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AR AR, 2% 420 AP kRl 43
NEEARX . PEAMRXREARK 3 AR
BRI, FEARWITE R, SE2RE NG A FRE, &
TAKYZ BTERE 95% LA FINERIEARK; 22X
P NICAFIRE, A AR, SR L
G AMYZ R 55%~75%0) HHEEAR X
SRR 5L TR A A, PR EOR
i, SRR A Y2 B SR T 35%
FERE AR X
22 PFE. BES5REAE
221 MHIREF

E 3 FIORFI AR X AR E—1 50
mx50 m RAETT, T IR S IX IR i 2534
N, FERENREE N, MBS DU R HLE 10 m 4bie,
1E 30 mx30 m 305 BBl N3 IR X M 2R ) 4588 5 A4 5
mx5 m [F/METT, JEs 15 ANE/IMEDT, RE/IMVEE
FRIRN . MR, . SRR AR TR
222 XEHMWIAZELSBRMEG X

TE 1515 mx5 m B/MERIN, RlHLIEE A
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10~15, 15~20 cm [ H3EH L PUJZERE, FH5TL
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100 cm® AT LR —DLHE, 2 4 2
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4D EREFRIERN, 3 ASEFEH Tullgren (-
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BEEERCR /N S . A R S bR AR
FH 75% PG 0RAT, SRIGHRPEF SCHE (0 4y £
gy ) A b EEIESIR R ELE ) T
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223 XEMAMIALLRAET

TEREADS 5 mxS m B/NEETT N, BERLIEEE 3 MFF
B3 ARE A& BL0~20 om 4 42 - ERE T 24 500
g, FMREIE, FHKEE D48 M srihes, 48
THEREM 1500 g, 15 A8RENL, TRTE 4 CHIVKAR
HORERS LI . B A EE S HIR
HERABEAGE IR BT REFREM N K &

1SRRI R, A4 A Ashby JoRH: 773k
PEREMERESR, EMGTEGEIE s SO AL R A A
A B R R R AR R (MPN) I 2, 450 A
RITIA S MRE LFE, BT FEER AR
BEE S MBI, MRS 3ANER.

2.3 HEsHAHE

2.3.1 MDA HIFESHT T R

FEYMEEHEOITE LA N 1=
Rc+RdA+Rf, UH Re MAHXTEEHE (%), Rd WAHHXT
FE (%), RE AHXTAEE (%), HHr, Re b (55 i iFh
55 BT IR RIS BE AT ) <100, Rd b (25 i )
Fofr %5 BE/ i A5 IRl (R 2% BE AT ) <100, R R (55§
YRR ATRE /T AE PRI ARRE A ) %100,

