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Abstract

Twenty seven designs for a Hawaiian garden to replace a city parkscape were collected
for spatial analysis in light of the Hawaiian renaissance and the increasing availabilty of
native plants valued by Hawaiians. What constitutes a Hawaiian garden is discussed
together with its historical antecedents. Gardens contained predominately native plant
species that were of a utilitarian and cultural nature. Fifty percent open space, groves,
clusters, groundcovers, collections and rows were common plant arrangements. Large
rocks, protected places to sit and space to gather plant material were included. Most

gardens required an increase in maintenance. The number of species ranged from 4 to
110.
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Chapter 1 ~ Introduction
Origins

Before | arrived in Hawai‘i, | had already seen the citizens of a city change their
vegetation from introduced plants to native plants. When | was a small child in Tucson,
Arizona, very few residences, businesses or public institutions used native plants for
landscaping. It used to be that only exclusive neighborhoods in the foothills of the
nearby Santa Catalina mountains and one wealthy neighborhood in the city maintained
the desert as their distinctive signature. Tucsonans used to pump ground water to
irrigate decorative landscapes that formalized the desert with European ideas at the
expense of the natural vegetation. Ironically, since the 1870s, the University of Arizona
maintained a world class cactus garden of rare and beautiful desert plants the size of a
couple of city blocks while introduced trees were planted by other Tucsonans for shade,
beauty and later to emphasize the semitropical climate for tourism as the city expanded.

Although the garden was virtually eliminated after the university acquired land
east of it, to accomodate an expanding campus landscaped with introductions on either
side of an extended mall of grass, the idea of landscaping with plants native to the locale
survived and appreciation for the local vegetation grew. No longer was the desert seen
as a vast wasteland but as an adaptation to nature, something wonderful in and of itself.
Today, the newest campus buildings have been planted with desert plants, while the

oldest--Old Main, has always been landscaped with a mixture of native plants and
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colorful introduced bedding plants. Furthermore the beauty and uniqueness of this
landscaping is now appreciated by the community as a whole and was perhaps
instrumental in stimulating a whole new image of a garden landscape in the city. This
cactus garden may have served as a model for converting horticultural plantings to
desert landscapes that slowly began in the 1950s.

Another motivating force that supported the movement was the need to
conserve water. It was seen as an economic necessity for continued growth by business
people as well as environmentalists. Drought tolerant, water conserving native desert
plants (and some drought-tolerent introductions) have become the new standard
replacing thirsty Bermuda grass, eucalyptus, Japanese privet, mulberry, oleander, and
pyracantha. Tucson’s emerging desert landscape will probably contain for some time the
relicts of the artificial oasis that | grew up in, giant Aleppo pines (Pinus halapensis) and
ltalian cypress (Cupressus sempervirens). The familiar introduced trees yet silhoutte the
skyline as living testaments to the cultural process.

A third motivation has been the respiratory discomfort of some as a result of
introduced pollens. During peak flowering periods, the major airborne introduced pollen
numbers are reported on the news (Bermuda grass, mulberry, olive and ragweed).

Could a similar change happen here? Honolulu, originally irrigated with surface
water from Nu‘uanu valley and then groundwater, was initially planted with introduced

trees for shade and beauty instead of the native species that would have originally
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grown there. In time, the tropical plantings similar to those in Florida and the Carribean
were used to attract tourists as in Tucson. Recently, unprecedented growth of interest in
native Hawaiian plants, seems to follow a story similar to that of Tucson.

In contrast to the situation in Arizona, in Hawai'i there is another factor
encouraging the use of endemic and indigenous plants in landscaping. This is the fact
that there is a re-emergence of interest in the existing indigenous culture that has strong
affinities to both native plants and those brought by the people many centuries ago. As
the indigenous culture grows in self confidence and reasserts itself, an interest in
tradtionally important plants emerges. There is the additional possibility that appreciation

of Hawaiian culture may increase as members of the culture do the landscaping.
Collections Inspire Further Discovery

This chapter is about the growing interest in cultivating native plants in Hawai'i
and the first attempts to create collections. There are few clear statements about
Hawaiian organization of horticultural space, such as how they select, group, or arrange
plants. Although books describing the different types of native plants (lei, medicine,
forest, coastal and dye) are plentiful, there are few obvious references about
arrangements by modern day Hawaiians. There are now several publications about
growing Hawaiian plants for schools and homes but these focus on the plants
themselves—not their relationships to each other nor their social environment. How to

Plant a Native Hawaiian Garden by Ken Nagata (1992) gives a listing of 33 species to




include. Only Creating a Hawaiian Ethnobotanical Garden by Beatrice Krauss (1980),

listing 55 species, suggests three designs for their arrangement.

Growing native Hawaiian plants: a how-to guide for the gardener by Heidi

Leianuenue Bornhorst (1996) marks the beginning of popular books on how to actually
grow named native plants from cuttings, seeds, air-layering and grafting. Her 78-page
book includes more information than just native plant watering requirements, xeriscaping
uses, transplanting techniques and their basic landscape maintenance. It also explains
the plants' importance in Hawaiian culture. Prior to this publication, Bornhorst and Rauch

(1994) wrote a 17 page horticultural research extension series entitled Native Hawaiian

Plants for Landscaping, Conservation, and Reforestation.

A Native Hawaiian Garden: How to Grow and Care for Island Plants by Culliney

and Koebele (1999) is an effort to “help stem the tide” of extinction of some of the rarest
plants in the world. Their book is for the serious enthusiast and contains detailed
instructions for growing 63 species of native Hawaiian plants.

One of the earliest attempts to create a “Hawaiian garden” was at Waimea Falls
Park. This is an entertaining combination of Pacific botanical gardens with cultural
performances (some with audience participation) located in a remote valley. The
gardens contain 36 major botanical collections that focus on native Hawaiian plants,
Polynesian introductions and plants of island ecosystems. Keith Wooliams, botanist at

Waimea Falls Park, was familiar with the British Kew Gardens where species are
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planted in beds. It appears that he copied the idea of beds of plants to present Hawaiian
gardens to the public (Orr 2003). Recently, the Honolulu City Council selected the
National Audubon Society to run the park, now re-named Waimea Valley Audubon
Center, in order to provide the community with a more culturally and environmentally
sensitive use of the Pacific plant resources and cultural sites.

