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Correlation Analysis of Key Agronomic Traits and Food Quality Using

A Foxtail Millet Recombinant Inbred Lines
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QIAQ Zhi-jun?, DIAO Xian-min 4
(*College of agriculture, Shanxi Agricultural university, Jinzhong 030801; 2Center for Agricultural Genetic Resources Research, Shanxi Agricultural university,
Taiyuan, 030031; 3Key Laboratory of Crop Gene Resources and Germplasm Enhancement on Loess Plateau of Ministry of Agriculture, Taiyuan 030031;
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Abstract: To provide the theoretical basis for germplasm innovation and breeding in foxtail millet, disclosing the genetic
variation of the key agronomic traits, exploration of the genetic factors affecting the content of amylose and yellow pigment in grain,
and identification of the new lines with excellent performances become of significant interest. In this study, the recombinant inbred
lines derived from ‘Nenxuan 15’ crossed with ‘Huangjinmiao’ were planted in the experimental field located in Dongyang county of
Shanxi province, P.R. China (2020 and 2021). Genetic variation analysis, correlation analysis, and regression analysis were carried out
on two food quality traits (amylose and yellow pigment in grain), and eight quantitative traits including plant height, panicle length,

leaf area, stem diameter, panicle diameter, stem node number, single panicle weight, and panicle grain weight. The significant

is HEA: 2022-08-21 &= BHA: 2022-09-09 P& AR B AR -

URL:

B—EERRARAFERE SEWAER , E-mail: 1765907334@qq.com

BIVESE: A%, PRI RPERSE SEWAEE, E-mail: giaozhijun@sxau.edu.cn;
ABES, BT RN R IR A T L B A, email: diaoxianmin@caas.cn

mBEE: EFRIARLHEARER (CARS-06-14.5-A16)

Foundation Project : China modern agricultural industrial technology system (CARS-06-14.5-A16)


mailto:1765907334@qq.com
mailto:qiaozhijun@sxau.edu.cn

differences on yellow pigment content, amylose content, leaf area, and panicle diameter between parents were observed. The RIL
population lines showed comprehensive variations with (close to) normal distributions at these traits, showing two-way super parental
separation. The coefficient of variation in each character ranged from 7.78% to 35.32%. According to the comprehensive analysis of
the two-year data, the coefficient of variation on single panicle weight and grain weight per panicle were high, whereas the coefficient
of variation on stem diameter and amylose content were low. The content of yellow pigment was positively correlated with amylose,
plant height, number of stem nodes, single panicle weight, and grain weight, whereas it was negatively correlated with leaf area.
Amylose content was negatively correlated with leaf area, stem diameter, and panicle length, whereas positively correlated with the
number of stem nodes. Furthermore, regression analysis showed that leaf area, plant height, and panicle length were the most
important factors affecting yellow pigment content. Leaf area and panicle length had a negative effect on amylose content, whilst
single panicle weight, panicle diameter, and stem node number had a positive effect on amylose content.

Key words: Foxtail Millet; RIL group; Genetic variation; correlation analysis; regression analysis
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Table 1 Variation Analysis of main characters of parents and recombinant inbred lines

PR Fy SEA Parent HHALZARRIL
Trait Year i 15 Hew F RWEE PR il W EREM
Nenxuanl15 Huangjinmiao Range Mean3SD Skewness Kurtosis CV(%)
HAE YP 2020 20.03 30.13 8.954**  1527~3572 23.0443.17 0.416 0.598 13.76
(ng/e) 2021 22.48 29.70 3274  1582~40.33 27.1043.61 0.354 0.854 13.32
EREVER AL 2020 8.95 10.36 6.027*  501~11.54 8.27+41.10 0.066 -0.451 13.30
(mg/g) 2021 8.56 10.75 3457%  6.66~12.04 9.2741.09 -0.032 -0.807 11.76
¥R PH 2020 137.83 143.3 3546%  7024~129.93  100.47#10.06 0.083 0.491 10.01
(cm) 2021 101.30 112.17 0761  69.27~133.03  102.98410.79 0.293 -1.150 10.48
TR LA 2020 40.37 62.33 10.65%*  27.63~65.48 45.0326.74 -0.073 -0.06 14.97
(cm2) 2021 31.62 50.13 5.45%%  1580~65.41 34.8148.23 0.306 0.359 23.64
24 PD 2020 5.85 7.00 3.45% 471~11.12 7.2120.90 0.309 0.667 12,50
(mm) 2021 7.66 8.14 2.43 472~981 7.1740.72 0.147 0.449 10.04
259580 SNN 2020 11 11 0.22 8.33~14 10.7740.867 0.263 0.455 8.05
() 2021 11 12 2.19 §~14 11.2941.86 -0.165 0.460 16.47

