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Abstract. There is a long history of species being moved around the world by humans. These introduced species
can provide substantial benefits, but they can also have undesirable consequences. We explore the importance of
human activities on the processes of species dissemination and potential invasions using the Poaceae subfamily
Bambusoideae (‘bamboos’), a group that contains taxa that are widely utilised and that are often perceived as
weedy. We (1) compiled an inventory of bamboo species and their current distributions; (2) determined which species have been introduced and become invasive outside their native ranges; and (3) explored correlates of introduction and invasion. Distribution data were collated from Kew’s GrassBase, the Global Biodiversity Information Facility
and other online herbarium information sources. Our list comprised 1662 species in 121 genera, of which 232 (14 %)
have been introduced beyond their native ranges. Twelve (0.7 % of species) were found to be invasive. A nonrandom selection of bamboos have been introduced and become invasive. Asiatic species in particular have been
widely introduced. There was a clear over-representation of introduced species in the genera Bambusa and
Phyllostachys which also contain most of the listed invasive species. The introduction of species also correlated with
certain traits: taxa with larger culm dimensions were significantly more likely to have been moved to new areas; and
those with many cultivars had a higher rate of dissemination and invasion. It is difficult to determine whether the
patterns of introduction and invasion are due simply to differences in propagule pressure, or whether humans have
deliberately selected inherently invasive taxa. In general, we suggest that human usage is a stronger driver of introductions and invasions in bamboos than in other taxa that have been well studied. It is likely that as bamboos are
used more widely, the number and impact of invasions will increase unless environmental risks are carefully
managed.
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Introduction
Human-mediated dissemination of species has intensified over the past three centuries with the increase of
global traffic (Meyerson and Mooney 2007; Ricciardi
2007). Some introduced species naturalize (reproduce
consistently) in their new ranges and some naturalized
species invade (spread from sites of introduction). This
has created a global-scale natural experiment in biogeography (Bardsley and Edward-Jones 2006; Richardson
2006; Richardson et al. 2011a; Richardson et al. 2011c;
Yoshida et al. 2007). Considerable efforts have been
made by invasion scientists to understand the key drivers of invasion, and to determine whether generalisations can be made on how some species manage to
overcome barriers associated with different stages of
the introduction-naturalization-invasion continuum
(Blackburn et al. 2011; Kueffer et al. 2013; Moodley et al.
2016; Richardson and Pysek 2012). However, as introduced taxa often represents a non-random selection of
all taxa, there is some ‘taxonomic selectivity’ in which
taxa become invasive (McKinney and Lockwood 1999).
Biological invasions are, by definition, the result of
human-mediated dispersal and can only be understood
in the context of human activities. The movement of species is often influenced by their direct value to humans
(McKinney and Lockwood 1999), in particular as introduced species have been essential to the development
of all contemporary human societies (Prance and Nesbitt
2005). With intentional plant introductions, morphological traits have been shown to be important in facilitating
the introduction and invasion of species (Pysek and
Richardson 2007). Certain traits may be of high value to
humans at the introduction stage and thus influence the
initial movement of these species into new ranges. For
example, Proteaceae with showy flowers and Cactaceae
with other traits valued for ornamentation were found to
be overrepresented among introduced species in these
families (Moodley et al. 2013; Novoa et al. 2015). For
both these families, traits that enabled greater ability to
spread were found to be more important for invasion
success post-introduction. Traits underlying invasion
success can also be highly taxon or context specific. In
many woody plant taxa, such as Acacia, Pinus and
Proteaceae, seedbank size and longevity are associated
with invasion success (Grotkopp et al. 2002; Moodley
et al. 2013; Richardson and Kluge 2008), while in
Cactaceae growth form is an important determinant of
invasion success. (Novoa et al. 2015).
We focused on bamboos, a large subfamily of the
grasses (Poaceae: Bambusoideae; 1662 species in 121
genera). Bamboos have a range of functional forms distributed over numerous biogeographic regions, including
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dwarf herbaceous species found in temperate climates
and giant tropical woody species that can grow up to 20
m tall (Bystriakova et al. 2004). It is estimated that 2.5
billion people are directly involved with the production
and consumption of bamboo (Scurlock et al. 2000). The
main economic value of bamboo lies in the utility of the
hardened culm, which serves many of the same functions as timber (Chung and Yu 2002; Scurlock et al.
2000). What makes bamboo a particularly interesting
group beyond timber functions, however, is the versatility of uses and the utilisation of all plant parts. Leaves
are used for fodder, shoots for human consumption,
culms for biomass, construction, textiles, musical instruments and many bamboos are used in horticulture
(Hunter 2003). This has led to many species being intentionally moved outside of their native ranges (Cook and
Dias 2006; Townsend 2013).
Over the past few decades, bamboos have seen an upsurge in popularity, largely driven by a perception of certain
species as wonder plants or miracle crops, i.e. plants that
are believed to be especially valuable in meeting current
economic, environmental and social needs (Hoogendoorn
and Benton 2014; Liese and Köhl 2015). Various authors
have argued that commercially grown bamboos are more
sustainable and renewable than current forestry crops
(Bansal and Zoolagud 2002; Song et al. 2011). Modern processing techniques have also transformed the range of
products that can be made from bamboo. Therefore, the
rate at which species are being introduced and cultivated
in new ranges has increased; especially cultivation of bamboos in response to an increased global demand for timber
products (Hunter 2003; INBAR 2003).
Most research on bamboos has focused on aspects of
commercial cultivation and uses such as methods for
maximizing yields and on providing economic valuations
of plantings in different contexts. To date, we are not
aware of any comprehensive studies on the invasion
ecology of bamboos, despite their reputation for being a
group that contains highly ‘invasive’ species
(Buckingham et al. 2011; Space and Flynn 2000). Many
species possess weedy attributes, such as fast growth
rates, clonal reproduction and the formation of longlived monospecific stands (Lima et al. 2012). Bamboos
can dramatically alter ecosystem dynamics through
competitive exclusion and expansion of patches that
form from clonal reproduction. A growing number of papers address some of these issues (Blundell et al. 2003;
Kobayashi et al. 2015; Kudo et al. 2011; Lima et al. 2012;
Rother et al. 2016; Suzuki 2015; Yang et al. 2015).
While there has been a long history of bamboo introductions, little is known about which species have been
moved where, and the outcomes of these movements.
The aims of this paper were to (1) compile an inventory
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of all bamboo species and their current global distribution;
(2) determine which species have been introduced and
which have become invasive outside of their native ranges;
and (3) explore correlates of introduction and invasion.
We expected that certain correlates, both biological (i.e.
taxonomy, phylogeny, plant traits) and social (i.e. introduction effort, the utility of species), will have resulted in
taxonomic selectivity in introduction effort (Table 1).

Methods
Inventory of species and distribution
Establishing inventories of taxa, their distribution and
cases of invasions are fundamentally important in the
field of invasion science and the lack of such information
can hinder management efforts (McGeoch et al. 2012).
To document the dissemination of bamboos, we required
up-to-date taxonomic lists and distribution data.
The identification of bamboos is notoriously problematic (reviewed by Kellogg 2015). Due to the rarity of
flowering cycles (7 to more than 120 years in woody species; Janzen 1976), species identification often relies
heavily on vegetative material, but most species have
few, if any, reliable diagnostic vegetative features.
Consequently, there are major discrepancies between
the classification of bamboos and species lists.
Significant improvements have been made by specialist
groups such as the Bamboo Phylogeny Group (2012)
and, more generally, by GrassBase, an on-going international initiative to collate taxonomic data on the family
Poaceae at the Royal Botanical Gardens, Kew, UK.
GrassBase includes a list of all bamboo species, their distributions and trait data (Clayton et al. 2015; Vorontsova
et al. 2015). We verified and updated the accepted taxa
in GrassBase both as one of us has specialist experience
in grass taxonomy (MSV) and by collaborating with a
bamboo taxonomy specialist (Lynn G. Clark, Iowa State
University). We also included recent literature on new
species and other changes in classification published up
to September 2015 (Kellogg 2015) [see Supporting
Information—Table S1 for full species list].
An extensive search was undertaken between June
2014 and January 2015 to document the introduction of
bamboos to areas outside of their native ranges. This included searches of the Web of Science and other platforms of academic and grey literature. Most information
was retrieved from online databases specialising in
global herbarium records and/or non-native species records, namely the Global Biodiversity Information Facility
(GBIF), Kew’s GrassBase, the Global Compendium of
Weeds (GCW), Pacific Island Ecosystems at Risk (PIER),
Delivering Alien Invasive Species Inventories for Europe
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(DAISIE), Invasive Species Specialist Group (ISSG) and
CABI’s Invasive Species Compendium (CABI-ISC), but independent literature searches also provided useful data
[see Supporting Information—Fig. S1]. GBIF provided
the greatest amount of data on the locality of species
with over 84 000 entries for ‘Bambusoideae’ species. Of
these, around 29 % of records had sufficient ancillary
data for our purposes (of the 71% that did not, 8 %
lacked a scientific name, 21 % a country and 71 % a
locality)
When pooled with the other databases, 179 species
names did not match our accepted species list. Unknown
names were removed; synonyms and spelling errors were
updated or corrected accordingly and kept in the final
database [see Supporting Information—Table S2]. We
discarded records on the basis of names that we could
not resolve using these criteria. The final list for analyses
included over 27 000 entries. Names of geographic regions were defined based on the International
Organization for Standardization for country codes and
regions (ISO 31661-1 standard; with the exception of a
few island regions which were independently defined,
such as Hawaii and the Galapagos Islands).

Dissemination and status
We categorized the presence of a species in a given
country or region as native or non-native (or introduced)
based on distribution data from Kew’s GrassBase and
cross-referenced with Ohrnberger (1999). These two
data sources provide a complete inventory of the taxonomy and distribution of bamboos that was needed to establish native and introduced ranges. We defined these
categories using the compendium of concepts in invasion science proposed by Richardson et al. (2011).
Species were listed as ‘non-native’ or ‘introduced’ when
their presence in a region is due to human activity. Note
that our records do not distinguish between successful
introductions (where species have established and are
still present today) and failed introductions (where species no longer occur in that region)—they simply reflect
the presence of a species in a given region at some point
in time. We classified a subset of ‘non-native’ species as
‘invasive’. Invasive species are ‘naturalized plants that
produce reproductive offspring often in large numbers at
a considerable distance from parent plants. . .’
(Richardson et al. 2011b). Records of bamboos being
listed as invasive were found either through the databases mentioned above, or through an independent literature search. References for invasions came from a
combination of peer-reviewed literature and official government reports, which were then cross-checked to validate claims that species were ‘invasive’ following the
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Correlate/

Expectation

Result

Consequence

measurement

Figure/table in
this paper

...........................................................................................................................................................................................................................................................................................
Taxonomy (genera)

Introduced species will tend to come from certain
genera

The genera Bambusa, Phyllostachys, Semiarundinaria,

The pool of introduced species is a very particular subset

Shibataea, and Thyrsostachys had a significant propor-

of all bamboos, so need to be careful about assessing

tion of species that have been introduced; and

traits linked to invasiveness only on introduced taxa

Fig. 4

Bambusa, Phyllostachys and Pleioblastus had a significant proportion of species that were invasive (both relative to other genera)
Phylogeny

There will be a non-random assortment of which
species are introduced across the phylogeny

Lineage (neotropical
woody, etc.)

Taxa from particular biogeographical regions are more

Only culm height showed significant phylogenetic signal,

See Fig. S2

other variables including status were not
Temperate bamboos have had a high rate of species in-

Bamboos from other parts of the world are likely to have

likely to become introduced (even if phylogeny and

troduced compared with other lineages. Both temper-

significant potential for utilisation in the future. Region

introduction history are taken into account)

ate and paleotropical woody bamboos contain

of origin could be an important correlate of risk

Table 2

invasive species, but neither had a significant number
compared with the other
Number of countries/

Species of bamboo that have been introduced to many The number of countries a species has been introduced

regions a species

ranges will have a higher likelihood of becoming

to was strongly (positively) correlated with the likeli-

have been intro-

invasive

hood of it being invasive

Risk and impacts caused by non-native bamboos are a
function of propagule pressure

See text for
details

duced to
Number of cultivars

Species with a greater number of cultivars will be more Introduced species tended to have more cultivars

There has been a possible selection for species that show See text for

likely to have been introduced than species with

high levels of phenotypic variation, this can potentially

fewer cultivars

be linked to a greater ability to adapt and so become

details

invasive. On the other hand, more efforts may have
simply been made to develop cultivars for common
species
Species with many cultivars will have a higher likelihood Greater number of cultivars was an important determiof becoming invasive
Culm form

Woody lineages will have a higher proportion of

nant of invasion
Woody bamboos are preferred for introduction

introduced species than herbaceous.

Invasiveness has been selected for during breeding and
cultivation practices
As herbaceous species have had much lower rates of in-

Table 2

troduction, there has been a bias in the natural
experiment.

Culm dimensions (diameter and height)
Rhizome form (run-

Introduced species will on average have greater culm
dimensions than non-introduced species

There is an affinity for species to be introduced that have Smaller bamboos will be less likely to have been
greater culm dimensions

Introduced bamboo species with running rhizomes are Rhizome form was not an indicator of invasive species.
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ning or clumping

more likely to become invasive, although there is no

However, we did find more running type bamboos

species)

prior expectation as to how this might affect which

have been introduced (although this is correlated with

species are introduced

temperate species which have had a bias for
introduction)

Fig. 5

introduced.
Control and regulation of bamboos should consider both
running and clumping forms

Table 2
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Table 1 Features correlated with the introduction and invasion status of bamboos.
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criteria of Richardson et al. (2011b) [see Supporting
Information—Table S3].
To conceptualize and display the flows of introduced
and invasive species between and within different biogeographic regions around the world, we used circos visualization from the R package ‘circlize’ (Gu et al. 2014).