Paul Weissich (2003), former director of the Honolulu Botanical Gardens, created
another Hawaiian garden in the early 1970s. He planted species important to
Polynesians at what is now Lo‘i Kalo Mini Park, not far from the Bishop Museum, in
order for visitors to take a field trip to the park and see several varieties of the
ethnobotanically important Hawaiian plants. Today, there are mature plantings that have
remained intact despite a period of abandonment. Local residents who remodeled
vandalized restrooms into an attractive hale (shelter) for educational purposes now care
for Lo‘i Kalo.

Weissich rebuilt the Io'i walls and repaired the makaha (sluice gates) after
locating the source of water to the fresh water pond or loko wai. Weissich planted a kapa
section with wauke, ‘ohe, and dye plants such as ma‘o, ‘clena and ‘uki‘uki; an edible
plant section with kalo (24 kinds), ko, mai‘a, niu, ‘Ohi‘a ‘ai and ‘ulu. He also planted hala,
hau, ipu, kamani, kou, kukui, milo, noni and ‘Ulei.

Rylan Yee (2003), in the 1980s, designed and oversaw the installation of native

plant gardens at the Bishop Museum. He stated:
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The theme of the plantings was "Gardens In Time" which represented
groups of plants that were in Hawai‘i during different time periods in
Hawaiian history. The gardens were placed in different areas on the
grounds. Some of which still remain in place today. The "Hawaiian
Culture" garden was only one of five.

The idea was generated by some of us at the Bishop Museum - primarily
Wayne Gagné who . . . was a real force in Hawaiian natural history and
its conservation. Wayne and | fleshed it out and we had substantial input
from the research staffs of both natural history and anthropology. The
gardens also incorporated many cultural artifacts like saltpans, historical
pieces like the ballast stones and geological specimens such as the tree
molds that were on the grounds or in storage.

We incorporated information from many different sources, both directly
and indirectly so at the time, the plantings represented to the best of our
knowledge what was known about Polynesian introductions as well as
what was there prior to the Polynesian’s arrival. At the time, | was
involved with the In Gardens of Hawaii project and had the opportunity to
gather information from informants too. Although | personally did not
speak directly with many Hawaiian people, | did speak with others who
did.

We used the Museum grounds personnel and volunteers to help plant
and maintain the plantings. | obtained plants from botanists and hikers
who collected them from the wild, from botanical gardens such as the
Honolulu Botanical Gardens, the National Botanical Gardens, and
Waimea Falls Park and from and hobbyists who donated them and/or
propagules (seeds and cuttings) to the Museum. We also propagated
them from plants on the grounds.

The design of the different gardens and the placement was for the most
part mine, but | had input from others including Horace Clay and James
Hubbard who were some of the leading landscape architects in Hawai‘i at
the time.



Today, the Bishop Museum is planning an ahupua‘a garden using native and
Polynesian introduced plants to educate people. The garden will start with the beach
plants and then the dryland forest species.

Other existing gardens on O‘ahu include the Beatrice H. Krauss Hawaiian
Ethnobotanical Garden and the Anderson Hawaiian kalo collection at the university’s
Lyon Arboretum in the back of Manoa Valley. The Leeward Community College Native
Plant Gardens were started in the early 1990's. They contain over 70 native plant taxa of
dryland, coastal, mesic forest and Polynesian plants. Lili'uokalani Botanical Garden is
devoted to native Hawaiian plants. Kanewai garden at the University of Hawai‘i at Manoa
and the Hawaiian gardens at Kamehameha Schools, Kapalama campus, are gardens
devoted to native plants and canoe plants, defined in Chapter 3 ~ Changes in Concepts
of Hawaiian Gardens.

On the island of Hawai‘i, the Amy B. H. Greenwell Ethnobotanical Garden in
Kona focuses on the traditional Native Hawaiian uses of plants and land. The 12-acre
garden includes a 5-acre remnant of the prehistoric agricultural Kona field system of the
ahupua'a of Kealakekua. The garden layout illustrates the four vegetation types utilized
by Hawaiians in the Kona region: coastal, lowland dry forest, food and fiber crops, and
upland forest. Feature collections include banana, Hawaiian economic plants, native
Hawaiian plants, sugarcane, and taro. Menehune Park in Waimea has native Hawaiian

plants suitable for dry climate gardens.



On Maui, gardens featuring native plants and Polynesian introductions include
the Wailea Point Seawalk, a 1/2 mile long walk that skirts the ocean side boundaries of
the hotels and condominiums. The walk features littoral native species with some coastal
shrub land areas. Plants include 73 species of endemic, native and Polynesian
introductions. Kahului Public Library Hawaiian plant garden contains over 20 endemic
and indigenous Hawaiian plants. It is devoted entirely to coastal and dry forest plants of
Maui Nui (Maui, Moloka'i, Lana'i, and Kaho‘olawe). There is also an extensive collection
of Polynesian introduced plants.

On Kaua'i there are two National Tropical Botanical Gardens. Allerton and
McBryde Gardens’ Hawai'i collections feature rare and endangered species with an
emphasis on establishing conservation and research collections of native Hawaiian
plants. Special collections include native Hawaiian plants and Polynesian medicinal
plants. Limahuli Garden and Preserve is a 17-acre garden and forest preserve that
include ancient taro terraces, plants introduced by early Polynesians and plantings of
native Hawaiian species (University of Hawai‘i 2003).

The Hawaiian gardens mentioned mainly present important botanical groupings
for the purpose of education. But, are “Hawaiian gardens” just a collection of Hawaiian
plants? These gardens inspired my research into understanding how these plants could

be arranged in a culturally significant manner. | decided to conduct a survey of garden



designs by asking for the opinions of those who might reflect the Hawaiian culture in
garden form, function and composition.

In Chapter 2, | begin by looking at the Hawaiian values with respect to nature,
that have endured despite nearly 200 years of foreign influences, in order to provide a
broader social context for this study. Then in Chapter 3, | explain how concepts
regarding Hawaiian gardens have changed over time, finally being encouraged to
include native plants by state legislation. My survey methods and results are discussed
in Chapters 4 and 5, respectively. Chapter 6 draws conclusions from the findings about

Hawaiian garden forms and prepares us for etiquette when using native flora.



relationship, and via cultural uses and spiritual links (e.g., via ‘aumakua)
are part of the circle as well.

