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BORONIA MICROPHYLLA ‘“Small-leaved Boronia”

This small pinnate leaved shrub is recorded in N.S.W. and southern Qld.
In N.S.W. the species grows on sandstone or granite derived soils and is
particularly common in the upper Blue Mountains. It is usually found in heath
communities or as an understory shrub in dry sclerophyll forests. Within
N.S.W. Boronia microphylla is recorded from the north and south coast, the
north and central tablelands and the central western slopes. — Hybrids be-
tween Boronia microphylla and Boronia floribunda have been recorded from
the Wentworth Falls area of the Blue Mountains.

The foliage of Boronia microphylia, like all other Boronia species, con-
tains oil glands which emit a strong aromatic perfume when crushed. The
delicately pink flowers can be seen from October to January — this being
the normal flowering period for the species.
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An introduction to the Plant Family Rutaceae

By Jim Armstrong, Botanist, Royal Botanic Gardens, Sydney

The Rutaceae are a large group of plants inhabiting the warmer regions
of the earth. The family’'s name is derived from ihe European herb rue,
commonly known as the ‘herb of grace’ (Ruta graveolens) and renowned since
antiquity for its medicinal qualities.

— This remarkable herb was first mentioned in very early Greek and Roman poetry.

At that time it was believed that Rue had been given by the gods to mankind to help

him cure sickness and wounds, or to avert disaster. Confident in this belief it is not sur-

prising that King Mithridates of Pontus took small daily doses of a mixture of rue and
other herbs to gain Immunity against the poisons he feared his rivals were using to
assassinate him. Other curious practices of the day Involved dipping the tips of arrows
in juice extracted from rue to ensure that these weapons would never miss their targets.

—In Shakespeare’s day the word rue meant sorrow or pity and came to be as-
sociated with repentance. During this time people in England lived in constant dread
of bubonic plague which swept over the country in fierce epidemics. A number of herbs,
including rue, were used to ward off this pestilence. This practice became so ingrained
in the folklore of the times that even today, herbs such as rosemary and rue are still
carried in the processions of the Lord Mayor of London as a traditional preventive
against the plague.

From an economic viewpoint the family Rutaceae is well known for
its edible fruits. The genus Citrus, with such familiar fruits as the oranges,
lemons, etc., has been cultivated since remote times and is believed to be
native to the tropical and sub-tropical regions of Asia and the Malay Archi-
pelago. It is this genus more than any other in the plant kingdom that has
contributed the finest fruits known to man.

—The table below lists the commonly cultivated species of Citrus grown
commercially for the edible fruit markets of the world.

GRAPEFRUIT Citrus paradisi
LEMON Citrus limon
Citrus aurantifolia
Citrus reticulata
ORANGE — Seville or Sour Citrus aurantium
ORANGE — Sweet Citrus sinensis
POMELO or SHADDOCK Citrus grandis

In the following series of articles the family will be discussed in much
greater detail. The first article—'The Family Rutaceae'—serves as an intro-
duction to the family in its world context (such matters as the distribution
of the family throughout the world, the taxonomic classification and the
distinguishing characteristics of the family are discussed in some detail).
The second article—'The Family Rutaceae in Australia'—looks closely at
those members of the family recorded naturally on the Australian continent.

One hopes that the information presented here will not only satisfy
those people already growing the various members of this fascinating family,
but may even stimulate an interest in those who have not as yet been
adventurous enough to try!

LIME
MANDARIN

R S

CONTENTS OF THIS ISSUE

The issue is all about the Boronia plant family known as Rutaceae.

The main theme of this periodical is CULTIVATION OF AUSTRALIAN
WILDFLOWERS.
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page 207 of this issue. Your introduction to Rutaceae is contained in this
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“The Family Rutaceae' — Distribution, Classification and Characteristics Page 195
Sub-Family and Tribal Classification ........ Page 213
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“The Current Status of the Sub-family Aurantioideae’ Page 226
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THE FAMILY RUTACEAE

By Jim Armstrong, Botanist, Royal Botanic Gardens, Sydney

This is the first in a series of articles on the family Rutaceae. In this
article an account is given of the family throughout the world, and such
matters as distribution, family classification and the various family character-
istics are discussed. An attempt has been made to synthesize a great deal
of information abstracted from many sources and which is, for the most part,
inaccessible to the general public.

This initial article sets the scene for the later articles, which will be
concerned with the Australian members of the family.

THE DISTRIBUTION OF THE FAMILY

The Rutaceas have a very wide distribution ranging from the hotter to
the temperate regions of the world (see Map below).

