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Table 1 The information of the tested buckwheat germplasms
4 Fhi 4 ik JEi7 G5 R AT T Hl
Number Germplasm name Origin Number Germplasm name Origin
HRIF BT EERE T3S BT B
QMO1 N - QMz4 A A iy
Qianheiqiao Weining County Bixuankuqiao No.3 Weining County
B2 BT R BRI A S BT
QMOZ A A - QM25 A A iy
Qiankuqiao No. 2 Weining County Bixuankuqiao No.4 Weining County
B3 S BT R ANR1E BT
QMO03 . . o QM26 . .
Qiankugiao No. 3 Weining County Liunong No.1 Anshun City
W T BT ST 5 SR ST
QMO4 . . o QM27 . . ) o
Qiankugqiao No. 4 Weining County Weining Difangkuqiao Weining County
WNFES S JT EHK19-10 ALKl
QMO05 QMz28
Qiankuqiao No. 5 Weining County Liang K19-10 Liupanshui City
W SR 6 BT R B PR SR £3N)
QMO6 ) QM29 ]
Qiankugqiao No. 6 Weining County Panxiansigeqiao Anshun City
5T e AT B
QMO07 N ) . QM30 AL-031 -
Qiankuqiao No. 7 Weining County Weining County
oK 202203-212 T NEFE3 S ANk
QMO8 . . QM31 . . ) o
Hemi 202203-212 Weining County Liukugiao No.3 Liupanshui City
oK 202203-221 T B NEFEA S ANk
QM09 4 - QM32 o . -
Huangmi 202203-221 Weining County Liukugiao No.4 Liupanshui City
K 202203-88 e B NHFE ST FNEK T
QM10 o QM33 . . . .
Heimi 202203-88 Hezhang County Liukugiao No.5 Liupanshui City
Bk 41-2 L ANLE R ALK
QM11 - QM34 o : o
Heimid1-2 Hezhang County Liukugiao No.6 Liupanshui City
k2 e L A TR KT
QM12 QM35
Heimi No. 2 Hezhang County Yunnanzhaotongkugqiao Liupanshui City
BERWIE 18 i L FR 1S T
QM13 o QM36 . )
Guimikugiao 18 Hezhang County Fengtian No.1 Anshun City
e SUPRIEE i 2L SHETFE 1 BT
QM14 o QM37 L .
Guimikugiao 55 Hezhang County Guitiangiao No.1 Anshun City
FEK 155 hE R L2 &3
QM15 o QM38 » .
Guiheimi 15 Hezhang County Guitian No.2 Anshun City
INKFF %Il Bl 21-1 5/ BT
QML16 S A QM39 - ,
Xiaomigiao Anshun City Guitian 21-1 Anshun City
i EEEiA=S k3 i Bt 20220315 £
QM17 L , QM40 . :
Jingiao No.2 Anshun City Guitian 20220315 Anshun City
A 1 LML SEt4 S £l
QM18 QM41
Pinku No.1 Anshun City Guitian No.4 Anshun City
IR LS &Il SHLAERGE2 S T
QM19 QM42 ) ) i
Guikugiao No.1 Anshun City Guihonghua Tiangiao No.2 Anshun City
i 20203-218 T SRR 3 L2
QM20 . . QM43 . L .
Guiku 20203-218 Anshun City Guihonghua Tiangiao No.3 Anshun City
P 20203-219 3 PRETHE 15 LI
QM21 . . QM44 . ) )
Guiku 20203-219 Anshun City Qinghongtian No.1 Anshun City
EEE MR 1S BT R w1 RS
QM22 . . o QM45
Bixuankuqiao No.1 Weining County Guijinku No.1 Hezhang County
i HepkwdE2 s BT ) P d s B L
Quz3 . . - QM6
Bixuankuqiao No.2 Weining County Guijinku No.4 Hezhang County
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4% 1 Continued Table 1
iy it 44 B JE 4 % Tift 44 B Ji
Number Germplasm name Origin Number Germplasm name Origin
P 5 i 2L BAETF3 T i 2
QM47 ) QM54
Guijinku No.5 Hezhang County Guijingiao No. 3 Hezhang County
R 6 hE R RIS &9
QM48 QM55 L . )
Guijinku No.6 Hezhang County Jiujiangkuqiao Anshun City
KBAT hEE AA15-1 ANELKT
QM49 . QM56 . . o
Changhei 4T Hezhang County Liunong No.1-1 Liupanshui City
PN i L i RS 5-1 A % it}
QM50 QM57 } ) ) o
Daku No.1 Hezhang County Liukugiao No.5-1 Liupanshui City
ARIRE 2 B NWFE6 -1 KT
QM51 o QM58 } ) ) )
Hongxin Jingiao Hezhang County Liukugiao No.6-1 Liupanshui City
PRI hE R I TF ANEKT
QM52 . QM9 A A : -
Guijingiao No. 1 Hezhang County Difangkugiao Liupanshui City
RaeFE2Y hE R N3 ANEKT
QM53 gy QMS60 o , o
Guijingiao No. 2 Hezhang County Liukugiao No.3 Liupanshui City
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B ARG L B W ZE 2% 4 B AT Shannon” s 551
JH Power Marker v3.25 B {fit B L & HF B & &
(PIC) sNTSYS pe 2.10e Z3 Sk -+ AR R 4, IF
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Fig.1 The profiles amplified by several primers using 2% agarose gel electrophoresis
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Table 2 The information of 16 pairs of SSR primers

