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Abstract: Fagopyrum tatari-cymosum is a semi-perennial new buckwheat type developped from the hybridization

between F. tataricum and F. cymosum. To explore the genetic laws of agronomic and quality traits of F. tatari-cymosum,
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26 lines of F. tatari-cymosum were selected as materials, and their quality traits and agronomic traits were analyzed by
variance analysis, correlation analysis and cluster analysis. The resulis were as follows: (1) The variation coefficient for
quality traits of F. tatari-cymosum was gliadin content > glutenin content > flavonoids content > total protein content >
globulin content > albumin content >starch content. (2) The variation coefficient for agronomic traits of F. tatari-
cymosum was branch number of main stems > node number within 20 cm of the bases > main stem diameter > grain
area > 1 000-grain weight > node number of main stems > plant height > grain length to width ratio > grain width >
grain length > shell rate > grain perimeter > grain diameter. (3) In the correlation analysis, the flavonoid content was
significantly positively correlated with albumin content; the gliadin content was significantly or extremely significantly
positively correlated with the main stems diameter, the node number of main stems, the node number within 20 c¢m of the
bases, and significantly or extremely significantly negatively correlated with the 1 000-grain weight, grain area, grain
perimeter, grain width, and grain diameter; the starch content was positively correlated with grain area, grain length and
grain diameter. (4) By cluster analysis, 26 F. tatari-cymosum lines were divided into three groups. Group I belonged to
high starch, short stem, multi branched, low shell rate, large long grain lines, which could be used as parent material
for breeding purposes of high starch and low shell rate; Group Il belonged to high protein, high stem, thick, small grain
type lines, which could be used as a material for breeding purposes of high protein and strong stress resistance ; Group Ill
belonged to high quality, high yield, large grain type lines. The results provide theoretical references for the breeding of
F. tatari-cymosum.
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Table 1 Names and numbers of tested lines
e ; e R ;
o CEE ke o CES K
Line Line
Name of the lines Source Name of the lines Source
number number

1 4t 2012-3 Kt 15 x O3 14 4 2012-2236 KB AT x LL04FF
Jinku2012-3 Daku No.1 x Hongxin Jingiao Jinku2012-2236 Changhei-4T X Hongxin Jinqiao

2 475 2012-9 KB AT x LD FF 15 4 2012-2237 KB AT x LD 45
Jinku2012-9 Changhei-4T X Hongxin Jinqiao Jinku2012-2237 Changhei-4T X Hongxin Jinqiao

3 475 2012-10 KB AT x LD FF 16 4 2012-2242 Riw 1% x 204 3F
Jinku2012-10 Changhei-4T X Hongxin Jinqiao Jinku2012-2242 Daku No.1 x Hongxin Jingiao

4 4 2012-11 KB AT x 04 FF 17 4 2012-2247 KB AT x 04 FF
Jinku2012-11 Changhei-4T X Hongxin Jinqiao Jinku2012-2247 Changhei-4T X Hongxin Jinqiao

5 475 2012-41 KB AT x LD TR 18 4 2012-2249 KABAT x LD 45
Jinku2012-41 Changhei-4T X Hongxin Jinqiao Jinku2012-2249 Changhei-4T X Hongxin Jinqiao

6 4001244 KW AT x 2045 19 475 2012-2252 KB AT x .04 5%
Jinku2012-44 Changhei-4T X Hongxin Jinqiao Jinku2012-2252 Changhei-4T X Hongxin Jinqiao

7 4 2012-45 KB AT x 04 FF 20 4 2012-2257 KB AT x 04 FF
Jinku2012-45 Changhei-4T X Hongxin Jinqiao Jinku2012-2257 Changhei-4T X Hongxin Jinqiao

8 45 2012-47 KB AT x L4 FF 21 4 2012-2261 Kiw 15 x L0457
Jinku2012-47 Changhei-4T X Hongxin Jinqiao Jinku2012-2261 Daku No.1 X Hongxin Jingiao

9 47 2012-48 K15 x 2L 4FF 22 47 2012-2264 K15 x LLbgFF
Jinku2012-48 Daku No.1 x Hongxin Jingiao Jinku2012-2264 Daku No.1 x Hongxin Jingiao