The family is a large one, and is considered by most authors to consist
of 12 tribes® with a total of approximately 150 genera and 1,600 species.
The distribution of these 12 tribes is particularly interesting, since it indicates
those regions of the world where the Rutaceae are concentrated.

Two tribes in particular have an extensive distribution:

—The Zanthoxyleae are widely distributed throughout the tropics and
sub-tropics of the old and new world, whilst the Toddalieae are
scattered throughout temperate and tropical lands.

Five tribes have a very restricted distribution:

—The Boronieae are predominantly Australian; the Diosmeae are for
the most part confined to the Cape of Good Hope; the Dictyolo-
mateae are restricted to the north-eastern region of South America;
the Rhabdodendreae are confined to the Amazon Valley of South
America, whilst the Spathelieae are restricted to the West Indies.

Only one tribe (the Ruteae) has adapted to cooler climates and is
distributed throughout the sub-tropical and temperate regions of the Northern
Hemisphere.

The distribution of the remaining 4 tribes will be discussed in a later
section.

Distribution of the Family Rutaceae throughout the world
* The term tribe, which will be used frequently, may be unfamiliar to some readers. It

indicates a major subdivision within a family and is used botanically to refer to a
group of genera which exhibit certain similar characteristics.




Page 196—Vol. 8 AUSTRALIAN PLANTS—RUTACEAE December, 1975

THE FAMILY CLASSIFICATION

For the purpose of this article, the classification of the family follows
Engler (1931) and Swingle (1948). Although Engler’s classification appears
unsatisfactory in the light of present-day botanical knowledge, it is neverthe-
less the only comprehensive family treatment available in the 20th century.
The major groupings recognized by Engler and Swingle, and used in this
paper, are as follows (the tribes represented in the Australian flora are
shown in italics):

RUTACEAE:
Sub-Family Tribe
1. RUTOIDEAE I. Zanthoxyleae
Il.  Ruteae
lll. Boronieae
IV. Diosmeae
V. Cusparieae
2. DICTYOLOMATOIDEAE VI. Dictyolomateae
3. FLINDERSIOIDEAE VIl. Flindersieae
4. SPATHELIOIDEAE Vill. Spathelieae
5. TODDALIOIDEAE IX. Toddalieae
6. AURANTIOIDEAE X. Clauseneae
XI. Citreae
7. RHABDODENDROIDEAE XIl. Rhabdodendreae

Throughout this paper the sub-divisions outlined below will be used
frequently.**
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FIGURE 1:
The major subdlvisions of the tamily recognised here. The number In parentheses
refers to the number of units at that level of classlfication. e.g. there are 7 sub-
famllles In the famlly Rutaceae.

** FAMILY—Famlly names end In aceae. The famlly Rutaceae conslsts of the followlng
subdlvislons:—

% SUB-FAMILY—A sub-divislon of a famlly based on common botanical characteristics.
Sub-family names end In oldeae. The famlly Rutaceae Is dlvided Into 7 sub-famliles.

% TRIBE—A further sub-division of a sub-famlly. It Indicates a major sub-dlvislon
within a famlly and Is used botanically to refer to a group of genera which exhlbit
certaln similar characteristics. Tribe names end In eae. The famlly Rutaceae Is div-
Ided Into 12 tribes.

W SUB-TRIBE—A further sub-divislon of a trlbe. Sub-tribal names end In /nae. The
famlly Rutaceae Is divided Into 27 sub-tribes.

E.g.: The genus Boronia (famlly Rutaceae) Is In the sub-famlly Rutoideae, trlbe Boroni-
eae, sub-tribe Boronlinae.
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FLINDERSIA MACULOSA — ‘Leopard wood’ Fhotography by John Pickard
UPPER: Flowering branch LOWER LEFT: Mottled trunk LOWER RIGHT: Flowering

tree

The genus Flindersia was named by Robert Brown In honour of Captaln Matthew
Flinders, the well-known explorer of the Australian coastline. The speclfic name
maculosa Is Latin for spotted, and refers to the appearance of the bark.
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THE DISTINGUISHING CHARACTERISTICS OF THE FAMILY RUTACEAE

It would certainly be fortuitous if every plant family possessed some
unique characteristic that readily distinguished it from all others! Unfortunately,
this is not the case in the family Rutaceae. Being a large widely distributed
family, its members are adapted to variable conditions both climatic and other-
wise. Hence it is not surprising that the Rutaceae are defined not by any
singie character, but by a great multiplicity of characteristics that, when con-
sidered together, delimit the family. The maost useful characteristics arg as
follows:

FLOWERS: These are usually bisexual, very rarely unisexual (e.g. in the
tribe Zanthoxyleae), mostly regular in shape but sometimes with a tendancy
towards zygomorphy (e.g. in the tribe Ruieae). Sometimes the flowers are
solitary, but generally they are arranged in an inflorescence which is rarely a
simple raceme, more ofien involving some cymose arrangemant.

