NC1026 Annual Meeting

Bozeman 2006
July 31-Aug 2, 2006
Meeting Minutes

Attending: 
Ed Luschei, Univ of Wisconsin – Madison,

Adam Davis, USDA-ARS,

Bruce Maxwell, Montana State University,

Fabian Menalled, Montana State University,

Christy Sprague, Michigan State University,

John Lindquist, Univ of Nebraska – Lincoln,

Jack Dekker, Iowa State University,

Doug Buhler (administrative advisor),

Heidi Ramirez (Graduate student, Kansas State University)
Next year’s chair – Matt Harbour, [Subsequently has resigned due to taking a job in the Northeast. Adam volunteered to substitute as chair for another year]
>>Need for annual reporting

1-Summary of Minutes – focus on decisions made

2-Accomplishments

3-Impact

4-Publications

Minutes

Brief welcome to Bozeman from Maxwell

Buhler – Some brief comments. Don’t hesitate to contact to complete reports. Some changes in philosophy in multistate projects. In tight budget times, there is pressure to reduce budgets so increasingly important to demonstrate relevance and show they are important. 

Davis – Overview powerpoint presentation.
Objectives for the meeting

-Presentation of results from individual states

-Discuss lessons and revisions to protocol

-Discuss analysis

Obj 1a-demographic parameters

Obj 1c-Carbon isotopes important to crop-weed interference

Obj 1b-greenhouse, plant-soil feedback, effect on recruitment and growth

Map of participating locations


MT, NE, KS, ISU, MiSU, UW, UIUC, UNL

Annual life cycle – equation

Below-ground quadrats


Seed added, 200/quad in mid-october


Excavated in march and mid-october


Weekly counts, pluck, census of recruitment 

Above-ground quadrats


Seed added, 100/quad in mid-october


Bi-weekly counts


Harvest at time A, max biomass, no seed drop of AG and ½ of SATT areas


Harvest at time B, mature seeds, use allometry to determine relationship between biomass and fecundity

What to do with data?


Calculate lambda


Correlations and covariances of component parameters

Perturbation analyses



Sensitivity – S(x)=dL/dx



Elasticity- E(x)=(x/L)*dL/dx

Life-table response experiment


dL=Sum[S(xi)*dx]

Soil Feedback experiment – diagram


Condition soil for 2 10wk periods by regrowing species in same soil it was grown in previously. Then, next phase, cross plant, ie compare replant same or other species in “trained” soil.

Results from WI (Ed)

Field protocol:  did demography field study (crop/non-crop)
Economics and tie-in to WeedSoft

A. Initial viability assessment (WI, IL, MI): very important effects of seed lot treatment and assessor on viability estimation (lower estimates by WI judge); WI seed lot was more highly processed than the MI and IL accessions => how are we going to create a common protocol for seed treatment for sites?
Comment by JD: as seeds remain on plant longer for AMBTR, may get more after-ripening and less dormancy

B. Comparison of cut test with tz

C. Field experiment: AMBTR came up early, and outcompeted crop; AMBTR emergence was done before corn was planted

D. Overwinter viability: relatively low seed mortality; more germ in IL than WI seed lot

E. Recruitment: huge amount of variability within and between seed lots and in-field treatments

Results from Christy (Michigan State)

Two sites (E Lansing and Saginaw)

Three crop areas – corn, soybean, bare

Three weeds


ILL giant ragweed (via=93%)


MI giant ragweed (via=90%)


KS sunflower

Removed overwinter from 3rd week of march,

3rd week of april, excavated another 5 cm deep, analyzed seed

Planting – May 3 @ Saginaw, May 10 @ E Lansing

Covered plots @ planting, applied herbicides

Weeds had very large jump on crop (realistic?)

Late july, harvested for biomass (fresh). Giant Rageweed starting to flower.

Seed recovery issues – (40-50% recovered). Approx 50% or so damaged.

Seed migrating 5-10% or so.

