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Table 1 Resources Information on broomcorn millet
A A X il il 44 B i R R A
Ecological zone Variety Breeder
e FRHE 15 Chimi 1 R T AR OB A BF 5 T
Inner Mongolia 77 2 5 Chimi 2 Chifeng Institute of Agriculture and Animal Husbandry
M€ 5 % Yimi 5 P S A O B B B
P EE 5 5 Neimi 5 Inner Mongolia Erdos Institute of Agricultural and Animal Husbandry
. I 117G 48 A Fd 2 B A7 A 3 50
I =
iy . i}ﬁ ! s JT““‘? 1 Youyu Agricultural Experimental Station of Shanxi Academy of Agricultural Sci-
Shanxi HBE 9 5 Jinmi 9 encos
T AL 40 B A 0 8 B VB 5
nn Shanxi Academy of Agricultural Sciences,Institute of Crop gene Resources
o . L PG 48 Al B4 Bt v FE XA ) B 5 e
JE% 8 %5 Yanshu 8 Shanxi Academy of Agricultural Sciences, High Latitude Cropsresearch Institute
5 S5 Lo L5 AR B
Liaoning AL 31 % Liaomi 31 Liaoning Academy of Agricultural Sciences
T SE 8 Qi 1 S L8 A BB 5 5 R 5
Heilongjiang e Qiqihaer Branch of Heilongjiang Academy of Agricultural Sciences
- =}
TH L g Ningmi 14 5 B A2 B 553 B
Ningxia e 22 2 (juml 59 Guyuan Branch of Ningxia Academy of Agricultural and Forestry Sciences
s o . R Al B 2% B A i 9T B
Gansu B 5 %5 Longmi 5 Gansu Academy of Agricultural Sciences,Crop Research Institute,
e 7g o . Pk A ARBR K2
Shaanxi M€ 255 Yumi 2 Northwest A&.F University
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Table 2 Different growth stages of broomcorn millet under different sunshine hours

e i H i M e b e RN

Variety Treatment Seeding  Emergence A Jointing Heading Maturity e
stage period

HREE 15 6 h 05-09 05-18 05-30 06-22 06-23 07-18 61
Chimi 1 9 h 05-09 05-18 05-30 06-19 06-20 07-17 60
12 h 05-09 05-18 05-30 06-19 06-21 07-14 57
F 48 6B Natural sunshine 05-09 05-18 05-30 06-27 07-17 08-23 97
B 2 % 6 h 05-09 05-18 05-30 06-19 06-20 07-12 55
Chimi 2 9h 05-09 05-18 05-30 06-18 06-19 07-12 55
12 h 05-09 05-18 05-30 06-19 06-19 07-12 55
H #% % B Natural sunshine 05-09 05-18 05-30 06-27 07-12 08-5 79
HEE 15 6 h 05-09 05-18 05-30 06-19 06-21 07-13 56
Jinmi 1 9h 05-09 05-18 05-30 06-19 06-20 07-10 53
12 h 05-09 05-18 05-30 06-19 06-20 07-12 55
{9 #% 9% B8 Natural sunshine 05-09 05-18 05-30 06-30 07-22 08-23 97
g 95 6 h 05-09 05-18 05-30 06-22 06-21 07-12 55
Jinmi 9 9 h 05-09 05-18 05-30 06-19 06-18 07-12 55
12 h 05-09 05-18 05-30 06-19 06-19 07-13 56
H #k Y618 Natural sunshine 05-09 05-18 05-30 06-30 07-21 08-13 87
LHE 315 6 h 05-09 05-18 05-30 06-18 06-21 07-18 61
Liaomi 31 9h 05-09 05-18 05-30 06-17 06-19 07-10 53
12 h 05-09 05-18 05-30 06-19 06-20 07-13 56
H 48 Y6 B Natural sunshine 05-09 05-18 05-30 06-26 07-23 08-24 98
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(43 2 Continued table 2)
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Variety Treatment Seeding  Emergence Jointing Heading Maturity .
stage period

