Supplementary Table S1. Summary information table of QTLs for ear-related traits.

Population phenotypic variation
Combination Method arker type Trait Chromosome Number of QTL Genetic effect Gene action Reference
type explained
Mo17 x H99 Fe.r ™M RFLP EL 1,2,4,6,8 6 A - 2.10%-5.60% [29]
48-2 x 5003 Fas ™M RFLP. SSR EL 1,2,4,10 4 A. D A. OD. PD 11.00%-31.50% [30]
Mo17 x Huangzaosi Fos CIM RFLP. SSR EL 1,3,4,5,7,9 8 A. D A. D. OD. PD 2.61%-16.18% [64]
178 x 9782 RIL CIM SSR EL 46,8 4 A - 5.44%-8.76% [31]
RIL 1,3,5,7,8,10 15 3.19%-11.29%
08-641 x Ye478 ICIM SNP EL A. D - [32]
1F, 1,3,5,6,7,8,10 21 2.67%-13.64%
F, 49 2 6.70%-8.90%
Yil6 x B73 ICIM SSR EL A. D A. PD [33]
Fas 7 1 9.70%
Mol7 x KW7 RIL ICIM SNP EL 6 1 A - 18.87% [34]
Mol7 x H99 Fa3 M RFLP ED 1,2,3,6,7,8 6 A. D D. OD. PD 10.00%-24.00% [35]
Mo17 x Huangzaosi Fo CIM SSR ED 4,9 4 A - 5.68%-8.70% [37]
PB260 x PB266 Fa3 ™M RFLP. SSR ED 1,3,7 4 A D. OD. PD 8.70%-19.10% [38]
BC,F, 2,4,8,10 6 4.40%-16.00%
Dan32 x N04 CIM SSR ED A - [36]
F, 4,5.8,10 3 7.10%-14.80%
SG-5 x SG-7 F, CIM SNP ED 1,49 5 A. D - 6.40%-11.60% [39]
X178 x 9782 Fas ICIM-ADD SSR ED 1,2,3,5,8,10 12 A - 4.16%-20.44% [20]
Y32xY107 F; CIM SSR ED 1,9 3 A. D - 7.10%-10.2% [41]
SG-5 x SG-7 Fas CIM SNP ED 1,4,10 4 A. D - 8.50%-12.00% [40]
[IB73 x Mol7 Fa3 ™M RFLP KRN 4,579 4 AD - 8.00%-10.00% [42]
Zong3 x 87-1 Fa3 MIM RFL. SSR KRN 1,2,4,5,6,8,9,10 8 A. D - 5.80%-13.20% [43]
L-08-05F x L-14-4B Fa3 CIM SSR KRN 1,2,3,7,8,9,10 10 A. D - 2.40%-16.90% [44]
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HKW 1,2,3,5,6,7,8,9 19 3.66%-17.89%
KL 1,2,3,4,8,9 9 7.57%-21.67%
KW 134,57 12 6.58%-23.49
178 x K12 F, ICIM SSR A . [59]
KT 1,2,3,4,5,7,8,9 15 6.30%-22.92%
HKW 1,2,3,4,7,8,10 14 5.80%-21.54%
KL 1,2,3,5,6,7,9 15 3.48%-10.11%
Mol7 x B73 DH CIM SNP KW 1,2,3,4,7,8,9,10 21 A 3.80%-8.43% [60]
KT 1,3,4,6,7,8,10 9 3.38%-15.04%
KL 1,3,7,10 5 A. D. OD. PD 8.30%-11.56%
KW 5.6 2 PD 10.20%-18.02%
082 x Yel07 Fas CIM SSR A. D [64]
KT 13,7 4 8.90%-13.19%
D. OD. PD
HKW 6,7,9,10 5 8.11%-13.56%
KL 1,2,3,5,7,9,10 14 0.46%-16.33%
KW 1,2,3,4,5,6,7,8,9,10 19 3.45%-8.08%
IF,
KT 1,2,3,5,7,8,9 12 3.71%-9.79%
HKW 1,3,4,5,7,9,10 16 2.76%-10.32%
Yed78 x 08-641 ICIM-ADD SNP A D - [62]
KL 1,2,6,9 8 1.08%-12.35%
KW 1,2,3,4.9 7 0.81%-7.88%
RIL
KT 3,7 2 3.30%-5.72%
HKW 3,5,6,7.9 8 4.70%-8.07%
KL 2,89 3 5.05%-7.44%
KW 348 3 6.35%-13.77%
L1220 x PH4CV F» ICIM SNP A. D - [61]
KT 12,6 4 4.47%-7.99%
HKW 49 2 9.47%-10.86%
KL 2,3,9,10 5 4.20%-14.80%
SG-5 x SG-7 F, CIM SNP A D . [63]
KW 1,2,3,8,10 7 4.50%-23.00%
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Supplementary Table S2. Distribution of stable QTLs for ear-related traits on chromosomes.

