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Genetic Similarity Based on SSR Markers and Phenotypies Traits of
Major Improved Rice( Oryza sativa L. ) Varieties in Yunnan Province
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Abstract; The aim is to explore the genetic similarity ( GS) of major improved rice( Oryza Sativa L. ) varieties in
Yunnan province. The phenotypes of 17 agronomic traits and 48 SSR markers were applied to evaluate the GS among
the 40 major improved rice varieties bred by 18 different breeding groups in Yunnan province since 1960s. The av-
erage GS coefficients were 0. 244 of the total 40 varieties,0. 289 of the indica ones ,0. 309 of the Japonica ones and
0. 162 of between indica ones and Japonica ones,respectively on the basis of 17 agronomic traits while the average
GS coefficients were 0. 383,0.318,0. 478 and 0. 267 correspondingly on the basis of 48 SSR markers. The GS at
agronomic level was lower than that at DNA level. In total ,214 number of alleles( Na ) were detected ,and the mean
Na was 4. 458 ranging from 2 to 8. The average number of the effective alleles ( Ne) was 2. 8336 ranging from
1. 1515 to 5.2981. The average of polymorphic information contents ( PIC) was 0. 6058 varying from 0.2118 to
0. 8816. The average genotype diversity index( H' ) was 1. 1328 varying from 0. 3768 to 1. 8087. The markers inclu-
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ding RM84 ,RM249 ,RM152 ,RM222 and RM528 were found to be more suitable to evaluate improved rice varieties

in Yunnan province in genetic similarity. Clustering analysis based on GS coefficients showed that all the varieties

could be grouped into two obviously different clusters corresponding to the two subspecies,indica and japonica. The

results also indicated that genetic difference of among the indica rice varieties was higher than that of among the ja-

ponica ones. It was discovered that the genetic diversity of improved japonica rice varieties was lower compared with

the indica ones and genetic diversity of varieties bred by one breeding group was lower than that by different groups.

Key words ; Major improved rice( Oryza sativa L. ) varieties ; Agronomic iraits ; SSR markers ; Genetic similarity
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F395C 5min;95C F 30s,60C T 30s,72°C°F 45s,



702 B Y ® % R E ¥ H 12 %

F1 HAABRIAHRERAUER
Table 1 Origins and pedigrees of the tested varieties

s 3 4 Y EA S Hi/ g il wHER R (SR
Code Name of variety Indica/Japonica Pedigrees Breeding year Breeding group

1 BR45 ] BRE/ZH 135 1990 HREBEF P HSEEEH
2 BRI E g BRAB/ARIB 1997 HEREBEE P H S HEEH
3 R4 . RS B/8% 222 1999 HRMBEEPH A EEA
4 H_x . ] HBEBE/ GRS 2001 HERHUBRE/EHPL

5 WER1 5 ] REE/ AR 2004 HERHBEERETH L

6 HR4 5 . ] B/ ERM/EF 34 2001 BREEERT#HP.L

7 =26 ;| ZEI12B/ZBR5 5 2007 BERAEERTH P L

8 =30 ] ZHE 15 B/58R8 B 2009 HRMGEEBRTH L

9 =95 ;] #E 175 bk 1974 2 7 B B B A BT I RO RS IR R
10 ZH 136 3 FHH 175 bk 1983 ERBERIEN B FERHRE
3 ZH25 . . ERE/RH 217 1988 2 B R B RLPE BT

12 EW2 B . ] EH3S/ LR/ EHE3 S 1993 4 RFBERAERT

13 ZK 11 % = 205/768//1R2153/176 R ERHAGEREFTHRETH
14 =72 * b EHA/EAES i HERPEREFHARER
15 =K 124 b 205/768//CPSLO17 i ERHEEREFRPHETH
16 Z 4% 290 i IR268 % & 2001 2 IR B R AE B

17 Kt 5| 46 #h FIHHEREY ¥ ¥4 & RH B R BB RS IR
18 =K 52 5 5l 29/% [ 145 2004 24 ARF} B I 41E B B A 1R
19 #E25 . ] M B/EW _ 1988 B AR BB

