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Table 1 Primer sequences of SSR markers

5|¥) 4 FK Primer name YetafR 4> 4ii Chromosome location

5% %1 (5'-3") The sequence of primer (5'-3")

barc324 3A
barcl64 3B
cfa2028 TA
cfa2l23 TA
gwml55 3A
gwml6l 3D
gwm304 SA
gwm610 4A

CCAATTCTGCCCATAGGTGA
: GAGGAAATAAGATTCAGCCAACTG

TGCAAACTAATCACCAGCGTAA
: CGCTTTCTAAAACTGTTCGGGATTTCTAA

TGGGTATGAAAGGCTGAAGG
: ATCGCGACTATTCAACGCTT

CGGTCTTTGTTTGCTCTAAACC
: ACCGGCCATCTATGATGAAG

CAATCATTTCCCCCTCCC
: AATCATTGGAAATCCATATGCC

GATCGAGTGATGGCAGATGG
: TGTGAATTACTTGGACGTGG

AGGAAACAGAAATATCGCGG
: AGGACTGTGGGGAATGAATG

AGGAAACAGAAATATCGCGG
: AGGACTGTGGGGAATGAATG

AT @3 PO P PI P FI AT

%6 PCR ¥ 1414 & 10pL, LH53E[KI 40 DNA
luLs by F¥#E5149 0.3ul. 2xTag PCR Master Mix
SuL. EBali/KHN R 10pL. TR N 95°CTiAL
P Smin; 95°CZEYE 30s, 62°C~52°CiE K 30s, 72°C
ZEAH 30s, 1B4T 10 MEH; 95°CAEE 30s, 52°CiR
K 30s, 72°CHE{H 30s, 11T 25 MEH; &J5 72°C
ZEH 20min. FRJ5 EAUKLI, HL 3uL %% PCR 4~
B, 2%3 e B R P P R ¢ % PCR 41
a2 mIEH, 2 BAR#E DNA Marker #5806
PCR P ke ZAH RV EE, 43 BBV ANFRRE J5 17K
3% PCR 724 1uL I\ TuL V& 4%o Liz 500 A FRH
FB T HERE, b ABI3730XL U5 AGHAT B4
HL KA

W B 53 B 84 GeneMarker 2.0 3% B % )t
PCR ¥4 Fr Bt K/

13 @EEE
I Ik % 70 s s RN IR R 5 G Sl U B A 58 ol

aifg . HEAKXWT.

M 24 A FRAB T (%) =RAN “37 HkE Rk
/B 4 S PSR E< 1005

S FRRACI AT (%) =R EEAZ AW
PRER/Aar W 2% A2 T S R < 100

1.4 #HiEaie
K F SPSS 21.0 X HdE 34T 481t 047
2 HER59D

2.1 HERBAELEE

ZHA K64S/MR1238 1 K64S/20Y4-5 [ 2% 38 Fh
Sy AERE 1500 RL, K HITH 1467 F1 1448 ¥k ANH
% K64S TPk 62.3cm, ZZ0E N 61.2~63.1cm;
5 % MR1238 V¥ ¥k = 88.6cm, ZZMRE A 87.8~
90.2cm; VKHE % 20Y4-5 PRk 75.6cm, AR0E N
74.3~76.9cm ; K64S/MR1238 7% &% Ff °F ¥ #k &
74.7cm, AZ0EAN 62.5~88.9cm; K64S/20Y4-5 4448



M 215 # R,

IEHN R AL

28 S R A b e s ) LA 73

PRk R 69.3cm, ABlEA 62.4~74.4cm. 2 2
TR S HESCEREEY ERHE, UkeZERES

FEIR AR A 2 N APl FE AT AV S 5, 4553
W 2,

R2 RANMHKESRIULEE
Table 2 Phenotyping identification in plant height of hybrids

S 25 T R EL R 17 MR KA 27 BREL FA “37 HRAL gl
i—f brid Number of Number of plants Number of plants Number of plants Purity
Y tested plants with phenotype “1” with phenotype “2” with phenotype “3” (%)
K64S/MR1238 1467 8 9 1450 98.84
K64S/20Y4-5 1448 23 7 1418 97.93
(a) barc164 Jr B E Fragment length

K64S/MR1238 AP 4258 F 17 #k, H
H1 8 N E R, 9 FROAKE & MR1238, 4ifE°H
98.84%.