10 475 2012-50 KBAT x LA FF 23 47 2012-2269 KM AT x LD &7
Jinku2012-50 Changhei-4T X Hongxin Jinqiao Jinku2012-2269 Changhei-4T X Hongxin Jinqiao

11 47 2012-53 Kt 15 x 045 24 4t 2012-2284 KB AT x 045
Jinku2012-53 Daku No.1 x Hongxin Jingiao Jinku2012-2284 Changhei-4T X Hongxin Jinqiao

12 4 2012-62 it 15 x 45 25 4t 2012-2285 KB AT x 045
Jinku2012-62 Daku No.1 x Hongxin Jingiao Jinku2012-2285 Changhei-4T X Hongxin Jinqiao

13 A5 2012-2167 KB AT x LD & FF 26 45 2012-2287 KB AT x 0B FF

Jinku2012-2167

Changhei-4T X Hongxin Jinqiao

Jinku2012-2287

Changhei-4T X Hongxin Jinqiao
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A. 475 2012-9 Mikk; B. 407 2012- 11 Mitk; C. 475 2012-2257 Mikk; D. 495 2012-9 ¥k ; E. 477 2012-11 ¥-hi; F. 49
2012-2257 ¥fki ,

A. Jinku2012-9 plant; B. Jinku2012-11 plant; C. Jinku2012-2257 plant; D. Jinku2012-9 grains; E. Jinku2012-11 grains; F. Jinku2012-
2257 grains.
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Fig. 1 Plant and grain morphology of some Fagopyrum tatari-cymosum lines
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Table 2 Variation of main quality traits in 26 Fagopyrum tatari-cymosum lines

B 5 T iz 22 5 5 R A F/ME SR BREN R

LN ’i‘j.ﬂg' I P9 Standard Variation Ui Ui 5

. Variation range Average L - U .
Trait (%) (%) deviation coefficient Min. line Max. line

‘ ¢ (%) (%) number number

B 2.11~3.74 2.55 0.36 14.00 10 21
Flavonoids content
hs¥: g s 6.65~9.86 8.42 0.81 9.64 4 17
Total protein content
W 3.69~5.23 4.41 0.40 9.00 4 20
Albumin content
R 0.63~1.03 0.84 0.08 9.50 21 15
Globulin content
B B A i 0.20~0.59 0.41 0.10 24.50 1 20
Gliadin content
HEAEE 1.60~3.88 2.83 0.52 18.36 3 17
Glutenin content
TER 50.56~70.85 60.36 5.19 8.59 23 5

Starch content

LT FFFRL B B B /N SRR R T 5 U 12,1314 15,17 18 20,22 ,23 24 F1 25, %K Hf
B 2ok R R KRR R, /E  WHESEMEEASEESKHEPRIE R, B
LA ER ORGSR E R E 0B RA R R EOOE REASE BAEASTENSEAY

KBTS ISNMAR, W5 R 6.7.10, 11, EHN 3 DRFBEPEE, M FERI KZHER
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Table 3 Variation of main agronomic traits in 26 Fagopyrum tatari-cymosum lines

b ALY f/IME R ] KAE G &
AR 75 55 i S {E : Variation %' iy
e . Standard .. . . .
Trait Variation range Average deviati coefficient Min. line Max. line

eviation

(%) number number

7= 134.30~198.20 167.58 14.54 8.68 8 11
Plant height (cm)
FEH 7.77~11.56 9.61 1.05 10.94 1 12
Main stem diameter ( mm)
FENBEL 3.89~9.33 6.87 1.26 18.41 1 10
Branch number of main stems
FETE 12.11~18.55 14.98 1.41 9.42 1 20
Node number of main stems
FEFE 20 em NTEL 3.40~5.83 4.21 0.72 17.13 7.19 20
Node number within 20 c¢m of the bases
R 25.74~31.96 28.38 1.66 5.85 10 24
Shell rate (%)
TR E 22.65~35.21 28.38 2.73 9.60 20 1
1 000-grain weight (g)
R AL AN 13.18~20.72 16.02 1.74 10.85 20 5
Grain area (mm’)
PR K 14.61~18.74 16.12 0.94 5.84 24 5
Grain perimeter ( mm)
PR 58 L 1.16~1.59 1.38 0.10 7.35 1 20
Grain length to width ratio
JRTAN 4.93~6.45 5.61 0.34 5.99 22 5
Grain length (mm)
KPR TE 3.52~4.65 4.09 0.27 6.58 20 1
Grain width ( mm)
kL EH AR 4.09~5.10 4.49 0.24 5.35 20 5