Their mission is to,

Develop, promote and practice a native Hawaiian conservation ethic,

grounded in ancient tradition, but relevant to our times, that is responsible

to both Hawaiian culture and science, in order to protect Hawai‘i’'s native

cultural and natural heritage through research, education, and action.

Another organization and native Hawaiian plant nursery, Hui Ki Maoli Ola, is
“dedicated to the perpetuation of Hawai‘i’'s natural history and culture.” (Barboza
Schirman 1999) This group reveals that its motivation is partly political by the use of
Hawaiian flags and pidgin language on their showy full color plant signage at The Home
Depot (see Figure 8, Chapter 3).

Although Hawai'‘i is politically in the First World, the native people have been

treated much like the people of the Pacific Islands in general. Some native Hawaiians
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are aware of their land relationship and believe, as the former director of the Hawaiian
Studies Department, Dr. Haunani Kay Trask does, and that “the fate of the earth rests in
the fate of the Native people.” (Trask 1995)

The concept of a culture based on its relationship with land has very real
relevance to the relationship that existed from very early times between the Hawaiian
people, be they chiefs or commoners, and their homeland (Handy and Handy 1978).
Handy and Handy (1978) explain, “The maka‘ainana were the planters and fishers who
lived on (ma) the (ka) land (‘aina); the final na is a plural substantive.” They further state
that the relationship between Hawaiians and land is abundantly exemplified in traditional
mele, pule and in genealogical records that associate the ancestors, primordial and
more recent, with their individual homelands, celebrating always the outstanding
qualities and features of those lands (Handy and Handy 1978). The Handys use the
example of the strong attachment to the land, despite modern dislocations, that the
kama‘aina (child of the land) has for his or her place of origin. The identification with land
was an essential reality everywhere (Handy and Handy 1978).

To use Ka‘l as a prime example of an organic relationship between the

people and their land—one might say biological as well as

psychological—is to recognize first the difficulty of life in its rugged

environs, the exceptionally hard work involved in earning one’s

sustenance from it, and the resulting awareness of the preciousness of

living against such odds, which in turn renders precious the very features

and forces of nature against which or in league with which one struggles

for survival. This awareness on the part of the “children of the land” is
very explicit in the myth of their gourd-vine origin and in all the lore which

13



proudly identifies them with the dramatic and awesome activities of Pele,
the volcano goddess, and her family, and links them personally with the
majestic features of Pele’s domain.

Another Hawaiian authority is botanist Isabella Aiona Abbott, who, in 1992,
began the introduction to her general text on the traditional cultural uses of plants for
Hawai‘i with the following,

The renaissance of Hawaiian culture that has been in progress since the

1970s has revived many indigenous traditions, including hula, music and

chant, musical instruments, lei, and herbal medicine. In one way or
another, all of these traditions are intimately related to plant life, and their
resurgence has naturally called attention back to the old Hawaiian ways

of gathering, cultivating, and using plants. As a consequence, some

noble efforts have been made to protect the plant hertiage and to practice

cultivation in the ancient manner, but so for these efforts have not

enjoyed the same degree of public interest or support as other elements

of the renaissance.

This thesis explores the potential of adding cultural dimension to the design of

more or less uniquely Hawaiian gardens.
Hawaiians as Gardeners

Before European trade became a dominant economy, Hawaiians were gardeners
(Krauss 1991, Abbott 1993) rather than farmers. Like horticulturists, they knew their
plants intimately and individually rather than impersonally as commodities produced on a
larger scale. Hawaiians picked what they needed from the plants they grew on parcels of
land called ‘ili (Handy and Handy 1978). “Except for kalo, Hawaiian crops were grown in
small plots scattered about the house site in spots that best fit the ecology of the plant

(Abbott 1992).” They didn’t need to harvest annually and they used an informal system
14



of gift-exchange that usually linked fertile valleys from ridge to ridge and from the summit
to the sea: the ahupua‘a: land division of local political autonomy.

To a casual observer, used to formal European gardens or the formal order of
fields made for commercial agriculture, the Hawaiian garden may have seemed to lack
any order. But this | argue was not the case, and care must have been given to the
placement and ecological requirements of plants that they knew so well.

A combination of social stability, well developed cultural identity with the land, a
comfortable mild tropical climate with tradewinds, rich, wide fertile valleys, plentiful rain
and abundant natural resources from which to fashion themselves led to an intimate
knowledge of their plants and the tending of them. It is not surprising that they adapted

quickly to the foreign concepts of landscaping when it arrived (Krauss 1991).
Hawaiian Spatial Arrangement of Plants

Although there is a growing literature, including several books on native Hawaiian
plants and those plants introduced or used by Hawaiians, there yet remains little printed
information on the form that Hawaiian gardens took, i.e. the arrangements and use of
space.

Knowledge of these arrangements, if they exist, would surely help make the
existing “Hawaiian gardens” become better expressions of traditional Hawaiian culture.
Future gardens would speak more clearly or in a voice yet unheard. Existing records of

past gardens by Hawaiians, such as the landscaping by Queen Lili‘uokalani at
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Washington Place or the 1894 protest garden at Uluhaimalama, would have cultural and
historical significance and reflect assimilation of some western values and recently
introduced plants. However, gardens of the common people also have their own
traditions.

Timmons (2003) describes the Hawaiian relationship to nature in a booklet by

The Nature Conservancy entitled, Last Stand, the Vanishing Hawaiian Forest.

Ancient Hawaiians believed they were direct kin of the plants and animals
that shared their world, and that both animate and inanimate things
possessed spiritual power, or mana. They believed that beings with great
mana could take on the form of other plants and animals, and that one’s
spirit might cycle through other living things after human death. In such a
world, you could talk directly to the winds and rains and expect a
response, or have as your ancestral guardian the ‘io, or Hawaiian hawk,
watching over you from his perch in the forest.

