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Tab.1 The soil hydraulic properties in different vegetation types
1% K/i(eme+s™") S, /(emes'?) R WDPT/s
0.96b 63.89bc
- 41.73a 2.01x107*b 0.06b
(0.01~1.20) (12.61~288.22)
1.20b 26.38cd
- 32.40a 6.08x10™*a 0.12a
(0.57~1.64) (4.88~83.79)
2.09b 65.21bc
- 36.10b 4.8x107¢ 0.03¢
(1.8~2.24) (3.71~196.29)
2.48b 91.65b
- 36.55b 2.27x10™b 0.10a
(0.65~5.06) (34.6~148.19)
4.98a 166.54a
32.54¢ 4.18%x107°¢ 0.02¢
(3.34~6.14) (42.7~477.61)
( P<0.05) .K S, ‘R

; WDPT
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3 4
Fig.3 The relationship of soil saturated hydraulic conductive Fig.4 The relationship of soil water sorptivity and water re—

and water repellency index pellency index
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Tab.2 The soil chemical and physical properties in different vegetation gypes

/ / / /
. | pH L 1% 1% /%
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- 1.09b 35.85b 32.41ab 5.68a 35.25ab 24.25a 38.41a 37.33b
- 1.14b 36.10b 32.14a 5.55a 40.25ab 24.54a 27.10cd 48.35a
- 1.13b 36.55b 32.18ab 5.20b 36.75ab 31.38a 29.64bc 38.98b

1.21a 32.54¢ 26.27c 5.56a 33.00b 20.59a 29.90be 49.51a
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( P>0.05) . ( P<0.01 r=0.981).
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> - > 2.5 2
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>0.05) ;
( P<0.05) -
( P>0.05). -
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Tab.3 The correlation of soil water repellency index and soil chemical and physical properties
pH
R 0.981"* -0.796 -0.717 0.353 -0.695 -0.587 -0.549 0.771"
-0.818" -0.64 0.424 -0.624 -0.632 -0.661 0.878°
0.279 -0.822° 0.872 0.758 0.359 -0.755
0.077 0.331 0.467 0.126 -0.4
pH -0.66 -0.813" -0.053 0.581
0.594 -0.03 -0.377
0.085 -0.728
-0.744
* (P<0.05) * % ( P<0.01)
(R) ~
( P<0.05 r=0.771). *
3
3.2
31
7 2
4 31
- 7
; 13.5 5
5.18 ).
3
% ( 3.4
( :r=-0.566 P<0.05;r=-0.723 P
<0.01) .
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Water repellency of soil in different types of rubber—based

agroforestry ecosystems in Xishuangbanna

ZHU Kai' > LIU Wenie' LIU Jiaqing'’
( 1.Key Laboratory of Tropical Forest Ecology Xishuangbanna Tropical Botanical Garden Chinese Academy of
Sciences Menglun 666303 China; 2.University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Water drop penetration time and water repellency index used to determine the soil water repellen—
cy and soil physicochemical properties were tested in four rubber—based ( Hevea brasiliensis) agroforestry ecosys—
tems with different interplants ( Camellia sinensis Theobroma cacao Flemingia macrophylla and Dracaena ameri—
cana) and rubber monoculture in Xishuangbanna Southwest China.The relationship between soil properties and
soil water repellency was determined by Pearson correlation analysis and stepwise regression analysis.The results
showed that both the persistent of soil water repellency time and the index of soil water repellency in rubber mon—
oculture were significantly higher than agroforestry ecosystem.Different land use patterns have certain influence on
the hydraulic characteristics of the soil except Flemingia macrophylla the soil saturated hydraulic conductivity in
rubber monoculture was significantly lower than that in rubber—based agroforestry ecosystems( P<0.05) .Pearson
correlation analysis showed that there was a significant negative relation between soil water repellency and soil
saturated hydraulic conductivity ( P<0.05 r=-0.556) .Stepwise regression analysis showed that the soil bulk
density and soil texture were the most significant factors in controlling soil water repellency in the rubber—based
agroforestry ecosystems. The results indicated that conversion rubber monoculture to rubber—based agroforestry e—
cosystem can effectively reduce soil water repellency and increase soil water infiltration and ultimately control
soil erosion.

Key words: soil water repellency; agroforestry ecosystems; water repellency index; soil and water conserva—

tion; Xishuangbanna



