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Abstract The genus Oryza belongs to the tribe Oryzeae, subfamily Oryzoideae of the grass family Poaceae,
consisting of more than 20 species. Among the species, about half are polyploids. These polyploids include BC,
CD, HJ and HK genomic constitutions and are distributed in Asia, Oceania, Africa and Latin America. Because of
its economic and theoretic significance, Oryza has attracted enormous attentions from scientists worldwide. Cor-
respondingly, many research data are accumulated for the polyploid members in the genus. In this paper, we have
reviewed the history of Oryza, especially the study of the polyploids. Based on our recent molecular studies on the
origin and phylogeny of Oryza species, we summarized the current status of the investigations on the classifica-
tion and phylogeny of the polyploid species. In addition, we discussed the perplexity and future direction of the
studies on the Oryza polyploids.
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JTEERT 0 B 4 24 (Ge et al., 1999, 2001a, b;
2002, 2005; Guo & Ge, 2005). A& HAR & — ik
DI S FEAN AL /N &, HVE S A KR 1 st £ R
PEo MEGLEARIITER, Rl e oo 24 i ic
XAT K, UEAREEMY) TR A AL By Cy BC.
CD. EFMIFIL7Fl 4 A 4 41 26 71 (Morinaga, 1964;
Nayar, 1973). FfiJ5, FIH>FAY%F B, Aggar-
walZ (1997)F1Ge%5 (1999) 43l % 52 tHAg )R G HJ
FIHK G AR 2R, Nk, H iR @b o4k
TLIOFP G Ak d] . BEFCIER R IR, FJa b A5 1 ok &
A2 A, BT R e R 5 AL B Cl Ey
FRIGH) A5 R Mp ok, A Y oA 2 A4 1523 3 A
BC. CD. HIFMHKK YRR D M (R, R XKLL
DO ARALE A P AT B A5 R ], I HAERE R
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R b, M T B A AR B R =
L, AH XS A 2 A rh G (1) R s 2
PEHVZIRIE R T B A 2 K D7 BT
B MIRREETFB, — 25 A sk s
7 i D 3 5 75 31 4% 5% 78 (Amante-Bordeos et al.,
1992; Brar et al., 1996; Multani et al., 2003). {H/&iX
L6 AN [ 2 A5 AR AR 5 R st AR 2 A i)
Wby, B2 A RIS A RHRANTT K.
TR I 6 22 (AR BRI, A BRI 30 3 B8
PIEERR . IERRE TR, k2228 Kik
PRSPt 20 B AR R I A B2, X LR I 2 A 4
LY IT R T 8 M) 12 B WE 5 (Roschevicz, 1931;
Tateoka, 1963; Vaughan, 1989, 1994, 2003; Mor-
ishima et al., 1992; Wang et al., 1992; Aggarwal et al.,

R TEJB YRR Y O AR LA Jl A b 2 53 47 (Vaughan, 1989, 1994, 2003b;

1999; Ge et al., 1999; Buso et al., 2001; Li et al.,
2001a, b; Thomas et al., 2001; Bao & Ge, 2004). A
TE 17 o (R R e 2 A5 A BRI o g s, S A T
ISR, NH T REZ S KM RRERE
KA IR L, [N 6 8 8 22 15 (AT 90 b A7
FE IR ) 8 S ARG T [ HEAT T 18

1 HEEZEERMISENRZABEXR

& b KRAAT 104> 2 A5 ARk, A
FEM S BT SRPHAMEIN (D). FE B R A
PRI 25 5 22 57 WRE & 22 A5 AR T S R R A
ARG I AN L, RS2 428 (R 1)

J5FHRAE, 2001)

Table 1 Genomic constitutions and geographical distributions of Oryza species (Vaughan, 1989, 1994, 2003b; Lu et al., 2001)

Jetifhdl Gy R Ptk (2n) I3 A0
Genome Taxon Chromosome No. (2n) Distribution
A O. barthii A. Chev. 24 B Africa
O. glaberrima Steud. 24 PE9E West Africa
O. glumaepatula Steud. 24 $7 75 South and Central America
O. longistaminata Chev. & Roehr. 24 JE9N Africa
O. meridionalis Ng 24 WKF) T AHF Tropical Australia
O. nivara Sharma & Shastry 24 LYY . PG Tropical and subtropical Asia
O. rufipogon Griff. 24 TEPHFAE  SEHAT, R E#F Tropical and subtropical
Asia, Tropical Australia
O. sativa L. 24 A5t Worldwide
B O. punctata Kotschy ex Steud. 24 e Africa
C O. eichingeri Peter 24 B, ZdE South Asia and East Africa
O. rhizomatis D. A. Vaughan 24 WrH =K Sir Lanka
0. officinalis Wall ex Watt 24 WA . WA Tropical and subtropical Asia
O. australiensis Domin 24 BRI G Tropical Australia
O. brachyantha Chev. & Roehr. 24 AEIM Africa
O. granulata Nees & Arn ex Wall. 24 B, R YE South and Southeast Asia
O. meyeriana (Zoll. & Mor. ex Steud.) Baill. 24 Bk H Z JE W New Caledonia
BC O. malampuzhaensis Kishn. & Chandr. 48 EE India
O. minuta J. S. Presl ex C. B. Presl 48 e, EAIEH LA Philippines, Papua New Guinea
O. punctata Kotschy ex Steud. 48 I Africa
CD 0. latifolia Desv. 48 $1 T 39N South and Central America
O. alta Swallen 48 $7 75U South and Central America
O. grandiglumis (Doell) Prod. 43 $7 755 South and Central America
HJ O. longiglumis Jansen 48 ENefr Bz & W, MATWH LA Irian Jaya, Indonesia
and Papua New Guinea
O. ridleyi Hook. f. 48 FE V. South Asia
HK O. schlechteri Pilger 48 EAT B LA, BB B2 AW Papua New Guinea and
Irian Jaya, Indonesia
O. coarctata Roxb. 48 FY. South Asia
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Fig. 1. Geographical distribution of Oryza polyploid species (based on Vaughan, 1989, 2003b).