SEPALS: Generally small and either four or five in each flower, very raraly
three. Their arrangement is either imbricate (i.e. with edges overlapping} or
valvate {lL.e. with edges touching).

PETALS: Usually longer than the sepals and equal in number to them.
Either white, yellow, purple or pink, raraly blue and very rarely purplish-black.
Usually the petals are free, but in a number of genera in the tribe Cusparieae
and the tribe Boronieae (e.n9. Correa, Nematolepis), the petfals are fused. In
only a few species are the petals absent altogether.

STAMENS: The stamens are either equal in number to the petals and
alternate with them, or twice as many as the petals. In the latter case, the
alternate stamens are usually shorter and often of a different size and shape.
In some species, these shorter stamens are infertile. (In Boronia megastigma
and its allies, an interesting case exists where the large purple or black
anthers are barren, and pollen is produced only in the very small petaline
anthers.) The anthers in the Rutaceae are two-celled and dehisce lengthwise.

CARPELS: Generally four or five in each flower, They are often free at
the base and united above, and tend to be equal in number to the petals
and opposite to them, Normally, each carpe! has two ovules although some
may have three or even four. {In the Australian tribes in which there are two
ovules per carpel, only cne of them develops to maturity in most cases, the
other aborting.) In the Rutaceae, a conspicucus fleshy disc is found between
the stamens and the carpels.

FRUITS: The fruit type varies greatly in this family. This variability is more
or less related to the degrae of union of the carpels. Generally, the carpels
are only slightly united at the base or sides, the ovary forming a deeply lobed
structure with the united styles rising from the centre. This type of structure,
which is found in most genera, usually gives rise to a capsular fruit. Such
fruits open by valves along the back or at the top of the carpel. When the
carpels are completely united in the flower, the resulting fruit type is
generally a drupe or berry.

In the Citrus sub-family {Auranticideae), the fruit typs is a berry. In the
tribe Toddalieae, the fruit is often a berry or drupe, or may be an orbicular
samara as in the genus Plefea. These ftruit types are defined below:—
CAPSULE: A dry dehiscent fruit of two or more fused carpels. The walls of

tha capsular fruits are divided into an execarp (or cutor layer) and an

endocarp {or inner layer). In the iribs Boronieae, the endocarp separates
elastically from the exocarp—this results in the seeds being "flicked”
from the capsule,

BERAY: An indehiscent, succutent fruit. In Citrus fruits we find a very
specialized berry known as the “hesperidium”—in this case, the pericarp

(i.e. the wall ot the fruit which has developed from the ovary wall after

fertilization) is differgntiated into three layers:—

Exocarp: A compact rind layer, ccntaining eil glands,

Mesocarp: A spongy layer of loosely connscted cells.

Endocarp: A compact layar which gives rlse to the juice sacs. These sace develop as
multicellular halrs which enlarge at oae end and become filled with juice.
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DRUPE: A succulent indehiscent fruit, consisting of a fleshy outer wall
(epicarp), a soft mesocarp and a stony endocarp.

SAMARA: A dry, usually one-seeded fruit with a thin flat wing which aids
in dissemination by wind.

FIGURE 2: Flindersia aus-
tralis — "“Native Teak",
a species with capsular
fruits. A. Open Capsule
(seeds have fallen), the
capsule opens septicld-
ally. B. Declduous plac-
enta (i.e. that part of the
ovary to which the ovules
# are attached), with wing-
ed seeds — two on each
side of the placenta.

(Drawn by Betty Maloney).

FIGURE 3: Vertical section of the hesperidium of Citrus sinensis “Sweet Orange'.
A. Compact rind layer (Exocarp). B. Seed attached to the placenta. C. Spongy layer
(Mesocarp). D. Juicy central layer (Endocarp). (Drawn by Jim Armstrong).

FIGURE 4: Vertical section of the drupe of Casimiroa edulus ''Mexican Apple”.
A. Fleshy outer wall (Epicarp). B. Soft Mesocarp layer. C. Stony Endocarp layer —
the seed Is within the endocarp. (After Engler, 1931).

FIGURE 5: Vertical section of the samara of Ptelea trifoliata. A. Fibrous wing. B.
Seed attached to the placenta. (After Engler, 1931).