Issue – emergence from BG plots much less than AG plots… very interesting, consistent across locations and across species/biotypes
Plot – peak plant biomass from the three different systems.

Things to consider –

Migration of seed

Crop planting in relation to emergence

Satellite plots importance of weights at initial harvest (dup of effort?)

Results from Kansas (Anita Dille and Heidi Ramirez)

Obj 1a – located at Ashland, KS. Started April 13, 2006. Corn and weed seeds sown on April 13, 2006.
No seed background at site. 

Emergence of HELAN within 2 wks of planting. AMBTR emerging 4 wks after sowing.

Both are in below ground (?)

Damage on:

Seed of AMBTR (BG quadrat)


Stem of HELAN


Insect feeding on stem of HELAN

Emergence plot of both spp over time. Also noted more emergence in above ground vs below ground plots.

Discussion ensued on the relationship between spring planted seeds in relation to the fall planting. In the KS data, corn was not behind the weeds. Also a lower number of total seeds germinated. 

Soil feedback study, sown on May 19

Observations/problems


Poor germination of AMBTR and HELAN seeds


6 seedlings per pot is too many!


Infestation of white flies

Ancillary activity… accession characterization

Plans – continue with obj 1 and 2 

Lincoln Report (Lindquist)

Same as other sites --- weeds ahead of the corn

Sunflower much larger than giant ragweed

Some predation on ragweed plants

Some apparent root attack/digging on sunflower but without a lot of damage to the final size of plants.

Montana Bozeman (Maxwell)

Sunflower data from 2004…


Cumulative emergence from 10 to 20% for KS versus MT seed lots.

Seed production, 5000 seeds per plant for MT seed lot versus KS seed lot (10000 seeds per plant or so).

Simply population model, with literature estimates for seedbank issues. Lambda comparison between sites… around 2.75-3 with coeff of var around 30%.

Illinois (Davis presenting)

Common accessions. Plot photos. Clear advantage of weeds over corn due to early start.
Seed damage is very significant effect. 60% overwinter damage. Sunflower approx 20% damage. Recovery efficiacy is around 80%.

Adam argues again for wire mesh baskets.

Problem – got more recruitment than had viable seeds – needs to include “lost seed” (non recovered) in estimate of proportion recruiting.

Fig – emerge by date and cumulative curve… 

Agricultural accession vs other… Ag seems to have extended germ curve, we should probably use that. Dekalb site?

Results from the plant-soil training experiment

Very strong effect. Sunflower appears autotoxic. Results pretty exciting.
Further analysis done to try to pinpoint the cause. Bioassay of soil from final grow out. Autoclaving had strong effect… imply microbial importance? Check nutrient levels?

Recommendations

1. consider using tray to bound seed enrichment areas

2. Make crop treatment more realistic

a. Use agricultural accession

b. Plant corn earlier or thin out giant ragweed

3. More participants in the soil feedback experiement!!

Ohio report (Davis standing in for Felix)

Cumulative emergence up to 80%, no diff between corn and fallow. Very large. Weeds well ahead of crop.
Comments – too many seeds (100) in a small area.


Change quad size to 30x30 cm


Incorporate seeds to 5cm deep


Perhaps kill everything that comes up before the crop.
End of morning session – break for lunch.

Afternoon session
Adam’s digested list of possible protocol updates

1. Seed recovery rate issue – do we switch to trays?

a. Yes for BG… 5 cm deep, 1 cm “lip”, still 20x20cm.

2. crop/non-crop areas – do we use DeKalb accession?

a. Use ag accession and ‘reset clock’ at planting.

3. AG vs BG difference in germ

a. BG-Germ biased…

b. Density-dep? Pathogens? Fatal germ?

Will go with 100 seeds per 12.5x12.5x6cm with border

4. Plot location in 06-07 (switch)

a. Vary plot location.