BC genome: © O. malampuzhaensis; @ O. minuta; @ O. punctata. CD genome: @ O. alta; ® O. grandiglumis; ® O. latifolia. HJ genome: @ O.
ridleyi; ® O. longiglumis. HK genome: @ O. schlechteri; ® O. coarctata.

TBCHR O Z A AEUFEIMYF: O
punctata Kotschy ex Steud.. O. malampuzhaensis
Kishn. & Chandr.f10. minuta J. S. Presl ex C. B.
Preslo HARMSEL />, (HIX3AN)Hh ] B (14 1 21 A
VAN B 1) 70 IR A & AT B A s 22 A A
WANEIRE— DR 2 AAEIEMNO. punctata,
& AN R A S — 4R 2R AR AR (BB) 4N i B R 2 4
"EDUAE PR (BBCC)A ML AL 14 F » Sano (1980)iH 1L
AEE, kG R KR
L AE2 K BEAE 16/ MR AT LAIX 43 DAL P e 4 Jfa 72,
PRI LR L N — 5 AR DU A5 4 23 AL BE A O, punc-
tata J3 B R BN RO Fh o AT — 284 3 T O
schweinfurthiana Prod.>KF51X0. punctatalr) U544
2, R Prodoehl (1922) 75 MK $E HIXANFh 44 I I
WA H RGO K. Fse b, 0 TARIHIL
FFBCIYAHAAYI I, AN [ 1) 27 3 I A7 AE T3 AN O ik
(Hu, 19701 1 ik X6 3 A 40 Fl 2 G o AR 47 49 1)
MEE, Hu (1970)iEWILEARP 53 A 1) 53 S — A O,
eichingeri Peter M AEE VYRR U 8L . (HUZ, 7Rt
2ZHij, Tateoka (1965b)X}[FIFf:45 AL MEBEAT WA
A ATEO. eichingerith S AFAE Ak, B, G T
O. eichingeri &5 A7 AE DU A% AR 41 L B A S5E 1) — B
{7AE o 280238 5% Tateokasg Wi A Ky iX AP AT %

R(CC)E X (Vaughan, 1989, 1994, 2003a, b; Aggar-
wal et al., 1999; Buso et al., 2001). P51 1(Bao et
al., 2005)F1HAth 2% ¥ (Aggarwal et al., 1999; Buso et
al., 200)FIWFFE, FEH T E bR /KRS (IRR)
iy, —Se R WS N 0. eichingerilfIFf i
o B SEAFAE S AR ZH R BCHI DU 5 AR, (H 2
TSP TSRS, X I P G 138
T AR JE AN X EE K & 1T B A2 O. punctata I 17 &
(Aggarwal et al., 1999; Buso et al., 2001; Bao et al.,
2005)

AR SBCHAARH I FIA ], K& 55 oh
PINBBCCHIR # AT A AR 0 I 2, 73 A X 354l
FHXT SR R, 1 BEAT IR A EASAR) 8 7 A1 1
AERIFRO. officinalis Wall ex Watt% % /b /b kA=
R H, O, minuta AR FERE A I
() B A 2 BT JL N I 43 A (Vaughan, 1989, 1994,
2003). PRk i A A A 5 K 3R (Bohol) B A1
IR (Leyte) By 0 AT X 52 /- AAE AR B V.. R IE.
K EAEF RV RO, officinalis (15341 X AH HAZ
B, XA 0 T8 &S B AF A — 8 R EE I AH
BA, DALkt — 83 28 25 SR i SRS AT A Sk (R M ) A
(Backer, 1946; Duistermatt, 1987). {H /&, Tateoka
(1962)FEXF X PR AN FI ) T T B AN AT T VE4H 1) T 2



6 KR Journal of Systematics and Evolution 2008 46 %5 1 3l

P Eda X PSR DU /INBEAE [ HE AL 7 50
ke bR E . B TR FE 4
BB, A ST DL AR /NS R AE AR X
93 THN, O. minutalf1 e EARZ K B BBCCHE AN A
T0. officinalisiICC. %1 IXLE B A HNI40 2= IR RF
W e ¥ (B RN CIE L S W WS S NE 2|
Y % 5% $% % (Nayar, 1973; Vaughan, 1989, 1994,
2003a, b; J7EIHREE, 2001).

0. officinalis (CC)
O. rhizomatis (CC)
100f———— 0. eichingeri-s (CC)
O. eichingeri-u (CC)

62 O. alta (CCDD)
97 _E 0. grandiglumis (CCDD)
0. latifolia (CCDD)
[ O. alta (CCDD)
2+ 0. grandiglumis (CCDD)
O. latifolia (CCDD)
O. australiensis (EE)
0. granulata (GG)

99

B2 H:TAdhl, Adh2F GPATRER & 318U 1 i R 400 (5] H Bao &
Ge, 2004)(F K=916, CI=0.93, RI=0.94), 4> L HIHUE R K T50%
IR SR, RARRCCDDI ik

Fig. 2. The single most parsimonious tree inferred from the combined
Adhl, Adh2 and GPAI data sets (from Bao & Ge, 2005). Numbers
above branches indicate bootstrap values above 50%; boldface indi-
cates the allotetraploid species with CCDD genome.

