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WME - FAERY MHEYEZHECHRER TS 24710 LIBH 53 MR X EFLX 184.212km? . 201 RGN LR . P
THBFSHEEB RRERKNOB RS LEFABERRTEAR AHRLEFEK.C~10 AHHRERAAEKERM. 10 AH ARH
WRE BN AERF1RAG.RAM 2 ATHERF 2 Af. MBS LR &K 80000~ 160000 B/m?. FF (HE)F
B 4.5782~6.5292g. BB TFEXNBERTARFSIBEY EEBRA FAKIHMETRETLR ARSI E8E . EEHN
ERTEAFRERAMBT ., MIBGRKEAKRESTLHERNDFBTE RN Bk CEDRAEEKFRERRA
ELEBERAVBEERNEF LHEXRWAERNAES i — S LNEY B TR .t T IR AR AR T RAHES .
PR RS HSHMEDEE A NLBRER. BN REEENFRAGTREY ¥ HFF5LEYD R K EROE— K
PRHE HEEHYEN - BENBE W I F2FEARSFERE. WHHHERFEXRHER-HRARAFBERT
RS RAEY
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Attributes of plant proliferation, geographic spread and the natural
communities invaded by the naturalized alien plant species Tithonia diversifolia

in Yunnan,China
WANG Si-Hai', SUN Wei—Bang“Z’ , CHENG Xiao! (Kunming Institute of Botany, Chinese Academy of Sciences, Kunming

650204, China; 2. Nanjing Forestry University, Nanjing 210037,China). Acta Ecologica Sinica,2004,24(3) :444~449.
Abstract: Tithonia diversifolia, an alien ornamental plant introduced from Central America, is naturalized in tropical. southern
and central sub-tropical regions in Yunnan, China. Field investigations showed that T. diversifolia is currently distributed in
53 counties of the province, which covers an area of 184.212km"(47% of Yunnan’s total territory). Ominously, populations
have expanded northward to a latitude of 24°10’N in Yunnan where they are commonly establishing at altitudes of 100~2000
meters. The naturalized populations in Yunnan are shrubs or semi-shrubs. most of which flower between October and
February and fruit from late December. Mature plants can produce a large number of fertile seeds. The light-winged seeds can
be readily dispersed to the new regions by air, water. vehicles. human activity or on livestock. Meanwhile, naturalized
populations have a great capacity to grow clonally. The clonal growth is especially common during rainy seasons when
adventitious roots and young shoots rapidly emerge from nodes on lower or the prostrate branches. Because of its capacity to

spread, naturalized Tithonia diversifolia dominates various indigenous plants in Yunnan. We conclude that T'. diversifolia has
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great invasive potential in Yunnan. It becomes necessary, therefore. to take urgent measures to control its further spread so
that its impact on local plant diversity can be minimized.

Key words : Tithonia diversifolia; Yunnan; alien plant; proliferation; spread status; potential invasiveness
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HERABRHYERBEHNEFHREZFTEWARFR . BWHABEYNERK AXRENEHHNIB. NMETEYSHER
FEEAMYHHKE . EREDSHEEIRAEN., UEANMHFEASHRAESRB TEHE"HFR . FEMABHAKBEEY &
HWREARNMAESHAFERHASIBRER. BWEAMIIRMHOPARUURF-—REFET“ERAEFNRL. N FEHEAR
PHEEHXNHERMARIAEFERS. HONRBEABLEEIARHEZS —MHEKWBEN A HHEREEAAHEK . R
ELEFRENEEEKRFERETDFUMITFI MY EHEAXHBESRA KNI RBEDHERENEMARRELE
EE XA XA R B A RS R E Y & B R

f W% [Tithonia diversifolia (Hemsl. ) A. Gray JREBF M HEHRAY  E-2AF RPEMBX EENRKEY . FE
MBI L MEMAMHT EF BN EH X BN TESEF B B EAEE EE. KTFE - LBEREIARE
HoE R BB E ERELFLSBMRES CEEERE KB, RES R . ZHCEIRTEAYIIH. BWE K.
FHECCEEEEBXERRMPES AN BEANEN FH. AN ESH5TAIRET. D ToESHANSBER RS
A A EAZMARAYBETHERBLEENHEER Y RENIRAREEYMRELCER A . @ EWR
RENAKHEYEENNEEBXZ — . KX KRS RE YIS = 804 K B FRrE . F0BE 4 76 BUAR B B¢ 3 A itk 47 F
R ITHEHEBENRELE.