As the youngest descendents among living family, humans had the role of

caretakers, while the plants animals, as the older sibling of the ‘aina,

provided guidance. The saying goes: He ali‘i né ka ‘aina, he kauwa wale

ke kanaka. The land is chief, the human is but a servant.

To understand the connection between landscape and family, Kumu John Lake
(Lake 2003) explains that, we have a natural family and a spiritual family (the
landscape). Lake teaches, “When a Hawaiian was alone in nature, he was having a
social experience (Lake 1999).” This means that the landscape is another social
community that supports and teaches a person (Lake 2003). In a good family, each

person nurtures the other, the same as in nature. When someone gets out of whack we

scold that one and the landscape can scold us if we get out of whack. Each of us is just
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one ingredient of the whole. Because each portion of either the natural or spiritual family
has special characteristics that we value and appreciate, we name them accordingly. For
example, we look at the characteristics of a child when naming the child. A name
identifies what the child can do, its function. The same applies to the naming of places.
For example, Waokanaka is a place named for inland inhabited regions (wao kanaka),
below the uninhabited wao akua (god uplands) (Pukui et al. 1974).

As the population of urban environments increases, a greater proportion of the
total population will have less landscaped space with which to interact. In order to help
make Honolulu a sustainable city, the cost of maintaining those plantings can be met by
deriving a greater value from the plant arrangements than we currently do. This new
Information about how Hawaiians arrange plants may be added to community
development and biological conservation by applying the concepts of malama
(stewardship and responsible behavior), ‘ike kaiaola (ecological knowledge), and loina
(values and practices).

The economy of the state supports the renaissance of Hawaiian cultural in order
for Hawai'‘i to remain a cultural tourist destination. The increasing use of native plants in
public and private settings begets the question, “Whose idea of beauty will we be
subscribing to?” Shouldn’t we combine the change in flora with an understanding of the
Hawaiian social values associated with these organisms and the subsequent concept of

an interactive, interdependent spiritual family? The plants, their spatial arrangements
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and the associated amenities may provide the setting for Hawaiian social experiences
for locals and visitors alike.
Conflict over the new landscapes has already arisen. When | enthusiastically

announced to Kumu hula John Kaha'i Topolinski that Ala Moana Shopping Center

Figure 2 ~ Indigenous and Polynesian introduced plants at
Ala Moana Shopping Center; kalo, 'ehukai, ki, mai'a, kukui,
‘ulu and koa.
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landscaping had been completely redone with native and Hawaiian plants in a
continuum of mountain to ocean ecological zones, he said, “I don’t think so.” (Topolinski
2000) Topolinski was referring primarily to its commercial use and the fact that a
Hawaiian garden is not just any assemblage of Hawaiian plants but is invested with a
great deal of cultural meaning. He was telling me that a simple display in a shopping
mall could not capture it, see Figure 2.

The assistant general manager of the shopping center, Ersel Kilburn, stated for a
Honolulu newspaper, “We wanted to do something distinctly Hawaiian, something that
would set us apart” (Tswei 2000). Perhaps commendable as an attempt to increase
awareness of long neglected Hawaiian plants, this could also be interpreted as yet
another attempt by the visitor industry to commodify Hawaiian culture and environments.

The question of appropriate display of Hawaiian plants is important. This is well
illustrated with the niu or coconut. Dr. Abbott tells us,

Since niu was revered as the body of the god Ku, planting it was men's

work, and with few exceptions, trees and their fruits were kapu to women.

Niu hiwa, which was used for ceremonial and medicinal purposes as well

as for food, was kapu to women in its entirety, Niu lelo was forbidden to

them as food, but its fronds and trunk were free for other uses. Women,

who were the expert cordage makers, were not permitted to make 'aha

cordage from niu husk; all such cordage was manufactured by men

(Abbott 1992).

Moreover, niu trees are symbols of the erect male genitalia impregnating the

earth. Kamakau (1992) writes the “destruction of coconut trees was a sign of war” and
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"The coconut tree was a man, said the ancients, whose head was buried in the ground
with his penis and testicles above; and a man must be of the rank of a ni‘aupi‘o
(offspring of the marriage of a high-born brother and sister) chief to cut down such
trees.” It is important to treat them with respect or else cause hurt. For example,
Hawaiian language teacher, Keao NeSmith tells me that for him,

Seeing kumu niu trimmed in public places is disturbing and analogous to

what has happened to the Hawaiian people. Today, these trees are

trimmed by the enforcement of foreign (haole) laws in order to make them

safe. It's both castration of the tree itself and us as a people. Because

niu is a symbol of a man-- a man already here, it is thus like castrating a

people that belong to this land, people already here. Haole law allows this

to happen.

Although hotels at the beach do trim the trees in Tahiti, it is not always

done on public lands. There is a general understanding that that is how it

is. One takes a risk if one walks under these trees so people look at them

as they walk by. Trimming the trees also makes them grow fast, so that if

they do bear coconuts, they are harder and harder to harvest, as they are

further and further away from the ground (NeSmith 2003).

Allowing niu to fruit on public land is an example of how Hawaiian ideas differ
from the foreign ideas of using niu for decoration. Instead of being a structural ornament,
niu would be allowed to blossom and fruit, always commanding respect, a being to look
out for instead of ignored as you walk past. The culture likewise has been castrated

according to NeSmith. It has been rendered harmless. Impotent in its inherent power to

receive respect just as its plants have been neutered, deactivated and rendered safe.
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According to Kahuna la‘au lapa‘au (expert of plant medicine) Butch Richards
(2003), who agrees with NeSmith, trimming, “Shrinks the head of the tree, resulting in its
early death.” Richards asks, “Is there a designated time to face death? Trimming speeds
the death of the plant. The base of the leaf knows when it is ready to drop, nobody else
knows the time. Are pickers in control of the plant?” Richards says that the tree
trimmers should trim their own hands to see what grows back because parts of plants
are like parts of the human body. “If you take a hand for example, you have five fingers,
you clip the nails but you don’t clip the fingers because they don’t grow back.”

He condemns trimmers for wearing spikes to climb the tree because of the
permanent wounds that they leave in the trunks. He asks, “Who was here first, plants or
people?” Richards suggests putting nets around the tree to catch the fruit for safety
reasons.

