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Abstract A seedling population of Boronia
megastigma (Nees) plants was established to explore
the extent and degree of variation in plant and
chemical characteristics and to select plants of
superior performance in the production of aromatic
concretes for commercial use. Obvious variations
between selected individual plants were found in
plant habit, growth vigour, flower yield, ease of
flower removal for harvesting, concrete yield, f$-
Ionone and monoterpene content, and the proportion
of "volatile" components in the concrete. Selection
of elite plants on the basis of so many different
criteria is difficult. Quality indices were calculated
by incorporating the criteria for each plant into a
single value that could be used to rank the plants on
plant, chemical, or combined criteria. Ranking using
plant and chemical indices gave very different
results. Ranking using a quality index that
incorporates all criteria offers the opportunity to
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apply differing weights to individual characteristics.
Examples of weighting different criteria are given
and the use of weighting is discussed.
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INTRODUCTION

Boronia megastigma (Nees) is a highly fragrant
shrub of the Rutaceae family, endemic to the south-
western region of Western Australia where it grows
in stands of variable form and size. The flowers are
brown/purple outside and yellow inside and have a
powerful fragrance (Smale 1991).

In the past, Boronia flowers and foliage have
been gathered from wild populations for use by
florists and for extraction of the aromatic concrete.
More recently, Boronia megastigma has been
successfully grown commercially in Tasmania and
the Nelson province in New Zealand to produce a
solvent-extracted concrete for international food
flavour markets.

The identities of major components found in
Boronia concretes and absolutes have been reported
by Penfold (1927) and Naves & Parry (1947).
Physico-chemical data were summarised by
Guenther (1949). This early work has been extended
by Leggett & Menary (1980) and Davies & Menary
(1983) with the identification of many of the minor
components found in Boronia extracts.

Initial commercial plantings were of seedlings
grown from seed collected in natural plant
populations in Western Australia. Such plants appear
to be naturally short-lived and show wide variations
in physical, chemical, physiological, and aromatic
characteristics. Today, the majority of commercial
plantings in Tasmania and more recently in Nelson
are of selected clones with superior characteristics
and performance.

Selection for increased longevity is of major
interest in improving the productive life,
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performance, and economics of cultivated crops.
Other desirable characteristics are plant habit for
ease of harvesting, flower yield, disease and pest
resistance, concrete yield and chemical composition,
and acceptable subjective aromatic characteristics.
Leggett & Menary (1980) and Davies & Menary
(1983) have reported marked differences in levels
of individual components such as (3-Ionone between
Boronia clones with associated differences in aroma
characteristics.

A preliminary study to determine the type and
extent of variation of agronomic and chemical
characteristics in individual plants of a seedling
population was begun by Crop & Food Research at
its Riwaka Research Centre in 1988.

This paper summarises data from combined
agronomic trials, chemical analysis, and market
evaluation of the absolutes from selected individual
plants. The concept of a simple quality index,
incorporating a number of plant and chemical
criteria, is developed for use in conjunction with
commercial evaluation results to select and
propagate clonal lines for better economics and
efficiencies in the production of concretes for the
flavour and perfume industries.

MATERIALS AND METHODS

Boronia megastigma seed collected from natural
plant populations in Western Australia was imported
from a seed supplier in Sydney, Australia. The seed
was scarified for 1 h to scratch the shiny, oily black
seed coat and allow imbibition. After soaking for
24 h in cold water, the seed was sown thinly into
seedflats containing a New Zealand Nursery
Research Centre seed-raising soil mix containing
peat, sand, and nutrients. The seedflats were put
into a glasshouse that was regulated only to prevent
temperatures dropping below 5°C. Seedling
emergence started after 16 days and continued for at
least 120 days. In mid August 1988, seedlings were
pricked out into 5 cm2 pots using the same soil mix
and placed in the glasshouse. This seed sowing
provided 15 000 plants, of which 5000 were planted
out for observation. The soil was a Riwaka silt
loam. Plants made good progress through the 1989/
90 summer with few losses.

During September/October 1990,14 of the 5000
plants were selected and marked for futher
observation. These plants showed a range of flower
size and colour and flowering period, but all had
growth forms which would allow easy passage of
the harvesting combs through the foliage. This is an

important selection parameter as some dense or
compact plant forms proved to be near impossible
to harvest. Chemical or aromatic characteristics
were not used as initial selection parameters, because
of the need for detailed analyses or sensory evalution
panels to obtain reliable evaluation of these
characteristics. The aim of the selection programme
is to identify plants with vigorous growth, a spread
of harvest dates, a strong but partly open plant habit
with easily-removed flowers for ease of harvest,
high yields of flowers and concrete, high levels of
(3-Ionone, and a high proportion of volatile
components in the concrete.

Flowers from the individual plants were
harvested using a hand-held comb and immersed in
hexane (Shell X4 solvent). After 4 days, the solvent
was removed and the flowers were rinsed twice
with hexane. The extracts were combined and the
solvent removed in a rotary evaporator under vacuum
at 50°C to obtain the concrete. Small samples of the
concretes were diluted to 0.1% w/v with diethyl
ether for gas chromatographic analysis under the
following operating conditions: column—30 m,
0.32 mm i.d., 0.5 (im film SE30 fused silica capillary
column; temperatures (°C)—injector 230, detector
260, column 50 to 230 at 2°C/min; carrier gas—
hydrogen at 0.4 kPa inlet pressure, splitless injection;
and detector—flame ionisation.

Chemical composition data of the concretes are
expressed as peak area percent for individual
components. Identification of major components
was by co-injection of standards on SE30 and
Carbowax 20M columns.

Dates of harvest and flower yields were recorded
at harvest. Subjective scores were recorded from
field observations on vigour of plant growth, plant
habit, and ease of flower removal. Plant vigour
included growth made in the first year in the field
and vigour at the time of harvest. The most desirable
plant habit was upright and slightly spreading with
an open centre that allowed easy passage of
harvesting combs through the foliage. Ease of flower
removal assessed the physical force needed to
remove the flowers with the combs, and the number
of passes with the comb to remove all mature
flowers. These subjective assessments were made
by describing each plant using the descriptors shown
in the legend of Table 1.

Concretes and absolutes can be regarded as
consisting of two fractions, the proportions of which
differ between clones (Davies & Menary 1983).
Fraction A consists of the lower molecular weight,
volatile components, and Fraction B of the higher


