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Identification of Perennial Interspecific Hybrids on Genus Fagopyrum

YANG Li-juan, RAO Qing-lin, LI Hong-you, WANG Yan, RAN Pan, CUI Ya-song, CHEN Qing-fu
( Research Center of Buckwheat Industry Technology , Guizhou Normal University , Guiyang 550001 )

Abstract: This study attempted to search SSR markers for validating the authenticity of F, hybrids between
buckwheat species, in order to provide some clues for the future research of crossing breeding and the development
of new varieties with high yield and good quality.By employment of 235 pairs of SSR primers, we performed PCR
amplification using 5 parental accessions, including Fagopyrum tataricum ( L. ) Gaertn. ( Xiaomiqiao ), F.tataricum
(L.) Gaertn. ( Daku No.1 ), Fcymosum ( Trevir. ) Meisn., Fmegaspartanium Q. F. Chen, F.giganteum Krotov to
find the polymorphic markers.On this basis, primers with higher polymorphism were obtained, and SSR molecular
marker analysis of 6 hybrids, including Ftataricum ( Daku No.1 ) x F.cymosum , F.giganteum x F.cymosum ,
Ftataricum ( Xiaomigiao ) x F.cymosum , F.giganteum x Ftataricum , F.giganteum x Ftataricum , F.giganteum x F.
megaspartanium.At the same time, the morphological characteristics of hybrids were observed and recorded,
and their heterosis was calculated.The results showed that there are 2 pairs of polymorphic primers ( SSR2159/58
and SSR6790/89 ) identified, and 3 true hybrids were identified, including F.tataricum ( Daku No.1 ) x
F.cymosum , F.tataricum ( Xiaomiqiao ) x F.cymosum , F.giganteum x F.cymosum ( Trevir. ) Meisn..Thus,
SSR markers can be used for identifying interspecific hybrids of buckwheat, hybrid Ftataricum ( Daku No.1 ) x
F.cymosum showed superparental superiority and normal fertility, and could be used for developing varieties.
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Table 1 Parental lines and candidate hybrids used in this study

¥ FA RGN G 4 i
Number Parents and hybrid combinations Academic name Ploidy
1 K159 ) x ao0457(3) FEtataricum x F.cymosum ILIEREVIN
2 EF( Q) x 40485 () F.giganteum x F.cymosum IERAVN
3 INKFEC Q) x LL0457(3) Ftataricum G. x F.cymosum YRRV
4 EFR( Q) x /INKFE(S) F.giganteum x F.tataricum —
5 FEFF( Q) x IKFEB(S) F.giganteum x Ftataricum —
6 EIR( Q) x KEFFR(3) F.giganteum x F.megaspartanium SAEK
7 INKFE Ftataricum ( L. ) Gaertn. A
8 o B Ftataricum (L. ) Gaertn. ERAAIIERIEN
9 AN i F.cymosum ( Trevir. ) Meisn. ITREEN
10 K5 Fmegaspartanium Q. F. Chen TAER
1 [EES F.giganteum Krotov JIEREEN
— AEEEARA
— : stands for unknown o ploidy
1.2 FiE VIV), 715 1 215 2 i T 12000 r/min & .0

1.2.1 DNAREERERM KM CTAB LHZHL
A K F, AR F 0 DNAL CBHbFk 8§ 40t 32
CTHEAR T 180 CHLEE 24 h; FRHX 0.1 g FRA LM &
TFEAHIFET A 200 pL 2% () CTAB 2% Mk
WFEE 2410, FEA A 800 wL CTAB #EHUZE vhif, 58
IR IR 2 mL B0 5 55~60 C/KI 1 h, BERE
10 min FE{% 1 ¥ A 1 mL 4045 : SRmE (2411,

10 min, /N WG HR 7 6 A BI85 0 8 s
R 4 CHIR VK, fE 4 CFCE 20 min;
Mok Bk BT H ) DNA (A Z0RY), 55 A 1.5 mL 5
DL A 200 L 75% B2 BR AR 0T, 2l f
J B, DNA T 2.0 8 k15 Mt ) DNA &1
THEIA 100~300 pL =¥ H JEEFEHF b - 2 ey
PRV, Visff DNA. HU2 uL DNA %45y



2 WIS « F7A IR A 247 A T R R ) 2 389

Y66 JE 3+ (NANODROP 2000 ) ¥ 1ll DNA #e B,
0.8% 114 35 N W 5k i FhL K ARG ) R Joft i, ot 45 A% 1Y)
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122 ZEMESSRIIIHE DS HEAME
DNA A #5 #z, #] Fi] 235 %} SSR 5| # # 47 PCR §"
o SR A 10 pL RMAAZR : 2.0 pL DNA A |
1.0 pL 51#.5 pL PCR Mix.2.0 pL ddH,0., ¥}
24 - 94 CHIZSME 4 ming 94 CZ5E 1 min, 62 °C
iE K 1 min, 72 CEZEM 1 min, 3 34 DMEER; 72 CHE
i 1 min; 4 CLRAF. 4 PCR 9 38 =il Tk 7K
A S min, SR LT VKK TR ) 2 min, A S5 {4
AR ARG ol B . B33 pL 7E 6% YR
PRI TP G 1 FEL YK A3 5