To show cultural respect, it would be advisable to treat Hawaiian plants in a more
culturally sensitive manner. In 2003, | met a man looking for native plants at The Home
Depot, an important retail supplier, in order to produce bonsai. Wester (2003) observes
that Japanese traditions of bonsai and very heavy pruning and shaping of trees has not
yet been assimilated into Hawaiian gardens. How will bonsai with native plants be

received by the Hawaiian community?
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Plant Introductions

Polynesian Introductions “canoe plants”

“Polynesian introductions” or “canoe plants” (see Chapter 3 for more details) are
familiar to most local people from schooldays and often used as definers of Hawaiian
culture as they primarily comprise food plants that voyagers deemed fundamental to
their society to bring with them.

Apart from species introduced accidentally, plants brought by the settlers
must have been ones important to them in their previous home. . . . Of the
thirty six plants that are almost surely Polynesian introductions, only
two—kukui and hau—now rate designation as invasive plants (weeds). ..
. It was fortunate that they brought edible plants with them, for the
indigenous and endemic flora of Hawai‘i contain no plants suitable as
dietary staples—that is, no plants high in carbohydrates and proteins. . ..
As it happened, they made extensive use of the native flora, but mainly
for purpose other than food (Abbott 1992).

The “canoe plants” have been part of the Hawai'‘i school curriculum since the
1978 Constitutional Convention, Article 10 (Education) Section 4 (Hawaiian Education
Program),

The State shall promote the study of Hawaiian culture, history and
language.

The State shall provide for a Hawaiian education program consisting of
language, culture and history in the public schools. The use of community
expertise shall be encouraged as a suitable and essential means in
furtherance of the Hawaiian education program. [Add Const Con

1978 and election Nov 7, 1978] (Hawai‘i State Laws 1978).

Because the Lyon arboretum was increasingly being asked for help in planning and

executing Hawaiian ethnobotanical gardens by schools, Krauss (1980) wrote a
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publication entitled Creating A Hawaiian Ethnobotanical Garden. Of the 55 species she

lists, 17 (or 31 %) are “canoe plants.” This was followed by a book by Nagata (1992) to
“guide the establishment of native gardens in schools throughout the State to stimulate
awareness and appreciation of Hawaii’s rare and fragile environmental resources.”
Nagata’s list of 32 species includes 3 (or 9 %) “canoe plants.”
Such gardens furnish specimens for classroom instruction but, far more
important, constitute a “living laboratory” where the student has the

opportunity to observe the entire living plant, grown, wherever possible, in
the manner in which the ancient Hawaiian cultivated it (Krauss 1980).

Europeans in Hawai'i

Marin. Francisco de Paula Marin, an indefatigable collector of horticultual
material, avid gardener, experimentor with two green thumbs and physician, began
residing in Hawai‘i at the age of 19 in 1793 (Gast 1973) fifteen years after the first
Europeans arrived in 1778. He was responsible for a large number of introductions.

Close association with the Hawaiian people during the impressionable

years of his youth and his personal relationship with Kamehameha

unquestionably shaped Marin’s character and habits. The ancient

Hawaiians had a surprisingly extensive knowledge of herbs. Herb

doctors, called kahuna lapa‘au la‘au, knew that various properties of

many plants, and used a very large number of indigenous plants and

animals in the treatment of assorted ailments. It is possible that Marin

had schooled himself in the use of these plants (Gast 1973).

He planted potatoes and cotton in 1812 according to his journal. He planted a
grape vineyard in 1814 on his harbor front land and another, in 1815, on his land just

makai of present day Foster Garden on Vineyard Boulevard (Gast 1973). Since Marin
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was also the king’s interpreter, he acted as a middleman in provisioning ships. His
enterprise and industry allowed him to sell both fresh and preserved meat to his
customers. He was able to serve milk, butter, and cheese in addition to the wine
produced by his vineyards at his “home away from home” for visiting seafarers. “It was in
his use of plants, . . . rather than as an introducer of plants that Marin made his greatest
contribution to early Hawaiian agriculture.” (Gast 1973)

Missionaries. When the Congregational Church sponsored 100 missionaries to
come to the Kingdom of Hawai‘i between 1820 and 1850 (Office of Hawaiian Affairs
1994) in order to proselytize, they and those that followed also brought plants from their
gardens. Marin greeted them when they first arrived.

The area now known as Honolulu was, a treeless barren plain that was also hot,
dry and dusty. Deforestation and erosion were the natural results of Hawaiian agriculture
(Kay 1994, Cuddihy and Stone 1990). When Laura Fish Judd arrived in March of 1828
by ship, she viewed the town from a ship’s deck with a glass. After passing the grove of
coconut trees at Diamond Head, she wrote in her diary,

There! | see the town of Honolulu, a mass of brown huts, looking

precisely like so many haystacks in the country, not one white cottage, no

church spire, not a garden nor a tree to be seen save the grove of

coconuts. The background of green hills and mountains is picturesque
(Judd 1880).
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In constructing landscapes of their former homes, these immigrant missionaries set up
gardens and planted among other things, roses that had been bred and cultivated in
Europe, primarily France.

The cultivar Archduke Charles, hybridized in 1837, is currently a common rose in
older neighborhoods such as Kapalama and ‘Alewa Heights. Recent research by
members of the Honolulu Rose Society discovered its original name as they helped to

restore the Mission Houses’ orignal gardens. It is refered to in In Gardens of Hawaii

(Neal 1965) as “a rose commonly grown in Hawaii, sometimes for hedges, called loke-
wai-kahui (rose with changing color), has inner pink petals surrounded by outer red
ones.” Baronne Prevost 1842 and Louise Odier 1851 are two other rose cultivars that
missionaries brought with them. Others are listed in Appendix D ~ Mission Houses’
Rose Cultivars.

We know these grew well and were favorites because missionary letters mention
the roses and how well they were doing (Chamberlain 1864). These letters became the
source of the names and subsequent recent replanting of these species. Now sold at
The Home Depot as “Hawaiian rose”, Archduke Charles is prominently displayed
framing the main sign at the Mission Houses Museum.

