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Differences in Soil Enzymatic Activities and Soil Nutrients of Ageratina adenophora and Native Plants Commu-
nities at the Rhizosphere Zones

JIANG Zhi-lin', LIU Wan—xue', WAN Fang—hao', LI Zheng—yue?

(1.The State Key Laboratory for Biology of Plant Diseases and Insect Pests; Institute of Plant Protection/Chinese Academy of Agricultural
Sciences, Beijing 100094, China; 2.key laboratory for Agricultral Biodiversity and Pest Management of China Education Ministry, Plant Pro—
tection College, Yunnan Agriculture University, Kunming 650201, China)

Abstract:Previous studies showed that the positive and negative feedback of soil available nutrients can facilitate invasion of non—native
plants. One possible explanation is that the ability of natives to compete with non—native trends to decrease when the trade—off of soil nutrient
supply and demand is broken. We investigated rhizosphere soil enzymatic activities and nutrients of communities of invasive Ageratina
adenophora and three native grasses (Artemisia lavandulaefolia DC, Galinsona parviflora and Digitaria chinensis Hornem). The correlations of
soil enzymatic activities and soil nutrients were analyzed. The results showed that the invasive A. adenophora increased the pools of soil N,
NH,*-N, NO;—N and K, but reduced the contents of soil P and available P compared to the native grasses. Soil available K in A. adenophora
community was richer than that in A. lawandulaefolia community, but poorer than that in other two grasses communities. The soil protease,
urease and phosphatase activities in A. adenophora community were higher than those in any native grasses communities. There were signifi—
cant positive correlations between soil enzymatic activities and soil N, NH,;*~N, | NO;—N and K, but negative correlations between soil enzy—
matic activities and the contents of soil P and available P. Compared to native plants, A. adenophora invasion altered the trade—offs of nutri

ents supply and demand, which may facilitate itself growth but inhibit other plant growth, especially in low nutrient ecosystem. The rhizosphere
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soil enzymatic activities in different communities may be important factors that led to changes of rhizosphere soil nutrients. This study provid—

ed experimental data both for assessment of impacts of A. adenophora on soil ecosystem and for exploration of the invasive reasons of the suc—

cessful invasions, and provided a basical theory for further exploring the physiological mechanism of its invasions.
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Table 1 Soil nutrient contents in various plant communities at rhizosphere zones

THEFEIY SRZEP 2L A adenophora W A lavandulaefolia L83 G. parviflora KA R S. faberii
25g - ke 3.05+£0.06d 1.80+0.04a 2.03£0.06b 2.21£0.07¢
5% /mg - ke 24.72+0.92¢ 8.961+0.84a 13.03+1.20b 7.77£0.72a
T Z&%/mg « kg 5.891+0.25¢ 2.02£0.29a 3.4310.38b 3.68+0.18b
21/ ke 0.65+0.01a 1.37£0.02¢ 1.27£0.01b 1.51£0.02d
R /mk + kg 7.44+0.86a 11.15+0.85b 18.13+1.24¢ 17.22+1.20c
L4l/g « kg 10.24+0.22d 6.8410.12b 7.09£0.12¢ 6.57%0.16a
R /mg - kg 347.94+20.41a 309.23+12.61a 398.17+12.35¢ 497.78+11.70d

T : A AT 8 5 7 B R FOR A AR R I TE P<0.05 /KF-22 53 {125 (SPSS, One-Way ANOVA, LSD test), [,
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Table 2 Soil enzymatic activities in various plant communities at rhizosphere zones

TR I KB A adenophora WP A. lavandulaefolia L% G parviflora KNS, faberii
H M/ ug - g'l -h! 64.21£0.89d 53.2310.89b 58.6710.79¢ 48.98+1.08a
R/ ng - g’l -n! 388.40+24.23d 181.05+21.47a 278.93+7.92¢ 226.41+22.07b

B EEmg - ¢ - b 3261.74x37.12¢ 997.25+30.34a 1281.80+42.08b 1053.97+57.85a

R3 AEEMEERRLIEREES TEFISNEXRY

Table 3 The correlation coefficients of soil enzymatic activities and soil nutrients in various plant communities at the rhizosphere zones

TR £ P (NHy'-N) &E (NOs-N) T G el A
M 0.382 0.919%* 0.413 -0.926%* -0.451% 0.900%* 0379
O i 0.735%* 0.825%* 0.816** -0.750%* -0.233 0.704%+ 0.174
i R 0.673%* 0.779%* 0.726** -0.788%* -0.320 0.861%* 0.054
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