Chr 1 Chr 2 Chr 3 Chr 4 Chr 5 Chr 6 Chr 7 Chr 8 Chr 9 Chr 10 Total

EL 3 3 0 0 2 0 0 1 0 0 9
ED 0 0 1 1 1 0 0 0 0 0 3
KRN 2 1 0 5 2 1 1 0 0 0 12

KNPR 3 0 1 0 0 1 0 0 0 1 6
KL 2 1 5 1 0 1 3 0 5 1 19
KW 2 4 4 3 2 1 0 3 0 3 22
KT 4 1 2 2 0 1 0 0 2 4 16
HKW 4 4 1 1 0 0 2 0 2 1 15
Total 20 14 14 13 7 5 6 4 9 10 102




Supplementary Table S3. Summary information table for stable QTLs for ear related traits.

Chromosome Bin region Traits involved Reference

Chr 4 4.09 KRN(2 environments)

Chr7 7.00 HKW(2 environments) B3]
Chr 1 1.05-1.06 EL(2 environments)

Chr 2 2.06 EL(2 environments) [92]
Chr 5 5.06-5.08 EL(2 environments)

Chr 3 3.05 ED(2 environments)

Chr 2 2.03 EL(3 environments)

Chr 8 8.08 EL(2 environments)

Chr 5 5.01 EL(2 environments) [20]
Chr 1 1.05 HKW(2 environments)

Chr 4 4.09 KRN(2 environments)

Chr 9 9.03-9.04 KL(2 environments)

Chr 8 8.06-8.08 KW(3 environments)

Chr 10 10.03-10.04 KT(2 environments)

Chr 9 9.03-9.04 HKW)(2 environments) [34]
Chr 5 5.04 KRN(2 environments)

Chr 10 10.03-10.04 KNPR(2 environments)

Chr 7 7.02 KRN(2 environments) [72]
Chr 2 2.08-2.09 KRN(4 environments)

Chr 4 4.02-4.05 KRN(2 environments) [49]
Chr 4 4.06-4.11 KRN(4 environments)

Chr 1 1.11 KRN(2 environments)

Chr 1 1.12 KRN(2 environments)

Chr 1 1.08 KNPR(2 environments) (501
Chr 6 6.05 KNPR(2 environments)

Chr 1 1.09 EL(2 environments)

Chr 1 1.10 EL(2 environments)

Chr 2 2.04 EL(2 environments)

Chr 1 1.04 KNPR(2 environments)

Chr 1 1.09 KNPR(2 environments)

Chr 3 3.04 KNPR(2 environments)

Chr 4 4.07-4.08 KRN(2 environments) [53]
Chr 5 5.03 KRN(2 environments)

Chr 6 6.01 KRN(2 environments)

Chr 4 4.08 ED(2 environments)

Chr5 5.03 ED(2 environments)

Chr3 3.01 HKW(2 environments)

Chr7 7.02 HKW(2 environments)

Chr 2 2.00-2.02 KT(2 environments) [70]
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1.08
3.01
4.04
10.05
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6.06
3.06-3.08
3.02-3.03
5.00
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3.06
9.03-9.04
3.04
8.06
8.06
7.03
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5.03/5.04
7.02/7.03
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KL(2 environments)
KW(2 environments)

KL(2 environments)

[64]

[63]

[46]




Supplementary Table S4. Distribution of major QTLs for ear-related traits on chromosomes.
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Supplementary Table S5. Summary information table for major QTLs for ear related traits.