Roses were welcomed by Hawaiians. Evidence that the rose was adopted by
Hawaiians appears in a missionary letter written by Maria Patton Chamberlain (1864) to

her daughter Bella on March 15, 1864, “I hope your Malmason is blooming by this time.
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Our garden is doing finely and the roses are blooming abundantly, but can you believe?
The impudent school girls come in and steal them!”

Hawaiians called the rose “loke” and after the turn of the century many US songs
based on the musical tradition of Hawai'‘i, called hapa haole (half foreign) mention the
rose a lot (Jones 2003). The amalgamation of influences that develop the idea of an
Hawaiian garden had begun. Loke-lani (heavenly rose) is either a double pink rose, now
rare, or the Damask rose Rosa damascena, with fragrant pink flowers in clusters of 6 to
12, and valued as the chief source of attar of roses (Neal 1965).

But the single Lokelani Rose bush at Ulupalakua Ranch recalls the days

when it was called Rose Ranch after James Makee's wife, Catherine's

favorite flower. A pink rambling rose, also known as the Damask rose, it

immigrated to Maui with the Europeans and Spanish in the early 1800's. It

flourished in the missionary gardens of Lahaina, in the lyrics of

songwriters and in the meter of poets. Even Queen Kapi‘olani wore
Lokelani roses. The Lokelani rose was established as the official flower of

Maui by the territorial legislature in 1923 (Moran 2003).

Sea captains. “Whaling ships began to arrive in 1819, and more than 100 sailed
to Hawai‘i in each year of the 1820s.” (Cuddihy and Stone 1990) Honolulu, Lahina and
Hilo were supply bases set up for the ships. Sea captains collected and shared plants
from their ports of call. About 48 years after Judd arrived (1876), the visiting naturalist
aboard the Challenger, Moseley (1892), wrote about these transported landscapes
(Anderson 1954) of Honolulu,

The business streets are very hot and dusty, but around the hotel and
villa dwelling-houses on the east side of the town are pretty gardens, filled
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with the usual imported tropical garden plants, shrubs, and trees, which
are maintained alive only by constant irrigation; hoses from the town
supply-pipes being kept playing on them day and night. Twenty years
ago, where these gardens now are, there was not a single tree, and now
the gardens form only a small oasis in a dry parched desert, which
extends along the coast east and west, and is soon reached on leaving
the town in either of these directions.

Plantation Era Plant Introductions and Land Control

In 1819, Marin reported in his journal a significant agricultural achievement, the
development of practical equipment to grind sugarcane and the production of twenty-five
gallons of juice (Gast 1973). His success lead to the rise in the importance of new plant
species for profit, status and watershed protection as we shall see later.

Handy and Handy (1978) write,

The chief use for cane was as a food. In normal times it was a condiment,

in famine times a “life saver.” Sugar cane is eaten between meals as a

sweet, being especially liked by children. Chewing its tough fibers and

pulp strengthens the children’s teeth and, according to Hawaiians, this

use is one of the main reasons for planting sugar cane near most native

homes where it is not too dry.
After 1820, the missionary children and grandchildren probably equally enjoyed chewing
sugarcane. They insightfully planted sugarcane and went into business.

“Since 1825, some of the missionaries had been taking keen interest in the

islands’ agricultural potenital, several of them raising sugarcane in Manoa and other

valleys behind Honolulu.” (Abbott 1992) The people who started profitable sugar
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production and breeding became politically influential. They established increasingly vast
plantations once they understood that they needed both abundant sunshine and water.

During the American Civil War (1861-1865), Northerners couldn’t get

sugar from Southern plantations, and the price of sugar shot up 800

percent. Hawai‘i planters knew an opportunity when they saw one. In

1857, there were five sugar plantations in the Islands. By 1878, there

were 46 (Honolulu Board of Water Supply 2002).

Leeward parts of Hawai‘i have high exposure to the sun’s rays and the
mountains receive much rain water from orographic precipitation—this combination
allowed sugar to be grown profitably. Some water ditches were already in place for loi.
Diversion tunnels were dug through the mountain ridges and flumes and more ditches
were built to carry water to leeward sugarcane fields. Mills used water to process cane
and water was also used to transport cane in flumes.

As new ditches were built, old ‘auwai deteriorated. Small farms gave way

to large plantations. Populations shifted from windward to leeward.

Diverting the water ultimately meant diverting everything (Honolulu Board

of Water Supply 2002).

The Kingdom went to great lengths in order to achieve free access to US
markets for the commodity on behalf of the plantation owners. Originally a joke by
comedian Ku'i Lee in the 1960s, it's now commonly heard that “the missionaries came to

do good and they did well.” It has been argued that greed and coruption from sugar

growing families brought down the Hawaiian government in the 1893 overthrow.
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For the most part, these missionary children and grandchildren ran the
government of the Republic they established, and later, the United States Territory of
1898. In the next eight years sugar production more than doubled the production of

1893, from 165,411 tons to 360,038 tons (Hawaiian Sugar Planters’ Association 1929).
Landscapes of the Wealthy

These enriched recent immigrants to Hawai‘i were more or less free to express
their plant preferences and to establish plantings that reflected their power and status as
govenors. The expression of power in the garden may include the power of people over
nature and the power of particular people over other people (Francis and Hester 1990).
These estate gardens probably had an influence on the modern concepts of Hawaiian
gardens.

In an article entitled Power Gardens of Annapolis, Leone et al.(1989) open with,

During the decade prior to the American Revolution, the wealthy
merchants and landowners of Annapolis, Maryland, undertook
remarkable steps to express their desire for political power; they lavished
conspicuous expense on their homes in the city, and they build formal
terraced gardens around them.

