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Abstract ; In order to explore the nutritional and health value of buckwheat varieties, the variation of crude protein, total
flavonoids, protein components and fruit characters of 56 different lines of buckwheat seeds were studied. The results
were as follows; (1) Common buckwheat, rice tartary buckwheat and golden tartary buckwheat seeds had crude protein
content average of 13.19%, 15.44% and 11.75% , respectively, total flavonoids average of 0.14%, 2.50%, and 2.09%,
the average of albumin content of 5.22%, 6.13% and 4.56% , respectively, the average of globulin content of 1.29%,
1.15%, and 0.91%, respectively, the average of gliadin content of 0.42%, 0.58% , and 0.55%, respectively, and the
average of glutenin content of 2.66% , 3.36% , and 2.80%, respectively. The protein component content orders of all
types of buckwheat were in accordance with albumin > glutenin > globulin > gliadin. (2) Among the fruit traits, the
variation coefficient of 1 000-fruit weight, fruit area and diameter of common buckwheat were the largest, and the
variation coefficient of fruit perimeter, fruit length-width ratio, fruit length, fruit width and 50 mL volumetric weight of
rice tartary buckwheat fruit were the largest. (3) Correlation analysis showed that there are significant or extremely
significant correlations between crude protein content and length-width ratio and fruit length in common buckwheat,
between crude protein content and fruit perimeter and fruit length in golden buckwheat, between crude protein content
and fruit width, between total flavonoids content and fruit area, fruit width, fruit diameter and 50 mL volumetric weight
in rice tartary buckwheat fruits. (4) Through the study, the buckwheat lines with high protein content or high flavonoid
content, such as common buckwheat Guitian 1808-166, golden tartary buckwheat ( Duoku74, Duoku78),black rice
buckwheat (1906-136 and 43-2) were found. The resulis in this study have some guiding significance for the quality
breeding of buckwheat and the development of new buckwheat products.

Key words: self-fertile common buckwheat, golden tartary buckwheat, rice tartary buckwheat, crude protein, total

flavonoids, fruit characters

5t & & 2 Bl (Polygonaceae ) 3F # J&
( Fagopyrum) S ALY, h— A B EZHEE Y
23 NP, Hod Bl S ( Fagopyrum esculentum ) #1175
FE(F. tataricum) F&= P 1~ 355 A0 RS FH 6 15 A (22 %2
17,1998) o FEAEAUET A NG L TR FEAE I
BREEAFERERT R F RS Y
(FHALESE,2002) o PRt 522 ) A IR G700
Fr SR RE
AR BT 7 A2 1 T EE IR R Ay (R R ZE
55,2004 , FEA M R B A R TOK
R EORAE EZREIEY (B £5,2008) . BFFEE
W, 5522 15 1 o 0 75 B B R C LU 1 (&7 < 5 4%
2005 ; L i 4 FIFRE,2008) , 374 & A A A
REEAKG 1M Y% EL [5] 8% ( Kayashita et al., 1997) $i3#
(KIS, 1999 ) P ( Kayashita et al., 1999; Liu
et al., 2001 ) . # # H 45 1 ( Tomotake et al.,
2002) FHilAE I & B ( Kayashita et al., 1995) %
I (AL 45, 2002) FTHL I (% 1 4
2002) SR . BRI, 5722 02 — Rl BT & 0 (8 1Y

HARGTIR 5722 8 F T L i e v 2 T
HH REH BEREAMSES, HhaEA
R SIS 2 T AT T A R B Y R B (BRIR R
2012) e hh L HA —EMIF RN E, 1
S IR Ik A A A AN Ha 00 e A
Yy, R 57 22 A AR AR A D RE AN T 2o (GBS
FHAE,2008) , KM EHIA FEAR o i | FURT7 O i
BB HUEAL PR AR Gl THE AR, 2019) o
FIFE T A SR, RIRGE SR8, S 380™
AR AR, # FF — At B T HofE U 7e , i

A B (BRICE ,2018) o Xk, FAT@ o A 22 A
SRS RN AR R [ 22 0] R SR Z A4 58 BT
I HHIT W IR Z M AR IR E 5 IEZ A
FhIEIE S 428 BB ok T —H B 2T F#ifFE oK
WiAE (MR SR ) B I (X Z i 57) S
mFh ( Z2) (Chen, 1999; [ K & 55, 2015; Chen et
al., 2018) , iX 2L 5 RPN [6] 5 FLAY B 38 2% R
FERNRESE S5, R N B R 3R 22 . SR8 (2016)
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FIEIE 55 (2018) X A 22 il F R4 5 Jm AU 2k
SHAREAT T L0 . BEIEAAAE (2019 ) XK
FERTC R L HA MR BEAT T 0. WA 45
(2020) BL 6 2275 57 bk, B 58 1 4 B 315 A
Pt 7 2Ot 298 77 EE AR ZMIR B, Fir AT
B TIFRA MIFFE 2 B T AR IR i A8 S K
SRR 58 T 10, i = X6 26 B 57 22 19 i S o A
Rt AR B 5 2R SR O AR R, Bk, T R
B BISR A 1 il ot SR SR BT 83 T R 2 4k
FOHEBETR A 7 b i R R B AT B2 X