Oryza malampuzhaensis Kishn. & Chandr.;& H
I AN A X b5 b Je) BRI BBCC U A5 44, LA BN L
R HR P 1k L ik (Western Ghats) 120 & Ja 3 AR
FRRFAT Ao SR RN HA T I /ME A B
T R8¢ W 1 46 1A 9% Krishnaswamy 1 Chandrasekha-
ran (1958)1F A B b AT ik, HA A LR T8
()53 HE A, — H R REIE 4 — MG % . Tateokaft:
19624F, Xt O. malampuzhaensis )P bRABEAT T
WIS, ARNIX AL TS AR H AT %
O. officinalisAN[R), {H =N N =3 2 (A Gk/b 2 4%
FITE A B W, KK O, malampuzhaensis [% 4 O.
officinalis{f17 . Vaughan (1989)7EWIF5Y 24 B4
WME SN, ¥ 0. malampuzhaensistF 4 O. offici-
nalis FIVU AR R BEEAT H IR, 2ty th, BT
I AR bR AR R 5 2 e A SR I TR A B,
T IX AN VU A R SR HE 1) 2 FE ML I8 75 BRI 5 7R
HARD PP A TIRAI LI o 18 I G AR 2 S A7 24 A8

(GISH)BE AR, Li%(2001b) M4 HE K2 f) £ BEIE A O.
malampuzhaensis /¥ 4 A AR 1 (i W BBCC, 5 444
RYLUA CCI ZAFARIFRO. officinalis i B3 W 7 5,
[i] B 20 O R B S 5G, Liss 4R B T 0. malampuz-
haensisFO. officinalis{EA6 7 AR FNEEH 7345 56
T AIF KL et al., 2001a, b), DIk E
O. malampuzhaensis (T AT . Thomas%%(2001)
TEJoseph%5:(1999)%f 11/NO. malampuzhaensis 398 &
FEMTSCAE R B IR PEN I 384, 22 5 TR R4 Fx
WCH SIHSE T 0. malampuzhaensisFO. officinalist]
AR ORR, G5 RRI ZF 2 MR W 1 2
5, IS E K O. malampuzhaensis ib Bk — A~
P53 FETAR . FR e (AT BORUR AR o JE PR 1)
PR e B B 2 & P (RFLP) 2 BT 45 45 1 (Bao et
al., 2005), TA1E—DH5€ T O. malampuzhaensis%x
AR IBBCCH i, 26 AR O I H Al 55 A
Bds, TAVWEFREO. malampuzhaensis{E A ST
PRI o
T CDREARA I WIFIAT3H: O. alta Swallen.

O. grandiglumis (Doell) Prod. FO. latifolia Desv., 4=
18 JR3 B J AT A8 T S AT e DG, Lo A XA T S
(K1), Hrho. latifolia®) 53 i X B2 K, O. grandi-
glumisP) 73 AT X B/ RVEEIERS b, U B R
(IR RN SE R R0 (>2 em), CCDDZ A5 1A FIH5 &
AR AT B 5 X 53, AR eI A 2%
OB TEAZE R JiAb, X3RS AT W]
A, G Rh 2 8] 0B AR5 B 25 (Gopalakrishnan
& Sampath, 1967). [R5 W AZ0K B AT 1A BE R 34
FhK 48— EA 15 11 Tateoka (1962)ELAs 40 Hs
WEFE T X3 KB, N /NEKE(O. latifolia B
AR ELI N A AN KN, grandiglumis AT
BORIANE IR & e dF X 3 PEAR . {H & Tateoka
WA IR H, 2K 0. alta. O. grandiglumisF10.
latifoliakb P A 34N Pk s 1 /i W5 > Ab BE 5 — N
MR SRR ) R, Al B T IR FE3 AN BT
o M 18 F B2 SRS, Aggarwal 5
(1999)f5 1, 3CCDDYF i A7 754 HoAe s At
YRl AT ()25 S R R FF HAE3AN A, O. altaFO.
grandiglumist] Z 50K 6 K F ST o Al 1 Tl y A )
Tt AL BE B I LE B, Aggarwal 55 L FF O, alta M1 O.
grandiglumis PP RN FE . )5, — &5 Fit5lH
FE4R R T3 DU AR I 2 ME R RGER B R R



(Wang et al., 1992; Ge et al., 1999; Buso et al., 2001;
Federici et al., 2002; Bao & Ge, 2004). #iT,
Vaughan®%(2003a)#2 t, MBS MIEHE, 1LEN
X 73 LA B3N R SRR RO AN AR 1 o AR 1)
T AR S R IR AFAE— A0, altaMO. grandi-
glumis WA JERE . KAy CCDD St AR 21 14
P N iZe B A FASHER R G4k AR
k2 H K 5E(Ge et al., 1999; Bao & Ge, 2003b;
Bao & Ge, 2004), AT —DRAE 73 A itk
Z R EYNNR R R, I HAEIX3AN YA 2 L
=R TR R PR

THIGEARA T2, O. longiglumis
Jansen {7t BV J& V4 VAT T AR S5 J L A B/
Ai, MO. ridleyi Hook. £.JU)" 2 /AT AEBRIEHE 5 LA
AN AR B A5 B O 2R A, 2001) o XNl ER G B
G WIFEARI A HN T 1T 25 2 A & HoAth 4
FlAI X 5 (Vaughan, 1989). 1£45M17035— A4
ANFE RN ] B /N K B BB D X 43 DA AN b
PICHREAE, RITEO. ridleyih ANE MK EA A
NI —2F, TTEO. longiglumis T ANE AMNE R K
ST KT ME K . {2 Vaughan (1990)7E4
BT — M UE M EAEMO. longiglumiski A JGih K, LA
D3 I AN P Al ) O B AR AT IS AT BE A AE 1)
SRR, RILEBURO. longiglumisVANO. ridleyi
VE Ky — N TF . T, NaredoZ5(2003)F I IEA . 4>

