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Tab.1 Basic Features of Sample Plots
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20 50~70 3.0 2.5 20
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Tab. 2 Basic Features of Sample Plants

(em)/

(cm)/

(cm* cm)

63/0.70/84 % 83
71/0.68/49 % 68
63/0.77/37 %74

141/1.99/74 % 63

78/0.79/144 % 73
67/0.72/48 %75
100/1.71/102X 120
73/0.69/64X59

70/1.32/83% 73
63/0.72/65% 32

72/0.78/64 % 68
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153/1.37/144 % 110

113/1. 38/89 % 60
85/1.12/54% 53

75/0.63/34% 23

416/5.24/412 % 331
343/4.28/324 % 220
154/2.41/150X 86
167/3.35/140X93

214/3.01/120X 92

388/4.86/354
330/5.19/454

* 373
* 246

280/3.27/167 83

66/0.86/67 %73 —
73/0.79/44 % 58
26
64/0.46/54 % 53
63/0.52/74 % 48
86/1,22/77% 93 —
20 105/0.99/99 % 68
120/1.57/120% 72 —
113/1.52/124% 73
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74/0. 66/43 X 44
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60/0. 62/66 * 34
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80/0. 64/46 % 36 —
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Fig.1 Soil Water 8§D and §'*O Values at Different Soil Layers in Different Microhabitat in
Representative Sample Plots with Different Karst Rocky Desertification Degrees
: 9D.8" 0 oD 570 :
B 3 ) oD (—120. 55 ~
2.2 8D. 8" 0 —74. 35).8"%0 (—15 91~—8 70)
,8D. 8" O s 0. 109
0. 132, O0D(—115 68~ —93 08)
dD.5" O 2(A), oD SO (—15 78~—11 74) ,
3O 3D 80 . 0. 058 0. 086,
s o oD 30 o
3D 3% 0 s s . 3D, 8" O
5D §"%0 ) (P<C0. 05), )
oD 3" 0 3D, 0O N
. 3D 870 . (P<<0. 05),
. L2sl | 2(C)
. 8D.8" 0O ,
fiel , 4 s oD (—120. 22~
30 m —74 35).8"0 (—15 87~—8 70)
s ,oD O] s 0. 132
[25.26] 0. 092, OSD(—118 67~
. (251 —106. 14)  §"0O (—15 55~—12 12)
, , s 0. 058 0. 086, .
o oD 3" 0O oD 30
. N 8D, 58" O (P<C0. 05),
tel ,0D . .
R (P<C0. 05),8"%0
2(B) N N (P<C0. 05),



1172

207 .
O EEARTREAK ’
O #5244 (0~10 em) [14] [16]
40F % (10-30 cm) A
. b
A a : [12.13]
60 | » Querejeta
-100 | o
-120 | A s Lz71
b
140 ; . i ; ; i
50 (%)
20 . w
& FEPARNTRACH EAK .
A ATTEATT T ACHT R
40 O A R |- bk
WA A [ s ,
® sk LY °
01 A ek “ ° .
— [RAEELMWL
3 » .
= B0
100 F 30%, , ]
120
' B 33.65%.,
-140 - 0
8"0 (%)
b Y
20T e AR A Uk
A R FE AR R A 3K
40 | & PEEATSUE i K
O EATIAEAE A A -k 30%
® &K
-60 1 & gk %‘ o 20% ° o
B K EELMWL
f 80 b
2 12. 39%,
=100 F ’
-120 | c 30 cm. ,
50 em™
-140
80 (%)
2 3D 3"0 LMWL X
(A) 3D 80 (B)
©
Fig. 2 Relationships Between 8§D, 8" O Values of Different
b b
Water and LMWL(A), the Distribution of 8§D,§O
Values of Different Water in Various Microhabitat(B) and ’ °
in Different Karst Rocy Desertification Plots(C) ’ ’ .
11
2.3 s
[21~23] ) White [2)

3 s s s Pinus strobus



7 s 1173

3 oD 80
Tab. 3 Characters of 8D, 8O Values of Plant Xylem Water and Soil Water in Various Microhabitat

oD (C0%) oD + %0 oD (CV)