RBEFELL 3 A HEE TR P 56 A [ dh & 1Y
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ARSERIRSE TR dh TG s A5 2R S PR AR ) A S A B
Tt 3R BB SR A R O IR A A A Y
T MU ISR 22 dy JFO o S (HAK A |

1 #B 5T %

1.1 ##

ABFFEBEIR) 56 LMK A ST I
KT W F ARG .0 (RCBIT) 145 9 17 #if
FEMAR 9 M ETF R, 38 MR FEM AR, L
1,

1.2 3%

1.2.1 M &5 REFMH KN AR — 3
e Rzt T B 10~ 15 g B T/ 0 255
ZATE W OB A

1.22 #-F B FH WA FON T FEEFF B 5
F14) $ B I SR FH 0 Bt 18 1 R = Gk 4 Ll £ 7
( F 36 R B, 2012 ; FBREESE 2019)

1.2.2.1 fpF SaEE R FRIGEZ B K 0.05 ¢
F2 mL B0, A 1.5 mL 80% ZBET 70 °C /K
WHETHIREE S h( 530 min BHIRS—IK) ARG H
FHEH 10 min, 7£ 8 000 r + min™ F .0 10 min, B
VI 80% L BEE A E 5 mL AR TFINE .
1.2.2.2 S & miE  SdltndEdh 2, DI~
TAERFRAEXT B S, B8 AN 2 mL B, 4 B
AHE 4 0.0.05.0.10,0.15,0.20,0.25 ,0.30.,0.35
mg + mL™"AY P T RRIE AR 0.10 mL, 2% 43 5
A 1.0 mL 1% AICly # W, s BETR AT, H Wl Ar A AE
420 nm P FMEOCEE, IR EE(E C i AL PR,
WG RE(E A AYNARAR, 220 P25 T AR IR 4%

J3HL0.10 mL RFIAE SV T 2 mL 2.0
A 1.0 mL 1% AICL, %, iR EIR 2T, F b
AXAE 420 nm AT W WOGEE AR, 7 ARt 4t
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1.2.3 TR aas5 g
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FA) 2 BBCR FH U 4 BBk (9K A il 552017 ) . BRI
FEAEBAR 0.500 ¢ BT 5 mL 5.0 T, & 0.01
mol - L Tris-HCl & ( pH7.5) IRBUSE A, R )5
A 0.01 mol - L™ Tris-HCI( pH7.5) ,0.5 mol - L
NaCl ¥ W42 UK 2 11, FH] 609% 1 PN i 175 R 44 H
R E A, i A 0.5% WAFREN .0.24% FiFRAR |
1.68% & A AL B 50% 1E 77 5 IR & 7 W3R B4
HH,
1.2.3.2 SEHAS S EMNE  FEE AT
FER M S s ik (ZF R AE,2011) , B4
TlFR4Z B A A pn i 4 U7 4> 5 mL &0
MM 1.0 mg - mL' AR EE H FRIE 0.
0.01.0.02.0.04 .0.06 .0.08 .0.10, 73 51| JFH 4% £H 73 42
BO A7 E] 0.10 mL, &840 A 3.0 mL 2% H
SEWEVE W, TR BEIR A), R 2 min S5 H AR AL TE
595 nm PR TG EE, IR EE(H C R AL R,
WCREAE A WA FR , 2 25 L An v 26

J3HC0.01 mL RFINAE ST 5 mL 2504,
TIAKE B B 482 BUHE 0.09 mL #4756 B (ff H &2
WEETERRHE I ZEE N ), A 3.0 mL 5 S 7 5%
WA IR ATCE 2 min, FHBESFRIAE 595 nm P
T WO B AE A bR AE AT A A A A Y
T
1.2.4 #rFm&an e HEANNESE(E S
A [E AR & B 8 BRI AE ) GB5009.5-
2016 iy H BhEIL G E A AT A A A
4 A ELR 2 A AL (LS ATN-300) , F) FH$8 7R~
), PR AT E TR AP P A
1.2.5 Rozkey £ 55 BEVLIE IS S RIFER
52200 ki, SR FH T IR SC-A B Fh 10Kz B Tk 84X
(UM 3 TRAS I B B2 A BR 2 ) ) 0 TR | SR 5
K RS TERIR  HAR SRR, A R FEAE R
ST 50 mL A AS T, BREE 3 IRE T IME N
50 mL &,

1.2.6 A2 A 54 A EXCEL Fl SPSS
22.0 X Bt AT AL JA A AT
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Table 1 Name and traits of samples

