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Genetic Variation of Three-line Parents of Indica Hybrid Rice Detected
with SSR Markers*

CHEN Ying' %, QIU Lin?, TU Shengbin'™, LUAN Li!, WANG Xing' & LONG Wenbo!
('Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)
(*Graduate University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract Totally, 24 three-line parents of indica hybrid rice (Oryza sativa L.) were used to analyze their genetic diversity and
genetic relationship by using 26 polymorphous primer pairs selected from 110 SSR (Simple sequence repeats) which dispersed
on 12 chromosomes in rice. Those primers detected 116 alleles from all the 24 parents. The alleles number might range from 2
to 7 with an average of 4.4. The PIC (Polymorphism index content) value of the polymorphic markers ranged from 0.068 9 to
0.803 6, with average of 0.603 4. The expected heterzygosity (/7)) ranged from 0.081 6 to 0.829 8 and the average was 0.616 9.
However, Shannon’s information index (/) ranged from 0.173 2 to 1.791 3 with average of 1.160 0. Furthermore, according to
the results of cluster analysis by UPGMA method, the 24 parents materials were classified into three groups by microsatellite
markers, and the parents among the groups showed relatively large genetic variation, which could be used to identify the
relationship among the parents, and also to predict the heterosis of new materials by molecule markers assisted selection. The
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results provide a good reference to the choice of higher heterosis hybrid combinations in rice breeding. Fig 2, Tab 3, Ref 24

Keywords simple sequence repeats; parents of the indica hybrid rice; genetic diversity; cluster analysis
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5, I SE R FR UG AOK IR S0 R 58, NIk — 20 T
PO A K e A RO 3 00 5 WL B B (3 AR IR . B, 19 ]
SSRIP THRIC T AR F [ A 7 [ R (i FH B 2 S8 K Al = A%
IR DNASE S0 R GUIE A WF 58 S AR B 08 350 A F S TE 7
Bl 20T e . A58 H I SSRIT T Fm 18 AN FATTH 77 Ay
TR 2R S KA = R AR R, 0B B R A
AR BRI SR A 22 1A 5 A% 2 5, XX TR B A gt
ey 5, DU S 4 MM T 23 AR 040 B & Rl 48 e e e 3 40
PG B TR R Fh AR,

1 MRS 7k
1.1 4

ARSI Ik F T 2408 K ARG A R EA T SSRE S M,
rp AL 55 v R 2 e iR AR W 5 BT B B R RRLA L BRTBAE B
DL TR A s A S NI A A E DL i P M A ) € P N
B, HAPART RZBEARMEI0 R R BRI T 10
iy (D).

CiR k40 s, 72 CHEH 40 s, 35 GG 72 CCHE(H4 min. § 3
FEYINNAE B 1R R oS SRR, AR R4 HR 8% B 2R TN
BB EE . (PAG) H1 LI x TBEZE M3 A A5, fH 250 V, HLIK
BFIRI2 h. PSS AR, SRR AR e vk e i, T A5 B8 s FH A
fief JEE A0, 20 S5 T, I 405 40 I (KODAR).

1.2.3 #EEitEa T A TR R Ak 110
XFSSRIG I, M ik 2 A s 1 itk Ay ge it e b, B —
X SSRE| Wy far M — A~ o5, B — S 2 BN — A
FE DR o T 088 3 00 A — A5 I — A MR, BRI
FLUK 25 $5 A s TG e 5%, VKA AEZEIRE R 17, 45 D)t
<07, F TR 46 . B b ) 22 ) Y 3844 2%
i Nei I Lif 5 12 0T 55 i R ] AL R 8K (G) sastf% iR 28
(D) : G,= 2Mxy/(Mx+My), D = 1—2Mxy/(Mx+My), HrrMx
FIMy 73 514 W5 A4 4 4 5 DNA FF BB, Mxy 9 PR R 28 36 Fr
BB AR AR R A2 HE 2, FHUPGMAYEL (Unweighed pair-
group method with arithmetic mean, 3 A3 E AU HE 4175 )
PEAT AL AR AAME 2, il A M FENTSYS-ver.1.8 # £ 314