Chromosome Bin region Physical interval/bp Traits PVE Reference

Chr 1 1.06 195218120-195221530 EL 12.7%
Chr2 2.01 1547887-1552664 EL 31.5% [30]
Chr 10 10.02 5006086-5010500 EL 11.0%
Chr 10 10.04 88410123-93648318 EL 11.29%

[32]
Chr3 3.06 175599768-176836115 EL 13.64%
Chr 6 6.00 3575200-3577200 EL 18.87% [34]
Chr 1 1.08 230072700-230078262 ED 24.0%
Chr2 3.06 168409685-191113733 ED 21.0%
Chr 6 6.06 153956114-161325348 ED 19.0% [35]
Chr 7 7.03 128175453-156050470 ED 16.0%
Chr 8 8.06 146426603-165267974 ED 13.0%
Chr3 - ED 14.2-18.4%
Chr 7 - - ED 11.2-16.4% [38]
Chr 7 - ED 10.9-13.6
Chr 8 8.03 91588208-99909909 ED 16.0%

[36]
Chr 8 8.03 25014690-70809767 ED 11.4%
Chr 7 7.03 153701000-155251000 ED 11.6% [39]
Chr 1 1.03 34257652-36165900 ED 11.71%

[20]
Chr 3 3.05 158552133-158938325 ED 14.13-15.68%
Chr 9 9.03-9.04 45381581-101748531 KRN 13.2% [43]
Chr2 2.02 18,629,118- 19,244,753 KRN 10.6%

[44]
Chr 10 10.02 120,849,364- 121,772,419 KRN 16.9%
Chr2 2.02 4895674-15258245 KRN 16.12%
Chr2 2.01-2.02 3067260-15258245 KRN 17.07%

[45]
Chr 4 4.06-4.08 222615724-237427552 KRN 12.06%
Chr 8 8.02-8.03 18612393-33373788 KRN 22.24%
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Chr 3

Chr 2

Chr 3

Chr3

Chr 4

Chr 4

Chr 5

Chr 7

Chr 2

Chr 2

Chr3

Chr 4

Chr 4

Chr 8

Chr 3

Chr 5

Chr 6

Chr3

Chr 7

Chr 7

Chr 2

Chr 7

3.01-3.02

2.02-2.03

3.02-3.03

4.00-4.01

4.00

4.11

7.04

2.08-2.09

3.03
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4.07-4.08

8.02-8.03

3.06
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3.06
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178275089-184816591
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655718-5447584
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10.16%KT-23.49%

10.41%-15.48%

20.80%

18.66%

10.63%

22.92%

12.33%

13.39%

10.77%

13.25%

21.54%

17.28%

10.09%

10.73%

11.36%-11.56%

10.20%-11.96%

14.25%-18.02%

10.03%-13.19%

11.93%

13.56%

25.6%

11.24%

[64]
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[46]




Supplementary Table S6. Summary of QTL clusters for ear-related traits.

Chromosome Bin region Traits involved Reference
Chr3 3.06 ED. KL
Chr8 8.08 ED. KL
[29]
Chré6 6.05 ED. KRN
Chr 10 10.06 EL. ED. KL. KRN
Chr3 3.05 EL. ED
Chr2 2.09 ED. KL
Chr 3 3.05 ED. KRNP [30]
Chr9 9.03 ED. KRN. KL
Chr 6 6.05 KL. HKW
Chr9 9.04 EL. ED [68]
Chr 4 4.05-4.06 EL. ED
Chr8 8.03 ED. HKW
Chr 8 8.03 ED. KRN. HKW
(36]
Chr7 7.04-7.05 EL. KNPR
Chr?7 7.02-7.03 KNR. HKW
Chr 10 10.02-10.3 ED. KRN
Chr 10 10.03-10.07 ED. KRN
Chr2 2.07-2.08 ED. KRN. KNPR
Chr 4 4.08 EL. ERN. HKW (311
Chr 4 4.09 ERN. KNPR. HKW
Chr1 1.02-1.03 KW. KT. HKW
(54]
Chr2 2.02-2.03 KRN. KL. KT. HKW
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Chr 8

Chr 9

Chr 10

Chr 2

Chr1

Chr 4

Chr 8

Chr 3

Chr 8

Chr 10

Chr2

Chr 10

Chr 10

Chr 9

Chr 1

Chr 4

Chr 5

Chr 1

Chr 4

Chr 2

Chr 3

Chr 6

Chr1

Chr 5

Chr7

Chr 2

Chr 10

4.05

7.03

8.06-8.09

9.03-9.04

10.03-10.04

10.03

2.05

10.03-10.05

10.02-10.03

9.05-9.07

1.08-1.10

4.06-4.09

5.06-5.07

1.08-1.10

4.07-4.08

bin 2.02

bin 3.08

7.04

2.00-2.02

10.04

KL. KW. KT

KL. KW. HKW

KL. KW. HKW

KNPR. KL. HKW

KNPR. KL. KT

ED. KRN

ED. KRN

KNR. HKW

ED. KRN. KL

EL. KRN

ED. KRN

ED. KRN

EL. HKW

ED. KRN. KW

EL. ED. KRN. KNPR. KW

KNPR. KW

EL. KNPR

ED. KRN

KRN. HKW

EL. KNPR

ED. KRN

EL. ED. KRN

EL. ED. KRN. KNPR

KRN. HKW

KNPR. HKW

KNPR. HKW

KNPR. HKW

KT. HKW

KT. HKW

(80]

