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Table 1 Materials and sources

S A P/ e AR P

No.  Name Source No. Name Source
1 B E 41 B T Changtuhongmeizi iL 7 Liaoning 31 P EE 5 %5 Neimei 5 N5 Inner Mongolia
2 R R Sk Zhenyuanxinhoutou H il Gansu 32 P EE 6 5 Neimei 6 N5 Inner Mongolia
3 512 Wuzuishu 111 7§ Shanxi 33 M BE 9 %5 Neimei 9 M52 Inner Mongolia
4 U /N2 BE Hangqixiaohongmei N 5% Inner Mongolia 34 N EE 15 Neimei 1 N5 Inner Mongolia
5 751K Liushitian 117§ Shanxi 35 M BE 3 %5 Neimei 3 M52 Inner Mongolia
6 T BE ¥ Heimeizi BEPE Shaanxi 36 B 15 Chimei 1 N5 Inner Mongolia
7 K4 Z&R Dabaishu it Hebei 37 JBE 2 %5 Chimei 2 M52 Inner Mongolia
8 485128 55 Waiyinshu 5 BEVE Shaanxi 38 Ki g 2 % Yumei 2 B 7S Shaanxi
9 B85-90 H 7l Gansu 39 HiBE 3 %5 Yumei 3 B PE Shaanxi

10 522 B Gaolanbaimeizi H il Gansu 40 Rk B Yixuanhuangmei N5 Inner Mongolia

Hifr Gansu
H il Gansu
H il Gansu
H il Gansu
Hil Gansu
Hif Gansu
Hilt Gansu
H i Gansu
Tl Gansu
H i Gansu
H il Gansu

11 SEVH KB Dingxidahuangmei
12 KK EE Tianshuiheimei

13 Ilfa 7 B BE 7 Lingzemameizi

14 L BB B T Huanxianheiyinmeizi
15 FRFA4E — 7 Qingyanghongerhan
16 BEBE 55 Longmei 5

17 B BE 7 5 Longmei 7

18 BEBE 8 5 Longmei 8

19 B BE 9 5 Longmei 9

20 [BEBE 10 5 Longmei 10

21 BEBE 11 5 Longmei 11

22 THE 9 5 Ningmei 9 T H Ningxia
23 TBE 10 5 Ningmei 10 T X Ningxia
24 THE 13 5 Ningmei 13 T H Ningxia
25 THE 14 5 Ningmei 14 T X Ningxia
26 T 16 5 Ningmei 16 T E Ningxia
27 TBE 17 5 Ningmei 17 T X Ningxia
28 [ EE 21 5 Gumei 21 T X Ningxia
29 TBE 11 5 Ningmei 11 T X Ningxia
30 B BE 4 5 Longmei 4 H il Gansu

41 PN E 7 %5 Neimei 7
42 N EE 8 5 Neimei 8
43 % 15 Chshu 1
M4 FFE 28 Chishu 2

M %% Inner Mongolia
N5 Inner Mongolia
M %% Inner Mongolia

N5 Inner Mongolia

45 B2 5% Jinshu 5 175 Shanxi
46 %7 35 Jinshu 3 1175 Shanxi
47 R 45 Jinshu 4 117§ Shanxi
48 EZE 8 5 Yanshu 8 111 7§ Shanxi
49 2% 65 Jinshu 6 1175 Shanxi
50 7 85 Jinshu 8 111 7§ Shanxi
51 B 95 Jinshu 9 1175 Shanxi
52 JEZE 11 % Yanshu 11 L 74 Shanxi
53 MEZ 75 Yanshu 7 1175 Shanxi
54 W& 75 Jinshu 7 11 7§ Shanxi
55 7% 15 Qishu 1 M)y VT, Heilongjiang
56 THE 12 5 Ningmei 12 T E Ningxia
57 TR 15 5 Ningmei 15 T X Ningxia
58 #iZ 1% Yushu 1 B P Shaanxi
59 TR 15 Jinsh 1 1 75 Shanxi
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Table 2 Difference of main agronomic traits and grain yield of germplasm resources

