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Ecological Design with Native Plant Communities

Benefits:
· Lower maintenance costs.

· Less, if any pollution. (e.g. there are 4 million lawn mowers in US that use 22 million gallons of fuel each year. One hour of mowing equals 350 miles of driving.)

· Less time.

· Conserve energy in the form of heat (by creating windbreaks) and cooling (shade trees).

· Provides habitat continuity for wildlife and birds, as well as resting places, sanctuary, food resources. 

· Increased biodiversity and complexity, a haven for species and a balance of predators and prey.

· Erosion and sedimentation control.

· Improve water quality (e.g., more run-off from turf ecosystems than from native grass systems). Fibrous roots slow water, increase infiltration and reduce toxin runoff.

The Plant Community Approach:

· Species often behave differently when competing with other plants in the wild, as opposed to performing under controlled conditions.

· Under such controlled conditions, plants from xeric or hydric habitats may not require the same conditions as their counterparts in mesic habitats.

◦ Example: Cheilanthes lanosa  (hairy lip fern)

In the wild, these are in cliff communities in part shade to full sun. They routinely go dormant when stressed. In cultivation, they thrive in moderate temperatures, well-drained organic soils and with a consistently moist, but not excessively damp, water regime.

◦ Examples: Zizia aurea (golden Alexander); Teucrium canadense (American germander); and 
Asclepias incarnata (swamp milkweed)

Zizia is a species native to damp, shaded hillsides and ditches that adapts well to cultivation in hot dry sun. 

Teucrium is native to sunny damp meadows, but grows excessively well in part shade in organic soil of average moisture. 

Asclepias incarnata is naturally found in habitats similar to Zizia, but grows robustly in hot, dry gardens.

In the wild, all of the above take advantage of specific habitat niches in which there is less competition for resources. 

The lesson: under cultivation, some plants will grow in conditions where they wouldn’t be found in the wild. This isn’t because they require certain conditions, but because they have adapted to a situation where there is less competition. 

On the other hand, many plants are not adaptable to other habitats, or at least not without extensive coddling.

◦ In a garden, given the preference for large showy flowers, one might be tempted to create a naturalized “community” of plants from disparate habitats, e.g. magnolia from rich soils and warm temperatures; mountain laurels from sparse acid soils and cool climes; large white trilliums from organic, moist alkaline soil; ornamental raspberry from rocky woods. Such a community would be short lived. These plants require specific cultural conditions. 

· What influences habitat? The obvious considerations are:

◦ hardiness zone

◦ light (full sun, half day sun, dappled shade, full shade)

◦ moisture (wet, moist, dry, seasonally flooded)

◦ soil texture and type; soil acidity; nutrient composition and organic matter content

· Beyond common garden microclimates (e.g. a south facing wall or a wind-swept walk between buildings), there are a number of other factors that affect growing conditions.

◦ Sloping topography: south would be warmer and drier, offering both longer day length and a longer growing season than a north facing slope, which would be cooler and moister.

◦ Hilltop topography is generally windier and drier.

◦ Hollows can be pockets for frost or flood.

◦ Soil acidity levels can change within a few feet, especially in areas of glacial till.

· Plants also create their own microclimates.

◦ The mere fact that trees are growing means that the area beneath them will be cooler and more humid than meadows.

◦ Leaves of deciduous trees degrade more quickly than those of conifers, thereby creating soil that is more organic and moist and with differing soil biology.

◦ Trees leafing out in spring will reduce the available light beneath them.

◦ The presence of specific fungi encourages specific plants (e.g., beechdrops, squaw root, corpse plant).

· Plants change with the environment. Communities exhibit subtle shifts.

◦ Plants may be taller at the base of a hill, as opposed to the top.

◦ Plants may also reproduce more effectively at specific locations.

◦ Disturbance- obviously affects the composition of a community- gap dynamics, seedling establishment, and increased growth rate.

◦ Succession- age affects the community as well, with larger changes occurring over time, e.g. fallow farmland to meadow to old field to young woodland to forest.

◦ No two points on a line in a community are the same.

· Communities overlap forming “ecotones”. During transition, plant groups will overlap in various degrees of health and concentration.

Analyzing the site:

· Although landscape designers would encourage a landscape drawing, complete with gradients, that isn’t necessarily essential.

· What is essential is observation and note taking, noting microclimates and other details for each site. Get a feel for your property. Note what organisms are already in place. 

· If so inclined, you can consider a design perspective, e.g., the placement of trees, the feeling of tall meadow grasses, the influences of views, intended site use and budget.

· Compare all of those to the community that you wish to imitate or enhance. How suitable and feasible is it?

· Things that should be noted for each area planned:

◦ light:

· length of day

· type of light (full sun, dappled, hot western, cooler eastern, seasonal)

◦ humidity (dry, cool, average?)

