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Abstract:In order to analyze the genetic basis and indica-japonica differentiation of 35 weedy rice and 36
japonica rice in northeast of China, 88 pairs of molecular markers were used. The results indicated that the 88
selected markers can be applied extensively for the indica-japonica classification of rice, and total of 156 alleles
identified by 88 markers with the average Na value of 1.773. Genetic diversity analysis revealed a little higher
diversity level of weedy rice to the cultivars in northern China, with the average Na,He ,H , and PIC value of 1. 659,
0. 006,0.076,0. 085 for weedy rice,and 1.557,0. 004,0. 060,0. 067 for the cultivars, respectively. Genetic struc-
ture and NJ cluster analysis indicated that both weedy rice and cultivars had indica-japonica differentiation, which
implied they had near relationships. Furthermore , the indica genotype frequency( F,) of weedy rice was 0. 050 which
was higher than cultivars of 0. 043. The trends for the F, levels of weedy rice and cultivars in northeast of China

were : weedy rice from Liaoning province (0. 062) > cultivars from Liaoning province (0. 058) > cultivars from Jilin
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province (0. 048) >weedy rice from Heilongjiang province (0. 041) > weedy rice from Jilin province (0. 024) > cul-

tivars from Heilongjiang province (0. 020).

Key words: weedy rice; cultivars; molecular marker; indica-japonica differentiation ; F,
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Table 1 The materials and their origin

(35 1 2 REVEEAT T AR DGR 5T (BRI PRI A
SEA AR S PR A8 23T hR e X 2 REREEA T 2 M BT 5T
HOEILARA UL RIPEEARS A B 45 S 1 7 TR B
EENEE ONEEY @R 7% (BN RCR 63 SRIDE DWW ik s
SR FARTCAS AIURERS LA A 2 R R A TR A
MLGEARR A B, 5T W1 AR LA AS 3 b bRl
ISR 5 AR FFERIEE 0K L e BA 2% R A 5 K
Bz f g e R A A BB X, T I, AT
FERHRIRSRE RS FF S L 20 7 Fm e, AR JE M X e e
T RIS R ) Z B K- 2547 1 0B, AR Al
OIRT T AR O SR R RRIEE 2 A K B A
ROT REARAL A FERA BB I6 R DR B AR I RE A A A ™
P RE S

1 MREAE

1.1 iRIewrat

EALVE ] 71 APk (R 1), 45 35 (e
FE R 36 Ak 35 Fe , Hovh 35 Oy Z¢ R A R 35 1L T
BHEFEM B (WL) 19 4, 75 MRAE 22 FERE AR (WD)
503, BIETTLAR AR B (WH) 11 3536 Ak 35
FERMLIFIL 74 R (CL) 19 3, 75 MR #%
R MR (Cr) 4 By, BRI A R KR MR
(CH)13 iy,

P R R Fe P MR R FU
No. Materials name Source No. Materials name Source
1 W03-3 o7 13 W04-36 Lr
2 W03-18 IS 14 W04-43-2 U
3 W03-12 Ly 15 WO05-4 Lr
4 W03-26 uTr 16 W05-6 LT
5 W03-33 7 17 W05-15 Lr
6 W03-36 iy 18 W05-20 Iy
7 WO03-45 ST 19 W05-33 ur
8 W04-1 a7 20 w1 bk
9 Wo04-5 U 21 W5 bk
10 W04-7 T 22 W12 Wk
11 W04-14 i 23 W20 bk
12 Wo04-22 T 24 W24 K
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xR1(&)

P R R U5 P R R KR
No. Materials name Source No. Materials name Source
25 W55 BT 49 ok~ T
26 W69 BRI 50 X8 o
27 w76 /AR 51 —H3* LT
28 W78 BT 52 - LT
29 W86 BRI 53 it TA
30 W90 BRI 54 H A * ur
31 w97 BT 55 il 88 bk
32 w102 BIpi 56 kL 83 bk
33 W104 IR 57 KH9 bR
34 w108 YRR 58 N Ak
35 w116 BRI 59 FAHE9 BRI
36 Ak 265 7 60 JERE 14 BIpiL
37 WA 606 uTr 61 Tk 18 EyIAIN
38 AR 016 o7 62 Je ks 21 I
39 THEIR2 w7 63 YR BT
40 Fig Y| uTr 64 B 11 IR
41 B 7 STAH 65 FEFHT 18 /AN
42 Ak 9816 ST 66 HFHT 21 BRI
43 AR 159 T 67 FAKE 3 Ry AIN
44 10K 5 U 68 Ek 10 Ey/AIN
45 ITHF 454 w7 69 AR 415 BT
46 LA 294 7 70 ok EEy /RN
47 a2 SIS 71 ZH131° Ly AU
48 1L 326 7

