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F O R E S T S  D E P A R T M E N T
OF WESTEBN AUSTRALIA

THE EFFECT OF PLANT SPACING

ON THE EARLY DEVELOPMENT OF

KARRI (Eucalyptus d ivers icolor  F.  Muel l . )

by
C .  SCHUSTER

SUMMARY

A trial established to deterrnine the effect of
initial plant spacing on the growth and form of
karri was assessed after 6 years. Analysis of the
data indicates that whereas spacing does not
s igni f icant ly  af fect  the tota l  he ight  of  karr i  t rees,
close spacing leads to significantly higher crowns.
However, it also leads to higher norctality rates than
does wider spacing.

ilLff{"itAdr-

The implications of
a standrs future sawlog
stand establishrnent and
discussed.

these findings in relation to
value ard consequently to
rnanagement practices are



INTRODUCTION

In  1971 a t r ia l  was establ ished on
abandoned farnland in l,{uiTil1up B1ock,
approx imate ly  15 km east  of  Nor thc l i f fe ,
t o  e x a m i n e  t h e  e f f e c t  o F  i n i t i a l  s p a c i n g
on the growth and stand development of
karr i  (Eucal )Ttus d ivers ico lor  F,  Mue11,) .

T n  a r t i f i c i a l l y  p l a n t e d  k a r r j  s t a n d s
there is  a choice between c lose spacing of
t h e  t r e e s ,  w h i c h  p r o r n i s e s  s t T o n g  i n t e r -
sten cornpetition at an early age, and
wider  spacing,  which is  less cost ly
s ince i t  avoids the need for  ear ly
thinning and concentrates the stand growth
on fewer stems, but whi ch may lead to h eal:f
I o w  b r a n c h i n g  a n d  c o n s e q u e n t l y  t o  p o o r
forn and low sawlog va1ue,

Thi  s  naner  renor ts  measurernents taken
6 years af ter  the t r ia l  p lo ts  were
e s t a b l i s h e d  a n d  d i s c u s s e s  s o n e  i m p l i c a -
t ions wi th regard to operat ional  p lant ing.

METHOD

The spacing t r ia l  was establ ished in
a randomised block design of four
repl icat ions.  Six  in i t ia l  spacings were
c h o s e n :  1 . 2 2  m ,  1 , 8 3  n ,  2 . 7 4  n ,  3 . 6 6  n ,
4.57 n and 6.09 n.  This  range inc ludes
n o t  o n l y  t h e  s p a c i n g s  m o s t  a p p r o p r i a t e
for  f ie ld  p lant ing in  terms of  cost  and
production, but also the two extTenes of
spacing to a l1ow interpolat ion of  the
t r ia l rs  resul ts  over  the fu1l  ranqe of
spacings.

Each p lot  covers 0.32 ha,  wi th  a
centra l  O.O4 ha sub-p lot  wi th in which the
rneasuring was carried out. Stem nurnbers
in these sub-p lots  var ied f rom 12 ( the
widest  spacing)  to  272 ( the c losest
spacing) .  In  each sub-p1ot ,  12 t rees
w e r e  c h o s e n  f o r  m e a s u r e n e n t b y  d i v i d i n g
the p lot  in to areas each equiva lent  to
that  occupied by one stern in  the p. lo t
wi th the widest  spacing and then select ing
the largest  s tern wi th in each area,  These
trees wer"e then pernanent ly  rnarked for
remeasurenent, The tTees were selected
in this way because these are the ones
that will probably forn a large proportion
of  the f ina l  crop.  However,  s ince there
w e r e  o n l y  1 2  t r e e s  i n  t h e  p l o t  w i t h  t h e
widest  spacing,  no choice of  t rees for
neasurenent  was possib le;  genet ic
v a r i  a t  i o n  i n  t h e  p l a n t  i n g  s t o c k  c o u t  d

therefore affect the measurenent results
considerably .

T o  d e t e r m i n e  d i f f e r e n c e s  i n  h e i g h t
and diarneter growth, branching
character is t ics and stand heal th,  the
fo l lowing data were recorded:  to ta l
height ,  d iarneter  at  bTeast  height  over
bark,  s ten height  to  the base of  the crown
(taken as the first green branch over
2.5 cn d ianeter) ,  and a surv iva l  count
over  the whole sub-p lot .

RESULTS
Mean values for total height and for

d ianeter  at  breast  height  were calcu lated
from the data and are presented in Table 1,

TABLE 1

Mear total height and nean
diameter  at  breast  height  for

karr i  pJanted at  var ious spacings

Spacing Height Dianeter
(n) (m) Ccm)

I  . 2 2  9  . 0 6  9  . 2 2
1  .  8 3  9  . L 7  1 0 . 4 3
2 . 7 4  8 . 1 9  9 . 9 5
3  . 6 6  7  . 7 2  I  . 9 7
4 . 5 7  7 .  5 5  1 0 . 5  7
6 . 0 9  7 . 3 I  7 0 . 1 2

Both sets of  data were subjected to an
analys is  of  var iance,  which showed no
signi f icant  d i f ferences between t reatnents.
However, the height measurenents indicate_a
def in i te  t rend towards ta l ler  t rees in  t f
c loser  spacings,