K PL 2020 21.83 28.13 2.44 17.00~35.87 25.2943.52 0.233 -0.341 13.92



(cm) 2021 23 21.8 4.66* 17.00~41.00 26.0544.23 0.414 -0.07 16.25
KL PD 2020 30.84 38.54 3.62* 17.41~48.25 30.3445.30 0.532 0.531 17.47
(mm) 2021 32.48 38.07 318*  21.07~50.65 30.4245 46 0.941 0.847 17.95
L E PW 2020 15.11 25.95 3.08* 7.18~38.30 19.1145.54 0.46 0.404 29.11
() 2021 25.50 30.25 252 8.09~52.03 22.1147.81 0.799 0.933 35.32
UK E SGW 2020 11.18 20.67 3.12* 4.46~41.07 14.87+4.78 0.261 -0.215 32.15
@ 2021 21.01 22.54 250 1487~4.78 16.7345.60 0.639 0.864 3347
e Rl o IR SR AR AN — MR 22 A5 %) 0.05 A1 0.01 B3E/KTF.
Note: “*”and “* *” respectively indicate that the difference of the same trait between the two parents reaches 0.05 and 0.01 significant levels.
F 2 2020 A0 2021 FFEERBFEIB5T
Table 2  Statistics of super parent segregation of investigated characters in 2020 and 2021
A R B P MR LA 254 SD REE FK A PD Kl kL
Year YP AL PH SNN PL PW SGW
EER -1 2020 7 9 59 1 211 111 77 27 36 41
KA 2021 79 37 72 12 45 36 24 34 39 49
METARH 2020 65 272 267 90 22 260 65 220 9% 88
RAAN 2021 29 106 166 125 274 176 95 256 268 293
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Figure 1 Frequency distribution of investigated characters in 2020
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Note: [} represents female parent tender selection 15, § represents male parent golden seedling
B 2 2021 FAEMERAES

Figure 2 Frequency distribution of investigated characters in 2021
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Fig .3 Correlation analysis of quality traits and main agronomic traits in RIL population
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WO RS EFE: X=25.398+0.042Z,+0.058Z-0.178Z4. UiBAKEwEr . MIAAEIN— B4, EERSE
43I N 0.042 F10.058pg/g, KA IN—RAL, OS> 0.178 pg/g.

WRYEFR 4 775, VIFEAT/NT 5, R, HRE, B, B, Z2940X 5 MR 2R Z A
FAERATHR, PAEI/INT 0.05, RS HBEEM & BINEARFNHI KR, HRRENER AR

BELEEER SR TFE: Y=9.699-0.039Z,+0.023Z7-0.086Z4+0.052Z5+0.097Z¢ - WM THIFR . R AEHE n—
ARG, BELEEEA S = K> 0.039. 0.086 mglg, R, BRI, ZENTECERIN—ANELL, EEERER S
4330 0.023. 0.052. 0.097 mg/g.
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Table 3 Multiple regression analysis of yellow pigment on Agronomic Characters

AL fmlal I #% PRC  rdfEiRZ SE t P VIF
(B &) 25.398 1.528 16.620 0.000

W 0.042 0.012 3.426 0.001 1.015
R LA 0.058 0.021 2.804 0.005 1.687
K -0.178 0.04 -4.417 0.000 1.691

x4 HEEHNRZHEROZTEES

Table 4 Multiple regression analysis of Amylose on Agronomic Characters

AR IV i [=1 )5 2 % PRC bR iRz SE t P VIF
() 9.699 0.563 17.243 0.000

HHE AR LA -0.039 0.006 -6.452 0.000 1.951
R PW 0.023 0.007 3.384 0.001 1.749
ALK PL -0.086 0.012 -7.243 0.000 1.951
4L PD 0.052 0.008 6.725 0.000 1.386
25954 SNN 0.097 0.045 2.141 0.033 1.004
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