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ABSTRACT

Penyebaraestrum aurantiacum Lindl. di hutan remnant sekundair Wornojiwo KeliRaya Cibodas (KRC) dianalisis dalam penelitian ini
menggunakan Nearest Neighbor Method. Peranan #ésbydhktor lingkungan terhadap pola penyebaCamurantiacum dibandingkan
dengan jenis pohon asli dan dilakukan dengan merag@un cluster analysis. Faktor-faktor lingkungangydigunakan dalam cluster analy-
sis ini yaitu: intensitas cahaya, keasaman tanelejribapan tanah dan kelembapan udara. Hasil anpéslyebaran menunjukkan bahwa
jarak penyebaraf. aurantiacum hampir lima kali lebih besar daripada penyebaramgydiasumsikan terjadi secara acak. Hasil cluster
analysis menunjukkan bahwa intensitas cahaya bengam secara nyata dengan penyeb@raaurantiacum di hutan Wornojiwo. Inten-
sitas cahaya rata-rata di plot den@araurantiacum lebih besar dibandingkan dengan plot ta@paurantiacum. Contoh pengaplikasian
hasil penelitian ini adalah memprioritaskan erasiika aurantiacum yang ada di pinggir hutan daripada yang ada diabaigngah. Hasil
penelitian ini juga mempertegpentingnya memelihara tegakan hutan alami untukefieera naungan hutan.

Kata Kunci: Tumbuhan invasifCestrum aurantiacum, Lindl. Cibodas, cluster analysis, hutan remnagymungan sekunder, Wornojiwo

ABSTRAK

The dispersion ofestrum aurantiacum Lindl. in Cibodas Botanic Gardens (CBG) mountameemnant Wornojiwo forest was studied and
analyzed. The roles of several environmental facitorthe distribution pattern &. aurantiacum were also analyzed. Vegetation analysis
methods were used to recdBdaurantiacum tree meta-population. The nearest Neighbor Methasl used to analyze the dispersion of C.
aurantiacum. Cluster analysis was operated tom@terthe roles of four environmental factors obedr{light intensity, soil pH, soil rela-
tive humidity and air humidity) in affecting thesgiersion ofC. aurantiacum trees. The results show that the dispersioB. @urantiacumis
nearly five times longer in distance than the randtispersion assumption. The cluster analysis teshbw that light intensity received by
C. aurantiacum is different from that of native species in the Mégjiwo forest. The average light intensity at fiiets whereC. aurantia-
cum occurs is higher than the plots whé&.eurantiacumis absent. An example of practical applicatiothi$ founding is to set eradication
priority action for C. aurantiacum trees occurhie forest edge rather than in the middle part efftinest. This result is a strong argument
for the importance of maintaining natural forestemn

Key words: invasive plantCestrum aurantiacum Lindl., Cibodas, cluster analysis, mountainousment Wornojiwo forest, Wornojiwo

Introduction plant species in CBG becomes important because
Invasive plant species contribute to natural ecosys CBG is situated next to Gede-Pangrango National
tem disturbance and may threat native biodiversity Park (GPNP) native forest ecosystem and yet CBG
(Andersenet al., 2004; Gurevitch dan Padilla, 2004; still has a remnant native ecosystem inside itdeyar
Ens dan French 2008; Broek al., 2008; Peltzeet area. Invasive plant species in CBG remnant forest
al., 2010). Invasive plant is an important issue in may have spreaded further to the native forest of
Indonesia due to the ratification of Convention on GPNP which is directly located next to CBG. The
Biological Diversity (CBD) by Indonesia. CBD in- spread could potentially affect the biodiversitydan
cludes invasive plant species as an important issue community of GPNP native forest which possesses
be managed (Convention on Biological Diversity, high significance in global conservation constitgti

2012). one of important 200 eco-regions in the world for
Cibodas Botanic Garden (CBG) is @nsitu global conservation prority (Olson dan Dinerstein,

plant conservation area where is located in high- 2002).