20 205« B 25-3-3/%K 7 5 3-12-1 i MR

21 BE2TS g BRE2/HAR395 2005 M RB BT

22 R#E9 & " w2 B[ REE//(612/116) ] 1997 KB RR BT

23 RAE 158 ;] 042865/ M 1 B 2002  KEMERB

24 RG24 5 5 ARIS/ZE23/RBE 11 FN:2 KEM BB

25 BHIT . ] ¥ -3 ¥ N gh T A

26 HEs S ] ERLBE8/FZEN S 2001 ity 355 i AR B BY

27 WE129 = IR28/ PR EL P R e/ /TR 5/ F 7 768 N :- 2% WO

28 miE2 5 . WIFHARBRE 1981 8 7L i A BF

29 W65 3 AR4 B/HESS 2004 BB IL T R BT

30 WE 314 5 = BRIISE/ERW0E/HB16 2007 I AT AR BB

31 afeg Hi 545/ 502 2005 1 51 R B

32 M3 E« ] ¥ -3 ¥ 33 L1 M A BB

33 Wi 502 i R 20 S/%HK 1993 AEH T EEY/E R RZKB PO
34 e 28] # 78-220/B1A 2007 3C1l M BT

35 XHEsE Hi Tl 502/%3511 8 2005 3¢ i M AR BB

36 PER 201 # 2 A H1/1R24 1986 o H R B

37 BIE18 5« 1] a1 S/EKs S iE 5 B BT

3B MRS i RR3 B/ BIKE i  MEMRPE

39 BENA ] AFRA2/HB1BA i ZRRLKE

40 B# 154" . BELIS/  HBLTA FN:3 ZHELKE

*CRESHEMNME ° :The lines was not approved as varieties



53 BERS - ETEYUERASSR A FRIENZHE KB EEFT RS (R) Wl Z AT 703

3t 30 MEIF ;A5 72°CF 10min, I8 YL 4C 5K
BREEH. KA 8% I TI # BE ik 58 1B e 7k B
ey R,
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B 0.1 ZEit SSR 4 3 4 &Y, 3+ 2 7 4 R B 3K
W, AHRAEBRME L, HAHFCH 1, EWHIC
KO0, FMHEEM R (Na) HEEANFAERK
BB A 5 L3 AL S 3 (effective number of al-
leles,Ne) ™! ,Ne =1/3(p,)" s Z & £ i B & (poly-
morphism index contents, PICYP PIC =1 - 3
(p)LEERME R (H) H = - 3PP, &
PPRHEINESMUAENEREL, WELE
{L.J5 Al Popgene 32 2 ¥ it 17 18t 15 #H 0Lt 43 47 s
$2 8 £ 40 DL 44 46 B I NTSYS pe V2. 2 # 4 UPGMA
BEmH

2 GRE5aH

2.1 XBEERM(R)M SSRIFIESHEIH
48 4~ SSR #RiC7E 40 KRBT MM (R) F1
P&, W 7 80 ~ 400bp 2 A, JL Y W B 214

MENEE(X2), BMREFEH 4.458 4, R\ R
2~84, L 4 MEMNEEMIRC RS,
16, BMH S MTHKZ, EF IS A, HRKES
A A 8 AMRid. RERMBIMHENERTEE 12
&Yk LA, B S Rk BRI PR
PEARRE, HS. 154,66 fEERZ,HS5.5
MELRRaKEL, R AN HIGREARER
3.75 ~5 4, Bl B EEE L MRICE RM84
1 RM249, 3% 8 4,RM152 k2, H 7 4, RM167
1 RM4 5/ (LR 2 4, 48 4~ SSR tric & 3l B 9
BFREMEELTEE R 2. 8336, 254 K 1. 1515 ~
5.2981,H ¢ RM84,RM152 H1 RM222 &l Bl A
REMNEEEERE. SMHECNZEHEESTE
(PIC)EH{H % 0. 6058, 25§ 3 0. 2118 ~0. 8816 , B
&% RM152 .RM84 Fi RM528, B iric & HE A
ERHEHRER(H) FHE R 1. 1328, 45454 0. 3768 ~
1. 8087 ,RM84 . RM528 1 RM152 X B &. & L&
B ,RM84 RM249 RM152 ,RM222 #1 RM528 & iFHr
ZHEKBIEERFTRH(R)#EMUE TR
# 1 SSR fRic.