[45]

(44]

(52]

(53]

(32]

[70]

(57]




Chr1

Chr 1

Chr2

Chr 2

Chr 2

Chr 4

Chr 5

Chr9

Chr 1

Chr 1

Chr 3

Chr 7

Chr7

Chr 8

Chr9

Chr 1

Chr 1

Chr 2

Chr 5

Chr 5

Chr7

Chr7

Chr 8

1.02-1.03

1.04-1.06

2.01-2.02

2.05-2.07

2.08

4.07-4.08

5.03

9.03-9.04

1.02-1.03

1.08-1.10

3.05-3.06

7.02

7.03-7.04

8.05-8.07

5.00-5.03

5.04

7.04-7.05

7.01

8.06

KW. KT. HKW

KT. HKW

KW. HKW

KL. KW. HKW

KW. HKW

KW. KT. HKW

KW. KT. HKW

KL. KT

KW. HKW

KL. KT

KL. KT. HKW

KT. HKW [58]

KL. KT. HKW

KL. KW. KT. HKW

KL. KW. HKW

KL. KW
KL. KW
KL. KW. HKW
KW. HKW
(53]
KL. KW
KW. HKW

KT. HKW

KT. HKW




Supplementary Table S7. The distribution of stable QTLs, major QTLs and QTL clusters in 23 bin hotspots.

Bin region Stable QTL/ Individual Major QTL/ Individual QTL CLusters/ ndividual
bin 1.01- bin 1.02 3 7 6
bin 1.03 3 6 3
bin 1.04 4 4 1
bin 1.06 1 5 1
bin 1.07 0 2 1
bin 2.02 2 5 4
bin 2.05 2 1 3
bin 2.08 3 2 3
bin 3.05 3 2 3
bin 3.06 3 5 2
bin 4.06 2 2 3
bin 4.08 5 2 4
bin 5.03 2 0 3
bin 5.04 2 0 1
bin 6.05 1 0 2
bin 7.03 2 3 3
bin 8.02 0 4 1
bin 8.03 0 5 4
bin 8.05 0 1 1
bin 9.03 5 1 3
bin 9.04 6 1 3
bin 10.02 1 3 2
bin 10.03 3 1 5

Total 53 62 62




Supplementary Table S8. Distribution table of ear-related traits in hotspot bin regions.

EL ED KRN KNPR KL Kw KT HKW Tatal

bin 1.01- bin 1.02* 1 0 2 2 2 3 2 3 15
bin 1.03* 0 1 1 0 0 2 4 1 9
bin 1.04* 0 0 1 0 0 3 3 2 9
bin 1.06* 2 0 0 0 2 2 1 3 10
bin 1.07 1 0 1 2 2 0 0 1 7
bin 2.02 3 0 4 0 0 0 2 1 10
bin 2.05 1 0 0 1 2 1 0 2 7
bin 2.08 1 0 1 0 0 4 0 4 10
bin 3.05%* 1 0 2 0 3 3 0 0 9
bin 3.06 1 1 0 0 5 2 1 0 10
bin 4.06* 0 2 3 0 0 2 1 2 10
bin 4.08* 3 1 3 1 1 2 2 2 15
bin 5.03* 0 1 2 2 0 1 2 1 9
bin 5.04* 2 1 5 2 1 2 2 0 15
bin 6.05* 1 0 2 1 1 0 0 0 5
bin 7.03* 1 1 1 2 2 1 3 1 12
bin 8.02* 1 0 3 0 1 0 1 1 7
bin 8.03* 0 2 3 2 1 0 0 1 9
bin 8.05 2 1 2 0 0 0 1 0 6
bin 9.03 1 2 3 0 1 0 1 1 9
bin 9.04* 1 0 2 1 5 0 1 1 11
bin 10.02 1 1 1 1 1 0 1 1 7
bin 10.03* 0 2 1 1 1 0 1 0 6

Note: Candidate genes for ear-related traits are present in the bin region marked with*.



