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SUMMARY
Five exot ic  eucaLypt  species were successfu l ly

estabLished on a sandy loam soi l  typ ica l  o f  the
Donnybrook Sunkland.  The opt imun in i t ia l .  fer t i l iser
appl icat ion appeared to be 100 g per  t ree of
" A g r a s  N o .  L "  ( 7 . 9 7 "  P ,  l - 8 2  N ) .  T h i s  a p p l i c a r i o n
prov ided good in i t ia l  grov/ th rates and low seedl ing
m o r t a l i t y  w i t h  a l l  s p e c i e s .

Eucalgptus g lobuJus grew the fastest ,  but  appeared
to requi re potass ium at  h igh rates of  n i t rogen and
phosphorus fer t i l isat ion.  However,  a  more comprehensive
fer t i l iser  t r ia l -  is  necessary to  accurate ly  detern ine
the fer t i l iser  requi rements of  eucalypts on the
Sunkland soi ls .



INTRODUCTION
The proposed Donnybrook S(1rrkland pi114

plantat ion wi l l  consis t  o f  ce l ls  of
Pinus zadiata D. Don. separated by hardwood
buffer zones (Forests Department of Western
Austra l ia ,  1975) .  Large areas of  the
Sunkland are affected by jarrah dieback
disease eaused by the pathogen Phgxophthara
cinnanomi Rands, and the forest in these
areas is severely degraded. Dieback-
res is tant  exot ic  eucalypts could be used
to rehabilitate hardr,rood buffers affected
by the d isease,  and return the forest  to  a
productive condition. Ilowever, so il
fertil ity in the Sunkland is so poor that
no exotic eucalypt will grow at an econooic
rate without the application of fertii-iser
(F. I t .  McKinnel l - ,  personal  conrnunieat ion) .

Responses to nitrogen and phosphorus
fer t i l isat ioo have been obta ined wi th
var ious eucalypts.  Cromer (1971)  showed
that nitrogen application increased the
bei.ght growth of a range of eucalypts
grown on former farm land in Gippsland,
Vic tor ia .  Phosphorus a lone d id not
produee a growth responae in any species,
bljt EucaTgptus globulus showed a positive
ni t rogen-phosphorus in teract ion.  A
siu i lar  in teract ion has been noted by other
researchers, for example Loneragan and
Loneragan ( 1964 ) working lrith
E. diversicoTor at Manj inup, I,lestern
Austra l ia ,  and Mclntyre and Pryor  (1974)
using E. gxand.is at Coffs llarbour, New
South Wa1es.

In view of the possibl-e roLe of e:.otic
eucalypts in the Donnybrook Sunkland, a
fer t i l iser  t r ia l  was establ - ished to
determine whieh of five dieback-res istant
species grew best  under  Sunkland condi t ions.
Three conpound nitrogen and phosphorus
fer t i l isers were evaluated to determine
lrhich \,/as the most suitable for eucalypt
growth, and to detennine the optimuu
level  o f  appl icat ion for  each fer t i l iser ,

METHOD
The t r ia l  is  s i tuated in  the

Jarrahwood pilot plantation in the north-
east section of the Donnybrook Sunkland.
The soil- is a typical Mungite sandy Loam
(smith,  1951) ;  there is  a grey sandy loam
at the surface, and the colour becomes
lighqer and the texture heavier with
increasing depth.

The t r ia l -  was establ - ished in  1.975

after cLearing, windroting and burning
ir L974, fhe siLe ras ploughed. and
noun<led before planting. The euealypt
seedlings, vhich had been grown in pots,
were planted in the first w6ek of June
L975,  and the in i t ia l  fer t i l ieer
treatments were applied in Augrist L975.

