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While representing only 29 of the more than 700 eucalypt species, those on the island of Tasmania have a unique place in the history and
scientific discovery of this iconic genus. Eucalypts entered written history when Abel Tasman discovered Tasmania in 1642 and the type
specimen for the genus, Eucalyptus obliqua 1'Hér., was collected from Bruny Island in 1777 during Cook’s third voyage. The discovery
of some of the endemic taxa was linked with the French expedition searching for La Pérouse in 1792-1793, and the return of the type
specimens to France was a great triumph against adversity. Nearly half a century later British botanists contributed to the discovery of
the Tasmanian eucalypts with colonial collectors sending specimens to Kew Gardens, and with Australian-based botanists completing the
pioneering stages of botanical discovery in the early 1900s. Botanists in Tasmania then led experimental approaches to understanding their
evolution, ensuring a place for the island’s eucalypts in twentieth-century science. The first major study of eucalypt chromosomes and
cell division was undertaken with the Tasmanian eucalypts in the 1930s. The post-war decade saw the establishment of many of the lines
of scientific enquiry pursued today, through the research of pioneering Tasmanian scientists such as H. Newton Barber and the recently
deceased Bill Jackson, both of whom served as Professor of Botany at the University of Tasmania. Their studies of the roles of natural
selection and hybridisation in the evolution of tree genera led to outstanding work on the nature and origins of clinal variation. Molecular
techniques have now allowed many of the questions posed by the early work of Jackson and Barber to be addressed. However, just as old
questions are answered, new questions arise as genomic studies on this unique Australian genus open a new era of scientific discovery.
Key Words: Eucalyptus, Tasmania, history, chromosomes, natural selection, hybridisation, clinal variation, quantitative genetics,

molecular genetics.

INTRODUCTION

Eucalypts, in the broad sense, include species from the genera
Angophora, Corymbiaand Eucalyptus (see Ladiges & Udovicic
2000, Steane ez al. 2002) and are native only to Australia
and islands to its immediate north (Eldridge ez @/ 1993).
They are a dominant component of Australia’s forests and
woodlands, and are critically important to biodiversity (Wil-
liams & Woinarski 1997) and commercial forestry (Eldridge
et al. 1993, Turnbull 1999). Eucalypts are also Australia’s
major germplasm contribution to the world and are now the
most-planted hardwood trees globally, with over 12 million
hectares of plantation established (Turnbull 1999).Only29 of
themorethan700speciesofeucalypts currently recognised are
native to the island of Tasmania (Williams & Potts 1996) and
only two of the 13 major evolutionary lineages recognised by
Brooker (2000) are present. Tasmania, therefore, has neither
the great taxonomic diversity of Queensland (Ladiges 1997)
nor the floral diversity seen in Western Australiawith thelarge
red flowering species such as Corymbia ficifolia or Eucalyptus
macrocarpa (Brooker & Kleinig 1990). However, the island
does have a group of species that have a unique place in the
history and the scientific discovery of this typically Australian
genus. Work by numerous scientists has given them a status
within botanical, evolutionary and forestry research, far in
excess of the number of species present on the island. The
Tasmanian eucalypts have, for example, provided numerous
insights into the evolution of trees (e.g., Barber & Jackson
1957, Jackson 1960a, Potts & Jackson 1986, Potts & Reid
1988, McKinnon ez 4l. 2001a). This paper is an account
of the scientific discovery of these species and is a tribute
to the contributions of the recently deceased Professor Bill
Jackson and his predecessor Professor Newton Barber, who
together initiated many of the current directions of research

aimed at understanding eucalypt biodiversity and evolution
in Tasmania.

DISCOVERY OF THE GENUS 1642-1788

The Tasmanian eucalypts were the first eucalypts clearly
to be recorded by Europeans. It is possible that Portuguese
(Mclntyre 1977, Wallis 1988) or Dutch (e.g., voyage
of the ships Pera and Arnhem in 1623, Schilder 1988)
traders/explorers encountered eucalypts on the islands to
the north of Australia, or even on continental Australia, in
the sixteenth or early seventeenth century. However, the first
written record appears to be from Abel Tasman’s discovery
of what he named Van Diemen’s Land in 1642 (Zacharin
1978, Doughty 2000, Hay 2002) when he was in search of
new trading lands and a shorter trade route to Chile for the
Dutch EastIndia Company. Brieflandings were made while
Tasman’s ships, the Zeehaen and Heemskerck, were anchored
in the lee of Visscher Island, off Cape Fredrick Henry on the
northern end of Forestier Peninsula (pl. 1), between 1 and 4
December (Julian calendar) (Somerville 1964, Taylor 1973,
Duyker 1992, Hay 2002).

The first European landing on Tasmanian soil was made
on 2 December when Blackman Bay was charted. While
the exact site of the first landing is not clearly recorded,
Curtis & Somerville (1948) argue that from the vegetation
descriptions and collections, they probably landed at Boomer
Creek on the western shore of Blackman Bay (pl. 2) at least
sometime during the day. This is three kilometres from where
the monument marking the landing is erected. The shore
party, led by the commander of the Zeehaen, Pilot-major
Francoys Visscher, noted the abundance of excellent timber,
with several trees 6065 feet to the lowest branches, and
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PLATE 1

Abel Tasman’s chart showing the expedition’s anchoring position
in 1642 thar is ENE of Tasman Bay on the Forestier Peninsula
in the lee of Visscher Island. The nearby bay charted by the
forst landing party and labelled Frederick Hendricx Bay is the
present day Blackman Bay where the first European landing
on Tasmania and first recorded encounter of eucalypt trees oc-
curred (from Duyker 1992). The inserts show the bust of Abel
Tasman and the ships Zechaen and Heemskerck.

brought back some fine gum that had dripped from the
trees and resembled gum-lac (resin exuded by various trees
and used in the manufacture of lacquer) (Walker 1891,
Somerville 1964, Zacharin 1978, Duyker 1992). Zacharin
(1978) considers their description almost certainly refers to
Eucalyprus globulus Labill. (pl. 2). The landing party reported
notches cut into the trees for climbing that were fully five
feet apart, leading to the belief that the inhabitants of the
island were very tall. They also reported animal tracks not
unlike those of the tiger’s claws on the ground beneath
the trees.