Correlates of introduction and invasion
Morphological traits: To determine whether particular
traits were related with the introduction status and invasion success of bamboos, we collated trait data from
GrassBase. The dataset included 14 trait categories
(culms, culm-sheaths, leaves, ligule, etc.). However, only
culm dimensions (diameter and height) and underground rhizome system (runner or clumper) were consistently recorded (data on other traits were not available
for more than half of the species). These traits were chosen as they were considered relevant to the study and
data were available for many of the species.
Different culm properties provide different benefits—
thicker-walled culms yield more biomass, greater diameter can produce stronger culms, etc. (Chung and Yu
2002; Scurlock et al. 2000). To determine whether introduced and/or invasive species had taller and/or wider
culms than non-introduced species, we used linear models with log-transformed culm dimension (height or diameter) as a response variable and introduction status
as the predictor variable. We also included lineage affiliation (paleotropical woody, neotropical woody, temperate
woody and herbaceous) as an additional predictor as
these have been identified as genetically distinct groups
within bamboos that have particular growth forms associated with each (Kelchner et al. 2013). We also tested
the differences in culm form of woody versus herbaceous
groups in a number of introduced species compared with
non-introduced species, and the number of invasive
compared with non-invasive species using Fisher’s exact
tests. All statistical tests were conducted in R (R Core
Team 2015).
Underground rhizome type was also considered a relevant trait for invasion success, as it is often used as a
means of separating invasive from non-invasive bamboos (Hamilton 2010; Royal Horticultural Society 2015).
There are two forms: running (leptomorph) and clumping
(pachymorph). Although sub-forms exist within these
categories, for simplicity we only used these two broad
categories. Running species are considered to have a
greater ability to spread rapidly and are generally considered more invasive than clumping species (Buckingham
et al 2014). To test the difference in number of running
and clumping species in the groups of introduced compared with non-introduced, and the number of invasive
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compared with non-invasive species, we used Fisher’s
exact tests.
Taxonomic, geographic and phylogenetic patterns. The
exchange of species and the rates of invasion are rarely
random, but often have distinct patterns that are influenced by a number of factors, some human-mediated
and others related to the evolutionary history of species.
Within particular groups this can lead to 0 taxonomic selectivity0 . In the case of bamboo, forestry and horticulture have been the main drivers of introductions, and
this has led to the preferential selection of taxa. To test
whether introductions and invasions have been random,
we used Fisher’s exact test to analyse differences between numbers of introduced compared with non-introduced species, and the number of invasive compared
with non-invasive species across genera, lineages (i.e.
neotropical woody), and introduced countries.
If certain bamboo traits are important to invasion success, and if these traits reflect evolutionary history, then
we would expect the phylogeny to indicate 0 taxonomic
selectivity0 , with only certain lineages becoming invasive.
Much work has been done on reviewing this phenomenon to improve the prediction of extinctions. Studies
have found that extinctions within taxonomic groups in
birds, mammals and plants tend not to be randomly distributed across phylogenies but are concentrated in particular high-risk clades (Fritz and Purvis 2010; McKinney
and Lockwood 1999). This is arguably due to phylogenetically conserved life-history traits or ecology (Fritz and
Purvis 2010; Purvis 2008; Schwartz and Simberloff 2001;
Thomas 2008). There is evidence to suggest this is also
true with invasiveness across taxa (Lockwood 1999;
Lockwood et al. 2001; Lockwood and McKinney 2001;
Novoa et al. 2015; Yessoufou et al. 2016). We explore
this for bamboos by testing the phylogenetic signal of
status (introduced/invasive) and other correlates of introduction and invasion. To do this we collated genetic
data for one chloroplast gene region (maturase K; matK)
for all taxa with available data in the online GenBank repository (ncbi.nlm.nih.gov) for phylogeny reconstruction.
Where possible, GenBank accessions denoted as
‘voucher’ specimens were used. Our final dataset comprised 124 taxa (including two non-bamboo grass species Bromus interruptus & Trisetum spicatum as outgroup
taxa). DNA sequence data were combined and aligned in
the BioEdit version 7.0.5.3 (Hall 2006) and were edited
manually. Flanking regions were trimmed to avoid excessive missing data. Our final DNA alignment consisted of
860 characters and contained three gaps ranging between 1 and 6 base pairs. A Bayesian inference phylogeny was reconstructed using Mr Bayes v 3.2 (Ronquist
and Huelsenbeck 2003). jModelTestv2.13 (Darriba et al.,
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2012) and the Akaike information criterion (Akaike,
1973) determined the best fit model for our data as the
GTR þ I þG model. The Bayesian model was run for 1.5
million generations sampling every 1000th generation
and a consensus tree was built, discarding the first 25 %
of trees as burn-in. Posterior probabilities (PP) were calculated using a majority rule consensus method to assess tree topology support.
To test whether continuous traits (culm dimensions)
are phylogenetically clustered or over-dispersed, we
used Blomberg’s K statistic with a null hypothesis of
Brownian Motion Model (Blomberg et al. 2003). We also
tested for phylogenetic signal of other variables, i.e. introduction and invasion frequency (the number of countries a species has been introduced to or become
invasive), and propagule pressure (using the frequency
of cultivars as a proxy; see below) using Pagel’s k
(lambda) which uses transformation of the branch
lengths assuming Brownian motion (Pagel 1999). Both
analyses were done using the R packages ‘phytools’ and
function Phylosig.R (Revell, 2012) Species traits, status
and cultivar diversity per species were mapped onto the
phylogeny to visualise patterns using the R package
‘adephylo’ (Jombart et al. 2010) [see Supporting
Information—Fig. S2]. We used the D statistic (Fritz and
Purvis 2010) to test for phylogenetic signal and strength
of binary traits. This method tests whether traits are randomly assigned across the phylogeny tips (when D
equals 0), and whether they are clustered (D equals 1)
under a Brownian threshold model. We carried out two
tests: one for introduction status (introduced/not introduced) across the whole phylogeny; in the second, we
used a tree trimmed to include only introduced bamboos
and tested invasion status (invasive/not invasive). This
was done using the R package Caper with function phylo.d (Orme et al. 2012).
Introduction effort and utility: Many species of bamboo
have had cultivars developed for improving their utility
and value. We suggest that cultivar diversity associated
with species could provide a proxy and quantitative
means to measure their popularity and utility. Cultivars
are cultivated plant varieties that are developed through
selective breeding, genetic manipulations such as polyploidization and hybridization. They are often distinctive,
uniform and stable and retain key characteristics when
propagated (Brickell et al., 2009). Cultivar diversity likely
corresponds with propagation frequency and will, therefore, be an important determinant of the probability of
introduction, as well as invasion success.
As there is no officially accredited list of bamboo cultivars, we used the list compiled by Ohrnberger (1999)
based on the 1995 International Code of Nomenclature
for Cultivated Plants (ICNCP). To assess the relationship
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between introduction status and the number of cultivars
developed we used a generalized linear model with a
Poisson error structure with number of cultivars as the
response variable and status as a predictor variable. As a
proxy of introduction effort, we used the number of regions into which a species has been introduced. We
tested for this using a generalized linear model with a
Poisson error structure with the number of regions a species has been introduced to as a predictor variable and
the number of regions a species is invasive in as a response variable.

Results
Inventory of species and distribution
Our final list of bamboo species contained 1662 species
representing 121 genera, with native species distributed
across 122 countries and distinct islands/regions.

Dissemination and status
Two hundred and thirty-two species (14 % of the species
in the subfamily) are known to have been introduced
outside of their native ranges, with about 5.2 % (12 species) of these introduced species becoming invasive
(Fig. 1). However, some regions of the world were markedly over- or under-represented in terms of the number
of introduced species (Fig. 2). There were also cases of
unknown or disputed native ranges possibly due to a
combination of a high degree of introductions and/or
lack of reliable records (11 species across 60 countries
and regions). Asiatic species have been most widely exported, with Oceania, North America and Europe being
the predominant recipients (Fig. 1). All the species reported as invasive are Asiatic. Although South America
has a rich native bamboo flora, most movements of
these species have been within the continent. We found
no evidence of invasive alien bamboos originating from
this region. The range of invasive species is shown in
Fig. 3.

Correlates of introduction and invasion
Morphological traits: We found all three trait characteristics
tested (rhizome form, culm height and culm diameter) to
be significantly associated with different stages along the
introduction-naturalization-invasion continuum.
For rhizome forms, a significantly higher proportion of
introduced species had runner rhizomes (leptomorphs)
than clumping rhizomes (pachymorphs), but there was
no significant difference in rhizome form for invasive species (Table 2).
For culm dimensions, there were significant differences between lineages (F(3,791) ¼ 89.65; P< 0.001);
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Figure 1. Connectivity plots indicating the transfer of (A) introduced species and (B) invasive species of bamboos around the world relative
to their native region. The thickness of internal lines connecting regions correspond to the diversity (number) of species moved. The outer inset bar graph shows the total count of species in that region (by status), and the inner bar graph represents the flow to and from that region.
Regions are colour coded by label names.

we, therefore, included lineage affiliation in the analyses
below. We found that the average culm diameter for introduced bamboos was significantly greater than for
non-introduced bamboos (R2 ¼ 0.2687, F(5,786) ¼ 57.75,
P < 0.001). There was no significant difference in diameter between introduced and invasive species of bamboos
in general. Within the paleotropical woody group, species
were found to have wider culms relative to other groups.
Culm height was greater in the group of introduced species (P < 0.001) and for the invasive group (P ¼ 0.015),
compared with the non-introduced group of species. All
woody groups were found to be significantly taller than
the herbaceous group (R2 ¼ 0.5039, F(5, 937) ¼ 190.4,
P < 0.001).
Taxonomic, geographic and phylogenetic patterns: At
the lineage level, temperate and paleotropical woody
bamboo species have been introduced to significantly
more countries/regions compared with other groups
(Table 2). Herbaceous species had a low proportion of introduced species. Both temperate and paleotropical
woody bamboos contained invasive species, yet only
temperate woody taxa had a significant proportion of introduced species that have become invasive. At the genus level, there was a significantly (Fisher’s exact test;
P < 0.05) high proportion of introduced species that belonged to the genera Arundinaria (100 %), Thyrostachys
(100 %), Semiarundinaria (71.4 %), Phyllostachys (63 %),
Shibateae (57.1 %), Himalayacalamus (50 %) and
Bambusa (25.6 %) (Fig. 4). Phyllostachys (n ¼ 5) and
Pseudosasa (n ¼ 2) were significant in the number of

AoB PLANTS www.aobplants.oxfordjournals.org

invasive species, with the remaining invasive species belonging to Bambusa (n ¼ 3), Dendrocalamus (n ¼ 1) and
Pleioblastus (n ¼ 1).
With respect to phylogenetic signal, our retrieved phylogeny showed low resolution due to the conservative
nature of the matK gene. Nevertheless, major and wellsupported clades corresponded well with higher-level
bamboo taxonomy (e.g. subtribe) and known biogeography. Of the continuous traits tested, culm height
(K ¼ 0.097, P ¼ 0.014) had a significant phylogenetic signal using Blomberg’s K statistic; but using Pagel’s k both
culm height (k ¼ 0.251, P < 0.001) and culm diameter
(k ¼ 0.418, P < 0.001) were significant. For our binary status traits, we found a random pattern for introduction
status (D ¼ 0.96, prand ¼ 0.273, PBM ¼ 0.00) and for invasion status (D ¼ 1.24, prand ¼ 0.77, PBM ¼ 0.00).
Introduction effort and utility: We found strong evidence that cultivar diversity was associated with introduction status. Species with more cultivars were
significantly more likely to have been introduced
(b¼ 3.56 6 0.277, P< 0.001) and have become invasive
(b¼ 5.89 6 0.313, P< 0.001). Compared with introduced
species, invasive species had a greater number of cultivars (b ¼ 2.32 6 0.181, P < 0.001), and non-introduced
species
had
significantly
fewer
cultivars
(b¼3.56 6 0.298, P < 0.001). Further, we found that the
number of regions a species was invasive to be positively
and significantly correlated with the number of regions
to which a species has been introduced (Poisson GLM: b
¼ 1.02 6 0.090, P < 0.001).
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Figure 2. Number of bamboo species found in 52 countries and islands with the highest bamboo richness. Regions with less than 15 species
were excluded (135 regions) from the figure. Shading indicates the status of bamboo species in that region (native/introduced/invasive).
Significance was calculated using Fisher’s exact tests between numbers of introduced compared with non-introduced species and numbers
of invasive compared with non-introduced species across countries.

Discussion
Bamboo species have had a long history of introductions
and are now commonly found around the world (Figs
1A and 2) but only a few (12) species are invasive (Fig. 3).
As predicted, the movement of bamboos is, however,
far from complete and the selection and distribution
of species has not been random. We identified
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three main factors that appear to have influenced
patterns of introduction and invasion: introduction effort, propagation of species and selection of traits.
Each of these is discussed below and we conclude
with an assessment of the current extent of bamboo invasion and expansion of some taxa in their native
ranges.
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Table 2 The effect of biogeographic lineage, culm form and underground rhizome form on whether taxa tended to be introduced or become
invasive. Each group was tested independently to determine whether species in a particular group or with particular features have been introduced and become invasive significantly more often than other bamboo species. This was done using a Fisher’s exact test comparing the number of introduced versus non-introduced species, and invasive versus non-invasive.
All

Status

...........................................................................................................................................
Introduced

...................................................................
N

N

%

P

Invasive

...........................................................