elevation area and maintains exotic plant speces a Invasive plants are defined by spatio-

living collection specimens. The issue of invasive temporal scales. Richardsenal. (2000) define in-
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vasive plants based on the dispersal rate (i.,euamo Mount Gede-Pangrango ecosystem. Wornojiwo for-
of time needed for dispersion to reach certain dis- est consists of more than two hectares of secondary
tances). This definition is closely related to piant forest area representing a typical Javanese segonda
spatial analysis. Spatial analysis or distribution mountainous forest. The average relative air humid-
analysis suggests plant distribution models which ity of CBG is 81 % and the average temperature is

can predict plant distribution in larger scalesaf&l
dan Evans, 1954). On the other hand, plant distribu
tion is not as simple as spatial patterns. Environ-
mental factors, such as light, nutrient and distur-
bance, may contribute to plant distribution patern
including invasive plant distribution mechanisms
(Gurevitchet al., 2008; Martinet al., 2009; Martinet

al., 2010).

Cestrum aurantiacum Lindl. is one of inva-
sive plants occured in CBG remnant foré&tstrum
aurantiacum is one of well-known ornamental
plants. Cestrum aurantiacum is also known for the
pharmacological and chemical prospectus for its or-
ganic compounds (Beckett, 1987; Prema dan
Raghuramulu, 1994; Backhouatsl., 1996; Haragu-
chi-Mitsue et al., 2000). This species is native to
Central America (Benitez dan D’Arcy, 1998; Ye
Shiang, 1994) and isonsidered as weed and alien
species in several countries, including South Afric
(Henderson, 2007). Some other member€asfrum
are also recorded as invasive species @.@uricu-
latum (Renteria dan Buddenhagen, 2006).

This study analyses the dispersion ©f
aurantiacum in the CBG remnant forest elucidating a
possible example of exotic plant species spreatting
a mountainous native remnant forest. This study als
analyses the clustering of exotic invasive speareb

20.6°C. The yearly average precipitation is 2950 mm
(Mutagien and Zuhri, 2011).

Vegetation Analysis

The vegetation analysis was conducted at the Worno-
jiwo forest using a quadrat method (Mueller-
Dumbois dan Ellenberg, 1974). Total sampling was
173 quadrat plots and the size of each quadratl@as
by 10 meters. The data of tree diameter at breast
height (dbh) and tree heights of the tree popufatio
occurred in all quadrats were then recorded. Enviro
mental data were collected for every tree recorded,
including light intensity, air humidity, soil acii

and soil humidity.

Dispersion type analysis

All C. aurantiacum trees were recorded and their
positions were tagged. All individual plants were
categorized into different life-stages based orirthe
trunk diameters and plant heights. Dispersion type
was analyzed using the Nearest Neighbor Method
(Clark dan Evans, 1954). The bias due to inaccura-
cies caused by unrecorded individual plants ocdurre
outside the plots was coped by recording all irddivi
ual the plants occurred in Wornojiwo forest, either
inside or outside the plots.

native species based on several environmental fac-Cluster Analysis

tors (i.e. light intensity, soil pH, soil relativeumid-
ity and air humidity).

METHODS
Research Site
This study located in the remnant forest of Cibodas

All C. aurantiacum tree data (29 individual trees in
total) obtained from vegetation analysis were then
averaged (totally 29 trees). The native tree daglu
for cluster analysis were only those with similar a
erage height and dbh wit@. aurantiacum (with 5
meters in height) (consisting of 121 individualinat

Botanic Gardens (CBG), namely Wornojiwo forest. trees recorded from the vegetation analysis). Mativ
CBG is situated in Cipanas District, Cianjur Re- trees with average dbh and height outside the + 5
gency, West Java Province, Indonesia located atmeters height range fror@. aurantiacum average
1300 m to 1450 m asl on the slope of the Mount were excluded from the analysis. This data reduoctio
Gede. Remnant forest Wornojiwo is naturally part of was implemented in order to avoid biases from the
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Table 1. Plant species used in the cluster analysis. Bpties used in the analysis were 15 species
(1 invasive C. aurantiacum, 1 exotic non-invasiv€. cassia and 13 selected native species).

