NC1026 Summer meeting, Kellogg Biological Station, Hickory Corners, MI 7/28-29, 2009
Day 1
In attendance: Joel Felix (OR), Frank Forcella (MN), Sharon Clay (SD), Haydee Ramirez (KS), Jose Urbano (Sevilla, Spain), Sam Horton (NE), Don Wyse (MN), John Lindquist (NE), Christy Sprague (MI), John Cardina (OH), Doug Buhler (MI), Adam Davis (IL), Karen Renner (MI), Jack Dekker (IA)
I. Introduction:

A. DB:

1. GLBEC (Great Lakes Bioenergy Consortium): MSU recently received, in collaboration with UW, its largest grant ever ($50M), to support bioenergy research; the work is located at Kellogg Biological Station, with emphasis on ecological impacts of bioenergy production; robotic milking system recently installed, too, funded by W.K. Kellogg Foundation
2. Renewal: Deadlines: Sept. 15—statement of intent to renew; December 1—project must be submitted into the NIMSS system (then reviewed by admin. adviser, NCAC1, multistate research comm.., NCRA (regional ag. stn. directors))

JC: Who looks at the project? Does renewal need to be next step in what we’ve been doing? DB: group would be better served in looking at new direction (current bioeconomic modeling focus has been going for 15 yrs.) This is the most weed science focused group in the NCR, which is good for us. 1) Show impact, 2) show continued need, 3) show connection of group across region. Most critical review will be that of department heads. Administrative advisor (DB) also has strong say in future of project. Do something that is valuable, and that the group can make good progress on. Also, don’t need to stay an NC group (though there is the bonus of having a track record of regional protocols working out, and joint publications).
KAR: serves on one of NE groups; they have umbrella of organic weed mgt., with three very different objectives. Is it unusual to have such disparate objectives? DB: philosophy in NC groups has been to have more unified objectives; for NC group: is there some focal point for group? what can this group do because of this structure and support that they can’t do without it? there’s also the possibility of getting a 1 year project extension
II. Presentations

A. Objective 1a: AD: Compiled data set
1. Get Wooster data for 2006 and 2007 from JC
2. Group prefers trellis dot plots to kernel histograms for data presentation

3. Why is lambda so large? Lambda is the asymptotic population growth rate; these populations weren’t at equilibrium, but were rather in the rapidly increasing initial phase of population establishment; mainly useful for comparing among site-years

4. JD: philosophical problem with using means for demographic rates vs. following individuals over time; covariances between demographic rates aren’t just important for a location, but within the individual; for future models, consider adding process level to it

5. AD: can use non-parametric MANOVA to look at site, year and site*yr effects on var-cov matrices for demographic rates

6. East Lansing 2006: AMBTR SSDL looks weird for last time point (0 survival); check with Christy

7. HELAN SSDL: variation, both within and across time, is larger in KS than at other locations; seed was from KS; JD: it’s at home, and sampling opportunities that its adapted to; 1) contrast KS to other sites; 2) continuous analysis of variation against distance from KS; JF: what would happen if we let the population reproduce locally, at each of the NC1026 sites, and get beyond the initial year in which it is confronted with unusual conditions—would we begin to see more variation in demographic rates, and locally adapted responses, or would there be continued low variance in parameters, due to going through genetic bottleneck and filtering by being put into new environment

B. Objective 1b: Haydee & Sharon 
1. IL, KS, OR, MN, SD

2. Seed source: AMBTR-IL, HELAN-KS

3. Pretreatment of seeds to break dormancy: IL (bleach), KS, OR & SD (cold treatment)

4. Runs: KS&MT(3), IL&KS (2), OR (1)

5. Expt treatment: conditioning phase (2 cycles of 10 weeks), feedback phase (10 weeks), Treatments: same vs. different (soil that was conditioned with the same vs. other species)

