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Advancesin the study of systematics and evolution of the
tribe Oryzeae (Poaceae)
GUO Ya-Long GE Song’

(State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany, the Chinese Academy of Sciences,
Beijing 100093, China)

Abstract Oryzeae (Poaceae) is a tribe belonging to Poaceae and consists of about 12
genera. This tribe contains many economically important species, and is distributed in tropical
and temperate regions worldwide. Recently, investigation on the genus Oryza and its related
genera in the Oryzeae has attracted much attention for their important economic value and
taxonomic position in the study of plant biology in general. Although morphological and
preliminary molecular evidence has shown that the tribe Oryzeae is a monophyletic group,
there are still many questions as to its systematics and evolution to be answered. In this
review, we briefly retrospect the history and progress of the studies on the classification and
phylogeny of Oryzeae, including its establishment and systematic position, its circumscription
and subdivision, the relationships of genera in the tribe, and the distribution and origin of the
tribe. Recent results indicate that (1) Oryzeae is monophyletic and falls into two main clades
corresponding to the traditionally recognized subtribes (Zizaniinae and Oryzinae); (2) Close
affinities of the monoecious genera are not supported, suggesting the multiple origins of
unisexual florets; (3) Previous recognition of three monotypic genera (Hydrochloa, Porteresia
and Prosphytochloa) is not justified; (4) Based on dating using molecular clock approach, it is
estimated that Oryza and Leersia branched off from the remaining genera of Oryzeae ~20
million years ago (MYA), and separated from each other ~14 MYA. A divergence time of ~9
MYA is also obtained for the most basal split within Oryza. In conjunction with our recent
molecular studies, we present some progresses on the molecular phylogeny of Oryzeae and
discuss the questions to be solved in the future study of this tribe.

Key words Oryzeae, Poaceae, phylogeny, evolution, biogeography.
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; (Hydrochloa Porteresia Prosphytochloa) ;

( ) 2000 , Leersia
1400 ; 900 R
Poaceae , Oryza sativa L.
Triticum aestivum L. Zea mays L. , (
) (Gaut, 2002)
, 20% (Shantz, 1954) ,
Oryzeae s 12 70 )
(Clayton & Renvoize, 1986; Vaughan, 1994) s R
, 30 50% 80%(Delseny et
al., 2001) Oryza L. (Ge et al.,
2001) , Zizania L. Z
latifolia (Griseb.) Turcz. ex Stapf , Z. palustris L.(
wild rice) (Vaughan, 1994) , Porteresia
Tateoka ,

(Flowers et al., 1990) , Leersia Sw. L. hexandra Sw. L.
oryzoides (L.) Sw. ( Luziola spruceana Benth. ex Doell Hygroryza
aristata (Retz.) Nees ex Wright & Arn. ) (Watson, 1999),

440 Mb, R

(Goff et al., 2002; Yu et al., 2002); s

, T-DNA mRNA

(microarray) (Shimamoto & Kyozuka, 2002); ,

(Shimamoto & Kyozuka, 2002); s
(colinearity) (Shimamoto & Kyozuka,
2002) ,

(Kellogg, 2000; Ge et al., 2001;

Shimamoto & Kyozuka, 2002) s
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1
Adanson(1763) (Familles des Plantes) Oryzeae
(section), ,
(International Code of Botanical Nomenclature) 33.4(Greuter et al., 2000)
, (Duistermaat, 1987) Oryzeae Dumortier
(1823) , Asprella Schreb. 1 ,  Asprella (Pyrah,
1969), (Duistermaat, 1987)
600-700 , 10000 (Clayton & Renvoize, 1986; Watson &
Dallwitz, 1999), 400 (Kellogg & Watson, 1993)
Joinvilleaceae (Doyle et al., 1992; Clark et al., 1995; Soreng & Davis, 1998;

Kellogg, 2000; GPWG, 2001) 20 ,
, 2 (Tzvelev, 1989) 13 (Caro, 1982) ,

Roshevits(1946) Tzvelev(1989) ,
Pooideae ; Tateoka(1957) Pharoideae ; Prat(1960) Caro(1982)
Oryzoideae ; Clayton Renvoize(1986) Watson Dallwitz(1992)
Bambusoideae; GPWG(2001) Ehrhartoideae GPWG(Grass
Phylogeny Working Group)(2001) ,
( ) ,
12 , Ehrharteae  Phyllorachideae 3 ,
120
Dumortier(1823) , ,
R , Duistermaat
(1987) (1) (Kunth, 1833; Steudel, 1853;

Baillon, 1894) Pharus L. Leptaspis R. Br.( Scrotochloa Judziewicz) ,
, Phareae (Soderstrom, 1981); (2) Kunth(1833)
Steudel(1853) Roshevits(1937) Ehrharta Thunb. MicrolaenaR. Br. TetrarrhenaR. Br. 3
, 3 Oryzoideae ,
Ehrharteae(Tateoka, 1963); (3) Bentham
Hooker f.(1883) Baillon(1894) Roshevits(1937) Snowdenia C. E. Hubb.(Beckera Fresen.

) , Richard(1851) Phalarideae, Hackel(1887) Bews
(1929) Melinideae(=Tristegineae), Hubbard(1967)
Showdenia Paniceae Beckeropsis Fig. & De Not. ; (4) Achlaena Griseb.

