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Effects of different invasion degrees of Chromolaena odorata on physical and

chemical properties of soil in karst areas

ZHU Jinfang, LIU Xiaoyan, LI Junsheng, LI Feifei, ZHAO Caiyun”
Institute of Ecology, Chinese Research Academy of Environmental Sciences, Beijing 100012, China

Abstract; Invasion of alien species threatens the global biodiversity and ecosystem functions. Studying the effects of alien
invasive plants on soil physical and chemical properties is helpful to understand the invasion mechanism of alien plants. In
this study, the characteristics of soil physical and chemical indexes under different invasion degrees ( control, mild
invasion, moderate invasion, and heavy invasion) of Chromolaena odorata in karst area of Guangxi were compared and
analyzed. The results showed that soil bulk density increased significantly with the invasion of C. odorata. Compared with
the control, the soil bulk density increased by 10.3% , 16.7% and 22.3% respectively in light invasion, moderate invasion
and heavy invasion habitats, while soil non capillary porosity, total porosity and soil water content decreased significantly,
and soil capillary porosity had no significant change. C. odorata invasion had no significant effect onsoil pH value. The
contents of soil available P and K increased significantly with the increase of invasion degree. Compared with the control,
the contents of soil available P and K increased by 4.3 times and 3.8 times in heavy invasion habitat, respectively. The
contents of soil total N and organic matter decreased significantly. The invasion of C. odorata significantly changed the soil

physical and chemical properties, resulting in the degradation of soil physical structure and the decline of soil and water
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conservation capacity of ecosystem in karst area. Meanwhile, the invasion of C. odorata improved the level of soil available
nutrients by changing the soil nutrient cycle, created favorable soil environment for itself, and then promoted its growth and

spread.

Key Words: biological invasion; Chromolaena odorata; karst area; physical—chemical properties of soil
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Fig.1 Distribution of sample plots in study area
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Table 1 Basic situation of sample plots

e , , AR i .
AR i3 i g REMBGREERLURER g,
. . . . Native plant C. odorata .
Invasion degree Altitude/m Aspect Slope position Major plants
coverage/ % coverage/ %

&R AT, E I K Je Ak
T H Control check 400 7] W rp 95 0 ( Bauhinia hampionii) \ZL35 LLRAT

R
2 Mild 342 &} e 80 15 TS CHLRE AR R
H1 I Moderate 380 5] Perp 55 40 KU AT P R
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1.3 FESLCREE
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TIPSR E o TR RAE SRR SR A A JFAREE A B SL g & 4L T (105°C) AR &, I 3 5
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NaHCO, 2 $2E-FHBA P L @ 120 2 5 22 0CR H H, S0, 1 2 -1 IR Z0A I .
1.5 Bl 5 58y

K H Excel #HATEEREIE R H] SPSS 17.0 A4 H ) BRI 3 5 22 70 Al Al LSD 33047 2 8 LU, 40 KAHILEE
AN AAZFEEE Z 6] - S PRAC AR T A5 14 25 57 10 354 ( P<0.05) 5 R ] Origin 8.0 #RF#EAT EIZRHIE

