Minutes of the XXXVI North American Forest Commission Forest Genetic Resource Working Group
November 2-5, 2015
Durango, Mexico

Working group participants: Sally Aitken (University of British Columbia, British Columbia, Canada), Tannis Beardmore (Canadian Forest Service (CFS), New Brunswick, Canada), Brad St. Clair (Pacific Northwest Research Station, US Forest Service, Corvallis, Oregon, US), Jesús Carrasco-Gómez (CONAFOR, Guadalajara, Mexico), , Bryce Richardson (Rocky Mountain Research Station, US Forest Service, Provo, Utah, US), Cuauhtémoc Saenz Romero (Universidad Michoacana de San Nicolás de Hidalgo, Morelia, Michoacán, México), Javier Lopez Upton (Colegio de Postgraduados¸ Texcoco, Montecillo, México).
Observers: Yanet Bibiana García-Cruz (CONAFOR), Fernando Miranda Piedragil (CONAFOR), Cinthya Veronica Velarde Nuño (CONAFOR),  J. Jesús Vargas Hernández (Colegio de Postgraduados¸ Texcoco, Montecillo, México), Christian A. Wehenkel (Universidad Juarez del Estado de Durango, México). 
Absent: Elizabeth Campbell, (CFS, British Columbia, Canada), Kurt Johnsen (Southern Research Station, US Forest Service, Asheville, North Carolina, US), Rick Scott (NAFC Working Group Liaison).