Reynaudia Kunth Hackel(1887) Oryzoideae, Hitchcock  Chase(1917)
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Hitchcock(1936) , Melinideae
s (Avdulov, 1931; Gardner, 1952) Oryzeae Ehrharteae
Oryzeae s.1. , Oryzeae Ehrharteae ,
, (Chatterjee, 1947) Tateoka(1957)
Parodi(1961) Oryzeae Ehrharteae Tateoka(1963)
26 Ehrharteae 30 ,
, R ,  Ehrharteae
, Ehrharteae ; , (silica bodies)
Oryzoid Ehrharteae Oryzoid ; ,
R Ehrharteae , Tateoka(1963) Ehrharteae

(Kellogg & Watson, 1993; GPWG, 2001)
Oryzeae Ehrharteae

7-16 (Pyrah, 1969) , Hackel(1887) 16
, Bentham Hooker(1883) 9 , Hubbard(1959) 7 , Tateoka(1963) 10
, Tzvelev(1989) 13 ,
12 (Clayton & Renvoize, 1986; Vaughan, 1994)
, (Zhang & Second, 1989; Kellogg & Watson, 1993; GPWG, 2001; Ge et
al., 2002) 12 (2004)nad1 Guo Ge(2005)
( )s
; 37 , ;
, , ; (Pyrah, 1969; Clayton & Renvoize, 1986)
2
1
, 22-24 (Vaughan, 1989, 1994; Ge et al., 2001;
, 2001) (Species Plantarum)(Linnaeus, 1753)
) 1 )
4 . Roschevicz(1931) 20
4 ; Vaughan(1989) 22 4 (complex); Lu(1999)
3 7 24 ; Terrell (2001) 3 20 ,
Vaughan(1989) 22 4 ,
Ge (1999) 10 (HK) ,
(Ge et al., 1999, 2001), (Wang et

al., 1992; Aggarwal et al., 1999; Ge et al., 1999)
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1 (Vaughan, 1994; , 1999; Watson et al., 1999;

,2001)
Tablel The number of species, number of chromosomes, geographical distribution and spikelet structure of genera in the
tribe Oryzeae (Vaughan, 1994; Xu, 1999; Watson et al., 1999; Lu, 2001)

(2n) ( )
Genus Species Chromosome Distribution (climate zone) Spikelet structure
number number (2n)
3 24 R ( ) bisexual
Chikusichloa Koidz. China, Japan (tropics and temperate)
Hydrochloa P. Beauv. 1 24 R ( ) unisexual

America, Mexico (tropics and temperate)

1 24 ( ) bisexual
Hygroryza Nees Asia (tropics and temperate)
17 24,48,72 ( ) bisexual
Leersia Sw. Worldwide (tropics and temperate)
Luziola Juss. 11 24 ( ) unisexual
South and North America (tropics and
temperate)
Maltebrunia Kunth 5 ? ( ) bisexual
Tropical and South Africa (tropics)
23 24,48 ( ) bisexual
OryzaL. Worldwide (tropics)
Porteresia Tateoka 1 48 ( ) bisexual
South Asia (tropics)
PotamophilaR. Br. 1 24 ( ) unisexual and
Australia (tropics and temperate) bisexual
Prosphytochloa 1 24 ( ) bisexual
Schweick. South Africa (tropics)
Rhynchoryza Baill. 1 24 ( ) bisexual
South America (temperate)
3 30, 34 ) ( ) unisexual
ZizaniaL. Asia, and North America (tropics and
temperate)
5 24 ( ) unisexual
Zizaniopsis Doell ex South and North America (tropics and
Asch. temperate)

, Porteresia coarctata
(Roxb.) Tateoka (Oryza coarctata Roxb.),
(Tateoka, 1965), (Terrell,
1974; Duistermaat, 1987; Tzvelev, 1989; Vaughan, 1989, 1994),
Porteresia (Zhang & Second, 1989; Aggarwal et al., 1999; Ge et al., 1999,
2002; Joshi et al., 2000) s
Porteresia coarctata ( , , 2004; Guo & Ge, 2005),
(Lu & Ge, 2005) Rhynchoryza (Duistermaat,
1987), (Baillon, 1894)

(Tateoka, 1963; Terrell & Robinson, 1974; Clayton & Renvoize, 1986;
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Duistermaat, 1987; Tzvelev, 1989; Vaughan, 1989, 1994) (Zhang & Second, 1989;
Ge et al., 1999, 2002; , , 2004; Guo & Ge, 2005)
, , 17 (Vaughan, 1994)
Weatherwax(1929) 6 ,
Pyrah(1969) ,
, Pyrah(1969) , ,

(Pyrah, 1969)
(Terrell & Robinson, 1974; Zhang & Second, 1989; Duvall et al., 1993; Ge et al.,
2002; s , 2004; Guo & Ge, 2005),
(Nayar, 1973) ,
, Jacques-Felix(1955) Tateoka(1963) O. tisserantii Chev. O. angustifolia C. E.
Hubb. O. perrieri A. Camus 3 ,  Launert(1965)
, 3 13 ,
Terrell (1983) Launert(1965) L. tisserantii (A. Chev.) Launert L. perrieri (A. Camus)

Launert , L. tisserantii L. perrieri
(siliceous triads),
, ( L. friesi
Melderis) L. tisserantii L. perrieri ( ,
, 2004; Zhang & Second, 1989; Ge et al., 2002; Guo & Ge, 2005) O. tisserantii  O.
perrieri , Launert (1965) O. angustifolia
L. angustifolia Munro ex Prodroehl , L. nematostachya Launert  Terrell
(1983) L. nematostachya ,
(siliceous tubercles), Terrell
(2001) , O. angudtifolia(L. nematostachya) O. brachyantha
A. Chev. & Roehr. (Hubbard, 1951; Launert, 1965),
( 18cm)
, Terrell  (2001) L. nematostachya O. brachyantha
, , : , L. nematostachya
«C ) ,
(Launert, 1965), ; , L. nematostachya ,
, , , 3 , O.
brachyantha , ,
; , 3
R 2 R 1 (Launert, 1965); ,

