Uneven-Aged Management: Theme and Variation

Previous articles in our silviculture series have focused on even-aged management, and touched on two-aged systems. Many forests, particularly smaller woodlots, are managed for multiple-aged, or uneven aged conditions. These forests are much more complex and diverse. With a goal of uneven aged management, there are still a wide range of options and of course, a few conundrums. Uneven aged forests are managed by selecting individual trees, small groups, or larger groups for harvest. 
Once you have a multi-aged forest, the theory is that there are always groups of trees that are mature and ready for the next harvest, along with immature groups in several stages, and young regeneration.  There is never a drastic cut on the whole stand, and there is an income producing cut every 10-20 years: a model of sustainability.  These stands are often very diverse in species composition, and what we call “forest structure”: large and small trees in groups, areas with overstory and understory conditions; a complicated forest. They are aesthetically pleasant, and can produce excellent wildlife habitat, providing browse, young forest and old forest cover, mast and den trees, all on a relatively small woodlot. You can see the appeal in this method. There are applications of this for every forest type.
How we get uneven aged forests:
Since many of our forests got their start as abandoned pasture, farmland, or heavy cutting in the past century, we often start with an even aged forest.  All the trees, for example, might be 70-80 yeas old, from pasture abandonment during the 1930’s. Even aged management would be preparing this for a final regeneration cut (perhaps a clearcut or shelterwood system) within the next few decades. This does not suit some landowners who would want to maintain a more complete canopy. Most even aged forests have some diversity. If fast-growing pine, poplar or fir were harvested from this stand at age 45, then there could be 30 year old trees in the harvest patches. This would be a two-aged forest. Then, if another harvest 10 years ago took a batch of maturing trees, such as remaining pines or red maple, there could be a third age class.  A mixture of 10, 30 and 75 year-old trees is one example, and you can see that options for the future include maintaining portions of each of these, and never having a drastic regeneration cut.
We see this happening by accident, providing a mixed-age forest with certain benefits. Hopefully, we learn from the successes and failures of past treatments. Where was the regeneration most successful? What is the condition of the overstory? How much can be sustainably harvested and what is the best way to do it? 
Individual tree and small group selection:

In the 1980’s when I started my career, small group and individual tree harvesting was supposed to be the silver bullet for converting these post-pasture stands into the “ideal” of uneven aged stands. By picking out mature and low-quality stems, and very small groups of these trees (1/10th acre or less), we would be giving the immature crop trees room to grow, and where there was a shortage of overstory, seedlings would eventually grow into new age classes. Subsequent cuts would release these young trees and bring them along, providing sustainable products and income. Eventually a truly multiple aged forest would develop.  This was a good theory, and it actually works in some cases, such as spruce-fir on good sites, and northern hardwoods on very rich sites. 
Problems and solutions:

There can be several problems with this approach. First, the regeneration is not reliable. Beech, striped maple and hophornbeam can be the most successful species. Even if more desired species get established, low levels of deer or moose browse can nip off the tips and delay their growth. Once the “weed species” are taller, they have won the battle for the limited sunlight in the understory. On better sites, sugar maple, spruce-fir and other shade-tolerant regeneration is a possibility. Typically, the best regeneration was established in the skid trails, and subsequent use of the same trails demolishes it. 

Second, even if desired species get started, they are developing in the shade.  Growth is slower than in sunny locations, and stems do not develop their best form for future quality and value. With that in mind, it is best to achieve an irregular stocking, rather than uniform treatment.  Areas expected to regenerate should be sparser. Third, the tendency is to harvest the larger stems from the overstory.  Once the fastest growing species such as poplar or pine are removed, the largest specimens of your long-lived species (like maple or oak) might be the best trees to grow. Smaller diameter trees from the mid-canopy may not have the best growth potential. Selecting trees to grow in each section needs to carefully consider tree vigor along with more obvious features. 
Fourth, even if all the previous problems are avoided, each cutting cycle is expensive. Each entry requires careful marking and layout to select mature harvest trees, thin immature groves, and release desired regeneration. Logging cost per ton is increased by careful operation to reduce damage, lower production per day, and low production per acre. And only a portion of the harvest will be the mature and valuable stems. Therefore, once you have that perfect, uneven aged forest, it is expensive to maintain. Individual tree selection is an option if you are willing to overcome these problems, and have the soils and forest types that respond well.
Another problem with uneven aged management, and especially individual tree selection, is diversity. Yes, we usually see this as a benefit. But in extreme cases, diversity can be problematic on small woodlots when it comes time to market the products. A 30 acre harvest unit with high species diversity and uneven aged conditions might have 30 Mbf of sawtimber and 100 cords.  If sorts are being made for 3 species of softwoods, and three sorts for hardwood logs, then it will be a miracle of planning to have full truckloads of anything.  

Individual tree management is well suited to the “do-it-yourself” landowner who can harvest smaller volumes per acre, do the cultural work of improving the stand, bring along the regeneration to the overstory, and reduce damage to potential crop trees. This is especially applicable to better sites and areas with good access and terrain.

