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Abstract In this study, the hybrid japonica rice ‘Huayou 14’ and its parents were used as materials, using SSR
molecular marker technology, to select primers and identify seed purity according to its polymorphism. From 48
pairs of candidate SSR molecular markers widely distributed on 12 rice chromosomes, 6 pairs of primers were
screened, which showed stable codominance between the hybrid and its parents. Completely distinguished, using
these primers to carry out molecular purity identification of ‘Huayou 14’ seeds, and comparing the identification
results with the field planting purity identification results, the results showed that the identification results of the two
were basically the same. Finally, the RM274 and RM 1195 marker combinations with the most polymorphic sites and
the most significant differences in specificity were finally determined as core primers, and a more rapid and effective
technical method for identifying the seed purity of hybrid japonica rice ‘Huayou 14’ was established.

Keywords SSR marker; Japonica hybrid rice; ‘Huayou 14”; Purity identification
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DOS: RM542 D12: RM7102

hybrid and its parental Analysis of plant specificity in 2018120
plot planting identification

Note: 1: Male line; 2: Femaleline; 3:
of hybrid in plot planting identification field in 2018120; 5, 6:
Sample of miscellaneous plants in plot planting identification
field in 2018120

1.2.2 FI) FH Ak S 28 s 1 46 2 A J2E R B0 VIR AR S 1 5 |

T AT SSR BRI AT,
e H AT R A A AR SR AL AN FL AR P X 20 T 15 %
SSR Fric (K 2, B 3), 45 R EIR, ST &L 5
JH oA DNA 5 S0 B 1 57 8 H 00 BANL 15
Xf SSR Z1M—8, #ITIX 15 XHhric n] DA RS e
FIT G R Ak o AN, 7238 I H [a) ] A A kR AL i
HEHL A HRIS Y 1-17 “SRE S, AELE 52 AR i 1
B TR 147 F1 AP (18 5 i) A FE R 28—
(B 3), v W o AR L 4 B ISR, AH LB AS W

‘Huayou 14’; 4: Sample



FIF SSR bRICHERE A4 ACHERE AL 147 Fh 720 3

R AR 147 BILEA G Wi i 45 RTS8 R

Table 1 ‘Huayou 14’ hybrid and its parental primer screening results

9T 514 et ik Elk/E BGRE(T) BN —37)
Number Primer Chromosomes Primer set Annealing temperature (‘C) Primer sequence (5’ —3")
A01 RM583 1 I 55 5'Primer: agatccatccetgtggagag
3'Primer: gcgaactcgegttgtaatc
A05 RM274 5 I 55 5'Primer: cctcgcttatgagagcttcg
3'Primer: cttctccatcactcccatgg
A07 RM336 7 I 55 5'Primer: cttacagagaaacggcatcg
3'Primer: gctggtttgtttcaggttcg
All RM209 11 I 55 5'Primer: atatgagttgctgtegtgeg
3'Primer: caacttgcatcctcceetce
Al2 RM19 12 I 55 5'Primer: caaaaacagagcagatgac
3'Primer: ctcaagatggacgccaaga
BO1 RM1195 1 I 55 5'Primer: atggaccacaaacgaccttc
3'Primer: cgactcccettgttettctgg
B03 RM232 3 I 55 5'Primer: ccggtatccttcgatattgce
3'Primer: ccgacttttcctcetgacg
B06 RM253 6 I 55 5'Primer: tccttcaagagtgcaaaace
3'Primer: gcattgtcatgtcgaagec
B10 RM258 10 I 55 S'Primer: tgctgtatgtagetcgeace
3'Primer: tggcctttaaagetgtege
C02 RMS561 2 I 55 5'Primer: gagctgttttggactacgge
3'Primer: gagtagctttctcccacece
Cl11 RM21 11 I 55 5'Primer: acagtattccgtaggcacgg
3'Primer: gctccatgagggtggtagag
D02 RM490 1 I\ 55 5'Primer: atctgcacactgcaaacacc
3'Primer: agcaagcagtgctttcagag
D04 RM423 2 vV 55 5'Primer: agcacccatgccttatgttg
3'Primer: cctttttcagtagcectcee
D09 RM542 7 I\ 55 5'Primer: tgaatcaagcccctcactac
3'Primer: ctgcaacgagtaaggcagag
D12 RM7102 12 I\ 55 5'Primer: taggagtgtttagagtgcca
3'Primer: tcggtttgcttatacatcag
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Figure 3 Analysis of plant specificity in 2017108 plot planting identification

