Newsletter

issued October 98, authored by Dag Lindgren

Visit from Raleigh, NC, USA
Eight Americans from NCSU including four forest geneticists will visit Umeå/Uppsala the week starting 12th October. They spend Monday/Tuesday at Umeå and we will have (open) genetic seminars at that time (Monday afternoon and Tuesday morning). The group will proceed to Sävar Tuesday afternoon and to Uppsala Tuesday evening and stay till Friday.

The forest geneticists are: Frampton, McKeand, McKinley, O'Malley.

Nordic meeting
The next Nordic meeting on tree breeding and forest genetics is planned to take place in Uppsala 1-3 July 1999.

Literature seminars
A Forest genetic literature seminar series will be organised by Leopoldo Sanchez. The subjects seem to circle most about diversity related matter. The first seminar is scheduled for 9th of October, Friday at 8.15 in our lecture room (old coffee room) at floor 4. To break the ice Leopoldo says he will talk about gene dropping.
Dissertation
I have heard that Mats Hannerz hopes to present a thesis in mid-spring.

Course literature

I enclose some files with some of the literature our undergraduates at Umeå read on the basic one week course (in Swedish). I think they are useful as an introduction in the subject for others too.
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Sites of interest

The main website of interest for forest geneticists and forest tree breeders is

"Forest Genetics and Tree Breeding"

http://www.metla.fi/info/vlib/forestgen/breeding.htm
From this site you can reach almost all other interesting places. It is very well managed and updated (by Matti Haapanen). Strongly recommended!!!!! The site is very useful as a starting point for forest genetic net-surfing and for following up the latest news.

The news and discussion club of forest geneticists and tree breeders is FORESTGEN, information about that is found at the site mentioned above. From a discussion point of view it is mediocer, but a subscription results in announcements on meetings, positions, books etc; so I suggest forest geneticists/tree breeders to subscribe.

I have frequently commented on the lack of creative visible discussions among forest geneticists in Sweden and the World. Some efforts by me failed or have only met limited success, this is actually one of the reasons I have decided to start this newsletter service, which at least is certain to function as a monologue even if it fails as an opening for a dialogue. Independently, Erik Andersson has opened a forest genetic chat site recently at:

http://b196.genfys.slu.se/forgenchat/
you can visit that. It seems to nicely complement this service and FORESTGEN. You can study the interest for public communication at an international level at the site. This forms an alternative format for a discussion. An advantage may be that the discussion is more nit together. I guess it can form a forum where people dare to be more communicative.

Contributions to the discussion

Effective size
I discourage using the concept "inbreeding effective population size" in tree breeding.

If need for the concept is felt, one of the following concepts may be more informative:

· Variance effective population size

· Status number

· Inbreeding (F)

· Selfing rate

· Expected increment in inbreeding.

Anyone wants to challenge me on this?
I am thinking at the following expressions at the moment

· effective clone number (only to be used when the offspring (the seed crop) is not of much interest)

· effective parent number to a population

Are those concepts suitable, is their another existing terminology which is preferable?
Population semantics revisited
Some time ago we discussed population semantics on FORESTGEN; what should we call the probability that two genes taken at random from the gene pool of a population are equal by descent? The conclusion following the discussion was that "group coancestry" was a preferable term, because of the link to Cockerham. This link was pointed out by two different discussion contributors. Cockerham's intention was not to coin a concept, and his concept can actually be used "between populations" as well.

The background of that discussion was that I disliked the term "average coancestry" because it is ambiguous and interpreted in different ways (is self-coancestry included or not? does self-coancestry get equal or half weight compared to cross-coancestry? is it average for individuals or groups? etc.). The distinction is important and confusion connected to the term has led to the suggestion of algorithms, which do not do what they are assumed to do. Still we first used the term "average coancestry" and the selection method (GMS) was initially called "coancestry-adjusted selection", which is reflected in Zheng et al (1997). "Adjusted" I also saw disadvantages with in the associations it gives.  

The selection method which considers both gain and group coancestry can be called Population-merit selection (PMS) or Group-merit selection (GMS). Population-merit was used by Lindgren and Mullin (1997), which can be considered a strong argument. Actually, Population-merit was initially suggested by a referee of the Lindgren and Mullin (1997) article. Apart from the history, I now feel Group-merit selection may be slightly superior as it leads associations to Group-coancestry and associates to something different and looser than population, group selection is a concept in evolution and this use is not too different. I may also use that term in the future if others do. A selected group from a population of candidates seems possible to talk about. Group-merit can be seen as the result of a semantic evolution during some years and will be used in future paper by Andersson, Rosvall and others.