The landing party was watching for attack from natives
and commented upon the open nature of vegetation that
allowed good visibility. This is consistent with the remnants
of the dry, open forest of E. globulus, E. pulchella Desf., E.
amygdalina Labill., E. ovaia Labill. and E. viminalis Labill.
that occur around the shores of Blackman Bay today. The
following day the ship’s carpenter swam through high
seas to place a pole with the Company’s mark and their
Prince’s flag in the middle of the Tasman Bay shore (pl.
3) and claimed the land as rightfully theirs (Duyker 1992:
15). The flag was planted “... near four high recognizable
trees in the shape of a half-moon” which were no doubt £.
globulus. The only other species currently growing at this
exact spot ate E. obligua and the occasional E. tenuiramis
Migq. (Peninsula form), but these are low trees and it is only
E. globulus that stands out as a prominent tree.

PLATE 2
Boomer Creek, in Blackman Bay, the site at which Abel
Tasman’s landing party is believed to have collected water
and edible herbs from the salt marsh on 2 December 1642
(Curtis & Somerville 1948). This is likely to have been the
site from where the first recorded observations of eucalype trees
were made. The trees on the lefi are Eucalyptus globulus;
E. ovata grows near the creck and the forest on the hillside
is comprised of E. globulus, E. amygdalina, E. obliqua and

E. viminalis.

PLATE 3

Tasman Bay on Forestier Peninsula where Abel Tasman’s
carpenter, Pieter Jacobsz, swam ashore and planted a flag on
3 December 1642. The arrow shows the site of the monument
marking the landing. A shallow reef shelters the bay and rough
seas on the day prevented the long boar landing. The prominent
tall trees along the entire foreshore in this general area are Eu-
calyptus globulus and from Tasman’s description there is listle
doubt that the flag was placed in front of a tree of this species.
The only other eucalypts ar Tasman Bay today are small trees
of E. obliqua and the occasional E. tenuiramis.

While eucalypts had been collected from the east coast
of mainland Australia during Captain James Cook’s first
voyage to Australia in 1770 (Hay 2002), the first eucalypt
to be formally described was from Tasmania (L’Héritier
de Brutelle 1788). It was a specimen of E. obliqua L’'Hér.
(pl. 4), collected from Adventure Bay on Bruny Island,
and is the type specimen for the genus (Kantvilas 1996).
The specimen was collected by William Anderson and his
assistant David Nelson when Cook’s two ships anchored at
Adventure Bay from 26 to 30 January 1777 (Cook’s ill-fated
third voyage). Anderson, a surgeon, was the botanist and
naturalist on the Resolution and had accompanied Cook
on his previous voyage to the Pacific. He was interested in
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PLATE 4

The type specimen of the genus Eucalyptus was described by
Charles L’Héritier de Brutelle in 1788 from a specimen of E.
obliqua collected on 26-30 January 1777 from Adventure
Bay, Tasmania during Captain James Cook’s third voyage ro
Australia. The drawing accompanying the description is by a
Jfamous botanical artist of the day, Pierre-Joseph Redouté. This
work pre-dates by 16 years the 1804 drawing of E. obliqua
which Zacharin (1978) gives as the first known drawing of
a eucalypt.

fragrant plants and was probably the first person to make
detailed observations on the eucalypts, recording the possible
presence of two species at Adventure Bay (Hay 2002). He
died in the Behring Strait in 1778 and it was Nelson, the
gardener and collector on the Discovery, who then became
responsible for the plants and the return of the collections.
Nelson was based at Kew Gardens in England and was
sponsored by Sir Joseph Banks who was by then director of
Kew Gardens, the world’s key botanical centre at the time.
The eucalypt specimens from this voyage were lodged at
Kew Gardens but, along with specimens of previous voyages,
remained undescribed for nearly a decade (see Hay 2002).
It was the French botanist Charles L'Héritier de Brutelle
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who finally described one of these specimens in 1788.
L’Héritier, a magistrate by profession and an aristocratic
supporter of the concept of the French Revolution, was a
self-raught botanist with a particular interest in trees (Hay
2002). It was during his visit to London in 1786-87 that
he worked on the extensive herbarium held by Banks and
recognised the new genus with a name having a Greek
root reflecting the unique cup-like operculum covering the
flower {eu — well and calyptos — covered). L’'Héritier was
mysteriously murdered one night in the streets of Paris in
1800 (Zacharin 1978, Hall 1979).

Tasmanian seed of E. obliqua also appears to have
produced the first eucalypt specimens to be grown in
cultivation outside Australia (Somerville 1964, Doughty
2000). The seed was collected when the second ship of
Cook’s 1772 expedition, Adventure, under the command
of Captain Tobias Furneaux, briefly landed at Bruny Island
in March 1773 while en route to New Zealand. The head
gardener at Kew seems to have planted seed after their
return in July 1774 and a live specimen of E. obliqua was
recorded to be growing at Kew in 1789.

THE FRENCH CONNECTION 1791-1806

French botanists played an important role in the initial
discovery of the Tasmanian eucalypt flora, providing the
first major collections and descriptions of the Tasmanian
eucalypt species (Kantvilas 1996). These early samples of
eucalypts haveaspecial place in science history because of their
association with key events in world history (see Horner 1995,
Duyker & Duyker 2001, Duyker 2003). They were part of
the plant collection of the French botanist, Jacques Julien de
Labillardiere (pl. 5), made during the Bruny D’Entrecasteaux
expedition in theships, Rechercheand Espérance (Labillardiere
1800). The expedition visited Tasmania in both 1792 and
again in 1793 and explored extensively the D’Entrecasteaux
Channel region from anchorages at Recherche Bay (Pigsties
Bay and Rocky Bay respectively). The French explorers
were overwhelmed by the tall eucalypt forests of southern
Tasmania (Labillardizre 1800; Duyker & Duyker 2001),
with D’Entrecasteaux noting on his arrival in 1792:
... “Tewillbe difficult for me to describe my feelings at the
sight of this solitary harbour situated at the extremities of
the world, so perfectly enclosed that one feels separated
from the rest of the universe. Everything is influenced
by the wilderness of the rugged landscape. With each
step, one encounters the beauties of unspoilt nature, with
signs of decrepitude; trees reaching a very great height,
and of corresponding diameter are devoid of branches
along the trunk, but crowned with an everlasting green
foliage. Some of these trees seem as ancient as the world,
and are so tightly interlaced that they are impenetrable.
They support other trees of equal measurements which
fall from old age, and nourish the soil with their decaying
fragments. Nature, in all its vigour, and at the same
time in decline, offers to the imagination something
more imposing and picturesque than the sight of this
same nature embellished by civilized man’s industry. In
wishing to conserve only its beauty, man has managed to
destroy its charm and ruin its exclusive character — the
one of being always old, and always new.” (Duyker &
Duyker 2001: 32; see also Horner 1995: 69).
Labillardiére appears to have collected E. cordara Labill.,
E. globulus Labill., E. ovata Labill,, E. viminalis Labill.,
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PLATE 5
The French naturalist Jacques-Julien Houtou de la Billardiére
(who signed as Labillardiére) described five of the six eucalypr
species he collected when the D Entrecastaux expedition vis-
ited Tasmania in 1792 and 1793 (Labillardiére 1800). The
lithograph was produced by Julien L. Boilly, 1821 (Zacharin
1978).

