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Advances in the Systematics and Biogeography of the Bambusoideae
(Gramineae) with Remarks on Some Remaining Problems
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( Laboratory of Plant Biodiversity and Biogeography , Kunming Institute of Botary, the Chinese Academy of Sciences ,
Kunming 650204, China)

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, Pharcideae 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 Iin 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.
Key words: Bambusoideae; Systematics; Biogeography; Advances

Py R R G5 FIs B R (el — R ARAF ST s, FEH R — G, K
Pk, PrEFEBEREREAE - HRA SN T ER A BE. PR
FIo A7 O AL T P T3 XSS — s AR AE, LIBTIIRZ 2R RGN NPT ER R
AR IR KB, T EETRARRER. 57, AR TFREMDIERL.
B 25 ) I 3R BRI A 45 4 TG (B AR 2 DO A5 IR S A S5 R IR R 2 W AR 2 Al R
FABEMIMSE (Soderstrom, 1981). HEE T FHRAFTEN LR PHIN A, R REEM
E Y ESEUIFTRUR TR KMFER . ASCA LA EE 7 HXT AT TR, FFlH B AT
FAAE A RS T A 3T

1 HTIERAER

TR KRR P, Soderstrom & Ellis (1987) M RSN ERIFR . BELZSHN—
A, MAIERE THROEESS: . fnE . R MAMEESET mK 10 MERES T “utr
WAL, f135 T Anomochloeae, Streptochaeteae, Bergersiochloeae Fil Olyreae % 4 1~ “FLAP” Ik
FARAH PR (Bambuseae) 35Nk, T~ XATERBR TRL.OMTER 5 ANHRAN, B 64
& (Streptogyneae, Phareae, Puleieae, Guaduelleae, Oryzeae, Zizanieae), {HiX 2tk (X H
A5~ 8 MHEZLCATERTER. Sorderstrom & Ellis (1987) #0471 AL 5 Roshervits
(1946) Fl Tateoka (1957) RHEAEM T ERHREAHIEL. BHM AL, W0 Prar (1960) RFEH
AR ALE T KA T, BIFTE (Bambuseae), HIBHEBANFE FHIER
(Oryzoideae) H', Clayton & Renvoize (1986), Renvoize & Clayton (1992) ] F Gt 47T EFHER
T “BEOPTER” M5 AN RSE, iBALFE T Streptogyneae, Phareae, Oryzeae (535 Zizanieae),
Brachyelytreae, Diarrheneae, Phaenospermate, Ehrhartreae, Phyllorachideae % 8 ~Wk, 2]
4 Guaduelleae 1 Puelieae BN R I AT #, Burgersiochloeae 3+ A Olyreae, Centotheceae 55
SEAMNL B EF} Centothecoideae, Tzvelev (1989) ¥ Lo WEME H— A WAL, BIFT AL,
TEH M R E TR XMREE (Pooideae), X SGFKEBKLIFL (1959) R SEH ML,
Watson & Dallwitz (1992) 1A% Guaduelleae #1 Puelieae P31 iE 27 1% ( Bambuseae) [T %25
#, BEANIARSD, WA TR MH 4 HEER T 83E Centotheceae 7, #J5 Clayton &
Renvoize (1986) HI Renvoize & Clayton (1992) B & GEAH[F] .

Zx EFri&, Streptochaeteae, Anomochloeae, Bambuseae, Phareae il Olyreae JLF FF A 433
REMAEAEMER G, (BHE "HHRE ORCENAR—3. EX8SFERES BEA
FEVHRGES, HERRE—ABFE TITERERR MR EN BN EBENESE,
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BEE TR F REE MR, T DNA FH140 ndhF, PhyB, mpl16, matK FFH
B L FRIERPIESERENMT TR 2 Z 8, S Bambuseae Fl Olyreae (215
Buergersiochloeae 1 Parianeae) #H8— M8 R MAT WAL, ®FH “HATF" L, B ET
“BAOATERL” B Streptochaeteae, Anomochloeae, Phareae /%N RAFHHIRIKAF, BRA
BL AR F i B #I4r % (Soreng & Davis, 1995; Clark %, 1995; Zhang %, 1995; Zhang,
19965 Duvall & Morton, 1996; Kelcher & Clark, 1997; Mathews %, 2000; Zhang, 2000). M
BT FREFETHRGRHE, UITBATIREMERHF SR SR WBEEM N, ot
AHR A, Lhr L2 EfIRIEFEAE (sympleisiomorphies) o