WREE o mmth 4, 18 KR
umbey  Line name Line name Trait Source
Tl 1808-166 5l 2 S & Fagopyrum esculentum — H W H ,AEFE R Self-fertility and homostyly RCBIT
T2 K15 F. esculentum HAZ R E M AL R K Self-incompatibility and heterostyly ~ RCBIT
T3 1412-23 F. esculentum HAZAF , #EAE R K Self-fertility and homostyly RCBIT
T4 N 1412-16 F. esculentum A2 &, EAERHK Self-fertility and homostyly RCBIT
TS 1412-45 F. esculentum AT E ,EH R Self-fertility and homostyly RCBIT
T6 1412-1 F. esculentum AZZAE , EHFE K Self-fertility and homostyly RCBIT
T7 1412-16 F. esculentum AT E ,EHFE I Self-fertility and homostyly RCBIT
T8 1412-69 F. esculentum HAZAF , ALK Self-fertility and homostyly RCBIT
T9 1412-1 &4F F. esculentum AZZFH ,EHFE K Self-fertility and homostyly RCBIT
D1 £ 74 F. tatari-cymosum AZEAE , Kbi Self-fertility and large fruits RCBIT
D2 L7578 F. tatari-cymosum B A2 A F , Ko Self-fertility and large fruits RCBIT
D3 £ 1512-15 F. tatari-cymosum B A2 A F , K Self-fertility and large fruits RCBIT
D4 £ 1512-72 F. tatari-cymosum HAZAF , K Self-fertility and large fruits RCBIT
D5 £ 1512-75 F. tatari-cymosum HAZATE , KA Self-fertility and large fruits RCBIT
D6 £ 003 F. tatari-cymosum HAZHF , KA Self-fertility and large fruits RCBIT
D7 Z 1 002 F. tatari-cymosum {22l F , JokL Self-fertility and large fruits RCBIT
D8 £ 1512-28 F. tatari-cymosum AZEAE , Khi Self-fertility and large fruits RCBIT
D9 1808-2 H A= F. tatari-cymosum AZEAE , Khi Self-fertility and large fruits RCBIT
M1 K B RIS A3-A4 F. tataricum S5t Easy to deshell RCBIT
M2 1808-99 WK FF F. tataricum Zi5%E Easy to deshell RCBIT
M3 1808-97 K 16 F. tataricum ZyWi5E Easy to deshell RCBIT
M4 1808-103 ## K7 F. tataricum ZyWi5¢ Easy to deshell RCBIT
M5 1808-137 &2k 30 F. tataricum S5t Easy to deshell RCBIT
M6 1908-136 Mk 3% F. tataricum Sy Wi5E Fasy to deshell RCBIT
M7 1808-147 kKT F. tataricum ST Easy to deshell RCBIT
M8 1808-98 K FE 1 5 F. tataricum ST Easy to deshell RCBIT
M9 1808-104 K 10 #A F. tataricum ZyWi5E Fasy to deshell RCBIT
M10 K 142 F. tataricum ST Easy to deshell RCBIT
M1l K 14-1 F. tataricum ST Easy to deshell RCBIT
M12 kK15 F. tataricum it Easy to deshell RCBIT
M13 1808-120 K 16 F. tataricum S35 Easy to deshell RCBIT
M14 K 12 J5TE A1-A2 F. tataricum Zy W5 Easy to deshell RCBIT
M15 K 16 F. tataricum Zy W5 Easy to deshell RCBIT
M16 1808-90 £+ 003 rr kK F. tataricum it Easy to deshell RCBIT
M17 SEOK 12 BBk B F. tataricum Zy W5 Easy to deshell RCBIT
MI18 K6 F. tataricum S5t Easy to deshell RCBIT
MI19 75 0 K 5-1 F. tataricum S5t Easy to deshell RCBIT
M20 k18 F. tataricum S5t Easy to deshell RCBIT
M21 mk 13 F. tataricum S5t Easy to deshell RCBIT
M22 Mok 28 F. tataricum 51 5%E Easy to deshell RCBIT
M23 1512 K 15 F. tataricum Zi5%E Easy to deshell RCBIT
M24 K E F. tataricum ZyWi5E Easy to deshell RCBIT
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WRBE pma 4 i i
numbler Line name Species name Trait Source
M25 K17 F. tataricum W7 Easy to deshell RCBIT
M26 2K B F. tataricum Y72 Easy to deshell RCBIT
M27 Xk 5-1 F. tataricum Y IiFE Easy to deshell RCBIT
M28 AR D F. tataricum S Wi5E Easy to deshell RCBIT
M29 XK G F. tataricum it Easy to deshell RCBIT
M30 x5 F. tataricum Zy M5 Easy to deshell RCBIT
M31 K18 % F. tataricum 55 5% Easy to deshell RCBIT
M32 C3 M2k 30 F. tataricum it Easy to deshell RCBIT
M33 MoK 12 F. tataricum Zy W5 Easy to deshell RCBIT
M34 k11 F. tataricum Sy it Easy to deshell RCBIT
M35 1512 2K 16 F. tataricum S5t Easy to deshell RCBIT
M36 43-2 F. tataricum S5t Easy to deshell RCBIT
M37 k13 F. tataricum S5t Easy to deshell RCBIT
M38 * 127 F. tataricum ST Easy to deshell RCBIT

