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Research Progress on Biological Characteristics of Weedy Rice and Its Utilization

WU Wen-ge, JI Ya-lan, XI Min et al ( Rice Research Institute of Anhui Academy of Agricultural Sciences, Hefei, Anhui 230031)
Abstract Weedy rice is one of the most notorious weeds occurring in rice-planting areas, with strong growth vigor, stress resistance and
adaptability, and thus being considered as a primary factor limiting rice productivity and grain quality. We presented the origin, classification,
biological characteristics and damage, and prevention and control technology of weedy rice. Meanwhile, we analyzed the research advances on

the utilization of beneficial traits, and discussed the possibility and technology to improve rice variety using these beneficial traits.

Key words

IKFE (Oryza sativa) F& F BRI EAVEY) , K AE ) P25 A5
A IR EAR T AR, AR R E KRS R 52 12
EHWIBE, HP 42 B0RE Weedy Rice) B G FE ), B
FE N KRR 1477 e FIRROK 1) A B

H I, 2% R A 7K R R b X 5 3 ik | 15 35 A ™ E
i BRI — AR KB A R BR PR IR b 5 Ak 5
FECREARL , [7i) o 7 5 S5 4R 5 it o 55 7 THT AN A G R 5 e oK
M2 R R R R s R RN R T ZR R R R R T
FE (1946 4F)  BRC B B2 IAR M S H B AR
A b DX — S8 5] 58 © A AR T BLRLRT T4 1 9 85 = R ¢
B0 R KRE AR 2 R TR B 1 O R A T B
AW R, I A SR e B R 5 2 R A i A AE T BOK A
FIEIX, BT 2R R Rk v, O A i oy 22, BT
RIS E T4 R RERY & D7 T IETR 2, 2725 70 i MR B R 1Y
ECIR AR | B ATt IR A5 5 AT R SE Y
SIFTRLEEE A R IR AR RIS FE Al
1 ZEENEERSSE

AREAEIA IS H IR RIRAAAER — A8 ), & i RS
G W AT B P — 2SRl 0, DR b 2 R 5 R A
AREY . BT, & T AR AR R T A O LR LT
AT AR AL A AR 77 AR 1 s QAR e 5 LA R
)38 2o 4 28 AL Y s AR B ARG AT 1 B Fh - ZAH AR B T R
Mo REBWEFE R, F R 5 2 RORE A9 3545 15 Sl R
AT, R I R 1] Rl i s AR sk g A BT
KB, I L T A AR AR T RE A IR TR AR 2 58 VLR R L
LI 55y R B2 A8 A B I JE AR Eh ot
T RIS IR AR A b X8 A A BE LA i 3, U 5 R AR Ak Hh A7

HE£mH R E &AL 3 X (2018YFD0300906, 2017YFD0301304,
2016YFD0300503) ; & % 863 3+ %) (2014AA10A605-6) ;
FAKAG = L AR & (CARS-01-68) ,

EXFE(1967—) , 5, FHARBA, TR R, 4, AF KA

BIEAW AR,

2018-03-08

EEEN
WimBH

Weedy rice ; Biological characteristics ; Prevention and control technology ; Utilization of the beneficial trait

TE /DRI B B A AR LA, G AR AR 22 LA A i AR ] i
RV TR] A2 S T RIAHSE . 55— T 1T, 2% S A e ik )
NFERIBHE KR 15 5%, i3k LER 2 AN [F) A 2 3 R M 2%
FARIFEAE . Chen 45" b 8o it 1 I R W, 6 3L A
AR 110 2% F R R e 7 55 N O R i 2% e e P A S DA G
Z5 LA 2 R R B AR S KRR M A5 Ay S VI
KB ERIRARIER,