Mean values of  s tem height  to  the base
of the crown, which can be used as a measure
of forn and therefore future suitability
for  sawlog use,  were calcu lated and analysed
using Duncan's  (1955)  rnul t ip le  range test
and are shown in Table 2"

Trees in  the 4"57 n and 6.09 m spacings
have significantly lower crowns than those
in any other treatnent. Trees in the
3.66 m spacing have s igni f icant ly  lower
crowns th af , r  those in  the 7.22 m and 1.83 rn
spacings,  and t rees in  the 7.22 n spacing
have significantly higher crowns than those
in any other. These differences may be
due to the h igher  crown densi ty  in  the
closer spacings which obstructs light fron
the lower branches.



TABLE 2

Mean heights to base of ctown in karri
p lanted at  var ious spacings

Differences between neans connected bv a line are
not s igni f i -cant (0.05 level  of  s igni f icancel

TABLE 3

Stand health of karri planted at various spacings

*stem survival expressed as a percentage of initial stocking
**suppressed stens expressed as a percentage of surviving stens'

A factor that further affects the
success of an artificial regeneration
progranme and which consequently affects

Ihe-cos t -ef  f  i  c iency of  the operat ion is
vthe p lant  surv iva l  percentage.  As Table

5 shows, heavy stem mortality occurs in
the closer spacings during the early
years of stand development. The suppressed
s terns noted in Table 3 are those that
were considered likely to die before the
first connercial thinning, which will
take pLace irthen the stands are 30 years
old (Bradshaw, Forests Departnent of
Western Australia, personal coruntmication) ;
they were defined as sub-dorninant stens
with crowns of relatively low leaf area
that are uneconornical in relation to site
qual i t ies.

DISCUSSION

No firn conclusions can yet be drawn
concern ing the future karr i  p lant ing
regine because the trials have not been
established for long enough. Nevertheless,

two points that may have an inportant
bearing on future decisions emerge fron
the raesul ts ,

F i rs t ly ,  p lant  spacing in  the t r ia l
has had no significant influence on the
dianeter and the height growth of final
crop trees in their early stages
( T a b l e  l ) .

C - a n n ;  t  v  t h o r a  I r a  c  i  f f i ' ;  f i  ^ a n +
J c u u , r u r )  4 r v  J I 5 | , I I  f  e d r L

differences between the branching trends
under various spacings, the closer spacings
showing far less tendency towards persist-
ent  low branching (Table 2)  .  This  is  of
inportan ce because stem branching
considerably affects the future sawlog
value of  a  s tand.

Since the t r ia l  area is  s i ted on
abandoned farnland, it does not contain
the normal proportion of s crub species
(notably Acacia species) connon to yormg
karri regeneration areas. Consequently
it is likely that the more widely spaced

Spacing (m)

Height to
crown base

(tn)

L . 2 2  1 . 8 3  2 . 7 4

3 . 3 5  2 . 3 8  2 . L 8

3 . 6 6  4 . s 7  6 . 0 9

L . 7 7  1 . 0 4  1 . 1 8

Spacing
(tn)

1  ) )

1 . 8 5
? 7L

3  , 6 6
4 . 5 7
6  .09

Ini t la l
stocking

(stens per ha)

Stem Suppressed
survival* stens**
(per cent) (per cent)

Present stocking
(vigorous sterns

per ha)

6727
2990
L3Z9

747
478
269

90 .  8
90 .7
9 6 .  5
9 4 .  0
9 8 . 7
8 7 . 5

2 5  . r
1 6 .  6
t 7 . o
0
0

4575
2262
1064

702
472
235



stens are nore open than they would be
under normal regeneration conditions,

The optinun stocking at age 50 years
is  675 stems per  hectare;  i t  is  p lanned
to thin this to 125 stens per hectare to
forn the basis of the final sawlog
resource (Bradshaw, personal cornrnuni cation) .
Table 3 ind icates that  whi ls t  a l l  the
trial plots are stocked sufficiently for
sawlog production, neither of the two
widest  spacings is  s tocked heavi ly
enough to provide a full chipwood yield
at  th is  th inning;  however ,  even though
further investigation of growth patterns
is  needed before resul ts  may be
considered conclus ive,  i t  appears that
the 3.66 m spacing wi l l  prov ide a
stock ing approx inate ly  that  requi red at
age 5O for optinun chipwood yield.

CONCLUSIONS
Although few inmediate conclusions

can be drawn fron this trial. continued

noni tor ing of  the p lots  should ass is t  .
in the planning of alternative nanagenent
strategies for karri regenerative procedures.

The only advantages of close spacing
that are evident at present are the
reduction of low branching and a possible
increase in height growth. However, plant
survival r:ates are excellent mder the
current planting regime, which prescribes
wider spacing and which leads to less
costly establishment and naintenance.
Therefore, unless the advantages of closer
spacing are considered nore irnportant, it
nay be better to retain the current regine,
especially since under naturaL conditions
the competition fron the forest understorey
nay offset the disadvantage of heavy
branching in  the wider  spacings.
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