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Supplementary Materials
Agro-Morphological and Molecular Characterization

Reveal Deep Insights in Promising Genetic Diversity and
Marker-Trait Associations in Fagopyrum esculentum and
Fagopyrum tataricum

Table S1. The accessions of common buckwheat (F. esculentum) and Tartary buckwheat (F. tataricum)
included in this agro-morphological and molecular characterization.

Accession ] . . . .
ID number Accession name Country of origin Region Species
32 0175000137 Pulawska II Poland Europe L /80Pyrum
esculentum
11 KIS Doris Slovenia Europe | 80Pyrim
tataricum
52 SRGB 2258  Dolina Krme na Gorenjskem Slovenia Europe Fugopyrum
tataricum
55  SRGB 2224 Osrednje Goricko Slovenia Europe Fugopyrum
tataricum
F
56  SRGB 2409 Straza Slovenia Europe agopyriim
tataricum
F
58  SRGB 2257 Radohova vas Slovenia Europe agopyrum
tataricum
F
59  SRGB 2321 Novo Mesto Slovenia Europe SoPYTHI
tataricum
66  SRGB 2337 Slovenia Europe | 80Pyrm
tataricum
68  SRGB 2304 Slovenia Europe | 80Pyrm
tataricum
F
72 SRGB 2356 Slovenia Europe a8opyrUm
tataricum
F
77 PI 658438 Martin's Tarbary United States ~ America agopyrum
tataricum
gg [165843000GI G 32049 United States  America | 'SPy
SD tataricum
89  PI476852 Madawaska United States ~ America | "S0PYTUM
tataricum
90 PI658429 G 32048 United States ~ America | "S0PYTUM
tataricum
122 0175100008 PI 481670 Bhutan Asia  [sopyrum
tataricum
124 0175100014 PI 476852 United States ~ America | "80PYTUM
tataricum
127 0175100003 PI 481646 Bhutan Asia  [rsopyrum
tataricum
128 0175100004 PI 481652 Bhutan Asia  Logopyrum
tataricum
131 0125100010 Lifago Germany ~ Europe | '8CPYTHM
tataricum
135 0175100037 PI 481661 Bhutan Asia  [sopyrum
tataricum
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Table S2. Descriptive statistics of the 37 qualitative traits in common buckwheat (F. esculentum) and
Tartary buckwheat (F. tataricum).

F. esculentum  F. tataricum

) Abbreviati (n=190) (n=51) Fisher's
Trait Class
on , Frequenc __ Exact
Frequency H y H
Absent or very weak 66 44
Cotyledon anfhocyamn coOC Medium 20 0.986 1 0456 4.04F-10
coloration Strong 2 0
Weak 102 6
Green 66 44
Cotyledon/ seedling leaf colour =~ CSCLC Pink 122 0.7 7 0.400 4.51E-11
Red 2 0
Erect longer 53 22
Growth and branch shoot habit ~ GBSH Erect shorter 8 0 B 1127 oom
Semi-erect longer 26 10
Semi-erect shorter 23 1
1-3 leaves 78 9
Leaf number LNUM 8-12 leaves 107 0.785 18 1.028  0.000
13-15 leaves 5 24
Early 1 0
Time to maturity MAT Late 128 0.658 50  0.097 1.32E-06
Medium 61 1
Intermediate 105 20
Lodging susceptibility LSUS Very susceptible 42 0.998 5 0.938 4.81E-04
Very resistant 43 26
Few 22 0
Total number of flower clusters ~ TNFC Many 44 0.867 9 0.466 8.01E-03
Medium 124 42
Absent or weak 1 22
Stem anthocyanin coloration SAC Medium 73 0.696 14 1.248 <2.2E-16
Strong 116 4
Absent or weak/Medium 0 11
. Many 174 42
Nodes in stem SNN Medium 16 0.289 9 0.466  0.070
Large 9 2
Stem diameter SDIA Medium 136 0.725 39 0.652 0.875
Small 45 10
Green 0 15
Green/Pink 7 11
Green/Pink/Red 3 0
Stem colour STCOL Green/Red 90 0.924 20 1.286 <2.2E-16
Pink 1 0
Red 87 5
Dark 144 6
Intensity of green colour in leaf Light/Medium 2 2
y gbla . LBGC gMe . e 0707 1039 <22E-16
Medium/Dark 8 13

