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Impacts of human disturbance on the species composition of higher plants in the wetlands
around Dianchi Lake, Yunnan Province of Southwest China. XIANG Xi-xi, WU Zhao-lu,
LUO Kang, DING Hong-bo, ZHANG Hai-yan (Institute of Ecology and Geobotany Yunnan Univer-
sity, Kunming 650091, China). -Chin. J. Appl. Ecol. ,2013,24(9) . 2457-2463.

Abstract; Introducing higher plants to build semi-natural wetland ecosystem is one of the key ap-
proaches to restore the wetlands and lakes that suffered from serious pollution and destruction.
Based on the investigation data from 128 quadrats at 26 sampling sites in the wetlands around Dian-
chi Lake in December 2011-October 2012, and in combining with the references published in the
1960s, this paper discussed the impacts of human activities on the species composition of higher
plants in the wetlands around the Lake. In 2012, there were 299 species of 88 families in the wet-
lands, of which, 181 species were native species, and 118 species were alien ones (including 32
invasive species). Of the 42 species of hydrophytes in the total species, 13 species were alien ones
(including 2 invasive species). In comparing with the species data recorded in the 1960s, 232
plants were newly recorded and 43 species disappeared in 2012. Aquatic plants changed obviously.
The decreased species were 2 submerged plants, 2 floating plants, and 5 floating leaved plants, and
the increased species were 8 emergent plants. Fourteen community types were identified by cluster
analysis, of which, the main communities were those dominated by alien species including Pistia
stratiotes and Alternanthera philoxeroides. As compared with the data in the 1960s, the plant com-
munities dominated by native species such as Ottelia acuminate and Vallisneria natans were not
found presently. Therefore, in the practice of introducing higher plants to restore the degraded wet-
lands and lakes, it would be necessary to scientifically and appropriately select and blend plant spe-
cies to avoid the wetland degradation by human activities.

Key words: Dianchi Lake; wetland plant; degraded wetland; plant community; species invasion.
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Fig.1 Sampling sites in the studied area around Dianchi Lake.
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Table 1 Diversity of species and genus in families of higher plants in the studied area around Dianchi Lake

Bl % J& Genera i Species

Family name $5 Number % 5 Number %
Bk Compositae 24(7) 10.3(7.9) 27(7) 9.0(6.4)
RAFE Graminae 20(10) 8.6(11.2) 23(10) 7.7(9.1)
R Leguminosae 15(7) 6.5(7.9) 19(7) 6.4(6.4)
Rt Rosaceae 12(6) 5.2(6.7) 14(6) 4.7(5.4)
By Moraceae 5 2.2 10 3.4

K g 2R Araceae 7(2) 3.0(2.3) 9(3) 3.0(2.7)
PHR Cyperaceae 5(6) 2.2(6.7) 9(9) 3.0(8.2)
HER Polygonaceae 4(2) 1.7(2.3) 9(7) 3.0(6.4)
ARk Solanaceae 4 1.7 8 2.7
PIEF Umbelliferae 6(2) 2.6(2.3) 7(2) 2.3(1.8)
HEFE Liliaceae 6 2.6 7 2.3
BIER Labiatae 6(4) 2.6(4.5) 6(4) 2.0(3.6)
BtiEt Salicaceae 2(2) 0.8(2.2) 6(2) 2.0(1.8)
IRF3%F Potamogetonaceae 1(1) 0.4(1.1) 6(8) 2.0(7.3)
ZER Scrophulariaceae 3(4) 1.3(4.5) 5(4) 1.7(3.6)
IKEEFR} Hydrocharitaceae 3(5) 1.3(5.6) 3(6) 1.0(5.4)
GRS Single species family 34(17) 14.7(19.1) 34(17) 11.4(15.5)
oAb} Others 75(14) 32.3(15.7) 97(18) 32.4(16.4)
&1 Total 232(89) 100 299(110) 100

55 M 1960s %G Number in brackets were dada in 1960s. T [A] The same below.
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Table 2 Diversity of species and genera of wetland plants
in the studied area around Dianchi Lake

J& AL J& Genera i Species
Number of B % B %
species in Number Number

the genera

1 190 81.9 190 63.6
2 28 12.1 56 18.7
3 8 3.4 24 8.0
4 3 1.3 12 4.0
5 1 0.4 5 1.7
6 2 0.9 12 4.0
Bt 232 100.0 299 100.0
Total