November 3, 2015
1. Welcome address.  Jesús Carrasco-Gómez from CONAFOR welcomed members of the working group and observers.  Observers were introduced.
Tannis explained that currently federal service employees were covered under the “care-taker convention” for civil servants as there was a change in power in the federal government. As such, during the meeting she was not able to commit to future work, but agreed that she would include information in the minutes that pertained to future work as this would be following the care-taker period.  
2. Approval of the agenda for this meeting. The agenda for the meeting was approved. Sally Aitken proposed a new agenda item of ‘an update of a new Genome Canada proposal’ where she would be looking for working group (WG) member collaboration.
Brad updated the WG on the memorial for Tom Ledig who had been a WG member since 1986. Brad noted that Tom was a very influential and highly productive member of the WG. He died in May 2015. 
3. Approval of the minutes of the 2014 meeting. The minutes of the previous meeting were approved. 
4. Report of the last Bureau of Alternatives (BOA) meeting. This update was not available as Kurt was unable to attend the WG meeting. Javier said that the WG had asked the BOA to support the protection of the rare maple forest visited in the state of Jalisco during the field trip of the last meeting, which they did. This area (150 ha) will become a protected area and takes effect on Nov. 10, 2015. The area is the Parque Estatal Bosque de Arce (Maple Forest State Park). 
5. Report on recent activities in forest genetic resources from each country.
A) Canada – Tannis updated the WG
Tannis commented that the forest industry is continuing to recover following the global economic downturn in 2010.  The softwood lumber and structural wood panels industry saw production levels increase in 2014 for the fifth consecutive year. This was due in a large part to the recovery of the U.S. housing market and continued demand for lumber and solid wood products from China. 
A review of FGR Canadian research activities was provided noting that research is ongoing in the federal and provincial governments and in academia and industry. Examples of research activities include those by Sally Aitken the Director of the Centre for Forest Conservation Genetics and Tongli Wang  the Associate Director. This group conducts research on population genomics and local adaptation to climate in native tree species. The AdapTree Project, led by Sally Aitken and Andreas Hamann at the University of Alberta, has generated knowledge for climate-based seed transfer of lodgepole pine and interior spruce, determined the effects of tree breeding on climate adaptation, and has produced 50K SNP arrays for research purposes and genomic selection. At the University of Alberta, Andreas Hamann’s research group continues on the impacts of climate change on forests. Recent accomplishments include refinement of the concept of “velocity of climate change”, including a method for identifying populations most at risk, and planting sites that will most benefit from assisted migration. 
Additionally, at the federal level the CFS has specific research components addressing FGRs such as the ex situ conservation of butternut (Juglans cinerea) and other endangered species in Canada, development of a national plan for the ex situ conservation of FGRs, assessing the forest management impacts on forest ecosystem structure, composition and biodiversity focusing on research that includes studying caribou habitat use and persistence, defining a critical habitat for Newfoundland pine marten and assessing the impacts of forest management practices on arboreal lichens in Canada including species at risk listed at the federal level.  CFS research also addresses the vulnerability of FGRs to other kinds of disturbances − such as native or invasive insects and pathogens, fire, and climate change – and offers guidance for mitigating their impacts.
B) US – Brad St. Clair updated the WG
Brad discussed the recent paper “The Evolution of Forest Genetics and Tree Improvement Research in the United States” J. For. 113(5):500–510, 2016. The paper notes the long history of forest genetics in the US. Since the 1980’s there has been a decrease in investments, primarily in the area of traditional breeding.  One of the rationales for this publication was to bring attention to these trends and present arguments for why both genomics and tradition tree breeding need to be funded. One proposal from David Neale is to create a professional society for US forest geneticists, although it might be advantageous to include all North American forest geneticists. Attendance at regional meetings of the Western Forest Genetics Association, the Southern Tree Improvement Conference, and the Canadian Forest Genetics Association have declined significantly, and it may be time to organize across a broader geographic area and have one large national or international meeting per year. 
Brad commented that the sequencing and assembling of the loblolly and sugar pine genomes is not complete.  Climate change continues to receive attention. There was recently a workshop in the US to prioritize species headed by Kevin Potter. There will soon be available a seed lot selection tool that is a web-based application for continental US. There has also been a major milestone reached as the Department of the Interior has released a National Seed Strategy with recommendations to collect and coordinate restoration efforts, especially focusing on grassland areas. Recommendations including restoring wildlands with the genetically appropriate seed with increased use of seed zones. Large fires and invasive species has been drivers for producing this strategy. 
C) México – Yanet Biviana García-Cruz updated the WG.
Yanet made reference to the previous FGR-WG meeting where there were discussions about standard seed zones. CONAFOR has been making changes which include extending areas of seed movement. There are currently 85 official seed zones. Some are considered too small to be practical. Several criteria were used to create maps including consideration of physio-geographic conditions, soil and weather. Current recommendations include using 2o above lat. and long., to move seed up 300 m and  150 m down. All seed collections are from the wild and seed movement is conducted for restoration purposes. It is proposed that 6 seeds/tree capture much of the maternal genotype, but not necessarily that of the pollen. Recommendations are that seed be collected from stands from 50 – 100 trees. A question was asked how large a geographical area would one chose to bulk individuals. The suggestion was made that if the climate does not differ over the area that bulking seeds would be fine. 
It was noted that CONAFOR signed an agreement with INIFAP for 275 accessions which were entered into the National Centre for Genetic Resources.  There are 21 species in these accessions. 
Eighty four percent of the forested land in Mexico is owned by ejidos and it is very important that CONAFOR work with the ejidos. As of Sept. 2015 there were 41 cooperative agreements with the owners of the forest genetic resources, of which 22 are with ejidos, 16 with private owners and 3 with communities. These agreements address the establishment of seed stands based on technical specification from NMX-169 Forest Germplasm document and cover a total area of 779 ha.
A review was given of CONAFOR studies include one to assess the value of genetic resources entitled “Economic valuation of the conservation, uses and improvement of forest genetic resources”.
Challenges were noted that included people conducting field work were often not prepared or trained. They are trying to develop a certification system which would help address this. 



Report on the Current Tasks of the FGR-WG
6. Task updates
Task 38. FGRWG Website. Brad St. Clair
Brad noted that the web page hadn’t been updated. He will take a closer look at what needs to be updated. Javier suggested including some information about the contributions that Tom Ledig had made to the WG. Tannis said that she would look at the content on the web page and see if it is possible to have it translated into French. Jean Beaulieu previously had the responsibility. The suggestions was made that publications could be updated on the web page. Brad said that he would solicit input from WG members concerning highlights from other tasks that could be included as web content. 

