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Construction of Primary Core Collection of Buckwheat Germplasm
Resources Based on Phenotypic Traits and SSR
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( Institute of Crop Sciences , Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: SSR markers were employed for an analysis of population structure of a collection of germplasm
resources of common buckwheat, and a core collection of the germplasm resources was constructed in order to
provide a theoretical basis for scientific management, efficient utilization and effective protection of germplasm
resources of the species. In this study, the genetic diversity of 1287 common buckwheat germplasm resources
was evaluated by using the geographical information, 5 phenotypic traits and 7 pairs of SSR markers. Genetic
diversity parameters such as effective number of alleles ( Na ) , Shannon’s information index (/) , Nei's diversity
index ( H ) were calculated by Powermaker and other software.The analysis of five phenotypic traits revealed great
variation in different germplasm resources. The coefficient of variation ranged from 17.13% to 33.87%, with
an average of 24.64%. The coefficient of variation of stem diameter was the largest, which was the main factor
causing phenotypic variation. The 1287 accessions were divided into five groups, most of which were clustered in
the fifth subgroup, and the others showed regional specificity. The analysis of SSR indicated the index of similarity
coefficient ranged from 0.32 to 0.50 with an average of 0.43. Clustering analysis based on SSR molecular markers
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showed that there was a certain correlation between germplasm resources and their geographical distribution.

The results of phenotypic traits and SSR molecular markers showed that there was abundant genetic diversity in

common buckwheat germplasm resources and 530 accessions of primary core collection were constructed.

Key words: buckwheat; germplasm resources ; agronomic traits; genetic diversity
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Table 1 Source and number of germplasm resources
i %L i HH
Source Number of accessions||Source Number of accessions
A 2 MR AR 260 TP F IR TX. Guangxi zhuang Autonomous Region 44
No specific geographical information material PuJI4 Sichuan province 40
M5 HIE X Inner mongolia 175 T4 Qinghai province 20
P44 Shaanxi province 143 H M4 Guizhou province 15
11744 Shanxi province 110 BB R AR X 7
%M Jilin provinee 97 Xinjiang Uygur Autonomous Region
Jdt44 Hebei province 81 17944 Hunan province 6
LR Anhui province 63 117:45 Shandong province 6
‘Hil4 Gansu province 62 HH#E4 Fujian province 3
514648 Hubei province 51 J"ZR4 Guangdong province 2
P74 Yunnan proince 50 TH [m]j% 51X Ningxia Hui Autonomous Region 1
VI.V§44 Jiangxi province 50 PEIE 37 X Tibet Autonomous Region 1
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BB L2 2 B %) 5 B Ry 41°23'~42°30 N,
114°48'~123°34" B, FEAA 75 T 4= 6 46 K Z 500 &
FEEIX

1.2 HEKE BT 20204 6 4 H #E 7E
i 2 1 T R L 2R AR g i S M, b Ak 41°52' N,
114°36' E, 4 -4 °C. WERIMRIPEH 35
R NES) ALl AT, B 3 AN A, TUR
4.0~6.0 cm, 174 1.5 m, 17 % 33.0 em, JFAE LRI 17.
S BT RRE A AR A A R R A
YN ERFEBR o

x2 SIMERER

Table 2 Essential information of primers

1.3 =ik

WA FEAEY R, R RO R TR
T RE — IR S 2R R bR, AR bRbR
WS (SRR BRI RS b ) AT
1.4 BRGBRRERBEIX

T HHIE A A BB R4 0T |, 4% ] Paterson
214 )y LU 4] DNA, SSR Bl ¥k #E 5
K72 H U R E R ETTE SSR A FRRICIENE, 51 WT
SIWLER 2, 51 AL R YA R AR T A
Ji. PCR BIY 1S UK M e (i ik ZE4: 5 ik
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Primer name  Repeated sequence

519741 (5'-3")

Primer sequence

BOEIRJGILE  SERRBJGRIE T Bk (bp )

(C) () Amplified fragment

Theoretical Tm Actual Tm length
SSRE1 (GA ), F: GGCTCTTCTTTAGCACCAGC 59 62.5 176
R: ACTGGACATGGTGAAATGGG
SSRE13 (GA), F: GGGTCTGAGAACGAGATGCG 63 64.0 172
R: GACCCCCACCCAGACCAAC
SSRE22 (A)y F: ACTCCCCGATACCTGTACCC 61 63.0 147
R: CTGAAGTGGCCGTCACAGAT
SSRE28 (CA), F: TGTTGAAGCCCCAATGGTCA 57 60.0 200
R: TGCGTTCTTGTTTGGCTACA
SSRE33 (TCT); F: CGGGAGGCCAGTGTAAAAGT 59 61.8 222
R: TTCCTCCATTGAAGCACCACT
SSRE34 (T)y, F: ACAAGCAACTCCACAAGTGC 59 61.8 250
R: GGCTTATGCACCCTACCCAA
SSRE38 (TGA ), F: CCACGTTCCCACCATACGAA 59 61.8 185

R: CGGCATTACCAAGAAACCCA

55T H IR YR 2 T, 4 /M R R I

The nucleotide sequence in parentheses represents the repeating unit, and the number outside the parenthesis represents the number of repetitions
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AW IEER, WS IR XA R &R, g4 BkPY
A VHIRE D TIPS, =/ S I 348
WA — 5, T AR5 R AR X 5 58 WA
R E—E PR T e T 3R B R X3k
FE A T VU R LA AT LI
2.2 EWEFEER