L. nematostachya s ,
(Launert, 1965) , Terrell  (2001) , L.
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nematostachya O. brachyantha , L. nematostachya
, L. tisserantii L. perrieri
s 3 4 (Dore, 1969; Terrell et al.,

1978), ZizaniaaquaticaL. Z.palustris Z.texana
Hitchc. , San Marcos ,

(Terrell et al., 1978) Dore(1969) Z. texana Terrell
Robinson(1974) , Porteresia
Zizaniopsis-Luziola , , Rhynchoryza

(Guo & Ge, 2005)
) , 1871
(Weatherwax, 1929) , s
, (Weatherwax, 1929) Martin(1946)
, Terrell Robinson(1974)

b 2

Terrell (1978) Zizaniopsis miliacea (Michx.) Doell & Asch.
, Luziola Juss. , Rhynchoryza (Zhang & Second, 1989;
Duvall et al., 1993; Ge et al., 2002; , , 2004; Guo & Ge, 2005) 1 s
Luziola Juss. , 11 (Swallen, 1965; Vaughan, 1994) Hydrochloa
, H. caroliniensis Beauv. (Hubbard, 1934; Hitchcock
& Chase, 1951; Tateoka, 1963; Tzvelev, 1989) Pohl Davidse(1971) , Luziola
L. fragilis Swallen Hydrochloa
, Hydrochloa Luziola Terrell Robinson (1974) ,
H. cardliniensis Luzola L. fragilis ,
Luziola , L.
fragilis Hydrochloa Luziola , Hydrochloa Luziola,

L. fluitans (Michx.) Terrell & H. Rob. ,
(Duistermaat, 1987; Vaughan, 1989, 1994; Duvall et al., 1993; Guo & Ge,

2005)( 1)
Potamophila Robert Brown 1827 ; 2 Kunth(1829)
Maltebrunia |eersioides Kunth Maltebrunia Nees(1841)
, M. prehensilis Nees, Bentham(1881) Maltebrunia
Potamophila 3 , M. prehensilis Nees Potamophila
prehensilis (Nees) Benth.( Winter, 1951) Winter(1951) , Potamophila prehensilis
(Nees) Benth. P. parvifloraR. Br. ,
Potamophila 3 , Potamaophila( P. parviflora R. Br.

) Prosphytochloa ( P. prehensilis ) Maltebrunia (5 ) (Hubbard, 1967,
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Oryza sativa

O. glaberrima
O. meridionalis
O. punctata

1.00 O. officinalis

O. rhizomatis
—— O. australiensis

Porteresia coarctata
0.67 . Porteresia coarctata
O.brachyantha
O.granulata

Leersia oryzoides
Leersia perrieri

[
o
S)
[y
o
=}

Leersia hexandra
.88 . L
Leersia perrieri

1.00 Leersia hexandra

Leersia oryzoides
Leersia tisserantii

1.00

-q'-.g-%----------Hygroryza aristata — Adh2

1.00] Prosphytochloa prehensilis

Potamophila parviflora <

Chikusichloa aquatica

Rhynchoryza subulata

1.00 Zizania aquatica <=

Zizania latifolia <

1.00 ——— Zizaniopsis villanensis <

1.00 Luziola leiocarpa <
—I—_Luziola fluitans —

LEXCLRRRTLRRTLL Hygroryza aristata — GPA1

0.81

Ehrharta erecta

Phyllostachys aurea
= 10 changes

1 Adh2  GPAl ( TINtG ) ( Guo & Ge, 2005)
R Hygroryza aristata Adh2 GPAI s

Fig. 1. Phylogeny of Oryzeae obtained from the combined Adh2 and GPAI sequences by Bayesian inference under the
TrN+G model (from Guo & Ge, 2005). Numbers above branches are Bayesian posterior probabilities. The dashed lines
indicate the position of Hygroryza aristata on Adh2 and GPAI trees, respectively. Arrows indicate the species with
unisexual florets.

Clayton, 1970) Duistermaat(1987) 3 , ,
Vaughan(1994) (Ge et al., 2002; Guo & Ge, 2005)
Prosphytochloa Maltebrunia Potamophila ,

Maltebrunia 3 , Maltebrunia
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Prosphytochloa 2 ,
1999; Watson & Dallwitz, 1999),

Potamophila

(Vanghan, 1994; ,

> B

Ehrharteae (Tateoka, 1963) Zhang Second(1989)
, , Potamophila/Rhynchoryza/
/ matK(Ge et al., 2002) nadl( , , 2004)
, , Porteresia
(Guo & Ge, 2005) , Prosphytochl oa/Potamophila
; ¢ D,
3
2 Hitchcock(1920) Hitchcock
Chase(1951) ( Zizania Zizaniopsis Luziola
Hydrochloa) Zizanieae,
Stebbins Crampton(1961)( 2 ) Oryzeae Zizanieae
Hubbard(1934, 1959) , )
Zizaniinae, Hydrochloa Luzola ; Oryzinae,
Oryza Leersia , Oryzinae
;  Zizaniinae
(Hubbard, 1934, 1959) Terrell Robinson(1974) 7
,  Zizaniinae ,
Luziolinae( Luziola)
, Zhang Second(1989) Duvall (1993) Oryzinae
Zizaniinae ) Luziolinae ,
, Chikusichloa,
Rhynchoryza Potamophila ,
Ge (2002) matkK 12 ,
Porteresia , matK
Zizaniinae (Rhynchoryza Prosphytochloa )

(Luziola )

2 2
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2 ( Guo Ge,?2005)

