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Abstract: The objectives of this study were to investigate the rhizospheric and non-rhizospheric soil enzyme
activities, the changes of phenolic contents in rhizosphere and root tips and their relationships in different
Cunninghamia lanceolata clones under various continuous cropping soil conditions,and to reveal the under-

lying mechanism of different C. lanceolata clones in response to various continuous cropping soils. Soils
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of different C. lanceolata plantations were used as the culture media. After planting the clonal seedlings of
C. lanceolata for 2 years, the enzyme activities and phenolic substances in the rhizosphere and non-rhizo-
sphere soils were determined by shaking off method.and the contents of phenolic substances in the rhizo-
sphere were measured. The phenolic acid contents in root tips (0 —2 c¢cm) were determined. The results
showed that the activities of urease,sucrase,catalase and acid phosphatase in the rhizosphere and non-rhi-
zosphere soils generally decreased with the increase of successive generations, while opposite for polyphenol
oxidase. A total of 11 phenolic compounds were identified in the rhizosphere soil,among which the relative
contents of ferulic acid, gallic acid and caffeic acid were relatively high,and they were the major phenolic
substances. The relative content of gallic acid increased with the increase of successive generations. The
content of ferulic acid increased firstly and then decreased with the increase of successive generations, but
both contents were higher than the control. However,it was opposite for caffeic acid. The relative contents
of ferulic acid, gallic acid and caffeic acid in the 3™ generation were higher than those in the 1% generation.
A total of 8 phenolic compounds were identified in the root tips,in which the contents of catechins, quinic
acid and kaempferol were relatively higher as compared with other phenolic compounds. The content of cat-
echins decreased gradually from the 1* to the 3™ generations. Moreover, the catechins contents in the 2™
and the 3™ generations were higher than the control. The content of kaempferol increased gradually from
the 1% to 3™ generations.and its contents in different generations were lower than the control. The content
of quinic acid rose firstly and then decreased, while the contents of quinic acid in different generations were
higher than the control. Correlation analysis showed that significant and negative correlations were ob-
served among ellagic acid, quinic acid and acid phosphatase, while gentisic acid was positively correlated
with acid phosphatase. Rutin, gentisic acid were negatively correlated with polyphenol oxidase. Positive cor-
relationship between ellagic acid and polyphenol oxidase was observed. Gallic acid was significantly and
negatively correlated with urease. Quercetin,rutin, vanillic acid and urease were significantly and positively
correlated,and p-coumaric acid, kaempferol and invertase showed positive correlation. The above findings
suggested that the continuous-planting of C. lanceolata might affect the soil enzymes activities through al-
tering the accumulation of phenolic acids in plant root tips and soil, which in turn affected the uptake and u-
tilization of nutrients from soil,as a result, the growth of C. lanceolata was inhibited, and the continuous
planting obstacle of C. lanceolata occurred.

Key words: Cunninghamia lanceolata ; continuous planting; phenolic acid; soil enzyme activity; rhizo-

sphere soil
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Fig. 1 Analysis of enzymatic activity in rhizosphere and
non-rhizosphere soil under the continuous cropping

obstacle of C. lanceolata superior clones
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Table 3 Correlation analysis of phenolic acids compounds in rhizosphere soil with enzymatic activity
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