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Abstract: The yield of hybrid seed production is very important to reducing the cost of hybrid seed in maize, and it directly affects
the extending acreage of one hybrid. The objective of this study is to dissect the genetic basis of the related traits of florescence for
hybrid seed production, and provide the genetic basis for raising hybrid seed production and maize breeding. A set of F,,, popula-
tion derived from a cross between two elite inbred lines, Qiong 68 and K12, were used as material for evaluating the related traits
of florescence for seed production in maize. The population was evaluated in two environments, and the genetic linkage maps were
constructed including 134 simple sequence repeat markers. The results demonstrated that day to pollination (DTP) had a positive
significant relationship to day to silking (DTS), silking duration (SD) and seed setting rate (SSR). And DTS also had positive
significant relationship to SD and SSR, so did SD and SSR, whereas pollination duration (PD) had negative correlation to DTP
and DTS. A total of 22 QTL were detected for the related traits of florescence for seed production using composite interval mapping
method, including 5 QTL for DTP, 4 QTL for DTS, 5 QTL for anthesis to silking interval (ASI), 4 QTL for PD, 2 QTL for SD,
2 QTL for SSR. Many QTL had interaction with environments.
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Table 1 Performance of the related traits of florescence for hybrid seed production in maize
HiL g ERLRIFE bR B/ d 2/ d B Er R/ d BN R/ 22 B/ d B5R/ %
Location Material and item DTP DTS ASI PD SD SSR
FBH 31 68 Qiong 68 56.97 58.36 1.22 5.00 2.82 0.34
Zhengzhou K12 64. 42 66. 74 1.10 5.67 3.58 14. 44
F, 53.42 53.61 0.19 4.63 3.16 3.32
Fp.y, ¥ Mean 61.35 63.08 1.38 7.08 3.09 15.48
AR ME Range 54.88 ~67.82  56.35~73.75 -2.18 ~6.67 5.00 ~11.00 2.00 ~4.20 0.00 ~72.82
W% Skewness -0.23 0. 68 0. 10 0.53 0.41 1. 16
I Kurtosis 0.03 1.21 1.41 2.82 0.11 1.58
wE 51168 Qiong 68 55.86 55.43 -0.54 6.17
Xuchang K12 62. 17 64.25 2.08 7.92
F, 51.67 51.67 0. 00 5.80
Fy., 7Y Mean 58. 67 59.37 0. 68 6.07
AR % Range 52.73 ~64.05 53.36 ~66.00 -2.52~3.33 4.50 ~8.37
fi & Skewness 0. 14 0.42 -0.35 0. 84
4% Kurtosis -0.06 0. 69 0.71 1.33

H: DTP. #&ME| 50% FEARHON A E] Time from sowing to pollination by 50% plants; DTS &R 50% ikt 22 YR} E] Time from so-
wing to silking by 50% plants; AST. HOH ZE it 22[A] 7 Anthesis to silking interval; PD: 25 1 Z/NEHUN I HObY 45 H A9 A E] Time
from 1st floret dehiscence to complete pollination; SD: 55 1 A~fE£21: H 4L 22 5¢ 4k H (9B ] Time from st filament appearance to

complete silking; SSR: £55* Seed-setting rate. The same as follows.
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Table 2  Variance analysis of the related traits of flores-

cence for hybrid seed production in maize

( F-value)

R y 2 ANt
ESAW R A veem 0

Source of variance DTP PD DTS

ASI

5 Location 5.79 35.17 9.48 52.23
FH AL Genotype 12.27%%  2.63*% 16.61** 31.46**
Hb S x FEFE R . . v .
B x B 3.54%F  4.20%F 5.91%% 18.27%"

Location x Genotype

. **P<0.01, The same as follows.
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Table 3 Correlation analysis of the related traits of florescence for hybrid seed production in maize

Hh A PR Uk I 22141 o it 2 O R 4 it 22 JE 39
Location Trait DTP DTS I B 459 ASI PD SD
HM 224 DTS 0.87**
Zhengzhou By 2t 22 (5] BE i AST -0.15 0.24
WOk A PD -0.18 -0.17 0.14
22 JH 1 SD 0.44* " 0.49 % * 0.14 -0.01
4550 SSR 0.51%* 0.50** 0. 00 -0.15 0.35%"
& 22 4] DTS 0.88"*
Xuchang B 2t 22 (8] BE - AST -0.25 0.22
ORI PD —0.45" " —0.44%* 0.08
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FIH 134 /> SSR #ricty 77 55 £ oK 10 SR EARm s e Bl , S BE R 2 093.3 M, “FHIX[H]
KE15.6 M (E2), DIAARE SO FEEE A SR, FIHE S X EERTETE 0. 05 B EH K2
DL T 24 A FKFFAE 22 AHSVRIRAY QTL (4 ME 2), H2 4~ QTL 78 2 A5 4 [R] ARG 5]
BERIE] 22 AR 5 QTL,