R SKIEM LR ESRIRFNFAE

Table 1 Sources and characteristics of the materials used in this study

%'y AR B L %5 AR S FRHAE
No. Variety Source Characteristics No. Variety Source Characteristics
1 RI319 CIB R 13 R1577 HE Yibin R
2 206A CIB S 14 HfLA Zhongjiu A WM Hangzhou S
3 206B CIB M 15 %4i5A Mian 5A 438 Mianyang S
4  FHA KelA CIB S 16  D62B SAUIR M
5 R725 SAUIR R 17 R1305 CIB R
6 RI272 CIB R 18 1527 Improved 527 CIB R
7 )II#28A Chuanxiang 28A &#B Chengdu S 19  H#&B Yixiang B HEE Yinbin M
8 D62A SAUIR S 20  JI[#28B Chuanxiang28B J§#B Chengdu M
9 HI577 () Yi 1577 (Improved) (%% Yibin R 21 #4}5B Mian 5B Z%FH Mianyang M
10 FI5A Ke 5A CIB S 22 F7B Ke 7B CIB M
11 #tk63 Minghui 63 #i Fujian R 23 %j%527 Shuhui 527 SAUIR R
12 RI1585 CIB R 24  FI5B Ke 5B CIB M

CIB: HERRZ B R AS LT T, SAUIR: PUNANM K KRBT T, M: REFAR: R: IR AR S: AHAR
CIB: Chengdu Institute of Biology, Chinese Academy of Sciences; SAUIR: Institute of Rice, Sichuan Agriculture University. M: Maintainer line; R: Restorer

line; S: Sterile line

1.2 Fi&

1.2.1 DNAEREUAE BE KRB it Fr, 2 B MceCeouch
AR SDSTE ISR B IUK RS 2 N 41 DNA : UK FEIF 45 —A,
BRI A BB T A L5 mLES.O & T, finA figh
65 °C SDSHEHZE 600 uL (100 mmol L™ Tris—-HCI, pH
8.0; 50 mmol L' EDTA, 500 mmol L NaCl, 1.25% SDS) , &
A1) 65 C/KIE30 min, HEASBHER LI A, A 200 uL
5 mol L'AYKAC, JR2)J5 VK520 min; HIlA400 uL 24 : 1/ &)
SR, IR2IJE10 000 r/min010 min, B FIER, A
0.6~ R LR E—20 CHIEAY I, 45 e 5 1R 215 i A4
CYKAH; 10 000 1/ mingS.0210 min, 7 3, JH70%09 2 B 25
2~3%K, FIRTH:30 min, JITHE 4l K IR MR AT 5 H.

1.2.2 SSRAFHREHMT M KR M 2R E 125
Yo AR L 110X 514, BT AT 514k DU 1 A ol K 2 7K R e
5% BT k. PCRY™ 14 )2 137 7F Biometra UNOI BAEFRAY |- #E1 7.
VAR Z R FH25 pLAK £ : 2.0 pLARARRDNA (25 pmol) ; 0.3 uL
Tap polymerase (1U) ; 2.5 pL buffer; 2.0 puL primer; 14.2 L
ddH,0. L M FEFF e 94 C FUEHES min, 94 CZE1E40 s, 55

Hil BOIR &L G4 SRR 315 2% %, #0881 PopGen
ver L3VEPFHEAT AL B, 5545 i [0 4 5 4% 2 RE 1R 2 8

© ZHHEREW): FkERIEHZFEH KT @ 28GR
i (PIC): MR Smith45 i3 1 J5 25U 5 PIC (Polymorphism
index content) {i, PIC = I—Efiz,ﬂ%%ﬂ?f@i/l\%fﬁ%
(Allele) M. PICHE i e T 55 —3F SSRT |t Bl ) IX 53
e J1, PICIH AN 45 A B A 8 A ¢, i H.5 % A ZEH 1Y
BRAT s B BAFAIEFEEIWN); @ A3 855 ML FEFB W) 4
B BE AR, 3R WA 60 55 IR ) ) A B ). A A TR A R R
Hh A B B, A R AR e R R e B G ) Y A5 A s R 4
X E & WA 92 R (Exp-H, )5 B 19 2 R (Exp-H),

BRI AL AL 5

2 R 50
2.1 SSRYIELER K FEAMPHEZ SIS

B AL 26 FH 11055 3k P8 TS [3] 2 €5 (A B3 T3 2 A 32 X 43k
PRHEATY I, Hoh B 2551 Y26%) (£2), ST
51¥11923.63%. X Le 519X} T A (LA R 37 3 = 4 B AT 1
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UF, RS, SR H 2 SR XX 26X 51 Y
GEREATHEAE, TE 2400 /K TSR AR RE ] L AG DU 4 1164~ 25 437
LD, > SSRAE A vl Ay 0 51 11 45 57 5k PR B H R 2~ 7 AN 5K
TEAR I R B2 A 7 LR, P2 45 0 SSRE | 1y 46 I 211 4.4
S 3L [H . PICTH AY 28 B 24 0.068 9~0. 803 6, “F-XIPIC{H A
0.603 4 (F£2). 5i4b, 5IHMRMSITIEM KL & BH 2 IR & &
ST I R ). AP RMS . RM30745 2 460 5 [ IR b
BHX P ROR BT, LUK 1 2551 DLIAI 1.