Note: 1-17: Sample of miscellaneous plants in plot planting identification field in 2017108; 18: Sample of hybrid in plot planting i-
dentification field in 2017108

w24 35 26 27 26 29 30 31 32 33 34 35 60 Bl B2 63 G4 B3 65 B7 BB B9 Y0 V1 Y2 V3 74 75 V6 V7 78 79 B0 81 B2 B3 191 192 193 194 195 196 157 198 199 200 201

Bl 4 519 A1 %558 AR 1472017108 FF i SORLEE (A 45 L &

E: 65,79, 199: fifh 7, HAR 4y 2 A fl

Figure 4 The results of primer Alin the group of ‘Huayou 14’
Note: 65, 79, 199: The seeds were false, other of seeds were hybrids
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Figure 5 The results of primer A5in the group of ‘Huayou 14’

Note: 11, 18, 68, 71, 80, 110, 134, 146, 158: The seeds were false, other of seeds were hybrids
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Table 2 Comparison of field purity test and molecular purity test

R it FH ) 25 52 DTHEE
Sample Fieldtest Molecular test
AR (%)  SRREL R EL 519 ZUFE(%) S RLEL BRI A R ZE R (%) B AR EA R S
Purity (%) Total ~Number of primers Purity (%) Total  Specific Deviation  Specific individual
number hybrid plants grains individuals (%) number
2017108 98.3 1000 17 A01: RM538 98.8 264 3 0.5 65,79, 199
A05: RM274 98.5 264 4 0.3 27, 65,79, 199
A07: RM336 98.5 264 4 0.3 27, 65,79, 199
BO1: RMI1195 98.5 264 4 0.3 27, 65,79, 199
C02: RM561 98.5 264 4 0.3 27, 65,79, 199
D02: RM490 98.5 264 4 0.3 27, 65,79, 199
2018120 96.9 1000 31 A01: RM538 95.9 196 8 1.0 18, 68, 71, 110, 134, 158,
165, 169
A05: RM274 95.4 196 9 1.5 11, 18, 68, 71, 80, 110,
134, 146, 158
A07: RM336 96.9 196 6 0.0 18, 68, 110, 117, 134, 158
BO1: RM1195 94.4 196 11 2.5 11, 18, 68, 71, 80, 110,
C02: RM561 98.5 196 3 1.6 134, 146, 158, 165, 169
11, 80, 146
DO02: RM490 97.4 196 5 0.5 11, 80, 146, 165, 169

AR 48 XF SSR bRtk 51 W%t Z A8 KE A
FAEIL 14" RESEAMME R B 14 NAFRH
A )IHEAT T BRI AL 3 H, 357 T8 4 A DNA 5
SUEHR, TR H 15 XX 4 AR 147 5 AR IR RE S 1
Frice [RIHS, 245 9 AR AE 1)/ DXRh e 565 o R AT 2%
PR (18 A % 5E , 3 3 0k 24 MRS AL 1 5 M 0 M, O

HEAFRN ) 15 XAF R LS RS ATH — 2, Y10 i
LT ARACKERE AEML 147 R Ty TR E SR TS
e N T IRAEIZEAR T IEHIA R, PRk 1 6 Xtk
PRG35 1) 510X 2017 4R 2018 472677 ) 2 A
18 AEI 14 B 7 REAT 1 > TR LS, 4R 5 K H
BRI B KUHIRI X 6 Xt 5] 9% 2 2%



6 Gy TR E (2 i)

SEHERE AEA 147 b1 12l B Lo i oy, T L 17 B vy
o MeAh, FIHIX 6 X 519 ik bR HAt K =
X A AE RGP T AT 4l B 4 e RS, R s A%
AR R, AT DUR T At 5 bl % e iR
ULl

% F RM274 F1 RM1195 [ 22 P47 5 i 2 H.
Rt R R R E, BB T 58 RA, R4&HE
TR T RM274 F RM1195 FRic 44 () 24 58 A 7
ek 14 Fh a5 TR B AR TNE” ARFARTTE
S T A ATRERG SR TEAR 147 BB 28 UL BUR Y
JR s B L