310 %0 310 + (%) 310 (CV)
17 —115.68~—93.08 —103.80=E5. 97 0.058
—15.78~—11.74 —13.18£1.14 0.086
15 —120.22~—97.81 —111.29=+6.54 0.059
—15.90~—11.90 —14.46+1.06 0.073
17 —119.85~—92.27 —110. 64=%7.07 0. 064
—15.59~—11.65 —14.29£1.17 0.082
17 —120.55~—74.35 —107.86411.71 0.109
—15.91~—8.70 —13.91+1.84 0.132

4 8D §"0

Tab. 4 Characters of 8§D, 8O Values of Plant Xylem Water and Soil Water in Different Karst Rocy Desertification Plots

850 (%0 350 U+ 590 %
8D (%) 8D (%) + oD (CV)
b —118. 67~ —106. 14 —116.01+3. 85 0.033
—15.556~—12.12 —14.8940. 94 0.063
. —117. 89~ —100. 42 —109. 3345. 57 0.051
—15.59~—12. 46 —14.23-40. 96 0.067
s —120. 55~ —93. 08 —106.7048. 45 0.079
—15.91~—12.50 —14.1041.02 0.072
21 —120.22~—74.35 —104.56+9. 64 0.092
—15.87~—8.70 —13.064+1.73 0.132
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Fig. 3 Proportion Chart of Plant Water Use in Various
Micro-habitat with Different Karst Rocky

Desertification Degrees
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CHARACTERISTICS OF WATER SOURCES OF COMMON PLANT SPECIES
IN VARIOUS MICROHABITATS IN KARST ROCKY DESERTIFICATION
AREA IN CENTRAL GUIZHOU PROVINCE

DU Xue-lian'*, WANG Shijie*?, LUO Xu-giang”*

(1. Department of Resources and Environment Management, Guizhou University of Finance and Economics, Guiyang 550025, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 3. Puding Karst Ecosystem Research Station, Chinese Academy of Sciences, Puding 5621003

4. School of Geography and Tourism, Guizhou Normal College, Guiyang 550018, China)

Abstract; Stable isotope analysis can be used to investigate water sources of plants because of no isotopic
fractionation during water uptake by terrestrial plants. Ecosystems in the karst region of southwest China
are very fragile due to the thin soil layer and intensive infiltration capacity of rock fracture, which result in
a very limited amount of water storage for plant uptake. Water retention in the soil zone and shallow
fractured rock zone (subcutaneous) is a key factor for plant growth. However, the source of water for
plant growth in karst region remains unclear. Distinction of water sources taken by karst plants is a
challenging task for botanists and hydrologists, and has important implications for ecosystem
management. In this study, we selected 5 dominant plant species grown in various micro-habitats in the
Wangjiazhai catchment, a typical karst desertification area in Guizhou Province. The spatial heterogeneity
of plant water sources at niche scale and the response of the heterogeneity to different karst rocky
desertification degree were studied. Proportions of water sources for plant uptake were determined by the
3D and §" O values of plant stem water, and the water taken from different soil layers and the
subcutaneous zone. The following conclusions were drawn from the analysis: (1) The 8D and §'*O values
of soil water were significantly different among various micro-habitats, stony surface had the most positive
3D and 8" O values, stony crevice had the most negative §D and §" O values, the others had the medium §D
and 8" O values. The 8D and §'® O values of soil water were significantly different in soil profile and the 8D
and 8" O values of soil water in the 0—10 cm layer were more positive than those in the 10—30 cm layer.
(2) The plant species absorbed water from both soil layers and subcutaneous zone and these plant species
extracted more water from soil layers than subcutaneous zone in rainy seasons in general. The proportion
of plants water use from the subcutaneous zone decreased with increasing degree of karst rocky
desertification. Pyracantha fortuneana , Rhamnus davurica and Viburnum utile in slight and non karst
desertification grade extracted water from both soil layers and subcutaneous zone, while these plants only
used water form soil layers in medium and severe grade, and Platycarya longipes and Carpinus pubescens
in non karst desertification grade extracted water from both soil layers and subcutaneous zone, while these
plants only used water form soil layers in slight grade, which is mainly due to various vegetation types,

disturbance regimes, soil conditions and crack growth degree of rocks in different grades plots.

Key words: karst rocky desertification; micro-habitats; water sources; stable hydrogen and oxygen isotopes