TEREPIIY 2 L, 2 RS AR R 0 T AR AR (Poace-
ae) FAJE (Oryza) 3% J2 PR O 245 A [ AR 07 st HA AR ] P 2R 14
LAY, ELHAM UL LIRS R B R AR, A A2
HHIEAT TR S H R T 70 A AR AN ) S 45 3 X
AN —E A RS AN AN R RS LA S [ 2
BRGNSy 4 R 2 I MOPRANK 4R S0 22 S
T PR 22 BAT R IR BRI LA B LUK 2 — ke 5 A
ARl T A RRE R SR G A B
25t , DN A A AR R RE TR 250Ks o 0 i X ) 23 W A 30
IRt SSRGS LRI 5 M, B AT 5
NI R U O SR i P % YA N A
D7 LA 22 5 Tang 55O RIERI 53 3 26 58— A IR A
(HA g 56 E R ERIT X)) 55 2Rl g A
Y QI HLIX) 5 57 =2 Y Fy A R (i [ 0 o [ T
TUEMBIX ) o Suh S5 SRR B LRI A BRI 7 2 R
FIRER 2R AR A5 A0 00 2 283 5 HAR AT 2 A — 2K, itk &
P R T A PR R A X E R )
D7, RZ RIS W 2% RS AR R ARE Y 2 o, Horh 2
ALURIARE P9 2% e e 2 B0 A B JRE R [ e g 45 i X T2
R A 2 R T2 LA R VL5 A (] 25 3 DX, DR T L 2
R 3 B KA T T A RIDEE Il [] I 7 Fig 5 3 DX f) 2
AT J BRI AR 27 FT, A B o ke =2 5 — 32
T T 2 5 (LX) A% R A UL A [ i S B 2607
L2k b T i — P AT IR, AGE— ML 2R A
o JebnitE,



46 A 17 A

RAXFEE FE/OEDFHERA AL ERE 31

2 FETEEYIFE

PR — A A (K AR bl AR ) A A, TR R &
KRR IR B B IR R A GOK B R R T
FAEFSE LB, 1 IR SR AR o i B R, KA
KRG T 4 RE g 5 T AR I R R R K S
OYEERZ BRI Ao R RR O A K BLTE A B, K
ZRERA A R AUR, TP 2T 58 (5 45 RS A A
Lo R A R R A AR LR BRSO, BRI 2 i A
TR A AR A R TR, B R
FIFFAE 9 d JE PRI TF IR IRTE , 2 )5 (30 d PY) 455 I FPRL AL
Wik 2 RORIE 65% , HiSRivE AT ik 85% L 1

ZRRE B AR IE I RE 7 L — Bk B R, ZE A R ]
M SR A T P A 1 22 e S MR AR T T 5
M AT ERLE RRIR SR AT IA R 2 AR
PERLYE AR S S R — PR ) A AR S AEE T,
FHHN KSR GT 4 B2 BORE BRI M Lk B R R SR B [l
S AR R 39 e K A e ol 1 T A 2 B R, P S PR AR
125.3 d, Fe K BRIk 300 A% R, 28 SR AR A A
SRAE AT ARAE 2R 2 e D T, 5 38l A A L L —
SERVEEIRME R BTS2 A AR i K R e
B, R 2B R LR B R A TR A i S A R R A
SRR AR, A B RN, B B A T AL AR
W, 2 B R A A H R RE S B &
PR, A4 RGN AR 7 R B, HE Wi e &
FEME, — M AR IERE . ZETEIEE —E A YA Ty
A 225, 22 R K2 B0 BRI R 1) 2L i B
TR TG . AR A AR A S Tt LA TR

o FE KR AR DX S S KRR X A 2 25 B b 45 1 4%
S ORER Y R R A R £ R RS R B
7 1l DX 2% A 4 PR 1 s IRt b DX 7 R 5 A b A
REEMA Y FER T KT RS X, B R4 Ak
Yy RIS R BRI I X 0 R R ) fE R RN 0. 22~
0.64, 4 KBRS 10 M/m® DAL, RN X T B AL
KA XA A RO S B R DOV b X s R R e R
AR AR BERE T W R T AR A S R 2R
FERE R, 5 15 % KR AR BRI B0 9 F e X
3 AEBHSHESRE

EERTE RN T2, B T2 SR A 2
HIE SRAFAE , 7E F AR IR P AR ME 301 B0 530, 46 K 22 B0k
FEE s AT A7AE ™ EIRTTE BSR4 N Y 50 2 HIX
RINA ZERER 3 AT , e A A AR R A 0 56 ) G
i ] 5 YL A Xt T A () R B P e e A A A A
20 42 60 ARACRT , Tk A A KRS E =B #0 Ak A 2 R
R BEE R BE A0 1 A 7 s, 24 SR Ll K 4 (B
LA, Bl B AR 7 A HE e BB >, F 8
TIREERNfEE R E