22 WHAKBEFRM(R)MSSRFENFUEAY . FUAFCXERAMBRESHIEENK

* Table 2 Number of alleles, effective alleles and genetic diversity indices of 40 rice varieties

B s Rk SO EBEB(Ne) AREN B (Ne) FEHEE BT RE(PIC) ERAEHEH)
Locus - Chromosome No. of alleles No. of effective alleles Polymorphism index contents Genotype diversity index
RM1 1 5 2.9739 0. 6945 1.2971
RM84 1 8 5.2981 0. 8363 1. 8087
RM246 1 4 3.2454 0. 6919 1.2241
RM259 1 3 2.1333 0.5313 0. 9003
RM324 2 5 2.6533 0. 6288 1. 2068
RM213 2 3 2. 6981 0. 6294 1.0128
RM250 2 5 3. 6951 0. 5269 1. 3862
RM263 2 4 1.5984 0.3519 0.6073
RM16 3 5 3.3472 0. 6775 1.2739
RM143 3 5 4. 1451 0.7531 1. 4382
RM218 3 5 3.2586 0.7031 1.3567
RM570 3 4 2.3494 0.5744 1. 1016
RM252 4 4 2. 4806 0. 5969 1.0125
RM303 4 5 2.6622 0.5737 0.9397
RM280 4 4 1.9704 0. 4981 0.8737
RM1153 4 5 2.3916 0.5143 1. 0915
RM164 5 6 2.6101 0. 6569 1. 1962
RM249 5 8 3.1347 0. 6975 1. 5068
- RM289 5 4 1. 9161 0.4781 0.8618
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B Btk EMEHEB(Na) A EHEE (Ne) EHHEGBER(PIC) ERMEZRHEN)
Locus Chromosome No. of alleles No. of effective alleles Polymorphism index contents Genotype diversity index
RM405 5 5 2.9143 0. 6569 1.0530
RM162 6 6 3.1352 0. 7256 1.4378
RM253 6 5 4. 0609 0.7539 1. 4920
RM276 6 5 3.1250 0. 6550 1.2572
RMS528 6 6 2.3021 0. 8412 1. 7246
RM11 7 3 1.9093 0. 4763 0. 9061
RMI8 7 4 2.9739 0. 6894 1. 4388
RM167 7 2 1. 5355 0. 3487 0.5332
RM336 7 6 4. 6921 0. 7863 1. 6271
RM25 8 3 1. 6082 0.3744 0. 6764
RM152 8 7 5.0156 0. 8816 1. 6885
RM264 8 4 1. 6949 0.4100 0.7999
RM339 8 3 3.9674 0. 6287 1. 0408
RM107 9 3 2. 6007 0. 6150 1. 0104
RM219 9 5 4.2216 0. 7469 1.3584
RM278 9 4 1. 8958 0. 5088 1. 0253
RM285 9 4 3.4182 0. 7938 1. 3316
RM258 10 3 1. 1515 0. 3400 0. 6390
RM222 10 4 5.1282 0. 7050 1. 2968
RM228 10 5 1.9617 0.5119 1. 0655
RM311 10 4 3.1311 0. 5835 1. 0618
RM21 11 5 2. 2695 0.5438 1.1143
RM224 11 5 2.3088 0.7176 1.3803
RM286 11 4 2. 6491 0. 6225 1.1100
RM287 11 4 3.3415 0. 6481 1.1595
RM4 12 2 1. 2800 0.2188 0.3768
RM17 12 3 + 1.7621 0. 4381 0.7324
RM463 12 4 2.2346 0.5575 0.7216
RMS511 12 4 3.1625 0. 6831 1. 2207
15 Average 4.4583 2. 8336 0. 6058 1. 1328