E. amygdalina Labill. and E. pulchella Desf. during these
two visits together with numerous other Tasmanian plant
species (Duyker 2003). He also recorded some of the earliest
encounters of Europeans with the Tasmanian Aborigines.
The ID’Entrecasteaux expedition was undertaken in the
middle of the French Revolution to search for the lost
expedition of La Pérouse (see Horner 1995). It was a mercy
mission, but ended up with a mini-revolution on board the
ships with a major split between the royalist officers and
the republican crew and many of the scientists, including
Labillardiere. After unsuccessfully scouring the Pacific for
La Pérouse and the death of many of the crew, including
D’Entrecasteaux, the ships were desperately in need of
replenishments and repair. The expedition was forced to
stop at the Dutch settlement of Surabaya on Java. The
Dutch by this stage were at war with the revolutionary
government in France and, at the request of royalist officers
who remained faithful to the French Monarchy, the Dutch
authorities jailed the republican crew and scientists. The
expedition was forced to stay at Surabaya and eventually
it became necessary for the royalist officers to sell the ships
to the Dutch in repayment for the debts incurred by the
expedition. The expedition’s papers and natural history

collections, including Labillardiere’s plant collection and
the Tasmanian eucalypt specimens, were sent back to Europe
with a convoy of Dutch merchant shipsin 1795 accompanied
by royalist members of the expedition. By this time, the
French, under Napoleon Bonaparte, had conquered Holland
so the English intercepted the convoy of its former ally at St
Helena to prevent its merchandise falling into the hands of
the French Republicans. The English transferred the papers
and natural history collections from the D’Entrecasteaux
expedition to an English warship for safe keeping for the
“legitimate” king of France, Louis XVIII, who England still
recognised. As it eventuated, this transfer was fortunate as
the Dutch merchant ship originally carrying the expeditions
crates subsequently sank in a squall.

Labillardiere was eventually released from imprisonment
in Java and returned to France in 1796 to write the first
widely read account of the D’Entrecasteaux expedition,
which was the republican version of events (Labillardiere
1800). He also set about getting back his collection which,
in the meantime, had been offered to Queen Charlotte, the
Queen of England, by Louis XVIII and was being held by
Sir Joseph Banks. While France and England were still at
war, Labillardiére did get his specimens, by what appears to
be a ruse to which Banks was complicit, claiming that he
(Labillardiere) had received no salary whilst on the expedi-
tion and that the specimens were his rightful property not
that of Louis XVIII (Horner 1995). The correspondence
of Banks and Labillarditre over this period is now famous
for demonstrating how science can overcome the barriers
of bureaycracy and politics (De Beer 1960).

On return of the specimens, Banks wrote:

...“I confess  wished much to learn from his specimens

some of those discoveries in the natural order of plants

which he must have made, but it seemed to my feelings

dishonourable to avail myself even of the opportunity I

had of examining them: I of course did not look them

over: all will be returned to him. I shall not retain a

leaf, a flower, or a Botanical idea of his Collection, for I

have not possessed myself of any thing at all of his, that

fortune committed to my custody” (to Antoine-Laurent

de Jussieu, De Beer 1960: 65).

The return of the collection allowed Labillardi¢re to produce
the first publication covering the flora of Australia, issued in
parts between 1804 and 1807 (Labillardizre 1804-1807).
As the collection from the D’Entrecasteaux expedition was
considered part of Labillarditre’s private herbarium, it was
sold to a private collector on his death in 1834. It was
subsequently bequeathed to the Grand Duke of Tuscany
and is now held at the Museo Botanico at the University of
Florence in Italy (Duyker 2003).

Labillardiere described the Tasmanian eucalypts he
collected in either 1799 (£. globulus — Labillardiere 1800
— French version 1799) or 1806 (E. amygdalina, E. cordata,
E. ovata, E. viminalis — Labillardiére 1804—1807). There
is some confusion in the literature as to the exact location
from which some of these specimens were collected (e.g., £.
ovata). He appears to have accessed some plant specimens
collected by Leschenault de la Tour, the botanist on the
Baudin expedition to Australia and Tasmania in 1800-1804,
which were assimilated into his private herbarium (Kantvilas
1996). However, Labillardiere (1800) recorded collecting
several species of eucalypts to the northeast of their anchor-
age at Recherche Bay (in Pigsties Bay) on 23 April 1792
(E. amygdalina, E. globulus, E. nitida, E. obliqua, E. ovata
and E. tenuiramis occur in this general area; Williams &



Potts 1996). Recherche Bay is clearly the type locality of E.
globulus (Tasmanian Bluegum), as Labillardire specifically
recorded collecting E. globulus on 6 May 1792 by felling
a tree in order to obtain flowers (which is strange as
the species normally flowers between September and
December; Williams & Potts 1996), and designated the
name for the species in his journal (Labillardiére 1800).
He was enthusiastic about the uses of the timber of the
huge eucalypts observed at Recherche Bay and recorded
that the carpenters had used planks of E. globulus to raise
the gunwales of the ship’s launch. While E. cordata was
thought for many years to have been collected also from
Recherche Bay, Labillardiere (1800) specifically recorded
collecting it from Penguin Island while the expedition was
anchored in Adventure Bay, just prior to their departure
from Tasmania in February 1793. The occurrence of a small
population of E. cordata on this tiny island subsequently
escaped the attention of naturalists until 1987 due to the
inaccurate citation of the type locality in early taxonomic
literature (see Potts 1988). Labillardiere’s clear account of
its collection on the island and the small size of the extant
population suggests that the type locality for this species
may be one of the most accurately known for this period
of botanical exploration in Australia (Potts 1988).

