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In December, we finished our fal crossng block. We made about 60 crosses. While some
involved our traditiond parentsin the crossng program, many more involved making three way
crosses of transgenic whest lines. We will probably finish up characterizing these transgenes and then
decide if further transgenic research is needed. The genes we are using do not seem to be effective
againgt FHB, so we did not receive further funding for transgenic research from the Scab Initiative. In
January we completed the Plant Variety Protection (PVP) application for Infinity CL (CL for
Cleafidd) and sent it out for review. Asrequired by our agreement with BASF, al CL lines must be
submitted for PVP protection. In order to continue to access proprietary technology, it isvery
important that the University enforceitsintellectua property rights in accordance to its commercia
agreements.

FMantsin the winter greenhouses are growing well and we will begin crossing in our main
greenhouse crossing cyclein late February and early March. We are looking forward to an excellent
crossing cycle. Crossing isaways atedious, but exciting time as your program depends on making the
right crosses. In some populations segregating for mae sterility and wheet stresk mosaic virus, we
infected the plants with wheat streak mosaic virus. We hope to severely stunt the susceptible types
while sdlecting for the resstant types. By changing the population to have more resistant plants or by
having the resi stant types produce more seed (caled enriching the population for the trait of interest);
we should have a greater chance of sdecting resstant progeny, thus making our program more
efficient.

We purchased an dl terrain vehicle and a sprayer so we can spray relatively large areas of our
fidds with fungicides (or insecticides if needed). Our god will be to compare disease free to diseased
plants so we can identify lines that are tolerant to the disease and redly measure the impact of disease
onour lines.  Insome of our basic sudieswe spray dl of the plots to remove the effects of foliar
diseases so we can measure grain yield in the absence of disease.

Probably the greatest change in the Whesat Breeding Program in 2006 will be the day that Mary
Shipman decidesto retire. The actua day is yet to be decided, but Mary has determined that she will
retire sometimein 2006. To plan a smooth transition we will request to hire her successor (no one
could be her replacement) in advance of her actual retirement date so that she can help train her
successor. Understanding wheat quaity has many defined analytical procedures that can be quickly
learned, but many other assays require years of experience and unique skills. Hence it will be
extremely important to have her successor learn the nuances of wheat quaity from a master baker,
Mary Shipman. There are no words that can describe the tremendous impact of her service to the
whest industry and consumers.

We have developed a new crossing protocol where we will make a cross in our main winter
crossing block (eg. March) and plant the seed in our following fal crossing block to make the three-
way cross. Assoon asthe crossed F1 seed is harvested (in January), we can plant the seed and
verndize it (completed by March 15), at which time the plants are put back in the greenhouse to dlow
them to grow to maturity (completed by May 15 to June 1) where F2 seed will be harvested. Inthis
way, we will complete three generationsin two years and save one year for our most important
croses. The F2 seed will be planted in bulks in thefield in the fal. We are able to do this because we
have begun using 4 inch square pots that can be moved easily in and out of the verndizer and
greenhouse in flats of 15 pots. Hence 300 pots take up avery smal area and can be handled very
easly. Beingin an Agronomy and Horticulture department hel ped us develop this protocol because



the 4 inch square pots are used routindy in horticultura greenhouses. We are dso beginning to fully
utilize molecular markers and the information derived from markers to design crosses. Inour

Fusarium heed blight (FHB, syn. scab) program we are going to start crossing dite hard red spring
lines that contain the main FHB tolerance gene on chromosome 3BS by soft red winter lines that
contain the main FHB tolerance gene on chromosome 3BS by dite Nebraska lines that contain the
main FHB tolerance gene on chromosome 3BS. By having two parents that are hard, two parents that
arewinter, and al the parents contain the main FHB tolerance gene on chromosome 3BS, we will
creste populations that should be homozygous for the FHB tolerance gene on chromosome 3BS and
that will segregate for hard vs. soft kerndls, spring vs. winter, and lower vs higher protein content. By
growing the F2 population over the winter, the spring growth habit segregants will die. With new
optical sorting techniques, we can sort the hard from the soft kernels to remove the soft winter whesat
types. We can a0 optically sort red from white seed and higher protein from lower protein, so we can
make three way crosses and after one field generation have homozygous FHB tolerant, hard winter
lines with red or white seed. Again, these populations will be enriched for desirable traits and will be
used for more efficient selection.