Grain diameter ( mm)
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P RFEATHET

3 wWRE4#k

AR AW AY (B FE 5, 20185 B FF,2020; £1
BhIESE 2021 ) , A 55 & B 42 35 57 Fl -1 76 B R A
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o 2R AR DR, DT A 4 05 5 A B I 7 i AR
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Table 4 Correlation between main quality traits and agronomic traits of Fagopyrum tatari-cymosum
Ik FC TP ALB GO G GLWU SC  PH  MD BN NN 20emNN SR 1000GW GA  GP LW  GL  GW  GD
FC 1,000
™ 0202 1.000
ALB 0.421% 0.79 % 1.000
610 -0320 0383 0150  1.000
Gl 0.004 0.417% 0206 0341 1.000
LU 0.053 08195+ 0.464% 0.443% 0258 1000
sc -0.050 -0364 -0.194 -0.054 -0.267 -0.307 1.000
PH -0.09 0145 0.13 0017 -0.136 0.104 0.003  1.000
MD 0024 0173 0.193 0303 0501 -0.038 -0.081 0392 1.000
BN 04045 -0.019 -0.001 0.143  0.308 -0.128 -0.19 0209 0.643%x 1.000
NN 0049 0149 0271 0097 0.440% -0.110 -0.277 0.197 0.579 % 0.692%% 1.000

20 em NN 0.293 0.136 0.195  -0.048 0.396:  0.067 0.001 -0.389% 0.001 -0.026 0.379 1.000

SR 0.043 0.217 0.131 0.254 0.094 0.241  -0.231 -0.094 0.026 -0.086 0.129 0.217 1.000

1000 GW 0.159 -0.146  0.026 -0.083 -0.474:* -0.066 0.337 0.300 -0.161 -0.267 -0.307 -0.176  0.135 1.000

GA 0.266  -0.017 0.209 -0.005 -0.519 =% 0.049 0.425%  0.285 0.036  -0.144 -0.283 -0.244 -0.067 0.731 #*  1.000

GP 0.345 0.016 0.276  -0.013 -0.499 #x* 0.026 0.381 0.161 0.031 -0.142 -0.262 -0.233 -0.050 0.656 #* 0.978 #*  1.000

/W -0.017 -0.206 -0.065 0.069 0.230 -0.326 0.078 -0.372  0.258 0.376  0.394+  0.128  -0.085 -0.565 ** -0.211 -0.085  1.000

GL 0.231  -0.175  0.105 0.038  -0.294 -0.174 0.439% -0.097 0.148 0.129  -0.021 -0.117 -0.130  0.244 0.717 #* 0.795 %% 0.513 %%  1.000

GW 0.242 0.084 0.204  -0.046 -0.519 #= 0.194 0.294 0.311  -0.160 -0.323 -0.445+ -0.234 -0.027 0.838 #* 0.874 #x 0.810 #* —0.643 *+ 0.324 1.000

GD 0.263  -0.009  0.211  -0.006 -0.507 #* 0.059 0.444 *  0.267 0.018  -0.154 -0.306 -0.239 -0.102 0.718 #* 0.997 #x* 0.974 %% -0.226 0.710 %% 0.884 = 1.000

T * FORTE 0.05 KP ERFMSC; #x FIRTE 0.01 KF EMBEMI, FC. MEIFE; TP. BHENTE; ALB. HEHH T,
GLO. BREM & GLL BAE N &4, GLU. AE A& &, SC. JE & PH. #i; MD. 258, BN, 2504080 NN, 2%
5%, 20 em NN. E5B 20 em W78 SR, RFER, 1000 GW. TR ; GA. AR ; GP. ¥R EIK ; L/W. ¥R K I8 1L ; GL. ¥
P GW. AFRITE ; GD. FPRIE AR,

Note: * means significant correlation at 0.05 level; #*:* means extremely significant correlation at 0.01 level. FC. Flavone content;
TP. Total protein content; ALB. Albumin content; GLO. Globulin content; GLI. Gliadin content; GLU. Glutenin content; SC. Starch
content; PH. Plant height; MD. Main stem diameter; BN. Branch number of main stems; NN. Node number of main stems; 20 cm
NN. Node number within 20 c¢m of the bases; SR. Shell rate; 1 000 GW. 1000-grain weight; GA. Grain area; GP. Grain perimeter;
L/W. Grain length to width ratio; GL. Grain length; GW. Grain width; GD. Grain diameter.
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Table 5 Main characters of different groups of Fagopyrum tatari-cymosum