WA, BN R R 2 AR S KA T

I R] 2 A2 S0 S5 R HE BT VR T IX PSR
DIRE, ERFFO. longiglumisFNO. ridleyifE
IRYAL IO LI

B HK G R 21 1 ) F H i 4 A A AL 3 O.
schlechteri Pilgerf10. coarctata Roxb. (Ge et al.,
1999), i & A1 B EE J& 18 57 A A7 5T JL A E 43
A, R E N B (<2 mm), 1 H2E E
B, 1053 o0 An T w0 G I I X,
i S PR 0 o R B U 2 e £ A 2H A B F) ) A,
PR BRI MO, coarctatal¥1VAJE 7], T AR
a3 T E WA SV G RS 7 e e L
fil ) 4E K 2R AE, TateokafE 196555 440. coarctata\
T @ vh % 21 50 JE PorteresiaZ. K o {H & —S6H 5%
(Sarker et al., 1993; Jena, 1994; Brar et al., 1998)%
W, AHX ARG AR SN, O. coarctatar:ME—fE
% LU IR 25 2 R SR AR ) AT M ) 32 ) W Rl o T4
K, BIRLRAR ., HHER A NRZ I 45— R 51 7 Tk
P5(Ge et al., 1999, 2001a, b; FEIV B, &40, 2004)H
2 UF R, O. coarctata ANMB & FFG @MY O.
schlechteri—FE I YL AR 4 ¥ BHK, 10 HA48% it 2 TR]
WHATRIE R G K E KR (Ge et al., 1999, 2001a,
b; FEAVJE, BA, 2004; Lu & Ge, 2005). 1HAE, X}
FHAMYLAARA, O. schlechteriflO. coarctatattJt
AMAEE ERBIAF W] S 25, DRI 2 2 Ta] )
RGEKE RRIEARHRNFT

HMEZ FHRESRER

la. /ST T2 mm, 7= T L PR Oryza schlechteri
1b. /K T2 mm, ZE 5T JE T e eeeerr e eee e aes et et e e e e e e e 2
28, AN FHNFEEFARERRI TR ev vvvveeneenesnnensenseeere e ees et te ettt ettt e e s e s et st e e sttt ettt e e 3
N A e AN L N G L L O P P P PPN 4
3a. MIREETE . B, BEU LR O Eh i B I A T Ao eeeeeeerennnieee e e e ettt e 0. coarctata
3b. LRI A T AEH T ASAEAE S SR B T B g e ree e oo s e e 5
da. FERRTI R, T TE B G T2 Cmieeereeeeeesseneeeeoone ettt e e 6
Ab. HIBRATIRTIE /I, I FEAE T2 Girer reesessesersesessessnsesensanssssststes et aassassesses s aae st es et et ase shesesses et esesaeeses st ase sess 7
5a. WA, TEFR, HHEHLR, PMEE T T ANF AR ool 0, longiglumis
Sb. MK, THEEAL, AT T, NV TR LM ereeveeeerereesersesenensestnt e sttt e st et s e s 0. ridleyi
6a. INZYMEEJLT-A K T T ZEAE 2 PR e eeennncernntttmiiiiit i 0. grandiglumis
LTS LA 2 i i T s T PP PP 3
7a. TEJTH’J%%ﬁ@ﬁﬂzglﬁgﬁfﬁﬁﬁﬁﬁmﬁj\ﬁi .............................................................................. O. punctata
Tb. TSI REI T B A LA A A, IR 12 eeeeeeeee e eereer e ettt ettt e e 9
8a. M AET°5 cm, /BT T7 MUmiceeeseeeseeneeneeeeseme ittt ittt ittt sttt ettt 0. latifolia
8b. MB8T5 cm, /PHHAET-7 Mmeerrrreeerrennersente et e ettt e e 0. alta
T = o O 000 PR PR O O. minuta

s++++=+O. malampuzhaensis
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Key to allotetraploid species of the genus Oryza

la. Spikelets shorter than 2 mm; NOAES haAIrY..........oiieieiii e 0. schlechteri
1b. Spikelets longer than 2 mm; nodes usually N0t hairy........ ..o 2
2a. Sterile lemma SUDULALE OF SELACCOUS. ... . ...ttt e e ettt ettt et e aas 3
2b. Sterile lemma linear Or JANCEOLALE. . .. ... . .ttt e 4
3a. Leaves narrowly linear, coriaceous, erect, occurs in brackish water................o.ooiiiiiiiiiiiii O. coarctata
3b. Leaves linear or lanceolate, not coriaceous; not occurs in brackish water...............cooiiiiii i 5
4a. Plants large, leaves Wider than 2 CIM.........ouiui i e e e 6
4b. Plants relatively small, leaves narrower than 2 CIM...........o.oiiuiniiti e e 7
Sa. Ligule short, tip truncate, auricles glabrous, spikelet as long as or longer than sterile lemmas........................ O. longiglumis
5b. Ligule long, tip acute, auricles hairy, spikelet shorter than sterile lemmas.................cooiiiiiiiiiiiiiiii, 0. ridleyi
6a. Sterile lemma almost as long as the fertile lemma...............cooiiiiiiii e 0. grandiglumis
6b. Sterile lemma much shorter than the fertile lemma....... ... 8
7a. Panicle base usually with 2 or more (often 3—5) equally long branches.................oooiiiiiiiiiiii O. punctata
7b. Panicle base lacking whorl of branches, usually 1-2 branches. ........... ..o 9
8a. Leaves narrower than 5 cm; spikelets shorter than 7 mmi............cooiiii e 0. latifolia
8b. Leaves wider than 5 cm; spikelets longer than 7 mm....... ..o e 0. alta
08, LIGUIE GlabIOUS. .. .ottt ettt e ettt aas O. minuta
9b. Ligule hairy in UPPer MATGIN. .. ...ouuenit ettt ettt et ettt et et et et et et et et et e et et e e e et e eeenanans O. malampuzhaensis