2 RGN

21 HFEAAMAMEEA . R EM. EAASEE
SEANER 2 Fron, M iSRS R v A A
SRS S K 12.48% ~ 14.05% , v i 1) 28
SIEEIN 0.07% ~0.21% , 75 & 111078 5306 Bl hy
3.93% ~ 6.64% , 3K & 1142 F Y0 Fl o 0.94% ~
1.72% , B 8 B 28 B R 0.28% ~0.52% , 4%
EEMZEFIERE N 1.13% ~4.24% , FLE A& &
B B2 T, O 14.05% 5 & 3 R & B B v 19 2
T3, 0.21% ; 1§ & H & B i fm 2 T4, 0 6.64%;
HREASTERENET6, N 1.72% ; BEREE H & &
B JE T3, 4 0.52% ; 437 85 (M % i e 19 2 T6,
H4.24% .
2 & EFAARRAMEEA.CEWM. EAEAH S
SEENER 3 Fron, M & 05 5 R b LR
P B A8 S R 13.44% ~ 18.20% , v i 5 &
75 S N 2.32% ~2.81% , 15 45 [ 4 728 53 31 1
H4.42% ~7.30% , 3K H AR T FEY 0.90% ~
1.40% , B 8 22 e R 0.27% ~0.79% , 4
EHRNZFIEE N 2.19% ~4.33%, HEH & &
B JE D2, N 18.20% ; B8 i & 7 & 5 i 2

D1, 2.81% ; 3 8 11 % &t fie = 192 D3, 07.30% 5
BREH SRS IIE D5, N 1.40% ; BEEEH &2
e IR 0.79% ; A2 8 H % it e = N D4, R
4.33%,
2IKEFAAMEAEER . LREM. EAES S
SEERNFR 4 From M K5 S R LR
FE RIS E N 9.48% ~ 14.19% |, KB Y
75 S R 1.63% ~2.56% , 35 AR 11 Y AR 53
2.68% ~7.01% , 3k & 1 ) 22 Fyu [Fl o 0.42% ~
1.29% , BERE H 2SS EFE N 0.17% ~0.75% , 4%
EHNEFIEE N 1.74% ~3.99%, HEASE
B B8 M6, o 14.19% ; & B B & & 5 i 1 &
M38, 0 2.56%; i & M & &t & = 1Y & M6, H
7.01% ; BREE [ & e e 192 M26, 4 1.29% ; i
FEAFERENE M29,8 0.75% ; f H AT K
R M12, 4 3.99%
24 AEIEBFEZEL EN . EAEASTNER
SERANZR S Bl PR R R 4T FE A
KA FERLEE (B AR LA SR AL o i S 2R 47
Feis S50 & B, & IR ML 1 B A R
mTHRIFR AR W 58, & W A A el
P H B S TSR, SRS R EF AR E M
S A R OK 5, HOK SR ML
BRAE I W AR TR M &9 3% s A 2
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Table 2 Differences in crude proteins, total flavonoids and protein components among different common buckwheat lines
R A =L N A EL
o ML 2t A i WEA BREE 11 O i R EH AR B
ih RS . . R . Gliadin Glutenin
. Crude protein Total flavonoid Albumin content Globulin content
Line number tent (0/ ) tent (%) (%) <L7 ) content content
conten (4 conten 0 0 ©0 (%) (%)
T1 14.05+0.10a 0.18+0.01b 3.93+0.69h 1.14+0.34b 0.28+0.11b 2.11+0.21be
T2 13.97+0.35a 0.13+0.01d 4.90+0.61ab 1.32+0.36ab 0.38+0.08ab 1.72+0.18bc
T3 13.57+0.42ab 0.21+0.01a 4.73+0.82ab 1.10+0.25b 0.52+0.09a 2.65+0.37b
T4 12.92+0.16b 0.16+0.01c 6.64+0.31a 1.59+0.09ab 0.41+0.07ab 2.22+0.08b
TS 13.22+0.39h 0.15+0.01¢ 5.49+0.18ab 1.41+0.26ab 0.49+0.05a 3.26+0.70ab
T6 12.84+0.21bc 0.07+0.01e 5.09+1.70ab 1.72+0.31a 0.52+0.20a 4.24+0.52a
T7 12.75+0.27be 0.07+0.01e 6.11+£0.41ab 1.39+0.14ab 0.51+0.12a 4.16+0.32a
T8 12.48+0.21¢ 0.17+0.01be 5.80+2.63ab 0.94+0.05b 0.26+0.13b 1.13+0.31¢c
T9 12.92+0.26be 0.15+0.01¢ 4.34+0.99ab 1.03+0.46b 0.37+0.08ab 2.45+1.35b
AR S 12.48~14.05 0.07~0.21 3.93~6.64 0.94~1.72 0.28~0.52 1.13~4.24
Variation range
HH 13.19 0.14 5.22 1.29 0.42 2.66
Average
T g 22 0.56 0.05 0.87 0.24 0.10 1.17
Standard deviation
AR5 R 4.21 33.69 16.60 18.97 24.14 43.90
CV(%)

