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F1 THFAMBEARINLTIE pH RS SENFM
Table 1  Soil pH and nutrient contents under different land management practices and crop rotation systems
pH
(g/ke) (g/kg) (mg/kg) (mg/kg) (mg/kg)
446+0.01a 38.24+0.14a 221%0.01a 237.7+2.1a 63.03+0.18 a 88.78 £2.6 ¢
- 4.11+0.01b 15.79+0.49b 1.63+0.02b 1542+3.0b 60.15+1.90 a 113.0+20b
- 3.63+0.01¢c 10.42+0.49 ¢ 1.13+0.01 ¢ 108.3+34c¢ 62.04+4.01a 1353+84a
+ P<0.05 (n=4)
soc B4
SOC
( ) ( )
SOC SOC
SOC = (1
- SOC - SOC 3
- > - >
soC C D
[26] _
(5° )
[27-28] [35]
[29]
[30] _
soc - 2.2
2.2.1
> —
QY
90% > - (P<0.05)( 1A)
- 1.38
3.35
(31]
[36]
(32] B
(P<0.05) -
SOC (P>0.05)( 1B)
[37]
(D -
10% ~ 25% 3
75% ~ 90% (331
( )
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[39]
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Fig. 1 Microbial biomass carbon and microbial quotients under different land management practices and crop rotation systems
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Table 2 Soil enzyme activities under different land management practices and crop rotation systems

(NHi, mg/(kg-d)) (glucose, mg/(kg-d)) (pNP, mg/(kg-d)) (glucose, mg/(kg-d)) (tyrosine, mg/(kg-d))

71.8+£16.0b 207.6+83a 223.1+33a 10219+ 6a 51.7+19a
- 1069+5.1a 489+352¢ 68.6£2.8b 4963 +25.6b 429+0.5b
- 101.2+12.0a 65.5+18.1b 532+09¢ 2363+ 13.4c¢ 176 £03 ¢

x3 IEMEVMSLEFOOMBERXMN

Table 3 Correlation between soil microbial and soil nutrient

pH 0.885" —-0.608 0.863" 0.960™ 0.732" 0.981"
0.811" -0.618" 0.994" 0.914™ 0.926" 0.777"
0.884" —-0.513 0.931" 0.826™ 0.932" 0.895"
0.860" —-0.489 0.956" 0.889™ 0.974" 0.812"
0.322 0.273 0.347 0.563 0.652" 0.011
-0.623" 0.617" —0.644" -0.385 -0.463 -0.805™

rx P<0.01 * P<0.05 n=12
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Effects of Land Management and Crop Rotation on
Upland Red Soil Biochemical Properties

LI Zeng-giang', ZHAO Bing-zi'", ZHANG Jia-bao'
(1 State Experimental Station of Agro-Ecosystem in Fengqiu, State Key Laboratory of Soil and Sustainable Agriculture (Institute

of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: Land management and crop rotation apparently affect upland red soil productivity. This study aimed at the
effects of forest land, arable soil and different crop rotation systems on soil biochemistry properties. The results of the experiment
in forest land, soybean-rape rotation and maize-fallow rotation in Taoyuan County, Hunan Province showed that: in the forest
lands, soil pH, organic carbon, available nutrients, microbial biomass carbon and enzyme activity (cellulase, acid phosphatase,
invertase, protease) were higher than those of the arable soils. Soil pH, nutrients contents, microbial biomass carbon and
microbial quotient in soybean-rape rotation were higher than those in maize-fallow rotation, but the response of enzyme activities
in different crop rotation treatments was not uniform, which may be due to the differences in the soil enzyme sensitivity induced
by different land management practices and crop rotation systems. There were significant relationships between different
microbial indicators and soil organic carbon or pH, which indicated that the organic carbon and pH were indicators of soil quality
in upland red soils. The study manifests that increasing soil organic carbon in this area is important to maintain and improve the
upland red soil biochemistry properties.

Key words: Forest land, Soybean-rape rotation, Maize-fallow rotation, Soil nutrients, Microbial biomass carbon, Enzyme

activity
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