* HARTIRE A

* ;Indicated the introduced varieties from Japan

1.2 MHEEREA DNA REE S FIRioER

2013 4F 7 H w1 BB, £ H B8] 45 A 5 Bl (bF
BR) PEH AR B3 R 2 AE 5 5 B B4 ik
FOKG G M S0 = A - 80 C AR IR vkAR
M B Rt RS B AR, FREZY 0.5 ¢ BT
feE I Fr #i BE CTAB J7 42 00 DNA  #:/E 20 4k =
J. J. Doyle %51 (A | WA Bl . AR BT B4
FEARIE IR R IO 35 KRS 12 SR iR 34 X In-
Del 1 P11 54 XF ILP 514171 #4743, 81
WA R RIE NG R,
1.3 PCR ¥ 18 % B ik

PCR ¥ #4 5Z JW 1K & 15 uL, & DNA (20 ng/L)
2 uL, 51445 2 pl,2 pL 10 x PCR buffer( & Mg>*) ,
0.4 pL dNTP,0. 3 wLTaq fi, A2 LL ddH,0 55,

InDel " HEFEFFE 4 .94 °C 5 min,94 °C 40 5,55 °C 45 s,
72 °C 40 5,40 NMEF,72 °C 7 min, 12 C {#4£;ILP
PR H.94 °C 5 min,94 °C 30 5,59 °C 30 s,
72 °C 1 min,25 PME¥ ;94 °C 30 5,56 °C 30 5,72 C
1 min,15 ME;72 °C 7 min, 12 CHAF. B A
Wi 255 KT 15 bp #9 PCR ¥ 34 7= 078 3% B ig b e
5 FArES ,/NT 15 bp B9 PCR 97 I P20 1E 6% A
T T e A PR 13 5
1.4 HEZitHH
1Yl bR i 2 % AVRN RS 93-11 Rl
RURERS H A 0 55ty (0 &, 3 BRI — 07 i b 4%l
HHAREH R —Z0ic <7, 5 9311 4 B — 3
FIE A i, Zea i BE <y, MR BT A 0 5
(N) b B 5 10 56 D9 RY 00 (g7, i A d) X 2% B RS
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) e B ey S
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LB AL (Na) (245 (He) \ 2 SR B & &
(PIC) FNIL N ZREMEIR B (H, ) ; FIFH MEGA4. 07
R UEAT NJ BRSO Hr, e BEAE A B Strue-
ture2. 3. 4 2P VER AR TR A2 AL 23 B 5 A S Ak
A 7E Excel2010 FHEFT,

2 HERESH

2.1 InDel 71 ILP # & &3S

TR TE Y 88 Xof it et SI7 o [ A S 1k 43 b
iC(34 % InDel 1 54 XF ILP) , 23 4ii T /KRS 12 45
ek b AR K EiRiciiE R D 4 A 2
12 A4 PR AR By s 7. 333 4, Al
FH 88 XF 51 WXt S 71 3 AR EAT PCR 973, 5
= A REAS BRSO B HL UK B, B S G A
PEIEPARE R 1 ~2 A AT B 156 S HE A
BB TS FE L (Na) R 1. 773 45 °F
YIZIL N ZREEFR B (H,) M 0.080; ¥ 42 4 B
(He) A 0.005(#2), XPRFRICH) 2 ST
BRI, ILP AR ic A9 45 o 3 PR B0 2 28 k15 B & i
BT InDel , {0 25 5 R KB B KT, 12 K
W2 S B & (PIC) B AL TE M 0.013 ~
0. 139, F¥) PIC 4 0.073, Hp 55 4 Yefafk A48 5
s/ S 8 Ytk Ar R AR B R (B 1)

