Hardwood Silviculture Cooperative

Summer Management Committee Meeting Minutes

July 12-13, 2006
Next meeting date and location TO BE ANNOUNCED 

Wednesday July 12, 2006:

Attendees: Andrew Bluhm- OSU; Jeannette Griese- BLM; Robert Deal- PNW, Portland, OR; Buck Tanner and Russell Brewer- BC Forest Service; Paul Courtin, Kevin Hardy, and Craig Wickland- BC Ministry of Forests; Bob Carl- Carlwood Lumber Ltd.; Nathaniel Stoffelsuma- Arbutus Grove Nursery; Andrew Brown- Western Forest Products 
The day started out wet and rainy at 8:20am at the Subway in Gibsons, BC. After a short drive we reached the first stop of the tour- Roberts Creek Study Forest. Here, Brian D’Anjou, gave a very good presentation about an experiment designed to evaluate and develop a range of alternative systems with the potential to meet a variety of biological, social, and economic objectives. Local management issues consisted of water availability and quality, mushroom harvests, aesthetics, and mountain biking potential. This is a co-operative project demonstrating and studying different methods for harvesting and forest management. Please see the handout for more details and results. Or see http://www.for.gov.bc.ca/rco/research/projects/RCSF/RCSF.htm
The next stop was a BC Ministry of Forests addition series experiment- Gough Creek. This experiment was established in 1992 and replicated at three locations. Here, Douglas-fir and western redcedar were planted at a total density of 1100 trees per hectare (tph) with one of five alder densities (from 0 to 400 tph) added or superimposed over the conifers. Due to the heavy rain and the thick brush we visited only plot 4, which consisted of the 200 tph of alder. Of all treatments, this one had the greatest heights and diameters for all species, illustrating the potential beneficial effects of red alder on site productivity. More results are included in the handout or can be found at http://www.for.gov.bc.ca/hfd/pubs/Docs/En/En76.pdf. 
Next we visited a BC Ministry of Forests replacement series experiment- East Wilson Creek. This experiment was established in 1992 using the protocol of the HSC and is in the HSC database. Here, instead of increasing densities like Gough Creek, the density is held constant and the proportion of species changes. Douglas-fir and red alder were planted at a total density of 742 tph with one of five proportions (0, 11%, 25%, 50%, and 100% red alder). At the first plot (25% alder) the alder dominated the Douglas-fir and had had large branches nearly to the ground. However, at the second plot (11% red alder), the Douglas-fir shared dominance. The third plot (50% red alder) was essentially a red alder stand with a small component of Douglas-fir. It was interesting to note that the height and diameter of both species increased with increasing red alder. Discussions centered around 1) the large branch sizes of red alder with decreasing red alder proportions, 2) the infeasibility of using species mixtures with the objective of managing alder, but 3) the advantage and feasibility of using species mixtures with the objective of managing Douglas-fir. In fact, the difference in Douglas-fir size, crown size, needle length, and needle color was strikingly better when there was 11% alder versus pure Douglas-fir. More results are included in the handout or can be found at http://www.for.gov.bc.ca/hfd/pubs/Docs/En/En76.pdf. 
After lunch at Davis Bay, we visited the last tour stop of the day- Sechelt. This site is a 35 year old natural stand of red alder thinned to two different densities (247 tph and 568 tph) in 1989 (at age 18). Current data consists of diameters, heights, volumes, and relative densities 14 years following thinning. For site characteristics and 9 year post-thinning results please see the HSC 2004 annual report (http://www.cof.orst.edu/coops/hsc/report/Report04.pdf). Results presented here (and included in the handout) are consistent with previous results in regards to diameter (diameter increases with increasing thinning intensity) and height (relatively insensitive to thinning intensity). Thinning substantially increased individual tree volume but reduced the number of merchantable trees per hectare. The increase in individual tree volume was overshadowed by the decrease in the number of merchantable trees following thinning; Total volume per hectare decreased with increasing thinning intensity. A key factor is that when thinning alder to get big sawlog sizes, you lose volume when you thin that may not be recoverable in short rotations. Please see the handout for detailed results.
Discussion then shifted to the problems and difficulties of using projected volumes to determine economic profit and the choice of which silvicultural treatment maximizes said profit. Although he was unable to attend, Glenn Ahrens with Oregon State Extension Service, provided a handout exploring these volume estimates and economic comparisons. In this Sechelt example, although he used different assumptions, volume equations, and log volumes instead of whole tree volumes both examples predicted surprisingly similar per hectare volumes. However, more importantly, Ahrens analysis took into account the differences in log sizes. So although the unthinned plot had the greater total volume, it had only 23 to 31% the number of logs greater than 20cm scaling diameter.
The last part of his handout then took these projected volumes by log sizes a step further by factoring in log prices and logging costs. This analysis was performed on a 36 year old thinned natural stand in Northwestern Oregon thinned at age 14. Once again the control had more volume than 3 of the 4 thinning treatments, but much less net value than all of the 4 thinning treatments. Please see the handout for detailed results.