N At‘ / . // e /
B8 d:ﬁ;m/d**ﬁ/cm K /cm  Z5#/mm Node

ENR A [
THAL Fﬁ%/g

PR BRE TR

Statistic Period Plant M:{m Dlameler of number Effective  Panicle Grain it /g lv()()‘()f 666. 7m?)

f . panicle the main L mass per  Straw mass grain v

parameter oL height leneth stem of the main tiller mass per lant or plant ass Grain

g A stem  number plant p perp o yield
FEHE Ave 116.95 119.81 34.90 3.65 6. 90 1. 64 11. 19 6. 80 17.98 6.48 158.43
B/ME Min - 91,0 45.0 22.0 1.8 5.0 1.2 3.8 2.2 4.7 4.8 73.23
i KRAE Max  129.0 167.0 46. 0 6.4 9.0 2.6 20. 3 13.4 31.9 7.6 253.01
FrifE 22 SS 6.092 19.588 6.034 0.905 0. 865 0.292 3.451 2.383 5. 605 0. 649 36. 141
WRZRH/% CV 521 16.35 17. 29 24.79 12.54  17.79 30. 84 35.04 31.17 10. 02 22.81
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Table 3 Assessment of broomcorn millet lodging

BAR AR w4 Ao A5 F S S
5iR HE 55 . 108 G B AR AR )
PRAIEAEIR . Z5KRE BEBE 7 57 “BefE 10 57
CPNBE 3 AR 3 O AR BTN AR R R L 285 IR AT
R 2 B8 1 e AR ik TR 9% U A B AR L

1y, R R AT

o Name rate of lodging of lodging No. Name rate of lodging  of lodging
1 ?h?n%ulﬁhigmcizi 2.6 Stcm%lf(uiging 1 31 ﬁc%ﬂii? 0 / 0
2 %?Ez%ﬁz\{nhoulou 0 / 0 32 K}]e%gi%i 5.4 Stem%lfgging
3 HME 0 / 0 33 QEOS 0 / 0
1 ﬁfégi%e%hongmci 0 / 0 34 ﬁgﬁil? 0 / 0
o éiﬁian 45.6 Slem%lfgging 1 35 K}]e%n‘:ij? 0 / 0
6 jHu;llﬁmflzl 52.8 Stcm%fgging 1 36 a%nil? 0 / 0
7 ?c)a[l:lai%hu 8L.5 Stcm%lfgging 1 37 ?1%131? 9.7 Roofﬁlﬂging 3
8 f&tziffs;?f) 0 / 0 38 @ﬁﬁni ? 100 Roofﬁlfcl{ging 3
5 B85-90 29.4 Stem ifur})ﬁ{?{)dging 1 39 @u%mgi ?3% 8.3 Stcm%_lfgging 1
10 f&éﬁ%iﬁeizi 13.8 Roojﬁlfﬂging 2 40 ﬁ%iﬁangmei 21.6 Stem%lfgging 1
1 grﬁ?d%ﬁd%angmei 0 / 0 4 Ilj\l\]el?fn;? 35.7 Stem%‘lfgging 2
12 %Zﬁﬁfhcimci 0 / 0 12 ﬁc%li%i 9L.2 Stcm%_lfﬁging 2
13 ?ﬁiﬁfﬁjﬁzi 0 / 0 43 ?ﬁﬁj ? 84.5 Slem%lfcﬂlging 2
14 ﬁu%f%i%ﬁiinmeizi 88.5 Roof}%ﬂging 8 . ?kh%hijg 100 R()ofﬁl({ﬂging 3
15 giiif/]z:m:g‘{}ongcrhan 4.6 Roofﬂlf:{ging 3 15 ]JLFnshj ? 97.4 Roofﬁlﬂging 3
16 ?Eolnﬁg;jjS 83.4 Roofﬁlﬂging 2 16 ;E?n%hj ? 64.6 Slem%‘lfculging 2
17 Ilgi)i)lfltg;e?7 0 / 0 47 ﬁnﬁﬁ f} 12.6 Stem%‘ifgging !
18 Iwilnﬁgrif 8 0 / 0 48 MY%%SEU% 0 / 0
19 ?‘Eon%gijS 1.1 Roofﬁlﬂging 2 9 En%hg g‘% 15.2 Stem%‘lfgging 1
20 Tomemei 10 0 / o | fiEes N2 Sl
21 %)%gééi?l 24.6 Roofﬁlfcl{ging 1 o1 ;bijlzn?hg ;)EJL 13.4 Slem%lfcﬂlging 1
22 I%r%gij‘) 95.6 R()of}%ﬂging 8 o2 @?@ﬁi ijll 26.4 Stem%‘ifgging 1
z3 1311:%;;21?0 98.5 Roofﬁlgﬂging 3 93 @a%sgu% 51.6 Stem%fcuiging 1
24 fﬁﬁrﬁlii?ﬁ% 96. 1 Roofﬁlﬂging 8 o4 ;%—n;ﬁhz ? 100 Roofﬁlfcl{ging 3
25 %ﬁil ?4 94.8 Roojﬁljﬂging 3 55 giiul 1g 100 Roofﬁlfgging 3
26 gu%grixil?G 92.6 Roofﬁlgﬁging 3 o6 I?I’mgggnl)ilj?Z 59.4 Stem%jiulging 2
27 ]??11%111761?7 4.1 Roofﬁlﬂging 8 o7 Iﬁ\.lillfﬁgnqu?S 86.4 Roofﬁl({illjging 3
28 Elfrﬁnezlé? 95.2 Roofﬁlgﬂging 3 58 @u%hi ? 8.4 Roofﬁljﬁging 3
29 Eiéil?l 5.2 Stem%lfgging 1 29 ]%n%u% IE?L 91.2 Roofﬁlfﬁging 3
g0 PEBE L 0 / 0

