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Abstract: Soil salinization affects the sustainable development of agriculture and causes ecological imbalance. Cultivation of
salt-tolerant plants is an important step to maximize economic benefits and optimize soil improvement. In order to provide
identification index for breeding for new varieties of salt-tolerant broomcorn millet, and provide materials for the cultivation of
broomcorn varieties in aline—alkali soil, in this study, five bred varieties of broomcorn millet were used as the test material, based
on different concentrations of neutral salt mixture(NaCl and Na,SO,), using the dish germination method, eight agronomic traits
including bud fresh weight(SFW), bud length(BL), germination index(GI), germination potential(GP), root fresh weight(RFW),
germination rate(GR), root length(RL), and activity index(VI) were used to evaluate the salt tolerance of the materials. By
analyzing the difference in germination potential and germination rate of the 5 broomcorn millet varieties under different salt
concentrations, the results showed that 160 mmol/L. was the optimal concentration for salt treatment. At this concentration, the
variation of the eight indexes of the five materials was abundant, and the coefficient of variation was 168.41%, 48.12%,
23.13%, 15.11%, 32.94%, 18.90%, 64.37%, and 123.53%, respectively. Correlation analysis, principal component
analysis, and comprehensive evaluation of D value of the eight indexes found that 5 indexes including SFW, BL, GI, GP, and
RFW could be taken as the reference indexes of salt tolerance evaluation. The salt tolerance of the five materials from strong to
weak was: Jinshu 7, Longshu 19, Ningmi 13, Qishu 1, and Longshu 9.
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Tab.l1 Germination potential of 5 materials under different salt concentration stress %
ok W) /(mmol/L)  Salt concentration
Material 0 40 80 120 160 200

WRTYS  Jinshu7 81.11410.72aA
FEE135  Ningmei 13 97.784+1.92aA
F#& 15 Qishul 74.44+13.47aA
% 9% Longshu9 80.0045.77aA
7 19% Longshu 19 96.67+5.77aA

73.33£8.82aA
88.89+£7.70aAB
51.11+£6.94bAB
61.114+5.09bAB
92.22+1.92aA

58.89+8.39abAB
64.444+10.72bB
28.89£5.09¢BC
44.44410.18¢cB
70.00£5.77bB

41.11+9.62bB
26.67+£15.28¢C
13.3346.67cdCD
13.3346.67dC
22.2246.94cC

7.784£8.39¢cC  0.002£0.00cC
0.00£0.00dC  0.00£0.00dC
1.114+1.92dD  0.0040.00dD
0.00£0.00dC  0.00£0.00dC
0.00£0.00dD  0.00£0.00dD

T AN F/ING B 3R Ab B ) 25 5 4 3 (P<<0.05) , R K5 T BF 3R Ab 31 i) 22 54 1 35 (P<<0.01) . & 2],
Note: Different lowercase letters indicated significant difference(P<C0.05) between treatments, different uppercase letters indicated ex-
tremely significant difference(P<C0.01) between treatments. The same as Tab.2.
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Tab.2 Germination rate of 5 materials under different salt concentration stress %
B U JE/(mmol/L)  Salt concentration
Material 0 40 80 120 160 200
HRTS Jinshu7 85.56+6.94aA  82.22+6.94abA 78.89+10.72abA  83.33+14.53abA  57.78+10.18bA  8.894+1.92¢B
THE13%5  Ningmei 13 97.78+1.92aA  94.44+1.92aA 97.784+1.92aA 88.89+6.94aA 44.44+12.62bB  0.00£0.00cC
FFE1S Qishul 83.33+5.77aA  62.22+13.47abA  72.22+8.39abA 53.33415.28bA 14.44410.27¢B 0.0040.00cB
2 9%  Longshu9 95.56+1.92aA  95.56+5.09aA 94.4441.92aA 81.114+3.85bB 27.7843.85¢C 0.00+0.00dD
JZ£19%  Longshu 19 100.0040.00aA  97.781.92abA 88.89+6.94abA 70.00417.32bA 25.56+16.48cB  0.00£0.00cB
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B AP R ZE RS X IR OC W 25 S, (HBE Uk
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25 b B 2 ZF B 0 R A R 25 ) 5 R AR VR
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Tab.3 The relative values of each trait at bud stage of 5 materials under salt stress

