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Effect of rice-vegetable cropping system with a mid-late rice on
soil enzyme activity and cultured microbial diversity
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Abstract A series of field trials were conducted on various locations to investigate the influence of different rotation pat-

terns on soil enzyme activity and cultured microbial diversity. Results indicated that the rotation system of rice-vegetable

with mid-late rice and the pattern of summer fallow significantly enhanced the activity of soil invertase and acid phos-

phatase between which rice-vegetable pattern was superior to summer fallow. In comparison with successive vegetable

cropping the rice-vegetable pattern increased the activity of soil invertase and acid phosphatase by 48.1% and 27.2%

in average meanwhile significantly decreased the activity of soil catalase and polyphenol oxidase. After completion of

each rotation of the various cropping patterns the rice-vegetable pattern comparably improved cultured microbial commu-

nity where the number of soil bacteria and actinomycetes were significantly enhanced but the number of fungi was

reduced thus benefiting the maintenance and sustainability of land productivity .
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Table 1 Selected properties of experimental soils
OM Avail . N Avail. P Avail. K
Sites o/kg mg/kg mg/kg mg/kg pH Soil types
Boluo 15.1 91.5 159.3 223.3 6.8 Paddy soil
Dongguan 10.0 44.8 89.5 7.3 6.9 Paddy soil
Zengcheng 19.5 61.7 39.5 129.0 6.1 Paddy soil
2006 4 12
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Table 3 Effect of different rotation systems on cultured microbial community structure in soil
Bacteria Actinomyces Fungi
x 10° CFU/g x 10° CFU/g x 10° CFU/g
Sites Treat. v X v v X v v X v
FRCs 16.47 aA 0.50dC  4.09 beB  2.09 aA 0.89 cC 0.84 cC  73.67aA 0.83 bB 4.85 bB
Boluo RVCs 16.47 aA 0.83 dBC 4.32 bB 2.09 aA 0.94 cC 0.99 cC  73.67aA 3.24 bB 2.89 bB
VCCs 16.47 aA 1.71 ¢dBC 3.35 beBC  2.09 aA 1.46 bB 0.89 cC 73.67aA 3.89bB 6.60 bB
FRCs 0.99 beBC 0.51dD  0.86 cC 1.21 ¢cBC  0.87 dD 1.01 dCD 14.59 aA  0.61 cC 3.69 bBC
Dongguan  RVCs 0.99 beBC 0.92 ¢cBC  1.10 bB 1.21 ¢cBC  0.93 dD 1.18 cC 14.59 aA 3.38 bBC  3.39 bBC
VCCs 0.99 beBC 1.58 aA 0.95 beBC 1.21 ¢cBC 1.44bAB 1.67 aA  14.59 aA  5.05 bBC  4.32 bBC
FRCs 19.94 aA 0.51 bB 1.69 bB 1.12 ¢C 0.91 cC 1.87aA 17.18 aA  0.85 dD 6.55 bBC
Zengcheng RVCs 19.94 aA 0.89 bB 1.62 bB 1.12 ¢C 1.00 cC 1.56 bB 17.18 aA 3.46 cCD  4.82 heBC
VCCs 19.94 aA 1.69 bB 1.35 bB 1.12 ¢C 1.45 bB 1.55bB 17.18 aA  3.89 ¢cCD  7.06 bB
3 -221.
I 1994 25 4 360-365.
Cheng GH GuoSF Xue]Zetal. Effect of the long-term applica-
tion of chloride-containing fertilizers on the activities of enzymes in soil
J . J. Shenyang Agric. Univ. 1994 25 4  360-365.
J. 2003 9
4 406-410.
Sun R L Zhao B Q Zhu L S et al. Effects of long-term fertilization
on soil enzyme activities and its role in adjusting-controlling soil fertili-
ty J . Plant Nutr. Fert. Sci. 2003 9 4  406-410.
1 J. 2002 39 1 89-96.
J . 1996 27 Xu Y C Shen QR Ran W et al. Effects of zero-tillage and applica-
3 255-258. tion of manure on soil microbial biomass C N and P after sixteen years
WuFZ Luan FS Wang D K et al. Effects of the continuous crop- of cropping J . Acta Pedol. Sin. 2002 39 1  89-96.
ping on the vitality of root system and the enzyme activity in the peri- Roy S Singh J S. Consequences of habitat heterogeneity for availabili-
root soil of the plastic greenhouse cucumbers J . J. Northeast Agric. ty of nutrients in a dry tropical forest J . J. Ecol. 1994 82 503-
Univ. 1996 27 3 255-258. 509.
2 J . 10 .=
2004 2 46-49. CO, ]
Li K H. Discussion on some problems of several issues concerning the 2004 15 6  1019-1024.
industrialization of agriculture in Guangdong J . Guangdong Agric. Zhang L L Zhang Y L. Chen L J et al. Response of soil sacchari-
Sci. 2004 2 46-49. dase activities to free-air carbon dioxide enrichment FACE under
3 M . rice-wheat rotation J . Chin. J. Appl. Ecol. 2004 15 6 1019
1981. 62-142. -1024.
Institute of Soil Science Chinese Academy of Sciences. Analytical - -
methods of soil physics and chemistry M . Shanghai Shanghai Sci- J. 2005 36 4 622-627.
ence and Technology Press 1981. 62-142. Shen J P Chen L J. Response of soil phosphatase activities to fertil-
4 M . ization plantingand tillage sysytems J . Chin. J. Soil Sci. 2005
1986. 249-251. 36 4 622-627.
Xu G H Zheng H Y. Manual of on soil microbiological analytical
methods M . Beijing Agricultrual Press 1986. 249-251. J. 2003 1 13-15.
5 M . 1988. 106-221. Xie CS Zhou X C Yao L X et al. Phosphorous situation in soil and

