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Advances in the Systematics and Biogeography of the Bambusoideae
Gramineae with Remarks on Some Remaining Problems
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Abstract An overview of the recent advances in the studies of systematics and biogeography of the Bam-
busoideae Gramineae was presented in this mini-rewiew. Firstly the delimitation of the Bambusoideae as
a monophyletic group and its systematic position were briefed. The modern concept of the Bambusoideae
was defined to include two monophyletic tribes the woody Bambuseae and the herbaceous Olyreae. Within
the Olyreae  Buergersiochloa was identified as basal. Exclusive of the basal lineages of three herbaceous
subfamilies the Anomochloideae Pharoideae and Puelioideae  the remainder of the grass family forms a
monophyletic clade with two primary subdivisions the PACCAD clade and the BOP clade. In the BOP
clade the Bambusoideae plus the Pooideae formed a clade sister to the Ehrhartoideae. In the Bambuso-

ideae clade the Olyreae was sister to the Bambuseae. Both tribes of it were monophyletic. The woody
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Bambuseae were divided into two monophyletic groups one being the temperate bamboos and the other the
tropical bamboos which were composed of the old world tropic subclade and the new world tropical sub-
clade. In the context of the molecular-based phylogeny the evolutionary trends biogeography and origin
of the subfamily were re-evaluated. Based on the available fossil evidence and the surviving basal lineages
it was suggested that the Bambusoideae were evolved lin Gondwanaland during the upper Cretaceous. Fi-
nally remarks were made to address some problems of classification of the woody bamboos that remained to
be resolved.
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Fig. 1 The systematic status of Bambusoideae and relationships within it.
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Table 1 ~ Geographical distribution of the woody bamboos Crepet & Feldman
Geographical area  Subtribes  Genera  Species
Asia 6 44 ca.600
Africa 2 3 5
Madagascar 2 6 20
Australia 2 2 3 Clark 1997
Pacific 2 2 4 Tertiary
America 4 21 ca.400
Total 9 68 ca. 1000
FromLi D. Z. 1999
Crepet & Feldman
Clark 1997
Buergersiochloa

0. latifolia

1991

Linder

1991

Olyroid

Olyreae

Olyra
Clayton & Renvoize 1986

44

600

Clark 1995  Zhang

1996

Thomasson

1987 Clark

Thomasson

Olyra

1987

1995

1987



4 437

Guaduinae  Arthrostylidiinae
McClure 1966 Soderstrom & Londono 1987  Melocanninae  Arthrostylidiinae ~ Bambusa
Guadua L. Clark

5.2
DNA DNA
Zhang 1996 Gaut 1997  Guo 2001  Guo 2002

5.3

Guo 2002
#i Li 1997

1959. M.
1996. M .

Avdulov NP 1931. Kario-sistematicheskoye Issedovaniye Semeystva Zlakov. Prilozheniye 44 k Trudy Prikladnoy Btanike Gnetike 1 Slek-
tsii M . Leningrad 428

Barker NP Linder HP  Harley EH 1995. Polyphyly of Arundinnoideae Poaceae  Evidence from rhcL. sequence data J . Syst
Bor 20 423—435

Bessy EA 1917. The phylogeny of the grasses J . Michigan Academy of Science Reports No. 19

Bews JW 1929. The World' s Grasses M . London Longmans Green and Co.

Clark LG Judziewicz EJ 1996. The grass subfamilies Anomochlooideae and Pharoideae J . Taxon 45 641—645

Clark LG 1997. Bamboos The centrpiece of the grass family. In Chapman G P eds.  The Bamboos M . London Academic
Press 33—44

Clark LG Zhang W Wendel JE' 1995. A phylogeny of grass family Poaceae based on ndhF sequence data J . Syst Bot 20
436—460

Clayton WD 1975. Chorlogy of the genera of Gramineae J . Kew Bullitin 30 111—132

Clayton WD  1981. Evolution and distribution of grasses J . Ann Missourt Bot Gard 68 5—14

Clayton WD  Renvoize SA 1986. Genera Graminum M . London Her Majesty’ s Stationary Office

Crepet WL Feldman GD  1991. The earliest remains of grasses in the fossil record J . Amer J Bot 78 1010—1014

Cummings MP  King LM Kelogg EA  1994. Slipped-strand mispairing in a platid gene rpoC2 in grasses Poaceae ] . Mol Biol

Evol 11 1—8

Davis JI Soreng EJ 1993. Phylgenetic structure in the grass family Poaceae as inferred from chloroplast DNA restriction site variatin
J . Amer J Bor 80 1444—1454

Doebley JM  Golenberg EM  Clegg MT et al  1990. Evolutionary analysis of the large subunit of carboxylase rbcL nucleotide se-
quence data among the grasses Poaceae ] . FEvolution 44 1097—1108

