Pine management
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Well managed white pine stand of Omya Inc. after second high-density thinning (Clarenden) 

White Pine is a major tree in the northeastern forest, desirable for its stately appearance and fine lumber. In colonial times, prime specimens were marked as the King's Mast Trees for the Royal Navy, and there were heavy penalties for any unauthorized cutting.  Colonists strongly resented the crown reserving these valuable trees for its own exclusive use, and this was one of the factors leading to the Revolution. Pine lumber is light in weight and color, easy to work, consistent, and useful for a wide range of products. Paneling, flooring, furniture, exterior siding, toys and crating (more on this later) are all made from pine lumber.  But the supply is also huge, with comparable species growing around the country and the globe.  So, our local products have to compete on a global scale, even though our prices (taxes, land ownership, management fees, logging, trucking, sawing, drying and handling) are all determined locally.  If you go into a Home Despot store, some of the “pine boards” have 3/4” growth rings from tropical climates, or 1/20” rings from Siberia.
All this makes for fairly stable pricing.  Pine values can’t go up much, since foreign competition will pick up the market share.  Steady demand keeps the price from dropping much. Even the crash in 2008, which hit hardwood prices hard, had only a 10-20% effect on the price of delivered pine logs. The usefulness of pine, and rapid growth, make white pine a desirable forest component, with unique challenges for management.
Pine forests in Vermont are largely the result of pasture abandonment.  Pine seedlings got off to a good start on a wide range of soils, which are better suited to hardwoods. On rich soil, pine seedlings grow more slowly than hardwoods. One factor for their initial success is that pine seedlings compete with grass better than most hardwoods, and another is partial grazing.  Cattle, sheep, horses and deer will generally browse the hardwoods, and leave the pine to grow. Many of our pine stands grow on sites that will eventually be replaced by hardwoods. So, as pine colonized the under-utilized pastures of the 1900’s, they were often sparsely populated with trees, with grassy pasture patches between.  This is the perfect habitat for the white pine weevil. Older stands (80-100+ years) are often free of weevil damage, for some reason. The younger stands (60 yrs or less) have trees which are forked and crooked, since the weevil eats the tips of the tree when they are 5’ to 25’ tall.  This makes the tree forked and unusable for standard lumber. 
In areas with sandy, gravelly soil, pine can grow faster than many hardwoods in the early years.  We have some of this in Vermont, but these conditions are more common in NH, ME and MA. Some of these stands owe their origin to fire, since the soil can be very dry.  Pine can be more easily regenerated on dry sites.  Pine is also found in mixture with oak on dry and low-nutrient sites.
Pine is typically regenerated with an even-aged shelterwood system. There is no guide for uneven aged management of white pine. (Pine-oak mixtures are well suited to uneven aged management, though.) When the stand is mature, a relatively heavy thinning is used to open up scattered daylight to the forest floor.  It is important to scarify the soil, (snow-off logging) stirring up the surface to expose the mineral soil for the ideal seedbed and disrupt any established understory plants or hardwood seedlings.  And ideally, this is done when pine seeds are plentiful.  Pine cones take two years to develop, so you can often see the small cones (about 1.5” long) the year before.
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Pine seedlings under a shelterwood of mature trees. These are ready for release at this stage. (Crocker lot, Chester VT)
Once the carpet of seedlings is established, it is critical to take off the remaining overstory before the seedlings get too tall, generally 6-9 years later. Delaying the removal cut until the seedlings are more than 5’ tall risks too much damage to the brittle stems.  Heavy snow cover and careful felling are helpful.  Mechanical felling can lift the trees off the seedlings and set them into the skidding lane. Often the shelterwood process is started before the stand is truly mature, or the largest trees are taken with small crowned co-dominants left as the overstory. If the overstory is left to grow another 15 or more years, the seedlings suffer from shade, and are tall, slender and fragile. Removal is very risky at this point, but the landowner has enjoyed a nice looking pine stand, and additional growth on overstory trees. Delaying this removal, to the detriment of the understory, is a common conundrum.
On rich sites, hardwood regeneration will be more successful. Diligent application of shelterwood, especially with heavy scarification can create patches of pine which will maintain a pine component in the next stand.  But without intensive weeding in the regeneration, we should be satisfied with hardwoods on these hardwood sites.  The pine is considered “transitional”, and the next stand will be managed for hardwood crop trees. This is often done in an uneven aged “group selection” or “group shelterwood” system, so the resulting stand has groups of younger hardwoods and scattered young pine, with groups of remnant old pines.