1 TIRBERFRAZ
1.1 BFREXHER

ARFELUZHLSEAMABX . sl ALS 21°9' ~29°15" . FR £ 97°39' ~106°12' b BRI E  ARBEK. R ELmA £,
HMApRRK BMRERVELEN, 2EBRABRKREERK. EHEAE 4. 7~23.7C, =10 CHIR 1000~8669C . FREFNE
565.7~2780. 9mm,. A B T E(NI~BE 41 A . HEG~10 AMZH . FTEFRHILETEN S~ 15% . RIENER
LTS RLBRE . PEY EHEE LR TR TR 7 AEFEY . cEHNAEEE AR AHAE
EEBRAHANRE. AN TRAEYEER2 O CEIEF HAEYHAEL MERNEH . QHGEEER HYTER
+aEEE.

1.2 BRF®

1.2.1 HEMBEHAKHSHHEEBEE X KUNEER 35 R B B 50 AR A 08 ) BUA 18 BT 4 i 17 2 B K B SUR 3
BRENEME HEESARAEHR. ESBXUBARETEHRAE.SMERAE 4 PR URKERAEL - TR
FRHFESAE R MAEZEX A A EREIRPICRMWRESGHERERG. AEREETEHIRBEFEN 10~2
£1 A%,

1.2.2 FEEETHHEENESTRERRERE BEHUI~12 A EBMToE 3 M ARRSEXRNBEIURANE
B BRFEHEB . FLERE GEMBSHERALE D IE 3 DS B L 5P 55 26 B ik 6 M. B HE R AL
WE 63X MREFHITRERARE - UEMRENEE AEEE . FATBEEIBEEEMFFRBE) W EEYE S
. RHGH EE/AEEYHE SE AEERSEE B IEMBRES AAF TR/ PHEFARILER 30 XEBI £
BE& AEERRE A8 - EANEFE AEFTEBEILE 0 KT RELEFNERBEHR BT HORATEEEM
B.IEERM 0 XS ERENEGELER BTN FRKES . BHRALTRETRESINKE. TR /m’'~FHER
SEER/ M XBRALHEFEXSHEFFHETIR.

F1 AEHANTIEHRESKENRER

Table 1 Geographical localities and the climatic conditions at investigation sites in Yunnan

EHWEE 1 AR TAHBHRC FHE
L GhE iR .
S; Latitude(N) Altitude (m) Annual rainfall Mean temperature Mean temperature Mean annual
es atitude titudetm (mm) in Jan. ( () in Jul. ¢ () temperature( C)
#1 3% Mengyang 22°00' 670 1207 15.5 25.0 21.5
B3 Sirao 22°40' 1302 1547 11.4 21.5 17.

7
17.3

[

#FF Xinping 24°02' 1500 973 10. 6 21.
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1.2.3 AHEAEBONAMTEERFANWESN EIELENE TN AREARXBHEINELERNOESSHAM
EHBEXERRERAE AR EEARRBPOAHERES. EBASTRES N WE ., S ATE MR E MR F
HHR AERABEFHRERL. SRR ABEATWBER R RBREEE R ERRFEB LR MR 5>
B .S ERZRIOER, SHMBERSAL R ABERANTE.
2 HRE5FW
2.1 MiA%E =R R A K69 AT GEET 18] KX 38 4 10 R

KUN (BB AT R IABECEARENREICREZ 1936 F REMANZHEEAFEE (SHENRARGE L) . St E K&
H WK £ (KUN No.0499935), DL g 89 98 B 48 & (KUN: No. 0499938, No. 0499940, No.0499944, No. 0499946,
No. 0499949 B 7R, KATE 20 42 50 FHX M WP EEADEAMN EEMNUEEE  GHR O X KD ERR R EE A THIE
FUHTEKTFHEFRBD EHRERRYE. EMBEHAEHESR 20 HHEZ 70 ERBEIRIEASHEBLEX B
JERE EXMZERRZOAGT MRS EFEM XGRS - ENER ERBUEFEENLEESRARTX—
BRI, H B E M ES T THE. B . NESFEHRE . A EAANRO TEY TELHME. ALy BRETEL4LE
W, FERH. MABEESE I MHMB S3ANET A6 M D, A mEMBMEitTiA 184,212km?, MABE EEAWER . &
KA FE RN, A3 R BFILE A EME.RHRAR.E5E. HEAARETESEER. KFOHBEPEILLS 24710 LI AF .
FARFEHPERFHX . AHHBENRERA FHSKB>8. 4 C, FFHYKA>16.0C, 7 H X FEFEHB/IE 800mm kA L 7EKF 45
X P, MRS S IR 8 25 100~2000m, T FE#E IR 1600m I F X8y E b, L E @ AN Frh &% .