g w15 190 J& (Fh) |, 8 S 280 81.9% F
B 63.6% .3 B Je 3 Fh LALLM A Lo vl s ( Li-
gustrum) N & HJ& ( Pennisetum ) 55 14 J& 53 Fh
Y1, 50 B BB R B 6. 0% F1 17. 7% , Hop
W& J& ( Ficus ) FHR 22 & ( Potamogeton ) & Fh U i %
(FL12 ), RS 4.0% .
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Table 3 Geographic distribution types of families and genera in wetlands of Dianchi Lake
Hi B A% 4 A3 A X 2 A Al Family J& Genera
Geographical element Distribution types ¥ Number % ¥ Number %
T World distribution 1 #5434 39(25) 44.3(65.8) 42(23) 18.1(25.9)
T Loy 2 A 23(8) 26.1(21.1) 40(19) 17.2(21.4)
Tropical components 3 Aty Y FN AT 5 Y (8] W 43 A 3(1) 3.4(2.6) 17(2) 7.3(2.3)
4 [HHEF A 515 3(1) 3.4(2.6) 10(6) 4.3(6.7)
5 I 2 ST RN S A 2 2.3 7(3) 3.1(3.4)
6 YN 2 Ay SR S A 1 1.1 8(1) 3.5(1.1)
7 LN 4 A 11(2) 4.7(2.2)
TR B 8 Jbiki oA 13(2) 14.9(5.3) 43(21) 18.5(23.6)
Temperate components 9 ZR W AN & I i) W7 o3 A 2 2.3 14(4) 6.0(4.5)
10 1HHFHE 4316 1(1) 1.1(2.6) 18(5) 7.8(5.6)
11 3R S oA 1 0.4
12 My et X P9 % I A3 A 1 1.1 7(1) 3.1(1.1)
13 AR 1 0.4
14 R4 A 9(1) 3.9(1.1)
rh E R LS 15 W EREA 4(1) L7(1.1)
Elements endemic to China
ST Total 88(38) 100 232(89) 100
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Y RN R RIS Z (8 2).
2.3 A S IAIFY AL

TEWIA KB 299 FhAd Yy rh K AEAE ) 42 b
MEAEAEY) 94 Fh R AAEW 163 i, 43 7 MR R
) 14. 1% 31.4% F1 54. 5% . T 1960s I 2¥ () HiH)
e KAAEY 41 R IR E R 47 B AR RS 22
. e 2 Byt 2 v L DX rp AR AR i o
LU B BH S 385 0, /K A=A P RS A AS T AR EL )
sy (181 3).

100 1 = 1960s

02012
80

(=)
(=}
T

Bk
Percentage (%)
&

3
(=]
T

A . B

HEYI4E R, Composition of plants

2 JEE DR R R 2H AR

Fig.2 Change of plants’ sources in the studied area around
Dianchi Lake.
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Fig.3 Change of plants’ ecotypes in the studied area around
Dianchi Lake.
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Table 4 Change of plant comunities in wetlands of Dianchi Lake
el 1960s!7] 2012
Community type A 3 L A 3 UL A I3 FHURE £
Average coverage ~ Number of  Average coverage Number of Average height Distribution
(%) species (%) species (em) sites No.
ok Phragmites australis 100 6 90 7 160 3.8.10.14 21
B Acorus calamus 50 4 - - - -
W Zizania latifolia 90 7 - - - -
JKJH Typha angustifolia - - 100 8 140 4.10.,14 26
=BT Alternanthera philoxeroides - - 90 6 30 7.10.15.16
JKH Echinochloa crus-galli 80 1 - - - -
223K Eleocharis dulcis 15 8 - - - -
Y Nelumbo nucifera - - 50 ~70 8 100 6.25
BEE Nymphaea tetragona - - 40 ~50 7 10 2.6.14
1372% Nymphoides peltata 95 7 - - - -
%2 Trapa natans 50 7 - - - -
WFSRAE Ottelia acuminata 60 4 - - - -
IKH Halerpestes cymbalaria 100 1 100 5 15 4.7.12 1516
WYTLT Azolla imbricata 100 2 100 2 1 8.13.16.17
M Lemna minor - - 90 2 1 11.12 .16
K& Pistia stratiotes - - 90 ~ 100 3 10 12.15.16.,17 .18 21
JH B Potamogeton crispus 100 1 - - - -
55 Vallisneria natans 60 5 - - - -
kR 32 Potamogeton wrightit 75 8 - - - -
SR 3 Potamogeton lucens 40 ~ 60 5 - - - -
243 Potamogeton pusillus 83 4 - - - -
¥ Chara vulgaris 70 4 - - - -
Gt Ceratophyllum demersum 100 3 80 3 -10 13.14 .19 21
e 80 ~90 7 90 2 20 2 .8.12.16 .20 25
Myriophyllum aquaticum SN S A
B Hydrilla verticillata 80 6 80 5 -15 14 21 23
212855 Chloranthus holostegius - - 90 1 -10 8.10.13 .20
ZS G Leersia hexandra - - 100 3 15 2.5.19
0r " 19605 PIAE—E R B IR A AL 0 A 2R B, st Ak
sl JBT, SE N Fh Z2 A T T Y g DX R Y
g oSSR K IV, 7018 32 2 AT BT ARA 8975 5% R FIN
B o) TR, A AT RS A eSS 9035 DX s
E FHRER WA T B R A A SCH) 2 4E % A
" h h A, W) IR AT AR PR 88 B 232 IR
0 | | 299 #, Fooht, FHCR 2 04 4R (27 ) R AR
A ﬂcéﬁfmas_ﬂH dmiywwpe P (23 Ff) B (19 Bl , HRbRE 34 BECHBHE B
- 38.6% ) MFHE 190 J8 (Fi) (i 8 SHY 81.9% |
B4 EhE XK AR R AR B4 ke fik E s 4
Fig. 4 Change of aquatic plant species in the studied area FRESN 63. 6% )- 5 20 40 60 AFALHYIH A S

around Dianchi Lake.
A TEAEY) Floating leaved plants; B 277 FH%) Floating plants; C. 7L
JKAHHY) Submerged plants; D #E/KAHY Emergent plants.
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