THE FEVER TREE 1804 ONWARDS

The Tasmanian floral emblem, E. globulus, wasamong the first
eucalypts to be formally described. Following its discovery, it
was rapidly spread throughout the world and it is the species
by which most of the world first knew the genus Eucalyprus
(Jacobs 1981, Doughty 2000, Lopez et al. 2001). There are
now over 1.3 million hectares of E. globulus planted outside
Australia (Doughty 2000) and about 0.4 million hectares
of plantations established in Australia (Wood ez /. 2001).
It is the most important plantation eucalypt in temperate
regions of the world where it is grown mainly for pulpwood
production (Eldridge ez 2/. 1993).

The primeval eucalypt forests of Tasmania were among the
tallest forests in the world (Lewin 1906, pl. 6). Eucalyptus
globulus was one of the tallest species observed, with huge
trees up to 96 m (318 feet) in height recorded (Irby 1925; see
also Hickey ezal. 2000, Appendix 2). The proximity of native
E. globulus to the coast ensured rapid use and knowledge of
its timber by the early explorers and colonists (Lewin 1905,
1906, Kostoglou 1994a, b, 1995). The extensive waterways
and sheltered harbours of southern Tasmania meant shipping
facilities were ideal for transport of timber from these call
coastal forests at minimal cost. Huge logs of this species were
transported to England where they were exhibited at The
Great Exhibition of 1851 attracting great interest (Doughty
2000). The high-density timber was durable and resistant
to the destructive Teredo sea-worm and E. globulus became
prized for marine construction (Lewin 1905, 1906). By the
late 1800s, giant trees 60-90 m high were regularly harvested
from the forests of Tasman Peninsula, Bruny Island and
the borders of the D’Entreacasteaux Channel and shipped
throughout the world for wharf piles (100-120 feet in length
and 20 inches square; 30-37 m by 0.5 m square).

By 1905, four million feet of piles had been supplied
for British Admiralty contracts, including the naval docks
at Dover (Lewin 1905). These huge E. globulus piles were
acknowledged as “... the longest and biggest and the most
durable that had ever reached British shores” (Lewin 1906:
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PLATE 6
The ‘Big Ben’ eucalypt tree at Port Esperence, southern Tas-
mania. Its height was nearly 250 feet (76 m); circumference
(5 feet {1.5 m} from ground level) was 95 feet (29m) and
the interior of the hollow measured 20 feer x 25 feet (6 m x
7.8 m) (from Lewin 1906).

38). The strong durable timber was in demand for railway
sleepers, street paving blocks and mining purposes. The
Tasmanian eucalypts, E. globulus and E. obliqua, were
a favourite with miners as they could bear great loads,
and would not snap suddenly, but bend and always give
warning before giving way (Lewin 1906). Even in warfare
E. globulus proved superior with tests showing cannon balls
would pierce, but not splinter its planks (Lewin 1906). By
1925, the Conservator of Forests, L. G. Irby (1925: 235),
notes of the coastal forests around the southern Tasmanian
waterways that ... sawmilling, splitting, felling, burning off,
together with devastating bush fires, have all been taking
heavy toll for a century past... Of the valuable timber species
... the Blue-gum is the only species at all scarce; regrowth
of this species exists in many parts, but of mature trees the
supply is now very low.”

The spread of E. globulus plantations around the world was
aided, not only by a great interest in the species as a timber
tree, but also by the unpalatability of its juvenile foliage to
cattle, sheep and goats (Jacobs 1981). There was also the
unsubstantiated belief that, along with other eucalypts, it
had properties that could result in the banishment of diseases
such as malaria (Doughty 2000). £. globulus became known
as the ‘fever tree’ (Lewin 1905), and in the latter half of
the nineteenth century, millions of trees were planted to
combat malaria in countries such as Algeria (Lewin 1906,
Zacharin 1978). Such remedial effects of eucalypts were
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believed to be due to improved drainage through the fast
growth as well as pharmacological properties of the bark
and foliage. Scientific debate on this topic raged through
the latter half of the nineteenth century, with E. globulus a
central species in the debate. Simultaneously, cultivation of
E. globulus specifically for timber and fuel production was
rapidly expanding in many parts of the world. Its spread
into California, for example, occutred at the time of the
gold rush with it being widely promoted by government
agencies and private investors as a source of construction
timber and fuel wood (Doughty 2000). However, by the
beginning of the twentieth century warping and splitting
problems in the exotic-grown timber greatly reduced interest
in its use for construction. Nevertheless, younger trees were
still of interest as mine props and this was one of the main
reasons for its early planting in Chile, near Lota.

Much E. globulus seed was distributed directly from
Australia by, for example, Ferdinand von Mueller, the
director of the Royal Botanical Gardens, Melbourne, who
considered E. globulus the ‘Prince of Eucalypts’ (Doughty
2000: 51). France is believed to have been a key secondary
distribution point (Zacharin 1978). E. globulus appears to
have been initially grown in France from seed brought back
from the Baudin expedition in 1804 (Horner 1995) and
the species has been cultivated near major Mediterranean
ports such as Toulon since 1813 (Doughty 2000). Indeed,
Labillardiere had strongly advocated the introduction into
the south of France of several Australian species he had
collected, including the mighty blue gum, and this was the
subject of his last surviving letter, written in a trembling
hand to the vice-president of the French Academie des
Sciences in 1833 (Duyker 2003).

TREES FROM THE COLONIES 1840-1860

While eucalypts were rapidly introduced into the British
Isles and the Tasmanian species had the reputation as the
more frost-resilient (Zacharin 1978, Doughty 2000), it was
not until nearly 50 years after the genus was discovered that
English botanists described any of the Tasmanian eucalypt
flora (Hall 1979, Kantvilas 1996). Five Tasmanian endemics
— E. coccifera Hook. £, E. gunnii Hook. £, E. nitida Hook.
£, E. urnigera Hook. f. and E. vernicosa Hook. f. — were
described by Sir Joseph Dalton Hooker (pl. 7) who replaced
his father, Sir William Jackson Hooker, as director of Kew
Gardensin 1865. The endemics he described were mainly col-
lected by Tasmanian-based collectors whom he had recruited,
in particular Ronald Gunn and Robert Lawrence (Burns
& Skemp 1961, Kantvilas 1996). However, Hooker spent
nearly six months in Tasmania in 1840 and 1841 as part of
his voyage to Antarctica. During this period, he specifically
visited the central highlands to see the native habitat of the
eucalypt from which Aborigines and stockmen collected
and drank the often-fermented sap (Hooker 1845-1859,
see also Potts e /. 2001). This species, known as the ‘Cider
tree’, and subsequently described by Hooker as E. gunnii,
is now recognised as one of the most frost-resistant of all
eucalypt species (Potts & Potts 1986, Potts ez 2. 2001). At
least in the Tasmanian context, this fact was evident early
from Hooker’s (1845-1859) description of the effects of the
devastating frost of 1837:

