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Table 1  General features of sampling rocks among three ecosystems
* Mean = standard error
Sample case
Stony desertification ecosystems Manmade forest ecosystems Secondary forest ecosystems
Rock height/cm 123.05 +7.03a 123.3 £10.04a 164.7 £15.50a
Rock Slope 66.44 £3. 1a 73.9 £3.63a 73.65 £2.53a
Rock roughness 26.64 £2.54a 26.64 £2.54a 30.17 £2.65a
Canopy coverage above rock /% 0 +0c 18.6 £9.2b 50.7 £12.5a
\E(4) 503 E(2)  NW(2)  SE(1) NW (2) SE
Orientation of Sampling rock surface SW(2)  NW(1) SWi - NE(1) s (2) NE(2)
W(1)  N(1) SW(1) N(I)  E(2)
P<0.05. .

Note: Different lowercase letters indicate significant differences between two systems ( P <0.05) . Numbers in brackets represent the amount of sampling

rock surfaces in specific orientation.
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Table 2 Comparison of ecological factors on rock surface among three ecosystems

+ Mean + standard error

Ecological factors
Stony desertification ecosystems

Manmade forest ecosystems

Secondary forest ecosystems

49.7 £2.7b 58.4 +5.9b 80.6 +1.5a
Lowest air humidity above rock surface/%
95.3+15.7a 71.6 +18.9a 15.18 +7.1b
Highest radiation on rock surface/( mol/m? /s)
Highest air temperature above rock
16.8 +0.8a 16.1 +1.4a 7.2+0.5b
surface/°C
5.6 £0.1a 3.6£0.3b 1.9 +0.1¢
Lowest air temperature above rock surface/°C
11.2 +0.8a 12.6 +1.4a 5.3+0.5b
Biggest air temperature difference above rock surface/°C
17.9 +1.4a 16.1+ 1.8a 6.0 +0.6b
Highest temperature on rock surface/°C
8.3 +0.2a 4.2+0.2b 3.2+0.2¢
Lowest temperature on rock surface/C
8.3x0.2a 4.6 +£0.5a 3.3+0.2b
Biggest temperature difference on rock surface/°C
1.6 £0.1b 14 +2a 22 +3.9a
Water content of epiliths/%
43.1 +4c 1217.8 +191.2a 199.57 +70.4b
Calcium carbonate content of epiliths/( g/m?)
P<0.05.

Note: Different lowercase letters indicate significant differences between two systems ( P <0.05) .
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22.9 +7.1 kg; 3290.5 +
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present Relative Lowest air humidity above rock surface Relative
highest radiation on rock surface Relative highest air temperature a—
bove rock surface Relative lowest air temperature above rock sur—
face Relative largest air temperature difference above rock surface
Relative highest temperature on rock surface Relative lowest tem—
perature on rock surface Relative largest temperature difference on
rock surface Rock roughness Rock slope Calcium carbonate con—
tent of epiluths Water content of epiliths respectively. )
1
Fig. 1 Principal component analysis of impact factors to epiliths

among three ecosystems

4 11 31 188
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P <0.05. 1.5

Y

log o ( different lowercase letters above the bar indicate significant difference between two ecosystems( P <0.05)  the up-

per /lower end of the dashed line represent 1.5 fold the interquartile range any point out of this range is outlier the upper /

lower part of the box represent the quartiles the wider line in between represent median the square swings on the median line

represents mean value. Y axis is on logarithmic scale. )

2

Fig. 2 Boxplot of organic matter contents and nutrient concentrations in epiliths among three ecosystems

3

Table 3 Factors correlated with the organic matter contents of epilihs

Rock surface ecosystems Estimate Estimate Partial correlation coefficient
5.270%**
Intercept
) _ . 1.829%** 0.231° 0.745%**
Relative Lowest air humidity above rock surface
. . -0.628**
Relative lowest air temperature above rock surface
1.031 7" 0.800 * 0.646"
Water content of epiliths
1.6027%** 0.289*** 0.883%**
Calcium carbonate content of epiluths
D P<0.1;* P<0.05; * % P<0.01; * % % P <0.001.

Note: ® means P <0.1; * means P<0.05; * *mean P<0.01; * % *mean P<0.001.
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Epilithic Organic Matter and Nutrient Contents
in Three Different Karst Ecosystems

WANG Dianjie SHEN Youxin HUANG Jin

( 1. Xishuangbanna Tropical Botanical Garden of Chinese Academy of Sciences Kunming 650000 China;
2. University of the Chinese Academy of Sciences Beijing 100049 China;

3. Stone Forest Scenic Area Administration Shilin 652211 Yunnan China)

Abstract: Researches from different ecosystems about rock as a potential nutrient sink existed. Yet little is availa—
ble about the quantity of the sink in a Karst ecosystem a typical landscape of rock outcrops. Organic matter and
major nutrient contents of epiliths on the carbonate rocks located in three different karst ecosystems and some rele—
vant factors were studied by a pilot study. The results showed that: (1) The meteorological factor differences be—
tween stony desertification ecosystem and secondary forest ecosystem are significant manmade forest ecosystem
shows a transitional feathure in between; (2) With 7.65 £0.74 g organic matter 0.45 £0.04 g nitrogen 0.029
+0.003 g phosphorus 0.07 +0.006 g potassium per square meter rock surface in stony desertification ecosystem;

48.38 £9.19 g organic matter 2.02 +0.32 g nitrogen 0.12 +0.021 g phosphorus 0.85 +0. 167 g potassium
per square meter rock surface in manmade forest ecosystem; 92.21 £19.72 g organic matter 4.44 +0.94 g nitro-
gen 0.4 +£0.074 g phosphorus 0.59 £0. 104 g potassium per square meter rock surface in secondary forest eco—
system. All of those values followed an increasing order from stony desertification ecosystem to manmade forest e—
cosystem and then secondary forest ecosystem; (3) Relative Lowest air humidity above rock surface water con—
tent and calcium carbonate content of epiluths are significant factors affecting organic matter content of epiliths. It
revealed that carbonate rock in southern China function as an organic matter and nutrient pool even in oligotro—
phic stony desertification ecosystem. Apparently the quantity of the pool is determined by some meteorological fac—

tors and substrate factors.

Key words: Karst; microclimate; epiliths; organic matter; nitrogen; phosphorous; potassium



