Hardwood Silviculture Cooperative

Summer Management Committee Meeting Minutes

July 11-12, 2007
Next meeting date and location TO BE ANNOUNCED 

Wednesday July 11, 2007:

Attendees: Andrew Bluhm, David Hibbs- OSU; Alex Dobkowski, Rod Meade- Weyerhaeuser; Nabil Khadduri, Viviana Olivares, John Trobaugh, Jeff DeBell, Jared Larwick, Scott Hancock, Lucy Winter- WA DNR; Randy Bartelt- Trillium Co.; Paul Kriegel- Goodyear Nelson; Mitch Taylor- OR Dept. of Forestry;  Scott Ketchum, Walt Shields, Jerry Anderson- Forest Capital; Mark Wittenberg- Green Diamond ; Doug McCreary- University of CA Cooperative Extension
We started the meeting at 9:00 at the Castle Rock Park and Ride for a tour of Weyerhaeuser’s Longview Resource Area. The 1st stop was an operational red alder plantation established in 1995 (12 years old). It was site prepped in the Fall with Accord and again in the Spring with Atrazine. It was then planted to 680tpa with 1-0 bareroot stock from the Aurora nursery. The discussion centered on site selection and plantation establishment. See the accompanying handout for tree growth data by thinning density. Key points from the discussion included:
· Prior experimentation indicated that bareroot seedlings performed as well as plug-transplants for 1/3 of the cost.

· Nursery practices for growing alder seedlings needed to be worked out especially the form and disease issues surrounding top pruning. 

· Current research indicates that very large planting stock is preferable in terms of both survival (mainly competing vegetation and frost) and growth. 

· Current specifications are for seedlings with a caliper greater than 5mm but they prefer 7-8mm and 1m in height.
· The larger seedlings (i.e. jumbos) have better survival and are therefore planted on harsher sites and microsites.  

· These jumbo seedlings also seem to have greater, early expansion of the root systems.

· The spring planting window is generally from March 15th to April 15th.

· Seedlings should be planted deep (the root collar 2+ inches below the soil surface).

Another area of conversation is the observed growth reductions of alder planted on/near the WA coast. Analysis shows that alder height growth in this region is below what is expected, with diameter growth seemingly unaffected (i.e. short, fat trees). The culprit (or an indicator) is salal. However, it must also be a soils issue because salal occurs in the OR Coast Range without apparent growth reductions of this magnitude. Currently, WeyCo cannot reduce salal cover enough to meet their growth and yield projections.

Chemical methods of reducing competition were also discussed.

· Atrazine can be used both for pre-plant and release. Experimentally Atrazine worked well as a broadcast release but it is only labeled for direct spraying. In WA, it is only registered for alder as Conifer 90.

· Accord is safe both for direct and broadcast release as long as the alder buds are still tightly closed. It was mentioned that broadcast Accord would be safer for alder without using any surfactants.

The next stop was just across the road. This was planted in the spring of 2000 and failed due to an arctic frost event of 2nd week of November 2000. Although extensive, small differences in microsites affected mortality. For instance, the part of the site that was just slightly uphill had less mortality as well as trees planted on slightly raised microsites. Generally, mortality from frost is a concern up to age three. But in the worst case scenarios, bark damage can occur up to age five.

The 3rd stop was a genecology study conducted by the USFS PNW Research Station, the BLM, the OR Dept. of Forestry, and Weyerhaeuser to investigate the geographic patterns of genetic variation in alder and their implications for seed transfer and gene conservation. This site (“#1603”), in the Cascade foothills was one of three test sites; the other two being on the WA coast (“Aline”) and the Willamette Valley. The later site was dropped due to extensive mortality from mice/voles. Please see the associated handout for study design, plot layout and preliminary results. The main variables of interest were survival, height growth, date of bud break and resistance to frost. Discussion centered on the latter and the data shows there was clearly an effect of seed source on frost damage.
After lunch (which was had overlooking a managed forest landscape of both Douglas-fir and alder) we visited an experimental plantation established and measured by the Hardwood Silviculture Cooperative (HSC). This plantation, Hemlock Creek, was established in 1993 and is one of 26 similar plantations scattered throughout the PNW. Comparisons were made between it and the other 22 HSC sites at least 12 years old. Then data was presented on crop tree (the largest 247tpa) DBH, height, and live crown ratio (LCR) for the four control plots, and all tree DBH and HT for the thinned plots. Finally per acre volumes for both the control and thinned plots was presented. Results include:  
· With one exception, Hemlock Creek had slightly greater DBH’s and HT’s as compared to the rest of the HSC sites. However these differences were not significantly different.