We see here how a disparate terminology is born and evolve and some of us are actively involved in this process and this arises in spite of an active, frequent, friendly and intimate discussion. A way to see it is as an evolutionary process, when we successively search and find better semantics. As far as I see we all still mean the same thing.

Some additional comments:

1)
The concept Population-merit selection is not connected to the algorithm used for finding the optimum (e.g. the optimum can alternatively be found by integer linear programming).

2)
To search the optimum by Lagrangian multipiers or linear deployment (as I have done in many previous studies) has the disadvantage that it does not constrain the optimum to integers, this may be severe for long-term breeding applications.

3)
 Dr Mullin recommends ___-selection, thus to connect the words with a binding sign.

4)
Population-merit has a much wider application as a goal of breeding than selection. 

5)
There are many others who develop similar ideas, so semantic influence from elsewhere may be important, and efforts from us to standardise are anyway predicted to have limited influence. 

6) I guess the word "status number" will stay, the word has spread beyond our group, and the similar concept "founder genome equivalents" is ambiguous (Lindgren and Kang 1997). Maybe "effective" could be added, "status effective number" (Lindgren et al 1996).

7) In Swedish I have used status-nummer (following discussion with the editor of SkogsFakta). 

Anyone has a comment on this?
Lit list 1997

Below I list and comment some of the papers I have been involved in which were published 1997, it is only papers which I consider of interest for forest tree breeding. The points which I find most relevant to breeding are emphasised in the summary (thus the summaries are not the authors summaries).

Lindgren D, Gea LD, & Jefferson PA 1997. Status number for measuring genetic diversity. Forest Genetics 4(2) 69-76

Summary: Argues for use of status number to monitor breeding, compares with inbreeding effective population size (which is shown to give rather senseless information), offers an algorithm for calculation of status number from a coancestry (relationship) matrix, demonstrates how status number develops over time in a real breeding program.

Lindgren D & Kang KS. 1997. Status number - a useful tool for tree breeding Research Report of the Forest Genetic Research Institute of Korea 33:154-165.

Summary: Reveiw of lit on status number till end of 1997. Points out the similarity with variance effective population size. Demonstrates its use for describing seed orchard crops. Makes a discussion of the concept "founder genome equivalents" used in animal gene conservation. This concept can have two meanings, the one recommended by the inventor is equivalent to status number, but the variant most used by others is not. Remark: I believe our article is the last article in the closing volume of this series.
Lindgren D & Lindgren K. 1997. Long distance pollen transfer may make gene conservation difficult. In: Kurm M and Tamm Y (editors), Conservation of Forest Genetic resources. Nordic Group for Forest Genetics and Tree Breeding Meeting in Estonia June 3-7, 1996. Estonian Agricultural University, Tartu. SBN 9985-830-11-3. Forestry studies 28:51-62.

Summary: Genes are able to migrate over several hundred  kilometres with fertile pollen, where are indications on a gene flow over some hundred kilometres from south to north.

Lindgren D & Mullin TJ 1997. Genetic variance within a full sib family. Swedish University of Agricultural Sciences. Department of Forest Genetics and Plant Physiology. Arbetsrapport 55:1-4.

Summary: Derives the additive variance within a full sib family. This is a function of the initial variance and the inbreeding of the parents, but the relatedness of the parents does not matter, neither does the size of the family. This is a known relationship, it is just the way of proving the relationship which is fresh.

Lindgren D & MullinTJ 1997. Balancing gain and relatedness in selection. Silvae Genetica. 46:124-129.

Summary: Population merit (thus a suitable scaled genetic gain minus group coancestry) is the entity to maximise in breeding and selection. Technically this is done by an iterative such algorithm. Population-merit selection is shown to be considerable superior to restricted selection and the superiority remains over generations. Remark: The use of population-merit can be seen as the optimal way of balancing gain and diversity. Restricted selection (thus maximising the influence of individual parents) is a less optimal way, which still is used in many of our studies, either because the population-merit concept was not yet invented, or too difficult to apply. 

