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Abstract: To evaluate the tolerance of different maize materials to salt stress during the germination period and explore the

heterozygous patterns of salt tolerance in maize hybrid materials during the germination period. This study used a 160 mmol/L NaCl
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solution to treat 152 maize inbred lines and 303 hybrid varieties under salt stress. Distilled water culture was used as the control, and
salt tolerance during germination was identified using a paper bed culture method in a culture dish. The results showed that salt stress
treatment significantly reduced the germination potential, germination rate, and germination index of maize materials. Trait correlation
analysis revealed a highly significant positive correlation between different traits. Using the salt tolerance rate during the germination
period and combining with the clustering analysis results, the inbred and hybrid materials were divided into five salt tolerance levels:
Level I (high tolerance, 4 inbred lines, 17 hybrids), Level II (tolerance, 19 inbred lines, 58 hybrids), Level III (moderate tolerance, 47
inbred lines, 120 hybrids), Level IV (sensitive, 33 inbred lines, 71 hybrids), and Level V (high sensitivity, 49 inbred lines, 37 hybrids).
Based on the analysis of identity-by-descent (IBD) segments, 146 inbred line materials were divided into 8 groups. The salt tolerance
of different groups of inbred line materials was as follows: European maternal group > Mixed group > Self-330 group > PB group >
Lancaster group > Tangsipingtou group > PA group > Reid group. The hybrid materials are divided into 23 heterosis patterns based on
the different parent material groups, among which European maternal group x PB group is the optimal heterosis pattern for salt stress
tolerance during germination. This study identified the salt tolerance of inbred lines and hybrid materials, and selected 4 high salt
tolerant inbred line materials and 17 high salt tolerant hybrid materials.
Key words: maize; inbred lines; hybrids; germination stage; salt tolerance; heterosis pattern
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Fig.1 The impact of salt stress on the germination stage of different traits in maize inbred materials
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Fig.2 Correlation analysis of relative values of different traits during germination of inbred materials
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Fig.3 Clustering analysis of salt tolerance during germination of 152 maize inbred lines
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Tablel Classification results of salt tolerance during germination of 152 maize inbred lines

HA S 2R (%)

it 55 2% fiif 5 PP B Hor (%)
Salt tolerance rate at germination stage
B bRt 2 B/ME RKME
Salt tolerance level Salt tolerance evaluation Quantity Percentage
Mean+SD Min. Max.

1 T Ak 4 74.3942.96a 72.00 78.33 2.60

I iiif 19 52.09+4.35b 47.47 63.11 12.50
I LRIT) 47 35.38+5.27¢ 26.95 45.19 30.90
v Ehiguk 33 20.29+3.03d 15.69 25.68 21.70
\% Eheri 49 6.09+5.37¢ 0.00 15.38 32.20
121t Total 152 25.68+18.31 0.00 78.33 100.00

ARVNGF R R ZEREE (P<0.05) , T

Different lowercase letters indicate significant differences (P<0.05) , the same as below
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Fig.4 Comparison of salt tolerance among different inbred line groups
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Table2 Evaluation of salt tolerance in different maize inbred line groups
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The numbers of parentheses in the table represent the number of inbred lines; The same as below
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Fig.5 The impact of salt stress on germination traits of maize hybrids
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Fig.6 Correlation analysis of relative values of different traits during germination of hybrids
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Table3 Classification results of salt tolerance during germination of 303 maize hybrid lines

fiif 5 5 4% fitf 5 PPN Ha B R A 2% (%) Salt tolerance rate at germination stage HAr (%)
Salt tolerance level Salt tolerance evaluation Quantity ¥IE+ARAEZE MeantSD F/MH Min. 5 K{H Max. Percentage
I e £ 17 91.52+5.8a 85.39 107.06 5.6

I ifi 58 72.99+4.83b 66.67 83.07 19.1

11 LHT) 120 55.3246.19¢ 43.75 65.91 39.6

v UK 71 35.54+5.02d 25.86 42.86 23.4

\% g 37 13.16+8.15¢ 0 25.00 12.2
21t Total 303 50.95+21.43 0 107.06 100.00
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Fig.7 Comparison of salt tolerance among different hybrid modes of maize hybrids
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Table4 Evaluation of salt tolerance in different hybrid modes of maize hybrids

HA S 2R (%)
AT F LR N [CEAZR )

Salt tolerance rate at germination stage

Paternal group ~ Heterosis model ¥)H Mean  H/ME Min.  HK{H Max. Salt tolerance evaluation
BN EUROMXLAN 57.05 41.15 74.16 fif (2) ~ il (6>« GUE (1) . EE (D
ZI330xLAN 5221 32.73 70.11 fif (1« i (4 Bk (D
REIDXLAN 50.92 17.65 80 fif (6) « I (16) « U (8) . mff (3)
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SPTXLAN 38.73 0 61.91 w1 R (2) L UK (D L EE D
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