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Abstract : Wild rice( Oryza rufipogon ) has been recognized as the ancestor of Asian cultivated rice( Oryza sati-
va ). However, where and how cultivated rice originated from wild rice has been debated for a long time in the
World. Moreover, whether the two subspecies of Asian cultivated rice, indica and japonica, were domesticated with
the ways of single origin or multiple origins wat still considerably controversial , and whether they oviginated from
China or aboard was still the focus of debate among international scholars. In this study, 184 accessions of Asian cul-
tivated rice and 203 accessions of Oryza rufipogon to be sequenced with 3 gene fragments( cox3 , cox1 ,orf 224 ) and
two inter gene regions( ssv-39/178 ,rps2-trnfM ) in mitochondrial genome of rice were collected. Through the study of
gene diversity of the five fragments, the following propositions were verified. First,the origin of japonica is in China,
and the origin of indica is not only in China but also in foreign countries. Second , the subspecies of Asian cultivated
rice were domesticated with two origins. In other words ,common wild rice contains the indica-like and japonica-like
types,and the two subspecies were evolved from the indica-like wild rice and the japonica-like wild rice respectively.
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MR R 184 10 YN AR S5 R Al 203 453573 Y
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1, # AT 51t

SEER R PCR VAR A 25 wl, Hidt 10 x Buffer
(F Mg’*)2.5 pl; iE X A 514145 0.25 pl; ANTP
(2.5 mMol/L)2 pl;HiFi Tag DNA polymerase (5 U/
wl)0.25 wL; DNA 4k (50 ng/pl) 1 pl; ddH, O
18.75 pl, PCR M55 4 95 C FilZEPE 5 min, 94
CAE 30 5,45 ~55 °C (A B 09 7 B i B2 1Y
BORANE) 251 30 5,72 °C ZE{H 1 min, 35 PMEIH,72
CHEAH 10 min, ¥ 3EYITE 1% FEREHEBERE i 4T
RN, G5 ) 2% T W AR it BB A
1.3 HUES

A Chromas 2.23 7% & i 77 25 S 1 04 {H 1€ ,H
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178 ,rps2-trnfM 45 3% 42 3] — & W il — 2% )3 51 it
LR b, Hoh 345 1 B K P 912l 4508 bp, e fi
FFE51 2 4342 bp.
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B 24 0.00192, Hrb A% R R f v 1 2 FRA
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A2 5 0 2 W R B BRI 9 LA 7T &
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Table 1  Parameters analyzed by sequences in different

groups of test materials

g X i TR N 271K I
RS BE ZREE (R Z BT PR
Group No. of B RIVFEY2ER Tajima’s(D)
accessions  Hd ™
FEF Japonica 64 0. 233 0. 00092 -1.03241
KA Indica 120 0.550 0.00171 2.09113"
A B
184 0. 596 0.00212 1. 75966
Oryza sativa
R AR AR
130 0.709 0. 00075 —-1.38333
Domestic wild rice
ESMEF A .
73 0.749 0.00152 —-2.77448 "
Foreign wild rice
T A= R b A
203 0.774 0. 00105 -2.70578 **
Wild rice
SRR Al )
387 0. 780 0.00192 -2. 15571

test materials

A3, Not significance,0. 05 < P; % , i # | Significance, 0.01 < P <
0.05; == M3, Very significant difference, P <0. 01

L A I W AR 355 et R 53 B A A 1) PR R AT
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AR AR FE R 9 5 A8 AR F AR, BT 912
SEERHEE ) HVR X741, it HVR J$51 32 2 4L i 7E
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Fig.1 Comparison of gene diversity between
Asian cultivated rice and Oryza rufipogon
X i, ZHEHEFE L X Axis, Diversity index;
Y i, AR B Y Axis, Nucleotide position
2100, WK R Red, Asian cultivated rice;
L0, E EF A2 AE Green, Oryza rufipogon
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AHIAE S AFT 64 ASBERS AR DNA JPAI A Z AP
AT A, H P {E/NTF 0.01 (X% =77.765) , 5
RUFEFIRERE Y DNA J7 5 2 FE 1 22 5 S A i 32 Al
FER Hd A1 (B34 K T REAS , Ul ORI 1) dt A% 2 0
PR T ORE RS, 2508 O Bk AT N 09 A OC i 3E T UE
SR N Tajima’s (D) WJZAE L 0T LA, R 0
Tajima’s( D) {E M FU{E ( - 1.03241) , fliFEAY Tajima’ s
(D) MIEME(2.09113 ") , LB BE RS AE dEfb o f2 v 32
BT — S ) Y BERE R ), DRI AE A FE o
INEZ 2y o = - 1 | IR T O Sl [ v e
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AR, BB PN R 55 R A 7] 7 80 A6 )67 8 22 M) A 1
PR P34 22 S Ak st v PR A 36 T DA H e
A FEAEE LI I o S A s e i R b a2 3 T
A A 25 FR T ST (Tajima’s (D) = —2.70578 #x ),
TS P AR S A 0 1k 7 XN AT 45, i T st A% T
AFFIRENR TR T — SR [A] i B Y FE A R
t X H AR ZRLAR DNA (mtDNA ) J5 51 i#E 47 4% i 43
B A58 T Zieih 4, RECHT I UM ZEui il | BT
WOKAE BRI T 2h 8-, Fi e 2 AR 0E 1 IRA &
DRy skt 8 , O AR Wk At A e AR i AR
R D ey e S S R B W i e
F L RIRE 3845 2 PR R F8 B8 = TRERG 1 it 1 &2
FEPEFERL, 38 XA R A EFR B e AT
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PP R T REART ; LU, KR LR I PR 21 Ty g JE A
() AP ORI BAIG, 1X AT i 5 ) g i R 2 R
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Fig. 2 Haplotype clustering scheme is drawn by Network for 64 indica and 120 japonica materials
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F MEGA 4k {4 vf B9 neighbor-joining ¥ X} 10 4~
PRI R R G L BRI (K 3) , 7T LUA RIS H R
5 Network fE K 45K — 5, W2E5 R T 3 3 hapl |
hap2 2Ry —2& (3% 1) ,hap3 \hap8 (hap9 'hap10 %
H—H (R 1), hap4  hap5  hap6  hap7 &y — K
(CEREID) o i &1 3 W] LA, FEdE AL i b, 25 R 4L
43 3 (8] 9 Al BB AR AR v (BRZERELD 2 A2 S p Al 55

51 hap8

100 hap2

3 10 MER{EE R MEGA Fr{Ei i
Fig.3 10 haplotypes evolutionary tree made by MEGA
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I, AWML RAARIR Y 2, Hp R |
DUBE R 26 20 O 3, HoAy 2 > 26 HF DUAL A 25 &Y
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B4 ZEHHBNAREEEN Network 517 E
Fig. 4 Haplotype analysis of all plant materials by Network
H A, fIFE Yellow, indica; # €, 4 f Blue, japonica; # 5 , B 4 #5 Pink, Oryza rufipogon
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Fig. 5 Haplotype evobutionary tree of
all plant materials by MEGA
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M 5 BFHI ARG % 7K A e A 55 DR 21 1 gt
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