The five species used in the trial
were E.  gLobuLus Labi l l , ,  E.  microcoxgs
F. Muell., E. cApellocarpa L. Johnson,
E. oread.es R.T. Bak. and 8. resinifera Sm.
These were selected as the nost pronising
af ter  ear l ier  species screening t r ia ls .
Three compound nitrogen and phosphorus
fer t i l isers were uaed:  "Agras No.  L"
( 1 8 2  N ,  7 . 9 2  P ,  L 6 Z  S ) ,  r r V i g r a n  9 - 9 - 9 "
(92 N,  42 P,  7.57"  K)  and "Boost  Crop ' r
( 4 2  N ,  3 . 5 2  P  ,  2 . 5 2  K )  .  T h e  n i t r o g e n
in a l l  three fer t i l isers is  in  the forn
of amonium compounds, The availability
of phosphorus in the three fertil isers
var ies.  A l l  the phosphorus in  "Agras No.  l r l
is either lrater- or c itrate-soluble . Most
of the phosphorus in "Vigran 9-9-9" is
e i ther  water-  or  c i t ra te-solubLe r r i th  a
snaLL proportion acid-soluble. The reverse
is  t rue of  "Boost  Crop" ,  in  which nost  of
the phosphorus is in an acid-solubl-e forn.
Each fer t i l iser  was appl . ied at  rates of
50,  LOO, 200 and 4O0 I  per  t ree.  No
controL (zero application) was included
becauee experience has shown that nithout
fer t i l isat ion,  exot ic  eucalypts do not
grow on the Sunkland (F.H. McKinnell,
personal conrnunication) .

Each species nas planted in a bl-ock
separate f rom the others.  Wi th in each
block the twelve t reatments (3 fer t i l - isers
x 4 appl icat ions)  were repl icated four  t ime{
in L ine p lots  of  13 t rees each,  and the
i.ndividual treatments were alLocated
randomly \,rithin the replicates. Where
possib le,  ashbeds were avoided because
their effects on tree growth wouLd have
masked those of  the fer t i l iser  t reatments.

Ihe E - gTobulus seedl-ings gre,ld very
rre l l  a t  f i rs t ,  but  by June 1976 a h igh
proportion had developed deforued purple-
coloured leaves and leaf drop occurred on
some plants,  A broadcast  appl icat ion of
"Agras No.  1"  at  the rate of  50O kg.ha- l
on the .8. globulus block in Septeuber
1976 xesul ted in  the rapid d isappearance
of these symptoms.

Percentage survivaL and tree height
were measured in March 1976, and tree
height  was remeasured in  Apr i l  l -977.



RESULTS
Percentage survival of some species was

reduced (p < 0.O5) by the appl icat ion of
1-arge amounts of aome of the fertil isers
(Fig.  f ) .  "Agras No.  1"  was the most
tox ic  of  the three fer t iL isers testedt
folLowed by 'rVigran 9-9-9" and then
"Boost  crop ' r .  The degree of  tox ic i ty
appeared to be related to the nitrogen and
phosphorus content  of  the fer t i l isers.

E. globuLus was the Least sensitive to
high levels  of .  fer t i l iser ,  fo l lowed by
E. cgpeTlocarpa, E- microcorgs.
E. resinifera and E. oreades in ascending
order  of  sensi t iv i ty .  The ef fects  of
h igh rates of  fer t i l iser  appl . icat ion on
E. globulus and E. cqpeTTocarpa were of
no practical significance; however, for
the other three species the reduction in
survival (approxinately 2O7") is
unacceptably  h igh.
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Figure 1: Percentage survival of five exotic
var ious l -evels  of  fer t i l iser  appl icat ion.
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The mean height data one year after
pLant ing (F ie.  2)  sho\ t  t rends s imi lar
to those shown by the percentage
survival data. At the two highest leveLs
of  appl icat ion of  r rAgras No,  1"  the
growth of  a l l  speeies was depressed
relative to the optimum level of
appl icat ion of  th is  fer t i l iser  which is
10O g per  t ree.  The h igh levels  of

AGRAS No.  I  (  g /  t ree )

V I G R A N  9 - 9 - 9  (  s /  t r e e  )

FIGURE 2: Growth response (mean heights) of
of  appl icat ion of  three d i f ferent  fe t t i l isers

"Vigran 9-9-9" depressed the grolrth of
only  the most  sensi t ive species,
E. resinifera and E. oreades, whiLe high
levels of ItBoost Cropt' reduced the growth
of E. oreades only. With all species
except E. o.reades and E. resinifera,
maximum growth was not reached, even
with the 40o g appl-ications of "Vigran

