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KA A ) B A b R DNA
RSP 2 AR 2 B

B ACE? KRR dhot A’
(VIR & R L JEET 100122 32 FR E K FEESEE, B 310006)

FEE M S AP o — SOk e A8 M (DUS) MK 38 @ F 38 2 09 49 AN RAS AR S AP 4 A48 R A AR kAT kAR R
(NY/1433-2077) " 4 7 64 24 3+7K48 SSR 3| #4347 DNA 5 5 B M Ao d S AR AT, 4R AW 24 3T SSR 31219 A
A AGFe 30 MNLAG Y P 4 F AW B 141 Fo 156 N FAE L F, -FH AT 4 T AN 3] 5,88 (AAS) F= 6. 50 (A4 ) M FAE K
St yhh HRAGEBE P 24 37 SSR 5| 449 F 34 Shannon's AP A A 1. 5141 (1. 0460 ~ 1. 9959) #= 1. 4389 (0. 4677 ~
2.4503) ; Z R E5MJG A ARAGEIK A SAY R A AR A Z 5 FIA-T 0.45 ~0.81 #70.36 ~0.76, IRAGIX 2 3£ 0. 72 A BMA, T
19 ANRuASFe 30 MEAG A5 5 A 16 £A228 £ LTI, KA R 49 NaufredEiE ZHERF 5, £6B SRR
AR AR ESMER, THIA G 49 AKAS DUS R XAF A AR D 2] 46 A,

K S AP K AR SR A  DNA 540, B4

Analysis on the Diversity of DNA Fingerprinting of the Example
Varieties Used for the Test of Rice New Varieties

TANG Hao',YU Han-yong’ ,ZHANG Xin-ming' , WEI Xing-hua’
(' Development Center of Science and Technology of Ministry of Agriculture , Beijing 100122
* China National Rice Research Institute , Hangzhou 310006 )

Abstract: Using the 24 SSR markers recommended by “Sector Standard of Agriculture (NY/1433-2077)",
this study analyzed the DNA fingerprint and genetic diversity of the 49 rice varieties( the example varieties listed in
“Distinctness , Uniformity and Stability ( DUS) Test Guideline for Rice New Varieties” ). The results showed that 141
and 156 alleles could be amplified by the 24 SSR primers in 19 indica rice varieties and 30 japonica rice varieties
respectively , meaning each pair of primers could amplify 5. 88 alleles(indica rice) and 6. 50 alleles (japonica rice) .
The average shannon’s diversity indexes of the 24 SSR primers were 1. 5141 (1. 0406-1. 9959 ) and 1. 4389
(0.4677-2.4503) for indica and japonica group respectively. Based on the results of cluster analysis,the similarity
coefficient of varieties within indica and japonica rice group were 0.45-0. 81 and 0. 36-0. 76 respectively, and 19
varieties of indica rice and 30 varieties of japonica rice could be sorted into 16 sets and 28 sets respectively using
similarity coeffecient of 0. 72 as threshold. Thus,the genetic diversity of the 49 rice varieties was rich. Based on the
consideration of cluster analysis of morphological characteristics( previous results) and genetic diversity ,the number
of example varieties used in Rice DUS test could be reduced from 49 to 46.

Key words: new variety test;example variety ; DNA fingerprint ; diversity analysis

KRR PREZEREEDZ — A E 40% B ANBURCK N E/],90% VL E KR4 &

Wis B HA:2014-03-26  fEEIEH#I:2014-05-12 WL HAEHA:2014-12-11

URL:http://www. cnki. net/kems/detail /11.4996. S.20141211.2220. 018. html

HEWH A7l (R k) BHIFE I (200903008 ) ; Special Fund for Agro-scientific Research in the Public Interest
B—VEH ETENERYH A A TS REDFSE, E-mail ;tanghaol 973@ 126. com



14 B S KRS AR AR AL R DNA S8 20 2R i 101

SRR W R R R R K R B AR A
AR TR EEMEN, BETSHETTN A
J& , KRBT b A A R4 R T 2 ) e R e
HA, B 2014 4F 2 JTR, FRIE ISR & R R
P KRB Rl E K 3567 A, Hodh B AL 1351 4,
H i, R A 0 7K R8T o P A 5 14 (distinetness) |
— 3 (uniformity ) FIESE PE (stability ) (& F5 DUS)
MRFE G T F T 49 ASPRiES A BRI, XL FR
YR At R R T 8 T B AR OB SR . B 20 7
ICBAR Y & RN 58 38 | A7 0B FH 43 Fn 10 X i £
B it A ) 35t A% 2 AR VEEA T 0 A, T2 3 Tk BT
Y G HTRIE AR ERERRL A

