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Supplementary Materials 

Fig. S1. Major QTL of lodging detected in ICIM-ADD model in a single environment 



Fig. S2. Epistatic QTL of lodging detected in a single environment 

Fig. S3. Major QTL of lodging detected in ICIM-ADD model in QEI mapping 

Table S1. Distribution of SNP markers on genetic linkage map 

Chromosome Makers Total distance Average distance Max distance 

1 260 141.81 0.55 44.27 

2 261 197.62 0.76 33.37 

3 291 149.55 0.51 22.64 

4 277 181.34 0.65 22.65 

5 248 155.86 0.63 19.28 

6 281 363.99 1.30 43.73 

7 286 209.24 0.73 26.94 

8 258 211.25 0.82 34.93 

9 281 130.33 0.46 34.93 

10 256 152.35 0.60 24.89 



11 224 187.08 0.84 28.00 

12 278 146.38 0.53 14.80 

13 284 255.46 0.90 36.31 

14 236 202.94 0.86 18.97 

15 244 138.17 0.57 24.43 

16 286 159.24 0.56 12.95 

17 283 181.11 0.64 11.38 

18 252 199.89 0.79 8.62 

19 213 141.14 0.66 23.58 

20 242 151.46 0.63 11.91 

Table S2. Primer design of candidate gene and internal reference gene 

Gene Sense primer Anti-sense primer 

Glyma.20G067800 GAAGGGCTATCAACGAAG CAAACGGTAACCTGAACTG 

Glyma.20G068000 CTTGTAATCCTTCATCTCCCTA GTCCTCCAACTTGTTCCTCT 

Glyma.20G068100 CTCTGGTGGTGACCCTCT AAATCGCTAACGCCTCTT 

Actin 4 GATCTACCATGTTCCCAAGT ATAGAGCCACCAATCCAGAC 

Table S3. Epistatic QTL analysis in QEI mapping 
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aChromosome

bGenetic position 

cPhysical position of SNP makers 

d LOD sore for additive and QEI effect 

eLOD score for QEI effect 

f Phenotypic variation explained by additive and QEI effect 

g Phenotypic variation explained by QEI effect 

h Epistatic effect between two QTL 

i Epistatic effect between two QTL affected by individual environment
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