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I Mixed Western Blue Cum seed and
I chaff extracted from native capsules.
I The chaff has to he removed hefore it
can be used in th€ nursery,
Photo - Kim Hor^/e

tnnsfeffed to a desktop computer. All of
the field and genetic information is
integrated by CALM's Tree Breeding
In fo rmat ion  Management  Sys tem
(TBIMS) to calculate the breeding value
of each tree-it5 volume and density.

HARD TO MULTIPLY, SLOW
TO FLOWER

New challenges arose. Although
CALM was experienced in the breeding of
pines for seed production (see'ln Search
of the Perfect Pine', LANDSCOPE,
Autumn 1992), the Western Blue Gum
offered a different set of problems. This
hardwood species is both slow to flower
and difficult to vegetatively propagate, or
clone. Both are necessary to gain the
greatest breeding improvement and to
produce seed.

To solve the cloning problems of the
species, micropropagation using tissue
culture methods was investigated.
Although this \,\,oody species is relatively

I Western Blue Gum seed is given a final
I clean so it can be used on a mechanical
I precision seeder machine in the
nursery.
Photo - Mark Dalton

easy to initiate from both seed and adult
material in sterile culture, with good
shoot multiplication rates, it has poor
rooting ability. As a result, very few
plantlets have been established in the
field to allow the technique to becritically
assessed. This rooting difficulty hampered
progress to such a degree that other
cloning methods were sought and, as a
security, alternativeways to establish seed
orchards tried.

One ofthe cheapest\\,ays to make an
orchard that provides improved seed is to
use seedlings. Seedling orchards for
improved volume production can be

established in t\ro ways. The first will
produce E. globulus seed with a volume
improvement of between eight and 12
per cent. The orchard seedlings are
planted at the same time as a series of
progeny trials. As the trials grow and are
measured and analysed, the information
is used to remove the poorly growing
families from the orchard, so that
eventually the most vigorous trees with
the best genes remain forseed production.
Alternatively, seedling orchards can be
planted with seed from the best familres
available, identified from extensive trials.
The gains of 15-20 per cent in volume
from the seed produced from these
orchards are greater than those from the
first method, though they are delayed
because of the need to wait until the
parents are fi rsttested before the seedlings
can be planted.

I R&it: Joe Stritof inspecting the
I Western Blue Gum grafts at the
I Wanneroo Craftino Centre.
Photo - Liz Barbour
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I a?dr A bud on an E globulus seedling
I with juvenile foliage. This was the
I breakthrouAh which indicated that
pachobutrazol would stimulate fl owering
on E. globulus inWestern Australia.
Photo - Liz Barbour

I Below left: The flowering effect of
I pachobutrazol applied to a graft at the
I Manjimup Plant Propagation Centre
Photo - Kim Howe

These orchards are ofno value unless
they flower and cross-poll inate to mix
the genes and produce seed. However,
E. globulus is slow to flower. Initially,
therefore, CALM planted E. globulus

orchards  in  s i tes  f rom A lbany  to
Cnangara, in the hope of finding perfect

environmental conditions to stimulate
flowering.Although some sites have been
slightly better than others, there has so
farbeenno marked difference. The trigger
for early flowering did not seem to be
possible in Western Australia.

The answer came from an unexpected
source-the use ofgrowth retardants as
a means of stunting a tree to reduce
street pruning costs. lt was noted that
t rees  t rea ted  w i th  pachobut razo l

flowered copiously, so much so that it
was drawn to the attention of Dr Rod
Griffin, then working for the CSIRO.
Working with a eucalypt species closely
related lo E. globulus, he showed that it
could be used to increase seed crops. Liz
Barbour tried this chemical on the
Westem Blue Gum, with startling results.
Not only did the seed crop increase, but
it accelerated the fl owering of some clones
to such a degree that, whereas flowering
was usually expected after seven years, a
seed crop could now be produced after
only three. This chemical had made the
orchards productive.

ORCHARDS OF CLONES
The best way to achieve volume gain

is to establish orchards of cloned trees.
Exac t  cop ies  o f  the  bes t -known
perforrners in the field are brought
together at one site for cross-pollinabon.
This type of orchard will give a volume
improvement of about 40 per cent over
the entire bluegum population.

A vegetative propagation method was
needed to make the clones. Because of
the rooting difficulty of E. globulus,

neithertissue culture nor rooted cuttings
was considered. An old horticultural
technique, grafting, was used.
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I Rrglr1r The removal of the stamens and
| 0ollen from the flower. This exposes the
I stigma, which wil l receive pollen from
another Western Blu€ Gum a w€ek later.
Photo - Kim Howe

Crafting is the splicing of a piece of
branch material on to a young plant for
vigorous growth. In the Westem Blue
Cum program, it has been used with
grea t  success  to  capture  the  bes t
selections. Perfectingthe technique took
a number ofyears, butwith young, vigorous
rootstock and clean material fuom the
parent tree, grafting success can now
average 80 per cent in the spring season.