T FIZVEE R ARG TR R 22 5 35 (P<0.05) . T 1A,

Note : Different lowercase letters in the same column indicate significant

TR R IR, RSN A M A EA T
FART W IR R FE
25 AEIEBFZRIMERNER

It X IR R SR TS (K 6) , RIAN
[ S5 2 ) R SR AR A AEAS [ R B 9 A e, it
AR, RS TR AR S Va [y 28.21 ~47.23
g, BIH R 33.50 g AL 5L 1A FRAE S [l Ol 18.64 ~
27.08 mm”, ¥J{E N 20.60 mm?*; F 52 FE K AR 7
4 17.12~20.90 mm, ¥J{H A 18.02 mm; K %
FeAR S 1.36 ~1.59 , ¥I{H Ky 1.43; Fog KAg
SN 6.06~7.61 mm, BI{E N 6.47 mm; F-5C 5
AR Iu N 4.26~5.22 mm,ﬁ]@ﬂi} 4.56 mm;%i
AR R 4.85~5.84 mm, 1 5.08 mm;
50 mL %25 8 5 53l o 22.06 ~ 25.74 o, ¥ 1H
$23.81 g,

S, R TR E AR R E Y 29.33 ~
42.75 g, HMH Hy 34.81 g F 52 AR Y A
16.03~20.91 mm?, ¥l K 17.71 mm?; F50 5 K28
SRR 16.19~18.91 mm, ¥I{H K 16.99 mm;
SR FE AR S R 1.27~ 1,50, B{H g 1.39;
SEK AR R 5.44~6.78 mm, H{HH 5.89 mm;

differences (P<0.05). The same below.

AT AR L R 3.96 ~4.56 mm, ¥J{H N 4.29
mm; R R FVEFE R 4.50~5.14 mm, ¥I{E N
4.72 mm;50 mL %5 5748 7 H Y 22.37 ~24.59 g,
Bty 23.49 g,

K FE S TR AR R A 11,70 ~
20.16 g, BI{H Ny 13.89 g M 50 i LA 540 [
7.45~11.88 mm’, ¥J{H K 8.65 mm*; 5L JH K AR 5
TN 10.59 ~13.76 mm, ¥I{E N 11.55 mm; 5F5E
KA RN 1.25~1.75, 4(H K 1.44; B 58
KA S Ju K 3.71~5.25 mm, YI{EH K 4.13 mm; F
SEGEAS SN 2.58 ~3.62 mm, BI{H K 2.90 mm;
R HARL RIEFE N 3.07~3.86 mm, ¥I{EH N 3.29
mm ;50 mL 255 AR 595 [ A 22.00 ~28.66 ¢, YI{E
4 25.92 g,

26 AAIEBFEZERRERERSHEROMBE XN
T

SRR WML 7 P, A R 28R 3R 27 & MR
Pearson e PERET A, #FEMAHEASES
ALK RN EEEME, 5SRLKEREIE
MGG HESESREASTE FEANSTEREDE
TR, 5 RS A R 5 TC B A OC 1 ; R
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Table 3 Differences in crude proteins, total flavonoids and protein components among different golden tartary buckwheat lines

BT =X N A EL
o M i B2 i i o i mEpaRn  PREHEER AEATE
R . . . ; Gliadin Glutenin
. Crude protein Total flavonoid Albumin content Globulin content
Line number tent (07 ) tent (67 ) ((7 ) (17 ) content content
conten (4 conten (4 (g (4 (%) (%)
D1 14.44+0.38¢ 2.81+0.11a 5.29+2.27ab 1.14+0.48a 0.48+0.06ab 2.19+0.70b
D2 18.20+0.46a 2.57+0.16bc 6.20+1.41ab 0.90+0.15a 0.27+0.12b 2.55+0.46b
D3 16.84+0.10b 2.43+0.04c 7.30+1.30a 1.14+0.45a 0.47+0.24ab 3.01+0.19ab
D4 14.83+0.15de 2.63+0.09b 5.59+2.39ab 1.11+0.52a 0.49+0.14ab 4.33+1.15a
D5 14.95+0.15d 2.47+0.05¢ 6.22+1.42ab 1.40+0.40a 0.79+0.19a 4.11+0.81ab
D6 15.82+0.25¢ 2.47+0.11c 6.95+0.86ab 1.15+£0.38a 0.65+0.31a 3.99+0.79ab
D7 15.35+0.33cd 2.42+0.10c 6.04+1.81ab 1.29+0.48a 0.66+0.14a 3.67+0.70ab
D8 15.12£0.27d 2.42+0.01c 7.18+1.12ab 1.20£0.33a 0.73+0.25a 2.52+0.34b
D9 13.44+0.24f 2.32+0.06¢ 4.42+1.48h 1.05+0.46a 0.66+0.21a 3.89+1.89ab
A S el 13.44~18.20 2.32~2.81 4.42~7.30 0.90~1.40 0.27~0.79 2.19~4.33
Variation range
¥I{E 15.44 2.48 6.13 1.18 0.59 3.32
Average
Pt i 22 1.39 0.15 0.94 0.17 0.16 0.87
Standard deviation
8 5 B R 9.00 6.03 15.35 14.30 26.71 26.26
CV(%)

FA RS RS 98 R 3 ORI SR BRE A
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Table 4  Differences in crude proteins, total flavonoids and protein components among different rice tartary buckwheat lines