Table2 Major classification systems of the Oryzeae (from Guo & Ge, 2005)

Hitchcock (1920) Hubbard (1934, 1959) Terrell and Robinson Guo and Ge (2005)

Hitchcock and Chase (1974)

(1951)

tribe Oryzeae subtribe Oryzinae subtribe Oryzinae subtribe Oryzinae

Leersia Leersia Leersia Leersia

Oryza Oryza Oryza Oryza (Porteresia)
Hygroryza Porteresia

tribe Zizanieae subtribe Zizaniinae

subtribe Zizaniinae

subtribe Zizaniinae

Zizania Zizania Zizania Zizania
Luziola Luziola subtribe Luziolinae Luziola
Zizaniopsis Zizaniopsis Luziola Zizaniopsis
Hydrochloa Hydrochloa Zizaniopsis Hygroryza
Chikusichloa
Rhynchoryza
Potamophila
3 5 DNA ,
(Guo & Ge, 2005) 1 , s Zizaniinae
(Rhynchoryza Prosphytochloa ) (Luziola
) ) 3,
; , Porteresia  Prosphytochloa
Hydrochloa Luziola ; , ,
Rhynchoryza , Prosphytochloa/ Potamophila
4
(Cretaceous) (Paleogene),
(Crepet & Feldman, 1991) ,

]

(Upper Cretaceous); Jacobs

(Paleocene) ,

(Maastrichtian)( 7000

(Kellogg, 2001)

(1999)

5500-6000
)

>

(Oligocene)(2300-3600 )
(MacGinitie, 1953),

(Thomasson, 1978, 1987)
5500 -

Kellogg(2001)

, Linder(1986)

(macrofossil)
SipaL.

(Crepet & Feldman, 1991),
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7000 5500 , Kellogg(2001) ,
, MacGinitie(1953) Crepet Feldman(1991)
, 7000 ,

(Litke, 1968) Litke(1968)

, (Stebbins, 1981)
(Nebraska) (Thomasson, 1980)
, Oryza exasperata (A. Braun) Heer,
O. meyeriana (Zoll. & Mor. ex Steud.) Baill.
(Heer, 1855),

(Kellogg, 2001; Gaut, 2002) ,

Gaut(2002) GPWG(2001) , rbcL  ndhF
5000
(Stebbins, 1981; Wolfe et al., 1987) , Sanderson(1997)
(nonparametric method) , 7700
, BEP ( Bambusoideac Ehrhartoideae Pooideae 3 )
4600 , 5500-7000 (Linder, 1986; Jacobs et al.,
1999; Kellogg, 2001) Gaut(2002) Sanderson(1997)
; , 7700
, Second(1985)
1500 ( ) ,
Latifolia ( B C BC E )
Sativa (A ) 1500 ; A Oryza
longistaminata A. Chev. & Roehr.( ) O. rufipogon Griff.( )
700 ; (O. sativaL. O. glaberrima Steud.) , O.
barthii A. Cheyv. O. rufipogon 200 300
5000 (Stebbins, 1981; Gaut, 2002), matkK GPAI ,
) 2050
(matkK ) 2210 (GPA1 ) ,
1420 ; , O. granulata
Nees & Arn. ex Watt 1020 (matK ) 880

(GPAIL ) (Miocene)
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(Miocene) (Heer, 1855; Litke, 1968; Thomasson, 1980)
Second(1985) 1500 , A
700 ; Chang(1985)

¢ 1 ) ;

B

51
12 (Clayton & Renvoize, 1986; Vaughan, 1994),
, 12
(Vaughan, 1994; , 1999; Watson & Dallwitz, 1999),
6 : () ( x @ - C )0
( Porteresia ); (4) (Luziola Rhynchoryza); (5)
(Maltebrunia Prosphytochloa); (6) (Potamophila) , 12
9 , 3
(Vaughan, 1994; , 1999; Watson &
Dallwitz, 1999), 2 A B C BC F
A C BC G HJ HK ; A C E
A CD (Vaughan, 1994; Ge et al., 1999, 2002) 17
(Vaughan, 1994; Watson & Dallwitz, 1999; , 1999)
- Q) (
)(Watson & Dallwitz, 1999; , 1999) 4 s ,
Z. aquatica Z. palustris Z. texana(Terrell et al.,
1978), (Watson & Dallwitz, 1999)
Porteresia 3 ( 4)(Watson & Dallwitz, 1999; ,
1999) 3, ( ), (Watson & Dallwitz,
1999) Porteresia ( ), ,
(Watson & Dallwitz, 1999) , ( ),
(Watson & Dallwitz, 1999)
Luziola Rhynchoryza 3 (  4)(Watson & Dallwitz, 1999;
1999) 11 ( ),
(Watson & Dallwitz, 1999) 5, ( ),
(Watson & Dallwitz, 1999) Rhynchoryza
( ), (Watson & Dallwitz, 1999)

B

>

b
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2 ( (1999) Watson Dallwitz (1999))
Fig. 2. The distribution of the two world-wide genera, Oryza and Leersia (Based on Xu (1999), Watson &
Dallwitz (1999)).

3 ( (1999)  Watson Dallwitz (1999))
Fig. 3. The distribution of the genus Zizania (Based on Xu (1999), Watson & Dallwitz (1999)).