Lindgren D & Persson A. 1997. Vitalization of results from provenance tests. In: Mátyás C (ed). Perspectives of Forest Genetics and Tree Breeding in a Changing World. IUFRO World Series; Vol 6: 73-85.  ISBN 3-901347-07-0. 

Summary: A list of possible uses of mature provenance tests, several are interesting for breeding.

Lindgren  D, Wei R-P & Lee S. 1997. How to calculate optimum family number when starting a breeding program. For. Sci. 43(2): 206-212.

Summary: Argues to start with offspring with many more plus trees than needed later. (Thus if a breeding population size 50 is headed for in later generations, many more plus trees should be included in the initial crosses). Argues that cost components are more important for optimisation than variance components, thus the optimum is not much dependent on heritability but very depending on the cost of additional plus trees and crosses. Argues to invest a large share of available funds in creating offspring from many plustrees in the early phase of the breeding programme.

Spanos K, Andersson EW & Lindgren D,  1997. Multigenerational comparison between restricted phenotypic and restricted combined index selection for gain and diversity. In: Kurm M and Tamm Y (editors), Conservation of Forest Genetic Resources. Nordic Group for Forest Genetics and Tree Breeding Meeting in Estonia June 3-7, 1996. Estonian Agricultural University, Tartu. SBN 9985-830-11-3. Forestry studies 28:86-100.
Summary: To consider the performance of sibs (combined index selection) when selecting leads to very low diversity. However, combined index selection is still rather efficient when heritability is low. Setting a limit on the highest contribution a parent can give to the offspring preserves diversity. Remark: Other studies reported here shows that it is possible to get considerable better combinations of diversity and gain than obtained by restricting. 

Wei R-P, Lindgren D & Yeh FC. 1997. Expected gain and status number following restricted individual and combined- index selection.  Genome, 40:1-8.

Summary: Proper restriction can reduce diversity loss to acceptable levels, they are often urgently needed if selection is based on predicted breeding values. To restrict phenotypic selection to the good families can improve gain considerable. A sufficient family number is essential for high gain combined with sufficient diversity. 

Zheng YQ, Lindgren D, Rosvall O & Westin J. 1997. Combining genetic gain and diversity by considering average coancestry in clonal selection of Norway spruce. Theor Appl Genet 95:1312-1319.

Summary: Applies population merit selection to a real breeding material. Extends the concept to finding optimal number of clones in a clone mixture.

Next newsletter will bring this list up to date.

Files

A few have computer settings which do not allow access to the files for one reason or another. The files are usually recent Microsoft versions, if you do not have a recent Microsoft version problems may appear. It has also been unexplained temporary problems for some users in reading my files. If the file is interesting maybe it is accessible through another computer at the same place.

Virus and bugs

Evil things can easily spread with files and the risk of an epidemic is much higher if files are widely distributed like with this newsletter. Some years ago I spread word files with so called macro virus to some other users (actually they made no harm, and the data security chief at Telia made the same mistake, but anyway...). 

I do what I can to assure that I work in a virus-free environment (I have an updated virus detection program on my computer), but it is hard to be safe. If I get informed that I have spread an infection I will inform those who got the files. If you are very safety concerned, one option may be to wait some days with opening files enclosed, if there was an infection I would probably be informed rather fast and spread this information. If there are virus on files from me, please inform me! Other people than me may submit files on this network (I encourage the other subscribers to use this recipient list for communication). You may choose to read the text only without opening any files. For virus infection reasons it can be a good idea to keep the list short, so if you are uninterested to receive this, please e-mail me to remove your name.

Potential replies and discussion
You can use the "reply to all" function to make a contribution to the discussion. If you do, remember that an aggressive attitude may discourage others. One reason we are careful with making comments in this type of discussions is that someone may do a public statement implying that we are stupid (which hits especially hard if is justified). On the other hand it is important that matters which can complement information and discussion are brought to the auditoriums attention. If you feel something which is relevant for the matter presented is left out, let the 40 receivers of this get the full picture! 

My experience of "internal" e-mail dialogues with my collaborators is that I often get a few replies, and it happens that they are important for me, but they are directed only to me personally, seldom to the group.

People who are on this list are interested in quantitative genetics applied for tree breeding. Information and contributions to discussion in this field sent to whose receiving this newsletter are invited. 
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