Species Code Average Tree

(Case Number) Species Name Family Height (meters)
1 Cestrum aurantiacum Lindl. Solanaceae 5.48
2 Cinnamomum cassia (Nees dan T.Nees) J.Pfes| Lauraceae 10.00
3 Dysoxylum nutans (Blume) Mig. Meliaceae 8.67
4 Ficusfistulosa Reinw. ex Blume Moraceae 9.25
5 Ficusribes Reinw. ex Blume Moraceae 7.40
6 Ficus variegata Blume Moraceae 5.00
7 Macropanax concinnus Miq. Araliaceae 6.50
8 Macropanax sp. Araliaceae 5.15
9 Oreocnide sp. Urticaceae 8.00
10 Rutaceae* Rutaceae 8.00
11 Saurauia pendula Blume Actinidiaceae 8.17
12 Saurauia reindwardtiana Blume Actinidiaceae 7.11
13 Saurauia sp. Actinidiaceae 6.25
14 Turpinia Montana (Blume) Kurz Staphyleaceae 3.73
15 Villebrunea sp. Urticaceae 5.95

"Exotic species, but not invasive; *Unidentified gen

AEN

Figure 1. Distribution map ofC. aurantiacum trees in all established quadrat plots in Wornojferest. One
square represents 1 quadrat plot with a 10 m b 10 size. Trees were defined by the diameter at
breast height (dbh) $0 centimeters. Each black small-square represenégsea of 2 m x 2 m in size
where aC. aurantiacum tree occurs. All plots occupy more than 80 % e&f thtal Wornojiwo forest
area. The edge of the Wornojiwo forest is approséiya to 10 meters from the edge of the outer
quadrat plots.

light intensity factor. served (invasiv€. aurantiacum, exotic non-invasive
Data reduction includes 13 native tree spe- C. cassia and 13 native species). Cluster analysis
cies and one exotic species but non-invasive (Tablewas then conducted from the distance matrix
1). Cluster analysis was conducted for all invasive (Euclidean) using the agglomerative hierarchical
C.aurantiacum and the selected native species for all clustering and single linkage analysis (Quinn dan
of four measured environmental variables: air rela- Keough 2002) using MYSYSTAT 12.
tive humidity, soil relative humidity, soil aciditand
light intensity. RESULTS
Distance matrix was established from the Based on the nearest neighbor method, the R value
differences of variable value for every species ob- of C. aurantiacum is 4.65. This R figure shows that
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the distance ofC. aurantiacum tree to its nearest
neighbor tree in actual condition is almost 5 (.65
times longer than the hypothetical random condition
The distribution map o€. aurantiacum tree in Wor-
nojiwo is presented in Figure 1.

Environmental factors may contribute to the
plant distribution patterns, including the invasive
plant distribution pattern. Light intensity (LI)oié
relative humidity (SRH), soil acidity (SA), and air
relative humidity (ARH) have been analyzed as po-
tential factors that correlate to the spreadCofau-
rantiacum in the Wornojiwo forest.

Average environmental data of the 13 native
species, invasiveC. aurantiacum and exotic non-
invasiveC. cassia are presented in Table 2.

occurring plots are located in the edge part of the
forest (Figure 1). The average light intensity with
24 plots whereC. aurantiacum occurs is 15.1 lux.
This figure is significantly higher than the avegag
light intensity within the 149 plots whef@ auran-
tiacum is absent (9.564 lux).

Eventhough the pH differences is not more
than 0.2, but the cluster analysis shows thatu-
rantiacum has lower soil acidity than the native tree
species (Figure 3).