Glenn also noted some of the key points to consider in any discussion of expectations for gains in yield and value from thinning.
· For any thin vs. not thin comparison - Gains in crop tree diameter are hard to interpret until you look at actual volume by log size-classes that are meaninful to buyer.

· Value of thinned vs not thinned - this is very dependent on price structure you choose for 6,8,10,& 12-inch logs. 

· Result can be big differences in net return - especially for higher logging costs that eat up all the profits with lots of small trees in the not-thinned.

· Accurate characterization of taper is very important for estimating yield in meaningful size-classes.
· As we get closer to reality with alder yield projections, it is increasingly important to clarify what log rules and conventions are being used in any numbers presented - best if they match common practice of buyers and sellers (or are easily converted to common practice).  

· Differences between log-rules can be dramatic.

Thursday July 13, 2006:

Attendees: Andrew Bluhm- OSU; Jeannette Griese- BLM; Robert Deal- PNW, Portland, OR; Paul Courtin, Kevin Hardy, and Craig Wickland- BC Ministry of Forests; Bob Carl- Carlwood Lumber Ltd.; Nathaniel Stoffelsuma- Arbutus Grove Nursery; Andrew Brown- Western Forest Products; Kevin Brown- KR Brown and Associates; Stan Wheat- Stan Wheat Reforest Consulting 

The morning meeting was held in the local BC Forest Service office in Powell River. After welcomes and introductions, Andrew reviewed the last year and the coming year measurements.  
Winter 2006 (last year) was a very busy year for fieldwork. Measurements and numerous thinning and pruning treatments were completed on 13 sites!  Many thanks go out to all of the cooperators for providing crews and special thanks go out to the HSC Management Committee, the Siuslaw National Forest Hebo District, and Oregon Department of Forestry for helping out with the three orphaned sites (Table 5). Work included:

· No Type 1 measurements.

· Eight Type 2's had fieldwork. Three installations were the last to have their 9th year measurement.  Five installations had their 12th year measurements. Humphrey Hill (GYN), our oldest site, had its 17th year measurement. A total of seven plots were thinned and three plots were pruned.

· One Type 3 installation (Cedar Hebo) had the 9th year measurement.

This coming year’s fieldwork (Fall 2006- Spring 2007) will be another busy year. Although only 7 sites need to be measured, up to 12 plots will need to be thinned and 7 plots may need to be pruned. Work will include:

· No Type 1 measurements.

· Three Type 2's will need their 12th year measurement.

· Three Type 2’s will need their 17th year measurement.

· One Type 3 installation (Cedar Hebo) will need its 12th year measurement.

· Only one site (Wrongway Creek) is “orphaned”. 


Next, Andrew updated the group on the HSC’s two main “side projects”; the regional growth model effort and the taper equation effort.  Once again, these are both described in the annual report.

The first step towards building a new alder model is the compilation of a regional alder data base, a project managed by the Stand Management Cooperative. Data was submitted from natural and plantation plots in Oregon, Washington and British Columbia in the fall of 2005. Database compilation was largely completed a year ago but small problems have delayed its release. Two alder modeling efforts are being organized. First, Barri Herman of Weyerhaeuser has been working with the US Forest Service to facilitate their work in FVS. This is a public domain modeling system used by a variety of public agencies and private companies. Second, the HSC is beginning work in the summer of 2006 on two new versions of ORGANON, one for natural alder stands and one for alder plantations. The time line for completion is about 2 years. 

Last year, the HSC partnered up with the USFS PNW Research Station to develop taper equations for alder plantations. A taper equation and an associated volume table are currently in press with the Western Journal of Applied Forestry. In addition to this manuscript the HSC is currently investigating the effect of various tree crown characteristics (mainly the live crown ratio) and their effects on stem shape. Preliminary analysis does suggest that trees (of a given DBH/HT) with deep, long crowns and trees with smaller, shorter crowns differ in stem form. We intend to publish these results in a Forest Service General Technical Report as various suites of tables including 1) total tree volume, 2) merchantable (6 inch stump and 5 inch dib top) tree volume, 3) merchantable height in feet (5 inch dib top), 4) stem volume to crown base, and 5) diameter inside bark (dib) at crown base.