Longmei 4

./ Fon B RERIR,

Note: / represents no lodging.
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Table 4 Comparison of agronomic traits between no lodging germplasm and lodging germplasm populations

"y sy ERE e Tl K R FRRL 3 TR R/

A CBD St 24 EHM/d BRE/ em ﬁl\h\usm ;lﬁﬁﬁ/lcr?(‘r? Node ?fﬁjﬁﬁ( Fitk/g  JEat/g  Fiim/g  fRit/g (kg/
Statistic Period Plant < N number of . Panicle Grain Straw 1 000- 666.7m?)

Sample(No. ) - : panicle of the . tiller . . . A
parameter of duration  height . the main mass mass per mass grain Grain
length  main stem number . .

stem per plant plant per plant  mass yield

B AD SFME Avg 114.35  108.53 34.53 3.82 6.65 1.66 10.55 6.67 16. 48 6.64 177.98
No lodging17) o 5 g5 8. 477 22 6.492  1.263  0.786  0.271 2.75  2.238  5.744  0.652 43.853

AESEEB/ Y% CV 7,41 20. 27 18.8 33.05 11.82 16. 31 26.06 33.55 34.85 9.81  24.64

R 42) MY Avg 118 124. 38 35.05 3.59 7 1.63 11. 45 6.85 18.59 6.42  150.52
Lodging(42) PRl 2% SS 4532 16.726  5.914  0.722  0.883  0.302  3.696  2.464 5.5 0.644  29.575

R RE/ % CV 384 13.45 16. 87 20. 14 12.62 18.54 32.28 35.94 29.59 10.04  19.65

ARAB R — {8 Avg —3.10% —12.70% —1.50% 6.60% —5.00% 2.10% —7.80% —2.70% —11.30% 3.60% 18.20%
Eg{;&‘:{g‘“g’ FiifE2E SS 87.10% 31.50%  9.80%  74.90% —11.00% —10.20% —25.60% —9.20% 4.40% 1.20% 48.30%
AR RK/ Y CV93.00%  50.70% 11.40%  64.20% —6.30% —12.10% —19.30% —6.70% 17.80% —2.30% 25.40%

B 1-test 2.143* 3.004* *  0.296 0.896 1.432 0.399 0.9 0.267 1.317  1.209 2.794* *

T:ow % x JPJRIRAE 0. 05 F1 0. 01 /K 257 B2, TR,

Note: % , x % indicate significant difference at 0. 05,0. 01 levels,respectively. The same below.

