T K BE 2£2017,256):1~7

Journal of Maize Sciences

TEHS: 1005-0906(2017)06-0001-07

DOLI: 10.13597/j.cnki.maize.science.20170601

ERGESNREASHEERAXEKSH

Z O, KR L EPRL IR, BT
(1L I AT RBFFEE JRAS 6111305 2. TR AR FLEB: TR 408000)

B OE: LI360 M BAT Iz AL S TR [ 22 R IR, 23 E P SN e JHEZE AN 2 7Y RN 4
MR, M 44 569 /1> SNPARICH TP RS BEAT 2R AOCH M o SRERT FEA IR T, bk AL
PR PF S IEA MG, = F BB A IEARICR o SRANR A AR MLM 78425 PR 21 8 il A 0 42 i ik g
FIREAL 25 64 SNP BEA 2408 , SEAS N2 6 4> 58k o {08 25 OCTHR A SNP AL, AR AL S 19 14.26% 5 K I 1] 18 > S REAL
o A IR ) SNIPSL A, ifp R 28 TR S 1) 12.62%0 o A D)1 HHERIIRRE 2 P> R A58 v RS I 381 1445 B g AR SR AR RE 1Y
SNP, PR3 IR F A K -5 A AR 0 5 A 5% DT RES 5 A A i, BETTRHZ 25T T

KR FOK MR A R 5 SNP 5 4 3 PR A ST AT

FEHES . S513.035.3

NXakFRINAD . A

Genome—wide Association Analysis of Plant Height and Ear Height in Maize
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Abstract: A total of 360 maize inbred lines with widely genetic variation were subjected to investigation of

plant height and ear height under different environments including Chongzhou, Hongya, Ya’ an, and Xishuangban-

na. Combined the phenotypes, 44 569 SNP makers were used for genome—wide association analysis. The results

showed that, the phenotypic values for both the traits displayed normal distributions, and a significantly positive cor-

relation was observed between plant height and ear height in each of the environments. Under four environments, a

total of 6 and 18 SNP loci were detected for plant height and ear height by the model of MLLM, respectively, which ex-

plained up to 14.26% and 12.62% of phenotypic variation. Among them, a common plant height SNP was detected

in both Hongya and Ya’ an, which was associated with the candidate gene GRMZM2G101463. The gene participates

in biosynthesis of and Auxin, regulating internode length of maize stem.
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K F Microsoft Excel 2007 11 IBM SPSS Statistics
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[EIBZ 5 e RN B [ W 7 =R A e N I
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Table 1 Population characteristics of plant heights and ear heights in different environments cm
PE IR FRiE Plant height FEfZfE  Ear height
i (/T I A % WO mmoURey s M A % 0

SYEL 175.295 183.221 200.356 195.951 61.731 59.395 77.154 69.263
2% 476.874 532.472 576.323 676.487 193.578 167.458 346.657 301.322
bRz 21.837 23.075 24.007 26.009 13.913 12.941 18.619 17.359
S 0.027 0.038 0.238 -0.154 0.078 0.282 0.236 0.213
1S -0.423 0.118 0.335 -0.046 -0.214 0.304 0.056 0.110
e KAE 237.383 246.500 280.694 269.000 101.188 102.125 130.313 126.844
e/ ME 124.333 117.357 143.250 125.450 24.679 25.444 36.786 31.417

R2 ARMETHREMELTHIEXME

Table 2 Correlation of plant and ear heights in different environments

AN

Environment

HRAREL

Correlation coefficient

PERLRRA
S5 M
[

0.788%%*
0.590%%*
0.761%*
0.772%%*

TE N 0.01 K TR EE. TKRE.

Note: ** indicated significantly different at 0.01 level. The same below.
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The distribution of all traits in different environments
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Table 3 Analysis of Variance for plant and ear heights

PR L= A 15
Source Plant height Ear height
R IEAEHY 1209 704.50% 471 229.50%
HEP A 491 123.16%* 152 519.03%*
w8 171 181.25%* 87 046.59%
SRR S T A 545 438.75%% 230 353.89%*
w%E 204 743.81 185 858.36
B3t 1414 448.25 657 087.88
H(%) 70.72 57.82
-
- ® BN ® CZ ®YA ®HY PH. 535%
5 - -~ g 1
¥ : §
2 3 “
g .
1 2 3 4
Expected —og10(p)
B2 MLMEE TARERER GWAS %R
Fig.2 The GWAS results of different environment condition under MLM model
T4 ARABETHNERKSNELSAI SNP
Table 4 SNPs affecting plant height(PH) and ear height(EH) in different environments
B2 P AR SNPHRiL Refaff i s PAi -
Environment Trait SNP Marker Chromosome Locus P value
PURURAN Tl SYN32392 3 212194737 bin3.08 0.000 044 3 0.1057
S5 TEA SYN11386 2 9985308 bhin2.02 0.000 028 2 0.108 9
TR PZE-104106315 4 182583576 bin4.08 0.000 083 8 0.095 7
Ay PZE-104106325 4 182594132 bin4.08 0.000 083 8 0.095 7
ot T = PZE-108104692 8 159792420 bhin8.06 0.000 089 8 0.095 1
Tl = SYN20003 9 8954555 bhin9.01 0.000 065 2 0.099 3
TR PZE-110059260 10 113356929 bin10.04  0.000 026 5 0.1127
it e ¥ PZE~-105165920 5 209694832 bin5.07 0.000 016 4 0.1156
M %@ T PZE-101177457 1 222399974 bin1.07 0.000 050 3 0.104 7
FEA SYN31586 3 143004803 bin3.05 0.000 007 01 0.1262
TR SYN795 3 42542519 bin3.04 0.000 030 5 0.106 3
A PZE-103043451 3 42253486 bin3.04 0.000 030 7 0.106 3
A PZE-103043664 3 42906473 bin3.04 0.000 061 6 0.098 8
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4R 4 Continued 4
) Pk SNPHRIE PRGRES i # B P "
Environment Trait SNP Marker Chromosome Locus P value
M %@ Rl PZE-103014729 3 7959095 bin3.02 0.000 063 8 0.099 2
T PUT-163a-60339740~2390 6 157024972 bin6.06 0.000 079 6 0.104 6
FEA PZE-106026938 6 63239611 bin6.01 0.000 095 9 0.094 2
A SYN25079 7 124570321 bin7.02 0.000 038 4 0.105 2
TEA 1 PZE-109046118 9 79119114 bin9.03 0.000 029 9 0.108 1
Tl PZE-109109509 9 150234107 bhin9.07 0.000 038 5 0.1050
He % B w PZE-105165920 5 209694832 bin5.07 0.000 004 25 0.1299
= PZE-105108264 5 164842617 bin5.04 0.000 014 0.1426
¥ SYN6007 5 179010539 bin5.05 0.000 074 6 0.098 5
o PZE-105025237 5 12648052 bin5.02 0.000 080 2 0.079 0
L7 PZE-105120411 5 176984485 bin5.05 0.000 099 5 0.094 3
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