DNA 52 & 1 J& 57 76 DNA pRic Skl b A3
— i AT BT X3 A )RR S DNA R B
F 1997 4EKFEREAI LR 1 HUAE Y80 b Fh AR 37 44 %
LUK, KR A DNA 880 &1 % e 0F9 H 45 52 2
A, BRAE B R AR I B (UPOV, Interna-
tional Union for the Protection of New Varieties of
Plants) 7£ 2005 4 0% 19 73 ) 1045 B oK SSR
(simple sequence repeat) Fl SNP ( single nucleotide
polymorphism ) Bfi & A 14 1t DNA 4§ 2 ]335 5040 P2 1)
2 FARICTT ¥, SSR ARic HA BRI 25
FRRAE PRI 45 A, TEOK R A A 43 T HOR S8 5E b
RENER ) IZ BRI H NS N 24 X

R1 AHLKTE BT R ESRR

Table 1 The experimental rice varieties and their origins

SSR 5| W%F DU 42 A2 58 T S5 A 1) 38 15 40 B 1
HEFT T 4007, Se B 12 X8| e T 42 A E 3k
KRR SRR SO . T S5 YR 36 X SSR
SR E 128 = R AW RIFAT T AL 2
M, ARAR CAENS FI A 12 %F SSR ARiE X} 2005
A S KRR X S 50 e e XY 199 A4S K A it el
PEFTT DNA 48 8058 52, 0 8 1 X 2K A i Fh 1Y
DNA 880% i3 EK R b Fh ALy i DUS
AR R P O R 24 X SSR BIIHE M PEH A
“ =M (DUS) M EEARYE . AW 5T 0 KRS b
Y55E DNA $5 80073 ) e 19 24 X SSR 51 41% 49
APRAESEFRIETT DNA $58UES ZRE TS, AR 4
HELH R Z e S B AR e i R AT R W, B
FEPEAN 2 HTBR I fR o T hRic e B & B, O
“h DUS AR Y o6 3 SO SR it 2 5 AR 40

1 MRl57EE

1.1 RIe#rat

AWFFER FKAE DUS 345 R H 81 A 49 A
KR AR R A RE ORI AR 19 A ORER L R 30
Aol AR E | H A 5 E RS WA PRk RE T
3BT (IRRI, International Rice Research Institute) , B
EAPEME B ILER 1, DNA Fric R FH KR fb Fl 45
DNA #8805 ) bR P AL E 1Y 24 XF SSR %0519,

A He A
Variety Origin Subsp.
JIl 7 5 Chuan No. 7 H1[# China Hill indica
Sariqueen HZ Japan HH japonica
}7 9% 64S Pei’ai 64S 1 China Al indica
MM 01 Lunhui 01 HE China Hill indica
AEE A Huaxijiandao 1 China H japonica
7K H% Lishuinuo H1[E China Al indica
PSBRC2 IRRI Hill indica
CPY2199 R 2 W Russia i Japonica
BREEDE Te'aixuan H1[E China B Japonica
Tsukushiakamochi HA Japan H japonica
AR Zixiangnuo 1 China H japonica
FEWEAY Pandiegu H1[E China Al indica
YT A4S Lijiangxintuanheigu H1[E China H japonica
M\ 2 5 Cong’ai No.2 *HE China Al indica
PEJp K Heilongheimi 1 China H japonica
47 Zhujinsui H1[E China Al indica
F&## Daochi 1 [E China H japonica
V118 Hejiang 18 H1[E China # japonica
Yumetoiro HZ Japan Al indica
J&K% Ainuo H1[E China Al indica
Heukjinju i [E Korea # japonica
91l 97 A Zhenshan 97A H1[E China Al indica
Hoshiyutaka HZ Japan H japonica
IR1552 IRRI Hll indica
1IR30 IRRI Hill indica

Al e RI&L
Variety Origin Subsp.
Wiz 9 = Zhechang No. 9 H1E China Ml indica
[EE Baigandao H1E China bl Japonica
)14 1 %5 Luchuanzao No. 1 H1[E China Hll indica
Dasanbyeo i E Korea Al indica
P A Xieqingzao A H1[E China Hll indica
=ki~} Sanlicun H1[E China #E japonica
997-239 H1E China *Ejaponica
Beniroman RN Japan il Japonica
B4R Hanlundao H1E China *Ejaponica
H-MH 36-2 Jingtian 36-2 H1[E China HE japonica
Asamurasaki HZE Japan HE japonica
Kusahonami HZ Japan KE japonica
Hwasunghyeo i [E Korea HE japonica
J K% 4 5 Guanglu’ai No. 4 1 China Hll indica
Koshihikari HZ Japan H# japonica
JTF 15 R Yuanzizhandao H1[E China H# japonica
KL Yuli H7E Japan HE japonica
FEAEHE Guihuahuang "HE China HE japonica
247K FH Dangdishuidao "HE China HE japonica
2150 %K% Hongmilaolaiqing "HE China HE japonica
Heuknambyeo i [E Korea bl Japonica
HEE R Baimangdao H1E China *Ejaponica
1 =% Zhuyunnuo H1[E China Al indica
Daelipl Hi[E Korea HE japonica
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1.2 DNA ZEL # 18R B ik

