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Genetic analysis and QTL mapping for ear height coefficient in corn
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Abstract To obtain the theoretical basis for breeding high yield and lodging-resistant corn under high density cultivation
condition, genetic model and mapping for corn ear-hight-coefficiency (EHC) was investigated. Cross combination was
designed by selecting two sweet corn inbred (T14 and T4) with significantly different EHC. Genetic segregation analysis
for EHC was evaluated using major gene-polygene mixed inheritance models and joint analysis of P, .P,.F,,B; .B, and
F, populations. A genetic mapping population of 330 F, individuals was used to establish QTL for EHC with the screening
method of composite interval mapping (CIM) . EHC of T14 was controlled by a major additive gene and some additive-
dominant polygenes,and inheritance of the major gene was dominant. Four QTLs were identified in F, population and six
in F,.5. Moreover, three QTLs were detected in both F, and F,,;. The genetic model of one major gene is consistent with
QTL mapping result that QTL with high contribution rate for EHC was clustered simultaneously on chromosome 1. The
genetic mode and major QTL for EHC from this study may improve the efficiency of high yield and lodging resistance
breeding and molecular marker-assisted selection (MAS) under high density cultivation condition.
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Table 1 EHC Mean and standard deviation of six
generations derived from T14 and T4
R AR FHUL IR ¥AH  pRdEZ

P, 25 27.8~31.3 29.6 0.9
P, 25 45.1~50.1 47.5 1.3
F, 10 33.3~36.7 34.6 0.9
B, 140 23.5~41.7 31.3 4.1
B, 158 25.7~55.4 40.1 6.6
F, 295 24.0~53.9 35.8 7.0
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Fig.1 EHC distribution in F, population
of the cross T14 X T4



5 43

B TORMS R EE S QTL &M iFJE 1

I 32 5L D]+ 22 DR 5 38 A6 I B A7 Bl g
Bost e o Mr @ 715 5 28 24 A ALY B B R AL
SREH AIC E I 28 ) D-2.D-1.D-0 Fl E-0 1y 5%
PERERY . 2205 5 PEAE 5. D-0 F1 E-0 BRI 5 47 2

D-1 BRI T A S AR S G B AR B (R 2),
{0 D-2 BRI AIC {H/NF D-1 #EAL, Rk T14 X T4
AT R SR s A RS D2, I R oK A
R T4 Bl RACHEAR R BN 1 X5k 32 B2+

AN S AN A PRI e o A B B 2 KL D-2 - 22 BR RR G 5 4%
*2 HRRABEREEEIENESERE
Table 2 Tests for suitability of candidate models for EHC
EE S
iy BV A
Ut U3 U3 W D,

D-2 P, 0.214(0. 644) 0.031(0. 860) 1.176(0. 278) 0.089 .179(0. 284)
P, 0.111€0.739) 0.314(0.575) 0.906(0. 341) 0.070 . 1140. 284)
F, 0.487(0. 485) 0.109(0. 741) 1.901(0.168) 0.142 . 280(0.481)
B, 3.181€0.075) 2.952(0.086) 0.001(0.972) 0. 381 .106(0.116)
B, 0.074(0. 786) 0.0740.785) 0. 002(0. 968) 0.030 .037(0.109)
F, 0. 008¢0.927) 0.069(0.793) 0.477(0.490) 0.042 . 032(0.080)

D-1 P, 0.214(0. 644) 0.031(0. 860) 1.176(0. 278) 0.089 .179(0. 284)
P, 0.111¢0.739) 0.314€0.575) 0.906(0. 341) 0.070 . 114(0. 284)
F, 0.487(0.485) 0.109(0.741) 1.901(0. 168) 0.142 . 280(0.481)
B, 3.181(0.075) 2.952(0.086) 0.001€0.972) 0. 381 .106(0.116)
B, 0.074(0.786) 0.074€0.785) 0.002¢0.968) 0.030 .0370(€0.109)
F, 0. 008¢0.928) 0.068(0.795) 0.476(0.490) 0.042 .032(0.080)

D-0 P, 0.225(0.635) 0.036(0.851) 1.173€0.279) 0.090 . 180(0. 284)
P, 0.075(0. 785) 0.248(0.619) 0.870(0.351) 0.064 . 109 (0. 284)
F, 0.356(0.551) 0.052(0. 819) 1.943(0.163) 0.130 . 269(0.481)
B 3.310€0.069) 3.074(0.080) 0.001(0.973) 0. 394 .107¢0.116)
B, 0.054(0. 816) 0. 060(0. 806) 3.555(0. 0594 0.259 .081(0.109)
F, 1.612(0. 204) 0.846(0. 358) 1.536(0. 215) 0.999 .113(0.076) "

E-0 P, 0.508(0.476) 0.134(0.714) 1.682(0.195) 0.133 . 2045(0. 284)
P, 0.763(0.382) 1.141(0. 285) 0.793(0.373) 0. 145 .1602(0. 284)
F, 4.800(0.029) " 3.990(0. 046) " 0.24500.621) 0. 568 .4563(0. 481)
B 1.219(0. 270) 0.927(0. 336) 0.180€0.671) 0.181 .0807(0.116)
B, 0. 825(0. 364) 1.984(0.159) 4.478(0.034) " 0.224 . 0877(0.109)
F, 1.690(0. 194 0.439(0. 508) 5.694(0.017)" 0.323 .0634(0.080)
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Table 3 Estimates of genetic parameters for EHC of combination T14 X T14

— B = B
S i 18 28 B, fhiH{E B, fhii1{E F, 118
m 38.399 7 o 16.55 43.49 49. 48
d —8.014 9 g 8.73 30. 30 37.33
[d] —0.746 2 oo 6.76 12.13 11.09
[h] —4.3027 hie/ %o 52.74 69. 66 75. 45
e/ %% 40. 84 27.90 22. 40
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Table 4 All QTL detected for EHC with the method of CIM

QTL G N CH R VAN FRic X [ IR WY LODH  fRRRyFREAS R/ %
qEHC-Ch. 1-1 F, Chr. 1 26.5 umcl222-umc2025 —4.72 0.18 13.93 16.8
qEHC-Ch. 1-2 F, Chr.1  35.1  bnlgl803-umcl605 —6.02 0.43 21.30 26.4
qEHC-Ch. 5-1 F, Chr.5 40.2 umcl692-umc2115 1. 89 —0.73 2.61 2.6
gEHGCh. 5-2 F, Chr.5 56.3 umc1822-nc007 1.52 0. 22 4. 04 4.0
qEHC-Ch. 1-3 F. .5 Chr.1  19.4 umcl035-umcl222 —5.80 —0.13 12.92 20.4
gEHGCh. 1-4 F..s Chr.1  26.8 umcl1222-umc2025 —4.88 0.28 12. 68 15.0
gEHC-Ch. 1-5 F..5 Chr.1  34.9  bnlgl803-umcl605 —6.18 0.00 19. 26 23.6
gEHCGCh. 5-3 F.5 Chr.5 51.9 bnlg557-umc1822 3.41 0. 35 5. 44 6.2
qEHC-Ch. 54 Fy.5 Chr. 5 56.1 umcl822-nc007 2.29 0.67 5.71 5.9
qEHC-Ch. 7-1 F..3 Chr.7  82.5 umcl1029-umc1708 2.57  —0.74 2.57 3.4
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Fig. 2 Genetic linkage map and chromosome location of QTL clusters for EHC
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