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Fig.1 Effect of rubber—based agroforestry ecosystem types on soil bulk density and porosity
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1
Tab.1 Content of water—stable of aggregates in soils in different types of rubber—based agroforestry ecosystem
/mm
/em

>2 2~0.25 0.25~0.053 <0.053 >0.25

Rb 28.44Ca 51.89Ab 4.43Aab 15.23Aab 80.34Bab
Cs 28.54Ca 55.22Ab 2.87ABa 13.37Aab 83.76Ba
03 Te 59.46Aa 31.96Cc 1.88Bb 6.71Bb 91.42Aa
Fm 51.38Ba 37.13Bc¢ 1.94Ba 9.54Ba 88.51Aa
Rb 31.51Ca 52.50Bb 3.04ABb 12.95Ab 84.01Ba
Cs 20.28Db 63.68Aa 3.93Aa 12.11ABb 83.96Ba
-1 Te 47.08Ab 41.27Cb 2.06Bb 9.60BCh 88.35Ab
Fm 38.26Bb 49.67Bb 3.59Aa 8.47Ca 87.93Aa
Rb 6.58Ch 68.93Aa 6.21Aa 18.28Aa 75.51Cb

Cs 18.72Bb 62.18Ba 3.33Ba 15.78 ABa 80.89ABb
13~30 Te 24.01Ac 56.22Ca 4.90ABa 14.88ABa 80.23Bc
Fm 16.62Bc 66.84Aa 4.28ABa 12.26Ba 83.46Ab

() (p<0.05)
MANOVA >2 mm > GMD MWD 0~5cm
0.25 mm (df=2 f= - ( 1.76 mm) > -
281.134 p<0.001; df=2 f=43.261 p<0.001) ( 1.49 mm) > (0.98 mm) >

(df=3 f=137.857 p<0.001; df
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MWD: Y=- 0.282+0.36X, +
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+0.016X,+0.004X, r*=0.749 df=46 p<0.01);D
35% 1 Y=3.581-0.005X,-0.009X,( r*=0.967 df=46 p
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Tab.2 Correlation coefficients among the content of water—stable aggregates indexes of aggregate’ s stability and soil physi—

cal characteristics

>2 mm >0.25 mm MWD GMD D
-0.756"" -0.704* -0.745" -0.615" 0.765™
0.733™* 0.686™ 0.723** 0.593** -0.743™

o p<0.01; n=36



332 (

)

http: //www.yndxxb.ynu.edu.cn 38

3 3 >2 mm

>(0.25 mm

Tab.3 Regression relation between MWD GMD D and the amount of material in each aggregate size class

>2 mm (X)) MWD=0.217+0.38X, 0.994 ™
>0.25 mm (X,) MWD =-7.794+0.109X, 0.872**
>2 mm (X)) GMD=0.482+0.017X, 0.749**
>0.25 mm (X,) GMD=-3.185+0.05X, 0.66*
>2 mm (X)) D=2.874-0.008X, 0.951*
>0.25 mm (X)) D=4.712-0.025X, 0.909 ™

o p<0.01; n=36
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The improvement of soil aggregates by building rubber—based

agroforestry ecosystems in Xishuangbanna Southwest China

CHEN Chun-eng'*

WU Jun-en'* LIU Jia~ging' > LIU Wen-jie'

(' 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: Stability and phisical properties of the soil aggregates from three rubber—based( Hevea brasiliensis)

agroforestry ecosystems with different interplants( Camellia sinensis Theobroma cacao Flemingia macrophylla)

and a monoculturerubber forest were studied in Xishuangbanna Southwest China. The results showed that the

physical properties of rubber—based( Hevea brasiliensis) agroforestry ecosystems presented lower soil bulk densi—

ty and higher soil porosity in comparison with the monoculture ecosystem.Bulk density and porosity in rubber

agroforestry ecosystems were both significantly related to the contents of water—stable aggregates ( >2 mm and >



334 ( ) hitp: //www.yndxxb.ynu.edu.cn 38

0.25 mm) and stability indices of the aggregates; The contents of water—stable aggregates( >2 mm and >0.25
mm) in Hevea brastliensis—Theobroma cacao and Hevea brasiliensis—Flemingia macrophylla ecosystem ( except the
Hevea brasiliensis—Camellia sinensis agroforestry ecosystem) were much more than that of the monoculture ecosys—
tem and decreased by the soil depth; Compared to the monoculture ecosystem MWD and GMD in rubber—based
agroforestry ecosystems were both significantly increased while dimension value ( D) was significantly decreased.
The results proved that soil aggregates and soil quality were getting more stable and significantly improved after
the construction of rubber—based agroforestry ecosystems.Stepwise regression and variance analysis indicated that
mean weight diameter ( MWD) can be considered as a good index for the soil structure stability in this area.
Key words: agroforestry ecosystem; water —stable aggregates; soil aggregate fractal dimension( D) ; mean

weight diameter ( MWD) ; geometric mean diameter ( GMD)