Leaf margin colour LMCOL Green 190 0.000 18 1.585 <2.2E-16
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Green/Pink 0 1
Green/Red 0 11
Pink 0 6
Pink/Red 0 6
Red 0 9
Green 14 3
Green/Pink 88 24
Leaf vein colour LVCOL Green/Pink/Red 9 1.170 2 1.011  0.870
Green/Red 73 22
Red 6 0
Green/Pink 80 34
Green/Pink/Red 27 10
Petiole colour PCOL Green/Red 82 1.032 2 0.944 <22E-16
Red 1 0
Green 0 5
Cordate 3 0
Hastate 28 20
Leaf blade shape LBS Hastate/Cordate 2 ger 2 1209 <22E16
Hastate/Sagittate 62 15
Sagittate 33 14
Sagittate/Cordate 24 0
Absent or very weak 48 18
Inﬂorescenc.e: anthocyanin IAC Medium 25 1105 8 1253 0163
coloration of bud Strong 11 5
Weak 106 20
Branched inflorescence BINF No 6 0.14 7 0.400 7.87E-03
Yes 184 44
Green 136 11
Green/Pink 54 10
Colour of inflorescence stalk CINFS Green/Red 0 0.597 1 1.191 <2.2E-16
Pink/Red 0 2
Red 0 27
Greenish-yellow 1 20
Pink 2 0
Pink/Red 1 0
White 159 0
Flower colour FCOL White/Greenish-yellow 25 0.567 0 0.756 <2.2E-16
White/Pink 2 0
Greenish-yellow/Pink 0 30
Greenish-yellow/Red 0 1
Stamens as long as style 7 51
Flower morphology FMOR Stamens longer style 107 0.811 0 0.000 <2.2E-16
Stamens shorter than style 76 0
Cyme semi-compact 70 0
Cyme semi-compact/Cyme 50 0
Compactness of inflorescence CINF compact 1.436 0.000 <2.2E-16
Cyme compact 16 0
Cyme loose 12 51
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Cyme loose/Cyme semi-

42 0
compact
Elliptic 2 33
Seed: shape SSH Ovate 2 0.117 15  0.808 <22E-16
Trullate 186 3
Irregular 1 51
Seed surface SS Smooth 189 0.033 0 0.000 <2.2E-16
Brown 8 46
Brown/Black 3 1
Brown/Black/Mottled 3 0
Brown/Mottled 136 0
Seed colour SCOL Grey 5 1.136 0 0.370 5.00E-04
Grey/Brown 2 4
Grey/Brown/Mottled 12 0
Grey/Mottled 7 0
Mottled 14 0
Mean 0.773 0.749

H', Shannon-Weaver diversity index.

Table S3. List of the 24 SSR markers used for genetic diversity analysis of common buckwheat (F.

esculentum) and Tartary buckwheat (F. tataricum).

SSR M13 Tm (touch-down Species of
Forward sequence Reverse sequence .. ..
marker  label conditions/decreased T per cycle) origin
Fem1303 FAM AGGAGACGGGAGAGAAG GGATGTTTGGGTGATITC from 60°C to 49.5°C for 0.7 °C F. esculentum
CAG AG
Fem1322 NED AAGCATTC,? CT TCATTCAT GAGTTTGTE;(C;;TGTTTGGA from 60°C to 49.5°C for 0.7 °C F. esculentum
Fem1407 HEX GTGATGAG,EC[?GTTGCCTC CTTGGCTT?iACCTCTCG from 60°C to 49.5°C for 0.7 °C F. esculentum
Fem1582 FAM TCTGGAG?;:SCTAAACC CCGCAGTTEC;TAGGGAGG from 62 °C to 51.5°C for 0.7°C  F. esculentum
Fem1840 NED ACGACGAQSQCAAATGA ATATGGACES CCTGGATT from 60°C to 49.5°C for 0.7 °C F. esculentum
SXAU048 HEX TCCTAGCCTCTTAGGTTA TICTAACCGATGTCAAAC from 62 °C to 51.5°C for 0.7 °C F. tataricum
AGG CAC
SXAUO60 FAM TCCCAATAGCCAATAGTA GACCTAATTAACCGTTAG from 60°C to 49.5°C for 0.7 °C F. tataricum
CATG CACA
SXAU089 NED CAAAAGAj:é? GTGCCGA TTATGTCACCGCCATTGTT  from 60°C to 49.5°C for 0.7 °C F. tataricum
SXAU129 HEX CTCAAAGiiEGCCATTGT GACTTTGAiéACGCCTTG from 60°C to 49.5°C for 0.7 °C F. tataricum
SXAU138 FAM CACCTGCT?EAATACTCT GCTTAATCI::ECAGTAGGC from 60°C to 49.5°C for 0.7 °C F. tataricum
Ft1_114 NED CAACAGCATCTITCCCTT CCATAAACACAGCAACA from 62 °C to 51.5°C for 0.7 °C F. tataricum
CA GCC
Ft2_1743 HEX ACCACTGACAATAAGGG CAAAAGGTTGATGTGGAT from 60°C to 49.5°C for 0.7 °C F. tataricum
GGA GG
Ft3_572 FAM CATCACCCE:{,CTCAAGAC AGAATCCT?;: CCCGTCCT from 60°C to 49.5°C for 0.7 °C F. tataricum
Ft4 2725 NED TAGCGATTTGAAGGGGA CGTAACAATGGTCGTTAC from 60°C to 49.5°C for 0.7 °C F. tataricum
CTT TCG
Ft5_2899 HEX AAGCTTCCTTCCATGACC GTTTCTTGTGTGGACCGTT from 60°C to 49.5°C for 0.7 °C F. tataricum

