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The North American flowering
of the cultivated fountain
bamboo, Fargesia nitida
(Poaceae: Bambusoideae), in
Vancouver, British Columbia, Canada

Abstract

Fargesia nitida, the fountain bamboo, is a hardy and attractive
bamboo that is commonly cultivated in North America. Because its
reproductive structures were not known until recently, there have been
several taxonomic issues with this species. Fargesia nitida began flower-
ing in 1993 in the United Kingdom for the first time since its original
collection in its native China in 1886, and it has since been expected to
flower in North America. Here I document its recent flowering in Van-
couver, British Columbia, and I provide a morphological description of
flowering individuals of this species.

Introduction

“With the commencement of flowering of some European plants of um-
brella bamboo, we should soon observe flowering in this species in cultivation
elsewhere. We may also predict that the fountain bamboo will soon come
into flower. If so, we have one of natures most interesting phenomena un-

Jfolding before us.”
— Thomas R. Soderstrom, 1979

The bamboos

Bamboos (subfamily Bambusoideae Luerss.) are a large clade of
grasses (Poaceae) that includes 1,200-1,400 woody and herbaceous
species (Grass Phylogeny Working Group, 2001; Bamboo Phylogeny
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Group, 2005-2006). They are extremely important economically and
ecologically in Asia, Africa, and South America, and over 200 species in
40 genera are cultivated as ornamentals in North America (Stapleton,
2007). Recent years have seen substantial progress in understanding
bamboo biodiversity, with the publication of a treatise on New World
bamboos (Judziewicz et al. 1999), the taxonomic treatment of Chinese
bamboos — which include ~45% of all bamboo biodiversity — in the
Flora of China (Wu et al. 2006), an ongoing project to reconstruct the
bamboo tree of life (Bamboo Phylogeny Group, 2005-2006), and a
comprehensive website compiling information on bamboos (Stapleton,
2006-2007).

The taxonomy of woody bamboos (tribe Bambuseae Dumort; Zhang
and Clark, 2000) is particularly challenging because much of their bio-
diversity occurs in regions that are physically and politically diffcult to
access, and because many species have long intervals between fowering
hence reproductive morphology is often not known (Stapleton, 1994a).
Flowering intervals can range from 3-150+ years (Janzen, 1976), and
in many species Fowering cycles are not known. It is well known that
individuals of some bamboo species fower simultaneously across their
geographic ranges (gregarious Fowering), set seed, and die (semelpary
or monocarpy), but this is not always the case (e.g., see Franklin, 2004).
Some species Fower annually, and fowering does not always kill indi-
viduals; some species Fower sporadically; and others Fower in patches
in successive years (Gielis et al. 1999; Franklin, 2004). In some parts
of the world, popular belief holds that en masse bamboo fowering
brings bad fortune, such as famine — a scenario that has received some
scientifc support (John and Nadgauda, 2002). This phenomenon can
also have serious ecological consequences. For example, synchronous
Towering followed by death of fowering individuals of several bamboo
species in China in the 1970s and 1980s had serious impacts on popula-
tions of Ailuropoda melanoleuca (giant panda), which relies on specifc
bamboo species for food (Li and Denich, 2004). The underlying biol-
ogy of Fowering in bamboos is not well understood, but there is a rela-
tively substantial body of literature on the topic. Various hypotheses
have been presented in an attempt to explain bamboo fowering (e.g.,



Davidsonia 18:2 45

Seifriz 1920; Janzen 1976; Keeley and Bond, 1999; Franklin, 2004), and
researchers have begun to characterize bamboo fowering at the mo-
lecular level (e.g., Tian et al. 2005).

Because bamboo fowering is not common, many bamboo taxa have
been described based only on vegetative material, or from one or a few
collections that include reproductive material. The intermittent Fower-
ing of poorly-known woody bamboo species therefore provides an op-
portunity to obtain new and important collections of their fowering
material, and gain new insights into bamboo morphology, taxonomy,
and biodiversity. Indeed, morphology, phenology, and ecology have
been characterized in several bamboo species that have fowered recently
(e.g., Filgueiras and Pereina, 1988; Ramayanake and Yakandawala, 1998;
Stern et al. 1999; Ramanayake and Weerawardene, 2003; Bhattacharya
et al. 2006).

