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QTL Mapping of Ear Traits in Maize Grown under

Two Nitrogen Applications
LIU Jian—chao, MI Guo—hua, CHEN Fan—jun
(Key Laboratory of Plant Nutrition, Minisiry of A griculture/Key Laboratory of Plant—Soil Interactions, College of
Resources and Environmental Sciences, China A gricultural University, Beijing 100193, China)

Abstract: In this study, an Fg maize RIL population derived from elite hybrid maize YY22 (Z3 x 87-1) was used
to identify the QTLs for ear traits under high (HN) and low nitrogen (LN) applications in the field. QTLs for ear length
(EL), row number(RN), kernel number per row(KN), 100-kernel weight (KW) and kernel weight per plant(KWP) were
identified by compositing interval mapping. Totally 24 QTLs were detected, 13 QTLs under HN and 11 QTLs under
LN condition. These QTLs clustered mainly in chromosome 1(8 QTLs), 5(6 QTLs) and 8(5 QTLs). A few loci were de—
tected under both LN and HN applications for ear traits, suggesting there was a different genetic basis controlling ear
traits under LN versus HN condition in maize. A major QTL on chromosome 1(umec1122/bnlg1556) for KWP under LN
condition explain 19.7% of the phenotypic variation. This locus also affected EL, KN and KW under LN condition.
Comparing those previously reported QTLs in the same chromosome region, we found that ume1122/bnlg1556 was a
QTL-rich region for grain yield and N efficiency traits. Marker—assisted selection (MAS) for this region may be
promising for breeding N efficient maize cultivars.
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Table 1 ~ Phenotypes of the parents and RIL population under two N applications

6 Parents WA ALREMA RIL
RV Mk
N level Trait - _ AR S SFAE FrifEzE s JEE Iy
Range Mean Standard difference Skewness Kurtosis

oA T (em) 14.8 11.9 8.9~18.0 13.4 1.7 0.54 0.47
A TELAT) 12.4 13.8 8.5~18.0 13.5 1.8 -0.49 0.78
ARk 26.1 17.0 8.0 ~38.8 19.2 42 0.63 0.45
TR (g) 22.4 24.7 16.2 ~30.7 23.5 3.1 -0.67 0.65
TR () 62.2 58.1 13.5~99.2 49.2 16.2 0.87 0.41

AN it 24 K (cm) 14.2 10.8 74~175 12.4 1.7 0.37 -0.26
AT 123 12.3 8.7~16.7 13.1 1.8 0.22 -0.38
ATRIELCR) 243 14.2 6.8~353 16.2 49 0.48 0.84
HRIH (g) 223 242 132~31.3 232 32 -0.34 0.56
TR (o) 53.5 41.4 8.6~92.1 40.8 16.1 0.29 0.71
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Table 2 QTL detected for ear traits under two N applications

PE R R Pt fk FricXIa] LoD T TR (%)
Trait N level Chromosome Marker interval Additive effect R?
K moOA 5 umc2164 ~ umcl 155 3.98 -0.63 10.8
) 8 umcl460 ~ umecl562 3.13 0.55 8.9
ANt 1 ume1122 ~ bnlgl556 297 -0.57 10.7
AR 5 umel155 ~ umel019 479 -0.67 13.3
TEATHL A 1 bnlgl614 ~ phi001 2.83 -0.55 8.9
A 4 phi079 ~ umc1896 3.01 0.62 12
PN 1 umecl122 ~ bnlgl556 3.53 -1.07 122
PN 5 phil09188 ~ umc2373 3.14 -0.58 10.1
TTRIEL = 8 bnlgl067 ~ umc2147 5.15 -2.44 20.2
mOA 9 umcl1033 ~ phi027 293 1.69 8.3
ANt 8 umc2075 ~ umecl615 3.59 -2.08 14.6
SR A A 1 umcl169 ~ bnlgl811 6.16 1.23 23.7
A 1 umel122 ~ bnlgl556 7.11 -1.18 26.8
mOA 2 umcl065 ~ umel755 4.44 0.91 17.7
&R 5 bnlg278 ~ phi048 2.90 -1.14 6.0
PN 1 umel1122 ~ bnlgl556 4.63 -1.20 18.6
AN 5 bnlg278 ~ phi048 5.41 -1.51 203
Tt mOA 1 umc1354 ~ phi097 3.86 7.49 20.5
mOA 5 phi048 ~ bnlgl1306 3.02 -5.06 12.4
A 8 umc2075 ~ umel615 3.03 -6.23 145
PN 1 umel122 ~ bnlgl556 5.01 -6.09 19.7
PN 2 bnlg2144 ~ umcl464 7.50 7.42 28.0
PN 4 bnlgl937 ~ nc005 3.67 5.76 11.9
N 8 umc2147 ~ umc2075 3.19 -4.70 13.1

PR AR A IE (LR BEAS 73 (A0 R DA S A0V A 5 At S8R A SRR A0 AR 871 IR i PR AL

Note: A positive value means that Z3 carries the allele for an increase in the trait, and a negative value means that 87-1 carries the allele for an

increase in the trait.
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