YIFh & IR ZREMEIRE. YISIEE RO
LR BAE R 2 Rk e B e T, AL
Fz 1,

*F1 EYSHEMTMISR

Table | Evaluating indicator of biodiversity

S A
ESC 9% 71 R=S/In4
SRS H=—§:1ﬂnﬂ
H
s D= (BF =) (NN
=] =]
AR R E=H/InS

A NPT (m?); NN S IR SR N i 25, Wb
HAMARL; PoBEE s N/N, RIS @ ZE¥Rh ARG BAMARY R
Ratio(%); S FIFEE

232 XEHMIH S BRIESIT T %

SRS SRR, 2T
Jrk AT g A AR B AR 10.00%
DL EE R, 5 1.00%~10.00% % HH W2
T, A 1.00%E WA R

YIFh AR S B RR BRI S B R B T
AR 1, BB e AR5
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Hrh g MEEE TSRS, G BB D
R | BB EE , Dimax HASRBES | BHEN
KERE; C RAVFFRMBIEE, G i MEBEE C
ATETE B TR K
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Table 2 Plant species and important value of different invading types %
WFh FEARK AR REARK
25V % ( Eupatorium adenophorum ) 237.74+27.51a 164.57+£19.85a 67.39+28.36a
%73 ( Dendranthema indicum ) 11.12+3.75b 22.69+12.54b 29.22+11.50b
I, f& ( Digitaria sanguinalis ) 15.50+6.37b 16.60+5.84b
IW%F ( Rubus corchorifolius ) 21.7249.15b 25.3149.40b
1L ( Smilax china ) 8.34+4.96b 18.00+11.43b 22.35+8.76b
2% ( Dicranopteris linearis ) 19.31+£6.63b 14.20+5.38b
BEHk ( Blechnum orientale ) 20.52+12.70b 18.46+4.71b
W21 8 ( Ageratum conyzoides ) 20.67+6.66b
YA EL (Bidens bipinnata) 7.51£2.20 b 17.73+6.33b 27.92+8.47b
T ( Miscanthus floridulu ) 7.05+3.48¢ 6.84+2.10c
MRH ( Setaria viridis ) 10.08+4.46bc
HE Others 3.20+0.40 b 5.41+1.58¢ 4.35+1.18¢c

Bl R E2E, [Fl—3 s R E 30R 25 5+ B 35 (P<0.05, n=5)

e, SRIG R SPSS16.0 RGLHAF AT 25534 -

3
3.1

SZRE5S
Y Z R

PR (WAR 2), BEFE - ANFEA
RIX R REPI PR RO SE RO . EE AR
X, BREEZEFEZEAN, NFREA . LR R
FAEDBOILMAEY), FEFZNEEERE
237.74%, MHEWRNEZEEAL 12%, HS
BEF R EEEMIL, Z2REE. ETEARK
SREARK, mYFREEA I, RV
EARX>HPEARXSEREARKX; [, $255E
2T EME R, HEPAY . SR AT S
EYF I E EE AR R, (2
SR, ZERKIBE %, 2R
AR R 2T E (3 3), FEE
FER. ZREPEIR R, DL RS I ) R B 3R
BAREARKSHEARKSHEARX . HEE
MZXHLE, HEAMZ X Z R R B3,
FEEES. UHERE SRR AL
#; BEARXMAE RSSO L
F, FEERES SRR R R

£33 ARNERBEHEWSHENE
Table 3  Plant biodiversity of different invading types

ZREMER R HEARKX AR X B ARX
FE R 0.84:0.25A 1.64+0.41AB 3.48+0.64C
ZFEEREL 1.07+0.28A 2.34+0.45B 4.60+0.74C
PF AL 0.63£0.20A 0.98+0.23A 1.35+0.40B
5] BERR AL 0.35+0.09A 0.63+0.11A 1.03+0.31B

Bidla AP BRI DS, )47 P BEAN IR 2R 22 53 1L 3 (P<0.05,
n=5)

32 tTEMEHEM

CE = S NOINCL T e SIRR ST

FUERI (K 4), ZFARXH LS50 5
| 23 H, iR A | W HABSH H 1 5Es)
Yo mie, =& S RSB 61.77%; W

F4 RENBRBPTENYBESMHE
Table 4 Soil animal quantity and category of different invading types

ey A PRARIEA L Ry
BX  RX RgKX /%
#FEH Collembola 85 91 101 277 1929 +++
WiigE H Acarina 127 134 174 435 3029 +++
JE# H Hymenoptera 12 70 93 175 1219 +++
W& H Diplura 6 27 52 85 592 ++
#53# H Coleoptera 15 49 58 122 850 4+
254 H Symphyla 26 45 40 111 773 ++
8 H Dermaptera 2 4 3 9 063 +
20 H Thysanoptera 1 3 2 6 042 +
H# H Orthoptera 3 2 3 8 056 +
i3 H Lypidoptera 2 5 6 13 091 +
%5 H Tsoptera 1 2 3021 +
W# H Diptera 5 3 11 19 132 ++
%2 H Isopoda 1 1 1 3021+
sk H Araneida 1 2 3021 +
248 H Hemiptera 4 5 2 1 077 +
15 H Earthworm 3 7 100 070 +
J5 2 H Protura 4 1 6 1077 +
SEig% H Blattaria 1 1 0.07 +
%ii i H Amphipoda 3 4 7 049 +
el E i H
. 29 34 41 104 724 ++
Spheerotheriida
Hi i H
) 4 7 6 17 118 ++
Geophilomorpha
A tin H
) ) 1 1 0.07 +
Lithobiomorpha
L8 H
L 3 2 5 035 +
Psendoseorpionide

