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[image: image2.png]CREATING A HAWAIIAN ETHNOBOTANICAL GARDEN

Increasingly, the Harold L. Lyon Arboretum is being
asked for help in planning and executing Hawaiian
ethnobotanical gardens. This is especially true of the
schools in the Islands, where Hawaiiana programs are
rapidly being added to the regular curricula.

Such gardens furnish specimens for classroom in-
struction but, far more important, constitute a “living
laboratory” where the student has the opportunity to
observe the entire living plant, grown, whenever possi-
ble, in the manner in which the ancient Hawaiians culti-
vated it.

This syllabus has been prepared as an aid in creating
such a garden. Included are (1) alist of plants grown here
by the Hawaiians in precontact times, i.e., prior to
Cook’s arrival in 1778 — from this list proper selections
for any particular garden may be made; (2) general
suggestions on planning, and the installation and
maintenance of gardens along with specific instructions
on growing these plants; and (3) plans for a variety of
gardens to accommodate to varying conditions. For prac-
tical purposes, the list of plants does not include plants
which (1) are difficult to propagate; (2) grow naturally at
high altitudes; (3) are found in rain forests; and/or (4)
appear on “endangered species” lists.

The size and shape of the garden; the choice of spe-
cies arid numbers of individual plants it contains; the
arrangement of plants; etc., will depend upon the lo-
cality; the land available (area and shape of plot); the
contour of the land; the source and amount of water
available for irrigation; and the amount of help available
for maintenance.

Following are several general suggestions to follow
when planning an ethnobotanical garden:

1. Such a garden can and should be an aesthetic
entity as well as alearning center — to obtain this will
need considerable thought and good planning.

2. Visualize the size of mature trees and shrubs,
and what this will mean in terms of the eventual
““picture” — in other words, do not crowd your plants
too much. On the other hand, to simulate a “forest”
or “‘grove”, even trees that will become quite large
should be planted fairly close to one another.

3. Some of the species listed are plants which
must be grown in full sunlight — others in varying
degrees of shade. In planning a garden, these charac-
teristics must be kept in mind in the placement of
individual plants. Shaded areas are created by
canopy-type trees and large shrubs, or by a nearby
building. By the same token, some species preferdry,
others moist or wet habitats; these habitats can be
supplied (artificially, if necessary) with a little plan-
ning.

4. Plan for adequate space for pathways, well-

defined; also spaces for “listening’” gatherings of
students.

5. After consideration of the foregoing sugges-
tions, amap should be drawn (to scale) to indicate the
placement of those plants selected.

Once having planned the garden it is just as impor-
tant to execute these plans properly. Following are sev-
eral general suggestions to follow in the actual installa-
tion and maintenance of your garden:

1. In the accompanying list of plants to be used
in an ethnobotanical garden, the type of propogating
material is given. These materials or potted growing
plants may be obtained from commercial nurseries,
the Harold L. Lyon Arboretum, and government nur-
series. It might be well for a school planning to install
such a garden to establish a nursery of its own, for
both original plantings and replanting.

2. Good gardening practices should be followed
in setting out and caring for the plants. Plans for
carrying out all maintenance chores at all times, in-
cluding weekends, holidays, and vacations need to
be made.

3. A nearby source of an adequate supply of irri-
gation water is imperative.

4. All plants should be properly labeled, prefer-
ably with three names: Hawaiian, common (when
there is one), and scientific. A simple guide, giving
additional information, such as uses, etc., would be
useful.

Specific suggestions for installation and mainte-
nance are:

1. Soil preparation: Proper soil preparation is
especially important. If the garden is small, the plant-
ing area can be dug up with a pick (pickaxe or mat-
tock), or turned over with a spade, to a depth of 10 to
12 inches for low-growing shrubs and ground covers.
If the area is large, it would be advantageous to use a
rototiller. Some form of organic matter such as peat
moss, compost, or etc., should be incorporated in the
soil during or after digging. If a rototiller is used the
organic matter and fertilizer should be tilled in the
soil at the same time. In the case of large shrubs and
trees, deep holes must be dug for each individual
plant. If a sprinkler system is to provided (a great
convenience, especially if the garden area is large), it
should be installed at the time the soil preparation
has been completed.

2. Planting: It is best to use established, i.e.,
growing plants and not seeds or cuttings when instal-
ling your garden. If only seeds and/or cuttings are
available, it might be well to start a nursery well in
advance to planting your ethnobotanical garden —
these nursery plants would not only provide material
for original plantings but also replanting.