Maltebrunia Prosphytochloa 2 ( 4)(Vanghan, 1994; Watson & Dallwitz,
1999; , 1999) Maltebrunia 5 , ( ),
(Watson & Dallwitz, 1999) Prosphytochloa
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( ), , (Watson & Dallwitz,
1999) Potamophila ( ),
(Watson & Dallwitz, 1999)

Hydrochloa
Chikusiochloa
Porteresia '/
BAVAY Prosphytochloa
3 A ygroryza
Zizaniopﬂ{' ™ Luziola “
15 :
v Maltebrunia H
™ Rhynchoryza <!
Potamophila
4 3 ( Porteresia ) 4 (Luziola Rhynchoryza
Hydrochloa) 2 (Maltebrunia Prosphytochloa) 1 (Potamophila) (

(1999) Watson Dallwitz (1999))
Fig. 4. The distribution of the three Asian genera (Chikusichloa, Porteresia and Hygroryza), four American
genera (Luziola, Zizaniopsis, Rhynchoryza and Hydrochloa), two African genera (Maltebrunia and
Prosphytochloa), and one Australian genus (Based on Xu (1999); Watson & Dallwitz (1999)).

5.2
Clayton(1975) ,

> >

, (Clayton, 1975)
, Clayton(1981)

, 60% GPWG(2001) ,

Second(1985) ,
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, Clayton(1981)
, Chang(1976, 1985)
Gaut(2002) , BEP ( Bambusoideae Ehrhartoideae
Pooideae 3 ) 4600 Panicoideae ,
(Guo & Ge, 2005) Oryzinae( ) Zizaniinae(
) 2000 ( ) , ,
(Guo & Ge, 2005),
( ) - «C )
Second(1985) Latifolia Sativa
( 1500 )
, 2 (D ,
(6000 ) ; (2)Latifolia Sativa
, (O. meyeriana O.
ridleyi Hook. O. officinalis Will ex Watt); (3) (O. glaberrima O. sativa)
200 300 , ; (4)
(rapid adaptation),
Duistermaat(1987)
, Second(1985) Chang(1976, 1985) Second(1985)
F HI HK G , F HJ] HK G

(Ge et al., 1999, 2002),

b

( 1)’

(Bering Land Bridge)

Tiffney, 1985; Wen et al., 1999)

b

>

Leersia tisserantii (Katayama, 1995)

1y

b

(North Atlantic Land Bridge)
(Hamilton, 1983; Tiffney, 1985),
350

>

(Hamilton, 1983;

b
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(Rhynchoryza ) (D Luziola
¢ D, ,
(Panama Land Bridge) (Stebbins, 1950; Raven & Axelrod, 1974)
Potamophila/Prosphytochloa (D, ( )
Potamophila ( ) Prosphytochloa ( ) , 3
6
2 ( )’ s
, A
: (1) 5
; (2) )
; 3)
’ Q)

Bruce G. Baldwin

Curtis A. Jones



2 : 227

Adanson M. 1763. Familles des Plantes. Paris. 37.

Aggarwal R K, Brar D S, Nandi S, Huang N, Khush G S. 1999. Phylogenetic relationships among Oryza
species revealed by AFLP markers. Theoretical and Applied Genetics 98: 1320-1328.

Avdulov N. 1931. Karyosystematische Untersuchung der Familie Gramineen. Bulletin of Applied Botany, of
Genetics and Plant-Breeding 44: 1-428.

Baillon H. 1894. Histoire des Plantes. Paris. 12: 164-167.

Bentham G, Hooker J D. 1883. Gramineae. In: Genera Plantarum. London: L. Reeve & Co. 3: 1074-1215.

Bews J W. 1929. The World’s Grasses. London. 76.

Caro J A. 1982. Sinopsis taxonomica de las gramineas argentines. Dominguezia 4: 1-51.

Chang T T. 1976. The origin, evolution, cultivation, dissemination, and diversification of Asian and African
rices. Euphytica 25: 425-441.

Chang T T. 1985. Crop history and genetic conservation: rice—a case study. lowa State Journal of Research
59: 425-455.

Chatterjee D. 1947. Botany of the wild and cultivated rices. Nature 160: 234-237.

Clark L G, Zhang W, Wendel J F. 1995. A phylogeny of the grass family (Poaceae) based on ndhF sequence
data. Systematic Botany 20: 436-460.

Clayton W D. 1970. Flora of tropical East Africa. Grasses 1: 23-33.

Clayton W D. 1975. Chorology of the genera of Gramineae. Kew Bulletin 30: 111-132.

Clayton W D. 1981. Evolution and distribution of grasses. Annals of the Missouri Botanical Garden 68: 5-14.

Clayton W D, Renvoize S A. 1986. Genera Graminum. Kew Bulletin Additional Series XIII: 1-389.

Crepet W L, Feldman G D. 1991. The earliest remains of grasses in the fossil record. American Journal of
Botany 78: 1010-1014.

de Winter B. 1951. A morphological, anatomical and cytological study of Potamophila prehensilis (Nees)
Benth. Bothalia 6: 117-137.

Delseny M, Salses J, Cooke R, Sallaud C, Regad F, Lagoda P, Guiderdoni E, Ventelon M, Brugidou C,
Ghesquiere A. 2001. Rice genomics: Present and future. Plant Physiology and Biochemistry 39: 323-334.

Dore W G. 1969. Wild Rice. Canadian Department of Agricultural Publication. 1393: 84.

Doyle J J, Davis J I, Soreng R J, Garvin D, Anderson M J. 1992. Chloroplast DNA inversions and the origin of
the grass family (Poaceae). Proceedings of the National Academy of Sciences, USA 89: 7722-7726.

Duistermaat H. 1987. A revision of Oryza (Gramineae) in Malesia and Australia. Blumea 32: 157-193.

Dumortier B C J. 1823. Observation sur les Graminees de la flore Belgique. Tournay (Belgium): J. Casterman.

Duvall M R, Peterson P M, Terrell E E, Christensen A H. 1993. Phylogeny of North American Oryzoid grasses
as construed from maps of plastid DNA restriction sites. American Journal of Botany 80: 83—88.

