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Introduction Genetic Diversity

Recurrent selection (RS) is commonly used for trait improvement in crop
species. Selection Mapping (SM) is an approach for locating putative

Pools 29 and 30 had similar amounts Fool2y | el | Tetl"

Phenotypic Evaluation

quantitative trait loci (QTL) by identifying significant changes in allele of genetic diversity. Both of the pools MNo. of Loci 120 151 115
frequency in RS populations. We conducted SM on two RS populations that To determine if the increase in resistance from selection could be observed under averaged ~6 SSR alleles per locus

o field diti 50 — 60 individuals f C dC loated fi " % Polymorphic 100% 100% 100%
were improved for resistance to northern leaf blight (NLB, causal agent SUE Joxd ROIRLAId; FRCAEICTLLRLOT g AT "y (NEAY) SYQLOALD or which is comparable to previous
Exserohilum turcicum) at the International Maize and Wheat Improvement Incubation Period (IF: number of days to appearance of necrotic lesions) in reports on genetic diversity in similar No. of Alleles 77 8§52 879

Center. We examined the extent to which common loci or chromosomal Aurora, NY during July-Aug 2006. There was a large and highly significant material (Reif et al. 2004). Mean Allele No./ Locus 6.4 7 7.6
segments were associated with RS in two distinct, but similarly selected, difference in all of the pools between the C; and C,. There was also a significant Py E—— 218 188 o
populations. In the two populations, 120 simple sequence repeat (SSR) loci were difference between different pools from the same round of selection. =

- Mean No. Private 19 16 3.5

evaluated, and 25 and 31 loci exhibited significant deviations from drift. Of
these, 11 loci exhibited significant deviations in both populations, However, the
alleles that increased in frequency in the two populations were different. The
results presented here suggest that there were several common loci associated
with NLB selection between these populations but there is little correlation
between the S5R allele(s) that increased in frequency.

alleles’ Lacus

*This total does not indude lod that could not be
compared due io run variation in genotyping.

Discussion
= Both pools had a similar amount of within population genetic diversity.
There was also allelic variation found between the pools, indicating that there
is considerable genetic diversity both within and between the pools.

Mumber of Plants without L esions

Materials and Methods

Ceballos er al. (1991) achieved significant gains for NLB through 4 cycles
of full-sib S, recurrent selection (base cycle = C;, cyclel = Cy....cycle 4 =
Cy). There were also significant gains for common rust resistance, which
was selected as a secondary characteristic.

Days PmtInnocuation
sSome significant marker loci co-localized with reported QTL while others did

not. This suggest that the regions without reported QTL where significant
a & markers were located could represent previously unidentified QTL for NLB

Selection 391—::“ or genomic regions that were selected for other agronomic traits as significant
The null hypothesis of genetic drift was rejected for 25 loci in Pool 30 and 31 loci in Pool 29 (o = 0.05; gains were also made for yield and common rust resistance by Ceballos ef al.
corrected for multiple tests). Of these loci, 11 were significant in both populations. Loci that were (1991).
significant in both populations lend additional support for the putative QTLs identified. On the other
hand, significant loci that were found in only one population could be unique alleles for that set of
sermplasm,

=*Ome putative QTL was validated using a segregating F, family. This locus
maps to maize bin 8.06 which is known to carry several QTL and several
candidate genes for resistance to NLB. This region also carries the major
genes 12 and HiNI, which could have been selected as well.
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Several regions of the genome were
found to be putatively under selection
in one or both populations. In maize
bins 8.05/8.06, several S5R loci were
putatively associated with selection.
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* Changes in allele frequency did not correlate between populations. This
suggests that different SSR alleles are in linkage disequilibrium with putative
resistance alleles in each population and/or that different resistance alleles
were under selection.
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J:::v‘ individuals were sampled from Pool 30 and Pool 29 (45 C, + 45 C,). R - N ) 33, and 34, These pools will also be evaluated for changes in allele frequency
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identify loci exhibiting significant deviations from genetic drift (R. Wisser

*An F; family which carries the favorable allele from Fool 29 at ume1149

umcl149 and umc2356 was shown to

and S. Murray, unpublished). VAN AY
associate  with  increased  incubation

(8.06) is being grown for evaluation to determine if the same trait-marker
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M.. omd turcicum including a peptidase, an exstosin, and a unpublished). putative QTL that were identified by selection mapping.
& glutathione S-transferase (all putative). These are
..I._ 060 intriguing candidate genes because they are *We are currently conducting experiments to determine if the resistance gene
&  gmd y —Upger 95% CI members of gene families associated with identified in 8.06 is HIN1. We are also designing SNP-based markers for the
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