FIGURE 6: Longitudinal section of the seed of Citrus aurantium *“‘Seville Orange'
showing polyembryony. A. Testa of seed. B. One of the numerous embryos. (After
Engler, 1931).

SEEDS: The seeds in the Rutaceae are generally solitary in each cell.
The testa (or outer coat) of the seed may be spongy, pitted and glandular
Continued on Page 212.
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TWO NAME CHANGES FOR WESTERN
AUSTRALIAN BORONIAS

By Paul Wilson, A/Curator, Herbarium, Department of Agriculture, Perth, W.A

A recent study of the Boronias of Western Australia has shown it to be
necessary to change the commonly used names of two well-known species
They are as follows:—

Photography by D. Hockings

Boronia lanuginosa, Endlicher (1837). syn. B. artemisiitolia, F. Mueller (1859).

When Endlicher described this species in 1837 he stated that it was
collected by Ferdinand Bauer at "“King George's Sound”. George Bentham
(1863), who had not seen the Bauer specimen, assumed the species to be
the same as that subsequently described by Bartling as Boronia stricta,
which also comes from near King George Sound, and this assumption has
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persisted up to the present. Recently it was possible to borrow the original
Bauer collection from the Natural History Museum in Vienna, and it was then
obvious that this belonged to the same species as the plant described by
F. Mueller in 1859 as Boronia artemisiifolia. The specimen could not have
been collected in King George’s Sound, but was most likely found along
the coast of Arnhem Land, an area which Bauer visited between January and
March, 1803, when travelling with Matthew Flinders on the “Investigator”.

Photography by K. Hubner

BORONIA STRICTA

Boronia stricta, Bartling (1844).

It follows from the above that the plant from the south coast of Western
Australia, which has commonly but incorrectly been called “Boronia lanu-
ginosa”, has now to be Boronia stricta. the next available nams.
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THE GROWING OF RUTACEAE

By H. M. Hewett

In a society such as S.G.A.P. where the decorative value of Australian
species is so well appreciated, it is almost superfluous to quote the virtues
of the family Rutaceae. Unfortunately the problems associated with the
garden growing of these plants, even by members with long experience,
represent some of the major unrealised aims of our Society.

It is true of course that not all members of the family are “difficult”,
or even all species of a genus, such as Eriostemon or Boronia, but some
of the most attractive have surely caused their share of heartbreak, e.g.
Eriostemon australasius and Boronia ledifolia, B. floribunda and B. serrulata
from the East Coast, Boronia elatior and B. denticulata from the west and
Boronia pilosa from Southern regions of the Commonwealth. On the reverse
side of the picture Eriostemon myoporoides and some of the Correas have
proved themselves extremely reliable.

In the Sydney area the family generally is very prone to Nematode
attack in our warm humid summer conditions. In “Australian Plants” Volume
6, No. 52, Sept. 1972, | covered this subject rather fully in an article entitled
“A Discussion on Plant Collapse”. | have discovered no evidence since
to counter any of the control procedures proposed, but rather, results have
confirmed that this hazard can be successfully controlled. | would not
claim that in my own garden, losses from nematode attack have been
completely eradicated in this period, but the incidence of loss is now relatively
small, and represents not so much a reflection on the value of “Nemagon 90"
as a soil sterilent, but a gamble on my part as to whether or not a certain
section of the garden had become nematode infested or whether or not
to give follow up treatment where control measures had previously been
taken. | would therefore exclude the subject of nematode attack from the
“unsolved problem” category and relegate it to the position where more
experimentation and documentation is necessary in order to more completely
understand control measures.

The other major hazard to which Rutaceae species seem to be subject,
is attack by the collar rot group of fungi, viz. species of Pythium and
Phytophthora. In my previous article, | referred to use of the product “Dexon”
as being of significant value as a control medium, and as with the nematode
hazard, subsequent experience continues to support my earlier comments.
It should be made clear however as inferred earlier, that sensitivity to
collar rot attack within the family Rutaceae is a matter of degree according
to the individual species. One should go further and say that even within
a species (Phebalium squamulosum immediately comes to mind) a greater
degree of resistance to attack is evident with specimens propagated from
some areas than it is with others; therefore to generalise becomes a question-
able procedure. Nevertheless certain factors are significant and most of
these were covered in my previous article.

Perhaps a few factors however deserve repetition or further discussion. Of
these | would class the usage of mulches as of paramount significance. For
many years members have reported successes by using mulches of various
materials from leaf moulds and sawdust to gravels and have claimed that
provision of a “cool root run” together with better moisture retention in the
soil were the basic reasons for success.