Duvall MR Morton BR  1996. Molecular phylogenetics of Poaceae An expanded analysis of rbeL sequence data J . Mol Phylogenet



438 24

Evol 5 352—358
GPWG  the Grass Phylogeny Working Group ~ 2001. Phylogeny and subfamilial classification of the Grasses Poaceae ] . Ann Mis-
sourt Bot Garden 88 373—457
Guo ZH Chen YY Li DZ et al 2001. Genetic variation and evolution of the alpine bamboos Poaceae Bambusoideae using DNA
sequence data J . J Plant Res 114 315—322
Guo ZH Chen YY Li DZ 2002. Phylogenetic studies on the Thamnocalamus group and its allies Gramineae Bambusoideae Based
on ITS sequence data J . Mol Phylogenet Evol 22 20—30
Hamby RK  Zimmer EA 1988. Ribosomal RNA sequences for inferring phylogeny within the grass family Poaceae ] . Plant Syst
Evol 160 29—37
Judziewicz EJ Clark LG Londono X et al 1999. American Bamboos M . Washington and London Smithsonian Institution Press
Kellogg EA  Campbell CS 1987. Phylogenetic analyses of the Gramineae. In Soderstrom TR Hilu K W Campbell CS et al eds.
Grass Systematic and Evolution M . Washington D. C. Smithsonian Institute Press 310—322
Kellogg EA Watson L 1993. Phylogenetic studies of a large data set. 1. Bambusoideae Andropogonodae and Pooideac Gramineae
J . Bot Rev 59 273—343
Kelhner SA  Clark LG 1997. Molecular evolution and phylogenetic utility of chloroplast 1pl16 intron in Chusquea and the Bambusoideae
Poaceae J . Mol Phylogenet Evol 8 385—397
Li DZ 1997. The Flora of China Bambusoideae project--problems and current understanding of bamboo taxonomy in China. In Chapman
GP eds.  The Bamboos M . London Academic Press 61—81
Li DZ 1999. Taxonomy and biogeography of the Bambuseae Gramineae Bambusoideae A . In Rao AN Rao VR eds.  Bamboo--
Conservation Diversity Ecogeoraphy Germplasm Resource Utilization and Taxonomy C . Proceedings of training course cum work-
shop. 10 - 17 May 1998 Kunming & Xishuangbanma Yurman China. Published by IPGRI-APO  Serdang Malaysia 14—23
Linder HP  1987. The evolutionary history of the Poales/Restionales-a hypothesis J . Kew Bull 42 297—318
Mathews S Tsai RC  Kelogg EA  2000. Phylogenetic structure in the grass family Poaceae  evidence from the nuclear gene phyto-
chrome B J . Amer J Bot 87 96—107
McClure FA  1966. The bamboos A fresh perspective J . Harward Science Congress 291—192
Nadot S Bajon R Lejeune B 1994. The chloroplast gene rps4 as a tool for the study of Poaceae phylogeny J . Plant Syst Evol
191 27—38
Prat H 1936. La systematique des graminees J . Annales des Sciences Naturelles ~ Botanique  series 10 18 165—158
Prat H 1960. Vers une classification naturelle des graminees JII. Bulletin de la Societe Botannique de France 107 32—79
Renvoize SA  Clayton WD 1992. Classification and evolutin of grasses. In. Chapman GP  eds.  Grass Evolutin and Domestication
M . Cambridge England Cambridge Univ. Press 3—37
Roshevits RY 1937. Grasses An Introduction To The Study of Fodder and Cereal Grasses M . New Delhi English translation pub-
lished for the Smithsonian Institution and the National Science Foundation Washington D. C. 1980. NTIS No TTH 72—
51033
Roshevits RY  1946. Sistema Zlakov V Svyazi S Ikh Evolyutsiei M . Leningrad Komarav Boranical Institute U. S. S. R. Acad-
emy of Sciences
Sharma ML 1979. Some considerations on the phylogeny and chromosomal evolution in grasses J . Cytologia 44 679—685
Soderstrom TR 1981. Some evolutionary trends in the Bambusoideae Poaceae J . Ann Missourt Bot Gard 68 15—47
Soderstrom TR~ Calderon CE  1979. A commentary on the bamboos Poaceae Bambusoideae J . Biotropica 11 161—172
Soderstrom TR Ellis R 1987. The position of bamboo genera and allies in a system of grass classification. In Soderstrom TR Hilu KW
Campbell CS et al. eds.  Grass Systematic and Evolution M . Washington D. C. Smithsonian Institute Press
Soreng RJ Davis J 1995. Phylogenetic structure of the Poaceae Results from morphology molecules and total evidence J . Amer
J Bot 82 supplement 163
462