... “(which) had killed all the other and larger species

of Eucalyptus, especially on flat grounds, similar o, but

at a lower elevation than those on which we were. For

PLATE 7
The Kew-based botanist, Sir Joseph Dalton Hooker, who
described five of the Tasmanian endemic eucalypts <htip:
/Iwww.rbgkew.org.uk/aboutus/jhooker.html>. (Reprinted
with the permission of the Trustees of the Royal Boranic
Gardens, Kew).

many miles on the road to the lakes, our course had been
amongst the tall trunks of dead Gum trees... On the
banks of Lake Echo, a beautiful sheet of water, a similar
death-like scene met the eye. Gum trees, Leprosperma,
Hakeas, and Banksias, all seemed as if they had been
suddenly struck with some mortal disease in the full
vigour of their growth, and in their prime of life. ...the
effects of the great frost of 1837, ... proves at once how
much hardier this species (E. gunnii) is, which, though
growing at a much higher elevation, and on a marshy
plain, where the effects of frost are always the most
severe, was almost uninjured.”

Because of its high frost resistance, extensive work has been
undertaken on breeding E. gunnii in France (Potts & Potts
1986, Cauvin ez 2/, 1987) and this work has shown popula-
tions around Great Lake on the Central Plateau are the most
frost-resistant of the species (Cauvin & Potts 1987). The
viability of these frost-resistant populations of E. gunnii on
the Central Plateau are now threatened by extensive die-back
which occurredin the 1990s due toa combination of drought
and browsing (Potts ez 2. 2001).

TREES FROM THE ISLAND 1860-1937

By the early twentieth century more than 80% of the
Tasmanian eucalypt species had been formally described
(see Kantvilas 1996), with most of the later species being



described by mainland botanists working out of Melbourne
(Mueller 1879—1884) or Sydney (Maiden 1903-1933; Barker
& Smith 1912) (Hall 1979). These species included E. regnans
F.v. M, E. perriniana F. v. M ex Rodway, E. rubida Deane
& Maiden, E. delegatensis R'T. Baker, E. rodwayi Baker &
Smith, E. archeri Maiden & Blakely, E. dalrympleanaMaiden,
E. jobnstonii Maiden and E. subcrenulata Maiden & Blakely.
Many of these speciesare non-endemicand were firstdescribed
from mainland specimens. During this period botanists were
still coming to terms with the exact constitution of the flora
and the taxonomic priorities for naming (e.g., Rodway 1903,
1918, Maiden 1915, 1919, 1903-1933, Blakely 1934). For
example, during this period E. pulchella was known as E.
linearisDehn., E. delegatensisas E. giganteaHook. f., E. nitida
Hook. f. as E. simmondsii Maiden, E. sieberi L.A.S. Johnson
as E. sieberiana ¥. v. M., E. rodwayi as E. aggregata Deane &
Maiden., E. subcrenulata as E. muelleri T.B. Moore and E.
amygdalinaas E. salicifolia Cav. There were also taxa recorded
in Tasmania described from hybrid material (e.g., from Mt
Nelson, E. unialata Baker & Smith {E. viminalisx E. globulus
Maiden 1915}; from Alma Tier, E. irby: Baker & Smith {£.
gunniix E. dalrympleana Pryor & Johnson 1971}; and from
St Marys Pass, E. taeniola Baker & Smith {E. amygdalina x
E. sieberi Jackson 1958}). In addition, there was incorrect
assignment to mainland taxa that do not occur in Tasmania
(e.g., E. haemastoma Sm.) or incorrect affinities recorded to
Tasmanian taxa (e.g., the Tasmanian E. perriniana F. v. M.
had been described as E. gunnii Hook. f. var: glauca Deane
& Maiden). During this period, Baker & Smith (1920)
undertook a major survey of the essential oils of the genus
Eucalyptus and those of the Tasmanian species, collected by
L.G.Itby, were completed in 1912 (Barker & Smith 1912). It
was not until the 1990s that a similar task was repeated with
modern analytical techniques (Li ez 2. 1995, 1996).

The early 1900s saw the end of the pioneering stages of
botanical discovery that focused on collecting, describing and
classification. The next stage of discovery of the Tasmanian
eucalypts moved to a more detailed and experimental ap-
proach to understanding the relationships between species
and their evolution.

TASMANIA'S INDEPENDENCE 1937

The new eraof scientific discovery wasled by Tasmanian-based
scientists. Its starting point can be traced to the presentation
of three key papers at the annual meeting of the Royal Society
of Tasmania on 8 November 1937. The first major study
of eucalypt chromosomes and cell division was presented by
McAulay & Cruickshank (1938), expanding an eatlier note
in Nature (McAulay et 2l. 1936). This work was undertaken
in the Physics Department at the University of Tasmania,
where Alexander Leicester McAulay was the Professor. He was
interested in the social and environmental applications of his
discipline (Davis 1990) and had agreatinterestin the Tasma-
nian eucalypts. The chromosome studies required the most
advanced optics available at the time and were undertaken
with Fletcher Donaldson Cruickshank who was hissecond in
charge and a specialist in optics. Interestingly, Cruickshank
wasadescendant ofone of Tasmania’s eatly explorers, Lieuten-
ant John Hayes, who visited southern Tasmania two months
after D’Entrecasteaux in 1793. Hayes’ charting of this area
and allocation of names such as Derwent River, Cornelian
Bay, Risdon, Ralphs Bay (originally Relphs Bay) and Betsy
Island, challenged the priority of the earlier French discoveries,
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PLATE 8
Robert Gordon Lindsay Brett (far left) taken in 1939 outside
the Hobars High School where he taught Science and Math-
ematics from 1918 to 1943 (from Bast 1963).

the reporting of which had been delayed by internment in
Java as previously detailed (Lee 1912, Taylor 1973, Horner
1995). A cousin of Cruickshank’s, Ernest Cruickshank, also
played a key role in the Tasmanian Field Naturalists having
E. globulus accepted as the floral emblem of Tasmania. The
karyotype studies that McAulay and Cruickshank undertook
heralded the University of Tasmania’s long-running interest
in eucalypt genetics that persists today, but in the School of
Plant Science, not Physics.