3 FR ik
34tk #

At 147 RIESERA(RE R E 14 AT R
OA FRUERE M LA K 2017 A1 2018 4EAE 1 “FE4k 147
F1 AR 7 (R 5 4 52 2017108 AT 2018120), ) i1 k=
T ARAEY A  EA I R A, Bl AR TR
W LRI A PR A W 5 R

A3 G5 R 2017108 F1 2018120 FIFE b BE
HUEHL 1 000 KLAhF, TEH R HEAT HIR] /N X A 5
SE » U TE ] o 1) 3 B A MRS T AT AR S 1 0 BT,
e H AR e R R AL IX 43 FF 1) SSR Aric .

3.2 KB E E ZH DNA $=REX

14 RHSEAMBE R E 14 AT R H
9A”), LAJHUE %552 W B A bl BREACHER 20
AT, BT 2 mL BRSO N 2 BNER, i
QIAGEN HfFBE3%, % KAZMTBE 20 min, il £ F2HL
DNA, X ] QIGAEN HE ALK 41 DNA 57 S 52 5
DNA $HUJE T 0.7% (1) Bt R A 5% e rL ik ik A7 46 00
DNA 2l & F1y# & I 5 K| A NanoDrop2000c¢ 45 41 7]
DL ASGIEAT I 5 » #s R 42 40~50 ng/wL A AW T
vKH 4 CH&H.

FH T 5600 7 40 5 %5 58 U7 V2 R K FE R 2017-
108 F1 2018120 f¥ B Fh 7, K Fl -1 DNA Wik i%E
FEHUKFEHE R 4H DNA, S HIGR I & A K E T & &4
MIRHE A BRA 7 A2 =, &5 3 GO-GPLF-FX96, 1§ H
X %% L35 Thermo FLEX #ZRITHUX, VREI/ME R,
B0, & B IR S
3.3 5| 4HI ik B B E

3.3.1 @7 A 14° DNA Fe4UE T ik R 7514
PLAEAR 147 L HSE AR R SR A 2H DNA AR ,

HHAT PCR ¥ B4k 2 54711 SSR 519 i F IR AR
MV BT AT ML AR GRSt A4 8 BORIARE SSR R
1092 H 48 XJ SSR G WX K FE s A 4T PCR 4734 %
FEFMYEE . PCR YN 20 WL R R, T HEFE TN :
94 C A A1 5 min, 285 94 ‘CAEME 40 s, 55~60 C
Bk 355,72 CIEA# 45 s, 3L 37 ANMEIA; 72 CaEfd
10 min, ¥ 34724 4 CORAE I AW G, K BHE
HL K 3E4T 4047, 33T QIAxcelScreenGel 1.4 it 3 A4 %}
SR GG AR FEAT 7047, B E BEAS SSR A7 AU BE PR 2 %
SRR RO PR SE AR HAMYE Y B 5149 .
3.3.2 Il F A bR B 5 1 5 0 T e IR U Ry S 1R 51 4
T HH 8] /N X AR 4 22 [/ (2017108 11 2018120) 4>
FERHCT 17 A JARFE S AN 2 /N JebRAE S B2 4,
IS T A M SR O BRAE i, R H 48 % SSR A
X IR L Je MR AT RE SR b, E— P IRAIE IR IR 51 )
A R B R SR 2N SR Y (] b

3.4 SSR FRICEE M4 F R AR A EHIIEIIE

43 BIMEE L 2017108 F12018120 HBEHLIEEL T
264 RLFH 196 KL BRLAR ¥, Y BTt B AR Bk © 78
o147 FhFISIEFIER SSR 514, SSR 5] 49 i it
5 ERSCIGAHIR], WG i 5] A% B A SR b T
Rl 25 BRI REAT XS L&

3.5 KB FARMAELEETENLE

7E SSR 73 T4, F H B 5 %t BE HLIZE B
HEAA R B 147 FpFHEAT SSR %578, SSR 517k
SR RAFE TS FIRSFEA R 755 )/ X F
% 8 v, 0 7 B KRB B R AL 1000 64
147, LR AMAR — . A (%)= 238 FhF ik
B SAREx100, LLAEE SSR 41 %5 52 J7 7 A1 H [R] /)N
DX ol 65 52 59 1 5 TR A oLt

