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Abstract: A molecular linkage map for the maize hybrid of cross between Ye478 and Dan340 was constructed by using 150
co-dominant SSR markers. The total map length was 1 478.7 cM with an average interval of 10.0 cM. Composite interval
mapping was used to identify the plant height (PH) and ear position (EH) QTL at 5 environments based on the phenotypic
data of 397 F,.; families. Then 21 PH and 25 EH relevant QTL were identified. The mean contribution of 12.2% and 14.9%
QTL for plant height was identified at the interval of umc2025 —umc1035 on chromosome 1 and umc1822 —bnlgl1118 on
chromosome 5, respectively. Meanwhile, the mean contribution of 10.2% and 22.8% to ear position were identified at the
interval of phi029 —umc1102 on chromosome 3 and phi109188 — bnlg1118 on chromosome 5. The main QTL for PH and
EH were both found at the regions of Bin5.05 — 5.07 on chromosome5. The additive and partial dominant effects were the
main genetic basis for plant height and ear position in maize. The effect of population size and environments on QTL map-

ping were analyzed.
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Fig. 1 QTL position for plant height (PH) and ear position (EH) in maize genetic map
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Table 1 Estimates of phenotypic value and variation for plant height and ear position under five enviornments

Fa.s F». ; population
A _ b 478 340 F, -
Trait Environment Yed78 Dan340
Means Range CV% Skewnss Kurtosis
PH El 154.46 179.77 217.99 186.94+0.86 128.51-232.85 9.2 —-0.18 -0.12
E2 157.26 191.63 213.68 194.73+0.83 152.42-258.22 8.53 0.08 0.11
E3 140.38 164.91 192.51 167.07+0.74 132.91-208.93 8.81 0.16 -0.23
E4 138.64 162.49 184.75 163.18+0.68 129.00-199.22 8.29 -0.01 -0.23
ES 156.9 210.81 214.03 192.36+0.83 146.67-245.55 8.58 —-0.12 —-0.21
EH El 70.23 91.34 103.08 83.85+0.54 56.56-116.80 12.89 0.17 —0.48
E2 69.98 92.77 85.57 82.58+0.53 57.57-114.50 12.9 0.14 -0.32
E3 59.91 80.76 78.89 68.09+0.43 46.03-97.59 12.7 0.26 -0.22
E4 63.25 75.35 80.65 70.92+0.41 50.42-95.46 11.39 0.24 —-0.14
ES 78.65 109.03 96.37 91.46+0.56 66.25-121.11 12.29 0.16 —-0.41
:*PH ,EH ;"El E2 E3 E4 E5 06 07 06 07 ;¢ (

)
Notes: * PH: Plant height, EH: Ear position; ® E1: Beijing in 2006, E2: Beijing in 2007, E3: Henan in 2006, E4: Henan in 2007 and E5: Xinji-
ang in 2006; © Standard errors are attached behind the means

R2 HESMEASRIREEEEEX

Table 2 Pearson correlation coefficients among environments for plant height and ear position

Environment El E2 E3 E4 E5
El 0.83" 0.87" 0.79™" 0.85™
E2 0.82"° 0.77" 0.84™" 0.78""
E3 0.87" 0.8 0.77"" 0.79""
E4 0.79"" 0.83"" 0.817° 0.73™
E5 0.84" 0.79" 0.8 0.73"

Py 0 wF
B >

Notes: * Relation coefficients among environments for ear height in the upper triangle; °Relation coefficients among environments for plant
height in the lower triangle; ** Significant at the 0.01 probability level.