At the same meeting, McAulay (1938) also presented
a paper on the first experimental verification of natural
hybridisation between two eucalypt species. Considerable
debate had been held in scientific circles for decades as to
whether eucalypt species hybridised in the wild (see Griffin
et al. 1988). The first artificial hybrid had been produced
by a nurseryman in Canberra (Maiden 1919) and Maiden
had been arguing for some time that such hybrids did exist
in the wild (Maiden 1904). However, it was McAulay who
applied the genetic principles of progeny testing to give the
first clear verification of their existence in the wild. The E.
ovata x globulus hybrids he studied were found by Gordon
Brett near Bagdad. Similar wild hybrids can be seen today
at several sites on Mt Nelson and this hybrid combination
has been produced artificially (Lopez er i 2000).

The third key paper presented at this meeting was a major
taxonomic review of the Tasmanian eucalypts by Gordon
Brett (1938). This review was important as it challenged
the concept of discrete biological species and recognised
the large amount of variability and continuity within and
between many of our described eucalypt species, a large part
of which he believed to be due to hybridisation. Brett taught
mathematics and science at Hobart High School (pl. 8) and
had studied at the University of Tasmania under McAulay’s
father who was the Professor of Mathematics and Physics
at the time. Brett went on to describe one of the rarest of
all eucalypts, the Tasmanian endemic E. morrishyi (Brett
1939). Brett almost completed another manuscript that
was unfortunately lost to posterity in 1967, as in reflecting
on Brett’s life, Wilson (1975: 59) notes: “We recall the
disastrous bush fires of 1967 when he lost his home, his
professional library, most of his plants and other priceless
treasures including the manuscript of his long awaited
publication on eucalypts.”
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THE WAR EFFORT 1938-1950

While off to a good start in the 1930s, there was lictle
publication of eucalypt research during the decade of the
Second World War. During this period, the optical skills
of McAulay and Cruickshank, for example, were focused
on military work and an optical annex was established at
the University of Tasmania where staff supervised 280
workers producing camera and gun sight components
designed by Cruickshank (Davis 1990). However, some of
the earliest work on artificial hybridisation of eucalypts was
undertaken in Tasmania during and immediately after the
Second World War. For example, E. globulus x E. cordata
crosses were performed and almost certainly involved an
E. globulus female (St Davids Park) crossed with E. cordata
from Summerleas Road. Gordon Brett was involved in this
work and Max Gilbert (pers. com. 1984) indicated that the
progeny were planted at Taranna in 1945 and that he assessed
them in 1954. Crossing possibly started in 1940 and other
plantings were made in 1949. Interestingly, Tasmania was
not the only place where eucalypts were being artificially
hybridised during this war period. The largest program of
artificial hybridisation of eucalypts at the time was being
undertaken in Russia at a research station located near the
Black Sea (Pilipenka 1969), but full details of this research
were only revealed following translation of a review in the

late 1980s (Griffin ez /. 1988).

PATTERNS AND PROCESSES

The postwar decade saw many of the lines of enquiry clearly
established thatare pursued today. These research linesaimed
to understand the evolutionary processes that have led to the
patterns of variation and species inter-relationships seen in
Tasmania. Thiswork was initiated by the foundation Professor
of Botany (1947-1964), Horace Newton Barber (Barber
1963, pl. 9), and was continued by William (Bill) Dalziel
Jackson (pl. 10) who was one of his Ph.D. students and later
became Professor of Botany (1966-1986). Barber was trained
in genetics and cytology at Cambridge and was a Fellow of
the Royal Society of London whereas Jackson commenced
university studies during the uptake of ex-service personnel
following the Second World Warand undertookall hisstudies
at the University of Tasmania. They published in the highest
quality journals a series of landmark papers on continuous
(termed clinal) variation in the Tasmanian eucalypts (Barber
1955, 1956, 1965, Barber & Jackson 1957). This work was
backed by their increasing knowledge of eucalypt biology
(Barber 1954, Jackson 1958) and ecology (Jackson 1965,
1968), and clearly placed Tasmanian eucalypts on the modern
scientific map (e.g., Jones & Wilkins 1971, Endler 1977 &
1986, Frankham ez /. 2002).

Natural Selection in Action

A key paper was published in the journal Nazure (Barber
& Jackson 1957) which described a steep cline in leaf
glaucousness in E. uraigera on Mt Wellington, where at
the lower altitudinal range the population is uniformly green
while at the highest altitudes the population is uniformly
glaucous due to a covering of extra-cuticular wax (fig. 1).
This work was important, as Jackson (1960b) notes that at

x

PLATE 9
H. Newron Barber, Professor of Botany at the University of
Tasmania between 1947 and 1964, initiated early studies of
the processes leading to the evolution of the Tasmanian eucalypr
Slora (photo from School of Plant Science).

PLATE 10
Professor Bill Jackson (right) and Professor Lindsay D. Pryor
in post-retirement discussion. There were two main research
groups in Australia working on eucalypt genetics and evolution
during the 1950s and early 1960s — one in Canberra with
Pryor who was Professor of Botany at the Australian National
University, the other in Tasmania where Professors Barber and
Jackson were working. Professor Pryor focused on hybridisation
during this period whereas the Tasmanian group was focusing
on the role of natural selection in shaping variation patterns.
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FIG. 1 — Clinal variation in the glaucousness of adult and
Jjuvenile foliage on Eucalyptus urnigera with altitude on Mt
Wellingion, Tasmania. The adult trees were scored in the
native forest whereas the seedlings were grown in the nursery
Jfrom open-pollinated seed collected from the wild (redrawn
from Barber & Jackson 1957).

the time there was considerable controversy over the relative
roles of genetic drift and natural selection in population
differentiation (Wright 1948, Fisher & Ford 1950), and
even many selectionists concurred with Haldane’s (1959)
views that natural selection occurred slowly and acted in
a centripetal manner to restrict variation and evolutionary
pathways. Many thought evolution operated through subtle
differences in fitness. However, Barber & Jackson (1957)
argued that there was nothing subtle about nature and that
the changes in just one or two genes can mean the difference
between life and death over very short geographical distances.
Experimental evidence comparing phenotype frequencies
in the adult and seedling cohorts supported the argument
(Barber & Jackson 1957) and a subsequent progeny trial
at Collinsvale clearly indicated that glaucous individuals
from high altitudes could not survive at low altitude sites
(fig. 2). The functional differences in phenotype observed
along this cline were later examined by Thomas & Barber
(1974a, 1974b) in one of the earliest attempts to provide a
mechanistic explanation for such clines and the variation in
fitness. Subsequent research identified partial barriers to gene
flow along this cline arising from a stepped cline in flowering
time (Savva ez al. 1988).