6. Feedback scores tended to follow local abundance/weediness of AMBTR vs. HELAN (following what Klironomos, 2002, found, with soil feedback explaining about 69% of variation in old field community representation)
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7. Soil samples: would be nice to also look at soil from beginning of experiment in comparison to soils at end of experiment (KS and SD and OR have this)

8. SC: did DGGE analyses of soil feedback experiment: cluster analysis—KS AMBTR is really different than soil that was conditioned over time with more AMBTR or HELAN; second crop had a lot of influence, didn’t appear to matter which one was first; SD AMBTR-AMBTR was very different than anything else; AMBTR had more influence on SD soil DNA than anything else
C. Objective 1c: JD
1. Bottom line: need to have hypothesis about what all the demographic data means; moisture, instrinsic seed qualities, shading
2. EWRS working group on seedling emergence and early growth: is recruitment an environmental signal, or something intrinsic to the seed? 
3. Suggestions:

a. would love to see WSSA follow the EWRS model, with working groups meeting regularly, and plenary group meeting only every three years
b. Hypothesis: weed life history behavior is an adaptive response to the structure, quality and timing of locally available opportunity spacetime; 
Local opportunity spacetime: habitable space available to weeds at a particular time: resource (light, water, nutrients, gases); conditions (heat, climate, locations), disturbance history (tillage, herbicides, winter), neighboring organisms (crops, other weed species); heterogeneity of dormancy that occurs within a given site-year is a blueprint for what is going to happen in the following year
c. Seed heteroblasty: variation in dormancy phenotypes; looked at heteroblasty in 45 Iowa Setaria populations; characterized phenotype space and hedge-bet structure; each seed contributes to the six-cohort structure, with somatic polymorphisms during embryogenesis accounting for the variation

4. Data:

a. for IA SETFA data, Jack looked at temporal overlap between agricultural operations and SETFA recruitment; about 20% of the population is adapted to emerge during early and mid-summer, where there’s freedom from disturbance—however, there’s less fitness benefit from emerging during this time, which is why we get continued selection for early emerging cohorts
D. Jose Urbano: EWRS CHEAL common garden germination experiment
1. Saw no emergence in Portugal and Spain when disturbed at the group time (T0 = emergence under glass plate), but saw a huge amount of emergence when disturbed in fall

2. No disturbance = no CHEAL emergence
3. Jose Urbano and Edite DeSouza repeated the experiment, saw autumn emergence in common population, and wider range of emergence in local population; CHEAL emergence didn’t appear to be moisture limited

III. What next?
A. Project deadlines: http://ncra.wisc.edu/approvalprocess.htm
B. Some ideas
1. General experiment themes:

a. plant invasions

b. climate change and weed biology
c. intrinsic vs. environmental drivers

d. weed population shifts

e. herbicide resistance

f. (DW) cropping system design to include multiple stresses in support of ecological weed mgt.; interactions with climate change would be relevant to him; using mathematical models to predict shift in boundaries between three biomes in MN, and impact on agriculture
2. Reviews: write summaries/metaanalyses of current issues in weed science/agronomy

3. Possible rewrite of yield-loss book

4. Discussion
a. DW: Need to present case for future of weed science; can’t be passive; end of weed science as we know it; need to link what we’re going to do to something big and highly visible and relevant to more people; without this, weed science will be lost as a discipline from UMN

b. DW: we have a new opportunity for the future; need to redesign the agricultural landscape, renewable energy, biofuels; can weed science be in a lead position to help guide what those systems look like?
c. JD: industrialization of agriculture has reached new levels, family farm is gone; crops for food, fuel or fiber are industrial feedstocks

d. DB: how can we move this group towards funding from NSF, other top agencies?