· The 180tph control plot at Hemlock Creek had much smaller trees as compared to the rest of the HSC sites on account of frost and elk damage.
· Control plot crop tree DBH ranged from 14-19cm with the greatest diameters in the “intermediate” densities (690 and 1470tph plots).

· With the exception of the 180tph plot, crop tree height varied little (14-16m) across control plot densities.
· Crop tree LCR was very high for the two lowest densities and approximately 50% for the two highest densities. The data seems to indicate that for these latter plots, the rate of decline for LCR seems to be leveling off.
· Control plot merchantable volume (6in stump, 5in DOB top) was approximately 40m3/ha (575 ft3/acre) for the two “intermediate” densities, and about half that for the lowest and highest densities. Individual tree volume had minor differences across densities. Instead the number of merchantable trees per acre influenced stand volume the most. The 180tph plot had few merchantable trees; the 2570tph plot had many trees, few of merchantable size.

· Thinning resulted in an increase in diameter growth as compared to the corresponding unthinned plots.

· The earlier the thin, the greater the diameter growth response.

·  Thinning did not affect tree height.

· Thinning early (age 5) resulted in dramatic increases (81%) in per acre volume for the 2570tph plots.
· Thinning late (age 9) resulted in slight (9%) or no increases in per acre volume for the 1470tph and the 2570tph plots, respectively.
The last stop of the day was at another operational WeyCo plantation established in 1992. Here, we discussed thinning, density management, and pruning. This site was thinned in 2001 (at age 9) to 180tpa and 250tpa. See the accompanying handout for tree characteristics by treatment. Surprisingly, DBH, HT, HLC, and LCR differed little between treatments. Of note though, was that in the control plot LCR varied considerably whereas the thinned plots had extremely uniform LCR. Basal area and per acre volume was greatest for the control plot as well as stand density index (SDI) and relative density index (RDI).

Previously, WeyCo’s strategy for thinning was to plant to 680tpa, pre-commercial thin to 360tpa when the HLC=22ft, then commercial thin down to 180tpa five years later. However, recent observations of plantation growth in relation to the density management guideline have altered their thinning regime. It seems that they are seeing density dependent mortality at 0.5 RDI (instead of 0.66 RDI) and therefore they are shifting the upper management line from 0.45 to 0.35 RDI. To maximize diameter growth, LCR needs to be greater than 0.60 and RDI between 0.15 and 0.35. See the associated handout for growth data and thinning summaries. Other observations include:

· Hardwood mills want a 5 inch top and a minimum log length of 16 ft. Given these constraints, typical alder grown in plantations need to have a DBH of 7.5 in to be of commercial size.

· One of the most productive scenarios in computer simulations is to plant at 680tpa and thin at age seven to 200-220tpa.
· Thinning does not seem to increase epicormic branching or sun scald.

· Dead branch pruning is not worth the cost (as long as branches/knots are less than 2 in in diameter).

· Thinning early (age 5) resulted in dramatic increases (81%) in per acre volume for the 2570tph plots.

· Thinning late (age 9) resulted in slight (9%) or no increases in per acre volume for the 1470tph and the 2570tph plots, respectively.
The last discussion of the day was about a disease that has been frequently found in managed alder plantations in both the WA Coast and the Cascade foothills. Around the year 2000 foresters saw an increase in Nectria ditissima. Because this was a concern, a research project was developed. As it turns out, the agent causing the damage was not Nectria but Neonectria major (it was misclassified). Regardless, they identified three stages of an outbreak: 1) fruiting bodies on dead branches release their spores, 2) spores wash down the trunk and a small canker is formed, and then 3) the large canker grows into the xylem. Foresters inventoried the plantations and found at least 25% plantations in stage two. So, in 2002 WeyCo thinned all of their plantations in an effort to increase tree vigor (and thus their resistance to the fungus). A 2005 survey indicates that many of the cankers healed over. However, they are still unsure about the role that tree health versus the environment influences infection rate. For instance, there is a strong relationship between crown ratio as well as summer moisture with Neonectria infection. 
Thursday July 12, 2007:

Attendees: Andrew Bluhm, David Hibbs- OSU; Nabil Khadduri, Scott McLeod, Viviana Olivares, John Trobaugh, Jeff DeBell- WA DNR; Randy Bartelt- Trillium Co.; Paul Kriegel- Goodyear Nelson; Mitch Taylor- OR Dept. of Forestry; Randall Greggs- Green Diamond ; Doug McCreary- University of CA Cooperative Extension; Jeanette Griese- BLM; Del Fisher- Washington Hardwood Commission; Peter Gould, Connie Harrington, Warren Devine- USFS PNW Research Station
The meeting began at 8:00 at the new conference room at Webster nursery. Andrew began with a review of last years’ fieldwork, the coming years’ fieldwork and an overview of the data collection schedule for all three installation types. Last year was a busy year with work being done on 14 sites. Next year there will be fewer measurements but plenty of thinning and pruning treatments. See the associated handouts or the newest HSC annual report for this information.
Andrew then summarized the taper equation project. This project has thus far resulted in two products. The first is an article published in the Western Journal of Applied Forestry (January 2007) which contains a taper equation using tree height and diameter and an associated volume table. The next product is currently in press and will be published as a USFS GTR. This equation uses tree height, diameter and crown ratio. Included in the manuscript are five sets of tables; total stem volume, merchantable volume (0.5 ft stump and 5 in diameter outside bark [DOB] top), merchantable height, volume to crown base, and DOB at crown base. He then presented a comparison of volume and taper equations based on HSC 12 year data. Three merchantable volume (4 inch top) estimates were compared; Johnson, et. al. (1949), Curtis, et. al (1968), and Hibbs, et. al (2007). For the two lowest densities (110tpa and 270tpa) all three estimates were relatively similar. However, for the two highest densities (560tpa and 980tpa), the estimates from Johnson were much lower than the other two. Curtis’ and Hibbs equations predicted volume to within 2% of each other. Comparisons were then made between Hibbs’ volume estimates to a 4 inch top and a 5 inch top (the latter being more realistic merchantability limit). Volume estimates declined with increasing density (7, 12, 16, and 20% less).
Andrew then showed two figures on the effect of crown ratio on tree volume. These figures are included in the handout and will be presented in the upcoming GTR. For trees of a given diameter and height, trees with a low crown ratio are more parabolic (i.e. more cylindrical) and trees with a high crown ratio are more neiloidic (i.e. more cone-like). These different stem shapes (profiles) affect volume (both total and merchantable) and merchantable height. As crown ratio increases all three measures decrease. Please see the handouts for these comparisons.
Dave then briefly went over the ORGANON modeling effort. Dave has acquired sufficient funds to start the modeling process. The first years’ goals are to add the recent HSC data to the database, clean and format the database, and to investigate growth relationships. The second years’ objectives are to develop all of the growth (and mortality) equations and to assemble the growth model. This will be done for both plantations and natural stands. Funding for the second year is not yet complete.
Andrew then presented a preliminary analysis of 17 year data. The following is a summary of those results.
Methods

· HSC Sites: 3202- Ryderwood (WeyCo), 4201- Humphrey Hill (Goodyear Nelson), and 4202- Clear Lake Hill (Goodyear Nelson)

· Trees were planted in blocks with target densities of 247, 568, 1297, 2967 tph 

· Thinning treatments were performed on the two highest planting densities

· 1st thin: when lower branch mortality commenced (~ age 4)

· 2nd thin: when the HLC was 4.5-6.0 m (~ age 7)

· 3rd thin: when the HLC was 4.5-6.0 m (age 12)

· All trees were permanently tagged and measured at age 3, 6, 9, 12, and 17

· Height was measured on a sub sample of 40 trees per plot

· Plot means were calculated for QMD, height, and height to live crown for:

· Crop trees/largest 247tph (used for initial planting density comparisons) and

· All trees (used for thinned versus unthinned comparisons)

· Individual tree volume was estimated using the equation in Hibbs, et.al (2007)

· Merchantable volume per hectare (6 inch stump, 5 inch top, 8 ft min. log) 

Control Plot Results

DBH

· “Crossover” occurred between ages 7 and 13

· At age 17, DBH ranged from 19-27 cm

· Mean annual DBH increment ranged from 1.1-1.6 cm/yr

· Periodic annual DBH increment (12-17 year) ranged from 0.4-1.1 cm/yr

· Rotation age to a mean DBH of 38 cm (15 in) would range between about 24 and 47 years, increasing with increasing density

Height

· Increased with density except for highest density

· Ranged from 18-21 m

· Mean annual HT increment ranged from 1.0-1.2 m/yr

· However, PAI has slowed considerably (0.5-0.7 m/yr)

· Observed HT< Expected HT (~23m)

Stand Volume Estimates

· The densities with the greatest number of merchantable tpa had the greatest volumes