The alpine bamboos

The “alpine bamboos” or Thamnocalamus group are a large and
heterogenous agglomeration of woody bamboo taxa distributed in
mountainous regions of Asia (Li 1997), where they are the major food of
charismatic fauna such as the giant panda and Ailurus fulgens (red panda).
These temperate bamboos are characterized by pachymorph rhizomes,
determinate synforescences with three stamens, large microhairs, and
dumbbell-shaped silica bodies (Soderstrom and Ellis, 1987). They have
a tortuous taxonomic history, and have been variously included in the
genera Arundinaria Michaux, Borinda Stapleton, Fargesia Franchet, Sin-
arundinaria Nakai, Thamnocalamus Munro, and Yushania Keng. f. Gen-
eric circumscriptions have varied widely and are controversial because
authors have emphasized different characters in their classifcations, and
because there is a lack of fowering material for many taxa (reviewed
by Stapleton, 1994a, b; Guo et al. 2002; Guo and Li, 2004). Recent
molecular work has indicated that current generic circumscriptions may
require further refnement (Guo et al. 2001, 2002; Guo and Li, 2004).
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The genus Fargesia

The genus Fargesia includes clump-forming woody bamboos with
short-necked rhizomes and dense, spatheate, unilateral inforescences
(Stapleton, 19944, b; Li et al. 2006). However, reproductive structures
are known only in about 25% of species (Gielis et al. 1999), and the
occasional acquisition of new Fowering material for described Fargesia
taxa has indicated that not all share the same reproductive morphology,
which has frequently necessitated generic realignments (e.g., Stapleton,
1994b; Li et al. 2006). Li et al. (2006) indicated that the genus includes
about 90 species (with 77 endemic to China), but they noted that it
would be more appropriate to include several of their Fargesia species in
a segregate genus, Borinda. The generic circumscription of Fargesia, and
therefore its number of known species, remains uncertain.

Two Fargesia taxa, F. murielae (Gamble) Yi, and F. nitida (Mitford) P. C.
Keng ex T. P. Yi, are closely related species (Guo et al. 2001, 2002; Guo
and Li, 2004) that are widely cultivated in Europe and North America
because of their extreme hardiness and attractiveness. Fargesia murielae
(the umbrella bamboo or Muriel’s bamboo) (Figure 1, see rear cover)
is characterized by its gracefully arching culms, whereas F. nitida (the
Fountain Bamboo) is more upright in stature. Additional characteristics
of the culm leaves, culms, and foliage leaves further distinguish these
taxa (e.g., Stapleton 1995b; Li et al. 2006). Both species are native to
China, where they grow at high elevations (Li et al. 2006). The history
of the introduction of both species into the West has been documented
thoroughly (Stapleton. 1995a, b; Del Tredici, 1998;). In brief, F. nitida
was initially grown in the United Kingdom from seed collected in China
in 1886 (Stapleton, 1995hb), and F. murielae was collected live in China in
1907 and subsequently propagated (vegetatively) at the Arnold Arbor-
etum at Harvard University (Stapleton, 1995a; Del Tredici, 1998). All
individuals of these species now grown in the West are believed to ori-
ginate from these original Chinese collections. Despite their ecological
and economic importance in their native habitats, and their importance
as ornamentals in Europe and North America, the generic affnities,
morphological characteristics, species circumscriptions, and typifca-
tions of these taxa have been extremely controversial, largely because
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both were described without reproductive material (see Soderstrom,
1979b; Stapleton, 1994b, 1995a, b, 1997, 1999, 2006; Li, 1996; Brum-
mitt, 1998).