%2 InDel ¥0 ILP A FARICSTHILE
Table 2 Comparison of polymorphism between InDel and

ILP molecular markers

TR . EREH A
GROEEE A e

Molecular HEFEEL FRSE

Na He

marker Hy PIC

InDel 1. 677aA 0.095aA 0.081aA 0.072aA

ILP 1.833aA 0. 002bB 0. 080aA 0.073aA

InDel + ILP 1.773aA 0.005bAB 0. 080aA 0.073aA

KNG FREG IR 19% R 5% K V2 53 83, T

Capital and small letters indicate significance at the 1% and 5% levels
respectively, the same as below

Na; Number of alleles, He; Heterozygosity , H; : Gene diversity, PIC ; Poly-

morphism information content
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Fig.1 The variation of PIC value in different chromosomes
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Table 3 Genetic diversity analysis between weedy rice and cultivars

FEfAZE A Hin SR AL A e HER AR A ZEMER S &
Population Provinces Na He H, PIC
FERG 7L 1. 546aA 0. 008aA 0. 101aA 0. 088aA
Weedy rice HART 1.091¢cC 0. 002bcAB 0.031cB 0. 025¢B

HJEIT H 1.284bB 0. 003abcAB 0. 063bcAB 0. 054bcAB
JMA KT Totals 1. 659 0. 006 0. 076 0. 085
FeIn A LTL 1. 500aA 0. 008abAB 0.078abAB 0. 068abAB
Cultivars AR 1. 171beBC 0. 000cB 0. 064bcAB 0. 052bcAB

MWL H 1. 171beBC 0.001cAB 0.033¢B 0. 029¢B
SIS Totals 1.557 0. 004 0. 060 0. 067
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Fig.2 Cluster of weedy rice and cultivated rice using NJ
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Fig.3

The change curve of Log-likelihood function value LnP(D)and AK based on the K value of subgroup numbers
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The red bars and green bars represent the japonica rice group and indica rice group respectively
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Fig.4 Population structure analysis on 71 materials
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LR F 40500 0. 058 0. 048 10. 020, #F—
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3 e
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Table 4 Frequency of indica-genotype alleles in weedy rice and cultivated rice of northern China

FEfAZE A By IASE il 5 A7 i PR B ERVE-SISPEY IR 3 [R] TR 45 2%
Population Local origins Loci number Indica-type alleles Sum of alleles F,
LR T7 L 88 206 3344 0. 062aA
Weedy rice FAR T 88 21 880 0. 024aA
MIRITH 88 79 1936 0. 041aA
SF-HI{H Means — — — — 0. 050
FeIn A LTL 88 193 3344 0. 058aA
Cultivars HART 88 34 704 0. 048aA
ML H 88 45 2288 0. 020aA
SFEH{E Means — — — — 0.043

KE92E5, FrESE" HH RAPD FI SSR 73 FHric
AT T I T AR ZR AR AL AR A I T AR
FEFED Z R A ARG, (H A BRI ] AL FR B AR
JCHREPHR AR BH P 2 (8] AL B8 R B 5 ASHE &
B, i S oy 2 R X AR AU R — e M X
By (AL T4 , B4R Ik AR b =8 22 B A R
ARG RARE BRI, 58225 R 32 4~ SSR #5
IEXTARIE =48 19 D22 R BRI T TG 20
SAx TR INISE 3w S DN b i A= Gk g AN I K =R /o)
1) 4 F R ) 8 1 2 RE P K BI/NAY 3 AT 7 4
M BRI X SRR G RASAHME, A5
T LRI = b REL P ARG A AL R KR
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AT B 5 AT IR 1 75 M Ze R AR D
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[l b, KT W, A JBE A AL Z2 RE K
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TR FE N ZREPEFR AR 0. 060 , K F AR Jb 2% H AR
1 0. 076, XA L =48 3% 55 FE AL Z HE % b &
B, 307 MO B R AR SRRV KR TR
AR X — 5 5 L3 s 40 i 58 45 SR — 3, ml
R RIDEE R 50 43 T a0 o B ast 15 22 R 1 19 45
5 SSR tric 4 R HA — 8, A, A5 iE &
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