The result of cluster analysis for soil relative
humidity presented in Figure 4.

The cluster analysis of air relative humidity
shows thatC. aurantiacum occurs in similar air rela-
tive humidity environment to the most of native spe

There are several interesting results revealedcies (Figure 5).

from the cluster analysis. Firstly, light intensity-
ceived byC. aurantiacum is totally different from all
native species except the exadfilmnamomum cassia
(Figure 2). Secondly, soil acidity (soil pH) 6f au-
rantiacum is similar to the two native species
(Dysoxylum nutans and Ficus ribes) and the exotic
C. cassia (Figure 3). Thirdly, the relative air humid-
ity (RH) and soil RH of th&. aurantiacum habitat is
similar to those of the most native species (Figure
and Figure 5).

From totally 173 plots establishe@, auran-
tiacum trees only occur in 24 plots. Most of these

DISCUSSION

A longer distance to the nearest neighbor
reflects high capabilities of populations to dismer
This findings show a potential invasiveness @f
aurantiacum in Wornojiwo forest because it can
reach a relatively wide area and is not distributed
clumpy (Figure 1). However, this figure should be
concluded carefully due to the unknown disturbance
rate in the Wornojiwo secondary forest. Based on
Richardsoret al. (2000), a species can be considered
as invasive plant if it can reproduce consistently

Table 2.Tree species used in cluster analysis and itsageeznvironmental data: air relative humidity (AR,
%), soil relative humidity (SRH, in %), soil acidiSA, in pH), and light intensity (LI, in lux).

Species name ARH SRH SA LI
Cestrum aurantiacum Lindl. 81.00 72.62 6.69 15.10
Cinnamomum cassia (Nees & T.Nees) J.Presl| 83.00 90.00 6.50 15.00
Dysoxylum nutans (Blume) Miq. 82.83 73.33 6.53 9.00
Ficusfistulosa Reinw. ex Blume 74.38 69.88 6.89 12.38
Ficusribes Reinw. ex Blume 72.50 74.15 6.72 7.92
Ficus variegata Blume 59.50 70.00 7.00 8.50
Macropanax concinnus Mig. 64.00 74.00 6.90 9.50
Macropanax sp. 69.55 63.61 6.95 9.97
Oreocnide sp. 58.00 80.00 6.88 6.50
Rutaceae* 64.00 60.00 7.00 1.00
Saurauia pendula Blume 79.00 84.17 6.90 5.67
Saurauia reindwardtiana Blume 78.89 81.11 6.90 11.11
Saurauia sp. 68.00 64.25 6.98 10.25
Turpinia Montana (Blume) Kurz 63.38 63.38 6.98 9.85
Villebrunea sp. 76.52 70.71 6.88 10.87
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Figure 2. Cluster analysis result for light intensity .