N

%

P

......................................................................................................................................................................................................................
Biogeographic lineage
Temperate woody

500

101

20.2 (16.8–24.0)

0.0067

8

2 (0.9–3.8)

0.022

Paleotropical woody

450

72

16.0 (12.7–19.7)

0.0088

4

1 (0.3–2.7)

1.00

Neotropical woody

300

32

11.0 (7.9–15.0)

0.813

0

–

0.0460

Herbaceous

114

8

7.0 (3.1–13.4)

0.0005

0

–

0.615

1293

202

16.4 (14.4–18.5)

0.0067

12

114

7

7.0 (3.1–13.4)

0.0067

0

Culm form
Woody
Herbaceous

1.1 (0.6–1.9)
–

0.615
0.615

Underground rhizome form
Running

331

71

21.4 (16.9–26.4)

0.0018

8

1.6 (0.4–4.1)

0.24

Clumping

860

116

13.5 (11.2–16.0)

0.0018

4

0.7 (0.2–1.6)

0.24

Introduction effort
Introduction effort, or propagule pressure, has consistently been linked with successful invasions as greater
numbers of propagules and more frequent introductions
mean higher probabilities of invasion (Colautti et al.
2006; Lockwood et al. 2005; Von Holle and Simberloff
2005). The positive correlation of propagule pressure and
invasion success has been observed in many taxa including birds (Duncan 1997; Veltman et al. 1996), mammals
(Crowell 1973; Forsyth et al. 2004) and aquatic species
(Colautti 2005; Duggan et al. 2006). This is notable with
intentional introductions, such as the case with many ornamental (Dehnen-Schmutz and Touza 2008) and cultivated agricultural (Pysek et al. 2006) plants. We found a
clear link between introduction effort and invasiveness in
bamboos. Although it was not possible to measure propagule pressure directly, species that had been more
widely disseminated were much more likely to have become invasive.
Historical activities in the native range have also
played an important role in influencing introduction effort. For example, the local propagation and use of native
species may increase the chance of a species becoming
established after introductions (Forcella and Wood 1984,
Lockwood et al. 2005, Pysek et al. 2009a, b). Woody bamboos, in particular, have long been used as a harvested
forest resource in regions where they are native
(Lobovikov et al. 2007). We found that woody bamboos
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Figure 3. Summary of invasive bamboo species and associated region of invasion.

from Asia have been introduced much more often than
species from other regions, and all invasive bamboos are
native to Asia. This may be explained by an extensive history of active cultivation of woody bamboos around the
continent which has promoted the movement of a subset of species (Scurlock et al. 2000; Yuming et al. 2004;
Yuming and Chaomao 2010). Notably in China, bamboo
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Figure 4. Number of bamboo species found within each genera. Shading indicates the status of the species (not introduced/introduced/invasive). Significance was calculated using Fisher’s exact tests between numbers of introduced compared with non-introduced species and
numbers of invasive compared with non-introduced species across genera.

has been widely used for millennia (Li and Kobayashi
2004). Bamboos have shaped the history of this region
and they are now an ingrained cultural and economic aspect of many Asian societies. This would have profoundly
influenced the way bamboos from this region have been
distributed to other parts of the world.
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By comparison, the exploitation of bamboo resources
in South and Central America, regions also rich in native
bamboo species (roughly 32 % species; 530 species), has
been historically limited to local and small-scale usage
as a forest resource, and, to a lesser extent, as a culti~ o 1998). The number of exported
vated crop (London
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Figure 5. Culm diameter (mm) and culm height (cm) of bamboo species (error bars indicate 95 % confidence intervals) across lineages, and
grouped by status. Shading indicates the number of species at each point, with lighter yellow representing less species and darker red shades
representing many species. Numbers at the top of each plot indicate the number of species (in which data were available) for the corresponding status group.

species (or propagation with regards to cultivars)
has been low compared with Asiatic species, with
the movements being mostly within the continent
(Fig. 1A). If these patterns continue, it is likely that future
introductions will continue to come from Asia, although there might be significant untapped potential in bamboos from the Americas (Li and Kobayashi
2004).
We found strong selection bias, and, therefore, taxonomic selectivity, for the mostly Asian genera Bambusa
and Phyllostachys. Both genera harbour a high number
of invasive species (relative to other bamboo genera)
and have been extensively introduced around the world
(Fig. 4). Phyllostachys is a highly utilized temperate
woody genus (59 species) from Asia, mostly central
China. More than 50 % of species in this genus have been
moved outside of their native ranges (the highest proportion of any bamboo genus), and six species are listed as
invasive. Bambusa, a paleotropical woody genus, is also
highly utilized and is the second largest bamboo genus
(149 species). At least 25 % of species in the genus have
been introduced to areas outside their natural ranges,
and three species have become invasive. Of these, B.
vulgaris is the most widely distributed species (123 countries); indeed it deserves the title of ‘the most common
bamboo in the world’ (Ferrelly 1984). The introduction of
B. vulgaris to many tropical islands in the Pacific and the
Caribbean by early shipping trade routes has left a legacy
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of naturalized populations (Pacific Island Ecosystems at
Risk 2011; O’Connor et al. 2000; Rashford 1995).

Propagation of species
The fact that some bamboo taxa have been introduced
much more widely than others is similar to the patterns
observed in other plant groups where there has been a
clear bias for species with traits associated with humanusage (Moodley et al. 2013; Novoa et al. 2015). Species
suited for ornamental and agricultural purposes have a
higher degree of introduction effort. The horticulture
trade in particular has been consistently identified as a
major introduction pathway for invasive plants (DehnenSchmutz and Touza 2008). Aspects of the industry have
been found to be good indicators of risk. For example, increased market availability of species and lower prices of
seeds were found to increase the invasion success of
species traded in the British horticultural market
(Dehnen-Schmutz and Touza 2008).
Drew et al. (2010) argued that the horticultural industry is driven by a demand for novel and exotic species,
but that there is also a demand for more robust (i.e. with
higher stress tolerance) plants for easy maintenance. As
the development of cultivars has helped the industry
meet some of these demands, cultivar diversity likely reflects the utility (and market demand) of species for horticulture or cultivation. In the case of bamboos, where
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there has been a consistent and long history of propagation and distribution of plants for horticulture (ornamental plants, landscape improvement, erosion control, etc.)
and agroforestry (construction material, crafts, paper
pulp, fuel), we expected that the movement of bamboos
would be partially influenced by popularity of certain
species (Lobovikov et al. 2007; Rashford 1995). We found
that greater cultivar diversity of species was strongly correlated with the frequency of introductions, and even
more so with invasions. We also noted that our list of cultivars were all species of Asian origin, providing further
support for the view that historical cultivation of species
in this region has been a key determinant for their global
export.
Although we did not measure the market preferences
directly, cultivar diversity also likely reflects aspects of
demand and can help reveal insights into the market
preference for certain species. Species that are more
widely traded and utilised will have had more efforts
made to develop cultivars and vice versa, supporting the
notion that market preferences are a key driver of introduction effort with bamboos, as is the case with other
economically valuable plant taxa. As far as we know, the
link between cultivar development and utility of a species with respect to increasing the probability of introduction and invasions has not been explored for other
plant groups.

Selection of traits
Horticulture directly facilitates the movement of species,
but it also provokes the selection of certain traits that
can increase establishment and the invasion potential of
propagules once introduced (Anderson et al. 2006;
Dehnen-Schmutz and Touza 2008; Kowarik 2003; Mack
2000; Martınez-Ghersa and Ghersa 2006). Linking traits
to the success of invasive species has been a strong focus of invasion science and many studies have revealed
generalities across many taxonomic groups. Production
of large numbers of seeds, fast growth rates and large
plant size are some examples of traits positively associated with invasiveness (Cadotte and Lovett-Doust 2001;
Pysek and Richardson 2007; Van Kleunen et al. 2010).
We found that traits likely related to economic benefits are important in bamboos. Culm attributes were associated with the status of species—whether they had
been introduced and were invasive; in particular there
was an over-representation of introduced and invasive
species with greater dimensions. This may be because
the culm is a valuable aspect of the plant, and there has
been an incentive to select for bigger bamboos to increase production of woody biomass and in general produce larger poles (Kleinhenz and Midmore 2001).
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However, culm traits did not explain why Asiatic species
have been more introduced (and become invasive) than
bamboos from other parts of the world. We found that
neotropical woody bamboos (of South and Central
American origin) were similar to woody bamboo groups
in terms of size. Other traits that are important for bamboo as a construction material, which we were unable to
test, include culm wall thickness, culm flexibility and internode length.
We expected that the type of clonal growth in bamboos would be an important determinant of invasiveness
because bamboos rarely proliferate sexually. It is often
suggested in the literature that species that produce
long rhizomes (i.e. runner species) are more aggressive
than species that produce short rhizomes (RHS 2015).
However, we found that both running and clumping species have become invasive. Therefore, the pattern of
clonal growth did not clearly separate invasive from noninvasive species and other factors such as human usage,
propagule pressure and residency time, need to be considered in any discussion of invasiveness in bamboos.
Species belonging to the genus Phyllostachys are most
often referenced regarding their ability to spread widely
due to fast growth rates and extensive sympodial systems of rhizomes, features which can lead to the formation of monocultures (Isagi and Torii 1997; Suzaki and
Nakatsubo 2001). The formation of dense stands can result in a decline in biodiversity through the exclusion of
native species (Huai et al. 2010; Okutomi et al. 1996;
ShangBin et al. 2013; Yang et al. 2008). Phyllostachys
species have also been shown to invade on a more localised scale, such as in horticultural garden settings (Royal
Horticultural Society 2015). In the United States,
Phyllostachys species (typical examples being P. aurea, P.
aureosulcata, and P. edulis) are distributed and planted
as popular ornamental and garden screening plants.
However, perhaps due to lack of management and
knowledge in maintaining the underground rhizome system, there are reports of populations that have escaped
and become naturalized to the extent that they have
been shown to occupy 71 588 acres of forests in the US
(Miller et al. 2008). Phyllostachys can also cause a nuisance in urban areas (Connecticut Invasive Plants
Council 2011; Joint Standing Committee Hearings 2013).
Reported issues in urban areas include structural damage to property from emerging shoots, colonization of
gardens and neighbouring land, difficulty and high costs
of removing populations due to robust root systems
(Joint Standing Committee Hearings 2013). There have
been moves to regulate, at the county and state level,
the planting and sale of running species (Joint Standing
Committee Hearings 2013). With increasing examples of
issues surrounding the planting of Phyllostachys species,
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it is likely that other temperate bamboos with similar
growth habits and uses will cause similar problems.

Expansion in the native range
Aspects of the native range have been found to influence
the invasiveness of species. For example, species originating from regions with high phylogenetic diversity are
more likely to be successful invaders, perhaps because
they have more competitive traits (Fridley and Sax 2014).
All invasive bamboos originated from Asia, but there was
no evidence of a significant phylogenetic signal indicating
a particular lineage or clade of bamboo that may be a
source for invasive species. This suggests that other factors such as human-mediated usage are more important
in explaining invasiveness. However, the corollary of the
above observation is that areas with low species richness
are likely to be highly invasible (Fridley and Sax 2014). In
terms of recipient regions, we did find that the majority (8
out of 12) of the areas where bamboo invasions were recorded were islands (areas of low general native plant diversity and specifically low native bamboo diversity).
Another important factor associated with phylogenetic
diversity and invasiveness was the size of the range of
species. Species with larger native ranges tend to have
greater invasion success, because they possess traits that
have facilitated establishment over a wide range of environmental conditions (e.g. Moodley et al. 2013; Novoa
et al. 2014; Pysek et al. 2009a, b). Range size has also
been manipulated by human-usage, as many species
have been moved and cultivated beyond the extent of
their native provenance. We were unable to account for
native range size as delimiting ranges for bamboos was
difficult, especially in Asia where there has been extensive
exchange and cultivation of species over millennia
(Lobovikov 2005; Yuming et al. 2004). We found many records for the movement of Asiatic species to other continents, but much less information on within-continent
movements. For example, Moso bamboo (Phyllostachys
edulis syn. P. pubescens), one species of about 583 native
to China, has become widespread (both through natural
spread and cultivation) and is estimated to make up 80 %
of bamboo cover (5 million ha) across the country
(Bowyer et al. 2014). Its distribution is still increasing, in
part due to extensive plantings but also due to disturbances in mixed forests (Gagnon and Platt 2008) that
have facilitated its increased abundance and dominance
in some vegetation types (Huai et al. 2010; Rother et al.
2016; Song et al. 2015; ShangBin et al; 2013; Tokuoka
et al. 2015, Yang et al. 2008; Xu et al 2015).
In general, expansion and weedy behaviour of plants
in their native range has been shown to be a good indicator of invasive potential (e.g. Richardson and Bond 1991).
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As past introductions of bamboos have favoured a certain set of species from particular regions, there is significant potential for bamboos in other parts of the world
such as South America to be utilised in the future. Such
species that have been identified as being highly competitive and weedy in native regions have the potential
to become invasive in new areas given the opportunity,
and should be carefully evaluated for future introductions. Some examples of bamboos that are found to be
weedy and have had impacts in their native ranges are
Pleioblastus arenteostriatus (syn. P. chino; Kobayashi
et al. 1999; Tokuoka et al. 2015), Fargesia nitida (Wang
et al. 2012) and Sasa chartacea (Tomimatsu et al. 2011)
in East Asia. Ochlandra travancorica (Dutta and Reddy
2016) and Melocanna baccifera (Majumdar et al. 2015)
from India, and Guadua tagoara (Rother et al. 2016) and
~ o et al. 2012) from South
Guadua paraguayana (Galva
America have not been widely moved outside of their native ranges but, given the observed weedy tendencies of
these species in their native ranges, they could pose risks
if future introductions were to occur.
Without accurate records on the original ranges of
many taxa, it is difficult to comment on the rate of
spread and the extent of invasions. We suspect that invasions of some species may have gone unnoticed. This
is due to scant information on the native provenance in
some regions, and problems with identifying some bamboo species. This is the case where some species are
widely dispersed at the continental level and are assumed to be native while they may well be introduced in
parts of their current range.

Extent of invasions
Overall, we found few invasive species of bamboos (0.7
% of taxa) despite the diversity, high rate of dissemination and utilization of various species globally; we had
expected this number to be higher. The low number of
invasive bamboos is in marked contrast with other taxa
within the grass family, which have been noted for containing a high concentration of invasive species (studies
estimate between 6 and 10 %; Pysek 1998; Visser et al.
2016). Bamboos seem to be an exception in the group.
Some of the most extensive invaders in the grass family
are large-statured woody grasses, notably Arundo donax
and Phragmites australis (D’Antonio et al. 2010; Lambert
et al. 2010). These invasive woody grasses mostly rely on
asexual means for spreading via the rhizome systems
like many bamboos (Nadgauda et al. 1990). There is
scope to investigate such mechanisms in explaining the
ability of some large-statured woody grass species to be
widespread invaders and why this appears not to be the
general case with bamboos.
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When compared with other plant taxa outside of the
grass family, bamboos have a similarly low occurrence of
invasive species; in the group of trees and shrubs it was
found that between 0.5 % and 0.7 % of the global pool
of species had become invasive (Richardson and
 nek 2011), and for the families of Proteaceae
Rejma
(Moodley et al. 2013), Araceae (Moodley et al. 2016) and
Cactaceae (Novoa et al. 2015), 2 %, 0.5 % and 3 % are invasive, respectively.
We discounted invasions in 26 regions (including those
involving three additional species) as references could
not be verified or were inaccessible. We suspect that the
listing of some bamboos as invasive may be unwarranted (or inflated). This is the case with Dendrocalamus
strictus, for which it was difficult to disentangle the rate
of spread versus impacts, as there was not an explicit
distinction in many references [see Supporting
Information—Table S3]. In many cases, a long history
of planting of bamboos gave the appearance of a prolific,
spreading population, whereas the expansion of the population has in fact been minimal or non-existent
(O’Connor et al. 2000). For this reason, it is important
that standardized and measurable criteria be adopted
for defining what ‘invasive’ means for bamboos.