{E& Tk

WFERTUH K 5T A BT TR LR B
AN BT FEIPAAT N5 58 AR 3 BT, 18 SRR (1S
s BRI U 7 TR R TRAKTN St 1 AT 7 S
WRPRHAE £ AR, KB X 2 5 seig i Ak B
S SRR R A 4N SR (SR C T
AR A B 52 0 (R R A A R SR

Brigt

APt AR O RS EANA BRA R
HEE S (PR F2018)5 9-1 F) M fg K4



FIF SSR ARicl 4 e A A K FE ALk 147 Fh 14l & 7

BRSO A P AOT R I H L /(P AR BHEE T (2018)
55 1-1 SRR R Ag 4 60 A P B R T SR s Y8 (P
KA 7(2018)% 3 5HIH) % .

Cui X.H, Han Y K., Du S.L., Wei A M., Chen Z.W., and Liu N.,
2015 SSR identification of seed purity of a New Cucumber
Variety 'Jinyou 401', Zhongguo Guacai (Cucumis melo), (3):
38-39. (HEMeHE, BEECRE, AMER, BRI, BRI, XI4H,
2015, 35 JIGHT i Al LA 401 Fp-F 4 FE 1) SSR %5E,
JREE, (3): 38-39.)

Mei D.H, Li Y.C, Chen Y.F.,Li Y.D., Xu Y.S., Hu Q., 2010, I-
dentification of seed purity of Zhongyouza 12 by peroxidase
isozyme and SSR markers, Nongye Jishu Xuebao (Journal
of agricultural biotechnology), 18 (4): 815-821. (# 2%, 2=
=5, BRI, R0, ARA R, BB, 2010, F LAY NE
[F] THg A1 SSR ARic %% HPi Ak 12 Fp 720, Rk EY)
HiAR2ZEH, 18(4): 815-821.)

Sun HY., Gu W.W., Wang S.Y., Xu G.M,, Luo B., Yang Z.G.,
Shen Z.G., and Duanmu Y.X., 2014, Identification of seed
purity on hybrid japonica rice ‘Changyou 1’ using SSR

markers, Fenzi Zhiwu Yuzhong (Molecular Plant Breeding),

11 (5): 557-561. (PMNEHE, Bisese, T, s, ¥ &,

MBI, T, s ER, 2014, R SSR Frid % @ 44

SRR CEAL ST M aiRE, o T E R, 12(6):

1128-1132))

Wang M.H., Zhang X.T., Wu G., Jiang Q., and Shi Y., 2019,
DNA fingerprints construction and purity identification
based on SSR markers for rice varieties in Ningbo city,
Zhongguo Daomi (China Rice), 25(6): 50-54. (£ B, 5k
K, FE M, FH i FH, 2014, SSR ARic 78 T B X 7K
Tt A DNA 48 SCR AL 2 S 2l 8 % 58 v i 2, v G
K, 25(6): 50-54.)

Wang Y.F., Dong J.G., Dong Z.S., Qu L.Y., Ge J., Guo Y.F.,
HuY.M., and Lan G., 2011, Screening of SSR primers for i-
dentification the seed purity of variety qinl0 in B. napus,
Jiyinzuxue Yu Yingyong Shengwuxue (Genomics and Ap-
plied Biology), 30(1): 72-77. (£ — &, TR, FEHR4, B
FIBE B IR, FRIETT A ACHL, 22N, 2011, H SRS 2= 10
10 S AR AT A4l B %5 5E ¥ SSR 51 Wi ik, He K 40 % 5 B H
W, 30(1): 72-77.)

Wu YJ., Xu ., and Che X.X., 2012, Application of SSR marker
technique to purity testing of maize hybrid giangsheng 16,
Shanxi Nongye Kexue (Journal of Shanxi Agricultural Sci-
ence), 40(6): 599-602. (KA E, W in, HE A&, 2012, MH
SSR ARicH AR K E iR 16 5 R OKHAZFRAE, 1P R0k
RE2E, 40(6): 599-602.)

Yashitola J., Thirumumgan T., Sundaram R.M., Naseemllah M.
K., Ramesha M.S., Sarma N.P., and Sonti Ramesh V., 2002,
Assessment of purtity of fice hybrid using microsatellite and
STS markers, Crop Sci., 42(4): 1369-1373.