AC G
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ACAATTCATCAAGCGACT CTTTGCCGAATGTAGGGA

Ft6_2849 FAM cC AT from 60°C to 49.5°C for 0.7 °C F. tataricum
Ft7_382 NED TGGTCTCTAGIZAACGGACC TCGGAACCES ATTCTCTT from 60°C to 49.5°C for 0.7 °C F. tataricum
Ft8_605 HEX AACGAGGGTACTAACCG CCCCAGCTGTAAAACAAT from 60°C to 49.5°C for 0.7 °C F. tataricum

GAA CA
GB-FE-025 FAM CAGATGTTACCCGAGGCAACCCATATGTCACGAGCG from 62 °C to 51.5°C for 0.7 °C F. esculentum
GB-FE-121 NED TCCATACCAAGCAGGTGGGTGCCTGATGAGGTTCCA  from 60°C to 49.5°C for 0.7 °C F. esculentum
GB-FE-035 HEX TGCAATG%CATTGGAGGA ACCACCATECAACAAGC from 60°C to 49.5°C for 0.7 °C F. esculentum
GB-FE-054 FAM TGTTGGAC?ECCTAGACC CATGAAAA§GGGATGCA from 62 °C to 51.5°C for 0.7 °C F. esculentum
TBP5 NED GGGGATTGéTCGAGAAA CCGAAGAGEAACTAGGA from 60°C to 49.5°C for 0.7 °C F. tataricum
TBP6 HEX CGGCTAATAAGTCGTTTC GGATCATAGGTCGTGAAT  from 60°C to 49.5°C for 0.7 °C F. tataricum
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Table S4. Correlation matrices of the 37 agro-morphological traits based on Spearman's coefficient in F. esculentum (above the diagonal) and F. tatar-
icum (below the diagonal). Only significant correlations are shown (p <0.01).