1 2357 8 10 , 1 2
3 5 , QTL 25 QTL,
0.8%~14.9% 13 5 , 1 3 4 5 7 8 9 3 5 9
QTL QTL , QTL
, Bin1.05 — 1.06(umc2025 — umc10 35) 0.2%~23.7% QTL
phic phld phle Bin5.05 - 5.07(umc1822 , Bin3.04 — 3.05(phi029 — umc1102) eh3b
— bnlg1118) phSb  ph5c, eh3c, 10.2%, Bin5.03 — 5.07(phi1091
12.2% 14.9% , QTL 88 —bnlgl118) eh5b  eh5c eh5d ehbe
phlb ph2b  ph2c 22.8% , eh3a
Stuber U QTL eh7a , QTL
,6 QTL , 7.9%, 12 ,12 QTL , 9.5%, 10
R 6.3%, 1 R 7.0%, 1 ,
R 0.8%, 2 , 1.3% 2 R 0.6%

1.2%
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Table 3 Chromosomic location, effects and types of individual gene action of QTLs for plant height(PH) and ear position(EH)
in maize under five environments

b

QTL* . . LOD i R* (%)
Marker interval Location (cM) A D |D/A | Gene action
PH
phla bnlg149 — bnlg1429 26.71 3.94 3.17 -0.14 0.04 A 2.35
phlb bnlg1429 — phi339017 66.71 3.29 2.06 2.18 1.06 D 0.79
phlc umc2025 —umc1395 102.71 18.06 7.78 -1.75 0.23 PD 12.46
phld umc1395 —umc1590 109.01 16.23 7.77 -2.49 0.32 PD 12.10
phle umc1590 —umc1035 117.91 14.27 7.73 -2.08 0.27 PD 12.02
phif umc2241 — phi22756 2 199.91 4.62 -3.88 -0.09 0.02 A 3.27
phlg umc1605 — phi064 220.81 3.32 —-4.25 1.34 0.31 PD 3.67
ph2a umcl165 —bnlgl017 13.81 4.34 -3.89 1.19 0.31 PD 3.55
ph2b umc1934 —bnlgl25 56.91 2.62 -2.41 4.60 1.91 oD 1.38
ph2c bnlg125 — phil09642 70.21 2.72 -2.14 4.97 2.32 oD 1.08
ph3a phi029 —umc1773 87.81 9.31 4.22 2.80 0.66 PD 3.87
ph3b umc1102 —umc2265 100.21 12.15 4.11 2.49 0.60 PD 391
ph3c umc2050 — bnlgl754 151.01 4.44 -3.07 -1.38 0.45 PD 2.04
ph5a bnlg565 — bnlg1046 48.11 5.90 -5.09 1.08 0.21 PD 4.72
ph5b umc1822 —umc1019 93.81 18.07 -8.51 0.30 0.04 A 14.93
ph5c phi048 —bnlgl118 116.51 15.27 -8.39 1.32 0.16 A 14.90
ph7a umc1066 —bnlg1247 49.21 7.37 -5.91 0.57 0.10 A 7.72
ph7b umc1983 —bnlg339 63.11 7.28 —6.40 1.70 0.27 PD 8.99
ph8 umc1384 —umc1663 135.11 8.15 -4.07 -0.76 0.19 A 4.01
phl0a bnlgl451 — phi059 2591 4.67 -4.60 2.62 0.57 PD 4.86
ph10b bnlg210 — phi084 50.61 3.32 -3.64 1.97 0.54 PD 3.04
EH
ehla umc1590 —umc1035 115.91 13.25 4.35 -1.09 0.25 PD 9.34
ehlb phi308707 — umc2241 188.11 7.43 -3.10 -0.46 0.15 A 5.45
ehlc umc1737 — phi227562 199.91 7.67 -3.15 -0.33 0.10 A 5.44
eh3a umc1394 —bnlgl1523 30.41 4.28 -0.68 4.54 6.72 oD 0.24
eh3b phi029 —umc1773 87.81 14.03 4.16 0.81 0.19 A 9.60
eh3c umcl1773 —umc1102 96.41 16.67 4.38 -0.17 0.04 A 10.75
eh3d umc2050 —bnlgl754 151.01 4.32 -1.55 -1.27 0.82 D 1.32
eh4a bnlgl621 —umc1847 71.61 4.25 -2.30 -0.09 0.04 A 3.01
eh4b umc1847 — phi092-b 92.71 4.95 —-2.94 0.55 0.19 A 4.13
ehdc phi092-b —umc1101 103.81 543 -2.37 -0.54 0.23 PD 2.68
ehb5a bnlg565 —umc1692 50.11 3.74 -2.69 0.78 0.29 PD 331
eh5b phil09188 — umc1822 83.61 23.33 -6.72 -0.14 0.02 A 23.72
eh5¢ umc1822 —umc1019 93.81 26.88 —6.55 -0.17 0.03 A 22.38
eh5d umcl1019 — phi048 99.01 26.07 -6.51 0.11 0.02 A 22.09
eh5e phi048 —bnlgl118 114.51 20.53 -6.55 1.57 0.24 PD 23.13
ehsf umc1792 —bnlg389 143.81 5.75 -3.30 1.92 0.58 PD 593
eh7a bnlg2132 —umc1066 27.11 2.93 -1.27 -1.71 1.35 oD 0.94
eh7b umc1066 —bnlg339 54.01 2.68 -1.37 -0.86 0.63 PD 1.08
eh8a umc1304 — phil 15 56.61 8.37 -4.19 2.30 0.55 PD 9.74
eh8b umc1858 —bnlg666 70.61 9.57 -3.97 2.00 0.50 PD 8.87
eh8c umc1384 —umc1663 136.21 3.48 -2.06 0.72 0.35 PD 2.59
eh9a phi028 — phi022 48.41 3.06 1.94 -0.36 0.18 A 2.24
eh9b phi022 —umc1519 63.11 4.78 1.95 0.38 0.19 A 2.22
eh9c umc1519 — phi236654 87.61 5.30 2.30 0.84 0.37 PD 3.16
eh9d phi236654 — umc2089 106.31 4.37 2.25 -0.21 0.09 A 3.00
1 *QTL ; a,b,c QTL; " A ,PD
,D ,0D R*(%):

