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SUMMARY
The possib i l i ty  that  s low-re lease fer t i l izers

rn j .ght  be a more ef f ic ient  way of  supply ing nutr ients
to radiata p ine (Pinus radiaXa D.  Don) on the in fer t i le
soi ls  of  the Donnybrook Sunkland vras invest igated.
Three forns and two rates (10 9 and 30 g per  t ree)  of
"Osrnocote"  s low-re lease fer t i l izer  vrere appl ied at
p lant ing,  The resul ts  of  these t reatnents were
conpared wi th those obta ined f ron fer t i l iz ing radiata
pine wi th 100 9 of  "Agras No.  1 '  ( the standard
f e r t i l i z e r  u s e d  w i t h  p i n e  o n  L h e  S u n k l a n d )  .

Height  increnent  l8  nonths af ter  p lant ing showed
that  t rees fer t i l ized wi th "Agras, '  (an inorganic  Np
fer t i l izer)  were s igni f icant ly  ta l ler  than t rees
fer t i l ized wi th "Osmocote" .  "Agras, '  was a lso super ior
to "Osmocote"  in  terns of  cost  ef f ic iency.



INTRODUCTION
A najor  p lantat ion establ ishnen!

pro ject  wi th  Pjnus radiata D.  Don is  being
carr ied out  by the Forests Departnent  of
western Austra l ia  on Lhe Donnybrook
sunkland.  To ensure sat is factory growth on
the genera l ly  in fer t i le  so i ls '  essent ia l
elements nust be applied. Hovtever ' the
h i g h  s o l u b i l i t y  o f  s t a n d a r d  i n o r g a n i c
f e r t i l i z e r s  r e s u l t s  i n  l a r g e  l o s s e s  o f
nutr ients '  especia l ly  dur ing winter  when
water  tab les r ise and saturate the soi l  on
many s i tes,  A study area wi th a s imi lar
soi l  type and ra infa l l  to  the Sunkland had
shown that  the ef fect  o f  "Agras 24124"
fer t i l izer  lasts  only  two years (Moore,
1 9 8 1 )  ,

The possib i l i ty  of  us ing a s lovr  re lease
fer t i l izer  that  suppl ies nu t r  ients
cont inuousLy over  a long per iod of  t ime was
considered.  A p i .1ot  t r ia l  was establ ished
to s tudy the compar at ive ef f ic ienc ies of
the commercially available slow-release
fer t i l izer  "osmocote"  and the sLandard
i n i t i a l  f e r t i l i z e r  " A g r a s " ,  b y  r e l a t i n g
height  growth to fer t i l izer  costs.

METHOD
The exper iment  was establ ished j .n

compartment  5,  Jarrahwood Plantat ion,  on
grey sandy loam. Pr ior  to  p lant ing,  lhe
area was c leared,  windrowed '  d isc-p loughed
and mounded.  In  Ju ly  1979'  one-year-o ld
P.  radiaxa seedl ings were p lanted at  a
s p a c i n g  o f  2 . 5 m  x  3 . 5 m  ( 1 1 4 0  s t e m s  p e r
h e c t a r e ) .

The exper imentaL design was a
randonized b lock wi th seven fer t i l izer
t reatnents and tv /o repl icat ions.  The
treatnents of  appl icat ion were as fo l lo l rs :

( i )  " A g r a s  N o .

( i i )  "osmocote

( i i i )  "osmocote

1 "  a t  1 0 0 9  p e r  t r e e i

The rates of I'osmocoterr selected for
test . ing were based upon a considerat ion of
fer t i l izer  costs;  the low rate of  "osnocote"

(appl ied at  109 per  t ree)  was cheaper than
l00g "Agras"  per  t ree,  and the h igh rate of
"osmocote"  (appl ied at  309 per  t ree)  was
considerabty more expensive (Table l ) .
Fer t i l i .zers were p laced in  a shal low hole
on e i ther  s ide of  the t ree soon af ter
p lant ing and covered wi th so i l .

In  November 19?9,  a1l  t rees received
ehe standard p lantat ion t reatnent  of  fo l iar
sprays:  a n ix ture of  z inc su lphate (5 per
cent vr,/v) and copper sulphate (0.2 per cent
w/v*J aL a rate of  approx inate ly  5.0 kg.ha
- '  a n d  0 . 2  k 9 , h a - '  r e s p e c t i v e l y .

The height  of  a I I  t rees was measured
in i t ia l ly  and then at  l8  nonLhs af ter
p lant ing to assess the response to
f e r t i l i z e r s .

RESULTS
The mean height  increment  of  t rees 18

months after applicati.on is shown for each
of  the seven fer t i l izers ( f igure I )  .