Barber and Jackson’s ideas were strongly influenced by
the concurrent work of Max Gilbert, from the Forestry
Commission who was studying the regeneration of E.
regnans forest in the Florentine Valley after fire (Gilbert
1959, Barber 1965). At a current maximum height of 92 m
recorded on a tree in the nearby Styx Valley, this species is
cutrently the world’s tallest flowering plant in natural forest
(Hickey et al. 2000)!. His work showed that fierce density
dependent selection must occur as the regenerating forest
thins from over 100 000 seedlings per hectare after a fire
to just a few per hectare (300 years post-fire), with only the
very fittest surviving to contribute to the next generation.
Intense selection against the products of inbreeding has
subsequently been verified experimentally (Hardner &
Potts 1997).

! A recent laser-based measurement of a E. regnans tree in the Andromeda
stand (the ‘Mount’ tree) has now given a tree height of 96 m (John Hickey
pers. com. February 2003). The maximum height recorded for £. regnans
in Tasmania is 99 m and for E. globulus 101 m (Hickey et al. 2000).
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FIG. 2— Survival of open-pollinated progenies of Eucapytus
urnigera collected at a range of altitudes on Mt Wellington
in an experimental field trial ar Collinsvale (400 m). The
data (8-35 years old) were collected by students of Botany at
the University of Tasmania and the 47-year-old data by P.
Tilyard. While there is clear selection against the glaucous,
high altitudinal forms compared with the green, low-altitude
Jorms at this low altitude site, this selection was not manifest
in differential survival uniil ar least 16 years after planting.
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FIG. 3 — Hypotheses proposed to explain the origin of continuous variation in the Eucalyptus vernicosa complex on mountains
in Tasmania include (A) primary integration and (B) secondary intergradation. Primary intergradation would involve disrup-
tive selection acting initially on a single gene pool with differentiation of extremes occurring in situ and countered by gene flow.
Secondary integration would involve extreme morphbs differentiating in isolation followed by subsequent contact, then hybridisation

and introgression creating a continuum (from McGowen 2000).

Clinal Variation in the Tasmanian Yellow
Gums

Bill Jackson extended these studies of clinal variation from a
single trait to the level of the whole plant phenotype in his
Ph.D. studies on the TasmanianYellow gum complex (Jackson
1960a, 1960b). He showed that continuous variation exists
between the three taxa from the unique shrub-like eucalypt
E. vernicosa on mountain-tops, through E. subcrenulata to
the tall trees with affinities to £. johnstonii in the sub-alpine
forests. He attempted to deal with these multivariate clines
but was hampered by the lack of computing power, instead
being forced to use bivariate plots and ratios to display the
multivariate phenotypic patterns. The genetic basis of these
clines was demonstrated unequivocally through the develop-
ment of common experimental gardens for seedlings derived
from seed collected from different parts of the altitudinal
range (pls 11-13).

The key question Bill Jackson was attempting to answer
was how do these highly differentiated clines arise? He
postulated two mechanisms (Jackson 1960b) to explain
their origin:

(i) intensedisruptiveselectionactingonasingle population
(fig. 3A), or

(i) hybridisation between forms that have evolved in geo-
graphic isolation and subsequently come into contact
(fig. 3B).

A major component of his work involved establishing a
rigorous statistical approach to the quantification of this
variation. In this respect he was strongly influenced by
Sir Ronald Fisher (1930, 1936, 1937) who was the father
of modern statistics and was based at the University of
Adelaide during the late 1950s and interacted with the
research group at the University of Tasmania during this
period. This era founded Bill Jackson’s long-standing interest
in the application of statistics to biological problems and
many students have fond memories of his long-running

Biometry course.

QUANTITATIVE GENETICS

The line of statistical research established by Bill Jackson has
led to the School of Plant Science at the University of Tasma-
nia now having one of the largest research groups studying
quantitative genetics of eucalypts. This work aims to use the
phenotypic similarity between relatives in experimentally-
designed trials of either open-pollinated or full-sib (known
mother and father) progenies to estimate the extent to which
traits are under genetic control. The application of this work
to tree breeding involves using such experiments to predict
which parents or offspring carry the most favourable genes
or gene combinations. The scale of the experiments currently
being undertaken and the technology for their analysis would
be beyond the imagination of scientists of the 1960s and even
1970s. Many of the statistical and multivariate analyses that
Bill Jackson was attempting were innovative and beyond the
technology of the time. Calculations that were then taking
months to do are now standard and can be done in seconds
using high-speed computers.

Quantitative genetic studies of population variation in
many of the Tasmanian eucalypt species have now been
undertaken by students and staff at the University of
Tasmania. Species studied include E. dalrympleana and
E. viminalis (Phillips & Reid 1980), E. coccifera and E.
nitens (Shaw et al. 1984), F. gunnii and E. archeri (Potts
& Reid 1985a, 1985b), E. perriniana (Wiltshire & Reid
1987), E. cordata (Potts 1989), E. risdonii and E. tenuiramis
(Wiltshire et 2l 1991, 1992, 1998, Turner ez al. 2001),
and E. barberi (McEntee et al. 1994). However, it is the
quantitative genetic work on E. globulus that has made
this species one of the most intensively-studied forest tree
species (reviewed in Dutkowski & Potts 1999, Raymond
2001, Lopez et al. 2002). Professor Jamie Kirkpatrick
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PLATE 11
FEleven-year-old plants of (A) an alpine type intermediate between Eucalyptus subcrenulata and E. vernicosa and (B) a forest
type E. johnstonii at an arboretum at Stoodley in northern Tasmania (240 m altitude) (from Jackson 1960b).

< PLATE 12

v Typical five-year-old seedling of Eucalyptus vernicosa (lefi—
Franklin Range 760 m), E. subcrenulata (righs—Frankland
Range 550 m) and E. johnstonii (Mt Wellingron 730 m)
grown in a common environment ar Hobart demonstrate a
genetic basis to variation in plant growth and form (from
Jackson 19606).