◦ temperature/elevation

◦ soil

· texture, type and drainage capacity

· pH

· depth to bedrock

· leaf litter/organic matter

◦ moisture

· Is it consistent? Does flooding occur? Are there extended periods of low moisture?

◦ air circulation and general direction

◦ composition of the overstory

◦ proximity of invasive plant species

◦ adjacent plant communities

◦ associated wildlife (including insects)

◦ microclimates within the area (rocks, trees, hollows, etc.)

◦ competition and alleopathic species

◦ space and soil volume considerations

· How many species can the area accommodate?

◦ ecotones between planned areas

· Build in or take advantage of transitional areas and edges.

◦ Plan on intensive maintenance for the first few years

How to Implement:

· We can’t expect to duplicate the entire inventory of plants in most communities. However, we can begin with the dominant species, and add a few of the less dominant. By creating the right conditions, we can expect the landscape to eventually modify itself.

· Simply using the “no-mow” approach is not effective. Most of what grows will be invasive, or at the very least, exotic. 

· Allowing woodland to simply “go wild” encourages invasives.  Honeysuckle, barberry, tree-of-heaven, garlic mustard and others will fill empty spatial niches.

· Disturbance opens the door for invasive species.

· Invasive species alter the soil structure and soil biology.

· To do a wholesale reworking of a habitat is difficult, at best.

· Creating a new habitat, e.g. a pond, requires thought as to substrate, habitat niches, fill, etc.

· It’s easiest to assess the existing habitat and modify/enhance it through a process of accelerated succession.

· Options for tackling existing vegetation:

◦ Slowly incorporate plants into an area without removing existing vegetation. The expectation is that the plants will modify the environment over time.

◦ Remove existing vegetation via physical means (grubbing, pulling, girdling or mulching).

◦ Remove by chemical means (Roundup® or Rodeo®). Once you remove it, you must be prepared to fill the space!

◦ A combination of the two.

· Guard against the inclusion of primarily “showy” plants; remember ecosystem function.

· Use the 10% - 20% -30% rule to start: a maximum of 10% of your plant list should be comprised of any one species or cultivar; 20% maximum for genera; and 30% maximum for any one family of plants. Work complexity into your design to encourage beneficial insects and wildlife. 

· Consider differences between conventional horticultural wisdom regarding the placement of plants and the appearance of communities in the wild. In the wild, plant distribution usually has what is sometimes referred to as “lumpy texture.” Think of cake batter before it’s mixed.

◦ In woodlands, trees are closer together, forcing them to reach for light rather than be uniform and symmetrical.

◦ Woodlands have layers, with some variation.

· canopy

· understory

· shrub layer

· herbaceous layer

· bryophyte layer (ground, logs, rocks and trees)

· litter layer

◦ Meadow communities also have layers, albeit fewer than woodlands.

◦ All communities have species of different ages. There is always a replacement growing.

◦ Plants are usually in clusters, or randomly placed, depending on seed dispersal or spread.

· Plants that spread rhizotomously fill areas, spread may or may not be discouraged by competition (e.g. sassafras, gray dogwood, sumac).

· Plants that are seed dispersed may be in smaller clusters or may be widely dispersed                 (e.g. witchhazel is widely dispersed except beneath larger trees; Actaea tends to occur singly).

◦ Obviously, a natural edge and ecotone is the best for the edges; however, in an urban setting or one with a physical boundary, this may not be possible. Seek then to soften the boundary by creating an uneven edge with the plant habit (drooping, spreading, etc.).

◦ Especially on slopes, following the contour of the hill with a planting is easier on the eye.

◦ Consider the height differences at the top and bottom of slopes. Exposed locations mean shorter shrubs.

◦ Initially, don’t plant the most assertive species until others have time to establish (this usually applies to meadows).

◦ Around buildings or in small areas, reflect on the size of the plants in the planned community. We’re all familiar with the ungainly appearance of one very tall spruce next to a short house. Think of softening this with intermediate sizes, or if really desiring one big tree near a house, consider the more spreading form. For the perennial layer, wide leaves (including grasses) in a very small area can make it feel smaller. Consider grassland with more finely textured foliage.

◦ In an open area which you hope to eventually have a woodland, start with trees that are edge species or early successional colonizers.  Oak, cherry, shadbush, red cedar, pine and gray dogwood precede maples, ashes, and tree dogwoods.

◦ Plant acquisition:

· Make sure that you purchase plants ethical nurseries that do not collect, or purchase plants from collectors. 

· Ecotypic sources of plants are preferable (due to similarity of appearance; hardiness; phenology).

   ◦ Consider propagating your own plants, if unable to find local genotypes. 
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