B BE 5 5 6 h 05-09 05-18 05-30 06-19 06-23 07-18 61
Longmi 5 9 h 05-09 05-18 05-30 06-19 06-20 07-14 57
12 h 05-09 05-18 05-30 06-19 06-20 07-14 57
A 4% 6 H8 Natural sunshine 05-09 05-18 05-30 06-30 07-24 08-24 98
PEE 5 5 6 h 05-09 05-18 05-30 06-20 06-21 07-12 55
Neimi 5 9h 05-09 05-18 05-30 06-19 06-19 07-12 55
12 h 05-09 05-18 05-30 06-19 06-20 07-13 56
H #& Y6 8 Natural sunshine 05-09 05-18 05-30 06-26 07-22 08-19 93
THE 14 5 6 h 05-09 05-18 05-30 06-20 06-21 07-13 56
Ningmi 14 9 h 05-09 05-18 05-30 06-19 06-19 07-12 55
12 h 05-09 05-18 05-30 06-19 06-21 07-12 55
[ #% 9% B8 Natural sunshine 05-09 05-18 05-30 06-30 07-22 08-20 94
i BE 21 % 6 h 05-09 05-18 05-30 06-19 06-20 07-12 55
Gumi 21 9 h 05-09 05-18 05-30 06-19 06-18 07-12 55
12 h 05-09 05-18 05-30 06-19 06-19 07-12 55
{9 #% 9% B8 Natural sunshine 05-09 05-18 05-30 06-30 07-21 08-20 94
g 22 = 6 h 05-09 05-18 05-30 06-19 06-21 07-12 55
Gumi 22 9 h 05-09 05-18 05-30 06-19 06-19 07-14 57
12 h 05-09 05-18 05-30 06-19 06-19 07-12 55
H 4k Y618 Natural sunshine 05-09 05-18 05-30 07-01 07-24 08-24 98
SEE 1S 6 h 05-09 05-18 05-30 06-19 06-21 07-14 57
Pinmi 1 9h 05-09 05-18 05-30 06-18 06-19 07-12 55
12 h 05-09 05-18 05-30 06-19 06-18 07-09 52
A 28 6B Natural sunshine 05-09 05-18 05-30 07-01 07-24 08-23 97
FE1S 6 h 05-09 05-18 05-30 06-21 06-23 07-18 61
Qishu 1 9h 05-09 05-18 05-30 06-19 06-22 07-17 60
12 h 05-09 05-18 05-30 06-20 06-23 07-14 57
[ #% 6 B& Natural sunshine 05-09 05-18 05-30 06-30 07-22 08-14 88
MEZ 8 5 6 h 05-09 05-18 05-30 06-19 06-19 07-14 57
Yanshu § 9h 05-09 05-18 05-30 06-18 06-19 07-19 52
12 h 05-09 05-18 05-30 06-17 06-19 07-14 57
[ #% % B8 Natural sunshine 05-09 05-18 05-30 06-29 07-22 08-23 97
BHEg 5 = 6 h 05-09 05-18 05-30 06-19 06-21 07-17 60
Yimi 5 9 h 05-09 05-18 05-30 06-19 06-19 07-14 57
12 h 05-09 05-18 05-30 06-18 06-20 07-15 58
H #k Y618 Natural sunshine 05-09 05-18 05-30 06-30 07-20 08-23 97
Wi 2 & 6 h 05-09 05-18 05-30 06-19 06-20 07-12 55
Yumi 2 9h 05-09 05-18 05-30 06-19 06-19 07-14 57
12 h 05-09 05-18 05-30 06-19 06-20 07-11 54

H #X 6 #8 Natural sunshine 05-09 05-18 05-30 07-02 07-21 08-25 99
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Table 3 Enhanced headings and maturities at 12 sunshine hours

B — SRR ]/ d

il B — A ) /d

o Time from emergence to heading fgﬁ%ﬁ/}i Time from heading to maturity 55145%@/?&
Variety 12 h A K . Short-day 12 h H K - Short-day
12 sunshine AR HK ) enhaqced 12 sunshine A HK ] enhan(;ed
hours Naturalsunshine heading hours Naturalsunshine maturity
AREE 15 Chumi 1 34 60 43.3 23 37 37.8
A BE 2 5 Chumi 2 32 55 41.8 23 24 4.2
BHEE 5 %5 Yimi 5 33 63 47.6 25 34 26.5
M EE 5 5 Neimi 5 33 65 49.2 23 28 17.9
HHE 15 Jinmi 1 33 65 49.2 22 32 31.3
WEE 95 Jinmi 9 32 64 50.0 24 23 —4.4
fhBE 15 Pinmi 1 31 67 53.7 21 30 30.0
1L 31 5 Liaomi 31 33 66 50.0 23 32 28.1
F % 1% Qishu 1 36 65 44.6 21 23 8.7
TBE 14 5 Ningmi 14 34 65 47.7 21 29 27.6
[E g 21 5 Gumi 21 32 64 50.0 23 30 23.3
[ € 22 5 Gumi 22 32 67 52.2 23 31 25.8
B BE 5 5 Longmi 5 33 67 50. 8 24 31 22.6
JEZE 8 5 Yanshu 8 32 65 50. 8 25 32 21.9
HiBE 2 5 Yumi 2 33 64 48. 4 21 35 40. 0
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Table 4 Agronomic and yield traits of broomcorn varieties under different sunshine hours