PLATE 13
Typical leaves from parents (top) and progeny raised in a
common environment at Hobart (bottom) showing a strong
genetic basis to variation in leaf morphology berween Euca-
lyptus vernicosa, E. subcrenulata and E. johnstonii forms
in Plate 12 (from Jackson 19606).
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FIG. 4— A dendogram showing molecular affinities of populations of the Eucalyptus vernicosa complex (A) based on micros-
atellite markers which are believed to be neutral to selection (from McGowen et al. 2001). Planis with affinities to E. vernicosa
(v), E. subcrenulata (5) and E. johnstonii (j) trees were sampled along altitudinal gradienss ar three locations (Mt Arrowsmith,
Mt Picton and the Hartz Mountains). The hypothesis explaining the origin of the continuum between E. vernicosa and tall
forest forms resembling E. johnstonii in habit at the base of the mountain is shown in (B) (from McGowen 2000). In this case
it is argued that in contrast to previous suggestions (fig. 3), the continuum is due to the convergence of two gene pools towards
the same morph at intermediate altitudes (McGowen et al. 2001).

undertook the first major study of E. globulus during his
Ph.D. studies at the University of Melbourne (Kirkpatrick
1975, see also Jordan ez al. 1993). The patterns of diversity
in the E. globulus gene pool have now been studied in large,
range-wide collections of open-pollinated seed lots that have
been distributed around the world for breeding purposes,
starting over 25 years ago (Orme 1977, Borralho ez al. 1992,
Eldridge ez al. 1993, Lopez ez al. 2001). We now know the
extent of genetic control of numerous traits including those
affecting growth and survival, tree form, sexual reproduc-
tion, the timing of the distinctive heteroblastic change,
characteristics of the juvenile leaf, coppicing and lignotuber
development, bark and wood properties, and susceptibility
to numerous pests. We know how genetic variation in the
various traits is correlated, and how the expression of this
variation changes with age and environment. We know how
this genetic variation is distributed in native populations,
not only on a broad geographic scale (Dutkowski & Potts
1999), but also within (Hardner et 2 1998) and between
(Jordan et a/. 2000) local populations. This detailed genetic
knowledge is superimposed on a detailed understanding of
breeding systems (e.g., Patterson ef 4/. 2001, Pound ez al.
2002), pollination ecology (Hingston 2002) and hybridisa-
tion potential (Gore ez al. 1990, Potts ez al. 2000, Volker
2002), Such knowledge, coupled with simple techniques
now developed for controlled pollination (Williams er a/.
1999), has made E. globulus a model tree species for genetic
and evolutionary studies.

MOLECULAR GENETICS 1990 ONWARDS

A new era in our understanding of eucalypt genetics and
evolution hascomeabout through the revolution in molecular
genetic technologies that has occurred over the past decade.
Researchers in the School of Plant Science were the first to

publish on DNA variation in eucalypts (Steane ez 2. 1991,
Sale ez 2/ 1993), and the stimulus for this work was the
development of tools to study the evolution of the Tasmanian
eucalypts. We can now monitor directly variation not only
in the nuclear DNA (e.g., Steane er 4/ 2001, 2002), but
also in the small maternally inherited DNA molecules in the
chloroplast (Vaillancourt & Jackson 2000, McKinnon ¢z al.
2001b) and mitochondria (R. E. Vaillancourt & A. Petty,
unpubl. data) of eucalypt cells.

The development of this DNA technology has taken
many years, but we are now at the stage where it can be
applied on a large scale to address some of the questions
Bill Jackson was asking decades ago. We have studied his
Yellow gum cline and to our surprise the molecular data
suggest that the continuum he observed is actually the result
of the convergence of two separate gene pools (McGowen
et al. 2001: fig. 4). DNA markers have revealed marked
differentiation between populations of E. globulus (Nesbitt
et al. 1995) with mainland populations morphologically
classifying as the Tasmanian Blue gum, quite different from
Tasmanian populations (Jones ez al. 2002). Studies of the
patterns of chloroplast variation in E. globulus and other
Tasmanian species have provided evidence for past migration
routes and glacial forest refugia (Freeman ez 2/ 2001) and
the sharing of the same chloroplast types by many species
has provided evidence for ancient hybridisation amongst
our species on a previously unimaginable scale (Steane ez
al. 1998, McKinnon ez al. 1999, 2001a, in press).

THE FUTURE

The next decade will see major advances in our understanding
of the eucalypt genome, due to research that is mainly driven
by the worldwide commercial significance of eucalypts. The
Tasmanian species haveand will continue to play an important



rolein this research. The first sequence of the importantlignin
gene CAD in trees was undertaken by French researchers
working at the University of Toulouse with the Tasmanian
endemic, E. gunnii (Feuillet ez al. 1993, Grima Pettenati
et al. 1993). This was also the first eucalypt-specific gene
sequence published. Rudimentary maps of the genome of
several eucalypt species have now been published. E. globulus
is one of the species most intensively studied and maps of its
genome have been published by Australian (Vaillancourt ez
al. 1994, Bundock ez 2/ 2000, Thamarus ez 2/ 2002) and
overseas (Marques ez al. 1998) research groups. Research is
now focusing on identifying mutations, genes or genomic
regions responsible for the variation in traits of economic
significanceincluding growth, propagation and wood quality
traits (Marques et @l. 1999, Moran e 2/. 2002, Thamarus
et al. 2002, Poke et al. 2003) as well as hybrid inviability
(Vaillancourt ez 2l 1994, Myburg er 2l 2003). There are
now several databases containing the sequences of many of
the genes expressed in various tissues (e.g., cambium) of
Eucalyptus, but these are not publicly available and are small
compared to thoseavailable in crop species. Moves are already
afoot to increase such sequencing efforts overseas (e.g., the
GENOLYPTUS project in Brazil; Grattapaglia 2001) and
thereis growing interestin commencinglarge-scale sequencing
of the eucalypt genome — just as has been done with the
human genome.

While such genome studies with eucalypts can and
are being done in many laboratories around the world,
researchers at the University of Tasmania have a special
niche. In addition to the technology, there is ready access
to the natural ecosystem on an island with great diversity in
environments and plant adaptation in which to apply these
techniques. This is coupled with a long history of scientific
exploration of eucalypt genetic diversity as well as clearly
defined questions to answer thanks to the efforts of visionary
botanists such as Newton Barber and Bill Jackson.
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