in all sampling zones the same below
\Y \ VI Vi 12
5 ~10cm Vil 3 Ceratophyllum demersum
Myriophyllum verticillatum L. VIl 41 ¢ m™’
2.2
15 2 3 Trapa maximowiczit Korsh
Wolffia arrhiza Linn. Salvinia natans L.
85%
387.2%
10 ~ 1000m’

276.5%
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Table 2 Aquatic macrophytes species and average biomass in each sampling zone in summer g m~

2

2

Sampling zone

Aquatic macrophytes species LR Sar\riplingvioimw e TBM_lz AB]YIZ o
§ 16 18 2 17 22 17 13 8 i i "
Phragmites communis 63 249 112 130 94 145 151 118 O 1061 118 12. 8
Eichhornia crassipes 32 37 46 32 37 34 26 59 O 302 34 3.6
Alternanthera philoxeroides 26 23 62 30 39 42 27 28 O 274 30 3.3
Nymphoides peltata 105 208 304 288 185 205 140 0 0 1433 159 17.3
Trapa maximowiczii 27 23 50 47 35 30 11 (V] 222 25 2.7
Wolffia arrhiza 25 26 0 0 30 23 48 28 0 178 20 2.1
Salvinia natans 50 0 0 0 12 12 22 26 0 122 14 1.5
Potamogeton malaianus 102 286 375 293 218 248 192 0 0 1711 190 20.6
Vallisneria spiralis 53 196 92 70 66 101 27 0 0 603 67 7.3
Hydrilla verticillata 58 111 153 85 66 68 71 0 0 611 68 7.4
Elodea nuttalli 11 25 48 76 75 53 37 0o 0 324 36 3.9
Potamogeton maackianus 14 26 65 53 4 49 55 50 O 354 39 4.3
Potamogeton crispus 13 33 55 57 59 33 46 39 0 333 37 4.0
Ceratophyllum demersum 7 24 23 36 62 57 30 23 0 259 29 3.1
Myriophyllum verticillatum 24 43 227 40 57 56 43 22 0 511 57 6.2
TBM2 606 1307 1609 1232 1076 1153 923 390 O 8298 922 100.0
I VVMV 15 I
1609 ¢ m™> VI 5 9
71 g m™ 390 g m™* 14
gm’ 20 g m”’ 3 190 ¢ m™? 159
gm’’ 118 ¢ m™
2.3
Spirodela polyrhiza L. 16
2 ~5m’
17¢ m~? 97.9%
3 ~5cm Hydrilla verticillata
Lf Royle Elodea nuttalli  Planch.  St. John
Salvinia natans Linn.  All Wolffia arrhiza L.
Wimmer 60%
20.3% 19.7% 1
125¢m™> VI 125 ¢ m™’
9 ] Vi
VI 3
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3
Table 3 Aquatic macrophytes species and average biomass in each sampling district in autumn g m 2
Sampling zone
Aquatic macrophytes species I SaZplingVLoimW = TBM,IZ ABl\i o
8 16 18 26 17 22 17 13 8 Bm Bm ”
Phragmites communis 79 261 133 195 164 72 0 92 0 996 111 12. 1
Eichhornia crassipes 24 44 61 46 o 0 0 0o 0 175 19 2.1
Alternanthera philoxeroides 35 41 61 57 0 o0 0 0 0 194 22 2.4
Nymphoides peltata 123 186 191 245 294 363 161 58 0 1621 180 19.7
Trapa maximowiczii 60 21 81 41 0 0 17 0 0 220 24 2.7
Wolffia arrhiza 25 19 36 0 0 0 0 80 9 1.0
Spirodela polyrhiza 19 37 35 27 44 18 0 180 20 2.2
Salvinia natans 78 0 137 0 0 0 0 0 0 215 24 2.6
Potamogeton malaianus 60 273 379 297 347 138 121 53 0 1668 185 20.3
Vallisneria spiralis 0 211 97 148 54 46 0 0 0 556 62 6.8
Hydrilla verticillata 39 82 116 123 106 52 0 0 0 518 58 6.3