Such acts are not uncommon among the elite of any city. But they were
remarkable steps for the colonial Annapolitans because they consituted a
web of complex ideological claims intended to impress fellow members of
the gentry as well as passersby from all social strata (Leone et al. 1989).
The new rulers made the Hawai‘i countryside productive for themselves by

clearing it with steam powered machines. Over the next 50 years, this new found land,

combined with an imported labor force and a strong sugar market, allowed for
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ostentatious private and public displays of wealth and power, as was popular in the
United States at the time, but in Hawai‘i, using new and showy introduced tropical plants
many of which had distintive large colorful flowers. Although the dates of introduction for
the species have yet to be compiled, the plants probably included African tulip tree,
anthuriums, areca palm, bird of paradise, flame tree, gold tree, jacaranda, oleander,
orchid tree, orchids, philodendrons, plumeria, royal palm, royal poincianna and sealing

wax palm to name just a few of the thousands.
Adventives (Weeds)

In addition to the purposeful introduction of plants for ornament and agriculture,
other plants were introduced accidently especially as the flow of people and
commodities increased. During the last century, new weed species arrived at the rate of
about five per year (Wester 1992). Looking into the scientific interest given to past,
present and possibly future introductions of alien plants in Hawai‘i, Wester found that
813 species have naturalized in the last 200 years. Of these introductions, 21.8 percent
were crops, 35.9 percent were ornamental and 42.4 percent were accidents (Wester

1992).
Exotic Trees for Water Harvesting

During the era of sugarcane plantations, exotic trees were introduced with the

goal to replace the forest that had been destroyed by imported cattle grazing and

30



sandalwood harvesting in the early part of the nineteenth century (Woodcock 2003). The
absence of the forest threatened the sugar industry’s supply of abundant water.

Since the reduction of the forest area has perceptibly diminished the flow

of water for fluming, and has decreased and made irregular the rainfall, it

is reasonable to expect that the removal of the entire forest would make

the water conditions so precarious as to reduce greatly the

productiveness of the plantations, if not to ruin them entirely. . . . The

forest which remains is that which controls, nay, even in some case gives

origin to, the water supply (Hall 1904).

One highly successful introduction is still visible even in urban Honolulu. The
exposed treeless barren plain that was to become urban Honolulu was already changing
because Father Bachelot, founder of the Roman Catholic mission, had planted the first
algaroba or kiawe tree (Prosopis pallida) in 1837 as a seed (Hall 1904). Sixty-seven
years later, Hall writes that there are 50,000 acres of this exotic tree fairly well distributed
over the different islands with 20,000 acres on O‘ahu growing as “a narrow, almost
continuous belt along the south and west coasts.” Hall considers this tree a valuable
asset for Hawai‘i because 1) the wood is valuable for fuel and fence posts, 2) the pods
are food for stock second to grasses and 3) the tree has no destructive enemies,
tremendous powers of reproduction and extension. Because many mature trees still
provide shade in public places like Kapi‘olani Park and the University of Hawai'i at

Manoa, kiawe trees may have also been a welcome addition to the Hawaiian landscape

for the shelter they provided from the tropical sun.
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Leading to the need for such introductions had been hopeful risk taking and
management accidents. Since the beginning of the 19th century,

various deleterious agents have worked so effectually toward the
destruction of the woodland that every forest in the islands has been
reduced, until it is now only a fragment of what it was orignally. ... The
principal causes which have brought about the destruction of the forests
are stock, insects, grasses, fire, and clearing.

The island of Molokai well illustrates this point. This island, 38 miles long
by 8 miles wide, has a range of mountains over 4,000 feet high at its
eastern end, drops to a low plain in the center, and rises to 1,380 feet
near the western end. Originally all the eastern end well down to the
central plain, and the highest part of the western end, were heavily
forested. The plain was park-like, with scattering groves of trees. There is
little at present even to indicate former conditions. All the western end is
bare. The trees are gone from the plain, and also from the western and
southern slopes of the mountains at the eastern end. Only a few
thousand acres of the highest south slopes and the precipitous north
slopes of the mountains are now covered by growing forest. Stretching
around the living forest is a wide belt of leafless timber, which has died
within the last decade, but has not yet fallen.

Each of the other islands exhibits just the same conditions. More marked
examples of declining forests can scarcely be imagined than exist in the
districts of Hamakua and Kohala in Hawaii, and Kula in Maui, in which
one may pass through thousands of acres of totally dead forest into equal
areas of which the forest is in a dying condition, and from these into the
small remant that yet remains thrifty.

No estimate can be given of the ratio of the present forest to that of a
century ago. ... Butitis certain that the present area, which may not be
more than 20 percent of the islands, is but a small part of what existed at
that time. This result has been brought about by perfectly evident causes
working unretarded year by year (Hall 1904).
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New Land Management as a Result of Plant Introductions

The new plant introductions would mean a change in the control of water and
land. Land management practices would seek to produce profit from the exotic plants
and animals. Fire and mechanical clearing was performed to encourage grasses for
livestock or create space for plantations by missionaries and other foreigners. Their role
was in clearing the forests as soon as they were able to take possesion of it. The
missionaries were frustrated that the ali‘i held all the land and acted to bring about
change. With the additional support from the growing business class they brought about
a change in land tenure called the Mahele, a process of dividing the land and awarding
private title to it (Abbott 1992). It began in 1848 and lasted until 1855 and left, aside
from the ali‘i, many of the Hawaiian population dispossessed. Even more would be as
American and European investors promptly began to buy or other wise acquire land
titles from ali‘i and maka‘ainana alike (Abbott 1992).

Without the subsequent clearing of large areas of forest land, the products of
islands would not, in 1904, exceed $25,000,000 a year (Hall 1904).

All of these endeavors (crops and ranching), depended for land on the

goodwill of the chiefs and for labor on the maka‘ainana but gave them

little in return. Unquestionably, some of the merchants, missionaries, and

merchant-missionaries believed that these commercial ventures served

the interests of the Hawaiians by raising them from sloth and

backwardness and introducing them to superior ways of life and work.

Hawai‘i needed the aggressiveness, tools, techinques, and products of

the industrial revolution, just as it needed the modest attire, new foods,

and reading that the missionaries had beeen espousing. So the rationale
ran (Abbott 1992).
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Protection of Native Forests

Up until the publication of USDA’s The Forests of the Hawaiian Islands in 1904

(Hall 1904), the government of Hawai‘i had given attention principally to the question of
forest planting rather than to the preservation of the native plants of the forests. In 1882,
an appropriation of $12,000 was made for forest work for the biennial period; later
legislatures have continued this appropriation for the raising, distribution and planting of
exotic trees (Hall 1904). Hall (1904) writes that in order to protect the water supply, i.e.
the watershed needed for commercial interests,

the problem must be solved by first protecting the native forests from the

forces which are working their destruction, so that as far as possible

nature may accomplish their reproduction, and then by judicious planting

in those places where the forest is unable to replace itself.