- P2 Dominant order; ++4% W2 Frequent order; +34
i HJSHE Rare order; 255 3 (P<0.05, n=5)
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FEH. W¥H. &6 H ., XEHE . E Dk E SR
WA H S E WERE, SRR 31.89%:;
HEH, Z5ME . HWH., S8 E . SWE. 2
H. WekH ., F#HE., wBH., BFEH. EH .
st H . AR B 5800 H O A 28, A0SRk
R 6.34%,

R R AR L B 0 IR s Z e Ty
(R S), F5EIRE. SR, LTS
B, WS AR S S R R BRI R AR
X>H AR XSEH AR, H5EEARXAHE
I, PEARKIEEERE. SRS L
FER S, B ERR SRR R RS E R IR
=, BEAMXFES IR, 2. b
FEPE RS S R s AR, RA %S
B,

#5 FRENERTGEHN SN
Table 5 Soil animal biodiversity of different invading types

ZREEFR R EEARK HPRE AR X BEARK
ES9i £ 1.00£0.24A 1.16£0.20A 1.28+0.32A
EZ2 2Tz 2.04£0.27A 221+0.41A 2.39+0.39A
IR TR S 1.35£0.35A 1.41£0.28A 1.60+0.37A
O ); 15 0.63+0.17A 0.660.20A 0.69+£0.23A
BRERTHEEC 0.57+021A 0.60+0.20A 0.71£0.25B

Bl A - EARE2E, Rl —1 7 FRER R 3R 26 57 8 3 (P<0.05,
n=5).

3.3 TEMEMESHEN

SRS TR AR R B G - R W AT B SR R
BT, AR R AR XS AR XS5
FEAMRIX, H= 20 J0E 525 iR . B .
A A BRI 52 S w AR E AR X >
FEARXSBREARRK, SHEARXMEL, FE
Az X5 5 B AR DX 04k TR R L TR Y R R 22
S, HPEARRKSREAZR S E
TESEE, MALMAHAAREARXEZRE
= AR R B AR K> EAR X SE
EARKX, H=FZ MR EER.

S W NEIPNG T o st/ P2 =2
FE (W 7), SRR EE AR X >
FEARRSHEARK, HS5EBEARRMHL, &2
EARX AR IRR 2R BE; LHE
BHEANBREARK = FEARK>EE AR
X, H=&zZMIEREE; WERBERM NE
FEARXSBREARRK = PFEARKX, H=FHZI0
TEFBHE.

4 itig
41 HEUSHMN
SRR AR MUY 2 RE A B R I R AR

*6 TEMEWRIEFRER

-1

Table 6 quantity of cultivable soil microbe groups g
[PEXES BEARK FEARK REARK
A (x107) 4.65£0.54A  536+1.02A  3.18+0.30A

TERH (x10%) 6.74£1.22A  3.28+0.47B 2.19+0.35B
FH (x10%) 11.50£2.64A  4.87+0.73B 3.64+0.49B
AAEERRE (<10%) 13.25+3.05A  7.21x1.81AB  4.06£0.66B
AN (x10%)  8.46:1.10A  7.53:0.78A  5.55+0.53A
RAALAIE (<10%)  2.17+032A  3.94+044A  538+1.14A

Bt R bR 2, [ —17 RN R 3R 25 57 i 3 (P<0.05,
n=25)

R7 TENERBNTEMENSHEN
Table 7 Soil microbial biodiversity of different invading types

ZREMER B HEARKX AR X BEARKX
EZ2 RS 0.23+0.04A 0.12+0.02B 0.13+0.03B
PR e EL 0.91£0.12A 0.960.14A 0.96+0.09A
5] RERREL 0.130.02A 0.07£0.02A 0.07+£0.01A