J6JE# Photoperiod treatment

AR IR A

ot 6 h HE 9h HE 12h HEK HAHK
ra 6 sunshine 9 sunshine 12 sunshine Natural sunshine
hours hours hours length
#/cm  Plant height 31.0 39.7 41.8 88.9
%0  Leaf number per plant 7.2 8.2 8.4 6.7
7 BEXL  Tiller number per plant 4.3 10.8 11.3 11.8
FHK /em  Length of main-stem spikes 10. 4 12.0 11.7 19.0
%K /em  Neck length of spike 9.4 12.2 12.7 9.4
FHUNEE  Spikelet number per main stem spike 6.1 7.0 6.1 15.0
A Number of fruiting spikes per plant 4.2 4.9 5.4 1.4
FZ£9%  Nodes number per main stem 3.1 3.7 3.8 4.0
TR T /g 1 000-grain mass 5.3 6.0 6.1 6.9
AT Y Fif /g Dry biomass per pot 10. 1 20.8 28.8 104. 6
7o/ (kg « hm2)  Yield 489. 4 930. 4 1 558.4 1926.4
2.00
S 1.50F
&0
)
o
o2 1.00 |
#® 3
B 5 050
E ) 0 1 1 1 1 PR e B R | 1 1l _r—— 1 1 ]
2 L] LT
=
&-’ -0.50 F
100t PH LMS NLS NMS NFS NN 1000GW NL NT GP Y
AR Trait
PH. # s LMS, R NLS, BEHUHC ; NMS, 2 3/NEEG NFS. A ROEHG NN, E2595 801 000-GW. TARL #; NL. )7 80 NT. 43

BERGGP A FWL Y. . T

PH. Plant height; LMS. Length of main-stem spikes; NLS. Neck length of spike; NMS. Spikelet number per main stem spike;

NFS. Number of fruiting spikes per plant; NN. Nodes number per main stem;1 000-GW. 1 000-grain mass; NL. Leaf number per plant;
NT. Tiller number per plant; GP. Growth period; Y. Yield. The same below

1
Fig. 1
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Relative photoperiod sensitivity values of different traits
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Table S5 Eigenvectors and contribution Rates of different general traits
PEAR 15 B 51 E WSy 5 2 Foy 5 3 E sy 5 4 E RS 55 oy
Trait Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 4 component 5

Hew PH 0.5 0.1 0.0 —0.2 0.0
FHK LMS 0.4 0.1 —0.3 0.1 —0.4
HHK NLS 0.3 —0.3 0.3 0.5 0.3
FH/NEE NMS 0.3 0.1 —0.5 —0.2 0.0
A AHE NFS 0.1 —0.2 0.5 0.0 —0.5
FZETH NN 0.3 0.0 0.1 0.0 —0.3
TR Fi i 1 000-GW 0.3 —0.3 0.1 —0.3 0.6
MR NL 0.1 0.4 —0.2 0.7 0.2
SYEERLNT —0.1 0.5 0.4 —0.1 0.1
AHH GP 0.0 0.6 0.1 —0.2 0.1
P Y 0.5 0.2 0.3 0.0 0.1
HEHAE{H Eigenvalues 3.0 2.2 1.6 1.1 1.0
FHk %/ % Controbution 27.2 20.1 14.9 10.2 9.4
Z T A/ % Cumulative contribution 27.2 47.3 62.2 72.4 81.8
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Table 6 Component scores, subordinate function values and comprehensive

