
Ten-Steps to Success When Planting Forest Trees


Introduction
The following information provides “steps to success” for landowners interested in planting forest trees on a more extensive scale than simply landscape trees that enhance the human-built environment. Planting “forest trees” in more naturalized landscapes involves “afforestation”— establishing tree cover on land having a different previous land use (i.e., cropland, pastureland, old fields/meadows), or “reforestation”— adding trees to land that was most recently forested but is lacking the number and/or species of trees to meet the landowner’s objectives. 

Natural tree regeneration occurs on many sites, especially if most recently forested and not converted to another land use. During the past several decades on sites that were not most recently forested, the probability of having native trees species regenerate “at nature’s pace” has been reduced due to the invasion of non-native woody and herbaceous species that quickly occupy the site. There is conjecture that a changing climate is also playing a role. If the goal is to more quickly realize the ecosystem/climate benefits of forest trees, then planting is the most certain way to accomplish this. 

Step 1. Get Help 
Planting your own trees may be feasible if: a) you are planting a small area (no more than 2–3 ac./1 ha.); b) hand planting is required; c) you have a strong back and lots of energy; and d) you follow the steps outlined below. If you can’t meet all these criteria, or even if you intend to plant your own trees or personally supervise your own tree planting crew, you should first seek the help of a professional forester. Research shows forest tree plantings done under the guidance of a professional forester have twice the success rate of those done without their expertise. State/provincial forestry agency staff can provide guidance for making your tree planting plans, as well as assist in securing potential government cost-share funding to help pay for tree planting expenses. Many private consulting professional foresters can develop a planting/management plan (“stewardship plan”), and provide site preparation, tree-planting and post planting management services to assure your tree planting is successfully established. 
Step 2. Make a Plan 
Most successful ventures start with a plan. For government cost share assistance, or if you are seeking a JoinTrees grant, you are required to develop a tree planting/stewardship plan with the input of a professional forester. Begin planning at least a year before the actual planting. This is especially important if you want financial assistance and the help of a professional forester. One of the major reasons for a failed tree planting is there was not enough lead time between planning, any needed site preparation, and actual tree planting.
A tree planting plan contains your objectives and should answer the questions, “Why are you planting trees?” and “What do you hope the tree planting will do for you, your family/community, future generations, and the environment?” Other elements of a plan include; a) description of the planting site conditions, including soil types and sun exposure; b) selected species and planting stock types, and nurseries from which seedlings will be purchased; c) planting design, including spacing; d) needed site preparation; e) planting method, equipment, and labor; f) post-planting maintenance, including weed control and animal damage control. 
Step 3. Select the Right Tree Species
Sites vary tremendously in terms of moisture availability, fertility, degree of shading, depth of topsoil, etc. Each native tree species is adapted to survive and thrive under certain site conditions. It is critical that you select species that are adapted to your climatic region and the site conditions of the area you plan to plant. A professional forester is invaluable in recommending the right tree species to meet your objectives and the suitability of your site. They can also take into consideration the dynamics of a changing climate and recommend species that will likely thrive in the decades ahead.
Step 4. Design the Planting
Foresters may have standard recommendations for tree plantings based on site type and management objectives. There are, in fact, many options and tremendous flexibility in designing tree plantings. If you receive government cost-share assistance, your tree planting will need to comply with their requirements. A forester can assist you in designing a tree planting that fits your objectives, meeting government cost-share assistance requirements, and achieving the highest likelihood of success. 
After determining which species are best suited for the planting site, you must select the species to plant based on your objectives and the species compatibility with one another. Monocultures (single-species plantings) are very common throughout the world, particularly for plantings where the primary objective is timber or biofuel production. However, monoculture plantings are more prone to insect and disease epidemics that focus on a single species. You may have several objectives in establishing your forest tree planting which may best be met using a mixture of species. Mixed plantings grow into forests that are more resilient to pests and environmental extremes (such as a changing climate) and provide a more diverse habitat for wildlife. 
Tree species may be mixed together within rows, separated by rows, or grouped into independent clusters. When species are mixed closely within a planting, it is important that all species have similar growth rates. “Trainer” (or “nurse”) trees may be planted in alternating rows with crop trees. In temperate regions of North America lower-cost pine seedlings are often planted with higher-cost hardwood seedlings. Eventually, hardwoods will overtop and shade out most of the pine at the time of the stand’s life that the older trees need more space to grow well. A professional forester can give specific recommendations as whether this strategy will work well for your objectives.