Task 41. Conservation of Mexican Picea species. Cuauhtémoc  Saenz Romero
This was a spinoff of a task developed by Tom Ledig.  A paper was published in Spanish a few months ago by Eduardo Mendoza.Maya, a former Cuauhtémoc’s student, and others, titled “Proposal for conservation of three endangered species of Mexican spruce” Rev. Fitotec Mex. Vol. 38(3): 235-247, 2015. This paper identifies actions that could be taken to conserve Mexican spruces. The main recommendations are to increase within-stand genetic diversity and to develop ex situ conservation reserves. Considerations were made for conservation plantings outside of the natural range of species using spline climatic models to predict the best locations where suitable climatic habitat will occur on the future. 
That task is considered accomplished and a copy of the paper will be given to CONAFOR. 

Task 44. Thesis bibliography on FGR in Mexico. Javier López Upton
Javier presented his work associated with this task. He said that he would give the Excel file with all the data to Brad and Brad will post this on the web page. Javier noted that there is little information about Pinus patula. 

Task 52. Training of Mexican technicians. Javier López Upton and CONAFOR
Javier and CONAFOR representatives noted that they were looking at possible training outside of Mexico in genetic improvement, seed orchard management, and ex situ conservation (specifically operation issues with seed banks). There was a general discussion about the possibility of a Mexican technician coming to Canada to train, possibly to BC or New Brunswick. The length of training could vary between 15 days to 2 months. 
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6. Continuation of Task updates
Task 51. Vulnerability of FGR to climate change. Tannis Beardmore
Tannis said that when Judy Loo left the CFS she passed on a piece of work that she had started entitled ‘Vulnerability of forest tree genetic resources to climate change’. This work developed species-specific indices which could be used to determine the relative genetic vulnerability to climate change of tree species. Tannis had expanded this work and tested a number of species. She does not think that there is a sufficient body of work on this to publish it, but asked that WG members take a look at what is written now, to see if it can be published as a stand-alone or be incorporated with another piece of work. Tannis will email the document out to members. 

Task 53. Dispersion and conservation of Pinus coulteri. 
Tannis noted that Elizabeth Campbell’s name was attached to this task, but she had said this wasn’t hers. Jesus suggested contacting Celestino as he thought this was a task related to his activities. 