CO CSCL GBS LNU MA LSU TNF SA SN SDISTCOLBG LMC LVC PCO BIN CINF FCO FMO CIN SCO TS LB NFC NC GE
CcC C H M T S C€C C N A L C OL OL L LBSIAC S L R SSH SS L SL SW \ald PH PL LBL \ald DF LC C P R
COC iy} 0.88 0.06 -0.28 0.05 -0.04 0.04 0.02 0.21 0.05 0.11 0.05 0.05-0.06 0.06 0.07 -0.06 0.09 0.12 0.07 -0.09 0.07 0.04 -0.0 O 02 0.07 0.02 0.07 016 -0.25-0.07-0.04
-0.24 0.05 -0.01 0.02 0.02 0.01 0.19 0.09 0.11 0.03 0.07-0.06 0.12 0.11 -0.05 0.09 0.14 0.05 -0.14 0.09 -0.02 0.09 0.04 -0.07 0.02 012 -0.21-0.03-0.05
GBSH-0.05 0.03 -0.02-0.05 0.04 -0.120.09 -0.05 -0.02 -0.03 0.12 0.03 -0.08 -0.15 -0.05 0.04 -0.15 0.06 -0.12 0.07 0.16 0.14 0.16 0.05 0.08 -0.050.11 0.06 -0.04-0.06 0.05
LNU -0.18 -0.18 -0.04 -0.38 -0.01 -0.02 -0.08-0.13-0.18 -0.06 0.08 -0.03 0.15 0;)9 -0.03 -0.10 0.12 0.06 -0.03 0_12 0.09 0.02 0.09 0.06 0.12 0.18 0.05 0.15 0.12 0.07 0.16 0.06-0.04
MAT -0.06 -0.06 0.03 -0.02 0.02-0.08 0.10 -0.04 0.19 -0.06 - O 07 0.01 -0.07 0.17 -0.07 -0.04 0.01 0.10 -0.04 0.06 0.04 -0.05 021 0. 11 035 013 -0.08 -0.09-0.08
LSUS -0.08 -0.11 -0.25 0.15 -0.05 0.07 0.03 -0.02 0.14 -0.03 0.08 0.06 0.13 0.04 0.09 0.04 0.19 0.06 0.06 0.12 0.02 0.04 0.03 0.01 0.01 0.07 0.02 0.07 0.05
TNFC-0.29 -0.26 0.01 -0.03 0.07 -0.32 0.07 0.01 0.02 0.06 0.03 -0.12 0.00 0.04 0.01 -0.08 0.07 0.05 0.0 O 13 0.10 -0.130.06 0.03 006 0.02 0.04 -0.04 0.05-0.08
SAC 0.09 0.11 -0.10 0.03 -0.10 -0.05 p¥ls) 0.01 0.61 -0.14 020 0.29 0.07-0.08 0.12 -0.08 0.12 006 0.06 0.01 0.04 0.05 0.03 0.10 0.09 0. 09 0 09 0.05 0.02 0.07-0.10
SNN -0.18 -0.18 0.61 0.03 -0.07-0.17 0.21 -0.25p#} 0.15 -0.05 -0.07 0.05 0.06 0.02-0.16 -0.07 0.06 0.18 -0.06 0.04 0.02 0.08 0.15 0. 09 053 0.15 0.28 -0.310.09 019 -0.26 0.28 0.36
SDIA -0.13 -0.14 0.50 -0.27 -0.05-0.22 0.16 -0.04 0.63 ¥y 0.11 -0.14 0.05 0.08 0.01 0.13 0.11 0.12 -0.02 0.09 0.15 0.03 -0.07 0.06 -0.11 017 0.11 0'03 0 09 0.14 -0.18-0.050.13
STCO(JlO 0.11 -0.10 -0.07 0.10 0.22 0.66 -0.24-0.10 0.18 0.39 0.10-0.03 0.12 -0.02 0.07 - 0.05 0.06 0.06 0.09 -0.07 0.01 0.06 -0.03-0.14
L . . . . . . . . . . . . . . . . 006 0.02 0.10 0.08 0.08 % . .
LBGC-0.40 -0.38 0.02 -0.04 0.11 -0.24 0.01 0.06 -0.06 -0.24 -0.34 0.02 0.04 0.10 0.16 -0.03 0.01 -0.09 0.03 0.04 -0.06 0.05 0.02 0.04 0.15 0'07 0 16 0.10 -0.09 -0.03 0.09
LMC
oL 0.16 0.15 -0.02 0.04 0.06 0.04 -0.10 0.24 0.02 -0.07 0.14
LVCOO37 0.38 -0.01 -0.07 0.16 -0.06 -0.17 0.28 -0.13 0.01 0.08 -0.24 0.20 0.08-0.08 0.09 0.04 0.03 010 -0.040.13 0.08 ~~_0.01 0.02 0.05-0.20
L . . . . . . . . . . . . . . . . . . . 0.020'01 005001 0.01 08 17 0- . . .

g1 0.10 0.08 -0.12 0.05 0.01 0.01 -0.020.05 ___ 0.07 0.03 0.04 0.07 0.06 0.03 0.06 0.02 __-0.07 -0.13

PCOL 0.31 0.33 0.25 -0.07 -0.04-0.13 -0.19 0.39 0.03 0.04 0.41 -0.24 0.30 0.08 0.07 0.03

LBS -0.12 -0.14 0.09 0.18 0.17 0.20 0.13 0.06 0.12 -0.02 038 039 0.13 -0.12 -0.02 0.07 -0.020.11 0.0 0 05 0.17 0.25 0.25 0.02 0. 05 —O 020.04 -0.03 -0.03

0.04

0.15 0.06 -0.02 0.19 0.03 0.09 0.04 0.10 0.04 -0.16 . 0.02 0.05 0.05 0.08

IAC 0.21 0.23 -0.43 0.05 -0.16 0.17 -0.32 0.13-0.42-0.30 0.31 0.18 -0.03 0.17 0.08 0.06 011017 0.03

-0.06 0.00 gRuY

BINF 0.16 0.16 -0.58 -0.14 0.06 0.23 -0.18 0.28-0.71-0.36 0.23 -0.15 0.05 -0.24 0.05 0.06 -0.04 0.26 0 40 -0.03 -0.130.19 0.11 0.17 0.09 0.03 0.42 0.43 -0.15-0.09