From my experience and observations in Sydney gardens these success
claims are almost invariably prematurely made and reflect a grower's
satisfaction after maintaining a specimen for two flowerings or so. One
seldom receives follow up information on longevity unless specifically re-
quested and this frequently admits eventual collapse, with the qualified
and erroneous comment that the species is generally short lived in any
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case. Actually plants of Boronia serrulata have been observed in the natural
environment to have lived for over thirty years, and Eriostemon australasius
has frequently grown to a mature age with a hard barked stem exceeding
four inches in thickness.

| believe that the success claims as above are frequently based upon a
preconceived notion that by using a mulch, conditions emulating those
existing in nature have been provided and further that the reports include
an element of anticipated continuation of success as a consequence.

Many controls in ecological balance are not always readily apparent,
and one of these could well be that in the natural environment of our East
Coastal regions the surface stratum of the soil contains masses of the
root systems from a wide range of plant species which can not only take
up excess moisture quickly, but which are also very effective in restricting
penetration into the soil of excess water. By way of contrast the soil in
our gardens would have to be considered as being in a structurally unstable
condition which permits more water penetration than occurs naturally.
This contributes to moist surface conditions for a longer period after rain,
thereby assisting the development of fungal attack.

The usage of mulch of any kind tends to restrict run-off and thereby
allows excess water penetration of the soil.

As stated earlier the major problems in the growing of Rutaceae species
in Sydney become evident in the wetter periods of the summer months.
In drought periods garden maintenance is quite easy, given reasonable
hand watering, and few casualties from collar rot occur. It should also
be noted that these species have an inbuilt resistance to drought which is
effective in maintaining them over very long dry periods.

In my own garden, | have been experimenting with the growing of
collar rot sensitive species under ‘“no mulch” conditions and although it is
still a little early for results to be considered absolutely conclusive, | am
pleased to report that | have maintained healthy specimens of such species
as Boronia gracilipes, B. elatior, and B. pilosa and Eriostemon australasius
under the extremely humid conditions of 1973/74, whereas on numerous
previous occasions | have invariably lost them quickly to collar rot in late
spring of the first season after planting.

Similar rewarding results have also been obtained with many other collar
rot sensitive species apart from the family Rutaceae.

| have used “Dexon’” when weather conditions suggested same to be
appropriate but under mulched conditions, on previous occasions, this has
affected only partial control.

The soil | am using for the above experimental growing is a whitish sandy
subsoil containing little, if any discoloration from humus accumulation.
| feel that this in itself could contribute to success in that absence of
humus could reasonably be expected to be associated with absence of
fungal spores.

| have made a practice of planting so that the soil level at the plant
stem is slightly higher than for surrounding areas, and on planting | have
removed the top inch or so of nursery soil and replaced with clean material.
The soil surface has been allowed to cake thereby promoting run off
of excess water away from the stem of the plant. | feel that the white
colour of the soil with its better heat and light reflection also probably
assists maintenance of healthy growth.

Although it has frequently been claimed that many sensitive species
require partial protection from sunlight in order to survive, my experience
certainly does not give confirmation. In fact | have formed the opinion
that, given healthy root and soil conditions, and enough water to prevent
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complete drying out by transpiration in dry periods, even our so called
“sensitive” Australian plants show little, if any adverse effect from complete
sunlight exposure.

Photography by F. Hatfield

BORONIA OVATA

This glabrous shrub or undershrub Is endemic to Western Australla. It Is recorded
throughout the Darling district, and was first collecied by Drummond on the banks
of the Swan River.

Boronia ovata Is an extremely attractive plant with simple ovate leaves borne on erect
dichotomous branches. The delicately pink flowers are arranged in loose terminal
cymes, and the flowering period, although predominantly spring, can extend from
August through to November

The genus Boronia was named by James Edward Smith In 1798, In honour of the

young Italian botanist Francis Borone. Borone died tragically (by falling over a cliff)
whllst on a botanical expedition in Athens.
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Growing of the More Difficult Wildflowers

Growers are advised to read the article “The Growing of Rutaceae” by
Max Hewett very carefully. You too can grow those beautiful small plants that
have given you trouble in the past by following the advice for growing
Boronia. Read the completion of his article over the page.

