The Quarterly is privileged to reprint the following article in m emory of
its author, Dr. Edgar Anderson, who died on June 18, 1969. Dr. Anderson's death ended a period of some forty years of service at the Missouri
Botanical Garden, where, over the years, he had gained international
prominence. Edgar Anderson was technically a geneticist who made
many contributions to his science, but in spirit he was a naturalist-a/large in the best tradition of Burroughs, Muir, Hudson, and L eopold.
Nothing in all of nature was beneath his notice, and his mind was ever
busy with studying its intricate patterns. Increasingly throughout his
life, man as one of nature's components rather than merely its often
ruthless exploiter engaged his attention. The essay reprinted here, which
first appeared in Landscape in the spring of 1956, not only presents an
important facet of his mature thinking about man's urban problems,
but shows as well how he marshalled diverse information to support his
reasoning, all the while in language accessible to the common reader.

The Country in the City
By Edgar Anderson
Most of my professional life has been spent in botanical gardens, islands of greenery in the
midst of big cities. Both at the Arnold Arboretum in Boston and at Shaw's Garden St. Louis,
I have been increasingly fascinated by the peculiar problems (horticultural, biological, sociological) posed when, year by year, areas of quiet rural charm become buried deeper in a
close-packed city. So far as I know, the fundamentals of these problems have been given
little direct study; apparently no book or conference has attempted to set forth the difficulties of displaying the countryside, or a reasonable imitation of it, in the midst of a city.
Yet the impasse grows graver and more pressing with each decade. It is not merely that
now there are more and bigger cities. It is that the city now penetrates the country. With
our technological progress, the capacity of cities to urbanize the surrounding countryside
is making our entire eastern seaboard an intermeshed web of metropolitan influence.
When in 1919 I first went to the Arnold Arboretum as a student, the "cityness" of
Boston stopped at the city's edge or nearly so. The back corners of suburban Brookline
and Needham were then almost as truly rural as if they had been appended to villages in
central Massachusetts. For the Arboretum itself, the difficulties of maintaining its brookcentered meadow, its oak groves, its rocky hill of hemlocks, its marshland with wide sweeps
of goldenrod and joe-pye weed, were just beginning to be felt. Now the brook is dry much
of the year, some of the oak groves are gone, the marshland no longer looks like an oldfashioned swampy pasture. Today the forces responsible for these changes have full play not
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only within metropolitan Boston; some of them would be perceptible at almost any site between Boston and Providence, so completely has the city spun out along the highways.
The peculiar problems raised by attempting to preserve country landscapes in the midst
of cities are largely unexplored, even on the technical side. If you would like to come face to
face with an important one, pick out a flourishing woodland in upstate New York or central
Vermont and seat yourself on the forest floor. All around you is the brown thatch of fallen
leaves. Choose a space about as big as a card table and pick away, one by one, the leaves
which fell last autumn. The surface of the previous year's leaf fall is revealed, more or less
compacted by rain and weathering. With a little patience this too can be removed , sometimes more or less as a continuous sheet, and then another layer is revealed beneath it and
another beneath that. When, however, one has peeled off three or four of these successive
autumnal wraps, the character of the underlying leaf deposit changes. There are spots where
insects have been at work, the delicate hyphae of molds and other fungi make fans and circles of thin white webbing as they grow over the leaf surfaces. With such digestive processes
under way, the leaves themselves become fragile. First the soft tissue between the veins disappears, then the lacy skeleton of veins breaks up. At about this point, it becomes increasingly
difficult to peel off the layers. It is not merely that the leaves are brittle and disintegrating;
tiny rootlets are growing in among them; they are actually stitched together with little roots.
Now take a sharp knife and cut down into the leaf mold, bringing out a cube of material
the size of your fist or a bit smaller. Shake it gently to dislodge as many of the fine particles
as possible ; swish it carefully back and forth through the water if there is a brook near by.
What is left in your hand? A red-brown snarl of crooked, wiry, knobby rootlets. If it is from
a rich and healthy woodland, there may be so many roots so close together that, even after
you have washed off most of the soil, you can still see quite clearly the outlines of the squarefaced cube cut out by your knife. You will find just as many of them if you take your sample from the bare forest floor between the trees as if you dig close to a bush. Where do all
the rootlets come from? Why, from the very trees whose branches spread out overhead. Examine them closely; they are no ordinary roots. They are not uniform in diameter. The
little knobby areas all along them are specialized feeding zones where, with the help of fungi,
the nutriment in the dead leaves is digested and sent coursing down into the bigger roots
and then up into the tree. These are roots that grow upward, up from the larger roots into
the zone of rich leaf mold which accumulates year after year on the forest floor. This brown
carpet of leaves on which you are walking is one of the main feeding zones (not the only
one to be sure, but an important one) of the big forest trees all around you.
Here you have one of the fundamental difficulties in maintaining woodlands of this
character in or near a city. The kind of trees which grow in rich upland woods are accustomed to a layer of forest duff around them and they will not be happy without it. It is not
merely that they have had it all their lives. The parent trees from which they came were also
born to it and their parents before them. They have evolved in woodlands with thick blankets of leaf mold, and if one is going to grow them well he must either provide the mold or
its equivalent. Food is not the only purpose it serves. It protects the ground from erosion,
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soaks up rain so that it does not run off, and prevents rapid evaporation in dry, windy weather.