Bl A EARE2E, Rl —1 7 FRER R R 28 57 8 3 (P<0.05,
n=5)

YERL ABEFE R 4 Fh 2 AerE1e B RO R IE AR
X>H AR K SHEARIX, BIBEEAGRRR
SR, AEPIZRERERRAR, X5 TR A B T4,
R— SEHIEN, ATRES 5285 2 AR A
ST gy B, AR FE A 1 40
A IO 1) PRI R, AT HeA AR A ) A
FEAEANEAEA AR MR R (00 A S AL
A NI SE R, SR A R R
27/ ivs B SR s S8 W da Sl i DR 3 SN
A H I AR IR F 5

TN, BT AR X A R A S A
IR R AFAE 2 MR SRR . SRS
KB, FEEEE AR AR A R R
A LR, X P EOLABY A ST BT iR 5
i, DTS20 13 it Rt el
WIFFFEUEN], EREARX, LEFZRRRGK
IR W 2 T R AR AR Xk
42 TEZMESHEM

SEF AR ENY BB —E
AIRERAE A, (ELX Rl L e 0 T XA 2R Y
P, SEEARKHLL, HAREARXEEE
KR BE R R, REARKIHEZ IR
HHPEAMRX S Z R R B 22 R A R X
HFE NP R, SR RS Y
KRBT R BB L, DR R
PR M B> R AR E SO A PR
b PRI ARAS AT 3 IR [R) A B8 52505 22 AR
o S ISR RS ST ST R, AR
A Hb AP i ) P 55 A RO /D R B K T4 e
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HEREZE., HeWM ARIrmE, Belnap Al
Phillips" 5T B, 54832 AR E MM T2 T
+HECAHES PR IR Ratsirarson 2520 %
PR JE TF -2 5 [ 5 Bl v A AR 0 2 R ) R AR
F1 RS AR ] o B H (Hymenoptera) . H % H
(Opiliones) 13 /& H (Amphipoda)3 25 A HESHIY)
FREI T - EAE IR

SR, FEASZ A PR AR 2 R 133
W ZFEPE, Kourtev 25295 Aplet™ BF58 K BR, Kk
W (Myrica faya)SE )R AAZ S REfHE 358 v 45155
A B2 Gremmen 25 HLAS BT 2 IR bR IX
HES ISR RV S L AR ) LIRS, &
AT R TCEME S P sl 2R Fh 2 T & .
Porazinska 2 PWH 2 T AA4Rb 26 B 20 55 @ A )
(Andropogo bladhii)Fl 1 1Y) + 3 h & i) Z 4%
P, KIMERZHRA REER, BARFY L
P2 B B A BTN Posey ZEPONIBFTEUEM
A EE AR MRS L E Y B ACK R 1
KRB Z A JCH 22 5. Al 0L, SRR
=X LB A R AL 7 T, AT RE RS
A A P L H EAE A R A, S0
AN ORI e YRRl = L A AU e o R e o G A
M L A3 AR AR B 8 5% 5 AR o Y
AR, T e - S Py RN 2R (2R
2L AL BAE R & & B W R 38 -
I ZFEVE ARG R S AN IB B R 2
43 TEWMEMSHEMN

SRR A AR b - BRI W) Z AR R S i)
R Z A6 50 289 5) FE 5 8O 513 AR X I
s THAA R T R AR X SR AR
X EZHFIEAC ) Se2E P AR g Y
AP, $em PR R A S R Ty, 1
I AR RN | AR R TR A ) T Y
T, FEA M EEMEY R EEER, A
T — 20 2 + R E e VR 2540, 30T 586
VIR AR, FRRLERS M T 5 RIS R PR G
P o Re SRR, RS T IR
Ik, Bl XA S AERKA R RS,
2T B B B AR KA R SR EE LR T A
(C<i 3