· Volume per acre at age 17 ranged from 1100-1800 ft3/ac

· Volumes were slightly lower than reported for 20 year old stands of equivalent site index (Peterson 1996) but similar to that predicted from Worthington (1960)

· Projected merchantable volume was greatest for the intermediate densities

· At age 25, projected volumes ranged from 1900-3100 ft3/acre

· Assuming 4bf/ft3, these stands would reach 20 mbf/ac between 38 and 50 years

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

Thinned Plot Results

DBH

· The earlier the thin the greater the DBH response. The 1st, 2nd, and 3rd thin increased DBH 21%, 17% and 11%, respectively

· Thinning increased mean annual DBH increment as well as periodic annual DBH increment (12-17 year)

· The earlier the thin, the less time it takes to reach a given DBH. Rotation age to a mean DBH of 38 cm (15 in) would range from 37 to 65 years.

Height

· Thinning had little effect on tree height, averaging about 19 m

· Thinning had little effect on MAI

· Thinning did seem to affect PAI. Thinning early increased PAI substantially

Stand Volume Estimates

· The increase in individual tree volume coupled with the decrease in the number of merchantable tpa resulted in only slight differences in volume at age 17

· Thinning early resulted in a slight increase in volume

· Later thinning treatments decreased stand volume

· Thinning early increased volume by 9%

· Thinning early shortened the rotation age (to 20 MBF/ac) 5 years

Caveats

· Gains in crop tree diameter are hard to interpret until you look at actual volume by specific log size-classes (i.e. DBH vs. minimum log diameter)

· Logging costs can be 10-20% lower for thinned vs unthinned

· Accurate characterization of taper is very important for estimating yield in meaningful size-classes 

· It is increasingly important to clarify what log rules, conventions, and    conversions are being used- best if they match common practice of buyers and sellers

· There is a lot of error in conversions 

· The "20 mbf/acre in 25-30 years" target volume estimate can be misleading if log rules and conventions are not defined (differences in log lengths, minimum log diameter, and log-rules are dramatic)

· These results are only a snapshot during stand development

· Using these results to estimate/project/predict is unwise for multiple reasons

· This analysis uses only three site and is not representative of all the alder growing sites in the PNW

· Diameter and height growth rates, and mortality rates differ by treatment and are difficult to project

· 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

· Caution: Use at own risk. In other words, don’t bet the farm on this

Next, the topic turned to the HSC budget. All members paid dues in FY 2007 except for the Washington Hardwood Commission. Because of that the HSC only had enough income to fund Andrew for 8 months instead of 9 months. The balance of his time was made up for by external funding for the taper project. For FY 2008, the situation looks the same. Andrew’s time will be made up with the ORGANON modeling project. The reduced time Andrew is spending on the HSC was concerning to all. There are two ways to increase the income; recruit new members and/or raise dues. Dave and Andrew have continuously been seeking new members and Dave asked all cooperators to check with their respective institutions about a potential dues increase. To help identify what Andrew has time for and conversely what he is not able to accomplished with his reduced time, Dave and Andrew will assemble a list of deliverables, what’s being done, and what is not. Further discussion of the budget will take place at the next HSC meeting.
Discussion then turned to the HSC’s future directions. The data has accumulated rapidly and many members are asking “What’s the next step”? The main topics brought up were: 
· Type 1’s: Are these worth continuing? Andrew and Dave will look at the growth patterns of these stands over time, determine the duration of the thinning effect, and report back to the cooperators with a recommendation.

· Type 2’s: Is there a way to incorporate a commercial thinning treatment into the existing study design?

· Type 3’s: Are these at a stage where analysis is warranted?

· A lumber recovery study from commercial thinning.

· Develop a mixed-species stand precommercial thinning guide.
Next was a presentation by Nabil Khadduri on the WADNR Webster nursery alder program. Attached is the full presentation. Topics covered, in brief, were:

· Alder seedling production has skyrocketed in the last few years. From 2001 to 2004 they produced about 25,000 seedlings. This year it is up to about 325,000.

· There are six alder seed transfer zones in WA.

· Seedling specifications are: height 30-80cm, caliper >5mm, buds along entire stem, full, fibrous root system with evidence of Frankia.

· Stock type is plug 1/2s (4 months in greenhouse and 4 months bareroot).

· Seedlings are grown in 1 in3 containers, moved outside around July and planted in beds at six seedlings per ft2.

· This method of culture allows for two chances to grade.

· Frankia used to be sprayed on outdoor beds but is no longer because recent evidence indicates sufficient natural inoculation in containers.
· Many methods have been tried to keep the seedlings from growing too big. They include adjusting container size and transplant date, drought stress, and top mowing.