Developing pine stands are rewarding to manage. Thinning is technically easy to apply, as the “crop trees” are fairly obvious. Slightly older or dominant trees tend to be knotty or weeviled, and add to the harvest volume.  Crooked and forked trees are a good priority for removal, and smaller trees with tiny crowns do not have the vigor to be great crop trees, so they should be removed also. The medium sized trees tend to be straight, small-knotted, with acceptable crowns.  The downside is that pine pulp is always the lowest value roundwood, so these first thinnings are never very profitable for anyone, and the small, straight “runts” are often considered as suitable growing stock, or just too costly to remove.  The upside is that pines respond to this space and grow rapidly in diameter. Over an 80-100 year “rotation”, white pine can produce more lumber per acre than any other forest type in our region.  
Thinning in pine stands almost always results in some regeneration, particularly in skid trails. If the stand is truly immature, it may be best to simply ignore this, even if it is that lovely carpet of pine seedlings, or desirable hardwoods like maple.  While these can be nursed along in the shade, it is an important decision to either manage the overstory, or harvest enough to grow both age classes.  These young pasture pines can also provide “deer winter habitat” while they are very dense.  Many stands were mapped as deer habitat 30 years ago.  But the habitat quality declines as the stands mature and the crowns lift off the ground. Thinning reduces the dense canopy needed for deer, but this is a transitional condition that is not sustainable. I do not recommend delaying thinning to maintain deer use, unless that is a critical part of the owner’s objectives. Softwoods like hemlock are much better suited to deer cover management for the long term.
Because of white pine’s growth, stocking guides have been revised to allow managed stands to have a lower stocking.  Pine crowns can spread wider than spruce to fill an acre with fewer trees, if thinning is adequate and often. Well managed healthy pine stands can have about 30% less trees and still occupy the whole site with rapid growth rates on each tree.
When pine logs get to a sawmill, the boards are sorted into several grades.  Hardwoods are generally used in pieces without knots, so hardwood lumber is graded and priced based on the portion of the board without knots. Pine is generally used with the knots, so the lumber is graded on the size and quality of the knots.  Of course, there is a “select” grade without knots, which commands a premium price, but this is only about 3% of the overall yield. Live branches grow with a layer of connecting wood to the trunk, and the knot keeps a red color.  We call these red knots. When branches die, the trunk continues to grow around the branch, but is not longer connected. These have a black outer ring and are called black knots.  Since they are not connected, they can fall out, or at best, they finish poorly.
Red knots are good; black knots are bad. Small knots are good; large knots are bad. The premium grade is small red knots with only tiny black knots.  Standard grade generally allows up to 3” red knots and 2” black knots, and this is the lower grade “#2 pine” for utility use.  Larger knots make an “industrial grade” board used for crating, local construction, and not much else. This used to be called “box grade”.  Since we do not make as many boxes or crates anymore, demand for this wood is low.  Pine mills now require logs 12’ to 16’ in length with knots less than 3”. Even these nicer logs still make enough industrial grade boards to meet the demand.  And pine that grows clear butt logs, that make the select grade of clear lumber, tend to have a high proportion of black knots in the middle logs of the tree, and giant knots in the top of the tree.

So what does all this have to do with your woodlot? Standard pine management techniques, with early thinning and lower stocking, or ‘deferred removal” shelterwood create beautiful stands with clear butt sections and large crowns.  These large crowns contain large branches, and often a high percent of black knots.  Formerly, we could sell these top-logs for box-grade lumber, but that is no longer the case.  What looks like a 3 or 4 log tree is now a 2 or 3 log tree, so board-foot yields per acre go down. This upper log lands in the pulp pile.  Price per Mbf stays the same, or even goes up in some cases. We manage some of your stands with handsome, giant pine trees.  The perception is that these should be exceptionally valuable.  But overall, what the market rewards is medium sized trees (18-24”dbh) grown in tighter stands with smaller knot sizes.
So, the old stocking guide may be more appropriate in fully stocked young stands.  My suggestion is to maintain a higher stocking, especially early on in the rotation to maintain smaller branches for a longer portion of the stem.  Thinning in mid-rotation (about 40 years old) and later will give acceptable diameter growth and vigor.  Then, keep the rotation shorter, such as 70-80 years, rather than trying to grow giant clear pines to 30” dbh and greater. 
In heavily weeviled stands, higher stocking may not be warranted if many of the stems are marginal quality.  Biomass chipping is well suited to these initial improvement cuts, since weeviled pine will yield a much higher volume in chips than roundwood pulp; and the mechanized system is efficient for this low value product.  Also, these stands tend to be on gentle terrain, pastured up until the 50’s and 60’s. In this case, the initial harvest may become a de-facto “deferred shelterwood”.  With basal area reduced to below 100 sq. ft. on these cuts, or much lower, regeneration (mostly hardwood) will be established.  Wide spacing will create larger crowned, large-limbed trees, so we are back to our initial conundrum. At best, these trees will be “two-log” crop trees.  
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Biomass harvest in low quality pasture pine.  This will create a two-aged stand with new hardwood growth. Low stocking will allow adequate development of the new age class. (Snow lot, Chester VT)
On the next entry, the decision will need to be made to ignore the understory, or to continue to release it. If the pine stand is essentially fully stocked, then it can be managed as the featured stand.  But in many cases, pockets of regeneration will be well established, and medium quality overstory trees can be sacrificed for partial release of the understory. This will move the stand toward two-aged conditions. If two aged conditions are desired, then enough daylight needs to be maintained on the understory for acceptable growth, and damage needs to be minimized.  With this in mind, low initial stocking is preferred, so removal of marginal growing stock in the first (biomass) entry is recommended.  Afterwards, treatments should be infrequent to reduce damage, and heavy enough to maintain growth of the younger age class.  With initial biomass harvest at age 40-50, to a basal area of 40-70, a partial overstory removal can be done at age 60, and final removal at age 80.
As pine stands on rich sites regenerate to hardwoods, a few pines can be retained as “remnants”.  They add to the aesthetic appeal, and I’m sure the next generation will figure out what to do with them. 
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Remnant Pine in low quality hardwood stand. Note the clear logs and giant crown. (Mockler Lot, Grafton NH)