HARREH Sk e R 2R, R B e 28 4% 3 4T
DAL (RS F 24 R e AR RS AE T . SR ROKREAR, B

TR 10 1 00 P 2 SR P B A R TS R A RS AR
R HE T R s ORI S A e T, DT R U WA
B AN A BRSSO R AR R I S AL, AR T
S AR 2, AR, B K RE K AR 8 O Qe &
JRE IR AT L IX S S R AR, A T
FemAE R A SRR, MR, TR E KRS ELRE AR X I
AR B2 B R 4 4 A5 2 by R IX 3L 7 B
VL ARRITL IR 22 05 M 2 IR i i 2 A, H & A
POBAE NGRS T VL e R e B T
o FRIRRAE RIS RAE BRI R B VIR R A
FEASCAE Y Vb DX ™ B R A T30 AF i 3 T R R R HL
PLBAF IR

FBOARR S RIG A A AR AR R I TE 2 AR 2L A R I
T A WHAR L T S RAE , 38 R R AR e S 51 [R) A 2%
T RR BRI AG HA HR i A K BRBLI B, =2 AR R Y
B AKE SRR AAE R 2 8], B E R OK RN AR LS,
R R R R i T R TR 2 BRI T AR ORI
RIS, A AR B3 I R 2 Bk J B R e T
£l ® ey 210N o RA BN = | V- AN D18 T W B SN e S
2~ 15 Fll/m® (2R ] (il R B K O™ 19% ~39% (15 ~20
T/m® KRG 50% ~ 60% , 20 ~ 30 FE/m® I 8™ 70% ~
87% "7 120152017 4EEE B AR LRI HE B VTR X A 4
TR B R S K 4 AF DL L AORE D 80% LA I Bl 4=
g, HA T B BE S 1 965 ~ 39 555 #/hm?, & B 7 12% ~
79% , T AS R BT ] 42 I it 40 T B 28 i s A5 ek i e
e [ FRAR R 2 BERE 2 24 5 000 T 3578, 48 24 H K A A 7 i
B A

AL, TEART. FE W/ S5 AC U | R 55 b
IR T X 2% RERE A N TRV B 1 3 AN I 3 AR TR s
el 7= i, T LR T R 7 e R R
W F LR e VAR i R AR RS AT 1 R B R AT 3 42 ~4 12T
AR, PPN BT AR, Y0548 A vh 28 s R 0 2 2
RE i Al ik 90% LA b 2 VA 2 B, 2204 1) W ik
A3 JR53E 10 000 hm? 7KFFH1,2013 4F 600 hm® EXHERS H 4 2 2L
FER R N A = 2K 900 T3,
4 ZEBBAEA

T4 SR S AR R R I SR 4 0 R ARG R A S5 4 A 2
PR SRR ARARL, PR AR EAE AN 401 35 A 5 R A iy i T o
Pl — Ry HAT A AR . ENSME I BRI B G
REEZ | BAE T LU LR LR O TH#ER; @
fift FH A KRR T s @UUBSHHE 7 20 @A AR B R P AT,
Tt R AR R S A SR A R A T A A R LA
il ; &L R R, T 24 A8 1A Rt S AR B F A
B, 3 3 A 2B TR L DX 4, PR a3 g o3 ) AR X MU Sk
AR RN GE  EREREZRAAN TR, B
FHEIMA T HARA

Ferrero ™ BF5E & BR , 2R FH i FTAN AR 75 B AR B 15 e it
LI R BT R B A R T s i A R 1 & AR, Maria



32 GRS

2018 £

ZEVRN Chot 25N R B, BARJS S AR 09 PR R AR R RS
AT X YT R T iR AR 2 T A X R A R A
R IR - HERRR e A A s i R rh A R I

T, X6 2% R P4 ) B R FH BT R4 R 4 it A
A5 B 25 H s i, PR P INE R e 455 1) - SR AT B
ZEAb I R JERT SR K O b AR A SR R (A v s
FEPRGH T &, Tt FH AR 1R R B0 R A T K R, s PG
BB R, 48 LT, 44 SRS B9 B A DR B Fh
D UNEI AL B i ELAS ) DX 38 2 SRS 1) A 2 e o R A B
HARTE— I 25 5%, DR A e 2 R R A1 3 0 o7 AR A AR ] b [X 1)
PRI ACAEFIARA T 2, R b ) R BB AL P i
5 ZEEGSEMERFAFHR