Tasks 54. Guidelines for assisted colonization. Kurt Johnson, Brad St. Clair, Cuauhtémoc Saenz Romero
Cuauhtémoc, Brad and others wrote  an opinion paper that has been accepted for publication entitled “Assisted migration for forest populations for adapting species to climate change”. He noted that the paper provides different examples of assisted migration in Mexico, US and Canada. The review also discussed the benefits and risks of assisted gene flow within species populations. Sally said that there is a second paper to come out in Evolutionary Applications. This paper is targeted to people who are critical of assisted migration. It deals with shifting seed sources and addresses the history of provenance trails (e.g., 250 year). It also includes analysis of the clines of 18 species in Western North America. Sally noted that the more controversial issue is species immigration, not changing seed zones.  Brad noted that tree species have been moved all over the world and that there have not been any disasters. Javier noted that there are still some foresters who do not believe in climate change. It was suggested that a survey might be a good idea to capture opinions pertaining to this area. Javier said that this was something he could do. Javier said that he would write a one-pager to describe the general issues and this could be sent out to those who would be surveyed. 
Sally noted that there can be issues of conflict of interest, especially on public lands. What the public wants versus what industry wants may create misunderstandings. The public in BC does not want to see natural regeneration, in general; instead they want to see active planting. Sally noted that her new proposal is looking at perceptions of risks and benefits, and who or what these risk and benefits are attributed to. Sally said that she would give Javier and Cuauhtémoc the information that she had.  Cuauhtémoc inquired as to how people would be surveyed and Sally said that they will hire a sociologist specifically for doing this part of the project. They will be looking at what drives people to make decisions and how they prioritize issues are important for them. Sally said that at our next meeting she will provide feedback on this area of her project.  Jesus noted that it is important to stay true to the original intent of this task. 
Task 55. Altitudinal geographic variation in Pinus patula.  Cuauhtémoc Saenz Romero
Cuauhtémoc  gave an overview of his paper on Pinus patula [Altitudinal genetic variation among native Pinus patula provenances: performance in two locations, seed zone delineation and adaptation to climate change; Silvae Genetica 63, 4 (2014)]. This species is highly desirable by managers as it grows quickly. Pinus oaxacana has been proposed to replace the low altitudinal natural distribution limit of  Pinus patula by planting P. oaxacana (the next species that natural distribute at lower altitudes than P. patula)? is slower. Sally recommended growing a mixture of species. Jesus commented that within the same area there will be altitudinal variation in where they should be planted and that we shouldn’t get caught up on specifics. What may be important is a discussion of the specific distances that are the upper and lower limits for each seed zone. Brad asked if the temperature is different in the two seed zones that were being discussed. Cuauhtemoc noted that there was a 1.5oC difference over 300 meters. 
Task was considered closed.
There was further discussion, as Yanet suggested that 300 meters is not an average, and that it is 500 meters for some species. Javier asked how this projection was made. It was thought that 300 meters is quite conservative. Cuauhtémoc did not think that 500 meters would actually be used. Jesus said that at 500 meters you may see difference in near-term survival, and people will use this to say that you shouldn’t have done this. Jesus recommended moving small distances and then to see what happens. He still supports moving upward. Brad noted that in the Pacific Northwest seed zones are generally use 300 meter elevation bands. Sally said that this actually varies in BC depending on the species, where some can go up 400 meters, and Pinus monticola can go up 700 meters. Brad said that generalized seed zones used to be 1,000 feet and that the temperature variation in those was about 2.5oC. For seed zones you do need to worry about short-term results. If they don’t survive in the first 10 years then there is no point. Sally noted that last Nov. 2014 there were mild fall temperatures and then temperatures suddenly dropped to -12oC and then rose above freezing and then back down to -18oC. The trees in nurseries had not acclimated when this occurred. With the lack of snow during this time, nurseries lost 10-20 millions of seedlings. It was thought that relaxed management resulted in seedlings being lost as the roots of these seedlings were not well protected. Brad commented that extreme events are becoming more common and will continue to be so in the future.
Task 56. Guidelines for ex situ conservation of species at risk due to climate change. Sally Aitken
Sally noted that the emphasis of this work is on rear-edge populations and populations at risk of extirpation. She will be developing a strategy to collect seed. Important to the strategy is the purpose of the seed being collected; e.g., is it to be used for assisted migration, for long-term storage, or for afforestation. The suggestion was made to merge Task 51 (Vulnerability of FGR to climate change) into 56. A new title for Task 56 could then be “Vulnerability of FGR to climate change and guidelines for ex situ conservation. “
Brad mentioned that there will be a Gene Conservation of Tree Species workshop that the US Forest Service is arranging in Chicago, Illinois, May 16-19th, 2016. Work associated with Task 56 would be very relevant to this workshop.

Task 57. WG contributions to the activities toward meeting the FGR goals of the FAOs’s Global Plan of Action for FRG, and the State of the World’s FGR initiative in North America. Tannis Beardmore
Tannis commented that the review of the State on North American’s FRGs which was written as a contribution to the Global Report will not be published by the FAO as a stand-alone. Information in the North American document was used to publish the global report. Tannis noted that given the effort that went into this piece and that there is new information presented, it would be worthwhile to see if we could write this as a review paper on NA FGRs. Everyone seemed open to this suggestions. Tannis said that she would email the document out to WG members to take a look at it and see what we could pull together. 