2.2 XABEERW(RE)HBEEACMES

2.2.1 BEFREHRMHBGHEUE BETHRS
17 A REER 40 N EF AA(R) BREHEDER
¥ (genetic similarity, GS) EHJ{E 2} 0. 244 , 3554 0 ~
0.647, MKW W Fh B B A MBI RECEBER
0.162, 75485 0 ~0.412, H 1, 41 [0 3 B4 51 5 RS
15511 S, URR 1 5558 26 BRIBE
HLERBE A B K, N 0.412; K 19 B 5=
B 136 . =% 21 SHZERE 2 SRIMEHEMUEREEN
B, R 0o 11 N4 %Y 5 R (8] i A6 A DL R EOF 8

{8 3% 0. 289, 3548 4 0.059 ~0.412, H e 4115 4 B4
PSR 1 SMXE8 5, H14E 18 S 51K 72 &l
EHUERBEIBK, X 0.412;EK 19857
& 72, =4k 290 5f55] 46 A& AK, XK 0.059, 29 4
FE 2 5 (] 38 % AH UM R BR324 0.309, 2548
H0~0.647, 5K 124 5RFE 9 SRIBEHLIEREK
BEHEK,H0.647T, KKRAR4SHH 5= 30
SREE20 5, 8R35 5755827 SHEHE9
585K 1IN, ZR285mE2 5. 88275
5Z8 265, 5% 11 51k 124, Kt AR
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It R BT HE N 0.318, 2588 %4 0. 128 ~0. 612, 3
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290 541/ 3 5,4 0.128, 29 MEE B 5 f 1] 49 3
AU RBTFHMEN 0.478, ZE4F K 0. 167 ~
0.8, Hp HA 4 EE5BE 20 5 REK, N
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E5R/E24 5, 00. 7719 BIEM A ZK 11 55
95,K0.167, 55,40 JF(FR) B 780 48t 1%
LI R B R R BRI A4, s A e
RPEME K 0.32,HH K 0.358 (& 1-B), ZZER
HAoHEETFHEEKRBHM(R)WELEMEZ
REE ER SR EREEUERERN R, 815
B,
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o8 833883

Bl 404 KBHRW(R)AREACEREOABSH
Fig. 1 Frequency distribution of the genetic similarity for 40 rice accessions
A: B TF L #E4R Based on phenotype data;B: 3 F SSR #5iC  Based on SSR markers data
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MaF(R). EELFEP,BREM 18 HiRA .
ﬁE 2B, EHIXD 97.5% . TEBREHLERY
0.396 4b45r K ab AR EH, Hb a KEBHME
%5 0.458 &b X 43K a-1 #1 a-2 BN IR/DEE,a-1 /D
HEZTAR45 . 6RIBF AR5 HAs
HIBES5 ANMM,a-2 KABUEFT 22 G,
b RBNEIEEL 18 5 . HWF 15A kS22 %3
Mo, THMNERE, IF 0 MEMH(R), &
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I B 201
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BAERMLL R H Genetic similarity coefficient

2 BTEREASSR S TFRIDHIEN 40 HABHBBRESH
Fig. 2 Dendrogram of cluster analysis for 40 rice materials based on phenotype and SSR markers data
A B FR Y AR Based on phenotype data;B ;4 F SSR #5iC Based on SSR markers data

2.4 KBEERM(R) RIGS SSR &RICHXEX

RO
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TFT—A/NEBE, R 175 EHKBHEZEI SN
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Ha2XH, MECSHEERARGR 4, _EMH
AR RYME R 0.400, 53 HI B 7E a-2 5 a-1 2



53 RERE:ETERAMERASSR X FHRIENZHEEKBEETRAF (F) 0B ERMES T 707

B, A4 SNBSS SHH —FANEE 502,
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[B] (11 ANl 7 5 b 1,29 458 R ] 4 K Hl R o ]
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