SR I DNA B $E BOK R AT
DNA M2 S 4lifk, LA IRIT

A AR EBOKRE R 2 ~ 3 em BCADE
PRep A DNA $2 B0 400 WL, BF6E, BEIA DNA
PRI 400 pL; FEHL 500 pL IR AW ZE 1.5 mL .0
B R R BRI 2.0 mL BT,
B DNA $EBU 500 WL, B ke ShiFee, A 804
HAS00 wL =W LE A BORK IR A 5 BT 65 C 4
SRS BRI ,%?ﬂ%‘l 30 min, £ 12000 r/min &>
30 s BA0AH, BT 400 pl, B A HHY 1.5 mL &
LB, A 800 pl. —20 C Wik 8, KA, 4
12000 r/min #.0> 3 min 244, # FIH W, HH
70% L EERWVEYE 2 W, AR TS, A
50 pl 1 x TE 25 vh il i fi# DNA, KGR, - 20 C
TRAERE AL,

DNA §"347E ABI Thermal Cycler 2720 4 #44% I
4T, PCR WK Z 10 pl, 7 10 x buffer 1.0 pL,
2.5 mmol/L dNTPs 1. 0 pL, 25 mmol/L MgCl,
0.6 pL,5 pmol/L IE, 2 Ia] SSR 5 ¥ 45 1. 0 pL,
2.0 U/pL Tag AW 0.25 wL, 4 DNA 1.0 pL,
P ¥E RN S5 AR .94 C AR ME 2 min; 94 °C AR
45 5,55 CiB Kk 45 5,72 CHEf 1 min,30 PDME ;K
J&i 72 °CHEAH 8 min, FitJ 10 CIHIEAHE, ¥ 3=
275 PE 5 AF ABI3730XLDNA 3848 /0 MY b ik 76
YA LYK, FH Data Collection FRPFUSCEE FLGREUHE , 7T
FIHH Genemapper 4% WU AR 1Y I 0 K540 3447 534
VA5 VL) 7 8 5 HLGE TP ) o0 7 AR RS T LA
(CHIER SN
1.3 HIESW
1.3.1 ZHEMESH KM Shannon-Weaver ZFE14

EECHAEFENS B PopGen32'™) #2543 BT A [
SSR FRiC I ZHEPE R /N, Shannon-Weaver Z 445
G NN W L

H =- Y PIn(P,)
i=1

PO FEPEARER § AU B AL
1.3.2 BEST K5I B8R B
AR 775 KRB /NHES, BL 1 A0 43 AR A
FFIARG I AR DL R B, 10 s 45 bRt Y 45 o2
FERZER R NTSYSpe 2. 10 it w4 simi-
larity F2 i TEAHIREL, L) clustering B2 7 H SHAN
AT AE I AL ZH F ¥ % (UPGMA, unweighted pair-
group method with arithmetic means ) RN, T4

i L 0 L R R G A
2 HRE5M

2.1 HIBERAERFHEY SSR Bk B HEMSHT

DUS M348 5 35 22 18 49 A4S 7K A5 b v & Fil
HAg 19 AN RIS S Al 30 AN 2B RS A A Aok
Fei S R T 7 e 61.29% ., FILFH 24 XF SSR 514
XiF 49 ANHR A 5L B A DNA 15 50K 2 R v R AT
AT (R 2) A5 FEM R [A] SSR v 5 7E 19 A-Hll
e it B b B S SRR B SR 3 ~ 8 A, R
AP 225, Horh RM336 . RM219 254510 1 46
AR S H £, T DUS 42t v 0 250 3R 4 A B
A TEE A FRIC A0 RM274 F RM71 45 fih 25 37 748 &
BT 80 R A R A v T DUS L, B
B FH — 26 %5 {3 A5 B 1) SSR bR i B AR X 2 55
A SR D bRIE (R 2 .38 3) . irid K3
A L SSR 51 W 7E RIS Hh G AH I 457 T A2 A A
PR SR S5, A0 RM1195 A 2 A& 7E I AE
HOR R R B, RM72 A 7 A 4% 76 hl A8 P J2 Bk
K,