Flowers T J, Flowers S A, Hajibagheri M A, Yeo A R. 1990. Salt tolerance in the halophytic wild rice,
Porteresia coarctata Tateoka. New Phytologist 114: 675-684.

Gardner C A. 1952. Flora of Western Australia. Vol. 1, Part 1. Gramineae. Perth: Government Press.

Gaut B S. 2002. Evolutionary dynamics of grass genomes. New Phytologist 154: 15-28.

Ge S, Li A, Lu B-R, Zhang S-Z, Hong D-Y. 2002. A phylogeny of the rice tribe Oryzeae (Poaceae) based on
matK sequence data. American Journal of Botany 89: 1967-1972.

Ge S, Sang T, Lu B-R, Hong D-Y. 1999. Phylogeny of rice genomes with emphasis on origins of allotetraploid
species. Proceedings of the National Academy of Sciences, USA 96: 14400—14405.

Ge S, Sang T, Lu B-R, Hong D-Y. 2001. Phylogeny of the genus Oryza as revealed by molecular approaches.
In: Khush G S, Brar D S, Hardy B eds. Rice Genetics IV. Proceedings of the Fourth International Rice
Genetics Symposium. Los Banos (Philippines), IRRI. 89-105.

Goff S A, Ricke D, Lan T-H, Presting G, Wang R, Dunn M, Glazebrook J, Sessions A, Oeller P, Varma H,
Hadley D, Hutchison D, Martin C, Katagiri F, Lange B M, Moughamer T, Xia Y, Budworth P, Zhong J,
Miguel T, Paszkowski U, Zhang S, Colbert M, Sun W-L, Chen L, Cooper B, Park S, Wood T C, Mao L,
Quail P, Wing R, Dean R, Yu Y, Zharkikh A, Shen R, Sahasrabudhe S, Thomas A, Cannings R, Gutin A,
Pruss D, Reid J, Tavtigian S, Mitchell J, Eldredge G, Scholl T, Miller R M, Bhatnagar S, Adey N, Rubano
T, Tusneem N, Robinson R, Feldhaus J, Macalma T, Oliphant A, Briggs S. 2002. A draft sequence of the
rice genome (Oryza sativa L. ssp. japonica). Science 296: 92—100.

GPWG (Grass Phylogeny Working Group). 2001. Phylogeny and subfamilial classification of the grasses
(Poaceae). Annals of the Missouri Botanical Garden 88: 373-457.

Greuter W, McNeill J, Barrie F R, Burdet H M, Demoulin V, Filgueiras T S, Nicolson D H, Silva P C, Skog J
E, Trehane P, Turland N J, Hawksworth D L. 2000. International Code of Botanical Nomenclature (St.



228 44

Louis Code). Konigstein: Koeltz Scientific Books.

Guo Y-L ( ), Ge S ( ). 2004. The utility of mitochondrial nadl intron in phylogenetic study of
Oryzeae with reference to the systematic position of Porteresia. Acta Phytotaxonomica Sinica (
) 42: 3323221

Guo Y-L, Ge S. 2005. Molecular phylogeny of Oryzeae (Poaceae) based on DNA sequences from chloroplast,
mitochondrial, and nuclear genomes. American Journal of Botany 92: 1548-1558.

Hackel E. 1887. Gramineae. In: Engler A, Prantl K eds. Die Natiirlichen Pflanzenfamilien. Leipzig:
Engelmann. 1-97.

Hamilton W. 1983. Cretaceous and Cenozoic history of the northern continents. Annals of the Missouri
Botanical Garden 70: 440—458.

Heer D. 1855. Flora Tertiaria Helvetiae. Paris: Winterthur.

Hitchcock A S. 1920. The Genera of Grasses of the United States. Bulletin. Washington, DC.: Miscellaneous
Publication. 772.

Hitchcock A S. 1936. Manual of the Grasses of the West Indies. Washington, DC.: Miscellaneous Publication.
243: 157-160.

Hitchcock A S, Chase A. 1917. Grasses of the west Indies. Contributions of the US National Herbarium 18:
290-291.

Hitchcock A S, Chase A. 1951. Manual of the Grasses of the United States. 2nd ed. Washington DC.:
Miscellaneous Publication.

Hubbard C E. 1934. Gramineae. In: Hutchinson J ed. The Families of Flowering Plants. Vol. IIL
Monocotyledons. London: Macmillan & Co.

Hubbard C E. 1951. Oryza angustifolia Hubbard. Hooker’s Icones Plantarum 35: tab. 3492.

Hubbard C E. 1959. Gramineae: In: Hutchinson J ed. The Families of Flowering Plants. Vol. IIL
Monocotyledons, London: Clarendon Press. 710-741.

Hubbard C E. 1967. Tabula 3647: Showdenia petitiana (A. Rich.) C. E. Hubbard. Hooker’s Icones Plantarum
37:13647.

Jacobs B F, Kingston J D, Jacobs L L. 1999. The origin of grass-dominated ecosystems. Annals of the
Missouri Botanical Garden 86: 590—643.

Jacques-Felix H. 1955. VIII. Notes sur les Graminees d’Afrique tropicale. Les tribus de la serie Oryzoide.
Journal d" Agricultural Tropicale et de Botanique Appliquée 11: 600-619.

Joshi S P, Gupta V S, Aggarwal R K, Ranjekar P K, Brar D S. 2000. Genetic diversity and phylogenetic
relationship as revealed by inter simple sequence repeat (ISSR) polymorphism in the genus Oryza.
Theoretical and Applied Genetics 100: 1311-1320.