Conclusions
Our results suggest that invasiveness in bamboo species is currently more a function of which species have
been moved by humans and for what purposes than of
inherent differences between species. Certain taxa, for
historical and geographical reasons, have rarely been
introduced. In particular, native South American bamboos have not yet been widely disseminated. Such
taxa might hold promise for future utilisation, and
could become invasive. By contrast, past introductions
(especially from Asia) have radically rearranged the
global distribution of some bamboo species, and new
trends in the drivers of introductions are rapidly changing the dimensions in this natural experiment in biogeography. The emergence of large-scale bamboo
plantations in new regions of the world represents a
fascinating new stage in the bamboo story. There is an
urgent need for science-based guidelines to minimize
invasion risks.
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Supporting Information
The following additional information is available in the
online version of this article —
Table S1. List of Bambusoideae species (1660 species)
based on accepted taxa from Kew’s GrassBase (http://
www.kew.org/data/grasses-syn.html) with updates to include recent literature on new species and other changes
in classification that have been published up until
September 2016, described at the generic level in
Kellogg (2015). Updates were contributed by bamboo
taxonomy specialist Lynn G. Clark (Iowa State University)
and grass taxonomy specialist, Maria S. Vorontsova. *232
species have been introduced outside of their native
range (numbers following species indicate the number of
introduced regions), †12 species are referenced as being
invasive,?11 species have unknown or disputed native
ranges. Note that the list does not include contemporary
hybrids.
Table S2. List of named bamboo species that did not
match our accepted species list and the changes made
to include or exclude from the review database.
Synonyms and spelling mistakes were updated accordingly, and unknown names were excluded.
Table S3. List of references for bamboo invasions and
the locality (‘country/region’) of the reported invasion. The
‘database/report’ indicates where references were found.
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All references were vetted for validity on invasion claim
(see Richardson et al. 2011), ‘reference status’ indicates
which reports were included or exclude in the review.
Figure S1. Species richness maps indicating the global
geographic distribution of non-native bamboos by database source: (A) Global Biodiversity Information FacilityGBIF, (B) an independent search of literature, (C) Kew’s
GrassBase, (D) Global Compendium of Weeds (GCW) (E)
IUCN/SSC Invasive Species Specialist Group (ISSG), and
(F) Invasive Species Compendium – CABI.
Figure S2. Phylogenetic tree of 122 bamboo taxa built
using collated genetic data for one chloroplast gene region, maturase K (matK). All sequences were retrieved
from the online GenBank repository (ncbi.nlm.nih.gov).
Six variables are shown in columns alongside tree
branches showing cultivars no. (number of cultivars),
subspecies no. (number of subspecies), forms no. (number of forms), varieties no. (number of genetic varieties),
culm diameter (max culm diameter) and culm height
(max culm height) of corresponding species. Data in
each column is scaled, where large black-filled circles indicate a higher quantity and white-filled circle indicate a
smaller quantity of the particular variable associated
with the given species relative to other taxa. Numbers after species names indicate the number of regions of introduction and red circles indicate invasive species.
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Table S1. List of Bambusoideae species (1662 species) based on accepted taxa from Kew’s GrassBase (http://www.kew.org/data/grasses-syn.html) updated to include recent literature on new
species and other changes in classification that have been published up until September 2015, described at the generic level in Kellogg (2015). Updates were contributed by bamboo taxanomy
specialist Lynn G. Clark (Iowa State Univeristy) and grass taxanomy specialist, Maria S. Vorontsova. *232 species have been Introduced outside of their native range (numbers following species
?
indicate the number of introduced regions), †12 species are referenced as being invasive, 11 species have unknown or disputed native ranges. Note that the list does not include contemporary
hybrids.
Acidosasa breviclavata
Acidosasa brilletii
Acidosasa carinata
Acidosasa chienouensis
Acidosasa chinensis
Acidosasa edulis
Acidosasa guangxiensis
Acidosasa lingchuanensis
Acidosasa nanunica
Acidosasa notata
Acidosasa purpurea
Acidosasa venusta
Actinocladum verticillatum
Agnesia lancifolia
Alvimia auriculata
Alvimia gracilis
Alvimia lancifolia
Ampelocalamus actinotrichus
Ampelocalamus breviligulatus
Ampelocalamus calcareus
Ampelocalamus hirsutissimus
Ampelocalamus luodianensis
Ampelocalamus melicoideus
Ampelocalamus mianningensis
Ampelocalamus microphyllus
Ampelocalamus naibunensis
Ampelocalamus patellaris
Ampelocalamus saxatilis
Ampelocalamus scandens
Ampelocalamus yongshanensis
Annamocalamus kontumensis
Apoclada simplex
Arberella bahiensis
Arberella costaricensis
Arberella dressleri
Arberella flaccida
Arberella grayumii
Arberella lancifolia
Arberella venezuelae
Arthrostylidium angustifolium
Arthrostylidium auriculatum
Arthrostylidium banaoense
Arthrostylidium berryi
Arthrostylidium canaliculatum
Arthrostylidium chiribiquetense
Arthrostylidium cubense
Arthrostylidium distichum
Arthrostylidium ecuadorense
Arthrostylidium ekmanii
Arthrostylidium excelsum
Arthrostylidium farctum
Arthrostylidium fimbriatum
Arthrostylidium fimbrinodum
Arthrostylidium grandifolium
Arthrostylidium haitiense
Arthrostylidium judziewiczii
Arthrostylidium longiflorum
Arthrostylidium merostachyoides
Arthrostylidium multispicatum
Arthrostylidium obtusatum
Arthrostylidium pubescens
Arthrostylidium punctulatum

Arthrostylidium reflexum
Arthrostylidium sarmentosum*(1)
Arthrostylidium scandens
Arthrostylidium schomburgkii
Arthrostylidium simpliciusculum
Arthrostylidium urbanii
Arthrostylidium venezuelae
Arthrostylidium virolinense
Arthrostylidium youngianum
Arundinaria appalachiana*(1)
Arundinaria gigantea*(6)
Arundinaria tecta
Athroostachys capitata
Atractantha amazonica
Atractantha aureolanata
Atractantha cardinalis
Atractantha falcata
Atractantha radiata
Atractantha shepherdiana
Aulonemia amplissima
Aulonemia aristulata
Aulonemia bogotensis
Aulonemia boliviana
Aulonemia bromoides
Aulonemia chimantaensis
Aulonemia cincta
Aulonemia cochabambensis
Aulonemia david-smithii
Aulonemia deflexa
Aulonemia dinirensis
Aulonemia effusa
Aulonemia fuentesii
Aulonemia glaziovii
Aulonemia goyazensis
Aulonemia haenkei
Aulonemia herzogiana
Aulonemia hirtula
Aulonemia humillima
Aulonemia insignis
Aulonemia jauaensis
Aulonemia laxa
Aulonemia longiaristata
Aulonemia longipedicellata
Aulonemia madidiensis
Aulonemia nitida
Aulonemia notata
Aulonemia parviflora
Aulonemia patriae
Aulonemia patula
Aulonemia prolifera
Aulonemia pumila
Aulonemia purpurata
Aulonemia queko
Aulonemia radiata
Aulonemia ramosissima
Aulonemia robusta
Aulonemia rubraligulata
Aulonemia scripta
Aulonemia setigera
Aulonemia setosa
Aulonemia soderstromii
Aulonemia subpectinata

Aulonemia tremula
Aulonemia trianae
Aulonemia verrucosa
Aulonemia viscosa
Aulonemia xerophylla
Aulonemia ximenae
Aulonemia yanachagensis
Bambusa affinis
Bambusa alamii
Bambusa albolineata
Bambusa alemtemshii
Bambusa amahussana
Bambusa amplexicaulis*(1)
Bambusa angustiaurita
Bambusa angustissima
Bambusa aristata
Bambusa arnhemica
Bambusa assamica
Bambusa aurinuda
Bambusa australis
Bambusa balcooa*?(16)
Bambusa bambos*†(40)
Bambusa barpatharica
Bambusa basihirsuta
Bambusa basihirsutoides
Bambusa beecheyana*(6)
Bambusa bicicatricata
Bambusa binghamii
Bambusa blumeana*?(15)
Bambusa boniopsis
Bambusa brevispicula
Bambusa brunneoaciculia
Bambusa burmanica
Bambusa cacharensis
Bambusa cerosissima
Bambusa chungii*(1)
Bambusa chunii
Bambusa clavata
Bambusa comillensis
Bambusa contracta
Bambusa copelandii
Bambusa corniculata
Bambusa cornigera
Bambusa crispiaurita
Bambusa dampaeana
Bambusa diaoluoshanensis
Bambusa dissimulator*(4)
Bambusa distegia
Bambusa dolichoclada*(3)
Bambusa duriuscula
Bambusa emeiensis*(1)
Bambusa eutuldoides*(2)
Bambusa farinacea
Bambusa fimbriligulata
Bambusa flexuosa*(1)
Bambusa fruticosa
Bambusa funghomii
Bambusa garuchokua
Bambusa gibba
Bambusa gibboides
Bambusa glabrovagina
Bambusa glaucophylla

Bambusa grandis
Bambusa griffithiana
Bambusa guangxiensis
Bambusa hainanensis
Bambusa heterostachya*(1)
Bambusa inaurita
Bambusa indigena
Bambusa insularis
Bambusa intermedia*(1)
Bambusa jacobsii
Bambusa khasiana
Bambusa kingiana*(1)
Bambusa kyathaungtu
Bambusa lako*(2)
Bambusa lapidea
Bambusa latideltata
Bambusa laxa
Bambusa lenta
Bambusa lineata
Bambusa longipalea
Bambusa longispiculata*(13)
Bambusa macrolemma
Bambusa macrotis
Bambusa maculata
Bambusa majumdarii
Bambusa malingensis*(4)
Bambusa manipureana
Bambusa marginata
Bambusa merrillii
Bambusa mitis
Bambusa mizorameana
Bambusa mohanramii
Bambusa mollis
Bambusa multiplex*?(58)
Bambusa mutabilis
Bambusa nagalandiana
Bambusa nairiana
Bambusa nepalensis
Bambusa nutans*(3)
Bambusa odashimae*(1)
Bambusa oldhamii*(21)
Bambusa oliveriana*(2)
Bambusa ooh
Bambusa pachinensis
Bambusa pallida
Bambusa papillata
Bambusa papillatoides
Bambusa pervariabilis*(1)
Bambusa pierreana
Bambusa piscatorum
Bambusa polymorpha*(12)
Bambusa procera
Bambusa prominens
Bambusa ramispinosa
Bambusa rangaensis
Bambusa rectocuneata
Bambusa remotiflora*(1)
Bambusa riauensis
Bambusa rigida
Bambusa riparia*(1)
Bambusa rongchengensis
Bambusa rugata

Bambusa rutila
Bambusa salarkhanii
Bambusa semitecta
Bambusa sesquiflora
Bambusa sinospinosa*(1)
Bambusa sinthana
Bambusa solomonensis
Bambusa stenoaurita
Bambusa subaequalis
Bambusa subtruncata
Bambusa surrecta
Bambusa teres
Bambusa textilis*†(12)
Bambusa thalawwa
Bambusa thorelii
Bambusa transvenula
Bambusa truncata
Bambusa tsangii
Bambusa tulda*(14)
Bambusa tuldoides*(27)
Bambusa utilis*(1)
Bambusa valida
Bambusa variostriata*(1)
Bambusa villosula
Bambusa vinhphuensis
Bambusa virginalis
Bambusa viridis*(5)
Bambusa vulgaris*†?(127)
Bambusa wenchouensis
Bambusa wiesneri
Bambusa xiashanensis
Bambusa xueana
Bashania fargesii
Bashania qingchengshanensis
Bergbambos tessellata*(3)
Bonia amplexicaulis
Bonia levigata
Bonia parvifloscula
Bonia solida
Bonia tonkinensis
Buergersiochloa bambusoides
Cambajuva ulei
Cathariostachys capitata
Cathariostachys madagascariensis
Cephalostachyum burmanicum
Cephalostachyum capitatum
Cephalostachyum chapelieri
Cephalostachyum chevalieri
Cephalostachyum flavescens
Cephalostachyum langbianense
Cephalostachyum latifolium
Cephalostachyum mannii
Cephalostachyum mindorense
Cephalostachyum pallidum
Cephalostachyum pergracile*(6)
Cephalostachyum perrieri
Cephalostachyum scandens
Cephalostachyum viguieri
Cephalostachyum virgatum*(2)
Chimonobambusa angustifolia*(1)
Chimonobambusa armata
Chimonobambusa arunachalensis