Kunming |
N Y /7
{/ 5
"////
j ' 8 f J
RN 1

~

g i ikl Pt
: L.//g The distribution region of 7. diversifolia

H1 WASEZESREKRNEBESARER

Fig.1 Current distribution of Tithonia diversifolia in Yunnan, China

2.2 iRFVERR) Y ERFE
2.21 NMEERRFANYBRFME RRHCRYHAE R | FEER. RPN ~1L ARG, AEER . E-HERERWONFL
ERANEFENEARTEARR EBL4BEABAR . SASBRBHEEAKERFRAYN . ERASBEEXLEE:ET
B E— M 2~5em, BT X 10cm; A EE 2~ 6m . KRN —BRBE 2~5m , BH Tk 6m LA L WA FHE LSS 7
XABRHENRSEEHILEBTBARE BEHRE 10 ABEKRTERE. LI ATAZ 2 ALG#ABEN.KNIZHAT
AFBTRT G RERB  REW 2 ARHEPHESGR. FLEHKNEERLBEATRZHR THEC . AEFAFRART
BEBNDTLEARUF . AFRBEEAN~10 ARNEKITIN. AEREMIMNEZH . EEIGXAMMRELE s M A ERE
¥ ABERBH4MA,
2.2.2 AHEEENREEERFE

(LDAEREEE S SR\ ZHEMABOIREFERYA 15en, TATERMSENKEE S 1 £ ER KT
FPHEERF 15~40k . EHEARK . B 1 EFEHER 180~250 #, 476 b B F 3 07 7= 4 8 SR 80000~160000 #/m*,70% Lk L&Y
BRBEHAKNHHT . MEREEF. BRKCERBE . KHERE.ER SEEE: BRHEAXZEANCE. EEZH .84
R.AH 1/2 R TRAFERT B RADN BEEEK 9~12mm, F 2~3mm, TR EH 4.5782~6. 5292g. Hit , E Rk
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WA ERBOFAREASE ERERAI LB ANA NS FENE FEBR S . HK SMETZET
AMAESEARERHE RAETFHRRANEKNERER . UEHOE.

(DOREEHEE MNZTAABENAZERN MRS RADREBENCRERMES) B2 nELRREIB AL HES . B
EEAMPBECHAERYENSE AESAREYRSB ERIDEYRHEN % TEM 92.4% FEHHEERECES
RESNEEPNEREFRETENYTEREGM. WRABERS BN ERAEMBER REHRNEERAER  TLHEF,
RF RStk HAESHREE —BRILEAZLTEXR:ERN ABTBRKLEIUFSANINERT  — LR ABRMEHEERK, E
RN TLAMTHEXRGARERARF @ EHEHFEAFO MR T EFCTHRENKCE 1m A L), FTEHEK
NABHEFNS R ERERRAE, EREMBERBEHNWEGC~10 AMEMRBEFREKEERY . WRBTEE S
BEREERBKERERS k. R TR . AK PR EEHENEZRBERK EEHETES TETER S #%.

2 MR RBEKIBRSENA
Fig. 2 Clonal growth and branching of Tithonia diversifolia
a WA EM Branch-cluster;b #1448 fEK B 7> 4 = 4>k Proliferation from the basal branches and the prostrate branches;c  H#
% A4 Plant phalanxes; 1 &894 B4 Basal branch; T £ 4 7 S K 5085 4 ¥ B = 4 #k Clonal ramets produced by inclined branches;
B Bk B85 4T BE B 43 Bk Distant ramets produced by the prostrate branches; N 3B # 4% Branches produced from the cluster base; V
[E R Spacers; I 5k X & EIIREM B R4 Senescent spacers

HREMYEIERES ENKR. R MBERZASAREXZERRR %, EARTREMEIARAE" . REXRH
£ AHRFCONEEHYERBHS HAERTEENGEARM AEAY. FTENKEAYNERNEERERR ./
GERERHARBSFORE . ZEREEINENRR ERBEERARSEEMPTARTEAMNS EE R TREMY 2 4k E
HEHEMTHAZMONS FESEMHRALECYRNER EREHER, MAEEER TR X EHRBES
SRR PREY I R LR B .

