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I got my “empire” much reduced at end of 2002, and the direction was somewhat changed. I first list targets for 2005-2007 as they look now, and later down you may read what I hoped for 2002, which never became realized, mainly for lack of support but also for other failures. I become 65 in 2007 and that is normal retirement age.

Dag Lindgren’s research targets 2005-2007

The main target is to supervise the thesis of Finnvid Prescher.

In July 2005 the plans and status for the thesis looked like this:

A special website for the progress with Finnvid’s dissertation.
	Study (lead author)
	State
	Result

	Linear deployment thinning (Prescher)
	Published
	Suggested improved algorithm for genetic thinning

	Optimal clone number (Lindgren)
	In press (galley proof)
	18 -25 clones suggested for future Swedish seed orchards

	Only outcrossing considered for clonal reproductive output (Prescher) 
	Submitted 070712
	Linear deployment almost optimal, but gain and eff numb changes

	Economic optimization of seed orchard establishment (El-Kassaby)
	With Yousry’s help we push it to Komi poster and proceeding and draft till 070722
	400 grafts/ha harvested 15-40 years is not bad. Shorter life time and denser spacing offer marginal advantages. Start harvest earlier often advantageous.
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Other targets

· I am formally supervising Johan Kroon, although current ideas is that Bengt Andersson will replace me at my retirement and is a powerful cosupervisor. Of course I do my best to assist Johan.

· Manage and add tools to the Tree Breeding Tools website.
· Of course continue with the studies I have already initiated.
· Issue forest genetic news on my web.

Dag Lindgren’s and his centre’s research targets 2002-2006

Remark: Some of those targets have been met, others not, but I will not bother to evaluate this.

· Develop better methods to predict genetic gain, gene diversity, inbreeding and probability of founder allele loss (thus group coancestry) over time as a function of initial parameters like breeding strategy and resources available. 
· Improved methods to optimise tree breeding under a resource constraint (preferable given as an annual cost). This includes size of the breeding population.

· Develop cheaper and simpler alternatives in forest tree breeding for applications where the economy or level of organisation is weak or the species less important. Improve methods to convert experimental plantations and progeny tests to seed orchards. Joint prediction of gene diversity and genetic gain while using such methods. Cooperation with poorer foreign organisations is foreseen.

· Fine tune methods to predict the gene diversity (thus the effective population size) of seed orchard crops. (Development of the technique initially presented in Lindgren and Mullin 1998 and developed by Kang 2001). 

· Fine tune measures of diversity loss, the loss due to unbalance is sometimes partly reversible when loss is measured as group coancestry.

· Develop methods to choose clones and suitable number of ramets for each clone to advanced generation seed orchards. Advanced means that the candidate clones are genetically related to a varying degree. The project is joint with NCSU-Industry breeding co-operative (Raleigh, NC, USA) and probably Korea. 

· Estimate the gene diversity in seed orchard crops for all Swedish seed orchards and how these orchards affect the gene diversity of the Swedish forest. Estimates of the reproductive success of all Swedish plus tree will be done (thus the number of offspring from each tree will be estimated). The empirical variation in ramet number in seed orchards will be reviewed. 

· Tell the story of W4009 and some other successful trees.

· Develop predicative formulas for the relatedness between trees in a "natural" forest as a function of the distance between the trees. From that derive a formula how group coancestry varies over distance in a natural forest (including one covering a whole region). 

· Develop methods for recommendations concerning optimal generation interval in the breeding population and optimal test time based on considerations about gene diversity loss at cycling, cost components and time components. 

· Constructing a recruitment population optimally (in contrast to focusing on selection and structure of the breeding population, but of course optimal breeding requires both aspects be considered). This could be initiated by a study heading for showing how optimal it is to construct a simple breeding system so that selection intensity is kept constant.

· Develop the theory for half sib family gene diversity and deployment (forestry based on harvest from individual clones or based on full sib families). 
· Mathematical improvement of the algorithm to optimise "group merit selection", thus a selection algorithm that at the same time considers genetic gain and gene diversity. The algorithm used by Lindgren and Mullin (1997) can theoretically miss the optimum.

· Further evaluations of clone testing as a tool to improve the breeding population. Including initiation of a study of C-effects.

· Develop methods to get elite breeding populations so this is combined with both long term breeding and the need to get superior production populations.

· Study methods to structure the breeding population to combine options to cream off the best part to construct production population (seed orchards or clonal mixtures) and in the same time continue population improvement in long-term breeding. Population hierarchies like "elites" and sublining are alternatives. But in particular the center intends to study alternatives managing a single population for diversification and in that way replace the need of separate elites. 

· Finalize a study on stage-wise selection, thus how the breeding cycle optimally can be filled with a series of selection activities following successively after each other. (E.g. first phenotypic selection and when clonal selection.)

· Predict the realized gain in the mature forest as a function of predicted breeding value of clones selected for seed orchards or clonal mixtures. 

· Improve the workbook BREEDING_CYCLER for long-term breeding. Add improved features for juvenile mature and economic dependence of test time. . In cooperation with breeders improve the estimates of parameters relevant to the Swedish breeding program.

· Evaluate more data on fertility variation based on Indian seedling seed orchards.

· Contribute to the construction of efficient selection indicia considering economical weights for selection.

· Contribute to improved methods for calculating breeding value estimates based on information on several characters at different ages and localities.

· Evaluation of the potential value and place in breeding systems of biotechnical methods (transgenetic organisms, somatic embryogenesis, flowering stimulation, marker aided selection etc). 

· Improve the algorithm for selection intensity when 3 or less are selected.

· Think on an algorithm for predicting the change in gene diversity by phenotypic selection.

· Initiate a study on the degree of importance of early sexual debut in long-term breeding. Complement efforts to get improved and earlier generative development with theoretical studies of the value and place of such techniques in the breeding system.

· Comment in documents on operational breeding in at least six countries (perhaps among them are Sweden, United States, Finland, Lithuania, China and Korea).

· Finish a study on possible impact of after effects in real forests. (was completed in 2002)

· Write research proposals for new evaluations of the long-term field trials I have established as long as I do not have such a study currently funded and cannot identify a scientist in the group who is free and willing to do almost all work.

Other targets

· Teach tree breeding to undergraduates at Umeå

· Organize the 28th Nordic plant breeding course 2002 (Quantitative Genetics and Efficient Breeding) and support the initiation of the 29th. (was completed 2002)

· Increase competence level in Sweden and globally both by training (under-graduate, graduate, extension service and accepting post-docs) and by making significant scientific progress in the art of breeding. 

· Manage and add tools to the Tree Breeding Tools website. 

· Issue a mainly domestic forest genetics newsletter. (I am issuing it now, but will probably stopping it at end of 2002)

· Supervise three PhD theses to completion and participate in 12 original articles with Dag Lindgren as a co-author and 6 without, each with an important own focus.

These targets have been out for review among a number of collaborators. The reactions were supportative to the goals. This procedure has led to some slight medications. The degree to which the targets will be met are depending on the available resource level, for 2001 the resource level has been sufficient, but for 2003 my prognosis is that the resource level will be inadequate. In particular the PhD thesis target will not be met if we do not get fresh and financed students before the end of 2002.
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		Study		State		Result

		Seed set in seed orchards (Prescher),		Draft manus for Komi
doubtful if in thesis		Few cones in large pine grafts visible; rough measures good enough for CV; seed production in old seed orchard high etc.
