0.1 0.0 0.03 0.18
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CINE 02 -0.04 -0.52 -0.16 012 023 -0.14 0.07-048-032 028 028 0.16 -0.14 -0.23 0.16 0.40 0.50 [ERIY-0.05 -0.03 0.17 0.09 0.05 -0.15 0.06 .. -0.110.10 -0.08 -0.02 0.04

g 002-004 052 -0.16 012 023 -0.14 0.07-0.48-032 028 028 016 -0.14 -0.23 0.16 0.40 0.50 [REIR-0.05 0.03 0.17 0.09 0.05 -0.15 0.06 | o 013 0.04 015 016
FCOL 0.11 0.07 058 -0.19 -0.17 0.25 -0.13 0.33-046-0.25 0.44 -0.02 0.16 0.07 0.14 0.05049 0.48 0.50 REIY 0.04 0.05 0.040.020.08 '\ . -0.040.05 ' 002005  0.05 0.07 0.04-0.06
FMO - - - -

R 008 010 0 p 008004 0008 ) 0.05 0.02 0.040.03
CINF 010 0.00 0.08 /002028, 016013 ° 0.8 0.25-0.01
SSH 023 020 040 0.06 -0.10-0.16 0.03 0.06 0.37 0.26 0.03 -028 005 -0.05 037 0.12 039 -047 020 002 ) 0.060.01 (o 003001 0.02-0.03

Ss 002 000, -0.12  0.050.050.06 /. 0.02 0.09 -0.070.02
SCOL 031 029 016 0.02 -0.05-0.08 0.23 0.42-0.15-0.11 026 -020 035 008 0.46 0.14 . -0.08 -0.17 0.09 0.55 006 0.09 "% 0.0 4015005 006  -0.07 0.05-0.10

SL -0.32 -0.30 0.37 -0.39-0.20 0.16 0.01-0.11 -0.02 040 0.02 -0.19 010 , 1,013 0.05 -0.13 0 003EEI0.73 062009 oo 0 009013 0 -0.11-0.140.10
SW 006 005 027 044 -0.56-0.27 0.01-0.10030 0.07 020 0.06 011 -0.11 030 011, 043 0.36 -0.22 0.37 028 063082 | ) L oo-008 0014019010
TSW -0.09 040 -0.34-0.14 0.04 -0.05-0.06-0.18 -0.08 029 0.14 -020 0.10 0.14 0.04 0.09 -0.05 0.02 011 077 0.70 gk 0.02 - -0.06 069 -0.13-0.18-0.02

PH 006 006 -023 -0.03 0.11 041 039 -0.53-0.25 -0.04 -0.03 -0.05 -0.16 0.08 ;007 0.43 037 0.19 012 005 e .09 -0-06RRIJ0.16 0.28 029 . 0.38 0.38 0.09-0.29

PL 011 0.10 -0.34 0.16 0.18 0.03 -0.08-0.45-0.52 -0.04 0.08 -0.19 -0.24 -0.08 0.02 0.05 0.28 0.10 0.20 0;)5 010 | 1 0q 011 027FED0.59 059 0.08 0.02-0.05-0.21
LBL -0.13 -0.12 -0.20 0.03 0.03 0.07 0.08 -0.06-0.17-0.19 -0.11 0.07 0.04 -0.28 -0.17 062 0.19 -0.05 -0.08 0‘1 , 010010 067 0.11 0.17 044 0.83  0.17 0.16 -0.06-0.19
LBW 025 027 -027 0.04 0.08 0.34 -0.30 0.18-0.48-0.46 020 0.10 -0.07 0.16 0.03 0.130.43 049 047 0.36 0‘18 0.07 0'1 ¢ 018 027 0.14 0'2 o Y003 0.19 0,18 0.07-0.20
DF 020 021 -0.21 0.13 016 019-023-022 0.18 -0.42 -028 0.09 -0.13 ;016 0.3 -0.26 0.16 0.06 10 015017 15 025 0.18 0.04 gI0.14 0.06 0.21 0.11