When this project is completed, we will commence specifically and statistically testing the effects of various silvicultural treatments (initial planting density, pruning, and thinning) on stem form. Current research has shown treatment effects in conifers, but no work has been done on hardwoods. This dataset/project provides a great opportunity to test these effects.
Next, the topic turned to the HSC budget. Because every member paid their full dues in FY 2006, the HSC had a new member, and there was a little carryover from FY 2005, the HSC had enough income to fund Andrew for 10 months instead of 9 months. All other expenses were less than expected. This resulted in another carryover going into FY 2007. However, because one member has indicated that they may not be able to pay their dues next year, Andrews time may have to be reduced back to 9 months. Andrew is currently looking to procure additional funds to pay for his salary.

Kevin Brown then gave a presentation titled “Update on fertilization studies with young red alder in South Coastal BC”. Some of his results have been previously presented at the “Red Alder- A State of Knowledge” symposium (see http://www.treesearch.fs.fed.us/pubs/22325).  However, he has now started a plot-level, operational field study looking at the effects of adding Phosphorous in repeated applications and increasing levels on both moderately-dry sites and moist sites. Essentially, height, diameter, volume, and foliar N increased with increasing P applications up to a certain level. However, please see the handout for more detailed results. 

Andrew then presented preliminary results of his analysis of 17 year old data collected from Humphrey Hill. The data gathered is extremely valuable because 1) it is one of (if not the) oldest continually measured alder plantations established with nursery stock and is over half the expected rotation age, and 2) conclusions about the effect of silvicultural treatments (i.e. planting density, thinning intensity and timing, and pruning) should be more robust because the trees have had a long time to “respond”. What follows is a summary of Humphrey Hill’s 17th year measurement. Please see the handout ans the 2006 annual report for more information. However, it is important to note that that since this is only one site, the results should be interpreted with a great deal of caution.

Control plot summary:

DBH

· Early DBH increased with density until age 6

· “Crossover” occurred between ages 7 and 13

· At age 17, ranged from 22-29cm

· Mean annual DBH increment ranged from 1.3-1.7cm/year, slightly better than reported elsewhere (DeBell 2002, Puettman 1994)

· Rotation age to a mean DBH of 38 cm (15 in) would range between about 24 and 45 years, increasing with increasing density

Height

· Increased with density except for highest density

· Ranged from 17-22m

· Mean annual HT increment ranged from 1.0-1.3m/year

· However, current MAI has slowed considerably (0.3-0.6m/yr)

· Observed HT< Expected HT (~26m)

Individual Tree Volume

· Individual merch tree volume decreased with increasing density

· Merch volume ranged from 0.22 m3/tree to 0.33 m3/tree

· However, the absolute difference by density was slight 

Number of Merchantable trees

· The number of merch tph was greatest for the 1760 tph, followed by the 3320 tph, the 590 tph, and the 270 tph

· The % of merch trees to total trees declined with increasing density and ranged from 48% to 99%

Stand Volume Estimates

· Stand volume is a product of the size and number of merch trees

· Here the densities with the greatest number of merch tph had the greatest volumes

· Volume per hectare for the three densest plots was 157 m3/ha and 178 m3/ha and 138 m3/ha, respectively (83 m3/ha for the lowest density)

· The best balance between tree size and number was found in the intermediate densities (590 tph and 1760 tph)

· The mean value (approx. 157 m3/ha) is slightly lower than reported for 20 year old stands of equivalent site index (Peterson 1996) but greater than what would be predicted from Worthington (1960) using interpolation to adjust for site index and age (133 m3/ha)

Stand Volume Projections

· Projected merch volume was greatest for the intermediate densities

· At age 25, projected volumes by increasing density would be 2000, 3800, 4100, and 3200 ft3/acre

· Assuming 4bf/ft3, for this stand to reach 20 mbf would take 54, 31, 29, and 35 years, by increasing density

· Can not reach the “mythical” 20 mbf in 25 year target by planting alone

Thin plot summary
DBH

· DBHs in the early thinned plots were just over 4 cm greater than the      corresponding control, corresponding to a 21% and a 14% increase

· Thinning at age six resulted in DBH improvements of 6% for the 1760 tph plot (1.2 cm) and 18% for the 3320 tph plot (3.2 cm)

· On average, DBH was 2.1 cm greater for the early thin versus late thin 

· Thinning slightly increased mean annual DBH increment however, this is misleading (comparing stand BA would be more proper)

· Rotation age to a mean DBH of 38 cm (15 in) would be at age 76 for the 1760 tph control, 40 years for the early thin and 59 59 year for the late thin

· For the 3320 tph plots both the early and late thin would reach a rotation age of 44 years, less than half the time it would take for the control

· However, this estimate is extremely conservative since it includes all of the trees (not just the dominant or “crop trees”) and the associated reduced DBH growth rates (and mortality) of the suppressed trees

Height

· The effect of thinning on tree height differed by planting density and timing of thinning

· Thinning in the 1760 tph density resulted in somewhat severe height reductions for the late thin treatment