e. KAR: part of NE discussion group; experience depended a lot on how active the coordinator was; not a lot of common ground; there was no synergistic discussion because people didn’t have a common experiment

f. AD: if we go for NSF, we should write project revision as a first draft of an NSF proposal; KAR: in past, NC202 and NC1026 agreed not to apply for funding to avoid competing with ourselves applying individually

g. FF: For NSF and AFRI, need to ask much more sophisticated questions; our usual questions would be uninteresting to outsiders

h. JL: importance of soil biology in weed distributions; we could make huge impacts on this area

i. KAR: maybe weak soil feedback mechanisms are overridden by crop effects; how do biofuel crops (more N limited systems) affect weed seed persistence in the soil seedbank? DW: already have this experiment going at UMN in a variety of systems with different levels of N inputs
j. FF: is there evidence for crops having same effects on soil feedback as weed-weed effects?

k. DW: Nick Jordan has funded projects in MN, WI and PA on soil feedback in weedy and invasive plant species
l. KAR, DW: need to think about water use efficiency in weeds, as new soybean germplasm is released, with higher drought tolerance, huge investments in WUE; DW: would new drought-resistance technology make it possible to include more cover crops on the landscape to include multiple disturbances?

m. JF: soil feedback experiment would be more interesting if crop was involved; was the effect chemical or microbial? would like to look at this in more detail; KAR: if we’re going to do this, we need to involve soil biological process people if we’re going to do this; how does within –field variation in weed populations relate to soil feedback? DW: if we went in this direction, Nick Jordan would be interested in collaborating
n. JC: if we went in this direction, need to 1) get away from pot studies, and 2) include many more species (need to talk to NJ about this)

o. AD: how about using the NC1026 network + collection of accessions of weeds to the south to look at genetic variability in climatic adaptation among weeds? do climate-envelope modeling in combination with data from common garden experiments; DW: Bob Andersen did this about 25 years ago for velvetleaf, predicting that it would head north; JD: can we approach these topics under the heading of modeling?

p. AD: could we look at differences in soil feedback in response to global change? temperature? CO2?

q. SC: In order to relate soil feedback scores to community abundance in the current setup, would need to plant AMBTR back into AMBTR in the field, and AMBTR into HELAN; 
r. JL: use the first soil feedback experiment as preliminary data for a revision of this experiment; can we use these data to make predictions of what would happen if we plant these species out year after year in multiple places? use a weed garden to explore this issue; added benefit, also have C3 vs. C4 comparison

s. JC: at each location, would need to have a soil that had never known AMBTR or HELAN; 
t. DB: would probably want to run this at multiple densities to see whether soil feedback occurs at agronomically realistic densities
u. DW: how does climate change relate to this? CO2, temperature? is there a crop component to this? how might soil feedback change under different cropping systems scenarios? 

v. FF: crop is the more abundant species in modern cropping systems; why not condition the soil with 5 or 6 different crops and cross these with different weeds?

i. corn

ii. soybean

iii. sorghum

iv. Miscanthus

v. switchgrass

vi. alfalfa

vii. perennial sunflower

viii. cuphea

ix. annual C4 grass, perennial C4 switch grass, annual legume soybean, perennial legume alfalfa
Research question: We’ve observed plant-soil feedback within weed-weed system? Does this type of feedback also exist within a cropping system? Given the soil-feedback experiment, you can hypothesize that in some states, HELAN will go away, whereas in others, it will increase.  Frank: continue to do demography studies in each of these cropping systems. 
IV. Action items

A. AD send quality-checked data files to CS

B. HR: will send 2nd run of feedback study to AD; JF will send too: Tony Yannarell will start to do soil microbial analyses
C. Writing team: includes AD, CS and JL. DW will talk with Nick Jordan. Others find local collaborators for the soils component.  Anita will be involved in the writing effort, but wants others to help do the heavy lifting. Draft something and send out to the group. 
D. Letter of intent by Sept. 15, Project by Dec. 1. DW: what will it take to deliver the product? series of meetings and conference calls (if we decide we need an extension, make this request before Sept. 15). FF: for NC proposal, include minimum amount of work that we would do if we can’t get outside funding; if we can get outside funding, then we’ll bring in microbial ecologists
E. DB: will ask about possibility of extension; have some things to wrap up, and also thinking about making major changes that we’d need some more time to accomplish

Day 2, July 29, 2009 Minutes

In attendance: Joel Felix (Chair), John Cardina (OH), John Lindquist (NE), Sam Wortman (NE), Haydee Ramirez (KS), Don Wyse (MN), Frank Forcella (USDA-MN), Jose Urbana (Spain), Sharon Clay (SD), and Christy Sprague (MI).
I. Vice-chair election:  Christy Sprague was elected to serve as vice-chair in 2010.