K64S/20Y4-5 B4 A8 Fh A £ 44 238 F 30 1k, £
& 23 BRERAE R 7 HKE R, 46N 97.93%.
2.2 SSR #RiEHHik

8 XF g1 ¥, 3 %) 51 WIHEKE & 20Y4-5.MR1238
H5AERK64aS MERIMEZEME (K3, B, 7]
T 2 MR mgifg%e . Kb barcl64 16 3 4
SEARTA] 23 34 211,199 F1 208bp F B ; gwm 161
P 1920 195 A1 174bp Fr B gwm610 78 2 MK
2 2 20Y4-5 FIMR1238 L3547 51414 Hi 189 189bp
R, fEAE &R K64S §73H 193bp B, hPTH
TS e, HaRE R 2 N E MM, %
FRICANREIX 43 Z2 A58 P VR Z MR 2ok . R,
3 X G1HH barc164 1 gwm 161 AT RUR 4T

®3 FREZEMESITHE
Table 3 Polymorphic primer screening between parents

SFAR Parent barcl64 barc324 cfa2028 cfa2123 gwmi55 gwml61 gwm304 gwm610

20Y4-5 211 258 275 270 165 192 222 189
MRI1238 199 264 277 270 147 195 222 189
K64S 208 264 277 270 147 174 222 193

23 ZRTERpRE E B

R4 Fi& SSR Sl Wik 45 R, EHEIY
barc164 Xt 2 NHASFPFATALEEATIN, I 5 X R R
RIS G AT (R 4) o 2 MLA IS FIBE
NUEURE (1) 574 tk 3R B4 %5 € 4l FE 53 1l 9 98.43% il
97.74%, Xt SSR ARic S Ml 4k FE 4353l 97.73%
97.21%, &R PIFIALRE 2 RARE, 2
KA 43 58 0.55 (P=0.51) F10.62 (P=0.49) ,
YL A>T AR 0 % S5 H R R A % e AT 44 AS
FRafifE s e, HE A 5 E 45 AR . 574 BRARAS
Tl FH [i) 2 R0 400 52 73 30l 9 98.43% 11 97.74%, 4%
1 1467 PRAT 1448 R 2 Fh B2 AL %8 42 43 ) h
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Fig.1 The peak spectrum of polymorphic
primers of three parents

98.84%A 97.93%, £ K77 K5 & (B 26 72 5 A
B3, A RIME SN 0.55 (P=0.46) F10.07 (P=
0.79) , ULHHFENLEREI 574 Bk A58 R ARG
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Table 4 Comparison of the purity of 574 hybrids tested by phenotype and marker identification

g R 17 /AL €27 KA 37 RAAE BERIER] SUARIENR : Fric gt fE
B " " " L ” s . LA 2L ] 74 .
de O T Thec  mm puy mam wuR s SUREE S G
A Number of ~ Number of ~ Number of identified by Number of Number of Heterozygous identified
Combination of tested . . . other
lants plants with  plants with  plants with  phenotype female parent male parent genotype enotvoes by the
p phenotype “1” phenotype “2” phenotype “3” (%) genotypes  genotypes ECNOYPES  harker (%)
K64S/MR1238 574 4 5 565 98.43 4 5 561 4 97.73
K64S/20Y4-5 574 9 4 561 97.74 9 4 558 3 97.21

gl 54580 1467 FRA 1448 BRI 2P 3R 114 4 e 4l
FEARTA

FRicA I R B, 4HA K64S/MR1238 [ 4442 Fif
AT 13 BROb 24P, SR 4BAE R, S HIKE R
MR1238 FI 4 Pk A 55 K AY, I 58 Fp 4l 5 2Ry
97.73% (£ 4) o 4 PRHABEEI A Oy 2, HLAEH
10N 224bp/208bp k& B, MR1238 1] barcl64
WA 199bp (3R 3D, 4 BROMAFh Bbk o5 5 e 4
(574 #%) 0.70%, FIAEKH MR1238 H1Z:4k.

HA K64S/20Y4-5 2 M 16 BROy 2,
B IOMAET R 4 HRIKE & 20Y4-5 F1 3 PRI Al
FEAR, ISR AE N 97.21%. 3 MRl 243k [
179 199bp/208bp Z& &t Y, 20Y4-5 1] barcl64 i
7454 211bp, MR1238 (1] barcl64 574N 199bp, 1%
HA A B 199bp/208bp 24 & 84 11 JEL K] ]
e tilMh 5 E—HE M A MR1238 K4 “H
B R 2 ANHA R AR AT AR, FH WXL 4
BRI, 8 MR1238 Fe) i B 2547 5 48 A
B % K64S 13283, S8 K64S/20Y4-5 2438 Ffr B
199bp/208bp ity L [F) 44 A Fift
3 R

TR RIEARAS I AL 2 KR R AL AN
B FR AR P R SR G A AR RO o A P Al
BRI A R, iR TR 1 ANE
oy ] BB R EUEMIR 2 1%09, i H4ifEAE
PR ASFIANBEIE AT 8 8 o TR, eSS PR e
0 R 6 A5 AT A FE AR

