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Figl:Diagram of 278 genotypes (2010 population) based on 1925 markers using UPMGA applied on IBS matrix.

To Incorporate and maintain diversity in Nebraska's wheat
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using augmented designs. Furthermore, the earlier generations are
grown mainly in eastern Nebraska that may reduce variation necessary
for adaptation in western Nebraska. The F;. nurseries are the
preliminary yield trial and the gateway to all advanced breeding trails.
Thus having genetic diversity in the F;. nurseries is critical for selection
In later generations (F- or later; Baenziger et al. 2011). In this study we
used two independent F,, nurseries ( 2010 and 2011), but we are
presenting data from 2010 nursery only. However the results and
conclusion were drawn using both 2010 and 2011 nurseries.
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Assessing the genetic relationship among wheat (Triticum *§§§§§§§§ggggﬁﬁﬁaﬁﬁwm

aestivum L.) lines in the middle generations of a breeding program has

Important consequences on conserving the genetic variability for |n the 2010 nursery, the 278 lines clustered into three main clusters (Figl). The check cultivars were located in two
selection In later generations. The objectives of this study were to 1) different clusters; clusterl and 3. 158 lines (57%) of the experimental materials had genetic diversity exceeds that
determine the breadth of the genetic base of two F; ¢ nurseries that we  between the check cultivars. As for 2011 nursery (data not shown), the 280 lines were clustered into three main clusters.

used In our selection process; and i) to monitor the effect of selection 215 lines (77%) of the experimental materials had genetic diversity exceeds that between the check cultivars.
on genetic diversity. The F;, nurseries were grouped into three main

clusters, using DArT marker data. Two approaches were employed to

_ _ _ _ _ _ Fig2: Multidimensional scaling plot constructed using the dissimilarity matrix for 2010 nursery.
Investigate the magnitude of the difference among clusters: first, using

statistical tests such as nonparametric multivariate analysis of variance g g

(NPMANOVA) and analysis of similarity (ANSIM); second, comparing o R WClsterd SeleCted-INBS 10:D8. - v S i i i i
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experimental lines. Overall, the results suggested that, in both years, B ot w;;' IIIIIIIII (IS CH2 LG RS S =

the difference among clusters was significant, and the genetic diversity M O PSRRI et g o

in the F,., nurseries exceeded that between the check cultivars. The s i BRI L e

selection results showed that much of the genetic diversity that we PR R T et AR L b IR ; ¥

found in the F, nurseries was maintained through out the selection & R P’ A g
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Two F;¢ nurseries were used (2010, 2011). The first nursery
contained 276 lines and two local checks genotyped using 1925
nolymorphic DArT markers, while the second nursery contained 278
Ines plus the same local checks and genotyped using 2236
nolymorphic DArT markers.

Monitoring the effect of selection on the genetic diversity for the 2010 nursery indicated that the selected lines are
randomly distributed through the F;., gene pool and at least two lines from each cluster were advanced to the F, nursery
(Fig2) and so on for F4. In 2011 the three main clusters, in F;, were represented in F, with more than two lines. However,

as the lines being advanced from F-, to F4 no lines were selected from the third cluster.

CONCLUSIONS
Statistical Analysis:

Jaccard's similarity coefficients (Jaccard 1908) and the pairwise [N both F;¢ nurseries (2010 and 2011), the genetic diversity exceeded that between the check cultivars. The breeder was
identity-by-state (IBS) (Knag et al. 2008) were estimated using able to maintain much of the genetic diversity throughout the selection process. However, as the selection intensity
R/EMMA and R/prabclus. The similarity matrixes then subjected to  Increases, as Is the case In F; and Fg generation, the probability of losing genetic diversity increases. Thus we
two different clustering algorithms, UPGMA and neighbor joining (NJ).  recommend applying molecular marker to monitor genetic diversity especially in the late generations; I.e. F; and Fg.

Multidimensional scaling (MDS) was used as an alternative to REEERENCES
hierarchical clustering in that the distance maitrix was used to obtain
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