Chimonobambusa brevinoda
Chimonobambusa callosa
Chimonobambusa communis
Chimonobambusa convoluta
Chimonobambusa damingshanensis
Chimonobambusa fansipanensis
Chimonobambusa gracilis
Chimonobambusa grandifolia
Chimonobambusa hejiangensis*(1)
Chimonobambusa hirtinoda
Chimonobambusa hsuehiana
Chimonobambusa jainii
Chimonobambusa lactistriata
Chimonobambusa leishanensis
Chimonobambusa luzhiensis
Chimonobambusa macrophylla*(2)
Chimonobambusa marmorea*(11)
Chimonobambusa metuoensis
Chimonobambusa microfloscula
Chimonobambusa montigena
Chimonobambusa ningnanica
Chimonobambusa opienensis
Chimonobambusa pachystachys*(1)
Chimonobambusa paucispinosa
Chimonobambusa puberula
Chimonobambusa pubescens
Chimonobambusa purpurea
Chimonobambusa quadrangularis*(17)
Chimonobambusa rigidula
Chimonobambusa sichuanensis
Chimonobambusa szechuanensis*(1)
Chimonobambusa tuberculata
Chimonobambusa tumidissinoda*(5)
Chimonobambusa unifolia
Chimonobambusa utilis
Chimonobambusa verruculosa
Chimonocalamus baviensis
Chimonocalamus burmaensis
Chimonocalamus cibarius
Chimonocalamus delicatus
Chimonocalamus dumosus
Chimonocalamus fimbriatus
Chimonocalamus gallatlyi
Chimonocalamus griffithianus
Chimonocalamus longiligulatus
Chimonocalamus longispiculatus
Chimonocalamus longiusculus
Chimonocalamus lushaiensis
Chimonocalamus makuanensis
Chimonocalamus montanus
Chimonocalamus nagalandianus
Chimonocalamus pallens
Chimonocalamus peregrinus
Chimonocalamus tortuosus
Chusquea abietifolia*(1)
Chusquea acuminata
Chusquea acuminatissima
Chusquea albilanata
Chusquea amistadensis
Chusquea andina
Chusquea anelytra
Chusquea anelytroides

Chusquea angusta
Chusquea angustifolia
Chusquea annagardneriae
Chusquea antioquensis
Chusquea aperta
Chusquea arachniformis
Chusquea argentina
Chusquea aristata
Chusquea aspera
Chusquea asymmetrica
Chusquea attenuata
Chusquea aurea
Chusquea baculifera
Chusquea bahiana
Chusquea bambusoides*(1)
Chusquea barbata
Chusquea bilimekii
Chusquea bradei
Chusquea caamanoi
Chusquea caparaoensis
Chusquea capitata
Chusquea capituliflora
Chusquea ciliata
Chusquea ciliatifolia
Chusquea circinata*(2)
Chusquea clarkiae
Chusquea clemirae
Chusquea coronalis*(3)
Chusquea cortesii
Chusquea costaricensis
Chusquea culeou*(5)
Chusquea cumingii*(1)
Chusquea cylindrica
Chusquea decolorata
Chusquea deficiens*(2)
Chusquea deflexa
Chusquea delicatula
Chusquea depauperata
Chusquea diversiglumis
Chusquea dombeyana
Chusquea egluma
Chusquea elata
Chusquea enigmatica
Chusquea erecta
Chusquea exasperata
Chusquea falcata
Chusquea fasciculata
Chusquea fendleri
Chusquea fernandezia
Chusquea fimbriligulata
Chusquea floribunda
Chusquea foliosa*(2)
Chusquea galeottiana
Chusquea gigantea
Chusquea glauca
Chusquea glomerata
Chusquea gracilis
Chusquea grandiflora
Chusquea guirigayensis
Chusquea hatschbachii
Chusquea heterophylla*(1)
Chusquea huantensis
Chusquea ibiramae
Chusquea inamoena
Chusquea juergensii*(1)
Chusquea laegaardii
Chusquea lanceolata*(1)
Chusquea latifolia
Chusquea lehmannii*(2)
Chusquea leonardiorum
Chusquea leptophylla

Chusquea liebmannii
Chusquea ligulata
Chusquea linearis*(3)
Chusquea londoniae
Chusquea longifolia
Chusquea longiligulata
Chusquea longipendula
Chusquea longiprophylla
Chusquea longispiculata
Chusquea lorentziana*(1)
Chusquea loxensis
Chusquea maclurei
Chusquea macrostachya
Chusquea maculata
Chusquea magnifolia
Chusquea matlatzinca
Chusquea mayrae
Chusquea meyeriana*(1)
Chusquea microphylla
Chusquea mimosa
Chusquea mirabilis
Chusquea mollis
Chusquea montana*(1)
Chusquea mulleri
Chusquea multiramea
Chusquea nana
Chusquea nelsonii
Chusquea neurophylla
Chusquea nobilis
Chusquea nudiramea
Chusquea nutans*(2)
Chusquea oligophylla
Chusquea oxylepis
Chusquea pallida
Chusquea paludicola
Chusquea patens
Chusquea perligulata
Chusquea perotensis
Chusquea peruviana
Chusquea petiolata
Chusquea picta
Chusquea pinifolia*(1)
Chusquea pittieri
Chusquea pohlii
Chusquea polyclados
Chusquea pubispicula
Chusquea pulchella
Chusquea purdieana
Chusquea quila
Chusquea ramosissima*(2)
Chusquea renvoizei
Chusquea repens*(1)
Chusquea rigida
Chusquea riosaltensis
Chusquea robusta
Chusquea scabra
Chusquea scandens*(4)
Chusquea sclerophylla
Chusquea sellowii
Chusquea serpens
Chusquea serrulata*(2)
Chusquea silverstonei
Chusquea simpliciflora*(1)
Chusquea smithii
Chusquea sneidernii
Chusquea spadicea
Chusquea spathacea
Chusquea spectabilis
Chusquea spencei*(13)
Chusquea spicata
Chusquea straminea

Chusquea stuebelii
Chusquea subtessellata
Chusquea subtilis
Chusquea subulata
Chusquea sulcata
Chusquea talamancensis
Chusquea tarmensis
Chusquea tenella
Chusquea tenuiglumis
Chusquea tessellata*(1)
Chusquea tomentosa
Chusquea tonduzii*(1)
Chusquea tovari
Chusquea tuberculosa
Chusquea uliginosa
Chusquea uniflora
Chusquea urelytra
Chusquea valdiviensis*(1)
Chusquea villosa
Chusquea virgata
Chusquea vulcanalis
Chusquea wilkesii
Chusquea windischii
Chusquea yungasensis
Colanthelia burchellii
Colanthelia cingulata
Colanthelia distans
Colanthelia intermedia
Colanthelia lanciflora
Colanthelia macrostachya
Colanthelia rhizantha*(1)
Cryptochloa capillata*(1)
Cryptochloa concinna
Cryptochloa decumbens
Cryptochloa dressleri
Cryptochloa soderstromii
Cryptochloa strictiflora*(6)
Cryptochloa unispiculata
Cryptochloa variana
Cyrtochloa fenixii
Cyrtochloa hirsuta
Cyrtochloa luzonica
Cyrtochloa major
Cyrtochloa mindoroensis
Cyrtochloa puser
Cyrtochloa toppingii
Davidsea attenuata
Decaryochloa diadelpha
Dendrocalamus asper*?(11)
Dendrocalamus bacthaiensis
Dendrocalamus bambusoides
Dendrocalamus barbatus*(1)
Dendrocalamus bengkalisensis
Dendrocalamus birmanicus
Dendrocalamus brandisii*(2)
Dendrocalamus buar
Dendrocalamus calostachyus*(1)
Dendrocalamus cauhaiensis
Dendrocalamus cinctus
Dendrocalamus collettianus
Dendrocalamus detinens
Dendrocalamus dumosus
Dendrocalamus elegans
Dendrocalamus exauritus
Dendrocalamus farinosus
Dendrocalamus fugongensis
Dendrocalamus giganteus*?(15)
Dendrocalamus hait
Dendrocalamus hamiltonii*(1)
Dendrocalamus hirtellus
Dendrocalamus hookeri

Dendrocalamus jianshuiensis
Dendrocalamus khoonmengii
Dendrocalamus latiflorus*?(11)
Dendrocalamus liboensis
Dendrocalamus longispathus*(1)
Dendrocalamus macroculmis
Dendrocalamus maiensis
Dendrocalamus manipureanus
Dendrocalamus membranaceus*(4)
Dendrocalamus menglongensis
Dendrocalamus merrillianus
Dendrocalamus messeri
Dendrocalamus minor
Dendrocalamus multiflosculus
Dendrocalamus nhatrangensis
Dendrocalamus nianhei
Dendrocalamus nudus
Dendrocalamus pachystachyus
Dendrocalamus parishii
Dendrocalamus parvigemma
Dendrocalamus peculiaris
Dendrocalamus pendulus
Dendrocalamus poilanei
Dendrocalamus pulverulentus
Dendrocalamus rugosiglumis
Dendrocalamus sahnii
Dendrocalamus sang
Dendrocalamus semiscandens
Dendrocalamus sericeus
Dendrocalamus sikkimensis
Dendrocalamus sinicus
Dendrocalamus sinuatus
Dendrocalamus somdevae
Dendrocalamus strictus*†(27)
Dendrocalamus suberosus
Dendrocalamus taybacensis
Dendrocalamus tibeticus
Dendrocalamus tomentosus
Dendrocalamus triramus
Dendrocalamus tsiangii
Dendrocalamus velutinus
Dendrocalamus wabo
Dendrocalamus xishuangbannaensis
Dendrocalamus yentuensis
Dendrocalamus yunnanicus
Diandrolyra bicolor*(1)
Diandrolyra pygmaea
Diandrolyra tatianae
Didymogonyx geminatum*(1)
Didymogonyx longispiculatum
Dinochloa acutiflora
Dinochloa alata
Dinochloa albociliata
Dinochloa andamanica
Dinochloa aopaensis
Dinochloa barbata
Dinochloa cordata
Dinochloa darvelana
Dinochloa dielsiana
Dinochloa diffusa
Dinochloa elmeri
Dinochloa erecta
Dinochloa glabrescens
Dinochloa hirsuta
Dinochloa kostermansiana
Dinochloa luconiae
Dinochloa macclellandii
Dinochloa malayana*(1)
Dinochloa matmat
Dinochloa morowaliensis
Dinochloa nicobariana

Dinochloa obclavata
Dinochloa oblonga
Dinochloa orenuda
Dinochloa palawanensis
Dinochloa petasiensis
Dinochloa prunifera
Dinochloa pubiramea
Dinochloa robusta
Dinochloa scabrida
Dinochloa scandens
Dinochloa sepang
Dinochloa sipitangensis
Dinochloa sublaevigata
Dinochloa trichogona
Dinochloa truncata
Dinochloa utilis
Drepanostachyum ampullare
Drepanostachyum annulatum
Drepanostachyum falcatum*(5)
Drepanostachyum fractiflexum
Drepanostachyum intermedium*(1)
Drepanostachyum khasianum*(1)
Drepanostachyum kurzii
Drepanostachyum membranaceum
Drepanostachyum merretii
Drepanostachyum polystachyum
Drepanostachyum semiorbiculatum
Drepanostachyum stoloniforme
Ekmanochloa aristata
Ekmanochloa subaphylla
Elytrostachys clavigera
Elytrostachys typica
Eremitis afimbriata
Eremitis magnifica
Eremitis parviflora
Eremocaulon amazonicum
Eremocaulon asymmetricum
Eremocaulon aureofimbriatum
Eremocaulon capitatum
Fargesia acuticontracta
Fargesia adpressa
Fargesia albocerea
Fargesia altior
Fargesia angustissima*(1)
Fargesia apicirubens
Fargesia boliana
Fargesia brevipes
Fargesia brevissima
Fargesia caduca
Fargesia canaliculata
Fargesia circinata
Fargesia communis
Fargesia concinna
Fargesia conferta
Fargesia contracta
Fargesia cuspidata
Fargesia daminiu
Fargesia declivis
Fargesia decurvata
Fargesia denudata*(1)
Fargesia dracocephala*(4)
Fargesia dulcicula
Fargesia dura
Fargesia edulis
Fargesia elegans
Fargesia emaculata
Fargesia emeryi
Fargesia exposita
Fargesia extensa
Fargesia fansipanensis
Fargesia farcta

Fargesia ferax*(1)
Fargesia frigida
Fargesia fungosa*(3)
Fargesia funiushanensis
Fargesia glabrifolia
Fargesia gongshanensis
Fargesia grossa
Fargesia hackelii
Fargesia hainanensis
Fargesia hsuehiana
Fargesia huizensis
Fargesia hygrophila
Fargesia jiulongensis
Fargesia lincangensis
Fargesia longiuscula
Fargesia lushuiensis
Fargesia macclureana*(1)
Fargesia mairei
Fargesia mali
Fargesia melanostachys
Fargesia murielae*(6)
Fargesia nitida*(8)
Fargesia nujiangensis
Fargesia obliqua
Fargesia orbiculata
Fargesia papyrifera
Fargesia pauciflora
Fargesia perlonga
Fargesia pleniculmis
Fargesia plurisetosa
Fargesia porphyrea
Fargesia praecipua
Fargesia qinlingensis
Fargesia robusta*(4)
Fargesia rufa*(2)
Fargesia sagittatinea
Fargesia scabrida*(1)
Fargesia schmidiana
Fargesia semicoriacea
Fargesia similaris
Fargesia solida
Fargesia spathacea*(5)
Fargesia stenoclada
Fargesia strigosa
Fargesia subflexuosa
Fargesia sylvestris
Fargesia tenuilignea
Fargesia ungulata
Fargesia utilis*(3)
Fargesia vicina
Fargesia weiningensis
Fargesia wuliangshanensis
Fargesia yajiangensis
Fargesia yuanjiangensis
Fargesia yulongshanensis
Fargesia yunnanensis
Fargesia zayuensis
Ferrocalamus fibrillosus
Ferrocalamus rimosivaginus
Ferrocalamus strictus
Filgueirasia arenicola
Filgueirasia cannavieira
Fimbribambusa horsfieldii
Fimbribambusa microcephala
Froesiochloa boutelouoides
Gaoligongshania megalothyrsa
Gelidocalamus albopubescens
Gelidocalamus annulatus
Gelidocalamus dongdingensis
Gelidocalamus kunishii
Gelidocalamus latifolius