AR RN R PR 58 A5 AR 58 11438 1o M AR 22 H A R S
R B, B NN A D23 24 R SO R 22 R A
FRVEARFIAE RLFEH

FEVRHR M 7 1T, Gu 45 X 42 %A% i & LD . SS 18-2,
TKN12-2 FIAR 576« N22” A E A T, BEAAC B P MR P 22 1 7 A
I8, RIMARFREN) st J1 8 TR 2 K 5 SS18-2 KRR
PERE 3 % A8 R M 5 (] B % RS AR B P 1) a8t A% 3 5 |
BT AR R EAE BN LR, Z/F Gu % 3
SS18-2 i R MAH G HE I AT 73 T, & B2 RO AE 7] g 2 A
TRT RN ABA PR DT M F - i AR Hsf 7] T3]
AR S A SRR AE I 1 S B Ao e 42 sl 2 R A AR HIR
FE PR AT R Z B RE Al U P B AR

TEMHTME 7T, 2% 5RE AR 35 A o8 HoA B E Y
HP L PR AR A R o OGRS LA 5 1) T s 2 | %
R ZFIG TR 11 °C, O IR S FiBO AR 20 °C 1), KRN
L 300 A RIEA R R A4 RERE A T AT , 7 2 11 T
FIAEER WR03-12, A S 32 i 5 7 %ok 8 Jilp30 144 1z 25 ML )
A REAERE SRR AP AE 25 52, Sun 261 X 142 R R
BT HTASH  Re . Bh4  Phrl 3 R X} 2% BERG R 1 19 75 a5 52
ITE N

FEZASE PO, T4 SRS SRR AR 1 2 R, B
FA BRI 28 R i e S R MR S TR
PR AR, FEAFOAR B PRIRIE N 1, Jing 265 P AR AR
FRIE 5K EVLIR Z% R i R 258, FH RIS BEACE 3 50 1
YR BN T 2 ASEN 2RO E 7 a5 S33 Fi S34, Horh
S33 5EA T SSR FRiC RM 15621 Fi1 RM 15627 [ 86 kb A
BN, TR B9 kB, L T SRR R L & T R
A BRI R ZFRE ) PR B R E AR A
AIREREAT M {E
6 RBE

FBRE) IZAFAE T A e Rk TR Ak R AR AT K
AR B e Je (v B P 2%, TR ph T 2% R 1) — S0 K MR
WAAKFEE R T SR M, 2834 W X 2 R R
FEIRAAZ IR AR | IR R BRI AR W) S AR, O X AT
FHSCIEAN 328 A e IR B S, 45 T 2 g 5 R s
FE A B I 58 R A KR B R & R A Sl i A sc 5 78

SR IZ SRR G IR ZEBUE I T T, Gu S A
PN X AR 1 R B L TR R AT T RS IR N T
BTRRBMEAR . AEvERLTERE D T 1T, A7 5 3l e i3k DR ot
FEo3HT , A B R S KR Z TR AEAE 1 BRI 1 22 57
T L A A i A 5 e 1 R R T R UK R
T, Z3% R B A e 2k DR K R A2 ) 22 s VE PP b B A5 2 1
FIT o ZEBUHEITTE, Chen S5 S 44 R (4L Ik 5070 3 PR 14
PRI ARE AR G IR ORI B2 LA A R A A £
NG NKAE A My 2 PN RO R R IR R, EAT i %
TAE % B 1A R T R P | 2% MO T A S AT i
GO FRBRE AT 25 MR MR TR LR 9T 2 B
REARES IR R PRAR , AR AE (19 2028 | B A 38 2%, 28 S e Y
PR AR AR S, HETR 2B A T T
AFERERIB R . NI, TR 2 R 2% RERR R R (9 2R Al X
ZR ORI AR A TR AW, 18 278 Bl 4 1 S Ay X6 HG
A g PR T i R, DA T S A £ i 2 e B R Y
Hiah,

S 30k

[1] MIURA K,IKEDA M,MATSUBARA A, et al. OsSPL14 promotes panicle
branching and higher grain productivity in rice[ J]. Nature genetics,2010,
42(6) :545-549.