II. Site section for 2010 meeting: the group voted on Illinois (Champaign area) with Adam Davis as the host.

Potential meeting dates July: 26-28, 2010

III. 
The writing committee for the new project includes:

a. Adam Davis (USDA-ARS - IL)

b. John Lindquist (NE)

c. Christy Sprague (MI)

d. This group will work with Anita Dille, incoming chair.

IV.  
Discussion continued from the previous day on the new project.

JC: Discussed that the soil feedback component of the next project may only be just one objective of the new project.  Another possible objective would be to look at diversifying cropping systems and maybe taking a weed and making it a crop.

Several others brought up that we need to make sure that we have soil microbiologists on the project.  We would like to have Adam talk to his new soil microbiologist colleague on potential interest to move forward.  Others should also check with potential other soil microbiologists and colleagues on the interest in this project (i.e., Steve Hallet, Kevin Gibson, Stuart Grandy).  

FF: Asked the question “Why do certain crops or weeds not grow well following certain other crops?”

DW: 4 to 5 year crop rotations seem to suppress weeds more than 1 to 2 crop rotations. Why? – This could be another route to follow.

JL: Potential for funding from the Organic Program (larger funding) maybe look at diversification of cover crop systems.  John has submitted to this program before with positive reviews.  Maybe positioned better as a regional project.  Would the land need to be certified organic or just in transition?

JC: Rotations are fundamental: maybe each site would have one common cover crop and their choice of others.

FF: Suggested we would have more power if we have more than one similar cover crop common to all states and that soil feedback could be a component of this project.


There was discussion if we move forward looking at cover crops that we should be in contact with the Midwest Cover Crop Council and maybe team up with them. - Dale Mutch and several others are very active in this organization and there is a list of research priorities.

FF:  Lead more discussion on the concept of a weed sequence calculator, similar to the Crop Sequence calculator that was published by the ARS group in North Dakota (Jon Hendricks?)  

There was some discussion on the potential methodology on the Weed Sequence study.  Perpendicular planting of crops from one year to the next, How many years cumulative do we look at?  There was talk of broadcasting known amounts and kinds of weed seed and planning into that and measuring weed growth and emergence.  There was also talk of bringing soil into the greenhouse from these studies and additionally looking at weed growth under GH conditions in these soils.

JC: Community of weeds versus just one weed species

It was thought that we maybe we should look at extremes (annual vs. perennial).

The group thought working with perennial weeds may be more difficult

FF: Discussed getting a quick 2 years data on what systems depress or enhance certain weeds and then from there narrow down the favorite weeds and then look more in depth at the microbial communities.


JC: Use the greenhouse to see if it mimics field conditions


CS: How do we tease out what is completion, feedback, or allelopathy?


Thought was to do demographic, then there was discussion on if we would look at a cumulative effect or just one year.  The plots would need to be kept weed-free.

Other ideas:

Look at using species pairs (annual versus perennial wheat or annual versus perennial sorghum)

Or C3 vs. C4 crops and weeds

Warm season versus cool season weeds

Potential funding agencies: NRI, Organic Research Program, Managed Ecosystems

DW: Do we really know the mechanism on how perennials crops suppress weeds?

We really need to position this group to answer big questions, with big funding.

Action Items:
· Email out the minutes

· Everyone think of additional items

· Send around outline of potential projects

· Setup and conduct conference calls in the next couple of weeks 

· Decide if we will need to ask for an extension
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