Gelidocalamus longiinternodus
Gelidocalamus multifolius
Gelidocalamus rutilans
Gelidocalamus solidus
Gelidocalamus stellatus
Gelidocalamus subsolidus
Gelidocalamus tessellatus
Gelidocalamus velutinus
Gigantochloa achmadii
Gigantochloa albociliata*(4)
Gigantochloa albopilosa
Gigantochloa albovestita
Gigantochloa apus*(5)
Gigantochloa atroviolacea*(1)
Gigantochloa atter*(1)
Gigantochloa aya
Gigantochloa baliana
Gigantochloa balui
Gigantochloa bastareana
Gigantochloa calcicola
Gigantochloa cochinchinensis
Gigantochloa compressa*(1)
Gigantochloa densa
Gigantochloa dinhensis
Gigantochloa felix
Gigantochloa hasskarliana*(5)
Gigantochloa hayatae
Gigantochloa hirtinoda
Gigantochloa holttumiana
Gigantochloa hosseusii
Gigantochloa kuring
Gigantochloa latifolia
Gigantochloa levis*(2)
Gigantochloa ligulata
Gigantochloa longiprophylla
Gigantochloa luteostriata*(1)
Gigantochloa macrostachya
Gigantochloa magentea
Gigantochloa manggong*(1)
Gigantochloa membranoidea
Gigantochloa multiculmis
Gigantochloa multifloscula
Gigantochloa nigrociliata
Gigantochloa papyracea
Gigantochloa parvifolia
Gigantochloa poilanei
Gigantochloa pruriens
Gigantochloa pubinervis
Gigantochloa pubipetiolata
Gigantochloa ridleyi*(1)
Gigantochloa robusta*(1)
Gigantochloa rostrata
Gigantochloa scortechinii
Gigantochloa serik
Gigantochloa taluh
Gigantochloa tenuispiculata
Gigantochloa thoi
Gigantochloa tomentosa
Gigantochloa velutina
Gigantochloa verticillata*(6)
Gigantochloa vietnamica
Gigantochloa vinhphuica
Gigantochloa wallichiana
Gigantochloa wrayi*(1)
Glaziophyton mirabile
Greslania circinata
Greslania montana
Greslania multiflora
Greslania rivularis
Guadua aculeata
Guadua amplexifolia*(1)

Guadua angustifolia*(6)
Guadua calderoniana
Guadua chacoensis
Guadua chaparensis
Guadua ciliata
Guadua glomerata
Guadua incana
Guadua inermis
Guadua latifolia
Guadua lindmanii
Guadua longifolia
Guadua lynnclarkiae
Guadua macclurei
Guadua macrospiculata
Guadua macrostachya
Guadua maculosa
Guadua magna
Guadua paniculata*(1)
Guadua paraguayana
Guadua polyclados
Guadua refracta*(1)
Guadua sarcocarpa
Guadua superba
Guadua tagoara
Guadua takahashiae
Guadua trinii*(5)
Guadua uncinata
Guadua variegata
Guadua velutina
Guadua venezuelae
Guadua virgata
Guadua weberbaueri
Hickelia africana
Hickelia alaotrensis
Hickelia madagascariensis
Hickelia perrieri*(1)
Himalayacalamus asper*(1)
Himalayacalamus brevinodus
Himalayacalamus collaris
Himalayacalamus cupreus
Himalayacalamus falconeri*(6)
Himalayacalamus fimbriatus
Himalayacalamus hookerianus*(1)
Himalayacalamus planatus
Himalayacalamus porcatus*(1)
Hitchcockella baronii
Holttumochloa korbuensis
Holttumochloa magica
Holttumochloa pubescens
Indocalamus amplexicaulis
Indocalamus barbatus
Indocalamus bashanensis
Indocalamus chishuiensis
Indocalamus confertus
Indocalamus cordatus
Indocalamus decorus
Indocalamus emeiensis
Indocalamus guangdongensis
Indocalamus herklotsii
Indocalamus hirsutissimus
Indocalamus hirtivaginatus
Indocalamus hispidus
Indocalamus hunanensis
Indocalamus inaequilaterus
Indocalamus jinpingensis
Indocalamus latifolius*(1)
Indocalamus longiauritus
Indocalamus macrophyllus
Indocalamus multinervis
Indocalamus pedalis
Indocalamus petelotii

Indocalamus pseudosinicus
Indocalamus pumilus
Indocalamus quadratus
Indocalamus suichuanensis
Indocalamus tessellatus*(1)
Indocalamus tongchuensis
Indocalamus victorialis
Indocalamus youxiuensis
Indosasa angustata
Indosasa bacquangensis
Indosasa crassiflora
Indosasa gigantea
Indosasa glabrata
Indosasa hispida
Indosasa ingens
Indosasa laotica
Indosasa lipoensis
Indosasa longispicata
Indosasa lunata
Indosasa parvifolia
Indosasa patens
Indosasa shibataeaoides
Indosasa singulispicula
Indosasa sinica*(1)
Indosasa sondongensis
Indosasa spongiosa
Indosasa triangulata
Kinabaluchloa nebulosa
Kinabaluchloa wrayi
Kuruna debilis
Kuruna densifolia
Kuruna floribunda
Kuruna scandens
Kuruna walkeriana
Kuruna wightiana
Lithachne horizontalis
Lithachne humilis
Lithachne pauciflora*(1)
Lithachne pinetii
Maclurochloa montana
Maclurochloa tonkinensis
Maclurolyra tecta
Melocalamus arrectus
Melocalamus blaoensis
Melocalamus compactiflorus
Melocalamus cucphuongensis
Melocalamus elevatissimus
Melocalamus indicus
Melocalamus kbangensis
Melocalamus mastersii
Melocalamus ningmingensis
Melocalamus pacoensis
Melocalamus scandens
Melocalamus truongsonensis
Melocalamus yenbaiensis
Melocalamus yunnanensis
Melocanna baccifera*(4)
Melocanna humilis
Merostachys abadiana
Merostachys annulifera
Merostachys argentea
Merostachys argyronema
Merostachys bifurcata
Merostachys brevigluma
Merostachys brevispica
Merostachys burmanii
Merostachys calderoniana
Merostachys caucaiana
Merostachys ciliata
Merostachys claussenii
Merostachys exserta

Merostachys filgueirasii
Merostachys fimbriata
Merostachys fischeriana
Merostachys fistulosa
Merostachys glauca
Merostachys kleinii
Merostachys kunthii
Merostachys lanata
Merostachys latifolia
Merostachys leptophylla
Merostachys magellanica
Merostachys magnispicula
Merostachys maguireorum
Merostachys medullosa
Merostachys multiramea
Merostachys neesii
Merostachys pauciflora
Merostachys petiolata
Merostachys pilifera
Merostachys pluriflora
Merostachys polyantha
Merostachys procerrima
Merostachys ramosissima
Merostachys retrorsa
Merostachys riedeliana
Merostachys rondoniensis
Merostachys scandens
Merostachys sellovii
Merostachys skvortzovii
Merostachys sparsiflora
Merostachys speciosa
Merostachys tatianae
Merostachys ternata
Merostachys vestita
Merostachys yungasensis
Mniochloa pulchella
Mullerochloa moreheadiana
Myriocladus cardonae
Myriocladus churunensis
Myriocladus distantiflorus
Myriocladus exsertus
Myriocladus grandifolius
Myriocladus involutus
Myriocladus longiramosus
Myriocladus neblinaensis
Myriocladus paludicola
Myriocladus simplex
Myriocladus steyermarkii
Myriocladus virgatus
Nastus ambrensis
Nastus aristatus
Nastus borbonicus
Nastus decaryanus
Nastus elatoides
Nastus elatus*(1)
Nastus elegantissimus
Nastus elongatus
Nastus emirnensis
Nastus glaucus
Nastus holttumianus
Nastus hooglandii
Nastus humbertianus
Nastus humilus
Nastus lokohoensis
Nastus longispicula
Nastus madagascariensis
Nastus manongarivensis
Nastus obtusus
Nastus perrieri
Nastus productus
Nastus reholttumianus

Nastus rudimentifer
Nastus tsaratananensis
Neohouzeaua coradata
Neohouzeaua fimbriata
Neohouzeaua helferi
Neohouzeaua kerriana
Neohouzeaua mekongensis*(1)
Neohouzeaua puberula
Neohouzeaua stricta
Neohouzeaua tavoyana
Neololeba amahussana
Neololeba atra
Neololeba glabra
Neololeba hirsuta
Neololeba inaurita
Neomicrocalamus andropogonifolius
Neomicrocalamus clarkei
Neomicrocalamus dongvanensis
Neomicrocalamus prainii
Neomicrocalamus yunnanensis
Nianhochloa bidoupensis
Ochlandra beddomei
Ochlandra ebracteata
Ochlandra keralensis
Ochlandra scriptoria
Ochlandra setigera
Ochlandra sivagiriana
Ochlandra soderstromiana
Ochlandra spirostylis
Ochlandra stridula
Ochlandra talbotii
Ochlandra travancorica
Ochlandra wightii
Oldeania alpina*(1)
Oligostachyum bilobum
Oligostachyum exauriculatum
Oligostachyum glabrescens
Oligostachyum gracilipes
Oligostachyum hupehense
Oligostachyum lanceolatum
Oligostachyum lubricum*(1)
Oligostachyum nuspiculum
Oligostachyum oedogonatum
Oligostachyum paniculatum
Oligostachyum puberulum
Oligostachyum scabriflorum
Oligostachyum scopulum
Oligostachyum shiuyingianum
Oligostachyum spongiosum
Oligostachyum sulcatum
Oligostachyum wuyishanicum
Oligostachyum yongangense
Olmeca clarkiae
Olmeca fulgor
Olmeca recta
Olmeca reflexa
Olmeca zapotecorum
Olyra amapana
Olyra buchtienii
Olyra caudata
Olyra ciliatifolia
Olyra davidseana
Olyra ecaudata
Olyra fasciculata
Olyra filiformis
Olyra glaberrima*(1)
Olyra holttumiana
Olyra humilis
Olyra juruana
Olyra latifolia*?(2)
Olyra latispicula

Olyra longifolia
Olyra loretensis
Olyra maranonensis
Olyra obliquifolia
Olyra retrorsa
Olyra standleyi*(1)
Olyra tamanquareana
Olyra taquara
Olyra wurdackii
Oreobambos buchwaldii
Otatea acuminata*(2)
Otatea carrilloi
Otatea fimbriata
Otatea glauca*(1)
Otatea ramirezii
Otatea reynosoana
Otatea transvolcanica
Otatea ximenae
Oxytenanthera abyssinica*(6)
Parabambusa kainii
Pariana argentea
Pariana aurita
Pariana bicolor
Pariana campestris
Pariana carvalhoi
Pariana concinna
Pariana distans
Pariana ecuadorensis
Pariana gracilis
Pariana lanceolata
Pariana ligulata
Pariana maynensis
Pariana modesta
Pariana multiflora
Pariana nervata
Pariana obtusa
Pariana ovalifolia
Pariana pallida
Pariana parvispica
Pariana radiciflora
Pariana setosa
Pariana simulans
Pariana sociata
Pariana stenolemma
Pariana strigosa
Pariana swallenii
Pariana tenuis
Pariana trichosticha
Pariana ulei
Pariana velutina
Parodiolyra aratitiyopensis
Parodiolyra colombiensis
Parodiolyra lateralis
Parodiolyra luetzelburgii
Parodiolyra micrantha*(1)
Parodiolyra ramosissima
Perrierbambus madagascariensis
Perrierbambus tsarasaotrensis
Phuphanochloa speciosa
Phyllosasa tranquillans
Phyllostachys acuta*(4)
Phyllostachys acutiligula
Phyllostachys angusta*(1)
Phyllostachys arcana*(4)
Phyllostachys atrovaginata*(2)
Phyllostachys aurea*†(45)
Phyllostachys aureosulcata*(6)
Phyllostachys bambusoides*†(6)
Phyllostachys bissetii*(5)
Phyllostachys carnea
Phyllostachys circumpilis*(1)

Phyllostachys compressus
Phyllostachys corrugata
Phyllostachys dulcis*(4)
Phyllostachys edulis*†(15)
Phyllostachys elegans
Phyllostachys fimbriligula
Phyllostachys flexuosa*†(9)
Phyllostachys glabrata*(1)
Phyllostachys glauca*(4)
Phyllostachys guizhouensis
Phyllostachys heteroclada*(2)
Phyllostachys hirtivagina
Phyllostachys incarnata*(1)
Phyllostachys iridescens
Phyllostachys kwangsiensis
Phyllostachys lofushanensis*(1)
Phyllostachys makinoi*(1)
Phyllostachys mannii*(4)
Phyllostachys meyeri*(5)
Phyllostachys mirabilis
Phyllostachys nidularia*(7)
Phyllostachys nigella*(1)
Phyllostachys nigra*†(26)
Phyllostachys nuda*(7)
Phyllostachys parvifolia
Phyllostachys pierreana
Phyllostachys platyglossa
Phyllostachys prominens
Phyllostachys propinqua*(1)
Phyllostachys purpureociliata
Phyllostachys reticulata
Phyllostachys rivalis*(2)
Phyllostachys robustiramea*(1)
Phyllostachys rubicunda
Phyllostachys rubromarginata*(4)
Phyllostachys rutila
Phyllostachys shuchengensis
Phyllostachys stimulosa*(3)
Phyllostachys sulphurea*(6)
Phyllostachys tianmuensis
Phyllostachys varioauriculata
Phyllostachys veitchiana
Phyllostachys verrucosa
Phyllostachys violascens*(5)
Phyllostachys virella
Phyllostachys viridiglaucescens*(7)
Phyllostachys vivax*(6)
Phyllostachys yunhoensis
Pinga marginata
Piresia goeldii
Piresia leptophylla
Piresia macrophylla
Piresia palmula
Piresia sympodica
Piresiella strephioides
Pleioblastus albosericeus
Pleioblastus altiligulatus
Pleioblastus amarus
Pleioblastus argenteostriatus*†(22)
Pleioblastus chino*(1)
Pseudosasa distichus*†(4)
Pleioblastus gozadakensis
Pleioblastus gramineus*(6)
Pleioblastus guilongshanensis
Pleioblastus hattorianus
Pleioblastus hsienchuensis
Pseudosasa humilis*†(8)
Pleioblastus incarnatus
Pleioblastus intermedius
Pleioblastus juxianensis
Pleioblastus kodzumae