P LGRS B R 1 g PRATTERE R
Line number Crude protein Total flavonoid Albumin content Globulin content content content
content (%) content (%) (%) (%) (%) (%)
M1 10.59+0.08fg 1.99+0.12de 3.03+1.06¢ 0.81£0.32bc 0.46+0.01b 3.23+1.29ab
M2 10.63+0.12f 1.63+0.03f 5.06+1.17b 0.94+0.12ab 0.48+0.02b 3.28+0.80ab
M3 11.41+0.13e 1.90£0.09¢ 5.29+1.16ab 0.70+0.16bc 0.55+0.03ab 3.23+0.41ab
M4 9.48+0.14h 1.72+0.04f 4.94+0.87bc 0.65+0.34bc 0.55+0.12ab 2.74+0.61ab
M5 10.21+0.24¢ 1.75+0.24f 5.07+1.16b 0.84+0.39h 0.56+0.02ab 2.68+0.8ab
M6 14.19£0.07a 2.24+0.05¢ 7.01£1.39a 1.00+0.33ab 0.53+0.05ab 2.64+0.78ab
M7 9.78+0.31h 1.74+0.04f 3.55+1.17be 0.58+0.03bc 0.56+0.27ab 2.41£0.71b
M8 11.2120.08e 1.63+0.01f 3.46+1.12bc 1.03+0.09ab 0.32+0.09bc 2.91+0.77ab
M9 9.99+0.17gh 1.95+0.1de 3.20+0.75¢ 0.80+0.33bc 0.61+0.34ab 2.58+1.17ab
M10 9.72+0.24h 1.93+0.08de 2.68+0.05¢ 0.67+0.23bc 0.29+0.08bc 2.67+1.22ab
M1l 10.20+0.17gh 1.9920.07de 3.69+0.33bc 0.85+0.37b 0.75+0.13a 3.61+0.38ab
Mi12 10.75+0.21f 1.83+0.02¢f 4.48+0.84bc 1.00+0.70ab 0.43+0.14b 3.99+0.66a
M13 11.220.34ef 1.77£0.09¢f 3.50+1.43be 0.64£0.13be 0.34£0.11bc 3.91+0.35a
M14 10.07+0.08gh 2.56+0.09a 3.12+0.57¢ 0.42+0.05¢ 0.17+0.04¢ 3.13+0.46ab
M15 12.00£0.18d 1.90£0.03e 4.96+1.91bc 0.64£0.15bc 0.41£0.01bc 3.21+3.01ab
M16 9.60+0.12h 2.02+0.05de 3.22+1.71be 0.59+0.18bc 0.36+0.03bc 2.62+0.3ab
M17 11.7920.18de 1.80£0.03ef 4.88+1.63bc 1.13+0.30ab 0.47£0.1b 2.68+0.7ab
M18 11.4320.1e 1.83+0.05¢f 4.30+1.95bc 1.12+0.17ab 0.38+0.09bc 2.69+0.82ab
M19 13.82+0.56ab 1.71£0.08f 5.30+0.60ab 1.02+0.13ab 0.48+0.13b 2.78+1.14ab
M20 12.93+0.12¢ 2.04+0.07d 5.66+0.39ab 1.14£0.26ab 0.34£0.16bc 2.77+1.14ab
M21 12.14£0.21d 2.35+0.05hc 5.03+0.71be 0.74£0.06bc 0.48+0.07b 2.27£0.57b
M22 12.55+0.08cd 2.27+0.19¢ 3.84+0.51bc 0.84+0.10b 0.46+0.13b 1.74+0.86b
M23 11.93+0.51d 2.38+0.09bc 3.84+1.28bc 0.90+0.20ab 0.17+0.05¢ 2.10£0.23b
M24 12.0620.14d 2.42+0.04b 4.68+0.78bc 0.85+0.21b 0.33+0.08bc 2.95+0.39ab
M25 14.11£0.25a 2.15+0.09¢d 4.04+0.89bc 0.81£0.25bc 0.48+0.25b 3.25+0.48ab
M26 12.67+0.26¢ 1.85+0.09¢f 5.27+0.55ab 1.29+0.16a 0.30£0.02bc 2.93+1.68ab
M27 12.02+0.28d 2.46+0.08ab 5.20+1.08ab 1.10+0.20ab 0.31£0.08bc 2.74+0.14ab
M28 12.0420.12d 2.47+0.13ab 4.81+1.22bc 0.95+0.24ab 0.54+0.11ab 2.22+0.1b
M29 13.07+0.76bc 2.39+0.15hc 4.61x1.11bc 1.02+0.35ab 0.75+0.17a 2.73+0.47ab
M30 12.80+0.30c¢ 1.79+0.04ef 5.82+0.71ab 1.22+0.27ab 0.54+0.11ab 3.22+0.7ab
M31 13.05+0.11be 2.16+0.04cd 5.05+0.78b 1.14£0.30ab 0.70+0.12ab 2.93+0.15ab
M32 13.410.41b 2.49+0.09ab 4.45+1.09bc 0.94+0.19ab 0.61+0.16ab 2.72+0.24ab
M33 11.060.12¢f 2.07+0.03d 4.82+1.75bc 0.96+0.13ab 0.54+0.13ab 3.51+0.27ab
M34 12.77+0.11¢ 2.44+0.07ab 4.76+1.12bc 1.11£0.27ab 0.68+0.27ab 3.47+0.33ab
M35 12.16+0.12d 2.17£0.02¢ 5.23+1.38ab 1.10£0.2ab 0.61+0.19ab 3.46+0.77ab
M36 11.3620.31e 2.28+0.04bc 4.85+1.53bc 0.97+0.26ab 0.56+0.3ab 3.11+0.33ab
M37 12.9120.04c 2.49+0.01ab 4.84+0.97bc 0.88+0.03ab 0.73+0.28a 3.87+0.59a
M38 12.10+0.16d 2.56+0.06a 5.43+1.17ab 1.18+0.24ab 0.71+0.11ab 3.60+1.07ab
7 53t 9.48~14.19 1.63~2.56 2.68~7.01 0.42~1.29 0.17~0.75 1.74~3.99
Variation range
¥iE 11.75 2.09 4.56 0.91 0.55 2.80
Average
T A 22 1.32 0.29 0.92 0.20 0.14 0.63
Standard deviation
5 R 11.22 13.89 20.15 22.14 26.04 22.46