XTEFERY 5 DM ECE MR TG AT (£ 3),

R3 HFMRFERIUERK

S5 R R, R [F R SRR T IR A A D R AR R
T —EWNES, PR RECN 24.64%, H
T 2K BLAR A S R B (33.86% ), 78 SR B
1.40~19.54 mm, H KNy —HMAEE(28.51% ), &
SEME BETE 2.33~13.00 > [1], i B 2 A~ A1 1 A8
SEERK, S IR E . TRENE S R
=A% (17.13% ), 22 518 2N 16.43~59.94 g, 3 W #lt
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Table 3 Phenotypic traits of the buckwheat germplasm resources

AR e/ ME R MH P PRt 22 TSR (%)
Agronomic traits Min. Max. Mean SD crv

#E5 (em ) Plant height 39.33 161.66 89.980 19.8487 22.05
2L F4% (mm ) Stem diameter 1.40 19.54 8.056 2.7285 33.86
— %MK %L No. of primary branches 2.33 13.00 6.260 1.7858 28.51
FZE295%0 No. of main stem nodes 433 24.67 15.770 34174 21.66
TR (g ) 1000-grain weight 16.43 59.94 26.010 4.4568 17.13
SEH4{H Mean 24.64

i P 1 A, B SRR T TORLE AE 16.43~59.94 ¢
28, REZERnAT 25~30 g Z I, BIEN 26.01 g,
BT FER T RLE 19.16~19.25 g,

60 -

40 -

THRE (g)

1000—grain weight (g)

20

1

TR I
Germplasm resources

B EFEMFTRE
Fig.1 1000-grain weight of common buckwheat
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P I e e b B 2480 Ay e e (R PR
7%} SSR BIM A T34 M 7 MYk b, 285105
B0 0.782.0.925.0.958 .0.818,0.948 ,0.922
0.875'", B F AR BT bRl %, N I
PEHIBREE T 5 T X i 45t . ARG prk B 201 7
X SSR 5| W) e Lk 5] 1T 13 28PN,
7 1.86,

& H Powermarker {44 %F 1287 03 &l 55 44 L1
SSR ARICHEAT RIS 3 Hr (8] 3 ), FEIEEE N HB & 171]
4 0.03 B K BT AT B R A R 53R 5 AN RE, Hb Bk
TG B DL SR G R RLL BR A S WHE, a4
AN RER P —E I X B, 55 1 W RE 55
AT E TR AR X A = )P s
MY AEFAL 5 55 2 WRE FE 250 TN SN HIRIX EL R
TWACAE LR ZR A8 W RS 5 55 3 WAE 25010
TrHERE I, s M AR TP L
PO IR 5 5 4 R F 2 TR E N ST BA
XA AR LR 75 PR LA b A B 63 e 5 W
HEVUFE 22 [ A 40 A, HEDU AT RE 2 Thmic 8 3 ¢
R SR G RS A, SR ASHE R 2 it A (R AS T 52 3t
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Lane 1-20: randomly selected 20 accessions of common buckwheat, lane M : DNA marker

& 2 SSRE22 7t 20 3 FHFFAIH 1L IER

Fig.2 Amplification of primers SSRE22 in 20 accessions of common buckwheat

l
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S5 UIEAE The first subgroup

552304 The second subgroup
Z53)E#F The third subgroup
’ SE4HE The forth subgroup

. SE5NEAF The fifth subgroup

B3 ET SSRIRCHHMFMRTRELE

Fig.3 Cluster dendrogram of common buckwheat germplasms based on SSR markers
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Fig.4 SSR clusters of germplasm resources from Yunnan province

x4 #oMEEERE
Table 4 Field phenotypes of part of the materials

EEG— T B (em) 2142 (em) — BT EETH THiH (g)
National unified numbers Plant height Stem diameter No. of primary branches No. of main stem nodes 1000-grain weight
2177 114 9.9 5.33 16.66667 21.9837
2178 105 8.2 5.33 15.66667 22.6616
2191 64 8.0 6.00 14.66667 24.3905
2183 111 9.0 6.33 20.00000 22.2322
2186 98 9.6 5.33 17.00000 22.7725

RS PO EEEITIEEY

Table 5 Primary core library differentiation index

519 Frid AR EE R Nei ZHMEHE5L Shannon {5 2 5%k
Primer Marker Effective number of alleles Nei's diversity index Shannon's information index
SSRE1 locl 1.71 0.42 0.61

loc2 1.91 0.48 0.67
SSRE13 locl 1.93 0.48 0.68

loc2 1.92 0.48 0.67
SSRE22 locl 1.99 0.50 0.69

loc2 1.48 0.33 0.51
SSRE28 locl 1.47 0.32 0.51

loc2 1.84 0.46 0.61
SSRE33 locl 1.74 0.43 0.65

loc2 1.85 0.46 0.61
SSRE34 locl 1.83 0.45 0.65

loc2 1.75 0.43 0.62
SSRE38 locl 1.66 0.40 0.59
X Mean 1.78 0.43 0.62

brifi2E SD 0.16 0.06 0.06
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