Flowering of cultivated Fargesia

Fargesia murielae reportedly began to Fower in cultivation in Denmark
in 1975, the frst Fowering on record for this species in cultivation since
its collection (Soderstrom, 1979a). It fowered subsequently at Kew
Gardens (Richmond, Surrey, United Kingdom) in 1988, across Europe
in 1997-1998, and at the Arnold Arboretum (Harvard University, Mas-
sachusetts, U.S.A.) in 1998 (Stapleton, 1995a; Del Tredici, 1998; Gielis et
al. 1999), and it was reportedly fowering in the wild in its native range
(Shennongjia, China) from 1996-2000 (Li and Denich, 2004). The
Towering interval for F. murielae is therefore estimated to be 110 years
(Li and Denich, 2004). In the early 1990s, cultivated individuals of Far-
gesia nitida began to Fower in the British Isles at Carwinion (Renvoize,
1993) and on the Isle of Man (Stapleton, 1995b) — the frst fowering
record for this species in cultivation since its seed was collected in China
in 1886. Collections of reproductive material from fowering individuals
of both taxa have provided important information that has helped re-
solve several taxonomic and nomenclatural problems (Stapleton, 1995a,
b, 1996, 1997, 1999, 2006; Li, 1996; Brummitt, 1998). Careful study
has also helped identify morphological characteristics of reproduct-
ive structures to differentiate F. murielae and F. nitida, and to determine
their affnities with F. spathacea Franchet, a third morphologically-similar
species with taxonomy that is equally problematic (Stapleton, 1995a, b,
1996). However, although there are recent descriptions for these taxa
and some discussion of their morphological differences (e.g., Stapleton,
19954, b; Clayton et al. 2006 onwards; Li et al. 2006), detailed taxonomic
descriptions of their reproductive morphology are still lacking in the
literature.

In December 2006, | encountered several fowering bamboos in
cultivation on the University of British Columbia campus (Vancouver,
British Columbia, Canada) (Figures 1-3). These bamboos were recog-
nizable as members of the genus Fargesia on the basis of their spatheate,
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Figure 2. A fowering branch of Fargesia nitida.

unilateral inforescences (Stapleton, 1994a, b; Li et al. 2006). Although
I did not study the type specimens of the commonly cultivated Fargesia
taxa, | determined these individuals to be F. nitida on the basis of their
relatively upright culms. F. murielae, the other commonly cultivated Far-
gesia species in North America, has culms that arch gracefully. Addi-
tionally, these plants growing on the UBC campus are known locally as
F. nitida (Douglas Justice, personal communication, December 2006).

Figure 3. Inforescence of Fargesia nitida [Saarela 798 (CAN)]. Scale bar =5 mm.
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Figure 4. Two individuals of Fargesia nitida outside the MacMillan building on the
University of British Columbia campus. In December 2006 the leftmost clump was
fowering vigorously, whereas the rightmost clump was not fowering. When this
photo was taken (August 2007), the leftmost individual was nearly devoid of foliage,
likely a response to its earlier fowering.

There are numerous reports on plant enthusiast, nursery, and garden
centre websites indicating that F. nitida began fowering in North Amer-
ica in the early to mid 2000s. This species was also observed fowering
in Vancouver at the VanDusen Botanical Garden in 2005 (D. Justice,
personal communication). At the University of British Columbia, | ob-
served six separate plantings of F. nitida; in December, three of these
were Fowering vigorously, and three were not. Because F. nitida report-
edly dies after fowering (many garden centre websites indicate that they
are no longer selling “old generation” fountain bamboos because of
their imminent fowering and death). | revisited each of the six plants in
early June, 2007, to determine if this was the case. At that time, each of
the three individuals that were observed fowering vigorously in Decem-
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ber had some reproductive structures at the anthesis stage, suggesting
that these plants had probably Fowered continuously over the previous
six month period, and that they had not fnished Fowering in early June.
However, the density of reproductive structures on each of these plants
was substantially reduced (I did not formally quantify fowering dens-
ity). In early June, the fowering clump outside of the UBC Student
Union Building showed no signs of ill health — the plant was dense with
foliage and looked remarkably similar to its non-fowering neighbour-
ing plant. Large portions of the two clumps that had fowered vigor-
ously behind the MacMillan building, however, were nearly devoid of
foliage, suggesting that fowering had affected their survival (Figure 4).
The two individuals at this location that were not fowering in Decem-
ber appeared vigorous and healthy in August 2007. It is not clear why
the three Fowering plantings were not all affected in the same manner,
but since the Fowering cycle in these individuals is presumably not yet
complete, it seems premature to determine conclusively their ultimate
post-fowering fate.

Despite casual observations that F. nitida has fowered recently in
North America (see above), | am not aware of any previous reports
in the scientifc literature documenting this event — its frst fower-
ing in North America, approximately 120 years after its seed was Frst
collected in China, and approximately 13 years after its frst recorded
Towering in the United Kingdom (Renvoize, 1993). Collections made
from these Fowering individuals of F. nitida (as well as some individuals
not in Fower) in British Columbia therefore provided an opportunity to
characterize the morphology of its reproductive structures, and il this
gap in the taxonomic literature. The following detailed morphological
description of leaf foliage and reproductive morphology of F. nitida
is based on collections made from these cultivated specimens. | hope
that these details will help to clarify species circumscriptions of this
and other wild and cultivated Fargesia species. A detailed description of
culm foliage (i.e., culm sheaths and culm blades) is not provided here
because the available collections did not have suffcient material from
this portion of the plants. For a detailed description of culm morphol-
ogy, see Li et al. (2006).
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Description of leaf foliage and reproductive
morphology of Fargesia nitida

Fargesia nitida (Mitford) P. C. Keng ex T. P. Yi, J Bamboo Res.
4(2): 30. 1985.