7R 19 A RIFE AR E & R DNA 48 20 K3k
ZHEVEKE i — 2 R PopGen32 34115 1 Al
T Al 24 ASFRIC A 7 AR S8 ( Na ) ST
A5 B0 ( Ne) Ml Shannon's ZRETERFE B8 EL(H) .
M3 A LLIE 24 X SSR SIHLE 19 ASHIAS 5 Fh
HLAG 2 141 SR S, X AR 51 9 T L
g 5. 88 NSNS F BT 3 ~9; K
AENAS Sl 4,07, 2 WA T 2. 3595 ~ 6. 3333;
Shannon’s Z HE P8 20 F 30 1. 5141, B R A F
1. 0460 ~1.9959
2.2 1ETEIRAERMA SSR BE SIS

FIHT 24 X%F SSR 51443 Hr 30 A~ KA & R Y
DNA 580K i 2 Rk, 45 R W, RI) SSR v 5 7E
30 A R SR LA 3 ~ 13 A4S, Ho
RM72 RM336 “Ftric iYSE0AS 4 £, 433 13
ASFN10 AN, BT DUS R 1 R 2 B BRARL 58
IYFRiC AN RM274 RM85 H1 RM71 %5 fit 25 {3 75 S 4k
PR/ (F2.33), LA KGE A R HF DUS Pt
HE S S AR B (bR e B Rk S AR AR S
B B bR a0 B BE i — S S5 AR S A 2 1) SSR
FRic, HTid & A S AR 0 20 A R P G AR Y 454
7RI H B 5 M 270, 4 RM1195 A 1 AN 4%
WA TR B9 RM219 A 5 S e biAg
SRR
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Table 3 Diversity statistics of 24 SSR markers in 19 indica and japonica rice varieties

S HIAE Indica rice FEAE Japonica rice
s ﬁ-ﬁp‘ﬁ%lﬁﬁg HFE KRG Jap
Distribution on FEAH FEACH
SSR marker a Ne H a Ne H
chromosome Sample size Sample size

RM1195 1 38 6 4.3494 1.5903 60 7 5.1136 1.7396
RM17 12 38 5 3.3119 1.3371 60 5 2.2613 1.1205
RM13 7 38 7 5.2319 1.7780 60 6 4.0541 1.5327
RM19 12 38 6 3.3738 1.4301 60 6 2.8125 1.3124
RM190 6 38 4 2.8425 1.2122 60 6 3.9474 1.5063
RM208 2 38 6 5.2319 1.7041 60 6 3.4091 1.4208
RM209 11 38 7 4.1494 1.6305 60 5 1.7928 0.9322
RM219 9 36 8 4.5000 1.7674 56 9 6.4262 1.9950
RM224 11 38 7 5.7302 1.8225 60 7 5.7692 1.8213
RM232 3 38 8 5.7302 1.9133 60 9 5.8442 1.9480
RM253 6 38 7 5.0845 1.7674 60 9 7.5000 2.0928
RM258 10 38 4 3.8000 1.3581 60 5 1.7857 0.9147
RM267 5 38 6 3.7216 1.4882 60 4 2.9221 1.1908
RM273 4 38 4 3.4381 1.2969 60 5 2.4064 1.1526
RM274 5 38 3 2.7143 1. 0460 60 3 1.3120 0.4677
RM278 9 38 6 3.4381 1.4376 60 7 2.6786 1.3449
RM297 1 38 7 2.3595 1.3021 60 9 7.0312 2.0579
RM311 10 38 6 3.8000 1.5306 60 7 3.6885 1.5584
RM336 7 38 9 6.3333 1.9959 60 10 8.4906 2.2026
RM337 8 38 4 3.3738 1.2984 60 4 1.6423 0.7776
RM5414 4 38 6 4.5696 1.6357 60 8 5.0562 1.8222
RM71 2 38 3 2.7143 1. 0460 60 3 1.4019 0.5340
RM72 8 38 8 5.3881 1.8582 58 13 10.3827 2.4503
RM35 3 38 4 2.4558 1.0909 60 3 1.5901 0.6390

Na: 012850 Ne A RLEN A EL; H:Shannon’s ZHPE(S BE 5K

Na ;: Observed number of alleles, Ne; Effective number of alleles, H:Shannon’s information index

#E—2FIFH PopGen32 R 43158 1 A A i Fl o
24 ARICHY S5 72 S 880 A RS AL 72 S BT Shan-
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varieties based on 24 SSR marker
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