CV(%)
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Table 5 Comparison of mean contents of crude proteins, total flavonoids and

protein components among different buckwheat types

S MEASE SECR i HEAS & RE S B R o i HEASE
T - Crude protein Total flavonoid Albumin Globulin Gliadin Glutenin
ype content (%) content (%) content( % ) content( % ) content( % ) content( % )
CB 13.19+0.55b 0.14+0.05¢ 5.22+0.87b 1.29+0.24a 0.42+0.10b 2.66x1.17b
GTB 15.44+1.39a 2.50+0.15a 6.13+0.94a 1.18+0.17a 0.59+0.16a 3.32+0.87a
RTB 11.75+1.32¢ 2.09+0.29b 4.56+0.92b 0.91+0.20b 0.55+0.14b 2.80+0.63ab

. CB. #ilt3F; GTB. £773%; RTB. K5, T,
Note : CB. Common buckwheat; GTB. Golden tartary buckwheat; RTB. Rice tartary buckwheat. The same below.
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Table 6  Variation of fruit characters of different buckwheat types

AR Fom wawm  ERE o SRR 2%
Fruit character Type Variation range 0 & Average CV (%) Range
THL CB 28.21~47.23 5.92 33.50a 17.66 19.02
1 000-fruit weight (&) GTB 29.33~42.75 3.69 34.81a 10.60 13.42
RTB 11.70~20.16 2.04 13.89h 14.70 8.45
ST CB 18.64~27.08 2.58 20.60a 12.53 8.44
Fruit area(mm?®) CTB 16.03~20.91 1.39 17.71b 7.88 4.88
RTB 7.45~11.88 1.03 8.65¢ 11.93 4.43
REFK CB 17.12~20.90 1.15 18.02a 6.40 3.78
Fruit perimeter(mm ) GTB 16.19~18.91 0.79 16.99b 4.63 2.72
RTB 10.59~13.76 0.81 11.55¢ 6.98 3.18
REKTELL CB 1.36~1.59 0.07 1.43a 4.76 0.23
Fruit length-width ratio GTB 1.27~1.50 0.08 1.39a 5.89 0.23
RTB 1.25~1.75 0.12 1.44a 8.12 0.51
Rk CB 6.06~7.61 0.48 6.47a 7.42 1.55
Fruit length (mm) GTB 5.44~6.78 0.37 5.89h 6.32 1.35
RTB 3.71~5.25 0.31 4.13¢ 7.39 1.54
525 (mm) CB 4.26~5.22 0.28 4.56a 6.10 0.96
Fruit width GTB 3.96~4.56 0.18 4.29h 4.11 0.60
RTB 2.58~3.62 0.21 2.90¢ 7.27 1.04
R HRE CB 4.85~5.84 0.31 5.08a 6.01 1.00
Fruit diameter(mm) GTB 4.50~5.14 0.18 4.72b 3.86 0.64
RTB 3.07~3.86 0.19 3.29¢ 5.67 0.79
50 mL 4 H CB 22.06~25.74 1.18 23.81a 4.96 3.68
50 mlL volumetric weight(g) GTB 22.37~24.59 0.77 23.49h 3.8 2.22
RTB 22.00 ~28.66 1.31 25.92¢ 5.05 6.66