ElE/ERS IEm 71 S 71 B/ C FERAN/bp KR
Primer name Forward DNA sequence Reverse DNA sequence Annealing temperature ~ Product size  Source
SSR13 GGGTCTGAGAACGAGATGCG GACCCCCACCCAGACCAAC 64 172 [14]
SSR27 GCCACTCGACAATCACAACAG TCTCCACAATGCCTGCTACA 60 246 [15]
SSR29 CTCACCTTCCTTCCACCGTC CGTCCTCTCTCCCCCTCAAA 60 216 [15]
SSR33 ACAAGAGCACACACATTCGA ATTTGGCAGCAACCCCTGAT 60 237 [15]
SSR34 GCTTCAGGAGCCTTTGTCTAAC ACTGCTTAAACTAGAGGGGCA 60 263 [15]
SSR36 TGCTTGATTCGAGACCGTCA CAGGCGGCAATATGACAAGC 60 246 [15]
SSR38 CAGGCGGCAATATGACAAGC CAAACAGCACCTTACCGCAA 60 224 [15]
SSR42 TCATCCCTGGTCAGAGAGCT  TCTAGATTTTCAATCGGACCTACA 60 208 [15]
SSR55 GATCACGGTCACCATCACGA CAAGAGCGAGCATCCCAGAG 60 261 [16]
SSR59 CTTGCCCAGAGCCAAGGTAT AGCAAAACCTATGCTTTTACTGC 60 168 [16]
SSR72 ATTCAATTCACCAAAACGCC CGGTGAGCCATTTCTCTCTC 60 220 [17]
SSR77 TGAGAGCCAATCGAGGTGTG GAAGGTTGCCGATTGTGAAT 60 266 [17]
SSR82 CAACTCAAGGTCAGGACCCA TGGACGGTAGTTTGTATGCG 60 214 [17]
SSR85 GGCGTGTTCTGATTCCAAAT AAAATGTTTGTACAGCGCCC 60 150 [17]
SSR87 TGAATTTGGTCACACATCTGAA CCAAACATATGGCAGAACCC 60 276 [17]
SSR98 AAAGGTTGAGTGCCACGAAT GAAAGTGTTGGGTGGATGCT 60 214 [17]

