Two-aged and hybrid Forestry: all variations…
Forests are generally described, and managed, as either even-aged, or uneven-aged. If you have a management plan, this is one of the first distinctions which provides overall templates for management decisions. Even-aged forests are headed toward some regeneration cut to create a new, even-aged forest, with either clearcutting or some type of shelterwood. Uneven-aged forests will have some type of “selection system”, where individual trees or groups up to 2 or 3 acres might be harvested to continue multiple ages. Rarely do we convert from one system to another.

Frankly, there are problems with both systems.  With pasture regrowth forests that are essentially even aged, we might not be able to practice true even aged management since different species mature at different rates, and long lived species might be irregularly located. On a relatively small woodlot, many owners never want to get to that final overstory removal in a shelterwood, and real clearcuts might seem out of place. So, true even aged management is usually practiced on larger lots, and away from homesteads, even if the origin of the stand is even aged.

Uneven-aged management is a goal for many owners. The uneven-aged forest should have groups of mature, middle-aged, and younger trees, which make for good habitat, is visually pleasing, and provides a harvest every 10-20 years with some value, but nothing too drastic. And this can be sustained essentially forever. The theory is good, but the practice has problems. When I started 30 years ago, this was supposed to be the silver bullet. Convert those pesky post-pasture stands, which often have groups of low quality, or early maturing trees to younger groups, and grow the sugar maple and oak to old age. But it turns out that every harvest is a careful, expensive operation.  Thinning is often done between group-cuts. All the acres have to be covered, marked, and accessed, but only a small portion of the area is valuable or mature timber.  The mature timber might subsidize the careful work done in the rest of the stand, and that affects the overall profitability. Marketing is difficult, since there are smaller volumes of many different products.  But worst of all, the single tree and small groups do not regenerate effectively, and uneven-aged management relies on successfully establishing a new age class at each entry. As Tim Morton, Vermont State Lands Forester said to me one day: “How many acres do we have to convert to beech and striped maple before we realize that single tree selection does not work.”  While larger groups can solve this problem, it leads me to another option.

Two-aged Silviculture:


Two aged management is poorly described in forestry literature. Many of the best examples have happened by accident. But we find it on the ground, and it works. This is a strategy between even- and uneven-aged management and maintain two distinct age classes intermixed in a stand. It starts with a harvest like a heavy shelterwood or a lot of group-cuts.  This might be something we do, or it could have been started a generation or more ago by a liquidation cut, or a diameter limit cut. A typical shelterwood is a moderately heavy cut designed to regenerate new trees in partial shade, with the overstory removed in 5-20 years. 

