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A classic lesson in

boron deficiency

here are noble rees, semi-

noble trees, and, well,

ignable teoes. Fucalyplos is
vsually pud inloe the third category,
and in some countries is regrded
as a rather undesivable Aostralian
irnrnipranl, Yel it i an ideal source
of cellulose lor the pulp and paper-
making industey, and perhaps
nalure’s most eficient converter
of solar energy, water, and
nutricots into thimber Tamnass.

Iar encalvptus grows very quickly,
[n gaod, warm conditions,
Fnealypins plobales, lor example,
will grow to over 12 meters (nearly
AHE In eight to ton vears, and be
realy e harvesting, Aller felling,
it will then regenerale from the
stuimp, ang the Best shoots will
prove]uce o second, equally viable
crop in another eight to ten vears,
and et a thind crogr in the third
eirhi/en vear pedod. Thus in less
than 30 vears, encalvplus will
procluee almast 2000 tminaes of
wood per heclare, as compared
with spruce which vields about
12t tonnes per heelares in The
same period, ar pine which gives
abour 100 tonmes in 40 vears, For
sl and papes, cucalyplos s al
least as good as slower-growing
soflwoods,

However, il allowed 1o go on
growing, fcalvdins glodulus can

Sewad, weelesy envalablus tw fovegrond, gndreated by bovon, e sxacti the same ape o8

Realthy, havos-freated troas boldnd.

rize o well over 100 meters (330
ft}, while its cousin, Excalvitus
amamdelena, can altain 161 melers
{525 (1) thus challenging in height
the Calitornian sequoia. Not bad
for an ignoble penes. Yel in
common with much {Turopean)
loresiry, thelr status is such that
frescpucntly encalyplios are

refepated to poor or marginal land.

They can grow where Tow ather
trees will survive,

some yoars aga, Porbugoos:s
papermakers allempted to gronw

Mumber Bight {200 e Wadey Mramves

Fyealvitus miobufyz on the bare
slopes of TrasoshMonles,
erstward of Oporta, Torrid in
sumimer, reexing in winter, these
mountaing soil consists manly of
metamorphic rock (or schist), and
virtually nothing grows thore
naturally, Sure enongh encalyphis
Irees took root in the schist, b
instead of growing straight and
a1l they developesd inlo round,
semi-prostrate hushes with
excessive branching - useless for
pulping. They also appeared to he
excessively vulnerable 1o frost




larmage, Aller a promising stact,
the papermakers’ experiment
seemed to have foundered, ot the
s0il seience department at the
University of Tras os-Montes ¢
Alto Douro (UFTADY in Vila Real
Tzl olher ideas, and began a
series of tests on its own acoount.

Professors Coulinhe, Vale, and
Bento theorized that it might be
sonle micronutricnt deficieney n
the: sehist which was responsible
for the trees” deformity, and
considered baron the mast likely
candidade, In his first experiment,
severdl hundred semi prostrate
eucilvpti throee or four vears of ame
wert cul Track Lo Lheir stumps so
that they could regencrate. They
wore dividesd into sections and e
surrcnnding schist was then
treated with 20 grams, 40 grams,
or 80 grams of boron per lree - or
willt o boron at all. Boron was
given in the form of Ferfibor ™
fectilizer barate which s 147
percent boron. No other nutrient
or fertilizer was applicd. That was
i the speing of 1993, four dilferent
enealyplus populations within the
interior of Portugal being scloctod
for the cxperitnent, Vila Flor,
Castelo Branco, Oliveira do
[Tospital, and Baiao,

Some st monlhs later, eucalyptus
leaves from each section were
analvzod for boron comtent. Thisse
frorn The uniresled sections had
Boron contents of less than nine
milligrams per kilogram whereas
thpge from the ireated sections
had from 446 {o 106 me/leg boron.
Clearly baron applicn] o the schisl
wis being talen up by the trees
hut was it having any offect on
thedr grosdh ?

The regenerated shools were
measured and compared i the
spring o 1994 and again one year
later. Their height, their diameter
al breast height (1.3 meters/4.2 1),
ancd the Tig=al area, that is the areg
of the shoots al stump level, were
the main parameters for assessing

Ttnas=s production. At once it
became apparent that the boron-
lreated trees wore signilicand by
{aller and thicker than the
untreated trees, They wore also
stradght and frec ol the delormilies
and “frost damage’ previously
experienced. The untreatod trees,
howewer, wore heginning Lo exhibil
all the baul old symptoms including
apparent damage by frost
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Prisfessor Coutinho and colleagucs
do not consider that boron indoees
frost vesistance per se, but rather
Lhal boron deficient trees become
pariicularly sensitive to adverse
coviranmenlal conditions,
including frost,

By 1995 the differences were even
more marked, particularly in
Castelo Branco. Here The lrees
[hatl had received the amalles
dose of boron were 33 peroeit
witler al breasd heighl and G0
pereenl laller than the trees which
had received no boron. And they
were more than awice as farge al
the hase, Interestingly, however,
trees which had received higher
doses of boron liack In 1995 were
nol siemifteantly bigger than those
which had only recrived 20 prams,
They dil, however, relain higher
levels of leaf boron, This implied
the possibility that later in the crop
cvcle they mightl cugroe the 20
STA TS,

Dhiring 1994 and 1995, tests were
also carvied out in four other
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plantations. The purpeese of this
research - which was sponsored by
seporeel, a Portugiese papor
making company, and Ty the BTZ
Borax company responsible for
Iherian affairs, Borax Espafa - was
to corroborate inilial conclisions
aboul the benefits of boron
supplementation, and to
investigate the relalive advantages
nid cly of different dosages but
alzo of dilferent sources of boron.

[n geoneral, the same pallern of
Fast, straighl growth yielding
higher volumes of binmass was
confirmed. Mowhere, however,
wis Lhe heneficial boron effect so
pronounced as at Castelo Branco.
The alyvinus conclusion s that
Caslels Branco's soil is (he most
boron deficient of the cight
plantaticns lestied,

The lalest 1996 measuretents
show that trees which were given
only 20 grames of horon in 1993 are
new beginning 1o exhibit some of
the deliciency signs again, while
the trees which received 40 and 50
prams continue to geow tall and
straight, They scem likely 1o
produce sipnificantly more wood
al the end of the experiment.

IMrofessor Coutinho and his UTATY
team are currendly invesligating
whelher any beneficial ellect is
produced by boron in plantations
relicnvedd 1o b boron=sulicient. In
Lhe spring of 1996, they also began
an experiment on the effects of
Broran supplemen alion on pine
(Finns pince) in the Tras-os
Montes region.

The cxperiments conlinue,
vielding fresh evidence season by
seaso. I is not oo carly o
conclole: that many rain-fod,
seemingly barren areas in the
Mediterrancan rogion am)
clsewhiers, which are distant from
Lhe sea and have sandy soils poor
in organic matter, may well be able
Lo grrowe heallhy, profitable crops of
eucalyptus, given a little help from
baron fectilizers,
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