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Genetic Analysis of Segregation Distortion of Molecular
Markers in Maize F, Population
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Abstract A genetic linkage map of maize was constructed using 150 SSR and 24 RFLP markers with F, population from an elite
hybrid Zong3 x 87-1 . Among 174 markers covering whole maize 10 chromosomes 49 markers 28.1% showed the genetic dis-
tortion P < 0.05 .Of the total segregation distortion markers 11 markers 22.5% deviated toward male parent Zong3 while 12
markers 24.5% deviated toward female parent 87-1 besides 25 markers 51.0% distorted to heterozygote. Only one marker
distorted to both parents. Totally 14 segregation distortion regions SDRs were detected among 9 different chromosomes. Four of
them were located in near regions where gametophyte genes were mapped indicating that segregation distortion may be caused by
gametophyte genes partially. Two segregation distortion regions SDR6-1 and SDR7-1 detected in this study seemed to be new seg-
regation distortion regions. In this paper reasons for segregation distortion and effects of segregation distortion on genetic mapping
and QTL analysis were discussed. Regarding to QTL analysis with single locus segregation distortion would not affect QTL map-
ping but regarding to analysis of digenic interactions for epistasis the fewer distortion markers and larger size population would be
needed.
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Table 1 Chi-square test for segregation distortion of markers in F, population

1

Y

Genotype in F, population

Markers Chr. A/A B/B A/B X Direction of skewed
bnlg2180 1 62 86 108 10.75° " 87-1
bnlgl811 1 47 84 126 10.75" " 87-1
umcl035 1 30 86 141 26.83" " 87-1
bnlgl556 1 54 85 126 7.897 87-1
umcl28 1 29 102 124 41.98" " 87-1
bnlg1643 1 18 34 41 6.8" 87-1
umcl158 3 46 77 131 7.81" 87-1
bnlg2291 4 47 79 133 8.09" 87-1
umcl08 5 48 81 136 8.4" 87-1
bnlgl617 6 61 97 89 29.76" " 87-1
npi285 10 88 26 113 33.87" " 87-1
umecl169 1 47 74 143 7.357 Heterozygote
umel122 1 29 84 150 28.27 " Heterozygote
umc2032 2 46 75 143 8.2" Heterozygote
nc003 2 60 45 157 12.03° " Heterozygote
csu29 3 56 39 132 8.57" Heterozygote
umc2127 3 60 52 152 6.54" Heterozygote
bnlgl035 3 57 44 152 11.61°" Heterozygote
bnlgl047 3 56 45 162 15.06" " Heterozygote
bnlgl1350 3 65 47 152 8.51" Heterozygote
bnlgl1621 4 46 69 142 6.95" Heterozygote
umel317 4 39 62 161 17.77" " Heterozygote
bnlgl217 4 47 73 141 6.87" Heterozygote
bnlgl755 4 38 72 148 14.55" " Heterozygote
bnlg1023 4 32 61 162 25.26" " Heterozygote
bnl17.7 5 55 44 139 7.39" Heterozygote
umc2373 5 45 72 139 7.58" Heterozygote
bnlg398 7 59 23 128 224177 Heterozygote
bnlg2233 7 80 28 157 29.46" " Heterozygote
umc1034 8 56 56 152 6.06" Heterozygote
umecl2 8 56 38 131 8.96" Heterozygote
umcl1033 9 38 62 164 19.87° " Heterozygote
phi065 9 44 57 147 9.96" ~ Heterozygote
bnlgl27 9 41 71 146 11.45°" Heterozygote
bnlgl02 9 47 59 147 7.78" Heterozygote
csu28 9 52 39 171 23.27 7 Heterozygote
bnlgl014 1 58 30 9 9.03" Zong3
bnlg1083 1 80 42 113 12.637 7 Zong3
umc66 4 54 28 90 8.23" Zong3
umcl692 5 91 50 117 15.26" " Zong3
umc85 6 84 51 106 14.12" " Zong3
phi077 6 95 55 109 23.35" " Zong3
umc21 6 78 46 119 8.53. Zong3
bnlgl364 7 78 50 135 6.14" Zong3
mmc0171 7 112 37 113 47.88" Zong3
umcl291 10 109 51 103 37.93" " Zong3
bnlgl451 10 85 51 130 8.82" " Zong3
csud8 10 45 72 124 6.25" Zong3
bnlg2077 2 42 41 50 8.2" Zong3 87-1
*  P=0.05 * % P=0.01

* at 0.05 significant level * * at 0.01 significant level.
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Fig.2 Distribution of segregation distortion regions in molecular linkage map

* represents a distortion marker SDR means segregation distortion regions

and numbers following SDR represent chromosome locations.
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