22 FEMEESHEMESR

il 1 Popgene32 X B 41 & HL UK &5 R A 111 0.1
B HATSE T, 45 2R (6 3) B, 16 X SSR 514
FE 60 {03 35 22 F T b LG 174 A 2850 R B, B
Y 34~ (SSR72,.SSR98) , i £ 1) 24 4~ (SSR29) , F
¥ 10.875 4, £ K R Be K/ HhAE 102~508 bp.,
BAANE W 0 ZE A L P KR 1.944~2.000, #4118 1.993;
BRI RN BN 1.162(SSR82)~1.647(SSR13) , 1
{B1.317;Nei’ s FER ZFEPEFEECEIR 4 0.126(SSR36)~
0.361(SSR13),*F-HJ{i 0.206; Shannon {5 B AEEUL kN
0.231(SSR36)~0.532(SSR13) , F-HI{ 0.337; 515

B & B AE 0.309~0.925, 15 K 0.693, LA |45 5% %
B O e 5 1) 2 A8 DU A R A R s E &2
HEHEEE
23 FEMRMERELSH

MR UPGMA ¥ X 60 17 57 22 #p i o A7 R 2543
BT, FE T ARAG AN [F) S5 22 it P [R] 119 358 1% G ZR AR AR 1] (&
3). TEDice %4 0.374 hbFE2 M 5T a] 43y 340 - Hovp
A YA AT 5 32 5 Rl s B AL 4 0 4 57 22 1
B C AL 9By R FR S Al . Dice AL FR %5 0.484 4%
WFRH T A AL A2 240 /N, AT 4 F B AU HE
SN LT B BHEF R T B R ST I
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Fig.2 Capillary electrophoresis of SSR98 primer in five samples
&3 SSREIMPIBLERGEIT
Table 3 Statistics of SSR primers amplification results
/R DAY R 2557 B PR A FRGEOHRE R ZREEIRE R ZHFEEEE
514 o . . R S Shannon’s 54k ,
. Amplification Observing number Effective Gene diversity , . Polymorphism
Primer . . Shannon’s index . .
bit count of alleles number of alleles index information content
SSR-13 12 2.000 1.647 0.361 0.532 0.878
SSR-27 13 2.000 1.245 0.171 0.292 0.796
SSR-29 24 2.000 1.206 0.154 0.273 0.925
SSR-33 7 2.000 1.369 0.224 0.354 0.689
SSR-34 7 2.000 1.317 0.192 0.312 0.606
SSR-36 23 2.000 1.168 0.126 0.231 0.901
SSR-38 11 2.000 1.360 0.236 0.382 0.765
SSR-42 8 2.000 1.204 0.150 0.266 0.558
SSR-55 14 2.000 1.236 0.165 0.282 0.744
SSR-59 6 2.000 1.591 0.324 0.481 0.701
SSR-72 3 2.000 1.363 0.244 0.396 0.309
SSR-77 17 1.944 1.258 0.171 0.284 0.835
SSR-82 16 2.000 1.162 0.133 0.252 0.910
SSR-85 6 2.000 1.215 0.160 0.279 0.461
SSR-87 4 2.000 1.450 0.273 0.425 0.518
SSR-98 3 2.000 1.280 0.206 0.348 0.484
) Mean 10.875 1.993 1.317 0.206 0.337 0.693

FA ST 2 BR K S5 3E 2 /NK I (i HE7E
F7) 5 IR 255 A A3 A R AR (% SR
FERIBRTEFE RS 5 A2 410 FE « S 8K B F R 2
Bt 5K I8 W AR 1E B A /ST R R Al IR A SR A
FAEB MR IE RS . X RSN L IX A R
IR T ELA AL A G RN 25 Sk
24 EWHEHRKEEFEZMRAMENSE