2 MIERBRSEMNE

B TR OESEER B E AT ERHCE LOEAREA SR, FIRATERH R G
BHRBEG m, TP FRBE AN 19 AT B LE— AN N ERARRIRR
HIZERE (Bessey, 1917; Bews, 1929; Prat, 1936, 1960; Roshevits, 1937; Sharma, 1979; Steb-
bins, 1956, 1982; Tateoka, 1957; Clayton, 1975, 1981; Soderstrom & Calderon, 1979; Clayton
& Revoize, 1986), XEbFBEFIRIEAT FREHESHER, WEER . TRAF. B’/
. DER3EH, 6 MER, 3 MHERE. AW, FEMTTFXRABMEWRALER,
WMHEYE/NE (Olyreae 1 Phareae), A4, FFRERHIEARFEMM T ERESE,

Bews (1929) H3Z L —DNHIBHIARBRIEHELR, NN ARAEME AT 0L FIEEF.
{BZ Roshevits (1937, 1946) Zif J Rk (Avdulov, 1931). M F . S (Prat,
1936) HSMARIE S 7 T M IETE Avdulov REEH9 RS F#RAL 7 — P E R MNHFLR . &
{HAF— R B2 AIE Streptochaeta B F LM I EERR, TIAAIT FHHEMMEAR /T 7B FiEE
#Bo Tateoka (1957) KR MITIEHF Streptochaeteae, Anomochloeae W FE 1t B 5 G 4 Z 7o Prat
(1960) 4 Roshevits (1937, 1946) FIHERLE— AT T B THEM, (HMBRA Y51 M
¥, Clayton & Renvoize (1986) #1 Renvoize & Clayton (1992) A NJ ™ AT IR} £ R M4 1
KRE, EMIIRRERTENEB TS RAHBIE, E— 1 RAWERE. Bews (1929)
Roshvits (1937) RIZARFEHMEREAS, WM, B33 FHB, 4K TR IR R
X—RIZBHFZERNVEE ML FE (Stebbins, 1956, 1982; Clayton, 1975, 1981; Shar-
ma, 1979; Clayton & Renvoize, 1986; Renvoize & Clayton, 1992), JF@iE AR, Kellogg &
Cambell (1987) F UL S MfEFEHE E OO RAREAT T 40 X047 #1528 dEik
By, #BART XA EB AN, 5 Ehrharteae 5% Panicoideae T4, (R XN =82
. Kellogg & Watson (1993) R ATIAHE ¥ E /R MM, EEEXROITEREZZRD,
PrWREAS AT REBE 288 R R EFH .

RS TRELHR D, B TEEARS, HTEF (Bambusoideae) T # F5 W HF
(Oryzoideae) 24t FARAR EHF (Hamby & Zimmer, 1988; Doebley £, 1990; Davis &
Soreng, 1993; Cumming 5%, 1994; Nadot %, 1994; Barker 2%, 1995). FHE 4 F RS 2F i
— KR, EZ DNA KB ndhF, PhyB, mll6 S HFRAR RE M5, HAEE
BRRRIEERY [, XTI TS BEE T8 % — R E, BI{XAE Bambuseae Olyreae B>
W, B, MHEAKMBEEATEEBRHINE, H, Cak % (1995) BEEHIELES.



http://www.cqvip.com

D000 http://iwww.cqvip.com|

434 = M M O %R 41

Tropical new world
woody bamboos

T ropical old world
woody bamboos
Temperate woody
bamboos

|

agapiosnquisg

psp JOH

Olyreae

Pooideae

Ehrhartoideae —

—— Centothecoideae -

——— Panicoideae

—— Danthonioidease

——— Arisdidoideae

e AVIIVd

——— Arundinoideae s.s

L—— Chloridoideae s.l. —

Poaceae

Puelicideae T

Pharoideae

saSeom[ [eseg

Anomochloideas —

Joinvilleaceae

1 R RAR bR RGN B R AR AR

Fig. 1 The systematic status of Bambusoideae and relationships within it.