Maintaining the leaf mold on a forest floor in a truly urban area is impossible or virtually so; this leaf carpet is not so tough a rug as it looks. Even with only a few visitors each
day, it begins to wear away. In a fine tract of ancient woods recently acquired by a big university, I discovered that the mere passing back and forth of the students and teachers who
were attempting to study the woodland and analyze its basic ecological problems had worn
the duff away in the areas close to the recording instruments which they had set up. Fortunately man seems to be by instinct a path-following animal. If one makes paths through
such a woodland, most of the visitors stick to the paths and the forest carpet gets less damage. Note what happens, however, in any rich woodland where a family with a strong bent
towards natural history acquires a camp. If they picnic in the woodland to any extent, the
carpet is worn away, the feeding rootlets are injured or destroyed, and within a few years
the big trees (deprived of their vitamin pills) start dying at the top. If there are dogwoods
present, they blossom less and less each year.
Nor is the wearing away of this leaf carpet its only danger in urban areas. In dry spells
it becomes inflammable and a severe fire hazard; protecting it in an urban area becomes
almost impossible. With artificial fertilizers, with various mulches, we attempt to replace it,
but the technical problems of keeping the mulch-feeding zone alive and healthy are difficult
ones, in even semiurban areas.
Luckily there are other kinds of woodlands. In flood plains the river carries away the
leaf deposits; trees bred to fit in with the vagaries of rivers-silver maples, sycamores, pin
oaks-take more kindly to urban conditions than do their relatives which grow in rich upland woodlands, sugar maples and white oaks, for instance. Likewise, the trees of dry ridges
and rocky hills have been bred to little or no association with leaf mold, but these areas
present other and equally difficult problems under urban conditions.
Loss or deterioration of the leaf mold is only one of many technical facts which must
be faced, if one is to keep something of the country healthy and attractive in the city. The
total effect of the urban environment is much stronger for some organisms than for others.
The red-bellied woodpecker is seldom seen in Shaw's Garden in St. Louis, though in the
outer suburbs it is almost as common as the hairy woodpecker, and the latter does come
into the city. The sparrow hawks visit us frequently, but not the red-tailed hawks nor the
marsh hawk. The charming little European tree sparrow has followed the horse barns out
to the very edge of the city.
A few organisms are so supersensitve that they stay completely outside the metropolitan zone. Others spread way into the city, but do not reproduce themselves abundantly as
they do out in the country. Only on the city's outermost fringe does our native red cedar
vigorously seed into nearby pastures and rough lands. Within the suburban zone it grows well
and gives rise here and there to occasional seedlings. Well within the city it can persist if
transplanted, but no seedlings are found. The old persimmons in our botanical garden are
apparently in good health and some of them fruit heavily every year, but persimmon seedlings come up no longer in waste places within the city limits. Introduced plants may behave
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in a similar fashion. The Korean lespedeza which mantles a good part of the Ozarks (even
where it has not been planted) stops almost at the city's edge.
The most important effect of this differential tolerance of urban conditions is an indirect
one. The organisms which can survive are thrown into a new set of relations with each other.
The complex web of life is out of balance. For the plants and animals which can tolerate the
city effectively, there is less competition than before, and some of their predators are no
longer at hand to keep them in check. Squirrels become a real problem in our city garden.
There are no hawks to hunt them, no coons to compete with them for food. They increase
so rapidly that a house in the grounds may have to fend off five to ten of them every fall
when they are looking for nesting sites. They eat all the berries off our holly trees in the more
rustic areas of the garden and claim the lion's share of the food put out for the birds in snowy
weather.
Most challenging of all is the effect of these changes upon the naturalist himself. Few
indeed are those who are adjusted to it or have attempted to think through a rational nature
ethic for the city. Most dedicated naturalists are emotionally attached to nature as they find
it in country meadows and woodlands. They would like to bring it, in this same well-established balance, right into the city. When this attempt fails, they go out of balance too. The
same retired school teacher who spends her summer vacations feeding prune pits to the
ground squirrels around her mountain cabin will refer to the squirrels around her old home
in the city as "nothing but rats with bushy tails" and set traps for them with grim determination. A group of ornithologists or other naturalists will agree reasonably well as to general policies in maintaining a wild-life refuge in the country. Let them try one in the city
and no two of them will be in accord as to what should be done about squirrels, English
sparrows, blue jays, and cats. Perhaps they will all agree that the cats should be killed or
kept out somehow; but should the blue jays be encouraged, or shot, or be kept away from
some or all of the feeding trays by the use of appropriate devices? ...
. . . Naturalists who will not face resolu tely the fact that man is a part of nature cannot become integrated human beings. A nature-study movement which focuses its attention
on remote mountains and desolate sea marshes is making a sick society sicker and sicker.
The ecology of cities could be a fascinating study for the amateur or the professional biologist. Nature may be out of balance, but it is when phenomena get manifestly out of balance
that one can most easily analyze the interplay of the underlying forces. If more naturalists
would accept homo sapiens they would turn their attention more and more to the plants
and animals with which he spends so much of his life; trees of heaven, squirrels, sunflowers, dogs, dandelions, cats, crab grass, English sparrows, ginkgoes, weeds of all sorts. We
would in time learn the dynamics of waste lots in the city, of dump heaps, and of city parks.
We would know what is and is not practicable in bringing country values into city landscapes.
More importantly, we could acquire a fellow feeling for these organisms with which we live.
We would accept cities instead of trying to run away from them, and in accepting them, mold
them into the kind of communities in which a gregarious animal like man can be increasingly effective.
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