A typical spacing is 8 ft. (within row) x 8 ft. (between rows) (2.4m x 2.4m) which would be 680 trees/ac (1727/ha). A professional forester can give you a specific recommendation based on her/his local experience, and to reflect your objectives, species choice, planting equipment, mowing equipment, and your future commitment to thinning the tree planting in the future, not to mention the amount of money you wish to spend on planting.
Step 5. Prepare the Planting Site
Preparing the planting site enhances tree seedling establishment, survival, and early growth. Often this site preparation means the difference between successful tree plantation establishment and complete planting failure. Controlling competing vegetation is the most important site preparation activity. It is almost always necessary. A weed control program should be tailored for each tree planting. You may have the ability/equipment/experience to do this, or a consulting forester can do this for you. Weed control should be done a minimum of two growing seasons, preferably three, after the trees are planted. After that, most tree plantings are established well enough that weedy competitors will not seriously impede tree growth. 
Weed control in forest tree plantings usually involves the use of herbicides. While most herbicides labelled for forest tree establishment can be easily obtained and applied by landowners, many foresters are commercially-licensed herbicide applicators and can plan and carry out the weed control program in your tree plantings. They will be well-versed in what product(s) to use, or they can give you recommendations if you decide to do the treatments.
Non-chemical alternatives, such as mulches, weed mats or mowing may be considered, but be realistic on what this will require in regard to additional labor and materials for the 2-3 years needed for successful tree establishment.  Research has shown that mowing (between rows) by itself only encourages sod-forming grasses that intensify below-ground root competition for water and nutrients. Most people believe that non-chemical means are more environmentally friendly but, further examination of the petroleum used in alternative materials, or used/emitted by gas-powered machinery (i.e., mowers/weed whips), should be cause for further reflection.
If the site to be planted is bare of vegetation (i.e., row-cropped the previous year) and potentially subject to soil erosion (slopes) before herbaceous vegetation naturally establishes, a short-term cover crop such as rye or oats may be useful. A common practice is to plant the cover crop the fall season before, spray herbicide in strips early the next spring and plant tree seedlings in the deadened vegetation. For longer term weed control the planting of a low-stature, cool-season (goes dormant in the summer), herbaceous ground cover prior to tree planting (in the herbicide-deadened strips) may serve to shade-out undesired vegetative competition. Further, the use of a legume cover crop may increase soil nitrogen availability for the trees, while reducing competition from weeds. White clover and hairy vetch have been used to some success, though grazing/browsing wildlife species can be attracted and thus impact tree seedling growth and survival. Research is on-going in using perennial cover crops to suppress weeds in forest tree plantings and local expertise should be consulted about the possibilities for your region and site.
Step 6. Obtain Quality Tree Seedlings
Obtaining good quality tree seedlings is crucial to the success of a forest tree planting. Purchase them only from reputable tree nurseries. Avoid using seedlings that you receive/purchase as a membership benefit of conservation organizations. They are of lower quality and will perform poorly in this type of planting. Plan to order seedlings the fall prior to a spring planting. They may be ordered from state/provincial nurseries or from private nurseries. Nearly all the seedlings used to establish forest stands are bare-root seedlings that are grown in nursery beds in fields. Use of containerized stock is most prevalent in the western North America where only conifer species are primarily planted. 
Your planting site conditions, along with your planting equipment, will affect the planting stock type you should choose. For instance, if you plan to plant the seedlings where tall competing vegetation is likely to grow, then tall seedlings are desirable. On droughty sites, seedlings with large roots relative to their shoots are preferred. Machine planters can accommodate most common bare-root stock types and some smaller containerized stock. Similarly, if the ground is very rocky then a smaller seedling may be necessary to ensure that the roots are planted correctly in the ground. A typical nursery-packed bundle of bare-root stock contains seedlings (typically 500) with a range of sizes. Experienced tree planters judge seedling quality by looking at their size and vigor. They may discard the smallest 5-15% of seedlings within each bundle. 
Step 7. Care for the Tree Seedlings
Most reputable forest tree nurseries take exceptional care to ensure that seedlings are handled properly from the time of lifting from nursery beds until they are delivered to the customer. The customer must also carefully transport, handle, and store the seedlings from time of pickup until planting. Most tree nurseries will include recommendations about the care of their tree seedlings once they are in your possession. If written material is not included directly with your seedlings, ask them for that information directly.
Step 8. Plant the Tree Seedlings