5. Seed input to AG in fall (use 100 rather than estimate).
a. Yes

6. harvest protocol: AG vs ½ SATT (do we really need the ½ satt?)
a. We don’t really need the ½ SATT, also will go to whole plot biomass and use regression against seed production – established this year from Christy and Adam
7. Dormancy mechanism protol (Jack?) – John, enzymatic… Horvath
8. Objective 1b – standard dormancy breaking procedure…?

a. Adam did moist sand for about 2 months, 4C. Covered with paper towel in tray.

b. Bleach treatment for 5 min (10%) for sunflower. Also clipped tip of sunflower.

9. Why didn’t more people attend? Will check out
10. Where next year? Brookings, SD. When? Unsure.

Jack Dekker talks about his assessment of dormancy characterization (Objective 3)
2 seed lots from Adam, 2 from KS.

Factorial, 2 spp, 2 afterripen, 2 temp (alt vs const afterripe) extend time period as long as possible. Have tried long ties (1 semester?!)

Temp: 4C const, 5:15 oscillating [all moist dark – close system with serum vials]

Germ, 5:15, 15:25, 25:35

Compare ‘level of dormancy’ (from assay) to what happens in the following spring.

For protocol 3, 1 (preferably 2) qt of clean seed to Jack. 
Need complete history for seed – collection date, location, type of location (relative to surroundings). Do as speedily as possible.

Ed’s presentation of bioeconomic modeling approach (Obj 2b)
Integration with WeedSOFT

Currently, WeedSOFT just has high/med/low assessment of weed impact

We can use our demographic model to make economic predictions; Ed has looked upon the sacred WeedSOFT source code and hired a recent graduate to rewrite it (did in C++, which Ed is not most comfortable with, would prefer to rewrite in Fortran); now has both source code and compiled version

Can use the revised code to look at first year treatment, use demographic model to compute next year’s population, select new best treatment, for however many years desired, and then compute ANR

The program is cumbersome for getting info out of; in contrast, WeedSOFT spits back the info quickly (capturing both conventional wisdom and stupidity, Bruce); we’re going to try to add the demographic info to drive WeedSOFT across years
Can use hybrid model to create penalty function to understand the cost of having incomplete control in a given year 

Sensitivity analysis of the importance of different demographic rates vs. the efficacy/cost characteristics of certain herbicides; would be nice to see what would happen in a scenario where we had density dependent efficacy; also, what does efficacy really mean in WeedSOFT? Need to look more closely at biological reality of statements in the model; try different scenarios, but need to choose carefully, since there are so many efficacy parameters in WeedSOFT
If look at weed injury, rather than percent kill, this would probably have more of an impact on the model output than including a demographic module.

Ed plans on rewriting it in FORTRAN so that it will be easier to tweak

Bruce: might be more effective use of time to create a metamodel that quantitatively describes the behavior of the model, and then make an interface between that and our demographic model. Then run scenarios to make probabilistic statements about the possibility of doing better (or worse) than the recommendations that WeedSOFT gives. 
If we can get probabilistic statement about the frequency with which the producer doesn’t need to use a more expensive product, then the real importance of this exercise is to understand what those conditions are, in demographic terms, with a sensitivity analysis

JL: maybe it’s important to build a simplified version of WeedSOFT tied to a demographic model and look at the correlations between the parameters and understand what aspect of weed biology is driving recommendations

EL: do what John suggested with fewer (3) weeds, and fewer (3) trts to create a simple toy that we play with to ask questions about benefit of adding stochasticity, correlation between parameters and demographic model to the decision aid; how much is this worth?

AD: can we add duration of emergence curve as a management consideration in the toy so that there might be a penalty for using a non-residual product on an accession that has an extended germination profile? EL: yes

EL will create “toy” and send around to rest of group to run scenarios on 
EL: What will be the justification in the report? Usual boilerplate of linking demographic model with WeedSOFT to come up with better recommendations? Or, more importantly, that better knowledge of basic science can change evolution of a product that is more applied?
Part of the process should be figuring out how to teach end-users how to make use of biological knowledge of weeds.