LC 0.4 020 -0.32 0.05 -0.08 0.11 -0.09 0.10-0.38-0.33 0.09 -0.11 -020 0.03 -0.16 0'28 0.28 0.53 0.23 0.29 0‘28 6 0,06 0.2y 001 0:37 022022 0.37 0.44 R 0.73 0.06-0.12
NFCC 0.06 0.10 -0.48 0.05 -0.04 0.04 -0.02 0.34-0.41-0.36 0.26 -0.08 -0.13 0.07 -0.19 0'23 034 0.69 036 041 0;11 -0.29 0.03 0;) 4 0:10 0.17 0.15 0.18 0.40 0.49 0.79 1Y 0.08-0.11
NCP -0.10 010 047 0.02 -0.18-0.28 027 030068 0.38 -0.15 010 -0.12 -0.19 015 0.04 ., -0.56 -0.38 -0.21 037 -0.140.04040 005 0o 0 03000 o032 0,19
GER 0.02 -0.19 -0.18 0.46 0.25 -0.05-0.11-0.24-0.18 0.03 027 -0.10 0.11 -0.14 0.17 0.10 0.21 0.35 0.09 . -0.03 ~0.050.07 0.35 0.07 0.38 . _ 0.05 0.06 -0.22kRY

0.11 ) 0.20 ) T 015
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Table S5. Marker-trait associations for common buckwheat (F. esculentum) generated by general
linear model (GLM) and mixed linear model (MLM) at p <0.05.

. " GLM MLM
Trait Marker ” R (%) ” R (%)
Ft3_572 0.001 34.23 0.028 19.70
Ft4_2725 0.014 19.39 0.001 30.29
Branched inflorescence Ft5_2899 1.40E-05 31.10 - -
Ft8_605 0.001 20.38 0.005 19.27
SXAU138 - - 0.011 33.54
Compactness of inflorescence Ft2_ 1743 0.007 15.55 - -
Fem1407 0.036 26.44 - -
Colour of inflorescence stalk Ft8_605 0.022 13.35 - -
SXAU089 0.050 43.18 - -
Cotyledon: anthocyanin coloration Ft3_572 N g 0.026 19.80
Ft4_2725 0.006 20.61 - -
. Ft4_2725 0.045 17.19 - -
Cotyledon/seedling leaf colour TBP 5 0.046 1321 B B
Days to flowering Fem1840 0.042 27.19 - -
Fem1322 - - 0.009 37.81
Flower colour Fem1407 0 37.54 - -
Fem1528 - - 0.009 39.32
Fem1840 0 40.40 - -
TBP_5 0.013 14.93 - -
Growth and branch shoot habit TBP 6 0.033 778 B B
Germination period Ft5 2899 0.050 18.93 - -
Fem1840 0.025 30.49 - -
Inflorescence: anthocyanin coloration of bud GB_FE_054 0.013 24.81 - -
GB_FE_121 - - 0.040 25.85
Ft4_2725 0.047 16.79 - -
Leaf blade: intensity of green colour Ft8_605 0.006 26.88 - -
SXAU060 0.041 13.84 - -
Ft5_2899 0.001 23.69 - -
Leaf blade length SXAU048 0.002 42.18 - -
SXAU060 0.028 14.03 - -
Leaf blade shape Ft8 605 0.037 23.43 - -
Fem1528 0.001 43.01 - -
Ft3_572 0.016 27.37 - -
Ft4_2725 0.018 18.04 - -
Leaf blade width Ft5_2899 0.001 25.29 - -
SXAU048 0.014 38.95 - -
TBP6 0.013 8.85 - -
Length of cyme Fem1407 0.040 29.34 - -
Leaf number Ft1_114 0.012 26.62 - -
SXAU060 0.040 14.09 - -
Fem1840 0.011 32.24 - -
Number of cymes per plant Ft4_2725 - - 0.039 20.88
Ft5_2899 0.004 22.39 - -