Task 58. Develop provisional climate-based seed zones for Mexico for contemporary and future climates. Brad St. Clair, Cuauhtémoc Saenz Romero, and Javier Lopez Upton
Brad presented an overview on the generalized provisional seed zones for Mexico. This was work he had done in collaboration with Ken Vance-Borland (Corvallis, OR), Javier and Cuauhtémoc. As background information, he noted in 1966 seed zones were further developed in Oregon and Washington, and in California in 1970. These initial zones were very conservative and included 1000 ft elevation bands within geographic zones. Seed zones were revised in 2002 based on the best available knowledge of genetic structure of most species. Elevation guidelines had basically not changed with these new seed zones. It was noted that having genecology information would be valuable, and then one could map variation in adaptive traits. Reciprocal transplant study data would be very useful for this. It was noted that cold temperatures are predominately driving adaptive variation, and this is related to elevation. If there is no knowledge of genetic variation, then generalized provisional seed zones are very useful.  
Following the presentation a group discussion took place. Sally noted that the generalized provisional seed zones for Mexico was very similar to the US Plant Hardiness zones. Cuauhtémoc commented that maps of current and future climate were developed for Mexico byNick Crookston and Jerry Rehfeldt. Cuauhtémoc wasn’t sure if this work would be taken up by others in that Rehfeldt’s group now that he had retired. Brad noted that Andreas Hamann and Tongli Wang were extending their coverage of ClimateNA to include Alaska through to Mexico. Cuauhtemoc recommended moving to Andrea’s and Tongli’s climate model which had the advantage of being available on the web and it can also be downloaded. This application has new scenarios (RCP 4.5 and 8.5, but not 6). The web-based version is easy to use and can look up any point on the map and retrieve the climate data. Yanet noted that the Crookston and Rehfeldt’s model allowed for downloading of the ASCI data, which is beneficial. Sally commented that how good this data is really depends on the area being considered. Andreas currently has Dante Castellanos-Acuña, a former student of Cuauhtémoc’s, working with him to expand his work to Mexico. Brad commented that they have the map of aridity for Mexico, but noted that there may not be a linear relationship between aridity and adaptation, thus aridity contours were at irregular intervals. There are six classes for aridity in the US and in Mexico there may be a greater aridity range. He further noted that with overlapping temperature and aridity, there are a high number of seed zones, up to 102. He recommended reducing the number of zones by considering fewer aridity classes. Cynthia commented that this would be useful. Brad noted that niche modeling at species level was needed. Sally commented on winter temperatures being stronger and more important than aridity, supporting the need for fewer aridity classes. Brad commented that Omernik level 3 ecoregions are available for Mexico and you can overlay ecoregions or other ecological classifications. Jesus noted that climatically ecoregions may look the same but are very different in terms of vegetation composition. Yanet said that she used physiographic regions, and Cuauhtémoc and Javier said that this could be used as an overlay. Brad said to send the GIS coverage for this. 
Sally commented that the new climatic-based seed transfer system for BC is halfway through to completion. Their system is based on a similar approach where they have included 200 variants. They use the terminology of climatic zones instead of ecological variants. With the BC system there is the possibility to move seed over several of the small zones. In areas that are very small there has been consolidation of the areas to make them manageable. Brad commented that you can do this or focus down to a point area. He noted that it is good to talk about where to go from here and what the priorities are. Additionally, it is possible to look at future climates. Cuauhtemoc suggested that they have completed the first step of this project and at this point in time there is a need to produce a report. Jesus commented that is a very detailed map presented and wasn’t sure how CONAFOR would apply it. Yanet suggested that they could have follow up conversations on this. The last point raised was that species depended on soil so this is important for realized species niches. It was acknowledged that there had been a lot of progress on this task due to Brad and Ken’s contributions.  

7. New FGR-WG Tasks
FAO’s strategic priorities for action for the sustainable use, development and conservation of forest genetic resources. Alvin Yanchuk 
Alvin Yanchuk’s task on this area was merged into Task 57. 