Larger Group Selection:

Another approach to uneven aged management involves managing groups of each age class (1/2 to 5 acres) instead of trying to mix three or more ages on each acre. This is best applied to stands that are already patchy, either due to previous treatments, soil variations, or agriculture. Each group is treated with the appropriate “even aged” technique. The easiest application is complete harvest of groups, on a planned schedule to create new age classes. Groups for harvest are selected based on quality, maturity and species, selecting the highest priority areas each time. Uniform size and spacing is not recommended.  Regeneration is reliable in group-cuts, and will be a mixture of shade-tolerant, intolerant, and mid-tolerant species, depending somewhat on group size. These groups have the benefit of efficient harvesting, and mechanical systems work well even in low-quality stands. Group-harvesting has particular wildlife benefits, since the new growth provides patches of early successional cover and food, in mixture with more mature forest. This benefits almost any game species, many migratory birds and predators. Successive patch cuts every 5-15 years moves this habitat around the stand.   
A variation is to treat patches with other “even aged” techniques. Groups can be cut with the shelterwood method to establish regeneration in the shade, and then the overstory can be removed. Once several age classes are established, younger groups can be thinned either commercially or pre-commercially. New age classes develop with the vigor and competition of even aged stands, and different systems can be used efficiently in each group. 
Top-down or Bottom-up?

Traditionally, uneven aged stands are created from the top of the canopy, down. For example, starting in our 75 year old stand, 20% could be cut in 2015.  Then another 20% could be cut in 2030. At that stage, you have 60% of the area in 90 year trees, and 20% each as 15 year saplings and new regeneration.  Two more cuts at 15 year intervals give 4 stages of younger forest, with 20% remaining of 120 year trees. If these were selected as healthy, long-lived trees like red oaks, they can still be retained a while. You can see that it is best to start this process with an immature forest. 90 years is too old to start with this method. 
The other option is to build your age classes from the “bottom up”. This typically happens with a more mature or lower quality forest with an immature component of acceptable growing stock.  The initial harvest is a heavy cut that establishes regeneration on most of the area, but retains acceptable trees irregularly located and in groups. This is a normal “two aged” treatment, such as a low density deferred shelterwood.  As subsequent treatments remove portions of the overstory, the regeneration is damaged and re-starts.  This gives several stages to the young growth, and often some initial overstory is retained. This creates an uneven aged forest that does not meet the normal stocking guides, but is appropriate for transitioning mature or low quality stands.
Group Selection, Other Variations:

A great conversation starter for foresters, with group-selection, is: Shall we harvest individual trees between the groups?  The basic answers are Yes, No, and Maybe So. There are cases where there is some priority treatment that can be accomplished between groups.  For example, high-risk trees might be available for harvest. We just did a job with very mature white birch between the groups, and did not expect them to last until the next entry. Crop tree release can also benefit groups that will be left a long time until their treatment. If the problems of single-tree selection are expected, such as advanced beech regeneration, and there are no real gains, then it may be best to forego intermediate treatment. This will also retain more volume and value for subsequent grup-cuts. I have seen cases where harvesting between groups reduced the volume or value enough to delay the next treatment substantially. A moderate approach is to harvest priority trees only along skid trails between groups. 
It is normal to harvest all trees in the selected groups. This is a tough call for a forester or landowner. We are trained to evaluate each tree for health, quality, growth potential, risk factors, and a dozen other attributes. It is actually easier to evaluate each tree, than to make “group-sized” decisions. Once we decide on the group-selection system, we need to be prepared to make some sacrifices. If there are 10 nice growing-stock trees on an acre, should we leave them or cut them?  Experience shows that retaining a few scattered trees in group cuts is usually a mistake. Wind-throw, stem sprouts, poor scarification and regeneration are some of the problems. The exceptions include the unusual: such as oak seed trees, wildlife cavity trees, dead snags, or unusual species. Sometimes, groups can be laid out to keep these at the edges. If there are a lot of potential “retention trees”, then perhaps this is not the best place for a group. Or consider a “shelterwood group” approach. Layout and sizing of groups should consider the whole range of factors: existent variation in the overstory and understory, location of groups of mature or defective trees, species and structural goals for the overstory and regeneration, timber regulation and wildlife habitats, insect and disease issues, and access and terrain considerations for harvesting.
In planning a group-selection method, it is typical to consider the expected age of mature trees to determine the portion to harvest each cycle, and the years between cycles.  For example, if you expect groups to be mature at 100 years, and a cutting cycle of 15 years, then you will want to cover about 15% with groups each entry. Initial cuts to convert even aged stands often treat a larger percent. With longer or shorter-lived trees, the percent or cutting cycle should be adjusted. 


Subsequent groups should generally be cut right to the edge of previous cuts, without trying to retain a “buffer strip”. This will provide some diversity to regeneration, (by releasing shade tolerant species from these edges) and narrow strips of older trees become problematic as mentioned before. When considering regenerating 100% of the stand over a rotation, it is good to plan for some exceptions. Especially for wildlife purposes, large legacy trees, mast, den and cavity trees should be planned for.  Occasional trees can be left in groups or on edges.  Riparian zones and steep areas are also good options to retain trees well past rotation age. 
Uneven aged management provides a more diverse forest structure that is appealing to smaller woodlot owners and the general public. This is implemented on a lot of public lands for a host of reasons.  There are good and bad things about this method, as with all forestry techniques, but large group selection solves many of the problems once uneven age management is preferred.
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