Signi f icont
p < O  O I

Signif i<ont Dif fercnce
p < o . 0 5

365 doy' rO0 day"

ry l t  Height  increnenl  (cm) of  P.
radiaxa on in fer t i le  so i ls  on the
Donnybrook Sunkland in  Weslern Austra l ia
fo l lowing fer t i l izat ion at  the t ime of
p lant ing.  Tv, /o rates and three types of
"Osmocote"  s low re lease fer t i l izer  and a
convent ia l  n i  t rogen/phosphoru s fer t i l - izer
("Agras")  were used.  The height  increment
is for the 18 month period following
fer  t i l  i  zat ion .
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r
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( iv)  "osmocote (280 day)  "  a t  109 per

(v)  "Osmocote (280

(v i  )  "Osmocote ( I00

(v i i )  "osmocote (100

( 3 6 5  d a y )  "  a t  I 0 g  p e r

( 3 6 5  d a y )  "  a t  3 0 9  p e r

day)  "  a t  309 per

day)  "  a t  109 per

day)  "  a t  309 per t ree '

2Ao do,t'

Each p lo t  cons is ted  o f  ten  t rees  in  a
r o w .  " A g r a s  N o .  1 "  ( a p p l i e d  a t  l 0 0 g  p e r
t ree)  '  the  s tandard  fe r t i l i ze r  used w i th
p ine  on  the  Sunk land '  was  used as  a  con l ro l . *  weight  per  vo lume.



TABIJE 1

Analys is  o f  lhe  he igh t  da ta  showed tha t  the
response to  "Agras"  was s ign i f i can t ly
be t te r  (P  =  0 .0 f )  than the  response to  a1 l
fo r rns  and ra tes  o f  "Osmocoter r .  There  were
no s ign i f i can t  d i f fe rences  in  he igh t  g rowth
for  d i f fe ren t  ra tes  and fo rms o f  "Osmocote" .

Cost  da ta  fo r  fe r t i l i ze rs  a re  p resented
in  Tab le  L  The f  j .gures  concern  mater ia ls
o n l y  ( l a b o u r  a n d  p l a n t  c o s t s  b e i n g
exc luded)  .  An  e f f i c iency  ra t ing  fo r  each
fer t i l i ze r  was  ca lcu la ted  us ing  he igh t  da ta
a n d  c o s t  o f  f e r t i l i z e r  a p p l i e d  p e r  t r e e .

F T r : I I P F  , .  F f F i ^ i a h ^ ( ,  r : f i - ^  ^ €

(convent iona l  NP fe r t i l i ze r )  compared w i th
two ra tes  and th ree  fo rms o f  "Osnocote"

s l o w  r e l e a s e  f e r t i l i z e r .  T h e  e f f i c i e n c y
r a t i n g  i s  c a l c u l a t e d  b y  d i v i d i n g  h e i g h t
i r ^ r A m A ^ f  1 ^ n \  h v  F ^ r r . 1 ' l ; r ^ r  ^ ^ c +  n a r  l - r a a

{ c e n t s ) .

F igure 2 shows the rat ing for  each
fer t i l izer .  A h igh rat ing ind icates a more
e f f i c i e n t  f e r t i l i z e r ,  T h e  e f f i c i e n c y  o f
"Agras"  is  c lear ly  bet ter  than a l l  the
s l o w - r e l e a s e  f e r t i l i z e r s  u s e d .

DISCUSSION
The exper i rnent  showed that  height

increnent  was s igni f icant ly  bet ter  for
"Agras"  than for  a l l  ra tes and forms of
"osnocoEe" s low-re lease fer t i l izer .
"Agras"  was a lso super ior  in  terns of  cost
e f f e c t i v e n e s s .  T h e r e f o r e  " A g r a s "  i s  t h e
bet ter  in i t ia l  fer t i l izer  to  use on p i .ne
on the Donnybrook Sunkland.

The conparatively poor perforrnance of
"osmocote"  conf i rmed the f ind ings of
B e n g s t o n  ( 1 9 7 6 ) .  I n  h i s  r e v i e w  o f
fer t i l izers used in  forest ry ,  Bengston
repor ted that  the major i ty  of  tests  wi th
s low re lease N ferL i l izers had poor
resul ts .  In  cornment ing about  a s in i lar
lack of  success wi th s lowly re leased P
m a t e r i a l s ,  h e  s t a t e d  t h a t  i n  n e a r l y  a I I
s tudies,  superphosphate,  especia l ly  t r  ip le
superphosphate,  produced the best  growth.

The small amount of N and P in
"Osnocote"  could possib ly  expla in i ts  poor
per formance.  The comprehensi .ve in i t ia l
fer t i l izer  s tudies by woods (1976)  found
that  709 of  N and 3.99 of  P must  be appl ied
t o  e a c h  t r e e  a t  p l a n t i n g ,  t o  m a x i m i z e
growth in  the f i rs t  year .  Accord ing to the
d i s t r i . b u t o r s  ( c , H .  B a i l e y  a n d  s o n ) ,  3 0 9  o f
"Osnocote"  ( the h ighest  leve1 tested)

Fer t i l izer  costs per  tonne
di f ferent  rates of

and per  t ree at  three
4 V P t ! u a L r u r ' .

Fer t i  1 i  ze r
Cost  per

tonne
( $ )

Rate of
Appl icat ion

(g/r.reeJ

Cost  per

" A g r a s  N o .  1 " 19-1 1 0 0 2 0

"Osmocote

365 day"
l0
3 0

L 7
5 1

"Osnocote

2 8 0  d a y "
L452 l 0

3 0
l 4
4 2

"Osnocote r452 l 0
3 0

1 4
4 2



conta ins 5.49 N and 0.639 P,  vr 'hereas 1009
of  "Agras"  conta ins lg .0g N and 7.9g p.  REFERENCES
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