Note—The taxonomy and nomenclature of Fargesia nitida is com-
plex. For detailed information on the type specimen, correct application
of the name £ nitida, and synonymy, see Stapleton (1995a,b, 1999), Li

(1996), and Brummitt (1998).

Foliage leaf sheaths glabrous, occasionally pubescent towards collar;
margins not fused, usually smooth, sometimes pubescent near apex,
hairs 0.2-0.5 mm long; auricles absent; oral setae 0.3-2.0 mm long,
0.02-0.04 mm wide, not fused, straight or slightly sinuous, smooth
with occasional, minute, crater-like glands observable at 50x. Foliage
leaf blades narrowly linear-lanceolate, 3-6.6 cm long, 4-7 mm wide,
constricted at base, abaxial surface minutely pubescent, apex pubes-
cent-scabrous, adaxial surface glabrous, margins smooth, serrulate, or
with antrorse hairs to 0.35 mm. Outer ligules a ciliolate rim 0.1-0.2
mm. Inner ligules 0.4-0.9 mm, truncate or rounded, glabrous or pu-
bescent, margins glabrous or ciliate, cilia to 0.1 mm. Synforescences
(2-)3-3.6 cm long, 0.7-1 cm wide, strongly compressed, subtended by
34 spathes; spathes purple to brown, strongly enclosing synforescence
base, strongly nerved, glabrous, margins usually glabrous but occasion-
ally densely ciliose, hairs to 0.7 mm, inner most spathe exceeding spike-
let, often terminated by blade; rachis and pedicels terete, 0.2-0.3 mm
in diameter, usually glabrous, occasionally minutely serrulate towards
nodes, longer hairs occasional particularly at nodes, nodes occasionally
densely hairy, hairs to 1 mm; branches inserted unilaterally, 1.4-1.8 mm
long. Spikelets 11.2-13.4 mm long, laterally compressed; forets 2 or
3, the third Foret usually sterile and smaller, disarticulating above the
glumes. Glumes 2, lanceolate, purple, usually strongly keeled, some-
times fattened, particularly towards apex, surface glabrous, occasionally
pubescent towards apeX, keels glabrous, occasionally minutely serrulate
towards apex; frst glume 4.7-6.5 mm long, 1-3—-nerved; second glume
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6.8—8 mm, 5-nerved. Lemmas 9.8-11 mm long, green at base becoming
purple towards apex, strongly keeled, strongly 7-nerved, keels smooth
becoming pubescent towards apex, margins smooth, backs glabrous
(sometimes with occasional hairs) becoming scabrous towards apex;
awns minute and mucro-like, 0-0.7 mm. Paleas 8.9-10.7 mm long, 1-
3-nerved, bifd, divided apically for 0.2-0.7(-0.9) mm, sulcate, glabrous
but becoming scabrous towards apex. Stamens 3; anthers 3.6-4.8 mm
long, 0.5-0.9 mm wide, bright yellow; flaments 0.1 mm wide, trans-
lucent. Styles 2, feathery. Lodicules 2, 2.1-2.8 mm long, triangular
shaped, glabrous, apex pubescent, hairs 0.2-0.4 mm long. Fruit not
observed.

Specimens examined: British Columbia

University of British Columbia (UBC), N side of Student Union
Building (SUB), lower level, planted on either side of door, westmost
clump, in fower, 13 Dec 2006, Saarela 798 (CAN, UBC); UBC, N side
of SUB, lower level, planted on either side of door, eastmost clump,
not in fower, 13 Dec 2006, Saarela 799 (CAN); UBC, behind MacMillan
building, directly along wall, westmost clump, 13 Dec 2006, Saarela 801
(CAN); UBC, behind MacMillan building, directly along wall, eastmost
clump, 13 Dec 2006, Saarela 802 (CAN).
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