Number of flowers clusters per cyme Fem1407 0.033 30.21 - -
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Ft4_2725 - - 0.023 22.41
Ft5_2899 0.003 23.96 - -
Ft8_605 0.023 24.89 - -
SXAU129 0.020 36.10 - -
Plant height Ft1_114 0.021 22.29 - -
Fem1528 0.007 41.42 - -
Petiole length Ft5_2899 0.020 20.30 - -
SXAU048 0.040 37.76 - -
SXAU060 0.008 16.55 - -
Fem1322 0.013 31.24 - -
Ftl_114 - - 0.041 15.52
Ft2_1743 0.024 15.33 - -
Seed colour Ft3_572 - - 0.037 18.66
Ft4 2725 0.015 18.67 - -
SXAU048 0.006 41.28 - -
SXAU138 0.022 21.84 - -
S - di Ft1_114 0.029 24.96 - -
tem: dlameter Ft8_605 0.002 1897  0.010 17.97
Fem1407 - - 0.024 44.60
Fem1528 0 47.59 - -
Fem1840 0.019 31.99 - -
Ft1_114 0.023 25.09 - -
Ft3_572 - - 0.017 20.17
Seed length Ft4 2725 0.012 19.30 - -
Ft7_382 0.002 29.68 - -
GB_FE_035 - - 0.023 21.72
GB_FE_121 0.001 25.93 - -
TBP_5 - - 0.049 7.49
TBP_6 0.024 8.31 - -
Ft1_114 0.014 25.07 - -
Ft3 572 5.34E-08 42.82 - -
Stem: number of nodes GB_FE_054 - - 0.008 17.55
SXAU138 - - 3.68E-04 42.87
TBP_5 0 20.30 0.004 11.49
TBP_6 1.81E-04 13.68 - -
Stem: anthocyanin coloration Fel_114 0.003 28.19 N -
SXAU129 - - 0.026 27.77
Ftl_114 0.002 28.93 - -
Stem colour GB_FE_025 - - 0.029 10.14
GB_FE_035 0.014 10.39 - -
SXAU129 - - 0.013 29.67
Fem1303 0.035 16.70 - -
. Ft3_572 - - 0.036 18.82
Seed width Ft4_2725 0.003 2121 - -
TBP_6 0.027 8.11 - -
Plant: total number of flower clusters Fem1528 0.010 40.54 - -
Fem1407 - - 0.044 43.45
1000-seed weight Fem1528 0.004 43.12 - -
TBP_6 0.036 7.91 - -




Plants 2021, 10, 3321 18 of 20

GLM, general linear model; MLM, linear mixed model; R?, proportion of phenotypic variance ex-
plained by SSR markers.

Table S6. Marker-trait associations for Tartary buckwheat (F. tataricum) generated by general linear
model (GLM) and mixed linear model (MLM) at p < 0.05.

. GLM MLM
Trait Marker p R2 (%) . R (%)
Fem1322 0.002 33.12 - -
Fem1407 - - 0.020 63.94
Ft1_114 0.035 8.09 0.028 48.58
Ft2_1743 0.022 13.77 - -
Branched inflorescence Ft4_2725 0.001 44.02 - -
Ft5_2899 0.004 26.31 - -
GB_FE_054 0.009 22.54 - -
GB_FE_121 0.027 21.46 - -
SXAU129 0.011 25.17 - -
Ft4_2725 0.011 45.98 - -
Ft6_2849 0.026 26.70 - -
GB_FE_025 0.050 22.81 - -
. GB_FE_121 0.026 24.87 - -
Colour of inflorescence stalk SXAU048 0.002 13.29 B _
SXAU060 0.002 24.04 - -
SXAU089 - - 0.037 25.03
TBP_5 0.004 19.97 - -
Cotvledon: h . | . Fem1840 0.042 24.62 - -
otyledon: anthocyanin coloration Ft7 382 0.025 3350 _ 3
Fem1840 0.009 31.75 - -
. Ft3_572 0.045 30.41 - -
Cotyledon/seedling leaf colour Ft7 382 0.004 015 _ B
SXAU089 0.043 17.87 - -
Fem1528 0.026 53.60 - -
Days to flowering Ft6_2849 7.03E-06 61.21 - -
Ft7_382 - - 0.033 46.96
GB_FE_025 0.032 33.75 - -
Fem1303 0.017 14.68 - -
Germination period Fem1322 - - 0.028 14.68
SXAU138 0.041 64.57 - -
Fem1840 4.03E-04 36.72 - -
Inflorescence: anthocyanin coloration of bud Ft5_2899 0.020 29.90 - -
SXAU048 0.016 9.41 - -
Leaf blade length Ft6_2849 0.029 36.29 - -
SXAU060 0.009 27.46 - -
Leaf blade shape SXAU089 0.003 28.88 - -
SXAU129 - - 0.027 23.86
Fem1407 0.007 38.01 - -
Length of cyme Ft4_2725 0.002 55.99 - -
Ft6_2849 0.008 33.56 - -
Ft7_382 0.037 28.54 - -
Ft5_2899 0.031 31.38 - -