2 FERZEREEIRFRAREL

@ Z A AMER R Z . 2 RIERE. Wk
T ARPASRN R e AR A, T HA B AR R
AR, IX O AT G 22 A5 A TR D R A AR, 5
Z 2 PR AR, S AR B BC Y (AR 4L 1)
Ykhb LA PR BEAL I S (Wang et al., 1992;
Aggarwal et al., 1997; Ge et al., 1999),

I P S B U A% A B Y ) PR BRI SR
ERAADNATERL . 75 LA T AR R A B A A v - S A
DNA% T2 #£4%J5, DallyflSecond (1990)F5 i, BC
Gt AR M HATANF YR 7 28, Heh DU A A O.
punctataF1CH (PR 2 1) A% PR R I H B0 1R 5t 4%
KR, MPUEAKRO. minutafO. malampuzhaensis )
FIBHR AR ) A5 ARR I R &R . 1)
P 13 & 2 AR BE Z 152 4% 1 ¥ 55, Dally #1 Second
(1990) 15 X412 HH 77 Jog BC 4 £, 14 2 4 b A £ 2 ke U
WA, /5, Wang®:(1992)i i #% S K ) RFLP,
TE T REE2I N3N Z M RE KT K
ZRIPEAL b, )AL B S AR g b, HEW T RS R
Z G AT IAE AR AL KRR, N3
BBCCUU5HAAFHO. punctata. O. minutafO. malam-
puzhaensis S &£ H RGREERFE 2 2 1 T [R]I
HCY AR ) AR LI N . GeF5(1999) 78
3 F FH it SR AR e b () BE R st A% DL AR IR DR I
REEEAE (PR AL, T — NS4y BORT MK HS
DURIE R THR N TRE N RER B KRR, BN

2 HE PR 51 LR 1) TR 1 S 58 DY 3% A4 (10 A 5t
i) 8 . R B BC YL (AR A R B AT IR () 43 3
A, BEAS[EBBCCHI M 43 7l R A B (444 5C
Bt (R A RE R ORACRYE . Aggarwal 55(1999)F H]
RAPDIWHR GBS TRREI RAERKE KR, I
H— 3 W BBCC W 5K 11 0. minuta/O. malam-
puzhaensisFO. punctatalt)CC A% AAH S 1T G 53l
2k B O. officinalis F12k HAEI I O. eich-
ingeri. BT, A LERIL(Bao et al., 2006), X,
AT INBBCCPU £ A4 P EC Y5 ABL T~ FH L 3 A1 A7 25 )
KZo O. minuta5FETIMND A O. officinalis, LA
} O. malampuzhaensis 5 W1 . >R 3 A O, eich-
ingerifO. rhizomatis RN BT RSEE KRR, M5y
WAEAEIN M O. punctata B 1 [F 3 5 A7 11 O.  eich-
ingeriZCILHVE VI RCHR,

K T CCDD ¥ A 1 2 Y In] @, LA Wang 55
(1992). Aggarwal%(1999)F1Ge%5(1999) Ky X3 1)
FULFF34CCDD WY F5 AR R I T — s Fh 48, &
I BEAE B CR AR A T, XA HAD
P ARA PR, IF AR T SCRED Gt AR 4RI
T AR O. australiensisH B AR 4 A A5 45
B G R . HE, R AL R A 24 AL 1)
Jrik, FukuifE(1997) AL, LAARICIICCH (k4]
Ck A 5RO, officinalis) i) 5 DNA N 4L, [
CCDDYAAARL(O. latifolia) ) WG OARTLAT, It
AFE T W R EAECHID R AR 2l 2 TR PH 2 22 57 o
PRI, FukuifE(1997)#EM, CHMIDHEALAIERZTIIR



JFA AR R P R, R I DY Rl AT
REC YR T CYta k4 » Li%(2001)F) H [FIAE AR BE
—B R, EYOARAMICLL DY AR A L, H
AR HAR 2K, R AR E S AR 41 1] g 2
CCDD VY AR ) EAZAL G o (H AR PE3AMEEE U
LN Adhl . Adh2FNGPATKEE I 43 59 R A 10 &
G BR(Bao & Ge, 2004), TATRIDFIEL: (o4
HEFIEFHEVNRERE KRR B2EHET A3
ANIER A TR B I W L R G R B, NIX AR
BRI LUE H, 3ANCCDD U 5 A9 Rt BL100% i 52
FER= A U R B Y (AR AL I PP 3R A A — A4
[ S . BT GPALAdh 2 AT B CHER)
AL, HEREN RS E WD e 7 3A
DAFE I FOME AdhFE R EAT R G0 & 43 45 2 1
R, BIPANGLAARZ e R A TR — Sl A 58

BT HIFIHK Qe AR 4L 1 2 54k, Harkef
AT A TIE 5 B2 A 0 2 G (A AR AT IR TT R SR U . Ge %%
(1999)7 BRI (AR . AdR2FImaKFEN RS R T
B AE R B, X S Y AR AL RIRS I ) BILAT BT
B AR I BB G R, RIEHEN S H, T
RIK I A5 AR Rl ek 2 O K 4ol B e A e R 0o