· Currently top mowing (to 26 inches) late in the season (September) seems to be the preferred method.

Lastly, we watched (in part) a DVD entitled “A Landowner’s Guide for Restoring and Managing Oregon White Oak Habitats”. If interested, copies can be obtained through Connie Harrington (USFS PNW Research Station, Olympia, WA) or by contacting Andrew Bluhm.
We then went out into the nursery for a brief look at an outplanting trial looking at the effect of top mowing on the loss of apical dominance. Although difficult to quantify, it did seem that top mowing increased the incidence of loss of apical dominance (although it was also observed in the controls as well).

Next we walked over to an oak outplanting trial. This trial is four years old and investigates the effect of different tree shelters, weed control, fertilization, and irrigation. Warren Devine (USFS PNW Research Station) presented these results:
· In the first year, irrigation doubled height growth. In the second year this was reversed because of the height growth loss of the irrigated seedlings as they grew out of the tube.

· Seedlings in solid shelters had much better height growth than mesh shelters. Shelter type did not affect seedling diameter.
· For non-irrigated seedlings, there were no growth differences between mulching and not mulching. Mulching irrigated seedlings increased growth mainly in the first year.
The last stop before lunch was another oak outplanting trial the effect of irrigation and fertilization on root morphology. Peter Gould (USFS PNW Research Station) explained that the ultimate goal of this project is to determine if (or how) the different root types influence later tree growth.
After lunch we drove out to the Fort Lewis military base. At 100,000 acres, this base contains some of the last intact Puget Sound prairies. Historically covering 150,000 acres, these prairies have been reduced to about 20,300 acres today (with native vegetation), mainly through agricultural and municipal conversion. Oregon white oak occupies the fringes of these prairies but without repeated fires, conifers (mainly Douglas-fir) encroach on these areas and eventually overtop the oaks.
Connie Harrington got involved in oak research at Fort Lewis after officials there decided to initiate their own oak research to develop a management plan. At the base, Connie’s program has a few areas of research including the effects of burning on acorn production, simulating different oak management scenarios, and the effects of oak release.
Dave Peter found that acorn production decreased the first year following burning. Then when they conducted burns under different conditions (i.e. hot vs. cold burns) they found that flower production was not reduced due to the temperature but due to the production of ethylene in the smoke. They also found that acorn production varied little from year to year and instead was mostly affected by stand and climatic factors. For instance, acorn production was better when the basal area of competitors was lower and when there was less crown contact between oaks.
Dave Peter is also working on a project on the Tenalquot prairie trying to predict the effect of different management scenarios on oak woodlands. Four scenarios were projected ranging from the current management regime of thinning and burning to removing overtopping conifers and establishing new oak areas. However, to project stand growth, an oak growth model was needed. The SWO version of ORGANON did contain oak but was based on only a few trees (37 trees). Therefore, Dave collected as much existing data as possible, collected his own, and developed a new oak version of SWO. His efforts (and results) will be found in an article titled “Prediction of Growth and Mortality of Oregon White Oak in the Pacific Northwest” in an upcoming issue of Western Journal of Applied Forestry. Results include: the DBH increment of open-grown oaks is greater than previously thought, oak sensitivity to competition is greater than previously thought, and that the window to restore oaks is narrow. 
The last stop was at an ongoing study of oak release by Warren Devine. The main questions are if oaks are released will they respond and if so, what characteristics influence release? Individual (mature) oaks were treated by removing all conifers in a radius of either half of the trees height or all of the trees height. Results include that the basal area growth response of oaks was (as expected) greatest for the full release and declined with the half release, followed by the control. What was unexpected was that the response was much greater and happened much faster than expected. Acorn production and epicormic branch formation followed the same pattern as basal area growth. Most epicromic branch formation occurred in the first year and low down on the bole. Furthermore, Warren monitored regeneration responses (of oak and Douglas-fir) in these plots. He found that oak regeneration (growth) was moderate and similar across all treatments whereas Douglas-fir regeneration growth response doubled in the full release treatments. Thus, a double-edged sword effect is found when fully releasing oaks- the mature oaks respond well from release but so does the Douglas-fir regeneration.
The meeting ended there and many thanks go out to Connie Harrington, Alex Dobkowski, Rod Meade, and Nabil Khadduri for their generosity in leading the tours.
Finally, Dave and Andrew will decide when to have HSC winter meeting. There are no “orphaned sites” to measure so instead we will focus on the budget and the future direction of the HSC. Stay tuned for more information.
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