Pleioblastus kongosanensis
Pleioblastus linearis*(3)
Pleioblastus maculatus
Pleioblastus maculosoides
Pleioblastus matsunoi
Pleioblastus nagashima*(3)
Pleioblastus oleosus
Pleioblastus patellaris
Pleioblastus pseudocommunis
Pleioblastus pseudosasaoides
Pleioblastus rugatus
Pleioblastus sanmingensis
Pleioblastus simonii*?(15)
Pleioblastus solidus
Pleioblastus truncatus
Pleioblastus variegatus*(12)
Pleioblastus wuyishanensis*(1)
Pleioblastus yamadorianus
Pleioblastus yixingensis
Pseudobambusa schizostachyoides
Pseudosasa aeria
Pseudosasa amabilis*(2)
Pseudosasa amplexicaulis
Pseudosasa brevivaginata
Pseudosasa cantorii*(1)
Pseudosasa gracilis
Pseudosasa hindsii*(8)
Pseudosasa japonica*?(23)
Pseudosasa jiangleensis
Pseudosasa longiligula
Pseudosasa maculifera
Pseudosasa membraniligulata
Pseudosasa nabeshimana
Pseudosasa orthotropa
Pseudosasa owatarii
Pseudosasa pubiflora
Pseudosasa subsolida
Pseudosasa viridula
Pseudosasa wuyiensis
Pseudosasa zhongyanensis
Pseudostachyum polymorphum*(1)
Pseudostachyum wakha
Pseudoxytenanthera bourdillonii
Pseudoxytenanthera monadelpha
Pseudoxytenanthera parvifolia
Pseudoxytenanthera ritcheyi
Pseudoxytenanthera stocksii
Racemobambos celebica
Racemobambos ceramica
Racemobambos congesta
Racemobambos gibbsiae
Racemobambos glabra
Racemobambos hepburnii
Racemobambos hirsuta
Racemobambos hirta
Racemobambos holttumii
Racemobambos kutaiensis
Racemobambos multiramosa
Racemobambos novohibernica
Racemobambos pairinii
Racemobambos raynalii
Racemobambos rigidifolia
Racemobambos rupicola
Racemobambos schultzei
Racemobambos sessilis
Racemobambos setifera
Raddia angustifolia
Raddia brasiliensis
Raddia distichophylla
Raddia guianensis
Raddia lancifolia

Raddia megaphylla
Raddia portoi
Raddia soderstromii
Raddia stolonifera
Raddiella esenbeckii*(1)
Raddiella kaieteurana
Raddiella lunata
Raddiella malmeana
Raddiella minima
Raddiella molliculma
Raddiella potaroensis
Raddiella vanessiae
Rehia nervata
Reitzia smithii
Rhipidocladum abregoense
Rhipidocladum ampliflorum
Rhipidocladum angustiflorum
Rhipidocladum arenicola
Rhipidocladum bartlettii
Rhipidocladum clarkiae
Rhipidocladum cordatum
Rhipidocladum harmonicum
Rhipidocladum martinezii
Rhipidocladum maxonii
Rhipidocladum neumannii
Rhipidocladum pacuarense
Rhipidocladum panamense
Rhipidocladum parviflorum
Rhipidocladum pittieri
Rhipidocladum prestoei
Rhipidocladum racemiflorum
Rhipidocladum rubrofimbriatum
Rhipidocladum sibilans
Sarocalamus faberi
Sarocalamus racemosus
Sarocalamus spanostachyus
Sasa bitchuensis*(1)
Sasa cernua
Sasa chartacea
Sasa elegantissima*(2)
Sasa fugeshiensis
Sasa gracillima
Sasa guangdongensis
Sasa guangxiensis
Sasa hainanensis
Sasa hayatae
Sasa heterotricha
Sasa hibaconuca
Sasa hidaensis
Sasa hisauchii
Sasa kagamiana
Sasa kanayamensis
Sasa kogasensis
Sasa kurilensis*(1)
Sasa kurokawana
Sasa longiligulata
Sasa magnifica
Sasa magnonoda
Sasa masamuneana*(3)
Sasa megalogluma
Sasa megalophylla
Sasa miakeana
Sasa minensis
Sasa nipponica*(1)
Sasa oblongula
Sasa occidentalis
Sasa oshidensis
Sasa palmata*(13)
Sasa pubens
Sasa pubiculmis
Sasa pulcherrima

Sasa quelpaertensis*(1)
Sasa ramosa*(6)
Sasa rubrovaginata
Sasa sadoensis
Sasa samaniana
Sasa scytophylla
Sasa senanensis*(2)
Sasa septentrionalis
Sasa shimidzuana
Sasa sirakurensis
Sasa subglabra
Sasa subvillosa
Sasa suzukii
Sasa takizawana
Sasa tatewakiana
Sasa tenuifolia
Sasa tokugawana
Sasa tomentosa
Sasa tsuboiana*(2)
Sasa tsukubensis
Sasa veitchii*(9)
Sasa yahikoensis
Sasaella bitchuensis
Sasaella caudiceps
Sasaella hidaensis
Sasaella hisauchii
Sasaella iwatekensis
Sasaella kogasensis
Sasaella leucorhoda
Sasaella masamuneana
Sasaella ovarifolia
Sasaella ramosa
Sasaella sadoensis
Sasaella shiobarensis
Sasamorpha borealis*(2)
Sasamorpha hubeiensis
Sasamorpha oshidensis
Sasamorpha qingyuanensis
Sasamorpha sinica*(1)
Schizostachyum aciculare
Schizostachyum aequiramosum
Schizostachyum alopecurus
Schizostachyum andamanicum
Schizostachyum atrocingulare
Schizostachyum auriculatum
Schizostachyum bamban
Schizostachyum blumei
Schizostachyum brachycladum*(2)
Schizostachyum brachythyrsus
Schizostachyum castaneum
Schizostachyum caudatum
Schizostachyum chinense
Schizostachyum copelandii
Schizostachyum cornutum
Schizostachyum curranii
Schizostachyum cuspidatum
Schizostachyum diaoluoshanense
Schizostachyum distans
Schizostachyum dullooa
Schizostachyum dumetorum*(2)
Schizostachyum flexuosum
Schizostachyum funghomii*(1)
Schizostachyum glaucifolium*(3)
Schizostachyum glaucocladum
Schizostachyum gracile
Schizostachyum grande
Schizostachyum hainanense
Schizostachyum hantu
Schizostachyum insulare
Schizostachyum iraten
Schizostachyum jaculans*(2)

Schizostachyum kalpongianum
Schizostachyum khoonmengii
Schizostachyum latifolium
Schizostachyum lengguanii
Schizostachyum lima*(1)
Schizostachyum lumampao*(2)
Schizostachyum lutescens
Schizostachyum mampouw
Schizostachyum mannii
Schizostachyum nghianum
Schizostachyum ninhthuanense
Schizostachyum perrieri
Schizostachyum pilosum
Schizostachyum pingbianense
Schizostachyum pleianthemum
Schizostachyum pseudolima*(1)
Schizostachyum rogersii
Schizostachyum sanguineum
Schizostachyum seshagirianum
Schizostachyum silicatum
Schizostachyum terminale
Schizostachyum tessellatum
Schizostachyum textorium
Schizostachyum undulatum
Schizostachyum wanshishanense
Schizostachyum whitei
Schizostachyum yalyense
Schizostachyum zollingeri*(1)
Shibataea chiangshanensis
Shibataea chinensis*(2)
Shibataea hispida*(1)
Shibataea kumasasa*(9)
Shibataea lancifolia*(1)
Shibataea nanpingensis
Shibataea strigosa
Sinobambusa baccanensis
Sinobambusa farinosa
Sinobambusa glabrata
Sinobambusa henryi
Sinobambusa humila
Sinobambusa incana
Sinobambusa intermedia*(2)
Sinobambusa nephroaurita
Sinobambusa rubroligula*(3)
Sinobambusa sat
Sinobambusa seminuda
Sinobambusa solearis
Sinobambusa tootsik*(6)
Sinobambusa yixingensis
Sirochloa parvifolia
Soejatmia ridleyi
Sphaerobambos hirsuta
Sphaerobambos philippinensis
Sphaerobambos subtilis
Stapletonia arunachalensis
Sucrea maculata
Sucrea monophylla
Sucrea sampaiana
Teinostachyum beddomei
Teinostachyum griffithii
Temburongia simplex
Temochloa liliana
Thamnocalamus chigar
Thamnocalamus spathiflorus*(5)
Thamnocalamus unispiculatus
Thyrsostachys oliveri*(1)
Thyrsostachys siamensis*(3)
Valiha diffusa
Valiha perrieri
Vietnamocalamus catbaensis
Vietnamosasa ciliata

Vietnamosasa darlacensis
Vietnamosasa pusilla
Yushania addingtonii
Yushania ailuropodina
Yushania anceps*(7)
Yushania andropogonoides
Yushania angustifolia
Yushania auctiaurita
Yushania baishanzuensis
Yushania basihirsuta
Yushania bojieiana
Yushania brevipaniculata*(1)
Yushania brevis
Yushania burmanica
Yushania canoviridis
Yushania cartilaginea
Yushania cava
Yushania chingii
Yushania collina
Yushania complanata
Yushania confusa
Yushania crassicollis
Yushania crispata
Yushania dafengdingensis
Yushania donganensis
Yushania elegans
Yushania elevata
Yushania exilis
Yushania falcatiaurita
Yushania farcticaulis
Yushania farinosa
Yushania flexa
Yushania glandulosa
Yushania glauca
Yushania grammata
Yushania hirsuta
Yushania hirticaulis
Yushania humbertii
Yushania lacera
Yushania laetevirens
Yushania levigata
Yushania linearis
Yushania lineolata
Yushania longiaurita
Yushania longissima*(6)
Yushania longiuscula
Yushania mabianensis
Yushania maculata
Yushania madagascariensis
Yushania maling*(1)
Yushania menghaiensis
Yushania microphylla
Yushania mitis
Yushania multiramea
Yushania niitakayamensis*(4)
Yushania oblonga
Yushania pachyclada
Yushania pantlingii
Yushania pauciramificans
Yushania perrieri
Yushania polytricha
Yushania punctulata
Yushania qiaojiaensis
Yushania rigidula
Yushania rolloana
Yushania rugosa
Yushania shangrilaensis
Yushania straminea
Yushania suijiangensis
Yushania tenuicaulis
Yushania tessellata

Yushania uniramosa
Yushania varians
Yushania velutina

Yushania vigens
Yushania violascens
Yushania wardii

Yushania weixiensis
Yushania wuyishanensis
Yushania xizangensis

Yushania yadongensis
Yushania yongdeensis
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Table S2. List of named bamboo species that did not match our accepted species list and the changes made to include or exclude from the review database. Synonyms and spelling mistakes
were updated accordingly, and unknown names were excluded.
Name used in records
Arundinaria amabilis
Arundinaria debilis
Arundinaria densifolia
Arundinaria faberi
Arundinaria fargesii
Arundinaria floribunda
Arundinaria funghomii
Arundinaria graminea
Arundinaria hindsii
Arundinaria hookeriana
Arundinaria humilis
Arundinaria japonica
Arundinaria kodzumae
Arundinaria kongosanensis
Arundinaria linearis
Arundinaria matsunoi
Arundinaria nagashima
Arundinaria nitida
Arundinaria pygmaea
Arundinaria qingchengshanensis
Arundinaria racemosa
Arundinaria scandens
Arundinaria shiobarensis
Arundinaria simonii
Arundinaria spanostachya
Arundinaria usawai
Arundinaria variegata
Arundinaria viridistriata
Arundinaria viridi-striata
Arundinaria walkeriana
Arundinaria wightiana
Aulonemia clarkiae
Aulonemia fulgor
Bambusa amplexifolia
Bambusa argenteostriata
Bambusa arundinacea
Bambusa aurea
Bambusa castilloni
Bambusa glaucescens
Bambusa guadua
Bambusa horsfieldii
Bambusa microcephala
Bambusa moreheadiana
Bambusa nana
Bambusa paniculata
Bambusa pygmaea
Bambusa shimadai
Bambusa ventricosa
Chimonobambusa falcata
Dendrocalamus beecheyana
Dendrocalamus latifolius
Drepanostachyum asper

Updated name
Pseudosasa amabilis
Kuruna debilis
Kuruna densifolia
Sarocalamus faberi
Bashania fargesii
Kuruna floribunda
Pseudosasa cantorii
Pleioblastus gramineus
Pseudosasa hindsii
Himalayacalamus hookerianus
Pseudosasa humilis
Pseudosasa japonica
Pleioblastus kodzumae
Pleioblastus kongosanensis
Pleioblastus linearis
Pleioblastus matsunoi
Pleioblastus nagashima
Fargesia nitida
Pleioblastus variegatus
Bashania qingchengshanensis
Sarocalamus racemosus
Kuruna scandens
Sasaella shiobarensis
Pleioblastus simonii
Sarocalamus spanostachyus
Pseudosasa japonica
Pleioblastus variegatus
Pleioblastus variegatus
Pleioblastus variegatus
Kuruna walkeriana
Kuruna wightiana
Olmeca clarkiae
Olmeca fulgor
Guadua amplexifolia
Pleioblastus argenteostriatus
Bambusa bambos
Phyllostachys aurea
Phyllostachys bambusoides
Bambusa multiplex
Guadua angustifolia
Fimbribambusa horsfieldii
Fimbribambusa microcephala
Mullerochloa moreheadiana
Bambusa multiplex
Sasa senanensis
Pleioblastus variegatus
Bambusa multiplex
Bambusa tuldoides
Drepanostachyum falcatum
Bambusa beecheyana
Dendrocalamus latiflorus
Himalayacalamus asper

Issue
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym

Name used in records
Drepanostachyum porcatum
Eremocaulon setosum
Gigantochloa parviflora
Gigantochloa pseudoarundinacea
Greslania circinnata
Indocalamus wilsonii
Leleba oldhami
Leleba shimadai
Melocanna arundina
Melocanna virgata
Melocanna zollingeri
Mniochloa strephioides
Neurolepis angusta
Neurolepis aperta
Neurolepis aristata
Neurolepis asymmetrica
Neurolepis diversiglumis
Neurolepis elata
Neurolepis fimbriligulata
Neurolepis glomerata
Neurolepis laegaardii
Neurolepis mollis
Neurolepis nana
Neurolepis petiolata
Neurolepis pittieri
Neurolepis rigida
Neurolepis silverstonei
Neurolepis villosa
Neurolepis virgata
Olyra bahiensis
Olyra micrantha
Otatea aztecorum
Pariana gleasonii
Pariana intermedia
Pariana interrupta
Pariana longiflora
Pariana lunata
Pariana vulgaris
Phyllostachys heterocycla
Phyllostachys praecox
Phyllostachys pubescens
Phyllostachys quilioi
Phyllostachys viridis
Pleioblastus fortunei
Pleioblastus hindsii
Pleioblastus humilis
Pleioblastus pygmaeus
Pleioblastus shibuyanus
Pleioblastus tsukubensis
Pleioblastus viridistriatus
Pseudosasa disticha
Pseudosasa usawai