R S e KR SRR R B EARESEM O KW FNAES SR 2B 2.66%.3.36% .
., SFFAHE A & BB, (HE S m s 2.80% , 8 X IR mik A —E /R X,

AR, PR R 5 0 & R A 32 2 A s O A FURT, 56 T 7% 22 45 F 00 R0 o ) 5 & i F 5 32
AN -DFEEATORE, AEAZmAE  EERIEIENR IR L SR TR R SR W
AR A B, AT R B SR e aE . MR SEAR X B D o K = AR (2007) X 76 By
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Table 7 Correlation analysis between quality characters and fruit characters of different buckwheat types
i )58 HE s e . 5 50 mL
oy LER BEE WEO g maepe sEH OTREE RS BE ON pi e B 0
it [ i) i dk ER s ER P Py Pt 0 % Ko RER RS [hoe} A
I § . i [ CE s 1 000- TR JAK ; - - HAZ
tem Type Crude Total Albumin . e e . R o o Fruit Fruit Fruit - 50 mL
R . Globulin Gliadin Glutenin fruit Fruit Fruit . Fruit .
protein flavonoid  content . . length- length width . volumetric
content content content weight area perimeter . . diameter .
content content width ratio weight
MEASE CB 1
Cude protein content .
GTB 1
RTB 1
S A CB 0.378 1
Total flavonoid content
GTB 0.160 1
RTB  0.385 % 1
HEA S CB -0.636  -0.296 1
Albumin content
GTB 0.608  -0.172 1
RTB  0.607 =+  0.103 1
BREA YT CB -0.082 -0.711%  0.342 1
Globulin content
GTB -0.371  -0.236  0.374 1
RTB  0.568 %  0.084  0.576 #= 1
LR E NS CB -0.125  -0.423  0.241 0.635 1
Gliadin content
GTB  -0.726% -0.220  —0.031  0.827 #x 1
RTB -0.204  0.038  -0.082  -0.001 1
BEASE CB -0.316 -0.712% 0326  0.759 %  0.896 =5 1
Glutenin content
GTB -0.282  -0.565 -0.143  0.115 0.275 1
RTB 0.048  -0.068  0.190 0.240  0.340 * 1
RS TR CB 0.535 -0.022  -0.493  -0.081 -0.269  -0.394 1
1 000-fruit weight
GTB -0.651  -0.063 -0.871#% -0.196  0.292 0.292 1
RTB  -0.360* -0.321% -0.093 -0.059  0.169 0.022 1
LT CB 0.597 0.109  -0.288  -0.122  -0.175  -0.37  0.887 #* 1
Fruit area
GTB -0.657  -0.182 -0.799 %+ -0.089  0.326 0124 0.942 #x 1
RTB -0.274 -0.351%  0.015  -0.036  0.250 0.105  0.837 #= 1
K CB 0.638 0.133 -0.370  -0.170  -0.253  -0.432  0.917 %% 0.993 s 1
Fruit perimeter
GTB  -0.711% -0.228 =-0.860#x -0.140  0.292 0226 0.931 %% 0.968 #x 1
RTB -0.267 -0.314 -0.037 -0.031  0.248 0.123  0.804 %= 0.981 #x 1
RIR I CB 0.719% 0200 -0.823#% -0.249 -0.468 -0.414  0.409 0.216 0.320 1
Fruit length-width radio }
GTB -0.406  -0.544  -0.208  0.045 0.055 0.013 0.118 0.336 0.428 1
RTB 0.279 0.208  -0.018  0.278 0.015 0.126  -0.157  -0.030  0.146 1
Rk CB 0.744%  0.150  -0.533  -0.202 -0.342  -0.48 0.922sx 00938 0.971 %%  0.537 1
o
1::;}. GTB  -0.677% -0.406 —0.711% -0.085  0.235 0.156  0.746% 0.875#x 0.922#%x 0.738 % 1
RTB -0.127  -0.186  -0.108  0.087 0.193 0.139  0.559 %% 0.744 =%  0.853 %% 0,624 #* 1
I CB 0.368 0.076  -0.042  -0.085 -0.047 -0.271 0.775% 0.948#x 0909+ ~-0.102  .783 = 1
o
wﬁ:lt] GTB  -0435 0150 -0.732% -0.150 0284 0215 0903+ 0.795% 0.737% -0.287  0.434 1
RTB  -0.455 %% —0.429 =+ —0.075  -0.204  0.195 0.03  0.829 %% 0.864#x 0.775#%x —0.503 %+ 0.353 % 1
RS CB 0.601 0.120  -0.306  —0.139  -0.176  -0.372  0.884#x 0.999#x 0.992:%  0.222  0.940 #x  0.946 = 1
Fruit dia
ruit diameter GTB  -0.650 -0.176 -0.793% -0.077 0329  0.118 0.941#x 0999 % 0961+ 0320 0.864 # 0.801 wx 1
RTB -0.317 -0.371% -0.038 -0.034  0.228 0.110  0.874 %% 0.992#x 0981 %% -0.015 0.756 #x 0.867 % 1
50 mL A CB 0.061  -0.259  -0.525  0.218  -0.005  0.120 0.12 -0.322  -0.242  0.526  -0.079  -0.495  -0.325 1
50 mL volumetric weight
GTB 0.158  -0.197  0.398 0.374 0.176 0.640  -0.281 -0.449 -0.462 -0.429 -0.525 -0.149  -0.436 1
RTB 0.149  0.321%  -0.008  0.104  -0.079  —0.057 —0.199 -0.517 %% —0.517 % 0.021  —-0.354 % —0.458 xx —0.520 %= 1

ok FIARTE 0.05 KF FREFMIE; wx FRIARTE 0.01 /KF E B EHE,

Note: * indicates significant correlations at 0.05 level; #* indicates extremely significant correlations at 0.01 level.
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