[image: image3.png]When potted plants are used, be sure that they are
healthy-looking — green and not yel-
low, without pest damage, and show-
ing new growth at the tip — and not
pot-bound (Figure 1). Sometimes
plants, especially large shrubs and
trees, are available from an aban-
doned field or in someone’s yard; in
this case, prune back the branches
and dig the plant out with as much of
the root system intact as possible,
along with a ball of soil covering the
roots. This ball of soil must be en-
closed in a piece of burlap or plastic
sheeting for its transfer to the site of

FIG. 1 planting (Figure 2). Be sure to prune
roots which are torn (Figure 3). If the shrub or tree
cannot be planted immediately after its removal from
the original site, wet the root ball and place the plant
in shade.
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The hole in which the plant is to be placed should
be adequate — one of the main failures in planting
trees is an inadequate hole — that is, the hole should
be deep and wide enough to accommodate the root
system, with space to spare. If the soil in the garden
area is of heavy clay, a layer (several inches) of gravel
and loose soil should be placed at the bottom of the
hole. Holding the plant in place, add loose soil evenly
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around the roots, tamping down the soil firmly
around the root ball. The soil level of the plant should
be at the same level or slightly higher than that of the
garden (Figure 4). This is done primarily to prevent
crown rot, a common disease of transplanted mate-
rial. To insure proper watering without waste, ashal-
low basin, at least two times the diameter of the ball
should be built around the
plant, using soil dug from
the hole (Figure 4).
Small plants such as
: ‘olena, or ground cover
FIG. 4 plants, e.g., ‘awapuhi
kua-hiwi, can be planted by
making a hole in the pre-
pared soil
with a
trowel. Care
should be
taken in re-
moving
plants from their container. They should be removed
with the least disturbance to their root system.

In general, plant, i.e., transplant plants on a cloudy
day or late in the afternoon, to avoid wilting. Also,
irrigate after planting.

Plants which have been growing in deep shade
should not be planted directly to sunny sites; they must
be acclimated by gradually moving them from shade to
semi-shade to full sun (a week at a time).

3. Maintenance: Maintenance includes irriga-
tion; fertilization; pest and disease control; pruning;
and weeding.

Watering is, without doubt, the most important part
of maintenance; it is therefore imperative that a regular
schedule be set up for irrigation, whether this is by
means of a hand-held hose, a hose-attached sprinkler, a
“soaker” hose or a permanent sprinkler system. As al-
ready noted, plans must be made for watering over
weekends, during vacation periods, and on holidays. It
is better to irrigate deeply, i.e., watering for a long
period, at less frequent intervals than watering fre-
quently but lightly — the water must reach the entire
root system. Of course, during adequate rains, i.e., soak-
ing rains, plants need not be watered.

In one column in the attached list, plants are clas-
sified as having a wet or dry natural habitat — watering
should be done accordingly.

Fertilization: A good general garden fertilizer, such
as one with a formula of 10-30-10 should be used. If using
balanced fertilizers with formula of 10-10-10 or 14-14-14,
it would be wise to supplement these with superphos-
phate. When planting trees or large shrubs, a handful of
10-30-10, or one-half handful each of 10-10-10 and
superphosphate should be scattered around at the bot-
tom of the planting hole, mixing it with the soil before
setting in the plant. For shallow-rooted plants it is best to
work a small amount of the fertilizer into the soil at the
actual planting site.




[image: image4.png]After the plants have become
established, they should be
fertilized several times a year,
using the same formulations
already mentioned. Fertilizer
may be applied dry, when it
should be placed on the surface
of the soil, away from the stem
to avoid burning, and then
“watered in”. Or a soluble fer-
tilizer can be applied to the
leaves in a spray; again, as
with watering, avoid spray-
fertilizing in bright sunlight.
In the case of trees, the fer-
tilizer should be applied in
holes made in the ground 5to 6
inches deep beneath the

LR | canopy periphery (Figure 5).
FIG. 5 Control of diseases: The

University of Hawaii maintains a Disease Clinic where
affected plant parts may be sent for identification and for
recommended control. Early control of pests and disease
organisms will save a lot of grief later.

Pruning is done for two reasons: to cut away dead
wood and to keep trees attractively shaped. Pruning is
really very simple — pick out a bud on the side of the
branch in which direction you want a new branch to
grow and cut above this bud, i.e., beyond the bud,
toward the end of the branch. Small branches can be cut
off with pruning shears (Figure 6); tree limbs must be cut
off with a pruning saw (Figure 7). Be sure to make an
undercut before cutting from the top of the limb to avoid
tearing — always make a “clean” cut. The cut should be
angled to permit water to run off rapidly and not remain
on the cut surface. The cut surface may be covered with a
pruning compound, i.e., ““pruning bomb”’, or left as it is
if the cut is properly made.