2.3 BIERRE

2.3.1 BEEMIHEBRE SEMBRUEFNBRBRALEHMES  FERERLEEBE T MEEER LR B, SRR
B KR B N — S R B P — S MR CEAEMT A TR EMARR . X ERBRIRE KN RA
PBHAERR . WRBET BN IBREANSNHAE, SBEFIH. BAEAHEE . Ea TEHMREINBRENAR
BERAEENNER . XA L AR BEESNIR XEFERRRABEAIHE .

(P EBRREE XERMABWHEBRAT —HEXRA L OB TIFE. MABHHERESE R F. 2R AYEH
RN FRRE HEEREEN/DERFTETERERSBEENBARR S RKEZES EL CREEEREEHN
FABERBAREN L BEHRR, BRERY 5~50m’ A%, FESMTFHHREAR . BEREFETHRAE . FHAL KE
B SERES.

OKHREBNT SRHTEBENTETE AS KRS EREHAREENEET RS ERSERATT
e CEKHRBET TR, KESAMEASEFEABRMATRAE. FREEERRE 10~50m ERILEX &
ERABMERRERSH. ETEHEAH(EE-TI2000 FERBE . BERAE T X AN BEFRECELERIAE
125,584 i W35 © 88 1T B BN 0 AR R .

GORAMM A RREBDH XEMMELTEKEENE R ENAYHETERK . EASH SR L8 R, 8
MEEREAERBEE . ESBEENUK B0 R ECHY . EEEERNE AL . FEESAMRERA “EEHERNE
EmENEK.
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2.3.2

BHESEH B 6 MEBRMEESF. ARARNIRAGTHRERETR RELBDBRKEER HEE KER

B REEHELEIABEGED . MAEEH EAYE#HE 22. 43~31- 40kg/m’ , KA MY X ER3~5. LAY EHE 0. 79~
1. 87kg/m? N HENB FSAEWER 3. 2% ~6. 4% Bl MWRE A BEAEBE M ERAL B R BMBE MELGEAA

b AR X B

£2 MEPEAHREARNBROEEEWY ERERT

Table 2 The biological indexes of Tithonia diversifolia and its companion species

_ #i#F Mengyang B ¥ Simao #FF Xinping
Y P WEIEH
Species Indexes Pl e 1G] Wi o] i3 ANOVA
Riverside Hillside Riverside Hillside Riverside Hillside
% B % Cover grade'l 5 5 5 5 5 5 —
2
LR ﬂtﬂi%ﬁ(kg/.m ) 31.59+2.43 25.66+42.27 28.3242.42 25.2132.12 25.34+2.28 22.4312.08 NS
Tithon: Above-ground biomass
11
di 'r?;u;. % & Density(stems/m?) 33+1.85 28+1.74 31+2.13 27+2.01 28+2. 39 26+1.70 NS
tversi folia
B B Height(m) 2.9740.07 2.9040.13 2.7840.08 2.9340.12 2.76+0. 10 2.61%0.07 NS
H = Stem diameter(cm) 2.88+0.12 2. 8540.06 2.7810.13 2.90+0. 09 2.7710. 08 2.6240.08 NS
Py B & Cover gradeT 5 3 4 4 4 3 —
C i k 2
ompanion #h k% #) & (kg/m® 1.874£0.30 0.8640.20 1.2640.26 1.73£0.23 1.0940.26  0.7940. 23 x

species  Above-ground biomass

(% A Braun-Blauquet &% According to Braun-Blauquet system; & $# {8 Data of table. ¥ 3%{H + #5 B 1® & Average value tstandard
error; B F 7K ¥ Significant level; NS P>>0, 05, » P<(0.05, * » P<[0,01

HAREAR EMRBEABENRSETFERER,
AEFEAEKBFARBNRIRE AR L. B3 B
P3N RABAERFTEY, RE AR EME R
RO EREASHAEFLENEEMDHEEBRAR XK
D BH - HEBENEBNSHAE M 1.2FEBEFELSE
B RAYHEBTH L. FUTRHERETNDREHEL. &
ERREHRFCOMAE S FEB M EERY L FTEREH
MERLEY R, Ko X R R BB EREE B 3F 1 £ #
MM FHEAANSEHEARK, KABREARM TG KL K
AMHBEENIEREZ —. WHRSMABERMERAS R
ETER—FAREBRNED .