3 TR ERR D EFER

REEL UMY RAE RIS ), )R
ZAARERIER R KT R RINIEAMELRE LT
(Tateoka, 1963; Nayar, 1973; Vaughan, 1989, 1994,
2003a, b; Dally & Second, 1990; Wang et al., 1992;
Aggarwal et al., 1997, 1999; Fukui et al., 1997; Ge et
al., 1999, 2001a, b; Buso et al., 2001; Li et al., 2001a,
b; S5EHREE, 2001; Bao & Ge, 2003a, b, 2004; Guo
& Ge, 2004; Bao et al., 2005), {H—4E R 50 K F (141
5 i) 7 DA % ST ) A R AR BSOS AT AR A R
3.1 ST TN E BY F

T & 2 S AR Aol (1) 43 R AN 5 R RAE, 5l
T 2 IS L [ 45l A 1) A% AR ) Aol Bl 41 i 28 %
TEPN I, XMIRZ IO B, B4R 20
A () SR VY5 AR O, punctataFIAI YY) Ah—A> — A5 4E
WM O. eichingerifi A5 EH AL 1) TEARHAE, 2020
LEG 2 WHRNE, /NS E, MR, P, B
., E, RIS ES. WE. REESR, 1

B, BN RS 2 A S KA AE RS 9

L. 2O AAE, BT REL, DAY
(TR 2545 (Tateoka, 1965a)A4 REXF & A143 TF. B
XFE, BT BARASHIENB N, BT 8] E]
RAE ML, TCHER I T 43 RIMAEL . 514k, O.
punctataibt A AR Y, ZETRES ERA IR
Y IEAE X, RN O. eichingerith /& 75 A7 AE DU fi%
P& A1 A% i 4 4 (Tateoka, 1965b; Hu et al., 1970;
Vaughan, 1989, 1994), iX L& #( i i 1 VU £i5 44 O.
punctata®$ 8RR RAEE o BN AR & A 71 DY
5K O. malampuzhaensis . O. minuta 1 — 54K O.
officinalis2Z o X1 XA VIAEAA R £ MCCDD £ %
A Fp, R TEAS . MO A I A8 SR B s, 4y
N8 EATFIAE RAE
32 EZERYFHEZEYIFEIR

REE TN TBNRE KT RRN, 12
%% (Wang et al., 1992; Aggawal et al., 1996, 1999;
Ge et al., 1999)#%uF K E @ 2 5 AR IR, (HH T
LRI A IR T B 0 8 g AR A, — L8 oG
PE i) AT RRR AR 6

BCH AL (K ) Fh AL 35 23 A AE LI O, ma-
lampuzhaensis 1 [7) 5 43 A1 75 VY R KV 91 ) O.
minuta A N AAEAEMPIO. punctata. "SRRG F
7kl (Dally & Second, 1990; Ge et al., 1999)% ], X
3MPUMEAR B A A IBER, O. malampuzhaensis
O. minutaWBEARYAEAKL B, 1 O. punctatalf) B}
AGOARA N Co BT HAGOARABI) 5 4K(O.
punctata) RAEAEM 3 A, BAA G EARLACIY A5k
N X3RRI, PO, officinalisFO. rhizo-
matis 5P ATLENLM, M O. eichingerils: T E A fEAE
DAL, AR 2 AT e 0 22 e PRI A AN
[F] 43 A3 X [ 3N BBCC U i 4 42 Gt e i Yt JF: 1 A
AR AT SR B AT A 2k

[R5 1R 258 i) 3 HH I AECD G AR L [P 0k vh o
J& T CCOD#) Rl 34, b 73 A b ) 1 O.
latifoliaf¥ )&y FRAE T S PN R S Y0 LA AN LERE &
FIANFO. altafNO. grandiglumis F AL FG PN
HMAT I I (Vaughan, 1989, 1994). HL 0T i@ i W
G [ b 9 i 2 e U P G £ A4 PN AT A R A
EG AR, g R, X3 VIR A
T2 REAARACHID (Morinaga, 1964; Nayar,
1973)0 IS4, 15— B, IXELCCDDYIF it
AJRE HH S CHID G (A& 21 1K) A5 AR P b A A A 248
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W (A2, fEREIAERPMh, JER3A S
CHAAMRLLI) A5 AR CRY), 10 HLAR 7375 G
KEELASE o A RIX3AE CH AR 1) A5 ARl
] M1 2 9 B CCDD# o 7R Bk &, 1 H 4% B A
CCDD Y Fh T i rh 7k 48 T AT A FE (0 £ (0 55, 2
CCDD) Pk i v LA M T B 1) 0 8 A3 — ]
RS N SR, R S N TR T ORI
A, H AT ER R A A R A DY oAk
AL A% A Y Fh(Vaughan, 1989; Fukui et al., 1997),
BT D 4 (0 AL AL S 9 14 34N DU 5 Ak b vp A7 A (3R
1)o A8 ADY A ARZ 2 Qfe] B BIX LR 7k 4 5
SRECH CCDDH MUY o 85 | NVE R B A
WIRHTHTE, V2 & FDY ORI Frig, H
A8 6 [ &5 A AT 3K — ) i — A Ik
R AR SRARFE R N 2 A BR3P 51 I 25 A 5T
(Bao & Ge, 2004), FATRILAINHICC A APy
(O. officinalisF 0. rhizomatis)5 CCDD¥F H F1CH
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FLR AOAH S . AFR IE AT T 3 1Y, X LS A AE
I CR A AL KR I E (D) He (R4 1) m] BEAL G
SEAEAT AT HBBEAT 2458 IF 2 A A, SO i
A B SE PR 45 ] K AR BT AR o BedlT, Zhang il
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T3 AR C R AR A YR )AL 2 VA R
0 VW i i 2 SR R O iR N TE AR NN o
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Z I, A S HIFTHK G 0 R 20 22 5 44 R RS Y5 A 23 5
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SR LA R RGN 7 T2 e A R ()P
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IR T A T4 I PR B B DAL, B L 2 A AR PR A Yt
Aoy FHEAHLEI, X+ fir T B R 7 TR A
A SR X

it B R A RFFE LA (30470124, 30430030),
FOF A2 AR F A L H 3T % (NCET-06-0609),
b AR 1 £ 4(2007BS08020), LAY “+—A”
FTEFARE, BFIFERFHEATB I EALT
Bh, 4FrbEH.