Fe 3R ML RHAE 264 i TL R AR SR 22 B L W
PIARGTE . AR 2R AL 721X 261 SSRI A
Hh, A B PR ) 0 AR A TR A T R RN R 2R AR A
WA BE (H ) 221840170 2~0.918 4, SF-170.383 1; 1 EE 24
I (H) W28 S5 70.081 6~0.829 8, SFH 244 1 40.616
9; ZREVEFREL (1) 2816 8 0.173 2~0.914 8, SFI L REMEFR RN
1.160 05 A 25 % {3 B AL (V) 1972 3315 Bl 2 1.086 8~5.333 0,
S A RS FE N 2.970 9, ST K R R G
ZAENE, JFE—E B B R Y1 A 7 SE I Y 2 4 5 PICIE AT

—EAIAR S, X5 Ak 4 i S RO 9T 4518 VO — S
2.2 FRIKB=ZRFEAMEIREERRBESH
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KRG I SSRE A A7 ., FIFPOPGENERK 41155 AN
[ AN A 22 8] () 7 388 e W i AL B (D), SR PR AR 1o % I g gt
TFo M. a5 SRR, & EARZ ARG B 1E0.115 4~0.884 6
Z ), N4 28A 5 RI3192Z A% B B /N 0.115 4, R7255
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HR 4 26T SSRE | 47 B A I+ 1) 116445 a1 FE X, %of 2447313t
W= R EAR MR AT R 200, BRI (E0.681] LUK FIF A A1k
R =R (E2) 25 IR0 MR, fIGe M E R
IMMRERER L IMKRE R, IEIEHELLO.T6R L SR B bRifE,
AT LI R =/ 125 F206A 5 F206 B & it A5 IH 15 45 /N 5
J—/NZE, B MR L TS 5, RO R iR, HRIER
TIRA 3, M5 BHA. JIFF28A. JI|F28B=/ kL
E—25, BENEB R A ML FE AL ; M2E: D62A. D62B,

R2 SSRERIEHIEFF. FEAME. FMUERKE. PICEMIRIcHHFHEHE
Table 2 Motif, chromosome, number of alleles, PIC value and size (bp) in IR36 for SSR markers

P (A SSRIAELJF PSERES A SRR H ZHHRE IR36HH A H
No. Locus SSR motif Chromosome No.of alleles PIC value Size in IR36 (bp)
1 RM293 (gt),, 3 6 0.7743 207
2 RM164 (gt),tt(gt), 5 7 0.8125 246
3 RMS5 (ga),, 1 5 0.6944 113
4 RM439 (aat) 6 5 0.5938 269
5 RM31 (ga),, 5 6 0.6944 140
6 RM482 (at), 2 6 0.7396 188
7 RM161 (ag),, 5 5 0.7326 187
8 RM339 (ctt),cet(cet), 8 5 0.6597 148
9 RM104 (ga), 1 3 0.6111 222
10 RM60 (aatt)aatct(aatt) 3 6 0.8021 165
11 RM175 (ccg), 3 2 0.4132 95
12 RM438 (ga),, 2 2 0.1528 204
13 RM282 (ga), 3 5 0.7604 136
14 RM307 (at),,(g1),, 4 6 0.7257 174
15 RM402 (ata),, 6 4 0.6319 133
16 RM105 (cet), 9 2 0.0799 134
17 RM344 (ttc), J(ctt)(ctt), 8 3 0.5312 163
18 RM415 (at),, 12 5 0.7812 227
19 RM412 (ga),, 6 4 0.4167 198
20 RM102 (gge)(cg), 12 5 0.6667 311
21 RM201 (ct),, 9 5 0.5972 158
22 RM164 (gt),tt(gt),, 5 5 0.6424 246
23 RMI126 (ga), 8 3 0.5694 171
24 RM213 (ct), 2 4 0.6319 139
25 RM157 (ct), (to),, 3 3 0.4062 137
26 RM517 (ct), 3 4 0.5833 266

12 3 456 789 101112 1314 15 161718 1920 2122 2324 ¥ ¥2 345678 ';'g 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ¥
- —250bp 4 “ €«—250bp
- Www o - - 1 A A ' o
o T - wWww LR R
Bgg-8 ” wall -- v - 7
ii"nua--u.&u""uu""“uéﬁ "A':.<_100bp | ' i
A B