Two aged management is usually accomplished by what we now call “Deferred Shelterwood”. Often, a mature (or low quality) stand contains a significant component of acceptable growing stock that has not reached maturity or maximized their grade potential.  In northern hardwoods, this is commonly sugar maple, 8-14” diameter. A standard shelterwood, in most cases, sacrifices many of these trees, in either the establishment or final cut. Twenty years is not enough time to grow these to a suitable diameter objective. Also, some landowners do not want to see the final overstory removed in one cut.  Deferred shelterwood is when the overstory is retained for more than 20 years for additional growth.  This becomes a two-aged system where some overstory trees are retained for 20-40 years while the understory becomes significant.  Final removal of the overstory creates a new age class, and the “understory” becomes the overstory.  In some cases, periodic removal of portions of the overstory will eventually transition the stand into uneven aged condition, especially if there is a patchy arrangement. But this does not fit traditional stocking guides for uneven aged management.
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Typical deferred shelterwood retaining high quality maples for future growth and partial shade.
Deferred shelterwood will usually have an irregular arrangement of stocking, as the desirable immature component will be found in groups or erratically located.  It is important to reduce the stocking to well below the C-level (20-40 sq. ft./acre) to allow for growth in the overstory, while not shading out the regeneration with more than 20 years of growth. It is important that all the leave trees have high quality potential, or wildlife attributes, as the daylight is needed for development of the understory. 
Another option that has been tried is to start with a normal (shaded) shelterwood cut, but only remove portions of the overstory.  This is typically accomplished by folks who are just not ready to regenerate the stand. Instead of removing the overstory in 1 or 2 cuts over 20 years, it gets stretched out to retain some overstory for 30 and 40 years. I have commonly seen this in white pine. This can give the needed time for impressive growth in these overstory trees, and can be vey attractive and have good wildlife values. The problem is damage to the understory from repeated entries, and shade on that understory stunts the growth and can exclude intolerant species. I have seen instances where the final overstory removal is releasing growing stock of poor quality from shade and damage.
Sugar maple, red oak, and white pine respond well to the lower density deferred shelterwood. Balsam fir and spruce have been grown in two aged stands in Maine. These deferred shelterwood systems provide a tool for irregular stands that do not fit well into the normal silvicultural prescriptions.  Stands that are mature or low quality, but have an immature acceptable component are particularly well suited, including previously high-graded stands. Weeviled white pine often have an acceptable component, but not enough to provide adequate stocking.  Stands that might otherwise be clearcut have another option to maintain some growing stock.  For a very heavy cut, this can be called “clearcut with reserves”.
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A two-aged stand resulting from heavy irregular cutting about 30 years ago.
Two aged management is a good match to mechanical harvesting.  High volumes per acre, even with very high proportions of low quality wood, can be efficiently handled, and there is enough room for larger equipment to work while minimizing damage to residual trees.  Biomass harvesting may be the best tool for some of these. Efficient mechanical harvesting can make these profitable, even with a majority of low value wood. This may also be the best way to get adequate scarification to promote regeneration.  Feller bunchers are also the best tool for overstory removal, since trees can be lifted and carried away from understory trees and dropped into trail corridors even better than skilled chain-saw felling.    

Deferring the removal of the shelterwood overstory can make this type of management more attractive to small woodlot owners than traditional even-aged methods.  It provides a more continuous forest cover than regular shelterwood, though not as much as uneven aged management.  It has better regeneration success in areas of high deer browse pressure, if residual tree densities are low enough.  It maintains complex stand structure, which provides both overstory and understory wildlife habitats, particularly for birds.

Diagram of Deferred Shelterwood: from 2012 newsletter
Variable retention:

This is a hybrid system that results in essentially a two-aged stand, or multiple ages, with a large proportion of newly regenerated stems. This is essentially a variant of the clearcutting or shelterwood systems, reserving 10-40% of the stems in an irregular pattern. Instead of the scattered stems of a normal shelterwood, this system includes groups and large patches of reserve trees. This may be patches of immature timber, or areas with special ecological significance. Steep or riparian zones, nesting areas, or inclusions of particular species like hemlock or oak are also options.


The overall goal is a regeneration cut with mostly full daylight on much of the area.  This will result in a large proportion of intolerant regeneration and provide significant browse, soft mast, and fledging habitat over the following decade or so. But reserve patches provide structural diversity, travel corridors for wildlife, older trees for cavity nesting, predator perches and seed source. These shaded patches provide understory diversity and a haven for shade-tolerant native plants, reptiles and amphibians. The patches also provide a lot of “edge habitat” where more tolerant regeneration will thrive, and provide a mix of cover and food for various species.