A program was then set up to graft

the best trees scatteredaround the South
West so that they could be brought
together at a single site. For the seed
demands of the growing bluegum
industry, it was calculated that initially
8 000 grafts were n€eded, which would
cover 20 hectares. To complete such a
large grafting program, and to meet the
demands of other species-breeding
programs, CALM's Wanneroo nursery has
been remode l led  in to  a  spec ia l i sed
gmfting centre.

The grafts are established in the
orchard either in autumn or spring,
treated with the growth retardant, and
fertilised and irrigated through the year.
The first buds start appearing around
Christmas and are observed rigorously
from July onwards for signs offlowering.

To ensure cross-pollination, a number
of trees must be flowering at the same
time. If this does not happen, the
poll ination has to be done artif icially.
Pollen is collected and specific pollens
are carefully placed onto the female fl ower
part, the stigma. The stigma has to be
'ripe for successful poll ination: this is
detected by a droplet ofl iquid forming at
the tip of the stigma. If the stigma is
reddening, the poll ination period has
been missed. This entire sequence (the
llower opening, the anthers oflering their
po l len ,  and the  s t igma becoming
receptive) happens within a week.

The flower then slowly transforms
into a capsule. As it ripens, the seed
begins to develop inside. This process
can take  any th ing  f rom s ix  to  n ine

months, depending on the dryness ofthe
weather. When the capsule is brown and
woody, itis ready to be harvested. Capsules
are then passed to the CALM nursery at
Manjimup for extraction of the seed,
cleaning, and planting.

FUTURE PERFECT
The Western Blue Gum is a major

step in CALM's program to'domesticate
an Australian tree species, improving
prospects for tree-cropping and pulpwood

produc t ion .  Fu ture  breed ing  u , i l l
concentrate on desirable characteristics,
such as increased density, pulp yield,
and speed ofgrowth. The genetic make-
up wil l also be refined, combining genes

to make the new species more resil ient
t o  i n s e c t  p e s t s ,  p a t h o g e n s ,  a n d
environmental extremes. The purpose is
to produce a tree which is resil ient as u'ell
as productive, opening up a better future
for farmers, wood-producers, and the
Western Australian environment.

Liz Barbour is technical adviser in tree propagation and €enetics. Trevor Butcher is a senior
research scientist responsible for CALM'S tree-breeding programs. Both can be contacted at
CALM'5 Science and Information Division on (09) 334 0299.

lnspect an E g/obuluJ seedling Ior
quality. Check the stem diameter,
look for a pruned fibrous root
system and notice if the foliage
has a red tinge to show the
seedling is hardy. Allthese aspects
will help in the survival of the
seedling. To be confidentthat the
seedling will giveyou extra profit
from its volume production in l0
years' time, look for the Western
Blue Cum label.
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The golden whistler is a common forest
bird. 'Forest Focus' (on page 10)
dbcusses a fiue-year studg into the
effects of timber haruesting on forest
bilds. insects and mammals-

Aboriginal people of the northem
deserts mll the black-headed python
'wamtrung kalpa', which roug hl!
translates as 'grinder or mtsher ofrock
uallabies'. See the storv on page 17.

In the closing dags of 1991, heaug
doumpours of roin flooded Rowles
Lagoon in WA's coldfields; and so
began an unusual geor of floods, frogs,
flowers and fires (see page 42).

Radio collars are frtted to feral cats to
help scimtists track their mouements.
'Hunting the Hunter', on page 36,
foqtses on research into the habits of
these supreme desert hunters.

HUNTING THE HUNTER
NEtL BURRoWS & PER CHBTSTENSEN ................................ 36

FLOODS. FROGS. FLOWERS AND FIRES
ANDY CHAPMAN

THE WESTERN BLUE GUMS ARE HERE
UZ BARBOUR & TREVOR BUTCHER
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The 10th Light Horse Memorial Trail
is one of ht)o ualktrails in Neerabup
National Park. The story on page 22
takes Uou itrside thk little-knou,n park
in Perth's northen suburbs-

The majesticand graceful whale shark
visits the north-west of Westem Australia
ench year and is fastbecominga major
tourist attraction. What does the future
hold for theworld's largest fish?
See page 28.
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The illustration is by Danka Pradzynski.
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