Tt F ) S5 M SR AK ndh B AR ZBURER SR XA RARME T 25E¥EHR, 53
I XMERPT LT EREZFH, HhEFE TENREARWEATHLRE, W Svep-
tochaeteae, Anomochloeae, Phareae F1 Puleieae, iX 4 K43 5B F Anomochlooideae, Pha-
roideae Fll Puelicideae =™} (Clark & Judziewicz, 1996; GPWG, 2001), 1M TG xR
AR H EMEY KR . B IERRMITERMUELEE Bambuseae fl Olyreae BN, BREESE
BN AR R A BHAEY 20 B SR8 8 R KR, B PACCAD 32, G FR LR (Pani-
coideae), X HIF TR (Anmdinoideae s.s.), | X HERBE IR (Chloridoidease s.1.),
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fE9% 11 T2 B ( Centothecoideae ), = & 25 E B} ( Aristidoideae) H1fi ©7 5 L& ( Dantho-
nioideae) 6 NIEL, F1 BOP %, IEFT WA} (Bambusoideae), FEEl (Ehrhartoideae) FIF
BATF (Pooideae) = NEFL, A k3L = A LA, #ARABD A 12 PEH
(GPWG, 2001). 7E BOP Xt , WAL Pooideae MiE %%, LRI AL Oryzoideae HYHH TR EFE
(A& 1), X458 K Soreng & Davis (1995), Zhang % (1995), Duvall & Morton (1996),
Kelcher & Clark (1997 ), Mathews % (2000), Zhang (1996), Zhang (2000) Hl GPWG
(2001) HWI5> FL8ES RATSCRE, RTPITLE RS A7 B HASE R T IR,

3 MIEMABHRGELER

EAHRIE XA IR — MR, HE AR REE BTSRRI
Soderstrom (1981) & &XHTEF AFIE L GHMEL T, MBS PIER SRR, Qetn
AEH , P ERIMTENEREAILE, BRIARANT FHIEAY B AU R s Fet
KRR, HHARROGERE, WA - MERIHE, REAKEIRERER
7 RKE N AER, AR TR X = 12 EBWEBER, XFHE 5T T ol
FeRFFAX— BRI TR BAM— R R RIFEEN, HovRERWIEF ST
ARAANTF 40 Bambusa 1, TifeJF 85 KA K 20K A FE R ASJB AN Streptochaeta, Streptogynus Fl
Pharus. fliihh, RAREAFRAANIT F—EFERN, TR EEHLBERASHT .

R TR R E A R R WM EAME T A G, X HAMRSEAB T IR H IR
H|TEREHRE, EfTERY, BEARMFKFITE (Olyreae) FIAAKIITHE (Bambuseae) %52
—MEREERE., elAXRINHEE. BT P, FBELT (Buergersiochloa) 4T Olyreae
HIEERR, BREESEAM FRHER . KB, 4 PIEESC R RS 2 T T H0
BAHFTF (Clark %, 1995; Zhang, 1996; Kelchner & Clark, 1997), #7477 34 Bl Hr it &
POFRIIHEARERANBRLR (B D), HASESEIEEAMNZE (Zhang, 1996), H
d, BEEXREHE T EEM TR (Anundinariniinae) FEATEHE (Shibataeinae) . 7537 7
A, HHARAHE WL R EAE T FPTEKR (Bambusinae) ., BLATIEHK (Melocanninae) . ¥
F7IEJ% (Racemobambosinae) F Nastinae, HiithH#4H7 VX ZAL¥E T Chusqueinae, Arthrostyli-
diinae 1 Guaduinae (Judziewicz ¥, 1999), Judziewicz et al. (1999) ¥ BFAT LG B TR %
R, HZLRAIFELES TREF D RKGHAEE, Soderstrom & Ellis (1987) MRS A, ZBHE
MRS EATE ., A CE TR ATESHAR, AR IH R L &

HATATLAFR ), BRI AR RSEAEZ W R S5 FRESMOE X, SER
KA, T ZERBITORARREK, KRS R AR R T e B 7R 7 8 BRI T 252680, ]
W, FE/FRBFM T EAERITREREWREL . FATHAN, Hd, BAEF. # FRESR
IR AR, H T BT DA 2R A AT T a0 3t R4 ( symapomorphies ) , &7 E 7
BRI N EREENATRE R — R B . 7ERHT X R H, RH Chusquea H— 250G IR 5 1Y
MRS RAH T BHE, M REISRY S SRS A SRAR, B, Chusquea * i L EH 1T
FhFIGHT L BT MR R BN AR E IR EE B — R, R — MR IEAHE T Y 18] 53
(Clark, 1997).
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4 FrERE 4 IR F0E R o) &
ERZETI, WAFIT, JEMMEEILEMERE o, Hb, HFITH (Olyreae) B
T HILERE B B AT ( Buergersiochloa) 53 #EH LI, alRE R FNAITIE (Obra) WY
—NFF, 0. latifolia FEAR PN Bl A0 55 3k s oA 4346 ob (Clayton & Renvoize (1986) 1AK%
FRTIEARES I, KU TEREHEM L), HEfEeiBosm it 7y, B
HWEMN, KA ToHE, BHATMN ZREEKEs THMMX, 4707 4 8 600
R T, ARt FRT 6 MM (£ 1)L, 199), BB AEN THRILEFTEM
(Arundiaria gigantea) SAAAEALFESL, HAYI /A 16 90 B9 IR FEs 1L H X, 0 b X AT
TR AR AE B R At R XN A R, ittt R Al 3 MRS AR,
HitFama0 3 M EREF N AR, BRESFIFMENHEFHEL, B ERATA 8
SFRESHER TR ZREHFBHAZ RPN EE S 5 (Clak %, 1995, Zhang,
1996, Kelcher & Clark, 1997), iXAIRESHL BRIy 38 E KRR A L. RATGHE AR,
R B o3 b2 1 AR UL AT WAL BAC A P H B 43 A% R B R (JEIBHARSE, 1996)
®1 AFTFHRES WIERA 1L A UEYE ( Thomasson, 1987,
Table 1 Geographical distribution of the woody bamboos Crepet& Feldman, 1991) %ﬂf‘)ﬂﬁﬂ’ﬂiﬁzﬁiﬂ%%ﬁ%
Geographical area Sublribes  Genera Species gty 3 i b oy, —MEIA R ABHE I T 06 (9 40