While there are regional differences due to climatic conditions, tree seedlings are usually planted in the spring season. Conifer species can be planted in the fall season in some regions, but it is best to seek the guidance of a professional forester on the best “planting window” for your region and species to be planted.
Tree seedlings are planted either by hand or by a “tree planter” machine. The choice of hand or machine planting depends on how many trees or how much acreage you are planting, the terrain and planting conditions, the availability of equipment or resources to buy or rent planting equipment, and the availability of labor and/or financial resources to hire a forester or professional tree planting crew. 
Hand planting is ideal for small acreages (less than three ac./no more than 1 ha.) or where the terrain is too rough, rocky, or steep for machine planters. If affordable labor is available, larger acreages may be hand planted. Small numbers of trees may easily be planted using an ordinary garden spade. Professional hand planting crews often use dibble bars or KBC bars. Dibble or KBC bars are designed for planting in harder, denser soils and in rocky soils. Either of these specialized tools may improve hand planting efficiency over that of a garden spade under a wide range of field and forest conditions.
Step 9. Care for New Tree Plantings 
New tree plantings require follow-up maintenance to ensure their establishment and success. This may include a) weed control; b) protection from pests; and c) thinning and pruning. 
Good weed control should be maintained for the first two to three years. Research has shown that seedling survival is highest on sites that have been machine planted and receive herbicide treatment to reduce competing vegetation. See the 2nd and 3rd paragraphs in Step 5, above.
Most people think of controlling insects and disease when they think of forest pests. Depending on the local environmental conditions, tree species and extent of impact, action may need to be taken. It will be important to seek the advice of a professional forester, or your local university extension agent, if you notice irregularities in tree seedling growth. 
Other pests, including voles, rabbits, and deer, more commonly pose a threat to new tree seedlings. Where deer populations are high, newly planted tree seedling survival and growth will suffer unless measures are taken to protect seedlings. Deer browse on tree twigs and buds, reducing seedling vigor and causing the tree to grow more like a bush. As a general rule, if there is hunting pressure in the vicinity of the tree planting, then the deer population is being kept under control (<10-15 deer/sq. mi. or 4-6 deer/sq. km.) and tree protection will not be as much of a concern.
Wire fencing, electric fence tapes, repellents, tree shelters and wire cages are all methods for protecting tree seedlings from deer damage but can quickly become financially unfeasible—especially when applying individual tree protection. Recognize that, as the tree stand ages and develops, there will need to be a reduction in tree numbers (either with natural mortality and/or thinning) to provide growing space for the trees, so there is some level of on-going mortality that is expected/needed.
Depending on the initial spacing your trees were planted at and the number of seedlings naturally seeding in, periodic thinning may be necessary to prevent slow tree growth and stress. The initial thinning is usually needed between 10 and 20 years of age. Pruning is usually not essential to the health of trees and is done primarily to produce good form and strong structure and/or produce more valuable logs if the planting was done to develop a “working forest.” A professional forester can continue to give you guidance in managing your tree planting to meet your objectives.
Step 10. Make a Budget 
“For which of you…does not first sit down and count the cost, whether he has enough to complete it”   (Luke 14:28). A budget will show how the planting and maintenance will be financed. Tree planting costs include plan preparation, site preparation, seedlings, planting labor and equipment, weed control, and protection costs. This would take into consideration any costs covered by government cost-share funding and non-profit groups, such as the JoinTrees campaign of Mennonite Men. 
Here is an example of costs (USD) involved in planting forest trees (8ft x 8ft) in N. Indiana/S. Michigan:
· Site preparation (if done by contractor): mowing ($50/ac) and/or herbicide treatment ($75/ac)
· Tree seedlings (if planted by landowner): hardwood species ($510/ac): conifer species ($210/ac)
· Trees planting (if planted by contractor -- including hardwood seedlings & 1st year herbicide application): < 10 ac ($680/ac); > 10 ac. ($340/ac)
· 2nd & 3rd season herbicide weed control (contractor): $150 + $50/ac/yr
· 30” plastic mesh tree protectors ($210/ac) 

Considerations for the Future

Planting forest trees is an investment in the future for our society and our environment. A challenge for private landowners is ownership/control of their forest planting will be ephemeral, likely a much shorter time span then their trees’ lives. The average land tenure for family forest owners is 26 years; then the land is in the hands of a new owner who may have different objectives based on their own beliefs and values. One strategy some landowners have used to assure their values continue to be reflected in the management of their land in perpetuity is to place a “conservation easement” restriction in the land deed before the land is sold. This takes careful long-term planning with family members, and consultation with an attorney. See https://www.landtrustalliance.org/ if you wish to explore this strategy.


--Bill Minter is a certified professional forester. He serves as Director of Land Management with Merry Lea    Environmental Learning Center of Goshen College and is Assoc. Professor of Environmental Science. 
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