aurantiacum and other 14 tree species in Wornojiwo remnant
forest. Every case number represents a tree spe€lase
1:Cestrum aurantiacum, 2:Cinnamomum cassia, 3: Dysoxylum
nutans, 4: Ficus fistulosa, 5: Ficus ribes, 6: Ficus variegata, 7:
Macropanax concinnus, 8: Macropanax sp., 9:0reocnide sp., 10:
Rutaceae, 11Saurauia pendula, 12:Saurauia reindwardtiana, 13:
Saurauia sp., 14:Turpinia Montana, 15: Villebrunea sp. The
numbers in the lower part of the diagram represtm
‘distance’ (light intensity differences). Softwareused:
MYSYSTAT 12.
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Figure 4. Cluster analysis results for soil relative huryidif C.
aurantiacum and other 14 tree species in Wornojiwo remnant
forest. Each case number represents a tree speCise
1:Cestrum aurantiacum, 2:Cinnamomum cassia, 3: Dysoxylum
nutans, 4: Ficus fistulosa, 5: Ficus ribes, 6: Ficus variegata, 7:
Macropanax concinnus, 8: Macropanax sp., 9:0reocnide sp., 10:
Rutaceae, 11Saurauia pendula, 12: Saurauia reindwardtiana,
13: Saurauia sp., 14:Turpinia Montana, 15: Villebrunea sp. The
numbers in the lower part of the diagram represtr
‘distance’ (soil relative humidity differences). f8eare used:
MYSYSTAT 12.
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Figure 3. Cluster analysis results for soil acidity@faurantiacum
and other 14 tree species in the Wornojiwo remfiareist. Each
case number represents a tree species. Casé&Cedrum
aurantiacum, 2: Cinnamomum cassia, 3: Dysoxylum nutans, 4:
Ficus fistulosa, 5: Ficus ribes, 6: Ficus variegata, 7: Macropanax
concinnus, 8: Macropanax sp., 9:0reocnide sp., 10Rutaceae, 11:
Saurauia pendula, 12: Saurauia reindwardtiana, 13: Saurauia sp.,
14: Turpinia Montana, 15: Villebrunea sp. The numbers in the
lower part of the diagram represent the ‘distan@®il acidity
differences). Software used: MYSYSTAT 12.
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Figure 5. Cluster analysis results for air relative huryidif C.
aurantiacum other 14 tree species in Wornojiwo remnant forest.
Each number represents a tree species. CaS&estrum
aurantiacum, 2:Cinnamomum cassia, 3: Dysoxylum nutans, 4:
Ficusfistulosa, 5: Ficusribes, 6: Ficus variegata, 7: Macropanax
concinnus, 8: Macropanax sp., 9:Oreocnide sp., 10:Rutaceae,
11: Saurauia pendula, 12:Saurauia reindwardtiana, 13:Saurauia
sp., 14:Turpinia Montana, 15: Villebrunea sp. The numbers in
the lower part of the diagram represent the ‘distagair relative
humidity differences). Software used: MYSYSTAT 12.
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without interference from human and reached more This requirement is similar to native mountainous

than 100 meters from its initial location or pargee
inside natural forestC. aurantiacum fruits are dis-
persed by birds and may be bats due to its juicgybe
fruit (Benitez dan D’Arcy, 1998)Cestrum aurantia-
cum may have potential abilities to spread all over
remnant forest area. Based on the collected daa, t
population ofC. aurantiacum exists in a range of
1.19 hectares within the Wornojiwo forest area whil
the longest distance between two tree€ofuran-
tiacumis more than 170 meters.

The cluster analysis result of light intensity
reveals interesting phenomena@faurantiacum in
this forest. Even thougl. aurantiacum is a domi-

rainforest habitat that requires high soil relathuge
midity (Yamada, 1975; 1976).

The air relative humidity does not reflect
habitat preference differences betwe&naurantia-
cum and the native trees. However, exotic non-
invasive specie€. cassia is also closely related ©.
aurantiacum as shown by the light intensity and soil
acidity cluster results in Figure 2 and 3. Thetreda
humidity around Cibodas is relatively high and rreve
reaches below 70% (Yamada, 1975). The recent av-
erage relative air humidity in Cibodas was arouthd 8
% (Mutagien dan Zuhri 2011).

The cluster analysis result of light intensity

nant invasive species in Wornojiwo, but the amount and soil acidity is a significant supportive figue

of light intensity in the forest limits the invasiness

C. aurantiacum management to be considered.

of this species. A consequence of fast growing rateaurantiacum needs higher light intensity and more

of C. aurantiacum is the higher demand of energy
sources, including sunlight. Gureviteh al. (2008)
stated that plant invasion in the forest is momesse
tive to light rather than to other environmentat-fa
tors, i.e. nutrient. However, Martigt al. (2009) ar-
gued that the percentage of successful invadens fro
shade-tolerant species in the forest is relatihé.