Eyid Group
PR
Trait
I I I}
s SEEME Average 2.35 2.49 2.88
Flavonoid content ( %) =
PR SD 0.13 0.26 0.47
ARRECV (%) 5.66 10.42 16.16
SEASE T-HI{H Average 7.21 8.78 8.52
Total protein content (% ) .
FriEZE SD 0.47 0.58 0.53
BREBCV (%) 6.56 6.58 6.18
WHEAS R SEHIME Average 3.98 4.45 4.66
Albumin content (% ) .
FriEZE SD 0.16 0.39 0.25
BREBCV (%) 4.10 8.69 5.40
BREH &= SFEXI{H Average 0.77 0.86 0.82
Globulin content (% ) .
FrifE2z SD 0.04 0.06 0.11
BREBCV (%) 4.85 7.05 12.75
PR RS & SEYIE Average 0.34 0.46 0.33
Gliadin content ( %) .
FrifEZE SD 0.09 0.07 0.09
AARRECV (%) 26.39 15.26 27.23
AEATE SF-HI{E Average 2.13 3.02 2.92
Gluten content (% ) N
FrifiE2 SD 0.42 0.34 0.48
SRR CV (%) 19.61 11.14 16.37
TER B hE SEHME Average 62.47 58.49 63.25
Starch content (%) o
FrifEZE SD 6.11 4.11 4.73
BRERFCV (%) 9.78 7.03 7.48
7= A Average 159.94 170.52 166.62
Plant height (cm) e
FRifEZ SD 16.69 14.92 7.54
BREABCV (%) 10.44 8.75 4.52
FZEH FI{E Average 9.30 9.91 9.14
Main stem diameter ( mm) o
PR SD 0.91 1.01 1.02
ARRECV (%) 9.74 10.21 11.11
FZE AR A4 Average 7.52 7.08 5.80
Branch number of main stems o
FriEZE SD 0.97 0.97 1.48
ARRECV (%) 12.93 13.71 25.51
FETH EH4{E Average 15.38 15.22 14.03
Node number of main stems o
b2 SD 1.26 1.21 1.57
BRRECV (%) 8.21 7.93 11.21
FEB 20 em NI SEIE Average 4.44 4.09 4.31
Node number within 20 cm of -
the bases FrifE2E SD 0.89 0.65 0.66
BRERBCV (%) 20.07 15.97 15.36
IR T-H{H Average 28.04 28.33 28.80

Shell rate (%)
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gxs
J5#E Grou
Pk ~ P
Trait
I I I
FriE2E SD 1.06 1.84 1.51
A ZHCV (%) 3.77 6.50 5.23
TR SEIE Average 27.71 27.16 32.00
1 000-grain weight (g) o
FrRifE2E SD 1.49 2.06 1.57
SRR CV (%) 5.36 7.60 4.92
AR AL AN FHEIE Average 15.22 15.25 18.58
Grain area (mm’ .
rain area (mm’) FRUEZ SD 1.01 1.05 0.96
BRRECV (%) 6.66 6.85 5.17
FFRLE SEH{E Average 15.71 15.70 17.53
Grain perimeter ( mm) .
Prif2z SD 0.52 0.54 0.58
BREBCV (%) 3.32 3.44 3.31
PR 58 L F-HI{E Average 1.47 1.38 1.33
Grain length to width ratio .
bR SD 0.02 0.10 0.09
BREBCV (%) 1.46 7.52 6.79
RS RIS SEH{E Average 5.68 5.46 5.92
Grain length (mm) .
FriEZE SD 0.16 0.29 0.33
BREBCV (%) 2.81 5.30 5.52
b S A A Average 3.89 4.00 4.49
Grain width ( mm) .
FrifEZE SD 0.13 0.17 0.10
BREBCV (%) 3.25 4.30 2.22
IR MR A Average 4.37 4.39 4.84
Grain diameter ( mm) o
FrifE2E SD 0.14 0.15 0.12
BRAKCV (%) 3.29 3.41 2.45
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