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Screening and Evaluation of Efficient Utilization of Selenium in
Foxtail Millet at the Seedling Stage
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Abstract: Foxtail millet (Setaria italica. L) is a vital crop that plants as food and fodder crop, with strong
stress resistance and bundle of nutritional elements. Selenium (Se) is a component essential for human and
animal cells, beneficial for plants growth and quality improvement. This study attempts to explore the ability of
Se-responsive in foxtail millet and establish a corresponding evaluation system. We conducted the correlation
analysis and principle component analysis based on 11 phenotypic indicators, including seedling height, leaf
area, stem thickness, fresh weight of shoot, fresh weight of root, root length, total root length, root volume,
apical number, shoot and root selenium content in 205 foxtail millet germplasm accessions. The membership
function method was used to comprehensively evaluate the selenium responsiveness, and identify the genotypes
showing Se efficient and Se deficient at the seedling stage. Furthermore, the enzymatic activities of superoxide
dismutase (SOD) , peroxidase (POD) and catalase (CAT) in shoot were analyzed between Se efficient and
deficient varieties. 205 foxtail millet varieties were grouped into five categories. There were 16 high Se-efficient
responsiveness accessions, 45, 60 and 66 with medium Se-efficient responsiveness accessions and 18 deficient

accessions. Under 0.5 mmol/L Se treatment, the activities of SOD and POD were increased, whereas the activity
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of CAT was decreased. Collectively, the comprehensive index is more objective to evaluate the selenium

efficient utilization of foxtail millet at the seedling stage, and the antioxidant enzymes activities of the plant are

important for the responsiveness of foxtail millet to the Se treatment.

Key words: foxtail millet; the ability of responsiveness to selenium; germplasm resources; comprehensive

evaluation ; protective enzymes
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F2 BFHHSMWR(T/CK) N EE S REAIHE XS
Table 2 Correlation analysis of Se response index of each character (T,/CK) in foxtail millet at seedling stage
PER w20 b b REEEE M REEE AUELL ARREAE MR b EEEEEE MR =
Trait SH RL  DMS LA AFW UFW RSR RV T N SR
5 SH 1 0346™ 0.404" 0803 0365 0393 -0.016 0.091 0.118" -0.005 -0.023
MK RL 1 0210 0.366™  0.204™  0.314"  0.098 0369  0.504" -0.205" -0.059
2541 DMS 1 0.508”  0.197 0295  0.004  -0.045 0.033 -0.131" -0.028
mHEF LA 1 0318 0376”7 -0.031 0.124°  0.065 -0.085 -0.045
M 5 EE AFW 1 0.380" -0.135 0.083 0.109 0 -0.092
Mo 6 UFW 0.713"  0.034 0.102 -0.102 -0.074
HL5eEH RSR 1 -0.028 0.023 -0.085 -0.053
R EMFRY 1 0.536 -0.089 -0.142
AR T 1 -0.121" -0.087
Hb b FA % 5 SS 1 -0.135"
Hb R ARG 5 5 SR 1

IR ISR AE P<0.05 1 P<0.01 K22 5 2, R[]

"and ” indicate significant differences at P<0.05 and P<0.01 levels, respectively.The same as below

R3 BEAERHILE.THERSEFRETER
Table 3 Eigenvalues, contribution rate of each comprehensive
index and loading matrix of each factor

Eizt [H 2% Factor loading

Index 1 ) 3 4

T SH 0.774 -0.282 -0.290 0.103
I RL 0.664 0418 0.033 0.103
LK1 DMS 0.565 -0.336 —0.171 -0.224
A LA 0.789 -0.287 -0.302 -0.016
M- 5 AFW 0.520 -0.128 -0.221 0.057
Hi T fif L UFW 0.674 -0260 0.616 0.096
i L RSR 0219 -0.133 0930 0.109
RZ SRV 0335 0.735 -0.065 0.146
IHT 0.403  0.739 0.017 0.193
Hb bR 5 5 SS -0.222 -0.221 -0.188 0.687
HbR ARG 5 5 SR -0.152 -0.221 -0.045 0.660
FHHFAR Characteristic root 3.101 1736 1.541 1.062
BTk (% ) Contributive ratio 28.190 15.778 14.011  9.655
itk A (%) 28.190 43.968 57.979 67.634

Cumulative contributive ratio
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F4 EmMBEEEREREN(X)RESGIENMNE(D)