RS5  KREMRFBEMERKRMRBECOZEREER
Table S Comparison of mechanical properties of no lodging and lodging germplasm populations
HA (B0 St S8 W I /N il s ZEFFHLARR B/ (m/ND R 46 %
Sample(No. ) Statistic parameter Root pulling force Bending degree Mechanical strength of stem Lodging index
RER AT SFHME Avg 2.53 0. 47 34.8 0.55
No lodging (17) bR SS 0.748 0.201 12.371 0.203
AL SRR % CV 29.59 42.68 35.55 36. 95
R (42 FHE Avg 2.07 0.428 28.48 1.16
Lodging (42) FRifEZ SS 0.756 0.142 9.397 0.325
A RE % CV 36.5 33.17 32.99 28.15
KR — B SEHME/ % Avg 22.00 9.81 22.19 —52.50
No lodging-lodging TR/ % SS —1.10 41. 60 31. 65 —37.60
LS ERKE/ % CV —18.90 28.67 7.76 31.20
t MBS 1-test 2.108* 0.913 2.29* 7.125*~
x6 AREENZHURIERZEREMNBEXE
Table 6 Correlation between lodging rate, mechanical properties and the main agronomic traits
X7 B W) =i EFFHLIR R BRI ik %
Lorre.la'tlon Root pulling Bending degree Mechanical Lodging Lodging
coefficient force strength of stem index rate
H:FH # Period of duration 0.325" —0. 248 0.089 0. 215 0.109
¥k Plant height —0. 059 —0.061 —0.181 0.532* % 0.397%~
4 Main panicle length 0.260" —0.038 —0. 236 0.017 0.073
228 Diameter of main stem 0.072 —0,397** 0.212 —0.336** —0.299*
ZL95 %0 Node number of main stem 0.126 —0.038 0. 144 0.052 0. 066
B3 Effective tiller number 0.179 —0.314* 0. 204 0.002 0.142
BB it Panicle mass per plant —0.043 —0.141 —0.024 0. 266" 0.310*
KRk fi fiF Grain mass per plant 0.034 —0.074 —0.01 0. 249 0.342**
Mk Fi it Straw mass per plant —0.09 —0.023 —0.127 0.340" 0.202
TR T4 1 000-grain mass 0.125 0.039 0.066 —0.061 —0.103
re4 Grain yield 0. 305" —0.033 0.131 —0.181 —0.159
MK J1 Root pulling force 1 0. 055 0.311~ —0.216 —0.162
75 i1 JF Bending degree —0.119 1 —0.119 0.154 0.001
e T e T B
ﬁ—jﬂiﬁﬁézl*ienglh of stem 0.154 —0.313" 1 —0.313" —0. 346"
IR 8% Lodging index 0.001 —0.346" * 0.833" " 1 0.833" "
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Table 7 Phenotypic values of non-lodging germplasm with significant collection and lodging rate