C. aurantiacum is a member of Solanaceae that com-

acidic soil compared to native tree’s habitat regui
ments. A certain condition (i.e. higher light inséy
and lower soil pH), can assi€taurantiacum inva-
sion On the other hand, a condition of lower light
intensity and higher soil pH can limit the invasive
ness of this species. An example of practical appli
tion of this finding is to set an eradication pitipr
action for C. aurantiacum trees occur in the forest

monly tolerates shades but requires a certain amounedge rather than in the middle part of the interior

of light (Benitez dan D’Arcy, 1998). Martiet al.
(2010) stated that even though light availability-|
its the exotic plant species survivorship in theeo,
but certain species with different life historydea
off pattern may become invasive in low light envi-
ronment in the forest.

Based on the cluster analydi,aurantiacum
possesses different soil acidity properties (reddyi
lower than native tree) in their habitat. Soil dtyidls
one of plant-soil feedback aspect. On the othedhan
soil chemistry properties such as soil acidity bara
result of invasive plant exudates released to iavad
soil (Weidenhamer dan Callaway, 2010).

There is a similar soil relative humidity re-
quirement betweel€. aurantiacum and the native
trees. C. aurantiacum is basically a riparian zone
plant in its natural habitaC. aurantiacum need high
soil relative humidity (Benitez and D’Arcy, 1998).
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part. This finding is also an argument for the impo
tance of maintaining natural forest cover. Forest
cover can assure there will not enough light foht#
demanding exotic invasive tree suchGsaurantia-

cum to grow further and become more invasive.
Managing environmental condition to cope with in-
vasive species is one of the important management
strategy (Catfordt al., 2011).

In conclusion, the dispersion analysis result
of C. aurantiacum shows an evidence of potential
invasiveness of this species. Moreover, light inten
sity and soil acidity are two important factors ttha
determine the occurrence 6f aurantiacum in Wor-
nojiwo forest. Further studies are needed to examin
the rate of invasiveness, the autecology¥oéuran-
tiacum and the quantitative analysis on the ecological
impact of this species occurrence to the nativesfor
and native plants biodiversity.



ACKOWLEDGEMENT

Author thanks to Rustandi B and M. Jaeni
Ashari for their support during field data collexti
Author also thanks to anonymous reviewer for his/
her dedicated review and significant feedbacks.

REFERENCES

Andersen MC, H Adams, B Hope and Powell M. 200Risk
analysis for invasive species: general frameworlt an
research needBisk Analysis 24, 893-900.

Backhouse N, C Delporte, R Negrete, P Salinas, Arfo, S
Aravena and BK Cassels. 1996Anti-inflammatory
and antipyretic activities dBuscuta chilensis, Cestrum
parqui andPsoralea glandulosa. International Journal
of Pharmacognosy 34, 53-57.

Beckett KA. 1987.Cestrumin cultivation.The Plantsman 9, 129-
132.

Benitez C and WG D’Arcy. 1998.The GeneraCestrum and
Sessea (Solanaceae: Cestrae) in Venezudanals of
Missouri Botanical Garden 85, 273-351.

Brook BW, NS Sodhi and CJA Bradshaw. 2008Synergies
among extinction drivers under global change.
TRENDS in Ecology and Evolution 23, 453-460.

Catford JA, CC Daehler, HT Murphy, Sheppard AW, BD
Hardesty, DA Westcott, M Rejmanek, PJ Belling-
ham, J Pergl, CC Horvitz and PE Hulme. 2011The
Intermediate disturbance hypothesis and Plant Inva-
sions: Implications for species richness and manage
ment. Perspectives in Plant Ecology, Evolution and
Systematics, doi: 10.1016/j.ppees.2011.12.002.

Clark PJ and FC Evans. 1954 Distance to nearest neighbor as a
measure of spatial relationships in populatidasl-
ogy 35, 445-453.

