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Analysis of agronomic traits in recombinant inbred line population
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Abstract: [Objective] To study the genetic variation in major agronomic traits of tartary buckwheat
(Fagopyrm tataricum), reveal the major factors influencing grain weight per plant, select excellent lines, and
provide a theoretical basis and materials for high-yield tartary buckwheat breeding. [ Method] Using 399
recombinant inbred lines (RILs) derived from the cross of ‘Xiaomiqiao’ and ‘Jingiao2’, we studied the genetic
variations of eight agronomic traits including plant height (PH), branch number of main stem (BN), branch number
with double-bifurcation on main inflorescence (BND), grain number of the top-three-branch (GNT), grain number

per plant (GN), grain weight per plant (GW), 1 000-grain weight (TGW) and grain yield (GY) and did correlation
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analysis. Multiple regression and path analysis were conducted to detect the traits mostly affected GW. Cluster

analysis for the RIL population was carried out based on the phenotypic data of invested traits, and the excellent

lines were selected by variance analysis among groups. [Result] The coefficient variation of the traits ranged

from 13.1% to 42.4%. Excepting BN, tremendous transgressive segregation for all traits was observed. PH,
BND and GN were significantly positively correlated with GW and GY, respectively (P<0.01). GN, BND and
TGW were the traits mostly affected GW. GN had the most direct and overall effects on GW. The RIL

population could be divided into ten groups at the Euclidean distance of 22.0. Group C5 had the highest GY and

group C1 had fine performance in GW, GN, BND and GY. [Conclusion] GN can be used as a reference index

for high-yield tartary buckwheat breeding, and lines from group C1 and C5 are recommended as materials for

breeding.

Key words: Fagopyrm tataricum; recombinant inbred line; agronomic trait; correlation analysis; path

analysis; genetic variation
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Tab.1 Phenotype variation of agronomic traits in the RIL population and their parents
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Pisi/em 100.8+7.9 74.3+7.3 91.2" 102.8 66.1~137.8 13.1 0.08 —0.40
F 2 7.9+1.2 9.9+2.0 .17 52 2.5~8.5 24.0 0.19 —0.62
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Fig. 1 Frequency distribution of major agronomic traits in the RIL population of tartary buckwheat
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Tab.2 Correlation analysis of agronomic traits in the RIL population of tartary buckwheat

PR BB E TREE  MkE SRRRREL EEEE SRR R A A
TR = -0.067
Phia 05517  —0.002
LERyS 04 0.907"  —0.443"  0.493"
FZE 0.390"  —0.084 —0.085 0387
TR =AERR 5 0300”7  -0.167" -0.047  0.334" 0.315"
FAEFP 0 XAE B 0.441"  -0.160"  0.635" 0443  -0.082 -0.163"
FFRLP= 0.354" 0.180" 0340  0.236" 0.074 -0.008 0.265™

1) “*7 Fo “#%7 531 % FARE Pk F) 0.05 2 0.01 49 2 £ KT (Pearson %)

MR = 0> XAERCER RN 1 A 807, BN
P B 0 0,243, 0.010 g 1 0.030 g.
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Tab.3 Multiple stepwise regression analysis of grain
weight per plant attributable to major agronomic
traits of tartary buckwheat

pm apgy PO R
2 BE A
1 W=  0.824 0.081 10.160  0.000
X 0.012 0 0.907 42938  0.000
2 HE 3763 0.124 -30.237  0.000
X3 0.015 0 1.092 101.042  0.000
X 0.244 0.006 0417 38620  0.000
3 WE 3820 0.125 -30.553  0.000
X3 0.015 0 1.078 91314  0.000
X 0.243  0.006 0416 38792  0.000
X6 0.030 0.011 0.030  2.818 0.005
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Tab.4 Path analysis of grain weight per plant attributable
to major agronomic traits of tartary buckwheat
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X1 —0.067 0.416 —0.478 —0.005 —0.067
X3 0.907 1.078 —0.185 0.013  0.907
Xg 0.441 0.030 -0.067 0.477 0.441
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Fig. 2 Dendrogram of RIL population of tartary buckwheat based on their agronomic traits

Tab.5 Agronomic trait differences of ten cluster groups in RIL population of tartary buckwheat

®S5 &I RIL BHE 10 MEFERZHERNER"

KB AN BRI R/ ORI/ B/ LAV TEy D= EREFCOAX FRTR/
g cm Lk B Bk %k [ & (kg'hm™)
Cl1 20 7.4a 13.8d 117.2a 541.7a 6.7a 11.2b 5.6a 2 400.6¢
C2 29 5.9b 14.5d 107.2¢d 406.2b 6.6a 16.3a 4.2cd 2309.1cd
C3 19 4.2c 12.0f 111.1bc 349.6¢ 5.3bc 8.1de 5.2a 1 666.0gh
C4 48 5.5b 16.3c 115.0ab 338.1c 5.5b 8.6cd 5.1ab 2722.3b
C5 28 3.8¢c 18.6a 105.7d 201.8d 4.1e 8.7cd 3.8d 2984.8a
C6 53 3.7¢c 17.5b 113.6ab 216.7d 4.0e 6.7¢ 4.6bc 2 125.1de
C7 36 3.1d 12.9¢ 90.3f 238.5d 5.5b 10.8b 2.7e 1 861.71g
C8 72 3.2d 15.6¢ 98.4e 210.5d 4.7d 8.9cd 4.3cd 1 996.3ef
C9 44 2.4e 17.3b 84.7g 140.1e 5.0cd 9.3cd 1.9f 1 622.6h
C10 50 4.0c 18.8a 98.7e 216.0d 6.4a 9.8bc 2.9e 2 216.8cde

DR 7 #3856 LAH —AHE DB FH%, kT 27 R EFH(P>0.05, Duncan’s %)

FEEN 1 687.6~3 406.1 kg-hm™; C5 KB 27 4
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16.6 g Z [,
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