2003 11 4 288 ~294

Biodiversity Science

430072
Isoetes
1. hypsophila 1. yunguiensis 1. sinensis
3
3

pH

3
3

pH
pH pH
3 pH pH
Q16 A 1005 - 0094 2003 04 -0288 -07

The geographic distribution and habitat of the Isoefes plants in China
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Abstract Isoetes is a genus of primitive vascular plants classified in the subdivision Lycopsida and occu-
pies a very important position in the evolutionary history of the pteridophytes. In recent years Isoetes has
declined rapidly in population quantity number and has even disappeared from many locations in Main-
land China. The genus is now considered to be rare and threatened or endangered in China and is listed
among first category protected plants. The progressive decline in populations of Isoetes in Mainland China
has been attributed to on-going anthropogenic changes however no data have been adduced to support
this assumption. In this study all present locations of Isoetes populations and locations where the genus
had been previously recorded but is now extinct were investigated in Mainland China. The habitat charac-
teristics  including elevation water pH value and the conditions of substrate were measured at each site.
Associated plants growing together with Isoetes were collected from each population. The result indicated
that the geographic distribution of Isoetes in Mainland China is discontinuous and that every population of
Isoetes is insulated from other populations. The three species of Isoetes in Mainland China occur at differ-
ent elevations. The current populations showed no obvious differences in water pH and other characteris-
tics. But habitats where Isoetes plants had been extirpated currently have higher water and substrate pH

values compared to the period when the sites supported Isoetes populations. These sites also had higher
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readings than the current locations of remaining Isoetes populations. This study indicates that populations
of Isoetes growing in marshy areas close to farmland are faced with intense competition from other hydro-
phyte species whose proliferation is encouraged by the use of fertilizers in adjacent farmland. The popula-
tions of Isoetes growing in the freshwater intertidal zone avoid competition with other hydrophytes because
of the periodic fluctuation of water level and thus grow comparatively well. The results indicate that the
geographic distribution and occurrence of Isoetes plants in Mainland China is closely correlated with eleva-
tion water pH competition with other species and water depth.
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Map showing the geographic distribution of Isoetes plants and sampling sites in Mainland China
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1
Table 1

Geographic distribution and habitat characteristics of the current population of Isoetes in Mainland China

Species Population code Location Elevation Habitat Substrate Population Popl{lation Height Vouchers
area size
L. hypsophila et Daocheng Sichuan 4400 m Shallow zones of plateau lake Lean sandy soil 15 ~20 w* 20 -50 2~6em  WH2001141
DE2 paocheng Sichuan  #22° ™ Plateau marsh Fertile peat soil 150 ~300 m* 2000 ~3000 4 ~8 cm  WH 2001137
b3 Daocheng  Sichuan 4320 m Shallow zones of plateau lake Lean sandy soil 20 ~30 m’ 100 ~200 2~6cm  WH 2001138
b4 Daocheng  Sichuan 4220 m Shallow zones of plateau lake Humic fertile swampy loam 60 ~80 m’ 300 ~500 2~6em  WH 2001139
DC5 Daocheng  Sichuan 4050 m Plateau marsh Fertile peat soil 80 ~ 100 m* 200 ~ 300 2~6 cm  WH 2001140
WH 2001166
1. yunguiensis PBI Pingba Guizhou 1280 m Valley marsh Fertile peat soil 100 ~200 m* 300 ~ 500 20 ~40 em 253‘157755402‘;3
I. sinensis XN Niuning  Anhui 360 My arsh in abandoned field Fertile swampy loam 20 ~30 m* 100 ~200 15 ~25 em ]\)\IV/:—ISZZ(100151023027
bl Jiande Zhejiang 134 m Freshwater intertidal zone Lean sandy soil 24w 50 ~100 15 ~25 em  WH 20011019006
b2 Jiande Zhejiang 134 m Freshwater intertidal zone Lean sandy soil 200 ~300 m* 2000 ~ 3000 20 =40 em  WH 20011019007
SY1 jSiZl:lggyang Zhe- 1280 m Valley marsh Humic fertile swampy loam 20 ~25 m® 50 ~100 20 ~25 c¢m ZECZSS;IZISOOI
SY2 Songyang Zhe- 1158 m 50 ~60 m> 500 ~ 800 20 ~30 em  WH 20020703001

jiang

Valley marsh

Humic fertile swampy loam
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Table 2 Habitat characteristics of the extinct populations of Isoetes in Mainland China

Species Population Location Elevation Habitat Substrate Vouchers
KUN 0002883
1. yunguiensis K1 Heilongtan Kunming Yunnan 2000 m Pond Gravel-coarse sand PYU 3636
Kmz Songhuaba Kunming Yunnan 2000 m Reservoir Clay sand KUN 0002885
KM3 Xiaoshao Kunming Yunnan 2000 m Rice-field stream  Clay loam KUN 0002888
K4 Shuangshao Kunming Yunnan 2160 m Rice-field stream  Clay loam KUN 0002886
Tianshengqiao KUN 65680
Xb1 Xundian Yunnan 2080 m Rice-field stream  Clay soil PYU 80902
1. sinensis L1 Yanshan Guilin  Guangxi 180 m Pond Loamy soil IBK 30688
DX1 Anjiashan Dongxiang Jiangxi 49 m Pond Loamy soil humus -
N1 Xuanwuhu Nanjing Jiangsu 100 m Lacustrine Loamy soil humus NAS 00070205
Hz1 Jiuxi Hangzhou Zhejiang 10 m Pond Loamy soil humus ZIFC 0188
Ib3 Meicheng Jiande Zhejiang 17 m Pond Loamy soil humus -
1 Wuxie Zhuji Zhejiang 260 m Pond Loamy soil humus -
I Huading Tiantai Zhejiang 10 m Pond Loamy soil humus -
Alternanthera philoxeroides Oenanthe javani-
ca Potamogeton maackianus
800 m
5
pH 7.7 pH
7.9
Eriocau- 3.2.2
lon decemflorum Epilobium pyrricholo-
phum Neanotis hirsuta Polygo-
num sieboldii Sphagnum palustre
5 pH =5.9
pH=5.5
3.2
2
3.2.1
7
pH 7.6 pH 7.5
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