[2] GEALY D R,BRYANT R J. Seed physicochemical characteristics offield-
grown US weedy red rice( Oryza sativa) biotypes ; Contrastswith commercial
cultivars[ J ]. Journal of cereal science,2009,49;239-245.

(3] /M8 RSETE, AP, . AEREMY 928 G AR RSt R T ).
ARERI 2005(2) :1-5.

[4] SUH H S,SATO Y I,MORISHIMA H. Genetic characterization of weedy
rice ( Oryza sativa L. ) based on morpho-physiology , isozymes and RAPD
makers[ J ]. Theoretical and applied genetics,1997,94(3/4) :316-321.

(5] LHREE, 29%hn, T4, 5. P EIL T B AEIREHE 2 R AL
HFFELD]. FEPAAR,2008,34(3) :403-411.

[6] ARRIETA-ESPINOZA G,SANCHEZ E,VARGAS S, et al. The weedy rice
complex in Costa Rice. I. Morphological study of relationship between com-
mercial rice varieties ,wild Oryza relatives and weedy types[ J]. Genetic re-
sources and crop evolution,2005,52(5) :575-587.

[7] CHO Y C,CHOI I S,HAN S S,et al. Inheritance of resistance to blast
(Pyricularia grisea Sacc. )in Korean weedy rice( Oryzasativa L. ) []]. Ko-
rean journal of breeding,1996,28(3) :309-316.

[8] HEU M. Weed rice “Sharei” showing closer crosse ffinity to Japonica type
[J]. Rice genetics newsletter,1988,5.72-74.

[9] MORISHIMA H,SANO Y,OKA H 1. Differentiation of perennial and annu-
al types due to habitat conditions in the wild rice Oryza perennis[ J]. Plant
systematics and evolution,1984,144(2) :119-135.

[10] TANG L H,MORISHIMA H. Characteristics of weed rice strains[ J]. Rice

genetics newsletter,1988,5.70-72.

[11] FEDERICI M T,VAUGHAN D,TOMOOKA N, et al. Analysis of Uruguay-
an weedy rice genetic diversity using AFLP molecular markers[ J ]. Elec-
tron J Biotechno,2001,4(3) :5-6.

[12] REAGON M,THURBER C S,GROSS B L, et al. Genomic patterns of nu-
cleotide diversity in divergent populations of U. S. weedy rice[ J]. BMC
Evolutionary Biology,2010,10.1-16.

[13] YU G Q,BAO Y,SHI C H,et al. Genetic diversity and population differ-
entiation of Liaoning weedy rice detected by RAPD and SSR markers[ J].
Biochemical genetics,2005,43:261-270.

[14] CAO QJ,LU B R,XIA H,et al. Genetic diversity and origin of weedy rice
(Oryza sativa f. spontanea ) populations found in North-eastern China re-
vealed by simple sequence repeat (SSR) markers[J]. Annals of botany,
2006,98(6) :1241-1252.

[15] W EBE. FEE S A TG A R L 25 = i R A A 75 I A R T e
(Il R, 1992(4) :9-12

[16] LEE. FeEtgint (G2 e MO TEH S RS e 5E [ D). ik
FH: PEHAR A, 2009.




46 % 17 M FEXEE AERGANFHERANAREE 33

[17] CHOI C D,MOON B C,KIM S C,et al. Ecology and growth of weeds and
weedy rice in direct-seeded rice fields[ J]. Korean journal of weed sci-
ence,1995,15(1) ;39-45.

[18] CHEN L J,LEE D S,SONG Z P, et al. Gene flow from cultivated rice
(Oryza sativa)to its weedy and wild relatives| J ]. Annals of botany,2004,
93(1) :67-73.

[19] NOLDIN J A,CHANDLER J M,MCCAULEY G N. Red rice( Oryza sati-
va ) biology. 1. Characterization of red rice ecotypes[ J]. Weed technology,
1999,13(1) : 12-18.

[20] LONDO J P,SCHAAL B A. Origins and population genetics of weedy red
rice in the USA[ J]. Molecular ecology,2007,16(21) ;:4523-4535.