9-9-9t' and rrBoost croo".
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E. gTobufus sholred the best height
growth in the first yeai, followed by
F  ^ t t ^ 6 1 l ^ - ' r ^ t  F  m ;  - vE*.  - .  " . - - -ocorvs '
E. resinifera and E, o.reades. The growth
resul ts  for  the second year  ( f ig .  3)
fo l lowed the same t rends.  I { i th  the
except ion of  the 4O0 g per  t ree
"Vigran 9-9-9rr  appl icat ion to E.  gTobulus;
"Agras No.  1"  at  10O g per  t ree prov ided

the besf growth in the fixst Lwo years.

The i.arge increase in height growth of
E. gTobuLus in the second year is probabl-y
due to the application at age l year of
5O0 kg 'ha- t  "Agras No.  1" .  This
refer t i l isat ion makes i t  impossib le to
compare the growth of E. gTobulus wittl
that  of  the other  four  species af ter  the
f i rs t  vear .
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FTGURE 3: crolrth response (nean heights) of five exotic eucarypt species to variousrates of  appl icat ion of  three d i f ferent  fer t i l isers _ 1977 data.
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DISCUSSION
The resul ts  ind icate thaf  wi th

fer t i l isat ion,  exot ic  eucalypts can be
successfu l ly  establ ished on the Sunki .and.
Although the trial monitored only the
f i rs t  two yearsr  growth,  i t  appears that
of  the f ive species,  E.  g lobulus responds
rnost  readiLy to fer t iL iser  appl icat ion.
However, such fast grolrth relies on
heavy appl icat ions of  fer t i l iser ,  as
shown by the need to refer t i l ise the
E.  g lobulus p lot  in  Septenber  L976,  The
econonics of  th is  technique requi re
fur ther  invest igat ion before
impLementat ion. Very fast early growth
may not  be desi rable s ince i t  could
lead to t ree instabi l i ty  and to poor  t imber
qual i ty .  These aspects a lso requi re
fur ther  s tudy.

l{e ight increased and survival
decreased wi th increasing appl icat ions of
the three fer t i l isers.  Trees fer t i l ised
wi th I 'Agras No.  1"  showed the h ighest
morta l i ty  and the best  height  gror , r th .
Appl icat ion of  r rBoost  Crop" ,  which
conta ins the Least  n i t rogen and phosphorus,
gave the lovrest mortality and the
s lor ,ves t  growth.  "Vigran 9-9-9t twas
between these two fer t i l isers wi th
respect  to  Bor ta l i ty  and growth.  These
resul ts  agree wi th those of  Croner  (1971) ,
who found that the growth of E. gTobuTus
and E. regnans was directly related to the
quant i ty  of  n i t rogen appl  ied.

The most  ef fect ive fer t i i . iser  appears
to be "Agras No.  1r ' ,  appl ied at  the rate
of  lOO g per  t ree.  At  th is  leveL of
appl icat ion morta l i ty  is  1ow and height
growth is  greatest  wi th  a l l  species except
E. globufus. The exceptional grorrth of
E.  gTobuTus fer t i l ised wi . th  "Vigran 9-9-9 ' l

a t  the rate of  40O g per  t ree suggests
that on Sunkland soils this species rnay
requi re potass ium at  b igh levels  of
n i t rogen and phosphorus fer t i l isat ion.
Its grorrth is even more striking when it
is  considered that  the quant i t ies of
nitrogen and phosphorus in a 400 g per tree
appl icat ion of  "Vigran 9-9-9"  are
equivalent to those in a 2O0 g per tree
appl icat ion of  r rAgras No.  1rr .

A more comprehens ive trial
incorporat ing n i t rogen,  phosphorus,
potassiun and minor elenents would be
necessary to determine the actual- nutrient
requirements and interactions for
euealypts on SunkLand soil types. There
are indications from t}'e E. gTobuTus
block that continued good growth will
requi re fur ther  nutr ient  addi t ions.
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