S35 3k

Aggarwal RK, Brar DS, Huang N, Khush GS. 1996.
Differentiation within CCDD genome species in the genus
Oryza as revealed by total genomic hybridization and
RFLP analysis. Rice Genetics Newsletter 13: 54-57.

Aggarwal RK, Brar DS, Huang N, Khush GS. 1997. Two new
genomes in the Oryza complex identified on the basis of
molecular divergence analysis using total genomic DNA
hybridization. Molecular and General Genetics 254: 1-12.

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

Amante-Bordeos A, Sitch LA, Nelson R, Dalmacio RD, Oliva
NP, Aswidinoor H, Leung H. 1992. Transfer of bacterial
blight and blast resistance from the tetraploid wild rice
Oryza minuta to cultivated rice, Oryza sativa. Theoretical
and Applied Genetics 84: 345-354.

Backer CA. 1946. Wild species of Oryza in Malaya
Archipelago. Blumea 3 (Suppl.): 45-55.

Bao Y (fL5), Ge S (%540). 2003a. Phylogenetic relationships
among diploid species of Oryza officinalis complex
revealed by multiple gene sequences. Acta
Phytotaxonomica Sinica (f847) 73 5 2%4Kk) 41: 497-508.

Bao Y, Ge S. 2003b. Identification of Oryza species with the
CD genome based on RFLP analysis of nuclear ribosomal
ITS sequences. Acta Botanica Sinica 45: 752-756.

Bao Y, Ge S. 2004. Origin and phylogeny of Oryza species
with the CD genome based on multiple-gene sequence
data. Plant Systematics and Evolution 249: 55-66.

Bao Y, Lu B-R, Ge S. 2005. Identification of genomic
constitutions of Oryza species with the B and C genomes
by the PCR-RFLP method. Genetic Resources and Crop
Evolution 52: 69-76.

Bao Y, Zhou H-F, Hong D-Y, Ge S. 2006. Genetic diversity and
evolutionary relationships of Oryza species with the B-
and C-genomes as revealed by SSR markers. Journal of
Plant Biology 49: 339-347.

Brar DS, Dalmacio RD, Elloran RM, Aggarwal R, Angeles R,
Khush GS. 1996. Gene transfer and molecular
characterization of introgression from wild Oryza species
into rice. In: Khush G S ed. Rice genetics III. Manila, the
Philippines: International Rice Research Institute. 477—
485.

Brar DS, Elloran RM, Talag JD, Abbasi F, Khush GS. 1998.
Cytogenetic and molecular characterization of an



intergeneric hybrid between Oryza sativa and Porteresia
coarctata (Roxb.) Tateoka. Rice Genetics Newsletters 15:
43-45.

Buso GSC, Rangel PH, Ferreira ME. 2001. Analysis of random
and specific sequences of nuclear and cytoplasmic DNA in
diploid and tetraploid American wild rice species (Oryza
spp.). Genome 44: 476-494.

Dally AM, Second G. 1990. Chloroplast DNA diversity in wild
and cultivated species of rice (genus Oryza, section
Oryza). Cladistic mutation and genetic distance analysis.
Theoretical and Applied Genetics 80: 209-222.

Duistermaat H. 1987. A revision of Oryza (Gramineae) in
Malaysia and Australia. Glumea 32: 157-198.

Federici MT, Shcherban AB, Capdevielle F, Francis M,
Vaughan D. 2002. Analysis of genetic diversity in the
Oryza officinalis complex. Biotechniques 5: 173—181.

Fukui K, Shishido R, Kinoshita T. 1997. Identification of the
rice D-genome chromosomes by genomic in situ
hybridisation. Theoretical and Applied Genetics 95:
1239-1245.

Ge S, Guo Y-L, Zhu Q-H. 2005. Molecular phylogeny and
divergence of the rice tribe (Oryzeae), with special
reference to the origin of the genus Oryza. In: Toriyama K,
Heong K L, Hardy B eds. Rice is life: scientific
perspectives for the 21st century. Los Banos, the
Philippines: International Rice Research Institute. 40-44.

Ge S, Li A, Lu B-R, Zhang S-Z, Hong D-Y. 2002. A phylogeny
of the rice tribe Oryzeae based on marK 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. 2001a. Rapid and reliable
identification of rice genomes by RFLP analysis of
PCR-amplified Adh genes. Genome 44: 1136-1142.

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

Gopalakrishnan R, Sampath S. 1967. Taxonomic status and the
origin of American tetraploid species of the series
Latifoliae Tateoka in the genus Oryza. Indian Journal of
Agricultural Science 37: 465-475.

Guo Y-L (¥5W.78), Ge S (% 4%). 2004. The utility of
mitochondrial nadl intron in phylogenetic study of
Oryzeae with reference to the systematic position of
Porteresia. Acta Phytotaxonomica Sinica (Fi443 2524 4R)
42: 333-344.

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.

Hu CH. 1970. Cytogenetic studies of Oryza officinalis
complex. III. The genomic constitution of O. punctata and
O. eichingeri. Cytologia 35: 304-318.

Jena KK. 1994. Development of intergeneric hybrid between
O. sativa and Porteresia coarctata. Rice Genetics
Newsletter 11: 78—79.