3 g

CEERBEMPBHNRADEEHBELHERETY
WAEREAN SLXHMYRTEETENABRHIUTRESE,
X AR SR A R A B RREE R X4 M A 25 BR T A R 55 1 B O il 2R
B EEEWREKNWAE LA RS ISR I %,
B SHBEET EERE - RAMBRES KRBT E

R MARERBIRXANIE#EIEWERSE
Table 3 The main companion plant species and their abundance

A HEHMYREHEER

Sites The companion species and their abundance
AcF; BpP; Caf; CmF; DcF; DvF; Eof; McF;
MpFs Pn®; Sg@; SnF;SpY; UIR

AcF; BpY; DefF; DsF; ArF; Eof; SpU; UIY
AcF; BpF; DcF; DsF; ArF; EoR; UI°

%3 Mengyang
B ¥ Simao
#F Xinping

LR ABER, KA Clements &4, Superscript is Clements'
grades of abundance; F # . Frequent;O {8 I Occasional;R  #
/P Rare; Ac WEF L Ageratum
= ® B & B Bidens pilosa; Ca 1T ¥ &
Chrysopogon aciculatus; Cm ¥R G Crotalaria mucronata; Dc &
O ¥ D. sanguinalis; Dv. % L D.
Mc % 17
Microstegium ciliatum; Mp & & B Mimosa pudica; Pn L H B
Panicum notatum; Sg & @ 1 B ¥ Setaria glauca; Sn & BEH
Synedrella nodiflora; SP &4 Spilanthes paniculata; Ul ik
& Urena lobata

ML B Ageratum conyzoides; Ar

coelesticum; Bp

O, i Digitaria ciliaris; Ds
¥ ¥l B Eupatorium odoratum;

wiolanscens; Eo

EEAEEMNARBAYNERKIELS. SCETETHETERRKEENFEEZE X (Ageratum coelesticum ) F KL E (Eupatorium
odoratum) T MWL IR S BT HEEAMEXF XL M5 WIESHRERBHY, A WWMEEPERATFHRES
ENH BAREMNAEE. AHFREESE AT EANHREE ABESRABERTCRE CEHWVIMEFTEEN 8

WAL, R SR MR Y BRI T B R E K

MR BAEFRTEMBX HTFIENREERRIE L AEFVHER M XNRELER -SELE I
EWREYREEHTMIBRMEE S JLEMRBEOHYD I A BEEDOTEERXD. BITHHEEEZEEESFTHE
RELEMBR AFMITENRR L RZPH EAEADP TR FREEART BROIBEZH . XTI BEEETHIHX
ATREBFHENIR FE— S EKESTEN; KR ZEREERFT BN IRPITREZIR -FSRJLAB®AEE T
(MEFMRBEOWHA FEHXEES - VERFPERF. WREE XN AEEAE N BB EENENLBERERS
FHEF MR EE .5 R IUE R SR BB 0 EE AR XML E R SRR MRS ST AR AENE . R

F L A IR E T T E AT E Y FTRE T AR K


http://www.cqvip.com

D000 http://iwww.cqvip.com|

334 Fudg oPGRSEHEYMABEZEMEK BRSNS IR KBRS IE 449

HAfE R REKNMRGELHERMTEMEZR . OEKRBAREKNMABELEAR AR KB RELAE
K OHEHGERE BANIENERMOREE) AREREIEE SRVAETHFR-—ERE QMR B AN S X ESD
ZHEYEREBR AT ERNRY TRATHX MEMNEREARE - AAMBEEEXSHR N — 55 . XESMEREH
T Yy 1 15 BB

ETHRISEMABAESENERRY 8RN BERBFESE EFEYY HRBEEFSTENEEHE  HHTE
MEBRAESHE MR RES B REEFEEME LR ¥R EF v BB RY b 412 R BOM Ry 8 i B 1 R B A9
— S BE.-O MWABIELHEY ERAEXARBAEUZERNMERT R EEARRFREROHBBIRARBENR TR
BEEMQMBRELA REAMTHIIRARYRHEEEMOET R BIEFAARSIRASIRAREL SV H.OMAESTH L/
26 7 AL 40 ST BRI 57 5 B2 B R 0 0 1 B 4 42 R PR B R LR BE AN
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