4% Number kL Material RGP RGR RRL RSFW RRFW RGI RVI
1 ERTS 9.59 67.53 38.88 11.43 38.71 12.79 44.09 13.49

2 TEE13 % 0.00 45.45 22.62 11.29 18.52 11.96 18.07 2.16

3 FR1LS 1.49 17.33 23.89 10.74 20.78 12.88 10.15 1.30

4 HEIS 0.00 29.07 25.56 7.46 16.75 7.53 13.00 0.98

5 ®FE19% 0.00 25.56 36.62 9.14 29.28 9.67 12.26 1.55

Yl Mean 2.22 36.99 29.51 10.01 24.81 10.97 19.51 3.90
FrifE2:  SD 3.73 17.80 6.83 1.51 8.17 2.07 12.56 4.81
WRFE/ % CV 168.41 48.12 23.13 15.11 32.94 18.90 64.37 123.53

2.3 HETEERHNBEXERERS DN
38 1 R A A R ) 2F 0 R 8 T4 Bk 4y
BIVERR AL 3BT, LA R A 1R

1.0
RGP 0.64 0.52 0.83 0.53 0.95 0.98

0.8
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RBL ‘ RBL 0083 093 0054 062 068 0.4

|
. 0.2

RRL AL
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-08
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TR 2 PR bR AR B 3% 2 57 (P<T0.05) , %% % IR 2 N8 b (B 4716
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* indicated significant difference(P<C0.05) between two indexes, **
indicated extremely significant difference(P<C0.01) between two in-
dexes.
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Fig.1 Heat diagram of correlation coefficient of various
indexes at bud stage under salt stress
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Tab.4 Eigenvalues and contribution rates of two
principal components

N o L Es'%y AT f sRkA/ 0 RBTTIRE/ X%
e ROR I ,ﬂux%ﬁc/ﬂ}qﬁﬁ‘jﬁ‘lﬁiﬂ:ﬂ‘%g%o gﬁ 11 3 i 5y Principal com- Figq;n value Contribution ~ Cumulative con-
':F' RREFW ﬂ—‘ﬂ RRL E@*Ha\é% ;&&% , é:}‘%”i\j 76.4% *ﬂ ponent rate tribution rate
N e N I 5.599 69.991 69.991
74,09 , 3% YRR 5 A A 1 B0 I W3R T 2591 19 it £ )
I 1.579 19.734 89.725
J1. Bk, A H SFW BL .GL.GP fIl REW 1E } 2§
T IR A SR O e S PPN 1 B AR A
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Tab.5 Loading matrix of each component %
. M5 RVI RGI RGP RSFW RBL RGR RRL RRFW
Principal component
I 98.0 96.3 95.6 89.1 86.8 69.6 64.2 59.3
I -10.2 -9.2 -5.8 -28.6 -2.5 -58.6 74.0 76.4
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Tab.6 Salt tolerance factor score value, subordinate function value,D value, and salt tolerance
order of 5 broomcorn millet varieties

71570 fE

s R R

Mﬁﬁial Score value of each component Subordinate function value D?/fue (:jji)lzr
X1 X2 Ul U2
HHTS Jinshu7 1.647 0.582 1.000 0.875 0.973 1
%% 19% Longshu 19 -0.296 -1.275 0.223 0.000 0.359 2
FEE135  Ningmei 13 -0.667 0.847 0.074 1.000 0.278 3
FHR1Y Qishul -0.852 0.731 0.000 0.946 0.208 4
%7945 Longshu 9 0.168 -0.885 0.408 0.184 0.175 5
B/ME Min. -0.852 -1.275 0.000 0.000
RKME  Max. 1.647 0.847 1.000 1.000
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