2 WHRER

2.1 AFEAREET HHe R e AL

F 2 AT 0L, LB R R AR RR R AR 22 1] T IR BV o — e 22 5, BRI R r 20T 45 R R W, &
ML A FRE N I T M B3 (F=37.9,P<0.01) , 1F CK REH T, FIEA T /NN 0.94 ¢/cm’ , BEA R FE
JENEE A W N (P<0.05) , FERE R BE RN IR BE AR PR T LI Ar N 1.04 1,10, 115
g/cm’ A CK 333N T 10.3% 16.7% .22.3% , +IEBEFLHEZ CHLE AREER AL E (F=3.9,
P>0.05) ,7ERR AR T HEBELBIES CK M B E K (P<0.05) (BFE R EE ARRRE T HEE
EALBRE S CK TR EZER(P>0.05), HHEIEEELBEZ CHE AR 3% (F=29.7,P<0.01) AR
FEEEINE H R B LT R 2RO E RIEAR T HIEEBEILRES CK ML LR E 25 (P>
0.05) , M R EEFNER FE AR F HIEAE B LB E S5 CK A H 2 BB T 23.1% .38.4% , FFARK - 8. % (P<
0.05) , T SALBREE BE CHLEL AR IR R R i 3 R B RN E B AR T LI LR B 34 e 2K T
CK(P<0.05) ,MiH AR T EHELFLBE S CK B E 25 (P>0.05) , &K a bl CHLE AR FE B 19 0
TR FRAGES, CK B p RSk R m, REMEE AR T HHESKES CK AR T 13.9% .
23.5% , PR3 8 35 (P<0.05) , i BEAR NI B &K&W 5 CK ol %2 5% (P>0.05) , Pl 5L
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#2 REAANBRETHEDEER

Table 2 The physical characteristics of soil in different invasion degrees
IR HFE AR Soil physical index

AR w ERILIE B AL RALBE Gk
Invasion degree Bulk density/ Capillary Non capillary Total Soil water
(g/em®) porosity/ % porosity/ % porosity/ % content/ %
X} B8 Control check 0.94+0.02d 49.55+1.95a 10.57+0.30a 60.12+1.67a 40.86+2.09a
BB Mild 1.04£0.01¢ 44.20+1.42b 11.63+0.36a 55.84+1.65bc 35.16+0.17b
"1 Moderate 1.10+0.01b 49.12+0.45a 8.13+0.68b 57.25+0.38ab 38.60+0.37ab
F Heavy 1.15£0.01a 46.68+0.32ab 6.51+0.22¢ 53.18+0.10c 31.27+0.36¢

FRBE N I AR R, RIS RNG P RERR AR R E IR 225 8.3 (P<0.05)

22 ARIARBRE N LA B 221
H1ZE 3 0L RHLREAR R ARAREE T LA e B —E 2557 . SN R I 220 Irsi SRR W], 4 pH
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5 BRI R AR PRI .2 (F=3.27,P>0.05) , BE AR FEEZ (N 8 3% pH (5 2B Wi T e, %
FEFIFEE AARTREE T+ pH (5 CK LR FH 2% (P>0.05) , 1 # AR T+ pH (H B #5E T CK(P<
0.05), TIESRESEZ KHLE AL G2 (F=32.24,P<0.01),CK FEd P HIEA A SRS (5.72 ¢/
kg) B CHLE ARBEEINE, HIESR SR 2 IESE BRE D EMEEAREE MW HIELA S ML
CK IR T 30.3% 42.7% 37.8% , FAK /K44 .35 (P<0.05) o KAL) AR FR BE XT 4 338 s 3k 4l 15 | 52
Wi\ 3% (F=49.41,P<0.01) , i CHLE AR BN , + e disi & i R W T w3 18 AR T 4
AR Er e 5 CK AR BT (B S KPS B35 (P>0.05) |, Hh BE AV B AR FRE T R A AH L CK
SyiThE T 2.7 £% 3.8 1, T K 3 (P<0.05) o TSSO & A2 WAL AR S LA B T K
(F=237.54,P<0.01) , B AAZFE B2 0 E AR At 35 5 AL BRAR W], o B e B A (RRR B 1 il & i 3
F T CK(P<0.05) AL CK 4333 T 1.4 £i5 4.3 £, AP & R AL AR R N & 2 B 35 R
RaH(F=22.51,P<0.01) B HEMEEAREE N LA S &S CK AR T 37.1% .50.
7% 57.8%

x3 ARANEEETIEAFER
Table 3 The chemical characteristics of soil in different invasion degrees
+ AL 2AFEFR Soil chemical index

MR FERE £ KR R AL

Invasion degree pH fi Total nitrogen/ Available K/ Available P/ Organic matter/
Pl value (e/ke) (m/ke) (me/ke) (s/ke)