Genomics associated to biotic and abiotic stress in forests trees. Bryce Richardson
Bryce was sick and unable to attend this session. Sally talked about her proposal that focuses on adaptation in Douglas fir. She is interested in having collaborators across the species range. She suggested that having one in Mexico and one in Oregon would be very helpful. 
Sally provided an overview of previous Genome Canada-funded work withe lodgepole pine and interior spruce where they sequences 23,000 genes and several thousand noncoding regions and then developed over 1 million SNPs. Following this, they looked for associations with traits, for example, with cold hardiness as assessed in seedling performance tests.  They found quite a bit of variation in seedlings at each location and they believe that cold temperatures are a predominant factor driving adaption. They did not get as much of a signature for drought stress traits. It was noted that having common garden experiments would be very useful.  Some of the genomic results for pines and spruces show high parallel adaptations. They will be taking the top 1,000 identified genes, and use a comparative genomics approach. The new proposal will build upon the previous work and focus on three new species: Douglas-fir, western larch and jack pine.  
Brad asked if we should make this a task, and if we do, what aspects should be identified for the task (e.g. gathering plant material, common garden experiments). Sally noted that they are at the preproposal stage and when they are at the proposal stage, she would like to have a more detailed discussion about how the WG could contribute. Cuauhtémoc asked how we would be able to participate and Sally said by supplying seed or by conducting common garden experiments. She would like to have one WG member-country. Jesus noted that inbreeding can be a problem in central Mexico and it may be hard to get seed as the seed set is highly variable. Sally said that bulk seed samples would be fine, with a minimum of 10 trees/bulk sample. They would be estimating allele frequencies instead of that of individual trees. Brad commented that bulk collections are fine as long as it’s not over a wide climatic range. Sally would optimistically like to have 30-50 populations.
Sally suggested that this could become a task on the genomics of adaption in Douglas-fir across the range if her project is funded. Brad and Jesus were identified as possible members of this task.

Rejuvenation procedures for stored seed in long-term conservation programs. Tannis Beardmore
Tannis had said that there is very little information on this in the literature.  They have produced ‘Guidelines for Collecting and Storing Seed for ex situ Conservation’ which is currently on the CONFORGEN website (http://www.conforgen.ca/docs/Guidelines%20for%20collecting%20and%20storing%20seed.pdf )
Task was considered closed. 
Insect disturbances as agents of genetic change.  Elizabeth Campbell
Elizabeth was unable to attend the meeting so Tannis provided an update on her behalf.  Elizabeth had a mountain pine beetle (MPB) paper published on advance regeneration/resilience to MPB in boreal forests.  They found a lot of regeneration.

8. Other FGR-WG topics
Funding needs
A future need for funding was identified and a request for Funding Assistance from the North American Forest Commission Bureau of Alternates for “Developing Assisted Migration Guidelines for North America forest tree species” was supported.  This has since been submitted by Brad St.Clair, Cuauhtémoc Sáenz-Romero and Javier Upton to the BOA.
Activities proposed: assisted migration of forest tree species seems to be an unavoidable activity in future forest management in order to decrease the potential negative effects of climate change. Ideally, altitudinal shifts upwards or translocations northwards need to be decided based on (a) seed zoning, (b) knowledge of genetic differentiation among populations within species and (c) projections of future climates and suitable climatic habitats. However, such knowledge is partial for many species and in many cases it simply does not exist, particularly for so many forest tree species of the megabiodiverse Mexico. This project aims to synthesize in a  handbook the knowledge available on those three topics, and the practical experience of the FGRWG members and try to develop general guidelines to conduct assisted migration of forest tree species of the three countries, as a starting point reference. The guidelines will focus primarily for México (where guidelines are less readily available), although including examples for Canadian and American forest tree species.
Amount of funding requested: $4,000
Relevance to the group’s activities: This proposal is a follow up of a ongoing activity to develop contemporary and future climatic seed zoning for México, and are linked to Task 54 “Guidelines for assisted migration”.
Other funding sources: CONAFOR has funded previously the climatic seed zoning project for México.
Benefits anticipated: General assisted migration guidelines would be an important reference to start conducting such measurement of management, and will allow field experience needed to gain understanding of the risks and benefits obtained when conducting assisted migration.
Date by which funding required: Work would commence upon receipt of funding, but likely not before Spring of 2016.
Impact of not carrying out the specified activities: Not having the general guidelines would postpone the start of field experiences of assisted migration, particularly in Mexico, where there is not a single large scale commercial operation of that sort.
Collaboration with other WG of NAFC. Silviculture and, Insect and Disease Working Groups have requested a joint meeting. Elizabeth had spoken to a member of the Insect and Disease WG and was told that they had no work related to genetics. 
Next FGR-WG meeting. The group supported the idea that the Canadian Forest Service, specifically the Pacific Forestry Centre in Victoria, BC would host the 2016 meeting. Elizabeth Campbell said that in working with the other Canadian representatives that she would welcome the meeting in Victoria. Elizabeth will send out an email to members with possible dates and venues. 