123 FEMETE DIEARF, 22701 DNA A
M, IG5 ) 22 45 SSR ARic#E4T PCR 474,
PCR /=¥ i#£ 17 PAGE ¢ HL UK 47 &5, 32 HU PCR 7= %))
F2 WMEFEARBSHMESH SSR 3

Table 2 The information of two polymorphic SSR markers
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2.1 SSR #RiEfFE

] FH 235 %F SSR 51 #) XF 5 403 57 & 55 A 41 )
DNA 47 PCR #4825 5 & L 7 % SSR 5| ¥ #E 2%
K BA ZEME, 285K 2.98%, EFFH PP}
TEREA ] Z 28 Em 5 19 (3 2) T 5 2]
FFP I FRRICEEE

SIERTY  RKRE -
IS o o 517751 FAKIE (bp) 4T (bp)
) Primer synthesis (c) . . )
Primer number Primer sequence Sequence length  Amplification product size
sequence number Tm

SSR2159/58 8401932159 59 CCG TCT AGT GGG TCG AAA GG 20 142
8401932158 TCC CAT TTT CAA GTG CGC AAA 21

SSR6790/89 8401766790 60 CCG TAA CCC CAG TTC GTAGT 20 186
8401766789 GGT TGT GGT TTC CTG ACG TTG 21

22 ZWF, EEDW

I i 356 2 1 78 5 A SEA (B HL A I s 2 381k
) SSR2159/58 F1 SSR6790/89 WX} SSR 3147, 43
X 6 DA A SGEAAT PCR AT RERFE T,
ERNE 1R, 514 SSR2159/58 724 Fh 1 1 2
PHE A SoRARY R Ao RO R, R
B 1 A2 B (B 1) 514 SSR6790/89 £
el 1.2 3 Y HE IR B S Al S R AR R I T AR
P, AT S EARP (1 2), 514 SSR2159/58 12519
SSR6790/89 TEZ4Ff 5 Fll 6 44 ) 1) £ B 5 REAR
(A ARTR], R AT A A A, 514 SSR2159/58
TEZF 3 F11 4 K54 SSR6790/89 TEZ4F 4 44 HH 2%
ARPIEAT T 5T, ANREHE EARAR
2.3 ZMF, ESMERS W
231 ZMF ESERE N TiE—-PomeFH
SSR R iC 4 1 FI) Y F7 22 P[] 2P ) FLSEE X 3 4y
2% SSR AL N E AP IR HEA TR A2 2
AR AL, BT B AR TR, SRR, 3

AN FRATE IS T T R B ACREAR I ZE S VAR, 1

391147115 711 610
e

112 9 7

160 bp
130bp

HiSk TR A RCESE B AR s 1 K 15 x ZL0D&FF; 2: EFF x
LLOATR; 3: /NKRFR x LLO045E; 4: B x /NK3E; 5 BFF x
INKFEB; 6: FiFFE x KEFSE; 7. /KSR 8: K 1455
9: £L04EF7; 10: REFFF; 11: HFF. TIH
The arrow indicates a parental codominant band, 1: Ftataricum ( Daku
No.1 ) x Fcymosum, 2 F.giganteum x F.cymosum, 3 : F.tataricum
( Xiaomiqiao ) x F.cymosum , 4: F.giganteum x F.tataricum
( Xiaomigiao ), 5: F.giganteum x F.tataricum ( Xiaomigiao ),

6: F.giganteum x F.megaspartanium , 7: Ftataricum ( L. ) Gaertn.

( Xiaomigiao ), 8: Frataricum ( L. ) Gaertn. ( Daku No.1 ),

9: Fcymosum ( Trevir. ) Meisn., 10: F.megaspartanium Q. F. Chen,
11: F.giganteum Krotov.The same as below
Bl 1 5|4 SSR2159/58 £ 6 N FhiE| ZFh R fy# 1G4 R
Fig.1 PCR fragments amplified by primer SSR2159/58 in
6 F, interspecific hybrids and their parents
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Fig.2 The PCR amplification results by primer
SSR6790/89 in 6 F, interspecific hybrids and their parents

WF MK s gis, HF E2AE
FREEZ ],

MR S AL

ALa: K% 1 SHIFRSIER; B b: K37 1 5 x ZL0EFF4M F, MR SEF; C.c: 2O IRk 56T

A, a: Plants and inflorescences of F.tataricum ( Daku No.1 ), B, b: Plants and inflorescences of F.tataricum ( Daku No.1 ) x F.cymosum F,,

C, c: Plants and inflorescences of F.cymosum

3 AE1S x LOEFAM F, REFEARMEHRIER !

Fig.3 Plants and inflorescences of Ftataricum ( Daku No.1 ) x Fcymosum F, hybrid and parents