Convention on Biological Diversity. http://www.cbd.int/

invasive/done.shtml, what needs to be done? Diakses

12 Juni 2012.

Ens EJ and French K. 2008Exotic Woody Invader Limits the
Recruitment of Three Indigenous Plant Speckis-
logical Conservation 141, 590-595.

Gurevitch J and DK Padilla. 2004.Are invasive species a major
cause of extinctionsPrends in Ecology and Evolution
19, 470-474.

Gurevitch J, TG Howard, IW Ashton, EA Leger, KM Howe, E
Woo and M Lerdau. 2008.Effects of experimental
manipulation of light and nutrients on establishirnzn
seedlings of native and invasive woody speciesoimgL
Island, NY ForestsBiological Invasion 10, 821-831.

Haraguchi-Mitsue M, Y Mimaki, M Mortidome, H Morita , K
Takeya, H Itokawa, A Yokosuka and Y Sashida.
2000. Steroidal saponins from the leaves @estrum
sendtenerianum. Phytochemistry 55, 715-720.

Berita Biologi 12(1) - April 2013

Henderson L. 2007.Invasive, naturalized and causal alien plants
in southern Africa: A summary based on the Southern
Africa Plant Invaders Atlas (SAPIARothalia 37, 215-
248.

Martin PH, CD Canham and PL Marks. 2009. Why forest
appear resistant to exotic plant invasions: intevati
introductions, stand dynamics, and the role of shad
tolerance Frontiers in Ecology and Evolution 7, 142-
149.

Martin PH, CD Canham and RK Kobe. 2010.Divergence from
the growth-survival trade-off and extreme high gitow
rates drive patterns of exotic tree invasions wsetl
canopy forestslournal of Ecology 98, 778-789.

Mueller-Dumbois D and H Ellenberg. 1974 Aims and Methods
of Vegetation Ecology, 547. John Wiley & Sons, New
York.

Mutagien Z and M Zuhri. 2011. Establishing a long-term per-
manent plot in remnant forest of Cibodas Botanic
Gardens, West JavBiodiversitas 12, 218-224.

Olson DM and E Dinerstein. 2002.The Global 200: Priority
ecoregions for global conservatiofnnals of the Mis-
souri Botanical Garden 89, 199-224.

Peltzer DA, RB Allen, GM Lovett, D Whitehead and DA
Wardle. 2010.Effects of biological invasions on forest
carbon sequestratio&lobal Change Biology 16, 732-
746.

Prema TP and N Raghuramulu. 1994Free vitamin D3 metabo-
lites in Cestrum diurnum Leaves.Phytochemistry 37,
677-681.

Quinn GP and MJ Keough. 2002.Experimental Design and
Data Analysis for Biologist, 489-490. Cambridge Uni-
versity Press, Cambridge.

Renteria JL and C Buddenhagen. 2006lnvasive plants in the
Scalesia pedunculata forest at Los Gemelos, Santa
Cruz, Galapagossalapagos Research 64, 31-35.

Richardson DM, P Pysek, M Rejmanek, MG Barbour, FD
Panetta and CJ West. 2000Naturalization and inva-
sion of alien plants: concepts and definitioDazersity
and Distributions 6, 93-107.

Weidenhamer JD and RM Callaway. 2010Direct and indirect
effects of invasive plants on soil chemistry andsgs-
tem function.Journal of Chemical Ecology 36, 59-69.

Yamada |. 1975.Forest ecological studies of the montane forest
of Mt. Pangrango, West Java. |. Stratification and
floristic composition of the montane rain foresane
CibodasSouth East Asian Studies 13, 402-426.

Yamada |. 1976.Forest ecological studies of the montane forest
of Mt. Pangrango, West Java. Il. Stratification and
floristic composition of the forest vegetation dfet
higher part of Mt. Pangrang8outh East Asian Studies
13, 513-534.

Ye Shiang S. 1994Cestrum Linnaeus, Sp. PI. 1: 191. 1758ra
of China 17, 330-331.

45