These critical conditions stimulated reforestation efforts aimed at healing
damaged lands and led to the establishment of a system of Forest Reserves, called for
by Hall, to protect critical watersheds. A comprehensive forestry law was passed by the
Territorial Legislature in 1903 whose provisions set aside “forest and water reserves”.
The first of the forest reserves was established in 1904. The 54 reserves on five islands
totaled 1,196,000 acres in 1961 (Nelson and Wheeler 1963) and were renamed
conservation districts in that year (State of Hawaii 1975).

Hawaii now has nearly 2 million acres of forest—almost half the total area

of the State. About 1.1 million acres of forest land can produce industrial

wood. Including grassland suited for trees, nearly 1.4 million acres can
grow useful timber crops. The commercial forest land lies almost equally
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within and outside the Forest Reserves. Two-thirds of the forests in the

Reserves are publicly-owned, and three-fourths of the nonreserve forest

are privately-owned. Private ownership is concentrated in relatively few

large holdings (Nelson and Wheeler 1963).

Nevertheless, introduced trees were planted to hold soil water on the islands to
provide for sugarcane growth and to be used as timber. “Exposed to erosion by
overgrazing of both wild and domestic animals and by some unwise clearing, denuded
lands became a danger to water suplies” (Nelson and Wheeler 1963) and lead to the
establishment of a Bureau of Agriculture and Forestry in 1893 “by an Act of the
Legislature of the Hawaiian Kingdom, to develop a conservation program and to help
ranchers and plantation owners practice better land use” (State of Hawaii 1975).

Early tree plantings were intended for fuelwood, windbreaks, and to re-

establish cover on lands for watershed protection. Large quantities of

fuelwood were needed to fire sugar mill boilers and for dometic use.

Species were selected on the basis of rapid growth and little attention

was given to eventual commercial value. But fortunately many different

species were planted from which information is now being secured to

guide future reforestation (State of Hawaii 1975).

Except for koa (Acacia koa) and ‘ohi‘a (Metrosideros polymorpha), native trees
were felt inferior as lumber by foresters interested in making the forest profitable as well
as protecting the water supply. Even so, a 1961 DLNR publication states, “Considering
the low quality of ohia timber and its relatively slow growth, . . . forest management

efforts should be directed toward replacing ohia with more valuable species (Nelson and

Wheeler 1963).”
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The Polynesian introduction, kukui (Aleurites molucanna) and the native koa
were two of the first trees planted widely by the Division of Forestry as watershed cover.
The extensive visible stands of kukui in the gullies of the Honolulu Watershed Forest
Reserve resulted from those plantings begun in 1904 (Little and Skolmen 1989). Natives

species generally would not grow well on degraded soils.
Exotic Tree Industry

During the period between 1961 and 1971 there was some effort to create a
timber industry by replacing the native forests with monocultures of introductions since
the forest species lacked great commercial value. It was felt by the Department of Land
and Natural Resources (DLNR) that “economic and social growth in Hawai‘i and the
Nation demands . . . use of all forest resources—water, forage, recreation and wildlife
habitat as well as (introduced) timber (Nelson and Wheeler 1963).” Forestry was thus
“making a transition from past custodial presevation to intensive development and
mangement of the forest resource for consequently greater, long-run social and
economic benefits.” About 3,000 acres of commercial timber was being planted each
year (Nelson and Wheeler 1963). As a result, in 1975, the DLNR’s new forest
management plan, despite acknowledging, “a sudden rise in public apprehension about
environmental quality (that) has focused critical attention upon how forest are managed,”
“multiple use and sustained yield principles” continue as “the foundation for forest

resource conservation” (State of Hawaii 1975).

36



Appreciation of Native Forests

Out of step with the Endangered Species Act of 1975, public awareness of earth
ecology, and local Hawaiian reassertiveness, all focusing on native Hawaiian forests, the
DLNR has seen fit only within the last ten years to have a moritorium on the planting of
non-native species in the forests by Foresty except in cases of severe erosion. In these
cases, non invasive species may be used (Pawn 2003).

In a newspaper article (TenBruggencate 2003) explaining the state’s celebration
of the “Year of the Hawaiian Forest” to mark the centennial of the forest reserve system,
state forester Michael Buck is quoted, “Native Hawaiian forests are among the best
watershed forests we have found, although some non-native species can make good
watershed, t00.” According to the article, native forests are composed of open-canopy
species such as koa that allow smaller trees, shrubs, low ferns and mosses to survive
together. They act like a vast sponge that hoards water rather than letting it flow quickly
to the sea (TenBruggencate 2003). The organic litter of a native forest protects the soil
from raindrop splash facilitating infiltration and supplying a source of water for diversion
even during the dry season. Due in part to native forest ecology, Hawai‘i has some of the
purest groundwater in the world. With regard to vegetation, forests and erosion, Calder
(1999) writes, “Benefits may result from the binding effects of roots which can prevent
landslips on steep slopes and from the generally high rates of infiltration under natural

forest which tend to minimize surface runoff.
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Summary of Hawaiian Gardening

Despite the fact that their home lands were taken away and then dramactically
replanted with new plants as part of a wider economy, Hawaiian culture retains a deep
intimacy with plants. In the process of making lots of money with plantation crops by the
new rulers, forests were denigrated and plans were made to replace them entirely.
Although “prominent features of the landscape in many areas of the Hawaiian Islands
are plantations of exotic trees that were established primarly in the 1920s and 1930s
(Woodcock 2003)” and it was felt by Lyon (1923), that,

The native trees are quite unable to tolerate interference from man and

stock or to repel aggression of introduced plants. They quickly sucumb

before the forces turned against them. They possess no ability to

regenerate. They regain no lost ground.
Hawaiians are undergoing a second cultural renaissance and native plants are
coincidentally being planted for the first time.

The next chapter explains what has been portrayed in old publications
about the plants and stuctural elements of Hawaiian gardens. The opening
section on tropical gardens provides us with a partial explaination as to the

origins of our familiar Hawaiian landscapes and the following sections explains

why Hawaiian gardens will be including more native plants in the future.
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