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Water-Stable Aggregation of Soil in Different Types of Rubber-Based

Agroforestry Ecosystems in Xishuangbanna
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(1. Key Laboratory of Tropical Forest Ecology Xishuangbanna Tropical Botanical Garden Chinese Academy of
Sciences Menglun Yunnan 666303 China; 2. University of Chinese Academy of Sciences Beijing 100049 China )

Abstract: We measured the content and soil physicochemical properties of water-stable aggregates and the con—
tent of organic carbon from five rubber-based ( Hevea brasiliensis) agroforestry ecosystems with different interplants
( Camellia sinensis Theobroma cacao Flemingia macrophylla Coffea arabica and Dracaena americana) —one rubber
monoculture and tropical rain forest in Xishuangbanna southwest China. The results showed that when compared
with tropical rain forest the content of >5 mm and >0.25 mm water-stable aggregates collected from rubber mono—
culture significantly decreased Meanwhile the weight diameter ( WMD) decreased by 103.20% and PAD, ,; in-
creased by 3. 6 times. When compared to rubber monoculture agroforestry ecosystems displayed higher levels of SOC
content with the increased level in the range of 5.3% —69.69% . As to the content of soil organic carbon in the ag—
gregates it was discovered that the smaller the aggregates were the lower the soil organic carbon content was. Soil
physicochemical properties( e.g. EC bulk density and porosity) varied significantly among different sampling sites
whereas bulk density and porosity were both significantly related to the content of >0.25 mm and >5 mm water-sta—

ble aggregates and WMD. The above results showed that soil quality has been improved in rubber-based agroforestry
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ecosystems in comparison to rubber monocultures.
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Tab. 1  Content of water-stable of aggregates in soils in different types of rubber-based agroforestry ecosystem
/mm
>5 5~2 2~1 1~0.5 0.5~0.25 >0. 25
10.31 dD 10. 3 beB 7. 84 heBC 18. 56 beB 30. 20 abAB 77.20 dCD
- 11.26 dD 7.74 cB 9.54 bB 27.08 aA 28. 14 bB 83.76 heBC
- 28.77 bB 21.08 aA 9.62 bB 15.90 ¢B 16. 06 dC 91.42 aAB
- 31.19 abAB 12. 03 beB 8. 17 beB 17. 24 beB 19. 89¢C 88.51 abAB
- 9.38 dD 8.51 cdB 7.21 ¢BC 22.90 abAB 30. 55 abAB 78.55 ¢dCD
- 21.48 cC 22.58 aA 12.20 aA 16. 83 heB 17.90 cdC 90.99 aAB
35.24 aA 13.12 bB 8.48 bcB 16.13 ¢B 20.23 cC 93.20 aA
(P <0.05) (P<0.01) .
1 (8.50%) -
>0.25mm >5 mm (L.75%) -
(P<0.01) 17.17%  70.74% » >0.25 mm
() >0.25 mm
- (P<0.01) . - -
(18.42%) - (17.12%) >5 mm
- (14.65%) - - 5 ~2 mm
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( ) 2 PADoA 25
0 - (P<0.01) -
N - >5 mm PAD, ,s
3.2 PAD, ,, 33.33%
(PAD, )
PAD,, 2. 5. 13%;
5 - 20.44%
( MWD) ( PAD, »)
Tab. 2 Mean weight diameter and percentage of ° MWD :
aggregate destruction in different types of (2.54 mm) - (2.50
rubber-based agroforestry ecosystem mm) - (2.31 mm)
PAD, /% - (2.24 mm) -
1.25+0.18 b 18.48 +4.42 ab (1.29 mm) (1.25 mm)
- 1.29 +0.07 b 15.15 +0. 52 he _ (1.16 mm)
- 2.50 £0. 11 ¢ 6.97 +0.82d
* a = PAD, ,s PAD, ,, MWD
- 2.31£0.12a 10.09 1. 48 cd
- 1.16 £0. 11 b 20. 44 +0. 80 ab
* (r=-0.859 P<0.01) .
- 2.38+0.05a 7.37+1.60d
2.54+0.23 a 5.13+1.644d 3.3
3 o
(P<0.05) .
3
Tab. 3  Effect of rubber-based agroforestry ecosystem types on soil physic-chemical characteristics
EC/ (mS *cem™") pH /(g*cem™3) /% /(gekg™")
0.81e 5.2 1.30 a 49. 66 e 15.67 ¢
- 0.92d 4.5 1.20 be 54.27 ed 20.92 b
- 0.36 f 5.6 1.10 de 57.71 ab 22.39 b
- 1.40 b 4.9 1. 14 ed 56. 45 be 26.59 a
- 0.80 ¢ 4.4 1.22b 53.71 ed 16.5 ¢
- 1.04 ¢ 6.3 1.25 ab 52.17 de 24. 06 ab
1. 54a 5.8 1.05 e 59.28 a 27.36 a
(P<0.05) .
3 (17.33.17.08 g/kg) >2
- mm | ~2 mm
(P <0.05) -
X - N - o 1 ~0.25 mm
. (16.58 g/kg)
SOC 4.68% ~
o 52.62% . 0.25 ~0.053 mm
1. 1 - N -
>2mm 1 ~2mm N N - N -

(29.40.28. 63 g/kg)
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Tab. 4  Correlation coefficients among the content of water-stable aggregates indexes of aggregate’s
stability and soil physic-chemical characteristics
>0. 25mm EC SOC
>5mm 0. 7807 0.954 ™ -0.769* 0.433 0.835™ -0.724™
>0. 25mm 0.865™ -0.988 ™ 0.284 0.792* -0.687*
-0.859* 0.285 0.853* -0.618™
-0.28 -0.673™ 0. 628"
EC 0. 636 -0. 280
SOC -0.854™
ot (P<0.05) * (P<0.01) .
4 ;
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