% H& Control check 7.34 +0.08b 5.72 +0.38a 30.33 £9.17¢ 5.99 +0.25¢ 108.69 +8.36a

%R Mild 7.43 +0.02ab 3.99 +0.03b 48.67 +5.21¢ 5.99 +0.70¢ 68.40 +7.73b

1 Moderate 7.46 +0.01ab 3.28 +0.04c 113.33 +8.82b 14.61 +0.37b 53.59 +2.16bc

T Heavy 7.54 +£0.03a 3.56+0.05bc 146.00 +7.02a 31.99 +1.36a 45.85 +2.19¢

3 Wit

B AR PT Xk -3t ™ A S, A R 3K 43 R pH A BILST S i A T A L
FE(CNJEER) 22 L et SAEY A KRB OIAR G, LA K i FAL B R/ S e -3 454y 5
B KRR BRI AE ) 45 , G 3 50 1 ST AR AR 2 S T A A A 4 > A S — B BT
TEARWIREVS IR R R i R rh , ) PSR R i 1 2 A0 | T IR T AR, FLBR S R, I Ay , 57K fiE
DAE T S S v -2 I N T IR N 2 535 g S R e 23 4V R N 2 3 DI Ty (IR N IR
(AR BT WFSE X L A R b AL, 3 B K AR 008 . X E R T AL ARG T A L
Y, I AL REE  FLAAR 3R O30 R R B — AR R0 S R L5 , L3S i 879 B2 92 ik 5 R R 451 i
FEETRAN—Z [RI, BER LR AGRFEIE N IRV 4500 5 — 1, Mgl v i, A v 3t 1k se £
HELERG 143 OCHES | PRI AT e 2+ Y B R AR Y SR 2 —

AR A FLBREE RN L - e 25 K BE T UK 70 I 15 DU RE AR 55 , W58k B 1 AR B A FLBR B B kAL
FARRR BE N ek )y | SR TR AR AR B v B0 A 5 R K R B RE 158, B I MR AR TR, i 1
X 38 1 e RS2 o, S B0 R 4 X 39K Ui A R R Y K S S AR A AR K T L 1 B
BRI X R K BE 1 S5 RO O T ORI+ S0 WF SR A AR W B LR AR BE N T, - 4
KR B AR, fASAS AR BT K 23 B AT A SR N AR A A Kt — 20 2 B, S BU YIRS IR A
N, X AT RE S F T LRG3 A0 25 BE A ek L 38K G35 SRR T AR T L3 b oK 43 A5 1R S
IBIF T AE RA—E AT A BAEK RE AR A 35 5 K AR A SR U A B B X T IR A 3% S 80 . A
WP A B, b S Ak R St 5 B B QLB AR BN 2 B 35 T 3, R LR AR ] B R v
HEHRE R B %SRS Kone 55 WFFESE FAH — B, X AT RE5 3R MU REVE AL G, e i) 2
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BT 5 A DA O B I Wy A BT RESS R A i SE RS SR ISR AR, PR AR AT L
LA P - HEFR 40 A S 2 BRIN 5 - RS ol B AR B R TR, - B HL &
HLE AR BE 1 5 8 5 AR 341X 5 Ojeniyi 254 AR ST 45 AR R, AT & BE ML AR PR B 3 S fE 6%
Fhd i TP S X ] e M ARAE Y R DI AR OC B RBIL R AR AR BE B I A RV v I R AR
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VA 04 KR I, DT S B PO LB S B RIS BRI A KT KR 2 — 05T
S A R A B L AR AR BRI R S IR 4 X 5 Zhang 551 AR ST 45 B — B0, M ATFSE
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o SRR IR0 0 R TR T R AR B e TRMLE AR A e 4 R AL R A i T
FIH R HH ARSI IR I, AR A A R AE K YRR R T . xR WL ARG e
BIEA R A SR MR R | RIE A TR K B XS AR
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