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Dynamics of soil enzyme activities and soil nutrients in the rhizosphere
at different growth stages of three invasive plants

LUO Xuejing, SHI Qing, JIA Yueyue, ZHANG Fengjuan *
College of Life and Science, Hebei University, Baoding, Hetbei 071002, China

Abstract: [ Aim] Flaveria bidentis (L.) Kuntze, Ambrosia artemisiifolia L. and Bidens pilosa L., three species of exotic plants cau-
sing serious damage in China. Understanding the changes in soil nutrients and enzyme activity in the rhizosphere can provide a basis
for the study of their invasion mechanism. [ Method] We compared and analyzed the changes in soil nutrients and enzymatic activi-
ties in different growth stages (seedling, vigorous growth stage, reproductive stage) of F. bidentis, A. artemisiifolia and B. pilosa in
Langfang Pilot Plant Base, Institute of Plant Protection, Chinese Academy of Agricultural Sciences. [ Result] The growth stages of
all three alien plants had significant effects on soil nutrient and soil enzyme activities. The content of available phosphorus and ni-
trate, and phosphatase activity in the rhizosphere soil of three invasive plants varied with growth stage (increased first and then de-
creased ) , they were maximum in vigorous growth stage. The contents of available phosphorus and nitrate in the invasion area were
obviously different from that of the native area in different growth stages. The invasion of all three exotic plants reduced the available
potassium content in the soil, and increased the activities of urease and phosphatase in the rhizosphere soil. [ Conclusion] The regis-
tered changes in soil nutrients and enzymatic activity created more favorable conditions for the growth and reproduction of invasives,
and facilitated further expansion.

Key words: Flaveria bidentis; Bidens pilosa; Ambrosia artemisiifolia; soil enzyme activity; soil nutrient
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Fig.1 Soil enzyme activity and soil nutrient content at different stages of F. bidentis
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Fig.2 Soil enzyme activity and soil nutrient content at different stages of B. pilosa
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Fig.3 Soil enzyme activity and soil nutrient content at different stages of A. artemisiifolia
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Table 1 Results of two-way variance analysis in the treatments of 3 invasive plants

HTZGAE B F. bidentis treatment

F845 Index H K Growth stage

A K I <A A TP

HYFE Plant species
HPIFIR Plant species Growth stageXplant species

F-value P-value F-value P-value F-value P-value
AR A Available phosphorous content  1157.883 <0.001 69.792 <0.001 284.369 <0.001
RS Available potassium content 607.613 <0.001 91.070 <0.001 181.888 <0.001
A HLBR S Organic carbon content 3304.818 <0.001 238.521 <0.001 53.824 <0.001
AR A NO, N content 840.742 <0.001 4.123 <0.001 28.426 <0.001
A S NH, N content 840.779 <0.001 21.162 <0.001 9.461 <0.001
R PERE R G IS ACP activity 685.670 <0.001 370.701 <0.001 57.803 <0.001
B B RIS 1 ALP activity 91.776 <0.001 255.903 <0.001 109.309 <0.001
REBEREHEVE Sucrase activity 211.683 <0.001 310.741 <0.001 32.962 <0.001
JRBEE P Urease activity 1889.602 <0.001 63.205 <0.001 40.960 <0.001

= BRE RN B. pilosa treatment
HE AR I AR P D 25

F8H5 Index H RIS Growth stage

HYFIZE Plant speci
FPIFI Plant species Growth stageXplant species

F-value P-value F-value P-value F-value P-value

T & i Available phosphorous content 924.299 <0.001 86.847 <0.001 225.990 <0.001
B Available potassium content 641.192 <0.001 235.656 <0.001 235.868 <0.001
A LR B Organic carbon content 3178.102 <0.001 208.295 <0.001 46.752 <0.001
AR A NO, N content 656.885 <0.001 8.949 <0.001 7.125 <0.001
A S NH, N content 937.040 <0.001 15.086 <0.001 14.071 <0.001
R PERE R G TS 1 ACP activity 773.187 <0.001 341.660 <0.001 69.188 <0.001
B B R EIG E ALP activity 74.433 <0.001 180.969 <0.001 85.705 <0.001
HEBEEEE M Sucrase activity 288.559 <0.001 269.762 <0.001 68.608 <0.001
JIRFE T Urease activity 1842.715 <0.001 122.825 <0.001 26.605 <0.001

WKEALBE A, artemisiifolia treatment
F85 Index H RIS Growth stage FEPIFIZE Plant species ﬁzﬁﬂﬂ‘ﬁﬂﬂﬁ%ﬂlﬁ
Growth stageXplant species

F-value P-value F-value P-value F-value P-value

A S Available phosphorous content 2135.032 <0.001 560.048 <0.001 191.038 <0.001
& i Available potassium content 1017.024 <0.001 173.618 <0.001 61.914 <0.001
PR 7 Organic carbon content 5122.856 <0.001 294.614 <0.001 41.128 <0.001
HAZ S NO;™N content 714.691 <0.001 6.870 <0.001 18.807 <0.001
BEARA T NH, "N content 1182.324 <0.001 211.641 <0.001 204.554 <0.001
FRPEBE RIS % ACP activity 712.185 <0.001 248.256 <0.001 65.953 <0.001
BPEREFREEHG M ALP activity 92.587 <0.001 238.363 <0.001 107.062 <0.001
BEWEMEE I Sucrase activity 59.093 <0.001 262.618 <0.001 66.376 <0.001
JIXAE %M Urease activity 1167.422 <0.001 40.622 <0.001 16.737 <0.001

P-value<0.05 F/RTE 5%/KF 273 EH,

P-value<0.05 means significant difference at 5% level.
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