EL: How frequent do weed control disasters need to be in order to change rankings of recommendations when considering multi-year outcome?

JD: What is the structure of the failure? Make an assumption that all herbicides are 100% effective? Why is giant foxtail still in IA? Manages to get through gaps, and replenish seedbank. Come up with 10 different failure scenarios, both spatial and temporal and see how it affects outcome and recommendations.
BM: let’s spend some time on Wed. morning thinking about how demo model links up to the Toy 

End of Day

Wednesday August 2, 2006

Bruce talk – presentation about site-specific modeling of wild-oat/wheat bioeconomic models parameterized using on-farm data.

Structure of the decision-support model.

General discussion ensued regarding what to do about objective 2. It was suggested that our research justify itself by demonstrating, in “proof of concept” fashion, that adding a demographic skeleton to a model like weedsoft would improve decision making. Instead of using the full version of weedsoft, we would use a “toy” containing 3 weeds and consider a small subset of possible control options. We could create a model that would represent “reality” (in might be stochastic and would certainly include demography). Blind to the “real” model, we would compare the profitability of decision making using weedsoft to that based on a model incorporating demographic information. This “battle of the models” could be used to argue for the importance of adding demographic information into the decision making/bioeconomic framework.
Before ending, Sharon Clay was unanimously voted into chairship and South Dakota was voted as a desirable location for next year’s meeting.
END MINUTES

After the meeting, Adam redigested the action items, which I here attach.

Action items from NC1026 annual meeting, Bozeman MT, Jul. 31-Aug. 2, 2006

1. 
Problem: need to improve seed recovery rate: 


Solution (use all parts, not a or b): a) use seed trays (12.5 cm x 12.5 cm x 6 cm deep); 2 spp. x 4 rep x 2 crop trt =16 trays total ; and b) move seed trays farther apart so that washouts aren’t confounded between trays

2. 
Problem: Crop/fallow treatment is totally unrealistic since the Urbana accession finishes germinating by early April and crop is planted afterwards 


Solution: a) use DeKalb accession; count and kill all seedlings in corn/fallow plots prior to corn planting (roundup burndown 7 d prior to planting); b) apply N to both fallow and crop areas; and c) use corn planter

3. 
Problem: lower recruitment in the BG quadrats compared to the AG quadrats meant that BG quadrats were a biased estimator of seedling recruitment in the AG quadrats; suggests that there were density dependent reductions in recruitment for both species


Solution: a) as a measure of recruitment, use AG Nmax/AG N0; & b) use only 100 seeds per BG tray; c) add a series of 5 BG trays x 2 reps (10, 25, 50, 100, 200 seeds/tray)

4. 
Problem: Background seedbank buildup


Solution: change plot location in each year

5. 
Problem: using estimated fecundity from AG plots to guide seed input is just too high


Solution: use 100 seeds per quadrat for both AG and BG

6. 
Problem: Harvest protocol is too much work


Solution: a) get rid of SATT plots in ’06-’07; b) use ’05 biomass vs. fecundity regression to estimate ’06 seed production from total biomass

7. 
Problem: different dormancy-breaking treatments in Obj 1b may have caused artifacts


Solution: standardize dormancy-breaking treatment across sites

8. 
Problem: low attendance


Solution: call absentees and find out what reason was for not attending

9. 
Problem: seed cleaning methods differed between locations


Solution: Urbana location cleans all seed lots and sends them back; 6 locations

10. Problem: Jack didn’t have enough seed for dormancy protocol


Solution: everyone who has local seed lot, send 2 qts. to Jack (therefore, you’ll need 2 qts. on top of what you need for your location)

11. Modeling objectives

a) Run WeedSOFT GUI version against competing models of varying complexity that contain demographic component

b) Challenge the models with same set of scenarios, comparing output and dynamics