demand prediction for P fertilizer of Guangdong Province J . Soils



928 14
Fert. 2003 1 13-15. insoil J . Plant Nutr. Fert. Sci. 1997 3 4  300-306.
13 M . 22
1982. 173-265. J. 1990 21 6  265-268.
Zheng HY Zhang D S. Research methods of soil dynamic biochem- Jiang H Weng WY Lin Z Q et al. Microbiological properties and
istry M . Beijing Science Press 1982. 173-265. enzyme activities of paddy soil after ten years of fertilization J .Chin.
14 J. Soil Sei. 1990 21 6 265-268.
I J. 23
2003 9 1 9-13. J. 1996 2 3 279
Fan ] Hao M D. Study on long-term experiment of crop rotation and —283.
fertilization in the Loess Plateau I. Effect of crop rotation and continu- RenZ G Chen Y S Tang F Q et al. Effect of inorganic fertilizer
ous planting on soil enzyme activities J . Plant Nutr. Fert. Sci. combined with organic manure on the microflora and enzyme activities
2003 91 9-13. in paddy soil J . Plant Nutr. Fert. Sci. 1996 2 3  279-283.
15  Tubeileh A Groleau-Renaud V  Plantureux S Guckert A. Effect of 24
soil compaction on photosynthesis and carbon partitioning within a J . 1993 5 12-14.
maize-soil system J . Soil Till. Res. 2003 71 151-161 Zhang WZ 7ZhuT C Zhang Z Y et al. Effects of crop stubble on
16 soil enzyme activities and microbes J . Sois Fert. 1993 5 12—
I 2006 12 4 554-558. 14.
WuFZ Meng L] Wang X Z. Soil enzyme activities in vegetable 25
rotation and continuous cropping system of under Shed Protection J . J. 2005 5 329-331.
Plant Nutr. Fert. Sci. 2006 12 4  554-558. Jiang Y Dong HY Xu X D et al. Progress on the research of acti-
17 II. nomycetes in biocontrol of plant disease J . Rain Fed Crops 2005
J. 2000 11 5 5 329-331.
741-744. 26
Zhang S X Gao Z Q Liu H L. Continuous cropping obstacle and I 2005 37 2 182-186.
thizospheric microecology III. Soil phenolic acids and their biological Zhang HY Yin R Huang J F et al. Changes in soil biochemical
effect J . Chin. J. Appl. Ecol. 2000 11 5 741-744. properties caused by cropping system alteration from rice-wheat rota-
18 J . tion to vegetable cultivation J . Soils 2005 37 2 182-186.
1992 3 339-344. 27
He G X. The physi-ological cause of phenol toxicosis in plant J . J. J. 2004 10 1 57
Zhejiang For. Coll. 1992 3 339-344. -62.
19 J. Yin R Zhang HY Huang J F e al. Comparison of microbiological
1995 4 434-437. properties between soils of rice-wheat rotation and vegetable cultiva-
He G X. Repressive causes of degradation on phenois from the soil in tion J . Plant Nutr. Fert. Sci. 2004 10 1 57-62.
pure chinese fir succession J . J. Zhejiang For. Coll. 1995 4 28
434-437. I 2005 4 31-34.
20 LCH Jin XH Tai L M. Effects of different agricultural manage-
I 2001 19 2 158-160. ment methods on soil microorganism population in long-term and
ChuHY CaoZH XieZ B et al. Effects of lanthanum on microbial place-fixing J . J. Heilongjiang August First Land Reclam. Univ.
biomass carbon nitrogen and respiration in red soil J . J. Chin. 2005 4 31-34.
Rare Earth Soc. 2001 19 2 158-160. 29 A123 "
21 I 2006 6 6-7.
J. 1997 3 4 300-306. LiMH Chen GM He CM et al. Application effect on demonstra-

Yuan I Yang BB Zheng L J et al. Effects of long-term fertilization

on enzymatic activities and transformation of nitrogen and phosphorus

tion of° 123 farming pattern” in Zengcheng J . Guangdong Agric.

Sci. 2006 6 6-7.





