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T HARERELE 3 NPMATEAR, 1 178 NRZREAR, @iddes. MM FArictBissEm s, WET &L
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i gDTS9a, 745 9 Yetfk, TRl s 5y 3.05%; 22 B0 Al bR (AST) FHEA7 5 gASIT0a, 13 T4
10 Jetifk, IfRRBERAZERN 30.74%. ANHEASMHT, B (DTP) ML ¢DTPY, WIffRBRAA 71
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Abstract: [ Objectives ] The purpose of this study was to dissect variation of maize flowering-related traits
under two conditions of nitrogen applied normally or none, and to map the related QTLs. [ Methods ] One panel
included 160 Single Segment Substitution Lines (SSSLs) was constructed by using foundation parental lines of
Zong3 and Xul78 as donor and receptor parents, respectively. The panel was treated with two conditions of
nitrogen applied normally or none by using the split-plot experiment design, and the nitrogen treatment was set as
the main plot and genotypes were set as the sub-plots under three environments, including Guiyang, Dejiang in
Guizhou Province and Luoping in Yunnan Province. Three flowering-related traits, including day to pollen (DTP),
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day to silk (DTS) and anthesis-silking interval (ASI), were investigated in one treatment. [ Results ] The results
showed that across the whole genome, about 54 flowering-related traits QTLs were identified under the two N
treatments, which were mainly located on the chromosome 1, 3, 6, 9 and 10, among them, 3 QTLs were common
under three environments. Under N+ treatment, QTL ¢D7S9%a controlling day to silling (DTS) was found which
was located on chromosome 9, and could explain 3.05% genetic variation; another QTL gA4S/10a controlling the
ASI was also found, which located on chromosome 10, and could explain 30.74% genetic variation. Under N—
conditions, QTL ¢gDTP9 was identified, which could explain 3.43% genetic variation of DTP; gDTS5%a related
with DTS was found, which located on chromosome 9, and could explain 4.08% genetic variation; QTL gASI10
was also identified, which located on chromosome 10, and could explain 50.28% genetic variation. Comparing
between N+ and N— conditions showed that, the QTLs identified under N— was much more than those under N+
treatment. [ Conclusions ] Two commonly QTLs are existed in the two nitrogen treatments, one is gD759%a,
which is located on Bin9.02, with flank markers of umc1170-umc1636-bnlg1401-umc1271, and the other is
qASI10a, which is located on Bin 10.04, with flank markers of umc1077-umc1053-umc2350. These loci may play

important role in nitrogen absorbing, transporting, and utilization during maize development, and served as

candidate loci in further map-based cloning of maize flowering-related traits.

Key words: maize; single segment substitution lines (SSSLs); nitrogen levels; flowering related traits;

quantitative trait locus (QTLs)
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Table 1 Soil fertility at the 0-20 cm layer

H e PERC T HHLE
Total N Avail. P Avail. K oM
Location
(g/kg) (mg/kg) (mg/kg) (g/kg)
{#9T EL Dejiang 1.96 52.74 162.20 22.50
DtPHTH Guiyang  1.69 47.10 333.00 29.05
PF-H Luoping 245 38.36 302.80 55.07
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Table 2 Performance of SSSLs population in the three experimental sites
BER SSSLs population
b3 [N 250 Hb 178 Z53
Treatment Trait Site Xul78  Zong3 FHfE ARSI Dk 2 e
Mean + SD Range Skewness Kurtosis
N+ O HA 89T, Dejiang 85.5 86.5 88.3+1.9 84.5~94.5 0.77 1.14
Days to pollen .
ystop H#FH Guiyang 79.0 81.5 79.6 = 1.7 74.0~86.0 -0.42 1.72
B Luoping 73.0 73.5 743422 68.0~80.5 0.15 0.27
#8IT. Dejiang 9.0 940  926=17 90.0~99.5 1.47 2.85
223 .
. 5tH Guiyang 81.0 88.0 82.1+1.7 76.5~87.0 -0.09 1.03
Day to silk
%°F Luoping 76.5 79.0 773+25 71.0~84.0 0.26 -0.16
ORI 22 1] 40 87T, Dejiang 55 7.5 43408 1.5~6.5 0.06 0.47
ASI .
F+BH Guiyang 2.0 6.5 25+0.6 1.0~5.0 0.79 1.93
% - Luoping 3.5 5.0 3.0+1.1 1.0~6.5 0.71 0.54
N- ] 87T, Dejiang 89.0 880  89.5+1.8 85.5~97.0 0.84 1.52
Day to pollen .
viop #IA Guiyang 795 810 807+15  76.5~85.5 0.05 0.90
%°F Luoping 72.5 73.5 75.4+2.0 70.0~82.0 0.28 0.60
i 22 11 53T, Dejiang 93.0 97.0 93.8+1.9 90.0~102.0 1.18 2.00
Day to silk .
Y H#FH Guiyang 82.0 84.5 83.5+18 80.0~88.0 0.33 0.08
% - Luoping 75.5 78.8+2.5 73.0~85.5 0.55 0.18
Ok —I 22 [ R 89T Dejiang 4.0 9.0 43+0.7 2.5~6.0 0.06 —0.54
Anthesis—silking ~ .
+FH Guiyan . . 8+0. 1.5~55 . .
interval (ASI) B yang 25 35 2.8+0.8 1.22 1.86
%5 Luoping 3.0 34+13 1.0~7.5 0.69 0.21
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