O 2 MRS IR IS 5 A QTL, M T4 4. 9 A 10 Jefatk b Hi ¢DTP9a 75 5 [R5 %
R E], 2 1 ANERLQTL, Al 4 B RO IR A AS 1Y 23. 64% F1 20. 65% , HIK H I 68 B/ s g3
FOVEFE . SN ARSI E] 3 A QTL A4 SRR AT A R R AR 5211 45. 40% , 1R B s A1) 3 A4~ QTL (BN
AR F TS S 48. 21% 223K IE] 4 A QTL, Hivh ¢DTS9a 7E 2 AN 5o 5[5 If we A I 3, w43
R AIAS S 25. 90% M 15. 43% , IR F B 68 BN AEHERLVER , KM ST E] 2 4~ QTL, Bk
o ] R R AR S0 36. 45% , VFE SAEINE] 3 A4S QTL, AN ] fi B R AR S G 44. 87% , HUky it
22 [6) B AE SN A B 4 RGN 2] 2 4~ F1 3 A QTL, Horp gASI4 Fl gASI6 3k [ K12 (0 S fE
HAY 3 AL R A B 68 I s A8, OB R AE 2 AR08 s e ) 4 A~ QTL, H i 7452
Ytk b1 gPD2c Pl fRBEFTUAR 1K) 35. 33% , H& 1 %0 QTL, tk A K12 M S Esee /A, it
22 JEAE AR s AR 2 A QTL, Al 43 fif et 22 JE] 91 R AR S 1Y 13. 57% F113.51% , 34 H ok H B 68
O Ve o 5 S AEFR M AR 2 2 A QTL, 43I0 T45 4 RIS o Yeaddk b, al 2 5l it 5
KRR FAY 14.95% F116.21%
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Table 4 QTL detected for the related traits of florescence for hybrid seed production in maize

S, LGN 3745 PERIC JPERLN, SRR D/A FEH R * BIRER/ % LOD {H
Location Trait QTL Flanking markers Additive  Dominance Gene action™ Variance explained LOD score
FH Bk ¢DTP9a  umc2346 — mc1033 1. 80 -0.16  -0.09 A 23. 64 7.22
Zhengzhou DTP ¢DTP9b  umcl033 - phi022 1.52 -0.28 -0.18 A 12.99 4.07
¢DTPIOb  MZETC34 - phi062  —1.48 .13 -0.76 PD 8.77 3.89
it 22181 qDTS9a  umcl657 — umcl033 2.63 -0.52  -0.20 A 25.90 7.78
DTS qDTSI0  MZETC34 — phi062 ~ —1.92 .27  -0.66 PD 10. 55 4.41
WMyt 22[8]  gASII umel323 - umcl281 0.20 -0.93  -4.65 o)) 12.78 3.84
FEL ASI qASI8h  phil0175 — bnlg2082 0.13 0. 81 6.23 oD 13. 67 4.06
o E qPD2a phi083 — umc2380 0.58 -0.35  -0.60 PD 13.25 4.23
PD ¢PD2b  umcl525 —bnlgl893  —0.26 0.24  -0.92 D 16. 40 4.14
22 JE 1) ¢SD4a umc2027 - phi079 0.14 0.09 0. 64 PD 13.57 5.02
SD qSD4b phi079 — nc005 0.10 0.22 2.20 oD 13. 51 4.43
EEES qSSR4 phi093 — umc1847 0.11 -0.08 -0.73 PD 14. 95 3.79
SSR ¢SSR9 umc2346 - phi065 0.11 -0.05 -0.45 PD 16.21 4.50
wE Bk qDTP4 phi093 — umc1847 1.57 -0.41  -0.26 PD 17.10 4.36
Xuchang DTP gDTP9a umc2346 — phi065 1.57 -0.38 -0.24 PD 20. 65 5.88
gDTP10a  umcl291 — umc2053 -1.32 1.35 -1.02 D 10. 46 3.90
I 22 1] ¢DTSI  umcl1395 — bnlgl598 0. 67 -1.63  -2.43 (o)) 13. 50 4.17
DTS ¢DTS9a  umcl657 — phi065 1.56 -1.03  -0.66 PD 15.43 4.25
qDTS9b phi065 — phi022 1.66 -0.98  -0.59 PD 15. 94 5.11
WO B2 gASH phi093 — bnlg2162 -0.65 0.16 -0.25 PD 14. 40 4.10
R ASI gASI6  umcl887 —umcl1979  -0.73 -0.11 0.15 A 15.35 4.06
qASI8a  umcl032 - bnlg666 0.31 -0.73  -2.35 oD 12. 67 4.05
ok qPD2c  phil01049 — phi039  -0.23 0.27 -1.17 D 35.33 3.83
PD ¢PDI0  umcl291 — umcl319 0.37 -0.53 -1.43 (o)) 13.92 3.96

E: CFEFERV Gene action: A: fillPE Additive (D/A=0~0.2); PD; #B4r %1 Partial dominance (D/A=0.2~0.8); D; W
Dominance (D/A=0.8~1.2); OD: #EVE Over-dominance (D/A>1.2)
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Fig.2 QTL detected for the related traits of florescence for hybrid seed production in maize

B AR RPN, B EIES A, Lucidity indicates the QTL detedted in Zhengzhou, and black indicates the QTL detedted in

Xuchang.
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