Katayama T. 1995. Cytogenetical studies on the genus Oryza. XIV. intergeneric hybridizations between
tetraploid Oryza species and diploid Leersia species. Japanese Journal of Genetics 70: 47-55.

Kellogg E A. 2000. The grasses: a case study in macroevolution. Annual Review of Ecology and Systematics
31:217-238.

Kellogg E A. 2001. Evolutionary history of the grasses. Plant Physiology 125: 1198-1205.

Kellogg E A, Watson L. 1993. Phylogenetic studies of a large data set. I. Bambusoideae, Andropogonodae, and
Pooideae (Gramineae). The Botanical Review 59: 273-343.

Kunth C S. 1833. Enumeratio Plantarum. Tubingen, Stuttgart. 1: 39.

Launert E. 1965. A survey of the genus Leersia in Africa. Senckenbergiana Biologica 46: 129-153.

Linder H P. 1986. The evolutionary history of the Poales/Restionales: a hypothesis. Kew Bulletin 42: 297-318.

Linnaeus C. 1753. Species Plantarum. Vol. I. Stockholm.

Litke R. 1968. Uber den Nachweis tertiarer Gramineen. Monatsberichte der Deutschen Akademie der
Wissenschaften zu Berlin 10: 462—471.

Lu B R. 1999. Taxonomy of the genus Oryza (Poaceae): historical perspective and current status. International
Rice Research Notes 24: 4-8.

Lu B-R, Ge S. 2005. Oryza coarctata: the name that best refects the relationships of Porteresia coarctata
(Poaceae: Oryzeae). Nordic Journal of Botany 23: 555-558.

Lu B-R ( ), Ge S ( ), Sang T ( ), Chen J-K ( ), Hong D-Y ( ). 2001. The current
taxonomy and perplexity of the genus Oryza (Poaceae). Acta Phytotaxonomica Sinica ( )
39:

MacGinitie H D. 1953. Fossil plants of the Florissant beds, Colorado. Publications of the Carnegie Institution
of Washington 599: 1-198.
Martin A C. 1946. The comparative internal morphology of seeds. American Midland Naturalist 36: 513—660.


http://www.plantsystematics.com/qikan/manage/wenzhang/f010046.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/f04-0015.pdf

2 : 229

Nayar N M. 1973. Origin and cytogenetics of rice. Advances in Genetics 17: 153-292.

Parodi L R, Calderon C E. 1961. Estudio histotaxonomico del genero Lygeum (Gramineae). Reviews of
Argentina Agronomy 28: 81-99.

Pohl R W, Davidse G. 1971. Chromosome numbers of Costa Rican grasses. Brittonia 23: 293-324.

Prat H. 1960. Vers une classification naturelle des graminees. Bulletin de la Société Botanique de France 107:
32-79.

Pyrah G L. 1969. Taxonomic and distributional studies in Leersia (Gramineae). lowa State Journal of Science
44: 215-270.

Raven P, Axelrod D 1. 1974. Angiosperm biogeography and past continental movements. Annals of the
Missouri Botanical Garden 61: 539-673.

Richard A. 1851. Tentamen Florae Abyssinicae. Paris. 2: 358.

Roschevicz R 1. 1931. A contribution to the knowledge of rice. Bulletin of Applied Botany, of Genetics and
Plant Breeding 27: 1-133.

Roshevits R Y. 1946. Sistema zlakov v svyazi s ikh evolyutsiei. Leningrad: Kamarov Botanical Institute,
U.S.S.R. Academy of Sciences.

Roshevits R Y. 1937. Zlaki: Vvedenie v Izuchenie Kormovykh Zlakov. [Grasses: An introduction to the study
of fodder and cereal grasses.] Sel’khozgiz, Gosudarstvennoe Izdatel’stvo Kolkhoznoi Literatury.
Moscow, Leningrad: Agricultural Publishing House.

Sanderson M J. 1997. A nonparametric approach to estimating divergence times in the absence of rate
constancy. Molecular Biological Evolution 14: 1218-1231.

Second G. 1985. Geographic origins, genetic diversity and the molecular clock hypothesis in the Oryzeae. In:
Jacquard P, Heim G, Antonovics J eds. Genetic Differentiation and Dispersal in Plants. Berlin:
Springer-Verlag. 41-56.

Shantz H L. 1954. The place of grasslands in the earth’s cover of vegetation. Ecology 35: 143—145.

Shimamoto K, Kyozuka J. 2002. Rice as a model for comparative genomics of plants. Annual Review of Plant
Biology 53: 399—419.

Soderstrom T R. 1981. Some evolutionary trends in the Bambusoideae (Poaceae). Annals of the Missouri
Botanical Garden 68: 15-47.

Soreng R J, Davis J 1. 1998. Phylogenetics and character evolution in the grass family (Poaceae):
Simultaneous analysis of morphological and chloroplast DNA restriction site character sets. The
Botanical Review 64: 1-85.

Stebbins G L, Crampton B. 1961. A suggested revision of the grass genera of temperate North America.
Recent Advances in Botany 1: 133-145.

Stebbins G L. 1950. Variation and Evolution in Plants. New York: Columbia University Press. 643.

Stebbins G L. 1981. Coevolution of grasses and herbivores. Annals of the Missouri Botanical Garden 68:
75-86.

Steudel E G. 1853. Synopsis Plantarum Graminearum. Stuttgart. 1: 1-8.

Swallen J R. 1965. The grass genus Luziola. Annals of the Missouri Botanical Garden 52: 472-475.

Tateoka T. 1957. Miscellaneous papers on the phylogeny of the Poaceae (10). Proposition of a new
phylogenetic system of Poaceae. The Journal of Japanese Botany 32: 275-287.