Elodea nuttalli 21 53 48 39 97 83 0 0 0 341 38 4.1
Potamogeton maackianus 40 162 161 54 72 47 0 0o 0 536 60 6.5
Potamogeton crispus 70 43 40 41 56 90 0 0 0 340 38 4.1
Ceratophyllum demersum 0 42 58 22 73 49 0 0o 0 244 27 3.0
Myriophyllum verticillatum 0 61 63 56 121 64 0 0 0 365 41 4.4
TBM2 671 1532 1693 1389 1427 1019 299 202 0 8232 915 100.0
2.4
12 4
50cm 7.5C
Potamogeton maackianus A. Benn Ceratophyllum demersum L.
4
Table 4 Aquatic macrophytes species and average biomass in each sampling zone in Winter ¢ m 2
Sampling zone
Aquatic macrophytes species I : : : Sar\rfplingVLointVII . TBM_IZ AB]YIZ oM
8 16 18 26 17 22 17 13 8 g g *
Phragmites communis 11 20 33 42 25 11 26 52 0 220 24 6.2
Eichhornia crassipes 16 10 0 0 0 0 0o 13 0 39 4 1.1
Alternanthera philoxeroides 19 5 0 0 0 13 0 8 0 45 5 1.3
Nymphoides peltata 31 0 242 318 170 123 8l 0 0 965 107 27.2
Potamogeton malaianus 25 160 293 264 200 287 108 0 0 1337 149 37.6
Vallisneria spiralis 14 15 54 69 40 39 9 0 0 240 27 6.8
Hydrilla verticillata 12 0 30 13 10 26 0 0 0 91 10 2.6
Elodea nuttalli 0 0 62 33 80 15 0 0 0 190 21 5.3
Potamogeton maackianus 7 0 23 28 10 13 0 0 0 81 9 2.3
Potamogeton crispus 18 0 33 15 10 24 0 0 0 100 11 2.8
Ceratophyllum demersum 9 0 9 0 0 28 13 0 0 59 7 1.7
Myriophyllum. verticillatum 0 20 12 29 60 41 24 0 0 186 21 5.2
TBM2 162 230 791 811 605 620 261 73 0 3553 395 100.0
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Fig.2 Annual average biomass of different species in West Taihu Lake
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Shnnon-Wierner 49
Shannon 5 2002 12
2003 4
67910 2.51 2002 ~2005a
3.5
1984 20 90 *
2000 2005
51
9
5
Table 5 The species frequencies percentage of all samples containing each species and diversity index in different time
Investigation time
Aquatic macrophytes species 2002-09 2002-12 2003-04 2003-07 2005-06 2005-10
Phragmites communis 29 65 21 24 18 44
Eichhornia crassipes 3.6 11.8 3 2.6 1.7 5
Alternanthera philoxeroides 6 10 5 3.7 1.5 1.5
Trapa maximowiczii 8 0 0 6.8 5 1.5
Wolffia arrhiza 3.6 0 0 0 0 2.5
Spirodela polyrhiza 9 0 7.8 3.3 5
Salvinia natans 4.9 0 3 1.7 2.5
Nymphoides peltata 31 48 18 26 16 35
Potamogeton malaianus 18 78 13 33 17 55
Vallisneria spiralis 18 13 7 21 10 27
Hydrilla verticillata 9 9.8 8 13 10 11
Elodea nuttalli 8 6 4 9 6.7 6
Potamogeton maackianus 10 15 6 14 8 12
Potamogeton crispus 8 8 6 9 9 8
Ceratophyllum demersum 12 6.8 5 13 6 15
Myriophyllum verticillatum 8 3.2 4 15 9 16
Species richness 16 12 12 15 15 16
Shannon diversity 2.57 2.01 2.29 2.50 2.49 2.48

3.6
1948 >
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