ey . A R EL = ZEFTHLAR )
A . / o : /kg/ =M i
o & % AT/ b /em SRUmm BB e e UKD g N BIR
Period of Plant co ‘ Grain Straw R Mechanical B
No. Name . p of main mass - - Grain Lodging
duration height mass mass per h strength )
stem per plant yield index
per plant plant of stem
- ————
2 tﬁ[‘??&s%‘\% 116 100 5.3 9.9 6.6 14.5 192. 57 25.539 0.246
Zhenyuanxinhoutou
3 ME 115 99 4.6 13.4 9.2 10.5 170.23  55.816  0.172
Wuzuishu
4 M@/J\éllﬁ . 108 108 2.8 11.5 8.5 12.8 168.79 49.474 0.551
Hangqixiaohongmei
=l =}
g hul®ES v 91 45 1.8 5 2.4 4.7 100.23  17.301 0.126
Waiyinshu 5
11 ﬁgﬁj{#ﬂﬁ . 125 109 5.8 9.3 5.1 12.8 193.78 29.904 0. 339
Dingxidahuangmei
12 jtﬂ(ﬂi& L 121 130 3.6 6.3 2.2 24.5 109. 45 36. 672 0.591
Tianshuiheimei
e 9%
13 ;lm{%ﬁ*]ﬁ% . 115 108 3.3 9 5.9 12.2 166. 79 47.842 0.561
.ingzemameizi
17 [ BE 7 5 Longmei 7 120 120 6.4 9.4 5.8 14.2 253.01 34.322 0.542
18 [l & 8 % Longmei 8 116 108 4.6 8.5 5.6 21.4 209.12 28.611 0.704
20 B & 10 5 Longmei 10 122 118 4.5 13.1 7.7 21.2 250.79 26. 867 0. 680
30 [l BE 4 5 Longmei 4 118 113 3.7 12 7.7 22.9 173. 90 57.541 0. 665
31 M EE 5 5 Neimei 5 113 110 2.6 12.8 8.2 18.7 197. 68 32.576 0.674
33 P EE 9 5 Neimei 9 117 130 4.2 14 8.3 15.5 177.90 46. 067 0.734
34 M JEE 15 Neimei 1 98 75 2 11 7.7 9.5 143.78 22.120 0.667
35 P BE 3 5 Neimei 3 118 142 3.5 12.6 8.6 24.6 214. 46 28.561 0.762
36 FJEE 15 Chimei 1 117 110 3.3 14.2 9.7 20.1 190. 9 18.997 0. 585
48 JEZE 8 %5 Yanshu 8 114 120 3.2 7.4 4.2 20.1 112. 23 33.333 0.735
3 i TR R BT et 2SR ZE A B R B A AR Lk
w7 ‘
NIV SN2

KRBT FEFRM bR w5 PUER R SR SG
LR S8 e AT 3% R v B2 DT 12 o L A 1) 0 £
IRAEIITT . AR R B R AR R bk
B G o S 3 o R R v 5 JBE T 1) T f3
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Interrelation of Lodging Resistance, Agronomic Traits and Mechanical
Properties of Germplasm Resources in Broomcorn Millet

DONG Kongjun, LIU Tianpeng, HE Jihong, REN Ruiyu,
ZHANG Lei and YANG Tianyu

(Crop Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070,China)

Abstract Lodging resistance of 59 broomcorn millet germplasms from different ecological areas in
China were identified and evaluated in Dunhuang Oasis Irrigation region in 2016. The results showed
that there were 17 germplasm resources resisted to lodging,accounting for 28. 8% of the materials, 42
germplasm resources had different degrees of lodging,accounting for 71. 2% of the lodging materials.
The correlation analysis between agronomic traits and lodging rate showed that plant height, panicle
mass and stem diameter were significantly correlated with lodging rate. The stem mechanical strength,
lodging index and lodging rate of correlation coefficient was —0. 364 and 0. 833, respectively. The col-
lection of lodging index, agronomic traits and lodging rate was consistent, so, instead of the lodging
rate, the lodging index was comprehensively reliable to evaluate the lodging resistance of millet germ-
plasm . By lodging index, 3 accessions of ‘Longmei 7’ , ‘Longmei 10’ and ‘Neimei 3’ had strong lodg-
ing resistance, its comprehensive characters were ideal materials for germplasm resources in resistance
to broomcorn millet lodging.

Key words Broomcorn millet;Lodging resistance; Germplasm resources; Agronomic traits; Mechanical

properties
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