Updated name
Himalayacalamus porcatus
Aulonemia setosa
Gigantochloa parvifolia
Gigantochloa verticillata
Greslania circinata
Indocalamus wilsonii
Bambusa oldhamii
Bambusa multiplex
Melocanna humilis
Cephalostachyum virgatum
Schizostachyum zollingeri
Piresiella strephioides
Chusquea angusta
Chusquea spectabilis
Chusquea aristata
Chusquea asymmetrica
Chusquea diversiglumis
Chusquea elata
Chusquea fimbriligulata
Chusquea glomerata
Chusquea laegaardii
Chusquea mollis
Chusquea nana
Chusquea petiolata
Chusquea pittieri
Chusquea rigida
Chusquea silverstonei
Chusquea villosa
Chusquea virgata
Arberella bahiensis
Parodiolyra micrantha
Otatea acuminata
Pariana radiciflora
Pariana campestris
Pariana campestris
Pariana radiciflora
Pariana campestris
Pariana radiciflora
Phyllostachys edulis
Phyllostachys violascens
Phyllostachys edulis
Phyllostachys bambusoides
Phyllostachys sulphurea
Pleioblastus variegatus
Pseudosasa hindsii
Pseudosasa humilis
Pleioblastus variegatus
Pleioblastus variegatus
Sasa tsukubensis
Bambusa viridis
Pseudosasa distichus
Pseudosasa japonica

Issue
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym

Name used in records
Pseudoxytenanthera albociliata
Rhipidocladum geminatum
Rhipidocladum longispiculatum
Sasa admirabilis
Sasa argenteostriata
Sasa borealis
Sasa fortunei
Sasa hubeiensis
Sasa qingyuanensis
Sasa sinica
Sasa tessellata
Sasaella glabra
Schizostachyum arunachalensis
Schizostachyum beddomei
Schizostachyum diffusum
Schizostachyum griffithii
Schizostachyum polymorphum
Semiarundinaria densiflora
Semiarundinaria fastuosa
Semiarundinaria fortis
Semiarundinaria kagamiana
Semiarundinaria shapoensis
Semiarundinaria sinica
Semiarundinaria yashadake
Shibataea lanceifolia
Sinobambusa kunishii
Sinocalamus latiflorus
Thamnocalamus falconeri
Thamnocalamus nitidus
Thamnocalamus spathaceus
Thamnocalamus tessellatus
Yushania alpina
Arundinaria caudiceps
Arundinaria chino
Gigantochloa parviflora
Greslania circinnata
Guadua angus
Indocalamus wilsonii
Merostachys cauciana
Pariana ecuadoriensis
Parodiolyra columbiensis
Pleioblastus gramineaus
Pleioblastus humili
Pleioblastus viridistriatus
Rhipidocladum abregoensis
Schizostachyum blumii
Shibataea kumasaca
Shibataea lanceifolia
Yushania grummata
Yushania suijangensis
Arthrostylidium multispicatum
Arundinaria auricom
Arundinaria fansipanensis
Arundinaria munsuensis
Arundinaria pseudosasaoides

Updated name
Gigantochloa albociliata
Didymogonyx geminatum
Didymogonyx longispiculatum
Sasa elegantissima
Pleioblastus argenteostriatus
Sasamorpha borealis
Pleioblastus variegatus
Sasamorpha hubeiensis
Sasamorpha qingyuanensis
Sasamorpha sinica
Indocalamus tessellatus
Sasa masamuneana
Stapletonia arunachalensis
Teinostachyum beddomei
Dinochloa diffusa
Teinostachyum griffithii
Pseudostachyum polymorphum
Semiarundinaria densiflora
Semiarundinaria fastuosa
Semiarundinaria fortis
Semiarundinaria kagamiana
Semiarundinaria shapoensis
Semiarundinaria sinica
Semiarundinaria yashadake
Shibataea lancifolia
Gelidocalamus kunishii
Dendrocalamus latiflorus
Himalayacalamus falconeri
Fargesia nitida
Fargesia spathacea
Bergbambos tessellata
Oldeania alpina
Sasaella caudiceps
Pleioblastus argenteostriatus
Gigantochloa parvifolia
Greslania circinata
Guadua angustifolia
Indocalamus wilsonii
Merostachys caucaiana
Pariana ecuadorensis
Parodiolyra colombiensis
Pleioblastus gramineus
Pleioblastus humilis
Bambusa viridis
Rhipidocladum abregoense
Schizostachyum blumei
Shibataea kumasasa
Shibataea lancifolia
Yushania grammata
Yushania suijiangensis

Issue
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Synonym
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Spelling
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded

Name used in records
Aulonemia sodiroana
Aulonemia ulei
Bambusa schizostachyoides
Bonia saxatilis
Drepanostachyum exauritum
Fargesia chigar
Indocalamus sinicus
Kinabaluchloa ridleyi
Myriocladus maguirei
Nastus schlechteri
Nastus schmutzii
Phyllostachys humilis
Phyllostachys octandra
Pleioblastus auricomus
Pseudosasa hamadae
Sasa mollissima
Schizostachyum biflorum
Sinoarundinaria falcata
Sinocalamus oldhammi

Updated name

Issue
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded
Unknown name/ excluded

Figure S1. Species richness maps indicating the global geographic distribution of non-native bamboos by database source: (A)
Global Biodiversity Information Facility- GBIF, (B) an independent search of literature, (C) Kew’s GrassBase, (D) Global
Compendium of Weeds (GCW) (E) IUCN/SSC Invasive Species Specialist Group (ISSG), and (F) Invasive Species Compendium –
CABI.

Table S3. List of references for bamboo invasions and the locality (‘Country/ Region’) of the reported invasion. The ‘Database/ Report’ indicates where references were originally
retrieved. All references were vetted for validity on invasion claim (see Richardson et al. 2011), ‘Reference Status’ indicates which references were included or excluded in the global
review.
Species

Country/ Region

Database/ Report

Reference Status

Reference

Phyllostachys aurea
Phyllostachys aurea

Australia
Brazil

Pacific Island Ecosystems at Risk (PIER)
A Global Compendium of Weeds (Randall, 2012)

Included
Included

(Queensland Herbarium 2002)
(IABIN2012)

Bambusa textilis

Brazil

A Global Compendium of Weeds (Randall, 2012)

Included

(IABIN 2008)

Bambusa vulgaris

Brazil

A Global Compendium of Weeds (Randall, 2012)

Included

(IABIN 2012)

Bambusa bambos

Cuba

Invasive Species Compendium (CABI)

Included

(Oviendo 2012)

Bambusa vulgaris

Cuba

Invasive Species Compendium (CABI)

Included

(Oviendo 2012)

Dendrocalamus strictus

Cuba

Invasive Species Compendium (CABI)

Included

(Oviendo 2012)

Phyllostachys aurea

Cuba

Invasive Species Compendium (CABI)

Included

(Oviendo 2012)

Phyllostachys bambusoides

Cuba

Invasive Species Compendium (CABI)

Included

(Oviendo 2012)

Phyllostachys flexuosa

Cuba

Invasive Species Compendium (CABI)

Included

(Oviendo 2012)

Pleioblastus argenteostriatus

Georgia

A Global Compendium of Weeds (Randall, 2012)

Included

(Kikodze 2010)

Pseudosasa distichus

Georgia

A Global Compendium of Weeds (Randall, 2012)

Included

(Kikodze 2010)

Pseudosasa humilis

Georgia

A Global Compendium of Weeds (Randall, 2012)

Included

(Kikodze 2010)

Phyllostachys aurea

Hawaii

Pacific Island Ecosystems at Risk (PIER)

Included

(Staples et al. 2002)

Phyllostachys nigra

Hawaii

Pacific Island Ecosystems at Risk (PIER)

Included

(Wagner et al. 1999; Tunison et al. 2000)

Bambusa vulgaris

Jamaica

A Global Compendium of Weeds (Randall, 2012)

Included

(Kairo et al. 2003)

Phyllostachys edulis

Japan

A Global Compendium of Weeds (Randall, 2012)

Included

(Toshiya 2004)

Phyllostachys aurea

New Zealand

Pacific Island Ecosystems at Risk (PIER)

Included

(Edgar & Connor, 2000)

Bambusa vulgaris

Puerto Rico

Invasive Species Compendium (CABI)

Included

(Blundell et al. 2003)

Dendrocalamus strictus

Puerto Rico

A Global Compendium of Weeds (Randall, 2012)

Included

(Kairo et al. 2003)

Bambusa vulgaris

Trinidad and Tobago

A Global Compendium of Weeds (Randall, 2012)

Included

(Kairo et al. 2003)

Phyllostachys aurea

United States

A Global Compendium of Weeds (Randall, 2012)

Included

(Bargeron 2003; Swearingen et al. 2010; Gucker 2009)

Bambusa balcooa

Australia

A Global Compendium of Weeds (Randall, 2012)

Not Accessible

(Keighery & Keighery 2009)

Bambusa vulgaris

Costa Rica

Invasive Species Compendium (CABI)

Not Accessible

(Chacón & Saborío, 2012)

Bambusa vulgaris

Galapagos Is.

Invasive Species Compendium (CABI)

Not Accessible

(Charles Darwin Foundation 2014)

Phyllostachys aurea

Japan

A Global Compendium of Weeds (Randall, 2012)

Not Accessible

(Toshiya 2004)

Phyllostachys nigra

Japan

A Global Compendium of Weeds (Randall, 2012)

Not Accessible

(Toshiya 2004)

Bambusa multiplex

Reunion Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Lavergne 2006)

Bambusa vulgaris

Reunion Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Lavergne 2006)

Phyllostachys aurea

Reunion Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Lavergne 2006)

Phyllostachys nigra

Reunion Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Lavergne 2006)

Pleioblastus fortunei

United States

A Global Compendium of Weeds (Randall, 2012)

Not included

(Anon 2005)

Phyllostachys flexuosa

New Caledonia

Pacific Island Ecosystems at Risk (PIER)

Not included

(MacKee 1994)

Bambusa vulgaris

Australia

A Global Compendium of Weeds (Randall, 2012)

Not included

(Anon. 2009; Randall 2007)

Phyllostachys bambusoides

Australia

A Global Compendium of Weeds (Randall, 2012)

Not included

(Randall 2007; Anon 2009)

Phyllostachys edulis

Australia

Independent search

Not included

(Randall 2007)

Phyllostachys nigra

Australia

Pacific Island Ecosystems at Risk (PIER)

Not included

(Randall 2007; Csurhes & Edwards, 1998)

Bambusa vulgaris

Cook Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Space & Flynn 2002)

Phyllostachys bissetii

Cook Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Space & Flynn 2002)

Bambusa vulgaris

Costa Rica

A Global Compendium of Weeds (Randall, 2012)

Not included

(IABIN, 2008)

Bambusa vulgaris

Federated States of Micronesia

Pacific Island Ecosystems at Risk (PIER)

Not included

(Fosberg et al. 1987)

Bambusa vulgaris

Fiji

Pacific Island Ecosystems at Risk (PIER)

Not included

(Smith 1979)

Bambusa vulgaris

Guadeloupe

Independent search

Not included

(DEAL, 2011)

Bambusa vulgaris

Madagascar

A Global Compendium of Weeds (Randall, 2012)

Not included

(eFlora 2006)

Bambusa vulgaris

Martinique

Independent search

Not included

(DEAL, 2011)

Bambusa vulgaris

Mayotte Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Comité français 2013)

Bambusa vulgaris

Mexico

A Global Compendium of Weeds (Randall, 2012)

Not included

(Conabio 2006)

Phyllostachys aurea

Mexico

A Global Compendium of Weeds (Randall, 2012)

Not included

(Conabio 2006)

Bambusa balcooa

Namibia

A Global Compendium of Weeds (Randall, 2012)

Not included

(Bethune et al. 2004)

Bambusa vulgaris

New Caledonia

Independent search

Not included

(Heque et al. 2009)

Bambusa multiplex

New Zealand

Pacific Island Ecosystems at Risk (PIER)

Not included

(Edgar & Connor, 2000)

Bambusa vulgaris

New Zealand

Invasive Species Compendium (CABI)

Not included

(Edgar & Connor, 2000)

Phyllostachys nigra

New Zealand

Pacific Island Ecosystems at Risk (PIER)

Not included

(Edgar & Connor, 2000)

Bambusa vulgaris

Niue

Invasive Species Compendium (CABI)

Not included

(Space et al. 2004)

Bambusa vulgaris

Tonga

Pacific Island Ecosystems at Risk (PIER)

Not included

(Space & Flynn 2001)

Bambusa vulgaris

United States

Independent search

Not included

(Swearingen et al. 2010)

Pseudosasa japonica

United States

Independent search

Not included

(Swearingen et al. 2010)

Bambusa vulgaris

Wallis-Futana Is.

Pacific Island Ecosystems at Risk (PIER)

Not included

(Morat & Veillon 1985)
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Figure S2. Phylogenetic tree of 122 bamboo taxa built using collated genetic data for one chloroplast gene region, maturase K (matK). All sequences were retrieved from the online GenBank
repository (ncbi.nlm.nih.gov). Six variables are shown in columns alongside tree branches showing cultivars no. (number of cultivars), subspecies no. (number of subspecies), forms no. (number
of forms), varieties no. (number of genetic varieties), culm diameter (max culm diameter) and culm height (max culm height) of corresponding species. Data in each column is scaled, where
large black-filled circles indicate a higher quantity and white-filled circle indicate a smaller quantity of the particular variable associated with the given species relative to other taxa. Numbers after
species names indicate the number of regions of introduction and red circles indicate invasive species.