Staking is done primarily
to support young tree trunks
and to anchor the root system
of transplanted trees. Sup-
port stakes should be used
when transplanting young
plants which are top heavy or
need to be held in an upright
position especially in a
windy area (Figure 8). An-
chor stakes are used when
transplanting trees with
sturdy trunks that only need
to be held in place to give the
root system time to become
well established in its new
environment. For best re-
sults, use three screw-eyes
and screw into tree trunk 120
degrees apart or

“g_“.j__-.,. ,_"}am}k into a soft collar

around the trunk at
a height approx-
L imately two-thirds
{ from the root ball.

v FIG.8 v Guy wires should
then be attached to the screw eyes. Insertion of a com-
pression spring will offer greater flexibility in the ten-
sion of the guy wire and is recommended. Guy wires
should then be mounted on pins that can be inserted into
buried pipes for easy removal when mowing (Figure 9),
or staked permanently in place. When a tree has become
established, the stakes and guy wires should be re-
moved.
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The location of the Hawaiian ethnobotanical garden will depend chiefly on availability of land. This may be a small
plot at the edge of a playing field, astrip alongside a building, or a courtyard or area between buildings. Several plans are

presented as examples.
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Simple, small strip-garden, adjacent, i.e., against an outer wall of a school building

The plan is to have a group of three niu in the
background, at one end, and a single kukui at the other
end, under whose canopy awapuhi and ‘olena will be
growing. A group of mai‘a (preferably several varieties
of varying height) would be planted near the building
(off-center) for protection from the wind. Also against
the building, also off-center, would be placed an irregu-
lar group of ki — these also need protection from damage
by winds. Medium-sized plants will be growing in ir-
regular groups in the central strip, e.g., ma‘o, ‘ilima, and
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pili. Such low plants as ‘ulei, ko’oko’‘olau, and
pohuehue would fill in some of the foreground. To re-
lieve some of this monotony of equal-height plants, a
tree such as hala, placed forward and to one side of the
kukui, could be planted. A patch of dry-culture kalo
should be fitted in somewhere in the middle-
foreground. The space between group and individual
plantings would serve as pathways — these could be
grass, gravel-paved, or laid with stepping stones set in
gravel or grass.
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BUILDING OR WALL

More elaborate, larger garden, confined within an inner courtyard

In this plan, the four walls surrounding the courtyard
offer ““background”’, partial protection from wind, and
shade at varying times of the day. Three large trees:
kukui, kou, and milo occupy three of the corners — a
clump of mai‘a, the fourth. The kukui and kou trees
provide shade for shade-loving plants such as ‘awapuhi,
‘0lena, “uki‘uki, and lau-kahi. A clump of ki, back and to
one side of the kou tree, is protected from wind damage
and is provided some shade. Two koa trees, in or just
off-center of the courtyard should create a focal point
worthy of this “king of the Hawaiian forests”’. They
could serve as a canopy for more smaller, shade-loving
species. Another tall tree, ho‘awa, at one side of the
courtyard, would provide support for uhi; adjacent to
this, another vine, ipu, would be supported on a low

trellis constructed of ‘ohe. A hala tree and a clump of “ohe
would give height, in contrast to the low growth of two
clumps of aloalo on the opposite side. Two low-growing
shrubs, ‘ilima and mo‘a, may be placed near walls or
more toward the center. In general, plantings have been
placed near the periphery of the courtyard to provide
“free passage” and to permit fairly large groups of stu-
dents to stand in front of various groups of plants.
Against the fourth wall of the courtyard has been placed
a small lo“i for kalo; this could be fed with water from a
“spring” (a concealed faucet). On the banks of the lo‘i
would be planted “uala, lau-kahi, and ko, as the ancient
Hawaiians did. This plan calls for a fairly large court-
yard; for a smaller one, several of the trees should be left
out.

Unlimited space, with various slopes and dells — in other words the “dream”” site for a garden

For such an extensive area as this, all the species in the
accompanying list could be planted — and, which would
be important, in large groves and clumps. Differences in
terrain would permit plantings simulating those in small
gulches, and a series of 10%i, both terraced and “on the

flat”. There will probably be few schools, except perhaps
rural ones, which would have such an area to develop
into a Hawaiian ethnobotanical garden. However, this
plan could be adapted for a smaller area by using all the
species listed, but each in fewer numbers.
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