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Improving Head Smut Resistance in Maize Inbred Line

Chang7-2 by Marker Assisted Selection
DI Hong, GONG Cheng—xu, SUN Pei—yuan, LIU Xian—jun, WANG Zhen—hua
(Agricultural College, Northeast Agricultural University, Harbin 150030, China)

Abstract: Five molecular markers closely linked to major resistance loci of head smut in bin2.09 area, were

used in this study including 3 STS markers and 2 dCAPS markers. The resistant near—isogenic line 1JD006, which

was developed from the susceptible line Huangzao4 and the resistant line Mo17 carrying the major resistance QTL,

was used as the resistant donor to improve the susceptible line Chang7-2 combing the marker assistant selection

and backcross breeding method. The results showed that 3M1-25 was the optimal molecular marker with the highest

selection efficiency, and next was marker MZA6393. Six plants with high background recovery rates(>87.5%) in

BC,F, population were selected. Twelve plants were selected from BC;F, population with the recovery rates above
96.92%. The field incidence of them were below 40%. Except line 4JZ574-01, the main agronomic traits of the oth-

er lines in BC;Fspopulation were similar to Chang7-2.
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Table 1  Five molecular markers linked to the major resistance loci in bin2.09 for head smut in maize
brRicZAmK Fric e FrRicRIE ST HI(57-37)
Marker Type of marker Origin of marker Sequence of primer (5°-3")

MZA6393 STS Xu%£(2010) WS GTATTTCTACCAGCGTGGCCT
TS GACAAGCTGCAGATCGAAGA

1M2-9 STS Xu%5(2010) ARi=1E] TCGTGACGGACCTGTAGTGC
T TCGCGGTTCAGAAGAACAAC

3M1-25 STS Xu%5(2010) LG GCTAGATAGCTGCTTCTTCC
RS GTACCTACGATTCGGCAGAA

LSACAP2 dCAPS Di%£(2015) WS TACATTGATATTTGCCACACGAAT
TS 1Y CAAATCAACGAGTGATTTACTGCA

LSACAP3 dCAPS Di%:(2015) s GGCTGCGCCGTGAGATACT

TS GCTCTCGATCTGTCCTTGTCACCA
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Table 2 Selection efficiency of markers in BC,F, population

75 7 Fhrid BB PR B RR B () PURRRIREL(BR) EPERCR (%)
No. Marker No. of plants with resistance genotype No. of plants with resistance phenotype Selection efficiency
1 MZA6393 291 237 81.44
2 3M1-25 298 243 81.54
3 1M2-9 297 230 77.44
4 LSACAP2 277 209 75.45
5 LSACAP3 280 189 67.50

T B ROR =P R AR BT AE R B < 100%

Note: Selection efficiency= No. of plants with resistance phenotype/No. of plants with resistance genotypeX100%.

®3 SFHRCHEBCF RS BEEHRERELE

Table 3 Selection efficiency of markers in BC;F; population

5 TR BCF Tk R R BR B ()
N

o. Marker No. of plants with resistance genotype in BCF,
1 MZA6393 147
2 3M1-25 144
3 1M2-9 144
4 LSdCAP2 160
5 LSdCAP3 178

PURFR BCF R R BEFRCR (%)
No. of lines with resistance phenotype in BC;F,  Selection efficiency
141 95.92
140 97.22
136 94.44
147 91.88
147 82.58

T PR =PUR R BGR R BUBCE Ui AE R B Ex100%

Note: Selection efficiency= No. of lines with resistance phenotype in BC;F2/No. of plants with resistance genotype in BC;Fx100%.
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Note: M, Trans2K" DNA Marker; 1-22, single plants in BC.F> and BC;F5; R, resistant line 1JD006; S, susceptive line Chang7-2.
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Fig.1 Genotype results of marker 3M1-25 in BC,F, and BC;F, population
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Table 4 Background recovery rate and incidence rate analysis of the single plants in

BC:F; and BC;F; population with homozygous resistance loci

NS Fr 5 Sy SR PRICEER [MF-2aTRe3 1152 (%) HT[B) K955 25 (%)
Population No. Single plant No.  Total number of markers No. of recovery makers Recovery rate Incidence rate
BC.F, 1 13HS1307 65 57 93.84 6.40
2 13HS1323 65 57 93.84 9.80
3 13HS1326 65 57 93.84 4.40
4 13HS1302 65 55 92.31 2.40
5 13HS1291 65 51 89.23 4.30
6 13HS1306 65 51 89.23 10.00
BGsF, 1 4J72574-01 65 62 97.69 6.00
2 4J72574-02 65 62 97.69 5.40
3 4J7574-09 65 62 97.69 3.90
4 4J7535-02 65 61 96.92 6.20
5 4J72555-07 65 61 96.92 2.00
6 4]7560-12 65 61 96.92 4.20
7 4J72569-01 65 60 96.15 8.50
8 4J7535-13 65 60 96.15 10.80
9 4J7555-01 65 60 96.15 7.20
10 4J7584-01 65 60 96.15 2.20
11 4J7584-06 65 57 93.84 3.60
12 4]7652-15 65 57 93.84 6.40

1 R ARICEER 2 5 B 7-2 — 300 4 FARiC AR, [ R = AR IC AR I S 5 100% o

Note: Number of recovery markers means the markers showing the same genotype with Chang 7-2, and recovery rate means the ratio of number of

recovery makers and total number of markers.
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Table 5 Comparison of agronomic traits between BC;F; lines with the homozygous

major resistance loci and recurrent parent Chang 7-2

X # /= IR MERESEERC K T L TEATHR TRLE (g)
Line (cm) (cm) No. of tassel (cm) (cm) (cm) (17) 100-seeds
Plant height Ear height branch Ear length Ear diameter  Aix diameter Ear rows weight
4)7574-01  173.00+3.00*  65.00+2.00%* 17~19 10.20+0.46 4.23+0.13* 2.72+0.05 16 24.75+0.64
4J7574-02  181.67+3.51  78.67+4.73 17~19 9.43+0.71 4.38+0.17 2.89+0.07 16~ 18 25.81+0.42
4)2574-09  187.00+6.00  75.00+5.57 18~22 10.03+0.40 4.36+0.10 2.86+0.07 16 25.08+0.52
4J7535-02  193.67+7.37  86.33+6.03 18 ~20 9.73+0.64 4.45+0.06 2.86+0.06 16~ 18 26.44+0.62
4J72555-07  192.00+6.00  82.67+4.04 17 ~21 11.10+0.95 4.29+0.03 2.78+0.03 16 25.46x0.71
4)2560-12  197.67+6.51  85.33+4.62 17~19 10.73+1.07 4.31+0.07 2.82+0.06 16 26.59+0.41
57-2 185.33+5.03  79.33+3.06 17 ~21 10.33+0.83 4.35+0.09 2.88+0.08 16~ 18 25.62+0.65
T * e BIRERTE 0.05 710.01 K 1 i35
Note: * and ** indicated significances with a probably level of 0.05 and 0.01, respectively.
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