This is often used to moderate larger clearcuts, such as 100 acres or more, to break up the ecological and aesthetic impacts. Reserved patches can be harvested in whole or in part in following decades according to subsequent goals.
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Variable retention will regenerate one primary age class with groups of retention trees for forest structure and wildlife habitat diversity.
Rehabilitation Silviculture:

Another option is being called rehabilitation silviculture. This approach is applied to large areas with heterogeneous stand conditions (micro-stands) too small to be recognized as separate stands. The overall strategy is to remove mature or unacceptable growing stock, release acceptable growing stock or regeneration, and create regeneration where AGS is absent, generally using the methods previously described for group selection, group release, and intermediate thinning. The difference is that each acre, or group of acres, presents a different challenge. Over time, these areas can be transitioned to individual even-aged or uneven aged stands, as appropriate. Immediate results would probably be considered two-aged, but with a diverse structure, and perhaps more than three actual age classes. 
A microstand could consist of (1) mature or UGS overstory, (2) immature AGS overstory, (3 and 4) partial overstory with either acceptable or unacceptable understory, or (5 and 6) regeneration patches with either acceptable or non-commercial regrowth.  A separate prescription is applied by the forester, or logging contractor with oversight and feedback.  Each microstand is treated with the goal of improving species composition, quality potential, and productivity in either overstory or understory strata as available.  So, each ‘microtype’ is being treated in accordance with normal silvicultural techniques, and solves the problem of mapping tiny stands from heterogeneous types. This differs from deferred shelterwood, in that more than two age classes normally make up the residual stand.  It departs from uneven aged management in that no attempt is made at balancing age class distribution, or meeting area regulation or residual stocking goals.
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Rehabilitation silviculture will result in irregular stands of multiple ages.

This approach is generally used to prepare low-value stands for improved productivity. As such, it may have little income, or costs exceeding income. Markets for firewood, fiber or chips are essential, unless this is done with herbicides or by girdling or felling cull trees. Identifying and reserving quality immature AGS (Trees of acceptable species, with reasonable vigor and quality for continued growth) will be part of appropriate treatments for each ‘microtype’. This will vary with ownership goals, site quality, markets, and other factors. 

Rehabilitation silviculture strives to balance economic and ecological considerations, and employs a diversity of silvicultural practices, both even- and uneven-aged. This may include intensive management techniques such as planting and early spacing operations, or herbicide treatment of competing or invasive vegetation. It maintains structural diversity, with variable patches of overstory retention, and a large component of seedling/sapling regeneration.  As such, it is an excellent technique for dealing with high levels of deer or moose browse, and wildlife that benefit from early successional forest with a multistoried canopy element. This is particularly beneficial for many forest birds and small game.
Natural Disturbance:

Another “hybrid silviculture” approach can be called “ecological forestry” or natural disturbance silviculture.  I like to think of all forestry as ecological, and even plantation forestry needs to consider the ecology of the species and the landscape. Also, all forestry makes use of the concepts of “natural disturbance”. This seems to be more of an applied philosophy than a particular “silviculture”, since natural disturbance forestry allows for large areas of heavy cutting where wildfires or extreme wind events would be the natural disturbance.  But to be complete, natural disturbance forestry seeks to emulate natural disturbance patterns prior to large-scale human alteration of the landscape. This especially considers the return interval between disturbances, the severity of the disturbance, and the spatial pattern. In northern hardwoods, the silvicultural practices will be light – resembling individual-tree and group-selection approaches. In softwood and mixedwood stands, which generally experience heavier natural disturbances, the silvicultural methods may incorporate heavier harvests. The emphasis is on maintaining biodiversity in species and structural complexity. A practical application of this includes retaining ecological reserve areas with little or no disturbance in a matrix of more intensive management.

There is a European concept of “continuous cover irregular forestry”. While much of the progress of forestry can be credited to European thought, this seems to be a restatement of uneven aged management by “individual tree selection” with particularly intensive methods.
While we have guidelines for managing various forest types, we should not take a “cookie-cutter” approach, or think of guidelines as a recipe to follow, which will always ensure success. Forestry is both art and science, and we should use our craft to discern the variables and respond appropriately. It involves consideration of the full range of circumstances and objectives, and there is no substitute for experience.  Observe the effects of previous harvests and natural disturbance on the site and nearby areas.  Look at areas for both success and failure. Learn from other’s mistakes where possible. And don’t be afraid to innovate.
Robbo Holleran
