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Study on the Chemical Property of the Soil in the Composition System of Eucalyptus and Sugar Cane and Its Enzyme Activity

LIU Ning et al (Institute of Environment and Plant Protection, Chinese Academy of Tropical Agricultural Sciences, Danzhou, Hainan
571737)

Abstract [ Objective ] The theoretical reference and technical support for the operation of composition agro-forestry system of eucalyptus and
sugar cane were provided through the research on the soil chemical property and enzyme activity. [ Method ] The forest farming belt being
taken as the control, the chemical property and enzyme activity at to the different soil location with inter-cropping were studied. [ Results] The
results showed that soil chemical properties and enzyme activity were increased with soil depth decreasing (except for pH value) and soil nutri-
ent was concentrated in the soil layer of 0 —20 c¢m. Compared with the CK, the nutrient of soil in intercropping areas with (3.0, 4.5 and 6.0
m away from the forest farming belt) was improved, but there was a little increment of nutrient in the soil of 3.0 m away from the forest farming
belt and some indicators showed a downward trend, which might be related to human factors, tree root growth and competition among crops.
[ Conclusion ] In general, the operation of composition agro-forestry system of eucalyptus and sugar cane could improve the chemical property

and enzyme activity, which could have created the favorable conditions for the next rotation of eucalyptus growth.
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Fig.1 The compound management pattern of eucalyptus and
sugarcane and sample points layout
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Table 1 The soil chemical prosperities at different sampling position of eucalyptus — sugarcane compound system

WAHGE ER/an pHIE AR eke  RRJwke AW Jeke PSR i g MO ek
Sampling position Soil layer pH value Organic matter Total N Total P hydrolytic nitrogen Available P Available K
M7 Forest belt 0~20 4.625 9.370 0.325 0.312 24.483 10.253 24.590
20 ~40 4.510 5.712 0.278 0.261 19.266 3.248 19.850
40 ~60 4.590 4.756 0.253 0.256 17.012 1.489 18.020
AR 1.5 m 0~20 4.735 9.224 0.369 0.390 24.918 8.301 25.713
1.5 m from forest belt 20 ~40 4.587 5.645 0.263 0.281 19.508 3.174 22.345
40 ~60 4.580 4.750 0.236 0.265 17.334 1.399 18. 187
Ak 3.0 m 0~20 4.517 8.132 0.328 0.518 27.318 12.025 33.820
3.0 m from forest belt 20 ~40 4.575 5.343 0.273 0.294 20.996 3.618 27.708
40 ~ 60 4.550 4.621 0.249 0.261 17.546 1.914 23.093
kA 4.5 m 0~20 4.535 9.565 0.365 0.565 29.284 14.094 34.818
4.5 m from forest belt 20 ~40 4.540 5.785 0.300 0.319 22.688 4.045 29.330
40 ~60 4.520 4.964 0.259 0.278 18.483 2.115 25.338
HAHF 6.0 m 0~20 4.525 9.770 0.372 0.563 28.89%4 13.978 33.820
6.0 m from forest belt 20 ~40 4.500 6.038 0.297 0.318 22.358 4.028 29.829
40 ~60 4.500 4.918 0.246 0.276 18.172 2.108 25.588
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M LG, B 6.0 4.5 m 43148 & T 3. 00% (1. 01% ,
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MHE > B 1.5 m > AR 3.0 m, S5MCHT A LE, B MY
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Table 2 The soil enzyme activity at different sampling position in eucalyptus-sugarcane compound system

[55S +J2//em

HUREA B Sampling position

b BEARAE 1.5 m FEAH 3.0 m Bk 4.5 m FEAMHT 6.0 m
Enzyme kinds Soil layer
Forest belt 1.5 m from forest belt 3.0 m from forest belt 4.5 m from forest belt 6.0 m from forest belt

T E LA Catalase 0~20 0.252 0.272 0.206 0.278 0.273

20 ~40 0.088 0.085 0.073 0.085 0.084

40 ~60 0.027 0.030 0.030 0.037 0.035
Ak Urease 0~20 14.899 14.782 14.607 15.395 15.534

20 ~40 9.178 9.411 9.615 9.761 10. 666

40 ~60 8.010 7.309 7.426 8.010 7.601
Z W E AL HF Polyphenol oxidase 0~20 13.677 13.397 12.416 13.397 13.317

20 ~40 7.161 7.044 7.511 8.165 8.432

40 ~60 4.662 4.008 4.148 4.709 4.802

T - A ARG PELL 20 min J5 48 50 4 BT FERY 0. 1 mol/L KMnO, RYZE TR s BRBETTPELL 24 h 5 100 ¢ 4 7f NH,-N B2 i $0350R  Z B

BT TELL 2 h 5 100 g T A RV W BEoR o

Note : Catalase activity was indicated by the milliliter number of 0. 1 mol/L KMnO, for each gram of soil after 20 min; Urease activity was indicated by the mil-

ligrame number of NH,-N in 100 g dry soil after 24 h;Polyphenol oxidase activity was indicated by the milligrame number of catechin in 100 g dry soil

after 2 h.
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