[21] dde Bk, 2SS, 5. FEHIFG ARE A AR R N G T 3 (7). B
AR 2005(2) :55-56.

[22] VAUGHAN L K,OTTIS B V,PRAZAK-HAVEY A M, et al. Is all red rice
found in commercial rice really Oryza sativa? [J]. Weed science,2001,
49(4) .463-476.

[23] PARK J S,CHO Y C,HAN S W, et al. Characteristics of weedy rice on
paddy field in Kyonggi area[J]. Korean J Breed,1999,19(4) :299-306.

[24] VHIE, 4. iBRES AR AR S EANSSE [T ). TR EAKRERIE,
1996,10(4) ;247-249.

[25] HEl RS, RERFESE M. dbnt: Al ik, 1986.

[26] IR, ESBRAR, 55575, 6. HPRERE I AR A AR AR sS M s s AR )
RLT]. 3R, 2005(2) :21-23,56.

[27] 255k, EHB8R  AREk . T B AR AE D R T [ T ] 22
LRl ,2006,34(20) :5224-5225.

(28] HGEH, HERR, M, 5. AR AR Ja s M htastiha [ )]
TSR ,2007,27(6) :110-111.

[29] FERRERO A,VIDOTTO F. Germinability after flowering,shattering abili-

ty and longevity of red rice seeds[ C]//Proceeding of the 6th European

Weed Research Society Mediterranean Symposium, Montpellier, France.

Doorwerth, The Netherlands ; European Weed Science Society, 1998:205—

211.

AR TR, 2R AR IR VR A TR [T ] st %

PRIFRRF,2002,3(4) :47-50.

AR, iREEE, TR AR R R A FOA SR s R (9 2

S[J]. rhEPKRER:,2006,20(2) - 189-193.

[32] BXEERE ChR  WRRAR. JU5 S RE ORI AR (1. L
F57KHE,2008,38(3) :28-31.

[33] B ARICHIX BRGSO R ML A A= A E R
D] AEF LA, 2007 :6.

[34] 4HIFE , MORTIMER A M, ZHARS, 5. ZETRgy& RORE b TR
5EJ]. BLFAERSSAAR,2005,16(4)  717-720.

[35] Zehny, 20 Abeizs, . MR N BRI i O w2 e
[J]. VEpdat 2010(5) :30-33.

[36] JEMAS, 2 b, {1058 BRI B S [ T ). Tl it
£ 2008(3) :16-19.

[37] BER, BTt Za 5 BRI RN UM MRS [T]. LI
AR, 2007(5) :58-59.

[38] &, HABE, A/ NS, S5 [T B N RE Y IR S [ T ]
Bkl 2014,32(1) ;10-18.

[39] SRk, i, H TR, &, RGP SR RN T M R
ZEoHTL)]. VEREAAA,2004,17(S1) :236-240.

[40] BBES, A/INS, R 1, S5 TV B BRSO IR [ T]. LLo5%
\I2#1R,2009,25(3) :712-714.

[41] fHREEDh 2 RTS8, T s foRE oy 25 [ 0] Lo
A2 ,2006,22(3) :238-242.

[42] SRR, AR/ NS, 5. 10 T R0 & A RS IR 2 ek
[1]. =2 RErE,2010,18(1) :29-36.

[43] LUoe M, bt . U P A N R B2 1] TRl
Bl ,2005(6) :22-24.

[44]BAKI B B,CHIN D V,MORTIMER M. Wild and weedy rice in rice eco-
systems in Asia;A review[ M]. Los Banos,Philippines ; International Rice
Research Institute,2000:118.

[45]) § DA M7 B8 AL 5, 5. /KRS e RS I A AR R AR s e
[J]. FhE PR, 2008(5) :14-15.

[30

[t

[31

[

[46] FREFAVREESE BRI T, (RSl M. dba
Fall i, 1984 :35-44.

[47] ¥, 256, THOR, & E gt [ 1. (Bt , 1985
(2):4-7.

(48] tRTHbA, MR, 220, . REFHIN SR A A R M s ORERTT [T ).
VEIRIFSE,2007( 1) :35-37.

[49] LH[E= SRESA" XIS, AR R A N HAm g e[ ) ). MR,
2008( 1) ;12-15.