Notes: * QTLs were named after the abbreviation of the first letter of the name of the traits with a number indicating the located chromosomes.
The following numbers a, b, ¢ indicate the QTL for the same trait on same chromosome but different at different locus.” A: Additive; PD:
Partial dominance; D: Dominance; OD: Overdominance. R*(%): Phenotypic variation.
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Table 4 Comparision of QTL gene action for plant height and ear height in smaller population

Reference A PD" D’ ob* Population Size (bp)
PH

[25] 2(20.55) 1(17.9) 0 2(45.2) 7922% 5003 106
[29] 1(39.5) 0 1(17.0) 3(8.16) Mo17xH99 150
[16] 1(26.5) 2(22.1) 0 2(10.6) ( 3xP138)F,; 166
[36] 0 3(18.2) 2(23.1) 1(19.6) A188x91 15 139
[15] 4(12.74) 0 0 4(4.3) Mol7xH 184

1(12.9) 1(19.4) 3(18.3) 1(24.9) H21xMol7 120

1(17.0) 0 0 4(19.65) 330xK36 114
[37] 0 3(9.7) 1(14.9) 3(11.36) B73xL050 180
[30] 1(2.07) 1(6.03) 1(3.89) 3(4.72) L-20-01FxL-02-03D 256
[28] 1(7.00) 4(8.35) 0 3(10.26) R15x 478 229

EH

[30] 2(7.75) 4(5.54) 1(1.47) 2(3.58) L-20-01FxL-02-03D 256

0 2(12.75) 1(8.8) 1(15.6) 330xK36 114
[37] 2(13.4) 2(13.95) 1(13.3) 3(9.37) B73xL050 180
[36] 1(12.9) 1(29.9) 0 0 A188x91 15 139
[15] 5(6.17) 0 1(4.76) 2(4.77) Mo17xH 184
[16] 1(41.4) 3(15.13) 0 1(18.4) 3xP138 F2:3 166
(28] 0 2(10.55) 0 1(12.15) R15x 478 229

:*QTL Ne) DA ,PD ,D , 0D

Notes: * Number of QTL gene effects, the numbers in brackets were average contribution; A: Additive; PD: Partial dominance; D: Dominance;
OD: Overdominance.
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