Photography by Max Hewett

BORONIA PILOSA

This heathland shrub Is widespread In Victoria and Is also recorded In South Aust-
ralla and Tasmania. Although it Is stated In a number of works that this specles
occurs in New South Wales, there are no specimens In the Natlonal Herbarlum,
Sydney, to substantiate this

Boronia pilosa Is a highly variable shrub In habit, leaf slze and degree of halriness
There are three varieties recognised at present, but a taxonomic revision is needed
before the correct status of these varletles Is known
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. To counter the absence of nutriment in the soil described above, which
would normally have been provided by decaying vegetable matter, | have
used pellets of red Nitrophoska placed one inch deep into holes made
by a pencil under the periphery of the specimen. | have generally used
four pellets per specimen at monthly intervals, alternating to the square
and diagonal positions. The holes are left open so that subsequent waterings,
both natural and artificial, will continue to dissolve the pellets, and carry
the nutriment down into the soil.

| believe that red Nitrophoska has now been used widely enough
for it to be accepted as a satisfactory fertiliser for the family Rutaceae.

After the hazards of mulching, | consider the staking of collar rot sensitive
species to be of major importance. This should be commenced on first
planting out, and adequately maintained during the life of the plant unless
intergrowth with adjoining foliage ultimately renders it unnecessary. The
movement of plant stems in wind, with the consequent enlarged hole in
the earth is frequently the forerunner to collapse from collar rot attack.
Perhaps this is contributed to by abrasion of the stem, or by entry of
fungal spores in wet weather, but in any case its significance should not
be under-rated.

Many other factors could be suggested as being likely to contribute
to the satisfactory growing of the Rutaceae such as limitation of the
time that specimens are permitted to grow on in containers prior to
final planting, the season final plantings are made, cleanliness of nursery
potting soils, pre-planting exposure conditions, etc., all of which will
require exhaustive researching before we are in a position to plant with a
feeling of confidence. | am personally persuaded that if we can establish
means of maintaining healthy soil conditions the battle will be as good as
won, and this most desirable family of Australian plants can assume their
rightful and more lasting place in our gardens and perhaps ultimately in
general horticulture.

ACRADENIA

One in a series of articles on Tasmanian wildflowers by Alan Gray

A genus, with the one species A. frankliniae, confined to Tasmania where
it occurs in wet forests and on river banks of the west coast. It has a super-
ficial resemblance to Zieria arborescens but differs chiefly from that plant by
having five to seven petals and twice as many stamens as the petals; it also
does not have the unpleasant smell produced by Z. arborescens.

It is by no means a well known plant but is easily propagated from
cuttings and would make an attractive shrub or small tree for a damp, shady
position in the garden.

A large plant was growing in a bush-house at the old Botany department
of the Tasmanian University and had rooted through the container into the
ground. It became necessary to move specimens from the old bush-house
when the Botany department moved into a new building but the Acradenia
was too well established to move successfully, so cuttings were taken so that
new plants could be grown in the new bush-house.

About a dozen slips were prepared, these being taken from late summer
wood and cut with “heels”; no hormone preparations were used and the
medium was made up of vermiculite, sand and peaty humus all of approx.
equal proportions. Mist apparatus supplied humid conditions and no bottom
heat was used. Eight weeks later eight or ten of the cuttings had calloused
or had a good root system, the latter were potted and the others returned
to the cutting pot to develop further.

The potting mix was made up from forest humus and coarse sand. All
were successfully moved to the new Botany department where they were
growing well when last | saw them.
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ACRADENIA—THE FORGOTTEN GENUS'!

By Jim Armstrong, Botanist, Royal Botanic Gardens, Sydney

There are many Australian native plants that have been completely
forgotten by the Australian gardening public—Acradenia frankliniae is such
a plant. Although horticulturally uninteresting plants are understandably
overlooked the neglect of Acradenia is perplexing, especially when one
realises that it has been cultivated in England for the last 130 years. The
aim of this article is not so much to analyse the reasons for the plants
unpopularity, but rather to present an informative account of the natural
history of Acradenia—a genus which, for me, holds many fascinations.

Introduction:

Acradenia is restricted in its distribution to western Tasmania (see
page 211-e) where it is confined to the drainage basin of the Macquarie Har-
bour area. Since Acradenia frankliniae is the only species known, the genus is
said to be monotypic. In its native habitat the plant is an erect shrub of up
to four metres high. It produces a mass of showy white flowers and its
trifoliate leaves emit a very pleasant aroma when crushed. The plant is
normally found growing along the banks of the rivers of the west Tasmanian
coastline, particularly the Franklin, Gordon and Pieman rivers.

Botanical History of the Genus:

Acradenia was first discovered by Dr. J. Milligan the secretary of the
Royal Society of Tasmania. The plant was collected in April 1842 while
Milligan was on an expedition along the Franklin River with the Governor,
Sir John Franklin, and Lady Franklin. Believing the plant to be a species
of Zieria (a genus closely allied to Boronia) Dr. Milligan tentatively named
his specimen Zieria frankliniae in honour of Lady Franklin. He wrote this
name on a ticket attached to the specimen.

