from The Bug Catcher's Net by Len Lehman

LIMITING FACTORS AND MICROCLIMES

[ am sure that most people who are active rock gardeners dream and drool over getting that absolute
gem of a plant to grow for them. When they try that particular treasure generally one of four fates
occur. First the plant will promptly give up the ghost and die. Secondly, it will simply sit there and
languish, never living up to its full potential and beauty. Or third, it may grow but never flower,
increase or reach the stature for which we really wanted it. Lastly, it may thrive and perform as one
wants it to perform. I know that I would love to grow several of the mound Androsaces, Aquilegia jonesii, and many of the
fabulous Himalayan Primroses. When I attempt them, most fall into category one they turn finicky, stick their green tongues
out at me and simply refuse to cooperate, sulking until they pass on to that great meadow in the sky.

After reading some thoughts on recent Alpine L correspondence, I suddenly realized (remember I am in the early stages of

Halfscheimers) that if I really want to grow these gems, [ have to do a little ecological sleuthing.
Many people have commented on observing plants growing out of their standard accepted nook or niche. For example, many
readers have written about seeing Epiphyllium cactus, a typically dry rain forest plant, growing under eaves in Colorado or
other cold winter environs. Also other observers comment on seeing various plants thriving where all logic says that they
shouldn't. There have been many theories put forth for this unexpected pleasure but what most don't seem to realize is that the
plantis simply responding to its natural environmental limiting factors.

Alimitingfactor is an ecological term referring to an environmental influence that determines where an organism will be

found. Generally an organism will have three distinct points within the range of that factor. First will be aMinimal Point. This
is the level or point below which the organism can not survive. For example, most citrus fruit have a minimal temperature of
about 40. If temperatures remain below that point for any length of time, the citrus trees will die. Just remember this when you
see news items showing citrus growers with fires in groves or spraying their trees with water for ice protection. At the opposite
end is the Maximum Point. As with the minimum point, above this point and the organism will die. In our own bodies, 106'F
for any length of time is considered fatal. Obviously, the point at which the organism does best is considered the Optimal
Point. To again use our bodies as examples, we have a minimal internal temperature of about 60, an optimal temperature of
98.6 and a maximal temperature of 106.
The range between 60 and 106 is called the Tolerance. Some organisms have wide tolerance for myriad conditions. For
example, cockroaches have wide tolerance for temperature, salt, nutrients (they can eat and survive on plaster and library
paste) and others. However they have a narrow tolerance for light and keeping a cockroach under constant light will kill it in a
matter of a day. Another example would be to use salt water worms and their response to sodium chloride. The Chesapeake Bay
is actually a salt gradient with salt levels at Baltimore close to 0,05% while at Norfolk at the entrance to the bay is at about
6.5%. Therefore the concentration of salt in the water increases as one travels south in the bay. Each species of worm has its
own limiting factor in salt concentration and as one descends the bay, he or she will encounter different worms at different
concentration levels. In this case, NaCl becomes the dominant limiting factor where the specific type of worm is found. We
must also factor in habitat preference, nutrients needed and amounts, temp and all other physical factors.

Now let's apply these concepts to plants. Plants are no different from other organisms in having limiting factors and
tolerance. However many of these factors are subtle. How many of you have heard that certain bulbous plants (example
Amaryllis) need to be pot bound in order to flower. In this case, recent studies indicate that in order to flower (caused by a
stressed condition), the plants must have less nutrients caused by enlarged root systems. Too large of a pot or too much feeding
will simply cause increased vegetative growth and little if any flowering. Note: flowering is, in itself, a complex response to
temp, light intensity, light duration, watering and to smaller effect, circadian rhythm. Circadian rhythms are patterns in
nature that occur on a regular basis. Technically circadian comes from the Latin words circa dias meaning about a day. These
rhythms are those including sleep-active times (Marantia or Prayer Plants regularly elevate and lower leaves based on light
dark cycles), flowering, seed setting, pollination and other such daily activities. However, there are also cycles involving leaf
growth, leaf drop in fall, dormancy and others. Perhaps one of the best examples of rhythms would be Amaryllis which are
purchased for Christmas bloom. These are grown in South Africa where their normal bloom time is summer. Since their
rhythm is attuned to Southern Hemisphere time and therefore bloom in the north when normally they shouldn't be blooming
The following year these same plants would bloom in Summer-Northern Hemisphere time. Pot binding is only one of several
factors that must be met for the plant to bloom and set seed.

Let's take this concept to the micr oclime. By definition, a microclime is a small unit within a greater aces in the rocks in my
wall and the limestone blocks of my elevated pool. Occasionally I will find specimens growing in the grit of my terraces but
these plants have nowhere near the vigor of those growing in the crevices. [ believe that crevice plants have limiting factors on
humidity and the moisture that constantly condenses in these areas. Other areas lack both the amount and constancy of these
conditions so the plants without this are tolerating a less than desirable condition. On the other extreme, my Corydalis
cheilanthifolia thrives in woodland conditions and self propagates profusely under these circumstances. However, let it send a
seed outinto full sun areas and the plant, if it germinates at all, will languish and soon die.
area that has slightly different overall physical factors. Obviously, if you find the right limiting factors in an area for a particular




plant, it will be at its optimal point and perform to its best. Note that most hardiness records for plants are based on
temperature. McClure and Zimmerman offer a different perspective on hardiness and I think it is a much more logical map than
the USDA. For example, in my garden Corydalis lutea thrives best in between spaces in the rocks in my wall and the limestone
blocks of my elevated pool. Occasionally I will find specimens growing in the grit of my terraces but these plants have
nowhere near the vigor of those growing in the crevices. I believe that crevice plants have limiting factors on humidity and the
moisture that constantly condenses in these areas. Other areas lack both the amount and constancy of these conditions so the
plants without this are tolerating a less than desirable condition. On the other extreme, my Corydalis cheilanthifolia thrives in
woodland conditions and self propagates profusely under these circumstances. However, let it send a seed out into full sun
areas and the plant, if it germinates at all, will languish and soon die.

full sun areas and the plant, if it germinates at all, will languish and soon die.

As gardeners, how can we put limiting factors and microclimes to work for us? First, know the ecological conditions for
that plant. Even with in its range, it will only be found where the conditions are right. What are the soil types, the winter
temperature ranges, precipitation (when, where and how much), sunlight, shade, intensity, etc. This will give you an idea of
what its limiting factors are. Secondly, try to identify and quantify what microclimes in your garden match the factors of the
plant. Alternately try to create those conditions. Thirdly, experiment by placing the plant in several different locations. But
always have one of the areas as similar to that of its natural environment as can be created.

Limiting factors for the vast majority of organisms on earth, with the exception of bacteria and specifically pathogenic
bacteria, have not been defined or explored -- and even less so with plants. Therefore gardeners can find a wide open field of
exploration in their own back yards.

Reference: Ecology for GardenersSteven B. Carroll and Steven D. Salt. Timber Press. Portland, OR. 2004. Pages 121-122.
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