232 ZMFMEREBRA LG HEHAR
FPPRIAHAT 0T AR AN 3,

AT 15 x LLO4ETFF F, B 95 em,
SRR 11.80% , MSER N 5.56%; 25178
K167, RELIE N 18.50%, M EALE N 6.67%;
TR ECN 1A, TR BN 69.00%, i 3%
YL 57.00%; £ 224 K 21.30 mm, HFEPL N
160.00% , # £ H 99.60%, 7E LA &, 324
FH R F 2R F 2R RO R R R,
L FEZEAREEL M AR A

A /INKTE x L4 FF F BN 125 em,
ORI H 62.30%, MiGEILH N 38.90%; F 257154
Jg 15 745, B K 57.90% , HSE K 25.00%;

[36]

FZEEECH 10 4, B IAH 82%, B HEEA
67.00%; 25K 0 14.70 mm, T EPEHHK 117.00%,
ﬁﬁ%ﬁé’»}j@ 37.50%., FEMCA A MR B2 R

ZEOYRE 2SRRI E R, H2Rh 33y
’wﬁi

AU ABEEF x 04 FF0 F e 78 cm,
HOEDLHA —21.60% , MEFEH N —28.44%; F25155k
g7, R SRR =39.00% , 8 E LK —41.67%;
FZE BB SA, IR AR -17.00%,
Pt B -16.67%; F 25 Kl 4 6.13 mm, 1 3% 1 3
H =17.70% , 8B AR EN -42.71%., FEILH A,
PRiss  E 258 25 2N B 4 A
.,
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- L oy L A

Apvay: NKRFFER S IET s B by /KSR x £L0GAFE F AR SIET ; C oy ZLO AT S LT
A, a,: Plants and inflorescences of F.tataricum ( Xiaomigiao ), B, b, : Plants and inflorescences of F.tataricum ( Xiaomiqiao ) x F.cymosum F,

C,, ¢,: Plants and inflorescences of F.cymosum

B4 NKFE x LO&FRM F, REFRRERIER

Fig.4 Plants and inflorescences of Ftataricum ( Xiaomiqiao ) X F.cymosum F, hybrid and parents

a |

b,

ey, ik - ol Xk J

Ay ay: BFRHIMRGAER ; By by BFF x ZLOETFFE Fy AR ST Gy oy ZLOEBIFFMIMR S LT

A,, a,: Plants and inflorescences of F.giganteum, B,, b,: Plants and inflorescences of F.giganteum x F.cymosum F,

C,, ¢,: Plants and inflorescences of F.cymosum

B5 EF x L&FHEMF, REFANERIERT

Fig.5 Plant and inflorescence of Fgiganteum x F.cymosum F, hybrid and parents
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Table 3 Heterosis of F, hybrids in several important agronomic traits
9 B Com) FZEEL , f%ﬁj\ﬁﬁl £$*ﬂ (mm)
Item Plant height Number of main Number of main Mtaln stem
stem nodes branches stem diameter
K% 15 Ftataricum ( Daku No.1 ) 80.00 +2.16 15.00 + 1.14 7.00 £1.63 5.69 +0.02
K15 x LLO4FEF, W 95.00 + 1.41 16.00 £2.16 11.00 £ 1.25 21.30 + 0.60
Average of F.tataricum ( Daku No.1 ) x F.cymosum F,
2104235 Feymosum 90.00 +2.16 12.00 + 2.45 6.00 + 0.82 10.70 + 0.42
FF 2% {H Average of parents 85.00 13.50 6.50 8.18
FFSEMH (% ) Mid-parent heterosis 11.80 18.50 69.00 160.00
HESEIEH (% ) Het-erobeltiasis 5.56 6.67 57.00 99.60
INKFE Etataricum ( Xiaomigiao ) 64.00 +2.16 7.00 £ 0.00 5.00 +0.82 2.84 £0.05
INKSE x L0 aSE F HE 125.00 + 5.89 15.00 +0.82 10.00 = 1.41 14.70 = 1.03
Averager of F.tataricum ( Xiaomiqiao ) x F.cymosum F,
LT 455 Feymosum 90.00 +2.16 12.00 + 2.45 6.00 + 0.82 10.70 + 0.42
TF 2 {H Average of parents 77.00 9.50 5.50 6.76
HSEES (% ) Mid-parent heteraosis 62.30 57.90 82.00 117.00
SR (% ) Het-erobeltiosis 38.90 25.00 67.00 37.50
E#& Feymosum 109.00 + 1.63 11.00 = 1.41 6.00 +0.82 5.10+0.10
FFF x ZL045F F WA 78.00 +2.16 7.00 + 1.41 5.00 = 1.63 6.13 +0.03
Average of F.cymosum x F.cymosum F,
L1048 5F FEcymosum 90.00 +2.16 12.00 + 2.45 6.00 +0.82 10.70 + 0.42
TP 2{H Average of parents 99.50 11.50 6.00 7.90
TSEMEE (% ) Mid-parent beterosis -21.60 -39.00 -17.00 -17.70
SRS (% ) Het-erobeltiosis -28.44 -41.67 -16.67 -42.71

3 itig
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