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Analysis of Drought-resistant Loci by ILs in Maize
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Abstract: ILs mapping populations deriving from Chang7-2 and Zhengduqing were constructed under drought

stress. The population were used in the present study to detect genomic regions for drought tolerance at vegetative

stage by the use of SSR markers and statistical methods such as ¥ * test and ANOVA, thirty—three belonged to allelic

frequency—deviation loci detected by chi—square test and 24 were detected by analysis of variances (ANOVA) with data

from progeny test in replicated experiments. Fifteen loci were detected both by chi—square test and ANOVA.
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Table 1 Phenotypic analysis of yield—related traits for the BGF, population
MRS T H S KE  BhEE@ AR M EEem)  RETEL TRk AiHEem) HE
Material Item (] (@ 100—grain (cm) (cm) Ear #7) Grains Cob (@
code Total weight Seed weight weight Seed length Earlength  diameter Rows of ear  per row diameter ~ Cob weight
208 1y 84.93%* 70.98** 23.35% 0.49%* 10.50%* 4.25%% 16.00** 21.50%* 3.27%% 12.57**
WRHEREZ 1022 8.50 1.66 0.07 0.95 0.17 0.89 1.93 0.12 1.86
209 St 48.39%* 39.22%% 22.89% 0.37 8.67* 3.75 14.33 15.33 3.10 8.05
WRHEREZ 335 2.50 3.71 0.07 0.40 0.11 0.33 2.04 0.10 1.69
210 By 37.17 28.76 18.67 0.40 7.70 3.60 12.40 12.80 3.00 7.46
Ptz 6.21 6.43 1.23 0.05 0.60 0.10 0.75 1.96 0.09 1.07
g 72 S 14y 40.60 33.49 21.81 0.31 7.42 3.67 13.67 13.67 2.45 6.80
PREEIRZE 549 5.42 1.22 0.14 0.54 0.25 1.41 1.20 0.09 0.26

FEaax X RIFIRAE 1% 5%/ R, TEERA.

Notes: ** and * indicated significant at 1% and 5% level, respectively. The same below.
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Table 2 Phenotypic analysis of yield and flowering related traits for the BGF; population

MRS I H T E(9) FIEE () BHIE @ Friem) R (em) T (cm) FETELAT)
Material code Item Total weight Seed weight ~ 100—grain weight ~ Seed length  Earlength  Ear diameter Rows of ear
2082 Sty 69.37*% 58.58%% 26.75%% 0.58%*  10.38%* 4.24%% 14.63%*
PRz 481 4.45 0.82 0.08 0.36 0.07 0.61
208-5 BBy 75.82%% 64.69%% 26.17%% 0.72%%  10.92%% 4.31%% 14.6%*
PRz 8.08 7.36 0.86 0.02 0.65 0.10 1.02
2087 Eo 66.81%% 55.46%% 25.18%* 0.57%% 11.00%* 4.16%% 14.00%*
FrifEiRzE 6.43 5.94 1.46 0.07 0.58 0.16 0.92
2088 oy 71.51%% 61.08%% 28.41%% 0.67%%  10.35%% 4.38%% 13.85%%
latate 10.49 9.49 1.55 0.06 0.92 0.22 1.16
E 72 Nl 16.07 12.45 15.60 0.30 5.62 3.00 9.00
FriEiRzE 222 2.34 0.45 0.04 0.53 0.03 1.00
MEMS I B FrRiEhn) R A (cm) MG BBl nhegiid) oy -nhzhlkEd)
Material code Item Grains per row  Cob diameter Cob weight DIT DTP DTS ASI
2082 oy 20.50%% 9.65%* 3.24%% 51.51% 54 85% 56.42% 1.08%*
PRz 0.76 0.56 0.43 0.41 0.50 0.46 0.22
208-5 oy 22.8%x 9.91%* 2.86%* 51.73% 55.10 56.72% 1.72%
FrifERzE 1.24 0.98 0.07 0.70 0.82 0.76 0.33
208-7 Sy 21.13%% 10.29%* 2.95%% 48.67*%  51.71%x 52.98*% 1.17%%
FrifERzE 1.41 0.77 0.08 0.42 0.35 0.49 0.30
2088 Sty 18.42%% 9.52%% 3.02%% 48.83%% 51 4% 53.00%% 1.84%
PRz 1.19 1.10 0.13 0.68 0.45 0.81 0.52
E 72 oy 8.60 3.41 2.04 55.23 57.23 60.91 256
PRUERE 1.54 0.49 0.04 0.50 0.48 0.60 0.40
F3 RS Pk
Table 3 Screening of SSR primer pairs between the parents
A & i
chrl chr2 chr3 chr4 chr5 chr6 chr7 chr8 chr9 chr10
Item Total
BT T 32 26 25 29 26 21 15 23 28 19 244
2855191 22 13 13 12 9 10 8 11 10 8 116
FSRaRE) 54 39 38 41 36 31 23 34 38 27 360
EZ I 40.7 33.3 34.2 29.2 25.7 323 347 323 26.3 29.6 32.2
SR B 22 20 16 10 5 10 6 10 12 8 119