· Thinning had no appreciable effect on height when applied to the 3320 tph density

· However, before sweeping generalizations are made, more research should be done testing specific residual densities, thinning intensities, timings (precommercial or commercial), and single or repeated entries

Individual Tree Volume

· Thinning substantially increased individual tree volume

· For the 1760 tph plots, individual tree volume was increased by 57% and 9% for early and late thinned plots respectively

· For the 3320 tph plots, individual tree volume was increased by 50% and 40% for early and late thinned plots respectively

Number of Merchantable trees

· Thinning reduced the number of merchantable trees per hectare

· There was a 30% reduction and a 18% in the number of merch tph for the 1760 tph and the 3320 tph densities, respectively

Stand Volume Estimates

· The increase in individual tree volume coupled with the decrease in the number of merch tph resulted in only slight differences in volume

· More importantly, the control trees in both densities had small trees, but many of them, whereas trees in the early thin had larger trees but fewer of them

· For both densities, the early thinned plots had the greatest volume (186 m3/ha for the 1760 tph and 152 m3/ha for the 3320 tph) corresponding to a 14% and a 16% increase in volume, respectively

· The 3320 tph plot that was thinned early followed the same pattern as above (an 18% increase), whereas the 1760 tph plot thinned late had less volume than the control due to both fewer trees as well as smaller trees (a 22% reduction in volume)

Stand Volume Projections

· Projected merch volume was greater for the thinned vs. unthinned plots

· For the 1760 tph density, thinning early increased volume at age 25 from 4100 to 4800 ft3/acre (very close to the “20 mbf in 25 year target”)

· For the 3320 tph density, both thinnings increased volume at age 25 from 3200 to about 3800 ft3/acre

· These results are only a snapshot during stand development

This case study supports the conclusions made previously using data from younger stands, enables further comparisons between the possible growth benefits of plantations versus natural stands, and provides a much needed data point to extrapolate rotation ages, diameters, and volumes. However, using these results to estimate/project/predict is unwise for multiple reasons

· This is only one site and is not representative of all the alder growing sites in the region

· Diameter and height growth rates, and mortality rates differ by treatment and are difficult to accurately account for

· Not accounted for are the trees just below the merchantable DBH limit

· Stand growth will be affected by any environmental or stochastic changes that occur

With that, the group loaded up to visit a few experimental and operational alder activities with Neil Hughes, an employee with Northwest Hardwoods, and a strong advocate for red alder management in British Columbia.

The first stop was a stock-type trial established last year. Four sizes of plugs and plug ½’s were planted at three sites to investigate growth and mortality. Neil has had luck with both plugs and plug ½’s but prefers the latter due to their larger caliper and fuller lateral roots. This experiment should provide more information on the differences in growth and frost mortality between sizes and types of red alder stock.

The next stop (where we ate lunch) was a young plantation (2 growing seasons) that was chemically treated after harvest, successfully regenerated, and now is experiencing intensive competition from salmonberry and elderberry. Neil was interested in the groups opinion whether or not to brush out the competition or not. The advantage of brushing is that it would allow the alder crowns to expand and close canopy sooner. The disadvantage, obviously, is the cost. Members of the group were split over whether to brush or not.

  The next stop was near Duck Lake where Neil put in a site preparation trial. The plantation is 3 and ½ years old and the site preparation methods included 1) piling the slash and burning the piles, 2) piling followed by scarifying the site, and 3) piling and mounding the site. In all cases, height and diameter were greatest for the piling and mounding treatment. However, the exact reasons for that were discussed but no consensus was found. Possible suggestions included, that there really was not a treatment difference at all, just site variability, changes in nutrient cycling and/or changes in soil water holding capacity due to mounding. The plantation looked great- especially the trees growing in the burn piles.

The last stop of the tour was at another one of Neils operational red alder plantations. This plantation, one of the oldest in BC, was planted eight years ago at 1600 sph, experienced prolific ingrowth from natural red alder, and at the time of thinning had a density of approximately 300 sph. Thinning occurred last year and had three residual densities of approximately 600, 800, and 1000 sph. Results of the HSC study recommend densities close to 600 sph but the group liked the look of the 800 sph. The trees had a little more support from their neighbors, and planning against post-thinning mortality, will hopefully reach acceptable density levels.
The tour ended there and many thanks go out to Paul Courtin and Neil Hughes for their planning and logistic help and to Glenn Ahrens, Kevin Brown, and Keith Thomas for their materials and presentations.

Finally, since so few HSC members attended, Andrew decided that he will contact the group at a later time to schedule the next HSC winter meeting. If we do have a winter meeting it will be near Longview, WA so we can measure an “orphaned site” located near there. Stay tuned for more information.
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