Leaf margin colour GB_FE,_035 0.001 2223 - -
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GB_FE_054 0.030 29.13 - -
GB_FE_121 0.028 31.77 - -
GB_FE_121 - - 0.017 16.60
Leaf number SXAU089 0.008 21.33 - -
Fem1840 0.008 27.72 - -
Ft2_1743 0.009 20.50 - -
Ft4_2725 0.039 48.27 - -
Lodging susceptibility Ft5_2899 0.004 34.11 - -
GB_FE_054 0.009 29.83 - -
SXAU048 0.001 15.33 - -
SXAU060 0.021 20.25 - -
TBP_5 0.007 21.26 - -
Ft3_572 0.002 45.61 - -
Ft4_2725 0.029 62.73 - -
Ft5_2899 0.049 33.00 - -
Leaf vein colour Ft6_2849 0.002 48.48 - -
Ft7_382 0.018 40.27 - -
SXAU048 0.018 11.29 - -
SXAU060 0.023 25.36 - -
Ft2_1743 1.50E-04 29.21 - -
Ft5_2899 1.26E-04 39.84 - -
Number of cymes per plant GB_FE_054 1.92E-04 37.11 - -
SXAU048 0.029 7.13 - -
TBP_5 0.004 21.05 - -
Fem1322 0.001 36.54 - -
Fem1407 0.040 26.62 - -
Fem1407 - - 0.039 49.07
Ft5_2899 0.014 24.87 - -
Number of flowers clusters per cyme Ft6_2849 0.001 32.30 - -
Ft7_382 - - 0.038 39.58
Ft8_605 0.050 14.50 - -
SXAU138 0.044 45.47 - -
TBP6 - - 0.022 22.61
Fem1407 0.043 30.19 - -
Petiole colour Fem1528 0.019 45.62 - -
SXAU048 0.008 10.22 - -
TBP_5 0.045 14.27 - -
Fem1840 0.016 29.98 - -
Plant height Ft2_1743 0.029 19.74 - -
Ft1_114 - - 0.004 67.43
Ft2_1743 1.38E-05 39.72 - -
Ft5_2899 0.002 42.36 - -
Seed colour Ft6_2849 - - 0.013 51.89
Ft7_382 0.049 32.33 - -
Ft8_605 - - 0.010 58.44
SXAU129 1.02E-05 57.09 - -
Stem diameter GB_FE_025 0.041 22.31 - -
Fem1840 0.016 30.96 - -
Seed length Ft3_572 208E-04  49.82 - -
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Ft4_2725 0.036 58.53 0.029 40.09
Ft5_2899 0.033 33.05 - -
Ft7_382 0.002 46.16 - -
GB_FE_054 0.002 41.55 - -
TBP_5 0.001 30.81 - -
Fem1322 0.012 21.53 - -
Fem1407 0.048 17.72 - -
Fem1840 0.017 14.17 - -
Ft2_1743 9.35E-12 32.04 - -
Ft3_572 0.002 20.05 - -
S ) b fnod Ft4 2725 0.033 27.24 - -
tem: number of nodes Ft5_2899 1.03E-04  24.00 - -
Ft6_2849 8.02E-06 27.71 - -
Ft7_382 0.001 23.06 0.021 51.72
GB_FE_054 0.008 16.64 - -
SXAU060 0.003 14.32 - -
SXAU138 - - 0 60.20
Stem: anthocyanin coloration GB_FE_035 0.014 14.78 - -
Fem1528 0.019 30.58 - -
Fem1840 0.005 19.59 0.048 74.08
Ft2_1743 - - 0.031 15.01
Seed shape Ft5_2899 2.86E-04 27.09 - -
GB_FE_025 0.013 20.26 - -
GB_FE_035 - - 0.013 49.62
SXAU048 0.010 6.96 0.048 31.55
SXAU060 0.009 15.16 - -
Fem1322 0.025 42.32 - -
Fem1407 0.041 38.03 - -
Seed width Ft4_2725 6.57E-05 73.18 - -
GB_FE_054 2.24E-08 64.39 - -
TBP_5 4.66E-07 49.77 - -
Fem1840 0.011 33.93 - -
Plant: total number of flower clusters Ft4 2725 0.045 60.03 - -
Ft7_382 0.029 37.54 - -
Fem1322 - - 0.020 17.73
Fem1407 0.006 45.93 - -
Fem1840 0.033 27.57 - -
Ft3_572 0.002 43.00 - -
1000-seed weight Ft4_2725 2.66E-04 71.63 - -
Ft5_2899 0.013 36.29 - -
Ft7_382 0.003 43.72 - -
GB_FE_054 0.010 34.98 - -
TBP_5 0.004 27.27 - -

GLM, general linear model; MLM, linear mixed model; R?, proportion of phenotypic variance ex-

plained by SSR markers.