Duda %5 \PWIFFE 0, S5 PEIRAY A A
EhH: Wi (Halogeton glomeratus)W) 34N T BE 2
PR T B Y . Saggar 2 NPV AT AT
T8 22 AN RAE W) 24 LI 35 (Hieracium pilosella)Y
T E YRR LR YR, SR sk
B B E I T HIEREY R A Y. A fRAE
Y2 T LLRE AR FE AR 3R E W 2R, 5%

HIF, ARSI AR 5 2 i 1 R i
NGl A== 7l G S o da st Ai0L 71T TN
HIEME YIRS S IIRERY . (HS A BRTIER, A
RAEY P BRSO TR A 1 I B R
PIREIE G50 R, A RS2 22 AR+
B ZREE R AL, T S i N BT
RIS — B RAFIE
5 g

(1) AFRFEEE AR X B FE PR S LT B 22
WK, TEEEARIX, L2520 E S Ik
237.74%, {HFEHE AMZRRE AR, FYF2E B
Hhn HER 2R B EMERE 2 FRAIG; FE ETR AL
ZREEFEE. ERETR S S S R R R BN
JEAAR X>HEE AR X >E AR X

(2) =FMARKMTHESYHRE 23 H, H
SR H . ik H A O R, SRR
WK EEN 61.77%; £ &AL SRS
PEETREL . SRS R B RPN
FEAAR X >H AR X ST AR X

(3) HIERUEY TSR ECE ST T, AN
A AR XS TR JEAMR X SR AR X, ik
W, BHE ., BABEESZ AR SRy E
MR XSHEE AR XS AR X 5 SRR R
HEEARRKSREARRSFEARKX, s
BRBUNRE AR X = HEEARXSTE AR,
PSR BN R AR KSR ARIX =
AR,

Sk
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Biodiversity of invaded area of Eupatorium adenophorum

ZHANG Xiuyu "%, XU Zhencheng'", SONG Weiwei', LI Zhong’, ZHAO Xiaoguang ', HU Xibang' *

1. South China Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510655, China;
2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;
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Abstract: The succession of biodiversity is an important component of global ecosystem change. The influence of alien species in-
vasion on biodiversity has become one of popular issues of global change field. Biodiversity of terrestrial plant, soil animal and soil
microbe in the areas invaded Eupatorium adenophorum in Xishuangbanna was investigated in the present study. The results showed
that (1) there was significant difference in plant species and important value of different invading types, especially in heavily invaded
areas, important value of Eupatorium adenophorum amount to 237.74. With decline of invading, the species of terrestrial plant in-
creased. Richness index, diversity index, dominance index and evenness index of terrestrial plant were all in the order: newly invaded
areas > moderately invaded areas > heavily invaded areas. (2) Soil animals in various invading areas belong to 25 orders, Collembola,
Acarinaand and Hymenoptera were the dominant communities, which accounted for 61.77% of the total soil animal species in the
various invading areas. Richness index, diversity index, dominance index, evenness index and density-group index of soil animal
were also all in the order newly invaded areas > moderately invaded areas > heavily invaded areas. (3) Culture communities of soil
microorganisms were in the order moderately invaded areas > heavily invaded areas > newly invaded areas, while actinomycin, fun-
gus, azotobacteria, ammonia oxidizing bacteria and denitrifying bacteria were all in the order heavily invaded areas > moderately
invaded areas > newly invaded areas. Furthermore, diversity index of soil microorganisms was in the order heavily invaded areas >
newly invaded areas > moderately invaded areas, dominance index of soil microorganisms was in the order newly invaded areas =
moderately invaded areas > heavily invaded areas and Evenness index of soil microorganisms was in the order heavily invaded areas
> newly invaded areas = moderately invaded areas. In brief, the diversity of terrestrial plant and soil animal in invaded area decreased
with Eupatorium adenophorum invading, while diversity of soil microorganisms increased with Eupatorium adenophorum invading.
In future, invasive mechanisms of Eupatorium adenophorum invading on biodiversity are further research by analog experiment and
field investigation.

Key words: Xishuangbanna; Eupatorium adenophorum; alien invasion; biodiversity
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