Asia 6 44 ¢a.600

Alrica 2 3 5 BIIX] EL 44ty BiE ( Linder, 1987, Clark %, 1995,
Nadagascar : s  Clak, 197), BR KRGS, RARES =7
Pocific 2 z o (Tertiary) Z207 7 iR MOBURYER RIS AT, By
Total 9 68 ca.l000 TETHHE, RAEFRE X REE AT XH
(From Li, D. Z. 1999) MKt fABC2 4% KEFFAE (Thomasson, 1987,

Crepet & Feldman, 1991), X F T Hl & &,
Clark (1997) & T —"1HF RS, BOMABUAE W1k A iE 8 AL ERASHE A s 3 53 o HERR, 47
WAHMRATRERFE TR =L MR LA E R, wikh, FEE=4D, YRAEFHE X RIEAFFIK
TR, CEAM T AMER— A E RN AR B AR, BRI T REBRY, R,
ERAE R, XBRNBEEMMERAN 2R ERXMAR L, ERT FHEE PGS
HEIZH 2, BRBEPELIT (Buergersiochloa) AT RERFKFNITE (Olyra) B9—1~
B (BN O. latifolia) TEIRHERBGEAIFEEE, B FHEFMT (Olyrid) WHEHEM FFEHHER
BT XEH T ML . KA FHTENMNEZHIAREANE — ML RHE %, #
WM B RARASTFRHEGTH, RERN, Hbh—1MEFXREEFILEN, HESEMMT T
TEA] RERITE LT LB BF s L AE B . IR AR AR F X R SisA B e msard, BRhE
MRBREBTEILE, MHERAMUSHIETHARFHE . TR AR RS, 773
R 148 R RO TR BB A 3 [H AL SR AR fl i A 1 4L A IEE 35 55 6 4 F B vi vt
BXREFEMEEEF RN, BT, XHTEMRTFRANNES, 7EE RS 5
AAERHETEA R FFEL.

5 MIEMRFEHARNEFEENEDH
5.1 S FERMESIEEAD RAEE, ENFRRGEFHRS, BTHFRIESEHN
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RS SETT VES¥HEREHNAZELRIFA -, Hb, REAREKSHESIA
P AN FRB R B ARAT FRIME. TR 80 FIEEYS S RENZE KSR, 8
EA D EMMEAIEE KAEMMME, #I10, Guaduinae Fl Arthrostylidiinae ERAG LE KT 28
(McClure, 1966; Soderstrom & Londono, 1987), Melocanninae ] Arthrostylidiinae, Bambusa g
Guadua BAEFVIKIMHREHIEE (L. Clak, MARE), BEFPJOXEEIE, 7FHE R X
SRS HEREERARNDS, TG

5.2 AATFH, ATFEESRK, 4 FHFEERMENEE, AANHTRAEFHIRM
DNA FFIEART FERBEFZER/D, 3K, LHEERT T, DNAZRRYRK
FHEW TP AERE (Zhang, 1996, Gaut %, 1997, Guo %, 2001, Guo %, 2002).
A, FREGEEHNIFRELE FAIEE, e ERMKSIENTHRTHE, 25 GHF
PRAT W25 57 32 P BRI FR G5 2 Tl i B

53 KRAMFH, MREEGHABERRAEHEE, A TFTERTERE EFEZERITEESR
R b, mXEeR AR E IR, RHEERKRE S, ERRESZKRHE.
BN E G HRILEZRBHIRE (Guo %, 2002), HEMBESGHHWERNAE, "X
HTBMAEE (Li, 1997). XEEEHFE FHWEMERE, RS rHERREN T T
R B A AT RETR BIRE DL .
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