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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—Bangl’“ , CHENG Xiao! (Kunming Institute of Botany ., Chinese Academy of Sciences, Kunming
650204, Chinas 2. Nanjing Forestry Universitys Nanjing »210037 .China). Acta Ecologica Sinica2004,24(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

(I-29)
:2003-03-17; :2003-07-20
(1976~), . N . E-mail;wsshh2001@yahoo. com. cn
* Author for correspondence, E-mail; sunnet@public. km. yn. cn
Richard H. Groves , Richard N. Mack Carol A. Wilson

Foundation item: South-West Base of CAS’ Knowledge Innovative Project(No. I-29)
Received date:2003-03-17;Accepted date:2003-07-20

Biography : WANG Si-Hai, Master candidate. research interest: conservation of plant biodiversity. E-mail : wsshh2001@yahoo. com. cn



3 : N 445

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.
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Table 1 Geographical localities and the climatic conditions at investigation sites in Yunnan
1 7 Qo)
Sites Latitude (N) Altitude (m) Annual rainfall McAan temperature Mc-an temperature Mean annual\
(mm) in Jan. (C) in Jul. (C) temperature( C)
Mengyang 22°00 670 1207 15.5 25.0 21.5
Simao 22°40' 1302 1547 11.4 21.5 17.7

Xinping 24°02' 1500 973 10. 6 21.5 17.3
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Fig.1 Current distribution of Tithonia diversifolia in Yunnan. China
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Fig. 2 Clonal growth and branching of Tithonia diversifolia

a Branch-cluster; b Proliferation from the basal branches and the prostrate branches;c
Plant phalanxes; [ Basal branch; I Clonal ramets produced by inclined branches;
i Distant ramets produced by the prostrate branches; IV Branches produced from the cluster base; V
Spacers; VI Senescent spacers
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Table 2 The biological indexes of Tithonia diversifolia and its companion species
Mengyang Simao Xinping
. ANOVA
Species Indexes . . o . . o . . o
Riverside Hillside Riverside Hillside Riverside Hillside
Cover grade™ 5 5 5 5 5 5 —
(kg/m?*) ot - - .
. 31.5942.43 25.6642.27 28.3242.42 25.2142.12 25.34+2.28 22.43+2.08 NS
Above-ground biomass
Tithonia i ,
diversifolia Density (stems/m?) 33+1.85 28+1.74 314+2.13 27+2.01 28+2.39 26+1.70 NS
Height(m) 2.97+0.07 2.904+0.13 2.78+0.08 2.934+0.12 2.764+0.10 2.6140.07 NS
Stem diameter(cm) 2.88+0.12 2.854+0.06 2.784+0.13 2.904+0.09 2.774+0.08 2.6240.08 NS
Cover grade™ 5 3 4 4 4 3 —
Companion (k 2)
. g/,m 1.874+0.30 0.864+0.20 1.2640.26 1.73+0.23 1.09+40.26 0.79+0.23 *
species  Above-ground biomass
@ Braun-Blauquet According to Braun-Blauquet system; Data of table: + Average value +standard
error; Significant level; NS P>>0. 05, % P<C0.05, * % P<C0.01
’ s 3
R . Table 3 The main companion plant species and their abundance
3 9
Sites The companion species and their abundance
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grades of abundance; F Frequent; O Occasional ;R
9
Rare; Ac Ageratum conyzoides; Ar Ageratum
‘ coelesticum; Bp Bidens pilosa; Ca
‘ Chrysopogon aciculatus; Cm Crotalaria mucronata; Dc
3 Digitaria ciliaris; Ds D. sanguinalis; Dv D.
violanscens; FEo Eupatorium odoratum; Mc
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Panicum notatum; Sg Setaria glauca; Sn
[13:0 s N N Synedrella nodiflora; SP Spilanthes paniculata; Ul
N N B Uprena lobata
o (Ageratum coelesticum) (Eupatorium
odoratum)™5 1] , s ,
[18]
. o N .
9 o
b b b
[19]
9 o
b b b
’ 3 ’
( ) s o .