K1 5IRMS (AD FIRM307 (B) (3 HGE5 5 (T U N 1~24 544K
Fig. 1 Products of RM5 (A) and RM307 (B) (Lanes 1~24 indicate the 24 rice varieties in Table 1 with the same order)
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Table 3 Parameters of genetic diversity in the three-line parents of indica rice by SSR primers

iy 514 BRI AR R R ZREEREL LA Bl EEl P s ZAERE

No. Primer N, N, 1 Exp-H Exp-H, PIC
1 RM293 6 4.4308 1.6108 0.2092 0.7908 0.7743
2 RM164 7 5.3333 1.7913 0.1702 0.8298 0.8125
3 RMS5 5 3.2727 1.3507 0.2908 0.7092 0.6944
4 RM439 4 2.4615 1.1082 0.3936 0.6064 0.5938
5 RM31 6 3.2727 1.4659 0.2908 0.7092 0.6944
6 RM482 6 3.84 1.5119 0.2447 0.7553 0.7396
7 RMIl61 5 3.7403 1.4234 0.2518 0.7482 0.7326
8 RM339 4 2.9388 1.1762 0.3262 0.6738 0.6597
9 RM104 3 2.5714 1.0114 0.3759 0.6241 0.6111
10 RM60 6 5.0526 1.6863 0.1809 0.8191 0.8021
11 RM175 2 1.7041 0.6036 0.578 0.422 0.4132
12 RM48 2 1.1803 0.2868 0.844 0.156 0.1528
13 RM282 5 4.1739 1.4836 0.2234 0.7766 0.7604
14 RM307 6 3.6456 1.4819 0.2589 0.7411 0.7257
15 RM402 4 2.717 1.1177 0.3546 0.6454 0.6319
16 RM105 2 1.0868 0.1732 0.9184 0.0816 0.0799
17 RM344 3 2.1333 0.8293 0.4574 0.5426 0.5312
18 RM415 5 4.5714 1.5631 0.2021 0.7979 0.7812
19 RM412 4 1.7143 0.837 0.5745 0.4255 0.4167
20 RM102 5 3 1.3144 0.3191 0.6809 0.6667
21 RM201 5 2.4828 1.166 0.3901 0.6099 0.5972
22 RM164 5 2.7961 1.2801 0.344 0.656 0.6424
23 RMI126 3 2.3226 0.9596 0.4184 0.5816 0.5694
24 RM213 4 2.717 1.1177 0.3546 0.6454 0.6319
25 RM157 3 1.6842 0.7356 0.5851 0.4149 0.4062
26 RMS517 4 2.4 1.0751 0.4043 0.5957 0.5833

Mean 4.3846 2.9709 1.16 0.3831 0.6169 0.604

I+ SREPERRHG N : SRIIER: N AT RILEG Bxp-H_: WEIARIEE: Exp-H_« WEIOZAIE

I: Shannon’s information index; N: Observed number of alleles; N : Effective number of alleles; Exp-H_ : Expected homozygosity; Exp-H : Expected
heterozygosity
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Fig. 2 Dendrogram of similarity among the 24 parents of indicia rice (The numbers of materials are the same as those in Table 1)
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3918

e TR = 114 7 R o R R K R R A, T 4R
SEATE R 1845 2R I TR B RIS 45 ¢ R 1 A T A AR 6
HOETT, SSRIE—FP FARH )12 BV Ak AR I 7K R Rl 5
1 ZREPE ML 25 IR . RS e — 2 R F Ui
TSSROF ThRic B A7 £ B 5 004 5. 9238 bR F 110X 5 4
7 0k B AT 22 5 PRI SSRE I 265, 748 H 1164 25 v HE [
X4 A E A FE A, T2 B F R E (PIC) S40.603 4,
ShannonZ FEPEFEEUH1.160 0, J BT 7K g Hb i Al = & 1935
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IR EHE R — & TR F MR, (HZSSRARIC 1] L
F B 58 i ACE I 2 25 0k, 2 25 PE 4 S M A 4 8 1 SE 56
g IR — g,

WAL 25 R R A R SR L. SSRA FhR iCHE AR AT
RO IR MR A0 25 2 06 R AN AL 22 5. BUAR H T v 2
PS5 AL FE B 75 4L 2020 {H Xiao, ZhangZF A H 1 —
S IR P 2% ol A 38 1) /N T U5 1) st A 22 S AP IR B
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Er =y L e o i1 < s ER N SOy N s B sl R e
B LR R, EAREE T, R G RIS IE, BT R
FITAT 24400 KRG SR AR A REIRE N = K2, 38t 15 I B AR 0 g 3 Y 5
AL AT DL AS T A A (L S 4 ) R A 2 S S L]
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SIRN AR R SR F R 20, 4 SSREIW ik, %A & A
SRR, TREAY 32 E R R R A B R F
R, ANE RS M AR R 8 S S A B i 25 R 8
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