AW 5T 3 ) R FH 26 40 8 R0 3R N 0 AR e 5
AR BT AH R B R BRI S | 5t 2 s 2 (e R 245 SR 2k

ATHEE, LA SSR-13 Ml i 7 2 R I 2 1) 235 28 (&
AFES) ., BB RIK R T3 r R R Sy 1
174 25 Z235WE 2570 T 5 TR A4 IO B35 e v Dk AL 1 1
72 % 2SR, 60 13 35 22 Fh T 1Y Dice REUE RN
0.333~0.974, - #4 0.699, 7 Dice R ¥t 2y 4 0.654
Rb W 5%E TR TN A BHFIC 34 (A
6) ; 7 Dice 229} 0.702 &b 43 h A1 FT A2 24 /1
2H A3 FER B R ALZH , A2 UL & KR 15
3B FEm A
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Fig.3 UPGMA dendrograms of 60 buckwheat germplasms as revealed by SSR markers
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Fig.4 The capillary electrophoretic profiles of buckwheat germplasms as revealed by primer pair SSR-13
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Fig.5 The polyacrylamide gel electrophoretic profiles of buckwheat germplasms
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Fig.6 UPGMA dendrograms of 60 buckwheat germplasms as revealed by SSR markers
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Table 4 The number of germplasms that can
be identified by SSR primers

XAl TR
Number of germplasm that
can be identified

BIE7E2 7S

Primer name

YE LR/ Y

Identification ratio

SSR-29 39 65
SSR-36 37 62
SSR-77 26 43
SSR-82 23 38
SSR-55 17 28
SSR-13 15 25
SSR-38 15 25
SSR-27 14 23
SSR-59 12 20
SSR-33 10 17
SSR-42 10 17
SSR-34 9 15
SSR-85 8 13
SSR-81 6 10
SSR-72 5
SSR-87 5
SSR-89 5
SSR-98 5
SSR-37 4
SSR-57 3
SSR-86 3

H|AKEFS555 Guimikugiao 55

[

NSTEFF Jivjiangkugiao

N R RO

B7 FEMREKEFRSLSSMAIERS TFHME
Fig.7 Molecular IDs of buckwheat cultivars
Guimikugiao 55 and Jiujiangkugiao
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A6 5 4045 H T 1 174 A 28 BT |
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0.925,F-¥ 0 0.693, KW 5L M 44 75 M ot I B A
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Genetic diversity and ID construction of important buckwheat
germplasm in Guizhou Province based on SSR markers

LENG Yuxin,MIN Yi,FU Yangyun,ZHOU Kui, HE Ying, WEN Xiaopeng

College of Life Sciences/Institute of Agro-bioengineering/Ministry of Education Key Laboratory
of Plant Resource Conservation and Germplasm [nnovation in Mountainous Region ,
Guizhou University, Guiyang 550025, China

Abstract SSR markers were used to analyze the genetic diversity and construct a DNA molecular ID
database of 60 buckwheat germplasms in order to accurately identify the buckwheat germplasm resources in
Guizhou province. The results showed that 16 pairs of stable and polymorphic primers were screened from
100 pairs of SSR primers. A total of 174 polymorphic bands were amplified from 60 germplasm studied.
The mean value of Shannon’s information index, Nei’ s diversity index, and polymorphic information in-
dex was 0.337, 0.206, and 0.693, respectively. It is indicated that the polymorphism of primers is good ,
which can effectively identify the genetic diversity of 60 buckwheat germplasms. When the Dice genetic sim-
ilarity coefficient was 0.374, all materials tested were clustered into three groups including A, B, and C.
When the Dice genetic similarity coefficient was 0.484, the Tartary buckwheat group (Group A) was fur-
ther divided into two subgroups including A1 and A2. The results of clustering SSR amplification products
validated by capillary electrophoresis and 8 polyacrylamide gel (PAGE) electrophoresis were consistent. It
is indicated that the efficient SSR molecular markers developed can effectively identify the genetic diversity
and can be used to construct DNA molecular ID cards of important buckwheat germplasm in Guizhou prov-
ince.

Keywords buckwheat; SSR marker; capillary electrophoresis; genetic diversity; DNA molecular
ID card

(A% R EAE)