3 N 449
:D
s . , . ;2
N ’ ’
) ~ N )
’ o
—~

:\J} ’ ’

;® ’ ’ ,@

[6]

’ ’ ’ °

References:

(1]

(2]

[3]

[4]

[7]
[8]
[9]
[10]

[11]
[12]

[13]
[14]
[15]

[16]

[17]

(18]

[19]

(11
4]
[5]
L61]
[7]
[8]
9]
[11]
[12]
[13]
[16]
[17]
(18]
[19]

Li B, Xu B S, Chen J K. Perspectives on general trends of plant invasions with special reference to alien weed flora of Shanghai.
Biodiversity Science, 2001, 9(4): 446~457.

Mack R N, Simberloff D, Lonsdale W M, et al. Biotic invasions: causes, epidemiology, global consequences, and control. Ecological
Applications, 2000, 10(3): 689~710.

Tongma S, Kobayashi K, Usui K. Allelopathic activity and movement of water leachate from Mexican sunflower [ Tithonia diversifolia
(Hemsl. ) A. Gray] leaves in soil. Weed Sci. Tech. , 1999, 44(1): 51~58.

Delectis Florae Reipublicae Popularis Sinicae Agendae Academiae Sinicae Edita. Flora Reipublicae Popularis Sinicae, Tomus 75. Beijing:
Science Press, 1979. 356~357.

Yang Y B, Liu Y H. Shi B L., et al. eds. Manual of Tawan vascular plants, Tomus 4. Taibei: The Council of Agriculture Republic of
China, 1999. 285.

Editorial Committee of Herbal Medicine of China. Herbal Medicine of China, Tomus 7. Shanghai: Shanghai Science and Technology
Publishing House, 1999. 992.

Pan L. H. Morphohistological study on T'ithonia Diversifolia. Journal of Fujian College of TCM, 1998, 8(2): 26~28.

Wang S Y.ed. The geography of Yunnan. Kunming: Yunnan National Press, 2002. 79~82.

Compiling Group of the Vegetation of Yunnan. The vegetation of Yunnan. Beijing: Science Press, 1997. 27~64, 81~96.

Rutunga V., Karanja N K, Gachene C K K, ez al. Biomass production and nutrient accumulation by Tephrosia vogelii (Hemsley) A. Gray
and T'ithonia diversifolia Hook F. fallows during the six-month growth period at Maseno, Western Kenya. Biotechnol. Agron. Soc.
Environ. s 1999, 3(4): 237~246.

Song M H, Dong M. Importance of clonal plants in community. Acta Ecologica Sinica, 2002,22(11): 1960~1967.

Dong M. Clonal growth in plants in relation to resource heterogeneity: foraging behavior. Acta Botanica Sinica, 1996, 38(10): 828~
835.

He C X, Li X K, Tang Y Q. et al. A perspective in ecological research of clonal plant population. Guihaia, 2001, 21(3): 264~272.
Mack R N. Cultivation fosters plant naturalization by reducing environmental stochasticity. Biological Invasions, 2000, 2:111~122.
McNeely J A, Mooney H A, Neville L E, et al. eds. Global strategy on invasive alien species. ITUCN Publications Services Unit. 2001. 20
~22.

Liu L H, Xie S C, Zhang ] H. Studies on the distribution, harmfulness and control of Eupatorium adenophorum spreng. Acta Ecologic
Sinicas 1985, 5(1): 1~6.

Liu L H, Liu W Y, Zheng Z. et al. The characteristic research of autecology ecology of Pamakani (Eupatorium adennophorum). Acta
Ecologic Sinica, 1989, 9(1): 66~70.

Zhao G J, Ma Y P. Studies on the distribution, harmfulness of Eupatorium adenophorum in Yunnan. Journal of Weed Science, 1989, 3
(2):37~40.

Qiang S, Cao X Z. Survey and analysis of exotic weeds in China. Jowrnal of Plant Resources and Environment, 2000, 9 (4): 34~38.

s , . . 52001, 9(4):446~457.
. C 75 ), : ,1979. 356~357.
, , .. C 4 ), ,1999. 285.
C 7 ), : ,1999. 992.
, 1998, 8(2): 26~28.
» 2002, 79~82.
» 1997.27~64, 81~96.

s . . » 2002, 22(11):1960~1967.
: . ,1996,38(10):828~835.
s s s . ,2001, 21(3):264~272.
s s . N . 21985, 5(1):1~6.
s s .. . +1989, 9(1):66~70.
s . . 51989, 3(2):37~40.
s . . ,2000, 9(4):34~38.