[50] ZRAMR, Firorl, w= . B A L SIHETFT [T ]. LRl
Fl,2005,33(7) : 1180-1181.

[51] W2, (heErh IR, &, V10581 th Fe i a8 A W R 2P I 5%
[J]. #<5Rl2,2007(3) 1 13-15.

[52] VS, MRFERE AL, 5. VL7 ARRRERR R S s SB[ T . {LT%
ol Fl2,2007(4) :52-54.

[53] ESTORNINOS L E JR,GEALY D R,GBUR E E,et al. Rice and red rice
interference. II. Rice response to population densities of three red rice
(Oryza sativa) ecotypes| J ]. Weed science,2005,53(5) ;683—689.

[54] GEALY D R, GRESSEL J. Gene movement between rice ( Oryza sativa )
and weedy rice (Oryza sativa) ; A US temperate rice perspective[ M]//
GRESSEL J. Crop ferality and volunteerism. Boca Raton: CRC Press,
2005:323-354.

[55] KARIM S M R,ISMAIL B S,AZMI M. A short review of the impact and
management of weedy rice[ J . Plant protection quarterly,2006,21(1) .13
-19.

[56] VARADERO C. Report of the global workshop on red rice control[ R].
FAO,1999.30,55,149.

[57] VP3N, 761 SME R, 5. ZERE R H AN ER U RFIERA I S it
AT AHERESS,2008,25(2) :100-101.

[58] FERRERO A. Weedy rice,biological features and control[ M ]//LABRA-
DA R. Weed management for developing countries. Italy: FAO Plant Pro-
duction and Protection ,2003:251-259.

[59] MARIA DEL MAR CATALAFORNER. Chemical and cultural practices
for red rice control in rice fields in Ebro Delta( Spain) [ J]. Crop protec-
tion,1995,14(5) .405-408.

[60] GU X Y,CHEN Z X,FOLEY M E. Inheritance of seed dormancy in weedy
rice[ J]. Crop science ,2003,43(3) ;835-843.

[61] CUX Y,LIU T L,FENG J H,et al. The ¢SD12 underlying gene promotes
abscisic acid accumulation in early developing seeds to induce primary
dormancy in rice[ J]. Plant Mol Biol ,2010,73(1/2) :97-104.

[62] AREET, ZKPARE, FIEEE, 5. PIRNERG M- ARGE DA IR & 2
FRFEIFTEL T ). REDKRFRE,2004,18(2) : 109-112.

[63] TKANAR, P, DA, 5. MtEhe s 3 MMErRE AR SRR LN
SERSIHTL )] A AR, 2010,46(6) :529-536.

[64] SUN J,QIAN Q,MA D R,et al. Introgression and selection shaping the
genome and adaptive loci of weedy rice in northern China[ J]. New phy-
tologist ,2013,197(1) :290-299.

[65] JING W,ZHANG W W ,JIANG L,et al. Two novel loci for pollen sterility
in hybrids between the weedy strain Ludao and the Japonica variety Aki-
hikari of rice( Oryza sativa L. )[J]. Theor Appl Genet,2007,114(5) :915
-925.

[66] T, ChpEE, B9, 5. v s s Rt iR o [ . ferhfall
AR, 2007,26(6) :755-758.

[67] HEU M H,CHO Y C,SUH H S. Cross affinity of Korean weedy rice to the
cultivars[ J ]. Korean journal of crop science,1990,35(3) ;235-238.

[68] GU X Y,KIANIAN S F,FOLEY M E. Multipleloci and epistases control
genetic variation for seed dormancy in weedy rice( Oryza sativa)[J]. Gen-
eties ,2004,166(3) :1503-1516.

[69] #A%, 4, B, 4. F5TRaar (o Rz IR DIRE R C £ [T ). 59 F
TR, 2009,7(4) :721-726.

[70] FOGHER C,BALDI G,LORENZONI C. Field assessment of the gene flow
from genetically modified rice to cultivated varieties[ J]. Sementi—elette
2001,47(5) .45-417.

[71] CHEN L J,LEE D S,SONG Z P et al. Gene flow from cultivated rice
(Oryza sativa)to its weedy and wild relatives[ J ]. Annals of botany,2004,
93(1):67-73.