Tateoka T. 1963. Notes on some grasses. XIII. Relationship between Oryzeae and Ehrharteae, with special
reference to leaf anatomy and histology. Botanical Gazette 124: 264-270.

Tateoka T. 1965. Porteresia, a new genus of Graminae. Bulletin of National Science Museum, Tokyo 8:
405-406.

Terrell E E, Emery W, Beaty H. 1978. Observations on Zizania texana (Texas wildrice), an endangered
species. Bulletin of the Torrey Botanical Club 165: 50-57.

Terrell E E, Peterson P M, Wergin W P. 2001. Epidermal features and spikelet micromorphology in Oryza and
related genera (Poaceae: Oryzeae). Smithsonian Contributions to Botany 91: 1-50.

Terrell E E, Robinson H. 1974. Luziolinae, a new subtribe of Oryzoid grass. Bulletin of the Torrey Botanical
Club 101: 235-245.

Terrell E E, Wergin W P, Renvoize S A. 1983. Epidermal features of spikelets in Leersia (Poaceae). Bulletin of
the Torrey Botanical Club 110: 423-434.

Thomasson J R. 1978. Epidermal patterns of the lemma in some fossil and living grasses and their
phylogenetic significance. Science 199: 975-977.

Thomasson J R. 1980. Archaeolersia nebraskensis gen. et sp. nov. (Gramineae-Oryzeae), a new fossil grass
from the late Tertiary of Nebraska. American Journal of Botany 67: 876-882.

Thomasson J R. 1987. Fossil grasses: 1820-1986 and beyond. In: Soderstom T R, Hilu K W, Campbell C S,



230 44

Barkworth M E eds. Grass systematics and evolution. Washington DC.: Smithsonian Institution Press.
159-167.

Tiffney B H. 1985. The Eocene north Atlantic land bridge: its importance in Tertiary and modern
phytogeography of the northern hemisphere. Journal of the Arnold Arboretum 66: 243-273.

Tzvelev N N. 1989. The system of grasses (Poaceae) and their evolution. The Botanical Review 55: 141-204.

Vaughan D A. 1989. The Genus Oryza L., Current Status of Taxonomy. IRRI Research Paper Series Number
138.

Vaughan D A. 1994. The Wild Relative of Rice: a Genetic Resources Handbook. Manila: International Rice
Research Institute.

Wang Z Y, Second G, Tanksley S D. 1992. Polymorphism and phylogenetic relationships among species in the
genus Oryza as determined by analysis of nuclear RFLPs. Theoretical and Applied Genetics 83: 565-581.

Watson L, Dallwitz M J. 1992. The Grass Genera of the World. Wallingford: CAB International.

Watson L, Dallwitz M J. 1999. Grass genera of the world: descriptions, illustrations, identification, and
information retrieval; including synonyms, morphology, anatomy, physiology, phytochemistry, cytology,
classification, pathogens, world and local distribution, and references. http://biodiversity.uno.edu/delta/.
Version: 18th August 1999.

Weatherwax P. 1929. The morphology of the spikelets of six genera of Oryzeae. American Journal of Botany
16: 547-555.

Wen J. 1999. Evolution of eastern Asian and eastern North American disjunct distributions in flowering plants.
Annual Reviews of Ecology and Systematics 30: 421-455.

Wolfe K H, Li W-H, Sharp P H. 1987. Rates of nucleotide substitution vary greatly among plant
mitochondrial, chloroplast, and nuclear DNAs. Proceedings of the National Academy of Sciences, USA
84: 9054-9058.

Xu Z ( ). 1999. Grass Genera of the World: Automated Taxonomic Descriptions. Beijing: China
Agricultural Scientech Press.

Yu J, Hu S, Wang J, Wong G K-S, Li S, Liu B, Deng Y, Dai L, Zhou Y, Zhang X, Cao M, Liu J, Sun J, Tang J,
Chen Y, Huang X, Lin W, Ye C, Tong W, Cong L, Geng J, Han Y, Li L, Li W, Hu G, Huang X, Li W, Li J,
LiuZ,LiL, LiuJ, Qi Q, LiuJ, Li L, Li T, Wang X, Lu H, Wu T, Zhu M, Ni P, Han H, Dong W, Ren X,
Feng X, Cui P, Li X, Wang H, Xu X, Zhai W, Xu Z, Zhang J, He S, Zhang J, Xu J, Zhang K, Zheng X,
Dong J, Zeng W, Tao L, Ye J, Tan J, Ren X, Chen X, He J, Liu D, Tian W, Tian C, Xia H, Bao Q, Li G,
Gao H, Cao T, Wang J, Zhao W, Li P, Chen W, Wang X, Zhang Y, Hu J, Wang J, Liu S, Yang J, Zhang G,
Xiong Y, Li Z, Mao L, Zhou C, Zhu Z, Chen R, Hao B, Zheng W, Chen S, Guo W, Li G, Liu S, Tao M,
Wang J, Zhu L, Yuan L, Yang H. 2002. A draft sequence of the rice genome (Oryza sativa L. ssp. indica).
Science 296: 79-92.

Zhang S-H, Second G. 1989. Phylogenetic analysis of the tribe Oryzeae: Total chloroplast DNA restriction
fragment analysis (A preliminary report). Rice Genetics Newsletter 6: 76—80.



	1  稻族及其在禾本科中的系统位置
	2  稻族各属的界定
	3  稻族的系统发育关系和分类系统
	4  稻族起源和分化时间的推断
	5  稻族的地理分布、起源和扩散
	5.1  稻族各属的地理分布
	5.2  稻族的起源和扩散

	6  存在问题

