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Evaluation of Photoperiod Sensitivity of Agronomic Traits of Foxtail
Millet Varieties( Setaria italica ) under Different Photoperiod Conditions
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Abstract :In order to evaluate the photoperiod sensitivity of foxtail millet cultivars, here we investigated nine
agronomic traits of 156 cultivars in two calendar years under two ecological areas with different photoperiod condi-
tions. By deployment of photoperiod relative sensitivity comparsion analysis and photoperiod sensitivity comprehen-
sive index D, we evaluated nine agronomic traits that associated with the photoperiod. The large phenotypic varia-
tions were observed ( spikelet number > heading stage > panicle length > plant height > number of leaves > grain weight
per panicle). The formula to calculate the light sensitivity comprehensive index D was D = —8.803 x 107" +
0. 187X, +0. 041X, +0. 146X, +0.202X, +0. 130X +0. 081X, +0.098X,- 0. 086X, +0. 126X, , where X,,X,,
X;,X,, X5, X, X, ,Xg and Xyrepresented heading stage, grain weight per panicle, plant height, number of leaves,
panicle length , panicle diameter, spikelet number, grain number per spikelet and 1000-grain weight, respectively.
The D values of spikelet number, panicle length , heading stage and grain weight per panicle number of leaves and

plant height were 0. 395,0. 239,0. 228,0. 176,0. 164 and 0. 144 ,respectively. Taken together,this result suggested
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that spikelet number, panicle length and heading stage were strongly photoperiod sensitive indices,while number of

leaves showed moderate photoperiod sensitivity ,both of which could serve as indexs for evaluating foxtail millet pho-

toperiod sensitivity. Due to the large variation on plant height and grain weight per panicle,both traits might be not

considered to be deployed in photoperiod sensitivity evaulation in foxtail millet.

Key words :foxtail millet; photoperiod sensitivity ; heading stage ; spikelet number
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Table 1 Average sunshine time per month during foxtail millet growth period in Luoyang and Hainan (h)
1% P Luoyang 74 Hainan
Ay
v 5H 6 H 7H 8 H 9H 10 H 1 H 12 H 1A 2 H 3H
ears
May June July August  September  October ~ November December  January February March
2015-2016 202. 4 131.7 195.9 148.8 142.2 159.9 180.2 77.4 27.4 113.4 154. 1
2016-2017 204.2 227.9 189.4 151.0 164. 1 107.5 115.7 98.5 25.8 110.7 148.5
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HS . Heading stage ,GW ; Grain weight per panicle,PH:Plant height, NL: Number of leaves, PL:Panicle length,PD;Panicle diameter,
SN : Spikelet number, GN ; Grain number per spikelet, 1000-GW ; 1000-grain weight. The same as below
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Fig.1 Sensitivity of 9 agronomic traits under different photoperiod conditions
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Table 2 The eigenvalues of each principal component

ERINIUEIN GERE RN
Initial eigenvalues
E A A
Component g PETE(%)  REURETIRE(%)
. M Variance Cumulative variance
Eigenvalues o -
contribution contribution

1 3.903 43.364 43.364
2 1.524 16.937 60. 301
3 1.019 11.317 71.618
4 0.762 8. 470 80. 088
5 0. 601 6. 675 86. 763
6 0. 426 4.729 91.492
7 0. 351 3. 896 95. 388
8 0.304 3.382 98.770
9 0.111 1.230 100. 000
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Table 3 The weighted coefficients of agronomic traits in

three principal components

F A5
PERR Principal component
Character
1 2 3

s HS 0.414 -0.269 0. 001
TR GW -0.097 0.338 0.128
M PH 0.177 0. 154 0.013
A4 NL 0.353 -0.108 0. 100
& PL 0.163 0. 160 -0.040
A PD 0.017 0.271 0. 042
TEAS %L SN 0.194 0.048 -0.193
BAR%L GN -0.240 0.388 -0.204
TR E 1000-GW -0.016 -0.043 0.922
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Fig.2 Principal component diagrams of

various agronomic traits
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Table 4 Correlation coefficient between agronomic characters and photoperiod sensitivity index

PEAR Ejiigz ] Tt 7 e LR i TR kgL T-HiTE DE
Character HS GW PH NL PD SN GN 1000-GW D value
Eiig= ! 1 0. 000 0.315*  0.573™  0.346™ 0.079 0.278*  —0.080 -0.052 0.569 *
FRLTE 0. 000 1 0.586™  0.242%  0.541* 0.600™  0.312* 0.409™  0.203*  0.558*
B 0.315*  0.586* 1 0.659*  0.834* 0.676™  0.472* 0.236™  0.055 0.828 "
L 0.573* 0.242*  0.659* 1 0.500 ™ 0.442™  0.392* 0.051 0. 056 0.729 ™
(=8 0.346™  0.541*  0.834™  0.500* 1 0.673™  0.480* 0.217™  0.024 0.819*
T 0.079 0.600*  0.676* 0.442 ™ 0.673™ 1 0.383 ™ 0.317™ 0.110 0.634™
TEAD %L 0.278 ™ 0.312*  0.472* 0.392* 0. 480 0.383* 10 0.061 -0.063 0.769 **
i % -0.080 0. 409 ** 0.236* 0.051 0.217* 0.317* 0. 061 1 0. 008 0. 084
T -0.052 0.203* 0. 055 0. 056 0. 024 0. 110 -0.063 0.008 1 0.112
DfH 0.569™  0.558*  0.828™  0.729"  0.819* 0.634™  0.769* 0. 084 0.112 1
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Table 5 Path analysis between agronomic characters and photoperiod sensitivity index
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Character Simple i HS GW PH NL PL PD SN GN 1000-GW
eltect
relevant with D
il 1) 0. 569 0.228 0. 000 0.045 0. 094 0.083 0. 005 0.110 0.008  —0.004
kL 0. 558 0.176 0. 000 0. 084 0. 040 0. 129 0. 031 0.123  -0.043 0.017
7= 0. 828 0. 144 0.072 0.103 0.108 0.199 0.035 0.186 -0.025 0. 005
IR 0.729 0. 164 0. 131 0. 043 0. 095 0. 120 0. 023 0.155  -0.005 0. 005
[ SR 0.819 0.239 0.079 0. 095 0.120 0.082 0.035 0.190 -0.023 0. 002
pray i) 0. 634 0. 053 0.018 0. 106 0. 097 0.072 0.161 0.151 -0.033 0. 009
FHADH 0.769 0.395 0. 063 0. 055 0. 068 0. 064 0.115 0. 020 -0.006  —0.005
Tk E 0. 084 -0.105 -0.018 0.072 0. 034 0. 008 0. 052 0.016 0. 023 0. 001
TR 0.112 0.085 -0.012 0. 036 0. 008 0. 009 0. 006 0. 026 -0.025 -0.021
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