Table 4 Values of each comprehensive weight, #(X), and comprehensive evaluation value (D)
wit wit ik 5 LEEITENE(D)
Vafj;ty Tﬁf: Sﬁ(’)éurce pX) p) w) ) Comprehen:i:e jsfifment value(D) jjfj:r
B328 AR TE rhE LT 0.886  0.463 0578  0.604 0.683 1
B175 J37 PPk 1.000  0.619 0209  0.401 0.662 2
B007 AW TS o ] R T L 0.635 0814 0477  0.679 0.650 3
B254 i 32 HEVLRE R 0.580  0.640  1.000  0.298 0.641 4
B005 - o E Rl 0.688  0.522  0.658  0.589 0.629 5
B083 B4 5T rREPAR B TR 0942 0366 0351 0.533 0.627 6
B084 Ise-455 F T AR 0719  0.892 0299  0.389 0.625 7
B208 338A ol P 58 AR 0.814 0583 0561  0.178 0.617 8
B070 AT G2 A 0.807  0.643 0216  0.460 0.597 9
B048 EER G SlES b e 0.694  0.655  0.387  0.468 0.589 10
BI10 A5 P P A AR L 0.731  0.638 0263  0.497 0.579 11
Bl141 IR o SRRV A AR T 0.501  0.886 0458  0.471 0.578 12
B043 o520 o L 0453  0.852 0436  0.687 0.576 13
B341 NE655  hEEAREARGEST 0501 0797 0546  0.454 0.572 14
B138 #8396 P LRI T 0.504  0.707  0.436  0.735 0.570 15
B174 By LR TR 0.825  0.542  0.183 0419 0.568 16
B187 JE 5L rh IR A 2 L 0.438 0713 0373  0.899 0.555 17
B032 A P E S sk 0.408  1.000  0.403  0.439 0.550 18
B148 BHET thEE R KRR 0412 088 0327  0.688 0.545 19
B182 REF L e R 0.464 0819 0420  0.501 0.543 20
B198 HA42 RENPEAR B AT 0782 0384 0322 0.421 0.542 21
B085 Kraftborn 2% 0.698 0441 0324  0.534 0.537 22
B298 03-992 rh LR ET AR 0513 0701 0.584  0.259 0.535 23
BI135 78-0625 o B SR VT A AR B 0.493  0.745 0390  0.517 0.534 24
B099 BKIR T rp ] Ry s B 0.371 0.905 0365  0.644 0.533 25
B109 FERA EHENITIECP R o2 0.571  0.862 0348  0.140 0.531 26
B383 565 HPEEME ORI ARE 0536 0771 0354 0.380 0.531 27
B191 JI5% Hh I B PG 2 RUEL 0.807  0.102 0478  0.488 0.529 28
B168 HUEAY rp L 0486  0.777 0398  0.367 0.519 29
B342 A68S  FPETHARERBIEEST 0409 0572 0.645  0.539 0.514 30
B074 PR P E ARG 0.507  0.616  0.487  0.352 0.506 31
B256 EBH R RAW R 7 2R 0.444  0.800 0334 0452 0.506 32
BO71 EitEan o TR L 0.424  0.825  0.406  0.368 0.506 33
B022 REER LT R AL 0.423 0575 0516 0610 0.504 34
B332 Fets 114 rhEH ARG ES T 0635 0701 0.163  0.289 0.503 35
B274 HAY18 PENHERBIES T 0713 0396 0265 0.398 0.501 36
B166 PSR EHEPRENITNREE=Y 0.575 0341 0252  0.896 0.499 37
B239 HWH3S PR BEAFE 0.617 0721 0354 0.000 0.499 38
B317 % 07610 PEILARPIREWRT 0526 0590 0285  0.578 0.498 39
B323 BH105 PEINARPGEYIT 0335 0746 0455 0.594 0.493 40
B105 AR TR HhE SRR L 0.528  0.535 0314  0.583 0.493 41
B001  ¥FIEAT-1 LRES RSy TR ey 0.427  0.883 0235 0384 0.488 42
B181 I 185 rpE L P A B 0328  0.783 0320  0.704 0.486 43
B130 ANEE:R rp L R B 0465  0.666 0318  0.486 0.485 44
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Cluster diagram of selenium response ability of 205 foxtail millet varieties
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Fig.2 Comparison of enzyme activities in foxtail millet leaves under different sodium selenite treatments
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