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Effects of Ageratina adenophora (Spreng.) Invasion on Soil Nutrient Properties and Their Seasonal Dynamics
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Abstract: Invasive alien plants have heavily threatened native biodiversity and caused considerable economic loss, so more and more atten—
tion has been paid to the assessment of the impact of invasive alien plants on native ecosystems. Here, the effects of invasive plant Ageratina
adenophora (Sprengel) R. King & H. Robinson on soil properties and their seasonal dynamics were examined at different habitats along the
invaded process of A. adenophora. Soil samples were collected from rhizosphere zones (about 0~20 cm) at three sites, denoting invasive histo—
ry of A. adenophora: non-invaded site, new invaded site and heavily invaded site, at each season (about fifth day of March, June, September
and December in 2006, respectively). The contents of NH,"™-N, NO;™-N, total K and available K in rhizosphere soil at heavily invaded site
showed highest, the second in new invaded site and the lowest in non-invaded site. However, the contents of total P and available P in soil a—
mong different sites changed in such order: non-invaded site>new invaded site>heavily invaded site. And the soil total N content in different
sites showed no significant different. Within a year, the soil NH,*-N tended to increase with season’s development, but the soil NO,"-N tend—
ed to decrease, and the soil total K and available P increased and then decreased. However, the soil total N and P had no obvious change in
different seasons. These results indicated that the invasive weed A. adenophora showed high adaptability and had great positive or negative
effects on different soil nutrients at its invaded site, which may facilitate itself growth and inhibit other plant growth. This study provided ex—
perimental data both for assessing the impacts of plant invaders on soil and for exploring the mechanism of the successful invasion of A.
adenophora. We suggest that reestablishing functional group plant community which may fully use the complementary resource may efficient—
ly control the spread of A. adenophora and restore the invaded areas.
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Table 1 Contents and seasonal dynamics of N in soil of rhizosphere zones with different invaded communities

N T A
B H=E = X7
4%g « kgt

PN 1.74+0.03 aA 1.76 + 0.03 aA 1.76 + 0.03 aA 1.76 + 0.02 aA
BENMZ 1.76 + 0.02 aA 1.77 £0.03 aA 1.77+0.02 aA 1.79+0.03 aA
ENEPNS 1.76 + 0.02 aA 1.78 £ 0.03 aA 1.80+0.02 aA 1.81+0.02 aA

AR NHy'-N /mg « kg™
PN 8.21+ 0.48 aAB 7.33+0.85aA 7.48+ 0.55 aAB 8.39+0.23aB
BRENMZ 9.13+0.28 bA 9.69 + 0.22 bA 11.61+ 0.96 bB 12.38+ 0.48 bB
ENEPNS 10.22 + 0.60 cA 13.13+0.63¢cB 15.73+ 1.08 cC 24.72+0.92 cD

A% NOs-N/img « kg'™*
PN 13.60+ 1.29 aC 5.98 + 0.23 aB 2.32+0.12aA 1.50 + 0.20 aA
BRENMZ 17.68+ 0.90 bD 6.09 £ 0.23aC 2.36+0.19 aB 1.53+0.31aA
WA 39.44 + 1.50 cD 10.73 + 0.20 bC 5.89+ 0.25bB 3.54+0.34 bA

T« Al — B 5 5 /NG AR FOR AR R AR RS E]7E P<0.05 7K -2 5 & 3% (SPSS, One-Way ANOVA, LSD test) ; [f]— 17445 K& 4
AFFRRAF T [0 7E P<0.05 /K -2 5 8 % (SPSS, One-Way ANOVA,LSD test), FIFl,
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Table 2 Contents and seasonal dynamics of P in soil of rhizosphere zone with different invaded communities

N T A
Eo== H=E = X7
4Tlg « kgt
PN 1.76 + 0.02 cA 173+ 0.02 cA 1.75+0.02 cA 1.72+0.01 cA
BENMZ 1.70+ 0.03 bA 1.69 + 0.04 bA 1.70 + 0.02 bA 1.67 + 0.04 bA
ENEPNS 0.80+0.03 aB 0.66+ 0.01 aA 0.68+0.01 aA 0.68+0.01 aA
A2 img - kgt
RN 24.59 + 1.84 cB 22.38+ 1.13aAB 21.88+ 1.27 bA 21.83+ 1.39 cA
BRENMZ 21.83+1.39 bB 21.16 £ 2.11 aB 21.54 + 1.14 bAB 18.53 + 1.15 bA
ENEPNS 8.59+ 0.96 aA 20.26 + 1.17 aC 17.26 + 1.16 aB 7.44 +0.86 aA

*3 AEANEMERFLEFESERETNK
Table 3 Contents and seasonal dynamics of K in soil of rhizosphere zones with different invaded communities

N T A
Eo== H=E = X7
44ilg « kgt

PN 4.62+0.13 aA 459+ 0.10 aA 475+ 0.14 aA 4.64+0.13aA
BENMZ 4.69+0.27 aA 5.29+ 0.20 bB 7.06+0.19 bC 6.87 + 0.14 bC
HEANZ 7.05+0.16 bA 13.79+0.15¢cC 10.52+0.14 cB 10.24+0.22 cB

23 Img - kgt

PN 234.94 + 14.63 aC 155.06 + 14.55 aB 111.77 + 9.84 aA 128.19 + 11.35 aA
BENMZ 277.55+9.75bC 233.08+ 12.72 bB 150.47 + 11.12 bA 220.16+ 10.65 bB
HENZ 431.88 + 14.35 cD 379.06 + 15.47 cC 183.36 + 15.03 cA 347.94 + 20.41 cB
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