Fine-tuning a strategy

Breeding cycler analyser has till now not considered the different variants of progeny-testing which may occur even within the so called Swedish breeding strategy. The variants have to do with how tested genotypes are stored and treated and how pollination is done. Even other details of the setting needs adjustment to get closer to the Swedish breeding reality. The price, time and even selection intensity
 depends on many details. The breeding cycler has rather clearly advised phenotypic preselection followed by progeny-testing for Scots pine (where clonal testing is not an option), but a more detailed optimisation need a closer look at the alternatives. In the same time as it gives Sweden more precisely defined options, it gives impulses to make the breeding cycler derived system more useful. 

Constraints

Some constraints for long-term Swedish breeding are accepted.

· The breeding population in pine is structured on 23 subpopulations. 

· Each subpopulation is cycled by a breeding population of size 50 which is double pair mated.

· From each full sib a single member of the new breeding population is selected.

· Phenotypic selection and progeny testing are allowed strategies
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Suggestion: Try a design like this in some of the next Tpop (maybe fine-tuned with breeding cycler and discussion): Field-plant 100, preselect 5 from better half of families and top graft them at age 12 (=year 12). At Year 17 PC-pollinate the topgrafts to get 30 offspring for progeny-testing. At age 18 preselect trees with seeds (harvest grafts and seeds for progeny-test on at least 5 per family). At Year 19 plant progeny-test (OP and PC together). Age 22 make selections to get grafts for BP trees for those families there no good progeny tests were obtained. Year 30 evaluate progeny-test, select BP, Year 31 start cycling BP.

Description of the design (do not hang on a year or two, but rather suggest alternative actions in the same frame-work, I have changed some of the numerics since making the picture)

	Year
	Year
	Action

	0
	
	Crossing of breeding population initiated

	1-2
	
	Harvest cones, extract seeds
 for candidate population



	3
	2005
	Sowing and plant production

	4
	
	Establishment of field experiments

Planting of F1 candidate population, 100 seedling per full sib (or rather parent and if seeds are allowing) and 50
 full sibs in STP design 
 on two sites 
. Spacing could be 1.4
.



	13
	
	Measurement of the candidate phenotypes. 
.



	13
	
	Creation of an elite
. Selection of 5 in better 20 full sibs. Top grafting the 100 selections



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


15. Tagging the best 10 phenotypes in each family, thinning the F1 silvicultural with restriction that all tagged should be freed to encourage flowering
.

16 PC crossing among the top grafts
19 Measure tagged trees, select 5 per family with cones from all families which are not represented by at least 4 top-grafts with seeds (5*33) 
. 

19 Harvest cones from field trial

18 Harvest top grafts in archive.

20 Harvest grafts from field trial of those cones successfully harvested from and graft

22 Establish field clone archive (and field graft top-grafts which happened to be among the best phenotypes at age 19.

20 Seed progeny-test

21 Establish progeny-test (100 PC progenies with 40 in each and 190 OP progenies with 20 in each, distribute on 4 or 5 sites
 around the target environment)

29 Measure progeny-test.

30 = 0 Select next generation breeding population and start crossing. Progeny tests are used for selection backwards.
30 The F1s are rescreened. In families where there are no progeny-tested selections, tagged individuals are reconsidered and a phenotypic selection are done and harvested for pollen. When pollen harvest is done for including in the next generation breeding population, a few scions are harvested also for storage.

30. Make new grafts of the new breeding population in new archives, more grafts of the best, which are likely to be used in future seed orchards.

32. Remove the graft archives which were kept during progeny-testing (wait a little if there are immediate seed orchard plans). The plantation with old F1 candidates is phenotypically thinned again to serve as a reserve seed collection area, but the main purpose is forest production. Most of the progeny-tests are used for forest production.

�PAGE \# "'Page: '#'�'"  �� As what is planned is seldom hundred percent successful.


�PAGE \# "'Page: '#'�'"  �� To get seeds from most of planned crosses probably takes two years.


�Fewer if just a fraction of the breeding population is concerned.


 Single Tree Plots were chosen �PAGE \# "'Page: '#'�'"  ��so each tree is exposed to a uniform pollen cloud, which makes progeny testing following open pollination considerable more reliable. Other reasons for STP are that forest where trees will grow is a multi-family forest. The intention is to do the phenotypic selection in the field comparing with neighbours, but an extra work needed is to check the selections with the coancestry afterwards. Arguments against is that the phenotypic selection will be easier and more efficient if done in large family-plots.    


�PAGE \# "'Page: '#'�'"  ��For safety (sites may be lost or unsuitable for selection), for improving chances that generally good phenotypes are selected, and to improve chances to get flowering


�PAGE \# "'Page: '#'�'"  �� Thinning at year 15 planned. Nothing prevents to plant say 10 trees on the breeding station (Sävar) also


�PAGE \# "'Page: '#'�'"  �� To get fresh selections represented in crossable form. 


�Skälet att skapa en elit med topgrafting är att man får fram bättre kloner som kan användas i fröplantager snabbare, skälet att gå vidare med billigare med resten är att behålla deras genmassa i förädlingspopulationen. Ett annat skäl att köra med två alternativ är att senare kunna jämföra dem.





�PAGE \# "'Page: '#'�'"  �� Say three top grafts for crosses and one ordinary graft for having older and more developed grafts for seed orchards when progeny test results become available. Maybe just grafting on underlays would do.


�It is assumed it will take for years between release and full response in improved cone production!


�PAGE \# "'Page: '#'�'"  �� The main reason for arranging it like that is not to improve long term breeding, but to get more to choose among for future seed orchards. I am a bit uncertain i


�PAGE \# "'Page: '#'�'"  �� Maybe too small sites (1400 plants)
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