assessment D value of different broomcorn varieties

H 435

SRR R

i Rl Component score Subordinate function value D1H C Z'%ﬁﬁzm
Variety D value “omprehensive
F1 F2 F3 F4 F5 w(X1) p(X2) p(X3) p(X)  p(Xs5) assessment
A€ 1 %5 Chimi 1 1.4 —0.7 —2.2 0.2 0.7 0.7 0.3 0.0 0.6 0.8 0.5 7
HBE 2 % Chimi 2 0.1 —2.3 —1.2 0.4 —2.2 0.5 0.0 0.2 0.6 0.0 0.3 15
WWHEE 1% Jinmi 1 2.7 0.7 —0.5 1.0 0.3 0.9 0.6 0.4 0.8 0.7 0.7 2
HEE 9 5 Jinmi 9 0.2 —1.6 —0.4 —0.5 0.8 0.5 0.1 0.4 0.4 0.8 0.4 11
iLBE 31 % Liaomi 31 0.7 2.2 —1.5 0.4 1.4 0.6 0.9 0.1 0.6 1.0 0.6 3
B BE 5 5 Longmi 5 —2.0 0.1 —0.7 —0.6 0.7 0.1 0.5 0.3 0.3 0.8 0.3 13
N JEE 5 %5 Neimi 5 0.7 —0.7 0.1 —1.6 0.5 0.6 0.3 0.5 0.0 0.8 0.4 8
FBE 14 5 Ningmi 14 —0.5 1.0 —0.8 1.7 —0.8 0.4 0.7 0.3 1.0 0.4 0.5 5
[ J5E 21 5 Gumi 21 —1.3 —1.3 0.0 —1.7 —0.3 0.3 0.2 0.5 0.0 0.5 0.3 14
[# )5 22 5 Gumi 22 —1.3 1.1 0.7 —0.3 —1.6 0.3 0.7 0.6 0.4 0.2 0.4 10
fhBE 1% Pinmi 1 —1.8 1.6 1.5 0.0 —0.3 0.2 0.8 0.8 0.5 0.5 0.5 6
% 1% Qishu 1 1.1 —2.5 2.7 1.7 1.3 0.6 —0.1 1.0 1.0 1.0 0.6 A
JEZ 8 % Yanshu 8 —0.6 0.2 0.0 —0.4  —0.4 0.4 0.5 0.5 0.4 0.5 0.4 9
fEE 5 % Yimi 5 —2.8 0.3 0.5 1.0 —0.2 0.0 0.5 0.6 0.8 0.6 0.4 12
HilgE 2 % Yumi 2 3.4 2.0 1.7 1.2 0.3 1.0 0.9 0.8 0.2 0.7 0.8 1
AH WK 0.3 0.2 0.2 0.1 0.1
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Photoperiod Responses of Different Traits in Broomcorn
Millet and Its Comprehensive Assessment

YANG Junxue, LUO Shiwu,CHENG Bingwen,ZHANG Shangpei,
ZHANG Xiaojuan, LI Kai, WANG Zhan and WANG Yong

(Guyuan Branch of Ningxia Academy of Agricultural and Forestry Sciences,Guyuan Ningxia 756000, China)

Abstract In order to explore photoperiod responses of different traits of broomcorn millet, 15 broom-
corn millet varieties were studied in terms of light responses of their growth stages, agronomic traits,
yields and short-day enhanced heading while they were placed at 6,9,12 sunshine hours and a natural
sunshine(control) by sun shading; then, 11 traits or indicators were selected and their relative photo-
period response sensitivities were assessed and accordingly two comprehensive assessment methods
were employed to holistically assess photoperiod sensitivities of these 15 varieties. The results showed
that broomcorn millet was sensitive to light when it grew with three leaves, and its standard sunshine
hours was 12 hours of sunshine. In broomcorn millet, short sunshine hours shortened heading dura-
tion, plant heights, tiller numbers per plant, spike lengths, spikelet number per main-stem spike,
1 000-kernel mass and node numbers per main stem compared with a natural sunshine, and the yield
generally tended to be declining with the decrease of the sunshine hours. The leaf number per plant,
the neck lengths of spikes and numbers of fruiting spikes per plant reduced at a sunshine of less than
6 hours or more than 12 hours, the varieties with a lower short-day enhanced heading rate had a stron-
ger adaptability. There were 11 traits or indicators which the photoperiod sensitivity values ranged
within —0.7—1. 6, the plant heights and spikelet numbers were most sensitive to photoperiod, fol-
lowed by the numbers of fruiting spikes per plant, growth stages, lengths of main-stem spikes, leaf
number per plant and 1 000 kernel mass of low photoperiod sensitivities. Considering their PCA re-
sults, the plant mass and spikelet numbers per main-stem spike could be taken as major assessment
indicators and length of main-stem spikes and growth stages could be taken as reference assessment
indicators, however, 1 000 kernel mass and leaf number per plant were not appropriate indicators to
be used in photoperiod sensitivity assessment. In addition, the D values obtained in the comprehensive
photoperiod sensitivity assessment showed that Chimi 2 and Gumi 21 were ones with lower photoperi-
od sensitivities.

Key words Broomcorn millet; Photoperiod; Agronomic traits; Photoperiod sensitivities
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