B, B R )R 2 AT S KA AE R 11

Joseph L, Kuriachan P, Kalyanaraman K. 1999. Collection and
evaluation of the tetraploid Oryza officinalis Wall ex
Watgt (0. malampuzhaensis Krish. et Chand.) endemic to
Western Ghats, India. Genetic Resources and Crop
Evolution 46: 531-541.

Krishnaswamy N, Chandrasekharan P. 1958. A new species of
Oryza L. Madras Agricultural Journal 45: 471-472.

Li C-B, Zhang D-M, Ge S, Lu B-R, Hong D-Y. 2001a.
Differentiation and inter-genomic relationships among C,
E and D genomes in the Oryza officinalis complex
(Poaceae) as revealed by multicolor genomic in situ
hybridization. Theoretical and Applied Genetics 103:

197-203.
Li C-B, Zhang D-M, Ge S, Lu B-R, Hong D-Y. 2001b.
Identification of genome constitution of Oryza

malampuzhaensis, O. minuta, and O. punctata by
multicolor genomic in situ hybridization. Theoretical and
Applied Genetics 103: 204-211.

Liu L (X]5%), Zhu T-P (RKF7), Chen W-L (BRICAH). 2002.
Oryza Linn. In: Flora Reipublicae Popularis Sinicae ("' [%
HiYE). Beijing: Science Press. 9 (2): 3.

Lu B-R (5 E %), Ge S (B40), Sang T (%), Chen J-K (%%
i), Hong D-Y (4t 7T). 2001. The current taxonomy and
perplexity of the genus Oryza (Poaceae). Acta
Phytotaxonomica Sinica (f847) 7 J52%4Kk) 39: 373-388.

Lu B-R, Ge S. 2005. Taxonomic treatment of Porteresia
coarctata (Poaceae: Oryzeae). Nordic Journal of Botany
23: 555-558.

Morinaga T. 1964. Cytogenetical investigations on Oryza
species. In: IRRI ed. Rice genetics and cytogenetics.
Amsterdam: Elsevier. 91-102.

Morishima H, Sano Y, Oka H I. 1992. Evolutionary studies in
cultivated rice and its wild relatives. Oxford Surveys in
Evolutionary Biology 8: 135-184.

Multani DS, Khush GS, delos Reyes BG, Brar DS. 2003. Alien
gene introgression and development of monosomic alien
addition lines from Oryza latifolia Desv. to rice, Oryza
sativa L. Theoretical and Applied Genetics 107: 395-405.

Naredo MEB, Juliano AB, Lu B-R, Jackson MT. 2003. The
taxonomic status of the wild rice species Oryza ridleyi
Hook. f. and O. longiglumis Jansen (ser. Ridleyanae
Sharma et Shastry) from Southeast Asia. Genetic
Resources and Crop Evolution 50: 477-488.

Nayar NM. 1973. Origin and cytogenetics of rice. In: Caspari
EW ed. Advances in genetics. New York, London:
Academic Press.

Prodoehl A. 1922. Oryzeae monographice describuntur.
Botanical Archives 1: 211-224, 231-256.

Roschevicz RI. 1931. A contribution to the study of rice.
Bulletin of Applied Botany, of Genetics and Plant
Breeding 27: 3-133.

Sano Y. 1980. Adaptive strategies compared between the
diploid and tetraploid forms of Oryza punctata. Botanical
Magazine of Tokyo 93: 171-180.

Sarker RH, Samad MA, Seraj ZI, Hoque MI, Islam AS. 1993.
Pollen-tube growth in crosses between Porteresia
coarctata and Oryza sativa. Euphytica 69: 129-134.

Tateoka T. 1962. Taxonomic studies of Oryza 1. O. latifolia
complex. Botanical Magazine of Tokyo 75: 418-427.

Tateoka T. 1963. Taxonomic studies of Oryza IlI. Key to the



12 M43 4K Journal of Systematics and Evolution 2008 46 %5 1 ]

species and their enumeration. Botanical Magazine of
Tokyo 76: 165-173.
Tateoka T. 1965a. A taxonomic study of Oryza eichingeri and
O. punctata. Botanical Magazine of Tokyo 78: 156-163.
Tateoka T. 1965b. Taxonomic and chromosome number of
African representatives of the Oryza officinalis complex.
Botanical Magazine of Tokyo 78: 198-201.
Tateoka T. 1965c. Porteresia, a new genus of Gramineae.
Bulletin of the National Museum, Tokyo 8: 405—406.
Thomas G, Joseph L, Varghese G, Kalyanaraman K, Philomena
K, Das MR. 2001. Discrimination between Oryza
malampuzhaensis Krish. et Chand. and Oryza officinalis
Wall ex Watt based on RPAD markers and morphological
traits. Euphytica 122: 181-189.

Vaughan DA. 1989. The genus Oryza L., current status of
taxonomy. IRRT Res. Paper Ser. no. 138.

Vaughan DA. 1990. The relatives of rice in Papua New Guinea.
Report of collaborative germplasm collecting in Papua

New Guinea between the Department of Primary Industry
and IRRI. Mimeographed. IRRI library.

Vaughan DA. 1994. Wild relative of rice: genetic resources
handbook. Manila, Philippines: International Rice
Research Institute.

Vaughan DA. 2003. Biosystematics of the genus Oryza. In:
Smith CW ed. Rice: origin, history, technology, and
production. Hoboken: John Wiley & Sons, Incorporation.

Vaughan DA, Morishima H, Kadowaki K. 2003. Diversity in
the Oryza genus. Current Opinion in Plant Biology 16:
139-14e.

Wang ZY, Second G, Tanksley SD. 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.

Zhang L-B, Ge S. 2007. Multilocus analysis of nucleotide
variation and speciation in Oryza officinalis and its close
relatives. Molecular Biology and Evolution 24: 769-783.