2.3 RI7IEE

DL 116 X2 & SSR 5%, % BGF, fA 5 AR
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Table 4 Introgressed genomic segments for drought tolerance detected in ILs
By TS ) o e PITES e
fRiD patkixs  BEEEE e gae | g pedxe BRIE opyg man
Marker  Chromosome ~ O¢ne frequency X value Significance] Marker Chromosome ~ O¢ne frequency x*value  Significance
bin A B bin A B
bnlg1179 1.01 0.52 0.48 169.85 *x umc2381 3.07 0.49 0.51 158.16 *x
umc1106 1.01 0.74 0.26 23.11 *x bnlg1754 3.09 0.55 0.45 132.53 *x
umc2224 1.01 0.75 0.25 17.52 *k phi295450 4.01 0.74 0.26 23.11 *
umc1568 1.02 0.75 0.25 15.19 *k umc1329 4.06 0.46 0.54 176.03 *k
umc1297 1.05 0.76 0.24 12.89 *k umc1039 4.08 0.79 0.21 21.06 *
umc1703 1.05 0.76 0.24 15.08 *k umc1101 4.09 0.73 0.27 25.54 *k
umc1323 1.05 0.76 0.24 15.61 *k umc2115 5.02 0.45 0.55 146.73 *k
umc1395 1.05 0.77 0.23 13.19 * umc1868 8.02 0.74 0.26 18.45 *
umc2047 1.09 0.49 0.51 182.66 *x phi080 8.08 0.64 0.36 52.76 *x
phi308707 1.10 0.78 0.22 14.11 * umc1231 9.05 0.81 0.19 35.47 *x
umc2246 2.00 0.72 0.28 23.16 *x umc1733 9.06 0.73 0.27 22.59 *x
umcl165 2.00 0.48 0.52 156.03 *k bnlg1506 9.07 0.81 0.19 50.66 *k
bnlgl017 2.02 0.48 0.52 158.81 *k mmc0501 10.02 0.76 0.24 22.66 *k
umc1934 2.02 0.76 0.24 18.24 * phi050 10.03 0.53 0.47 130.47 *k
umc1773 3.04 0.76 0.24 15.08 *x umc2122 10.06 0.74 0.26 17.24 *
umc2127 3.05 0.70 0.30 28.93 * bnlg1360 10.07 0.42 0.58 390.03 *k
umcl174 3.05 0.76 0.24 13.45 *
0 — N - umc’ T c. =
A ume2246 05D wncar4s 2278 umc1416 i P —
N philod127 )
50 bug1170 1N umtllﬁf bnlg249 =y N
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ST | (AL N —— el s umel432
1sp umelSo8 N umc2150 bnlgS65 umcl257
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Fig.1

Distribution of drought resistant loci detected by chi—square test and analysis of variances (ANOVA) on the chromosome
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Table 5 Putative QIL for drought related traits detected in the BGF; of Chang7—2 X Zhengduqing population

5 R Gueafk PRI LOD & TR (%) i i TR knicdicy
Trait m Chr. Linkage marker LOD PVE Add Dom D/A|
o E qTW1 1 umc2047 2.87 38.35 727 20.35 2.80
qTW?2 2 bnlg1017 3.55 34.68 —5.64 13.87 2.46

K = qgSW 1 1 bnlgl 179 2.64 27.42 16.12 -12.09 —0.75
qSW2 2 bnlgl017 3.10 32.10 -5.26 6.36 1.21

BhiE qHGW I 1 ume1106 2.68 31.28 -5.30 5.19 0.98
qHGW 3 3 umc1733 2.62 28.39 —4.40 4.79 1.09

TANREN qSLI-1 1 ume2224 2.66 27.34 -0.13 0.11 0.85
qSLI-2 1 umc2047 5.63 4223 —0.02 —0.05 250

oK qEL2 2 umc2246 4.27 32.15 —0.61 1.56 257
B qED2 2 umc2246 254 25.93 —0.10 0.29 2.96
qEDI0 10 mmc0501 2.76 56.59 —0.28 0.75 2.68

FEfTEL qRNI 1 ume1661 2,51 25.80 —0.97 -2.83 —2.92
HroH qCD2 2 phi083 2.62 21.43 0.12 0.15 1.33
DIT qDTTI-1 1 umc1297 7.00 34.12 -1.81 -1.75 —0.97
qDTTI-2 1 umc1323 2.54 33.95 2.06 -3.89 -1.89

qDTT3 3 bnlgl754 257 2256 -1.66 —0.89 —0.54

qDTTIO 10 bnlg1360 2.50 24.95 -2.33 -1.86 —0.80

DTP qDTP9 9 umc1267 7.39 43.29 3.34 -1.80 —0.54
DTS qDTS1 1 umc1703 4.44 20.72 -1.65 -1.18 -0.72
qDTS3 3 bnlgl754 3.30 25.67 -1.75 -155 —0.89

qDTSS 5 umc1097 2.91 12.90 0.40 1.14 2.85

ASI qASII 1 bnlgl556 2.83 32.55 2.11 232 -1.10
qASI3 3 bnlgl754 4.33 32.64 1.17 —1.14 —0.98

qASI4 4 umc1329 2.79 32.44 2.24 —2.64 -1.18
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