FE 435 1) 24 28 o FH () P e B Al FE AT NV, TR AE
S ECRRRE N — N EKFE G4, R
W5 A A Fh ] R A 2 S Ay, b2 O 4 e 25 1
FIHERAIE - SSR T EHRICBYNE IR AR BE A I
2bp 5, HEREAE SR Y m P, AR5 A
RAFAAFESE B, 519 ¢fa2028 fER A 20Y4-5 FIEFA
K64S 8314 i 275bp F1 277bp Fr B, B AE RS U

Y S8 JRATFPAEAZAL SRR BRAh, AHIF 707 % H
3 MR barcl64 gwml6l gwm610 7] FH AL
414 K64S/MR1238 Fil K64S/20Y4-5 F 2422 Fh4li i
K, oo barcl164 R gwm161 FRACHIT: ANFES
AEH A T ReAA AN [E (AR FEART I 73 FAR e, 7R AT I
IEHE -

Gr T FRiC R Fh 7 RT3 T B R R e e, AT
A gl NI G RIR R AP T AR A I 4E
FESEARETT . AR R & v, At
SO FH (A IEORE, R A SRR A B XER., A
MRS E Shrid S N FE—ME, BEARE MR
AR P2 A B R LR 2

AR 2 N4 A K64S/MR1238 il K64S/
20Y4-5 Z 22 P SSR b i ar il 44 - (97.73% Al
97.21%) BEAK T H 5] 32 Y %58 4l (98.84% Fll
97.93%) , HEMREPRIZ 5 FEEOLERR LA AT 2%
AR ERNGE R —3, ZREFES 2 Fogo
PR X FEBE A 5K o AN ST P A bk B /N
BB E & B 2845 SE M WL TR 24 50 A=
IR, SSR WEARL T K I K64S/20Y4-5 =48
Rl 3 BROAREA K64S 548 HAXA MR 1238 164}
CHM PRAERRASH, BEARIEZEMAER 2 NME
(I AE Pk A 224 Sem, B A K E 3% FH ) Aok
AL R REEX K, Iz 2 NMEE NFE—F
A, FRAE AT, FWERT o FFrickam
AR . A EE S, ERTE. R Ry
iR 5 IE SR EAR LA — & £ 57, B4l
ER s R,

AT 5 ) B ) ol 2 2R s 5 T SSR %
PRI 2 BT IERT 2 MR CEN R A AN R AT
ST T, 2 PhOT Ik ali g Y e 5 AT 2 A
HE BAEE—, LWHEZER, IEW SSR Rths
WAL REAETR RN /N2 A A Mhali i, S REdE— D %
SEON AP IISRUR, AR b B 2 R AR AL S K
W, T LB AR H P R B s e i . AR %A
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Comparison of Phenotype and Marker Detection in Seed Purity
of Thermo-Photo Sensitive Two-Line Wheat Hybrids

Li Hongsheng', Li Shaoxiang', Yang Zhonghui', Yang Jiali?,
Liu Kun', Xiong Shian?, Li Fugian', Guo Hui', Yang Mujun’
("Institute of Food Crops, Yunnan Academy of Agricultural Sciences, Kunming 650205, Yunnan, China;
2College of Agriculture, Yunnan Agricultural University, Kunming 650201, Yunnan, China;
3Seed Management Station of Zhenxiong County, Zhaotong 657200, Yunnan, China)

Abstract The purity identification of hybrid seeds is one of key steps in the production and application of
thermo-photo sensitive wheat hybrids. At present, seed purity is determined mainly by field phenotypic
identification of planted hybrids in the field, which takes a long time. The purity of two elite combinations
K64S/20Y4-5 and K64S/MR1238 were tested by phenotypic identification in field and SSR fluoresent marker
screening. Meanwhile, the results of identification of two ways were compared. The results showed that the
purity of two hybrids were 98.84% and 97.93% respectively through phenotypic identification in field. There
were three pairs of primers (barcl64, gwmi61 and gwm610) of eight pairs of primers showed polymorphism
between parents. The purities of two hybrids were 97.73% and 97.21% using primer of barc164, respectively,
slightly lower than those of phenotypic identification in field, but there was no significantly difference between
two methods. In addition, SSR fluoresent marker could not only distinguish seeds including self-cross single
plant of sterile line and mechanical mixture of male parent, but also accurately identify pseudo-hybrids caused by
impure male parents and outcrossing with foreign pollens in hybrid seed production. Therefore, SSR fluorescent
markers could be replaced phenotypic identification for quickly testing the purity of hybrids.
Key words Wheat; Thermo-photo sensitive genic male sterile line; Hybrid; Purity; SSR
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