Within three years of its discovery Acradenia was growing under cultiva-
tion in England. The plant was first introduced into Britain in 1845 when seeds
were sent to the Botanic Gardens at Kew by Dr. I. O. McWilliam. Since then
Acradenia has been grown in a number of Botanic Gardens and private
gardens throughout the British Isles.

Richard Kippist (1812-1882) is a name of some importance in the history
of this genus. He had acquired a love of botany at an early age and
developed an interest in Australian plants. In 1830 Kippist began his
employment with the Linnean Society of London (at that time located in Sir
Joseph Banks' former residence in Soho Square). In 1842 (the very year that
Dr. Milligan discovered Acradenia), Kippist was appointed Librarian to the
Society. This position enabled him to study at his leisure the botanical speci-
mens that were housed with the Society.

Milligan's collection fascinated Kippist—particularly the specimen labelled
Zieria frankliniae. Unfortunately this specimen lacked flowers and fruits,
making the determination of its botanical relationships very difficult. To
overcome this problem Kippist examined the living material that had been
cultivated at the Botanic Gardens in Kew. He also wrote to Sir William Hooker
in Tasmania for fresh flowering material.

An examination of the flowering material revealed to Kippist that ‘Zieria
frankliniae’ was significantly different to the typical members of the genus
Zieria. The material was so different, in fact, that he decided to place ‘Zieria
frankliniae’ in a new genus. Thus on the evening of June 1st, 1852, Kippist
delivered a dissertation to the Linnean Society of London, describing and
naming Acradenia frankliniae. A brief synopsis of this dissertation was pub-
lished in the Linnean Society of London’s Proceedings in 1852 (Vol. II, p.
201). The whole dissertation was published in 1854 in the Society’s Trans-
actions (Vol. XXI, pp. 207-209, t. 22).



Page 208—Vol. 8 AUSTRALIAN PLANTS—RUTACEAE

December, 1975

Richard Kippists’ work on Acradenia was his most signicant contribution
to botany. Although a very active member of many botanical societies in
London he did not publish a great number of botanical works. He died at
Chelsea in 1882, one year after retiring from his post as Librarian with the
Society.

This beautiful photography by H. J. King will llve on In thousands of homes In
Australla and the major librarles throughout the world In memory of this noble man
and all he has done for Tasmanlan wlldflowers. (Editors note on photographer.)

ACRADENIA FRANKLINIAE

Acradenia fIrankliniae |s found only in Tasmania where It grows In the ralnforest
margins on the river banks on the west coast. In Its native habitat the plant forms
an erect shrub up to four metres high. It produces a mass of showy white flowers
and Its trifollate leaves emit a very pleasant aroma when crushed.

The word Acradenia is derlved from two Greek words: akros — summlt, and aden -
gland, referring to the five prominent glands on the top of the ovary. These glands are
readily seen In the above photograph
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Description of the Genus:

Like the attractively perfumed Boronias and the economically important
genus Citrus, Acradenia is a member of the family Rutaceae. The word Acra-
denia is derived from two Greek words; akros—summit, and aden—gland,
referring to the five prominent glands on the top of the ovary.

In Tasmania the species is commonly known as ‘whitey wood’ and is
readily distinguished from such genera as Boronia and Zieria by its five-
membered floral parts and its more numerous stamens. In the vegetative state,
however, Acradenia bears considerable resemblance to the larger-leaved
species of Zieria. Because of this similarity Kippist had originally intended
naming the plant Acradenia zierioides. After noting the name on the ticket
attached to Milligan's specimen, he decided instead to name the plant
Acradenia frankliniae—"in accordance with the wishes of its discoverer”.

Acradenia’s distinguishing feature is its ovary. The ovary is pentagonal
in cross-section and consists of five carpels that are fused in the centre
up to or beyond the middle. Each carpel is clothed in a minute white
pubescence which does not quite reach the apex. At the apex the carpel
supports a structure consisting of an ovoid or blunt conical appendage,
containing a large internal gland. This appendage is readily visible to the
naked eye (see Fig. 1).

Sir William Hooker's son, Joseph Hooker, published the following descrip-
tion of Acradenia in his ‘Flora Tasmaniae’ in 1860:—

“A shrub 8-12 feet high, glabrous, except the tips of the branches—Branches
stout, pustular. Leaves evergreen, opposite, shortly petiolate, trifollate; /eaflets oblong-
lanceolate, sessile, blunt, toothed towards the apex, covered with minute tubercles full
of oil, shining, bright green. Cymes terminal, trichotomous, downy with short hailrs,
shorter than the leaves. Flowers pedicelled, white, V2 Inch broad, Calyx-lobes five,
small, rounded, fleshy. Petals four or five, velvety. Stamens elght to ten, filaments,
slender, glabrous, subulate. Anthers oblong. Ovarles five, on a sesslle lobed disc, very

villous, each terminated by a conspicuous gland; Ovules two, collateral. Style one,
erect.”

The Cultivation of Acradenia:

For those interested in growing unusual Australian plants, Acradenia
frankliniae offers many fascinations. It is a tall erect shrub possessing aro-
matic leaves and producing showy white flowers, and is certainly worthy of
cultivation.

Although interested English gardeners have grown this plant for the last
130 years, Acradenia has been completely neglected in Australia. It is only
in recent years that Acradenia has been grown in Australia, the Canberra
Botanic Gardens apparently being the first to cultivate it. It is more than
a little disconcerting to realise that Acradenia was growing in a country some
12,000 miles from its place of origin only three years after its discovery, while
it has taken at least 125 years for the plant to be introduced into cultivation
in its native land.

The lack of Australian literature on the cultivation of this native plant is
another embarrassment. To find any information on the methods of propa-
gating Acradenia one must consult the numerous English gardening texts on
this subject. Since many of these texts would be difficult for the general
public to obtain, the following selected extracts are presented here:—

1880 ‘Loudon's Encyclopaedia of Plants’

“‘Acradenia |s a genus nearly allled to Zleria, both In habit and character. It Is
a pretty shrub, with snowy white consplcuous flowers and trifoliate leaves. A compost
of sand, loam, and peat will sult It, and cuttings will strike root if treated In the
ordinary way. In fact, the culture of Zieria will answer for Acradenia.”

—Loudon also lists a number of horticultural aspects of the plant that would be
of Interest to those growing the plant In England. He states that it is an evergreen
shrub that would do best In the greenhouse. In cultivation It reaches a helght of 4’
and In England would flower from Aprll-June (l.e.: Spring flowerlng In Australla). It
Is generally propagated by cuttings.

1885 Nicholson’s ‘lllustrated Dictlonary of Gardening’

“An excellent, neat, and compact evergreen bush, sultable for the cool conservatory.
It requires rich loam and leal mould. Propagated by seeds, and by cuttings, Inserted
under a bell glass.”

—Nicholson goes on to say that the white flowers are produced In great profusion
In terminal clusters and the plant flowers In August. The leaves are fragrant and

gland dotted.
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1927 Curtis's 'Botanical Magazine’

“It Is suitable for the cool-house, where It does well in a mixture of rich loam
and leaf-mould. The Marquis of Headfort, to whom we are indebted for the com-
munication of the plant portrayed in the plate, grows It In the open In his garden
at Kells, Co. Neath, Ireland, and no doubt many a sheltered place on the west and
south-west coast of England or Scotland would suit It equally well. In Its home on
the banks of the King, Gordon and Pleman rivers, where It is locally common, It forms
dense hedges up to over 3m high.”

—There are a number of other works mentioned in the list of references
at the end of this article, which could not be included here.

In April 1974 Acradenia cuttings were sent to the author from the
Canberra Botanic Gardens and, in December 1974, a second parcel of
cuttings was received from Mrs. Margaret Allen of Tasmania. These cuttings
now form part of the author's research coliection of native Rutaceous plants
housed at the Royal Botanic Gardens, Sydney.

Acradenia struck well from cuttings using a propagating medium of
75 p.c. bush sand/25 p.c. peat moss. The cuttings were prepared without
using rooting hormones and placed in a misting house until roots developed.
It is not essential to use a misting house to strike this plant. Excel-
lent results could be expected using any of the propagating techniques
mentioned in the article by Alec Blombery, in Australian Plants (Aust. Plts.,
June 1973, Vol. 7, No. 55, pp. 98-100). It is a plant that should prove very
successful in Australian gardens.

At present, there is unfortunately no Australian nursery or botanic
gardens offering seeds of Acradenia frankliniae. The University of Exeter in
Devon, England, did offer seed some years ago but has not included it in
recent seed lists. Hopefully, seed of Acradenia may become available at
some later date from Australian nurseries.

Acradenia frankliniae is a plant with many endearing qualities. Apart from
its interesting botanical history, it is horticulturally a very desirable plant.
It is worthy of much more attention from the Australian public.

—One hopes that Acradenia will be ‘‘re-discovered” horticulturally by
Australian gardeners and will not remain forgotten for very much longer.
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