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SUMMARY
Thinning and pruning operat ions resul t  in  an

accumulation of flanmable fuels under Pinus xadiaxa
(D.  'Don)  s tands.  .Because of  the d i f f icu l t ies of
prescr ibed burn ing in  P.  tad iata p lantat ions,  the
ef fect iveness of  nechanical ly  reducing fuels  to  reduce
tbe f i re  hazard has been examined.

FolLol r ing crushing by a HoI t  scrub Rol ler ,  the
bulk  densi ty  of  th inning s lash o lder  than s ix  months
was increased by up to TooB'  aer ia l  needles were
grounded and f lame heights and rates of  f i re  spread
were reduced by up to 658.

THE THINNING SLASH



INTRODUCTION
Dur ing  the  long f i re  season in

w e s t e r n  A u s t r a l i a .  a  h i g h  f i r e  d a n g e r
ex is ts  in  P inus  ' rad iaxa  (D.  Don)
p lan ta t ions  fo l low ing  th j "nn ing  and prun ing
opera t ions .  w i ld f i res  in  these
p lan ta t ions  are  d i f f i . cu l t  to  cont ro l
because o f  the  h igh ly  f lamnab le  na ture  o f
the  fue ls .  P inus  rad ia ta  i s  f i re -sens i t i . ve
and is  e i ther  k i l led  or  damaqed bv
w i l d f i r e .

An obv ious  measure  to  reduce th is
hazard  is  to  reduce the  fue ls  by
p r e s c r i b e d  b u r n i n g  ( M c A r t h u r ,  1 9 6 2 ) ,  T h i s
t rea tnent  can be  app l ied  success fu l l y  to
p ines  on ly  under  a  very  nar row range o f
c l imat ic  and fue l  no is tu re  cond i t ions ,  so
t h a t  i t  i s  o f t e n  d i f f i c u l t  t o  c a r r v  o u t
b u r n s .

Th is  s tudy  was there fore  under taken to
neasure  the  feas ib i l i ! y  and e f fec t i veness
of  mechan ica l l y  reduc ing  s lash  fueLs  by
compact ion  and by  the  reduc t ion  o f  par t i c le
S I Z E .

The e f fec t i veness  o f  t rea tnent  was
detern ined by  measur ing  the  conpact ion  o f
fue ls  o f  var ious  ages  and by  compar ing
the  f i re  behav iour  o f  t rea ted  and
unt rea ted  fue ls .

METHOD
A Ho l t  Scrub  Ro l le r  (F ig .  1 )  towed

by a  4  x  4  Fordson county  rubber - ty red
t rac tor  was  used to  t rea t  s lash  resu l t ing
f ron  a  conmerc ia l  f i r s t  th inn ing  in
I4 -year -o ld  P .  rad ia ta t  p lan ted  a t  a
s p a c i n g  o f  2 . 4  x  2 . 4  n .

Three s lash  ages  h ,e re  iden l i f ied  by
needle colour. To determine the opLinum
age fo r  mechan ica l  t rea tment ,  the  s lash
he igh t  was  measured be fore  t rea t ing  a t
in te rva ls  o f  5  m a long 1OO n l ine
t ransec ts .  For  each s lash  age,  f i ve
t ransec ts  were  assessed.  A f te r  t rea tment ,
the  s lash  he igh t  was  re -measured a t  the
sane in te rva ls  a long the  t ransec ts  to
gauge the  compact ing  and break ing  e f fec t
o f  the  ro l le r .  The d iameter  and mois tu re
conten t  o f  woody na ter ia l  b roken by  the
t rea tment  were  a lso  recorded.

To measure  f i re  behav iour ,  f i res  were
l i t  and  mon i to red  in  two t rea ted  and two
cont ro l  (un t rea ted)  p lo ts  o f  O.5  ha  eachf
in  e igh t -month-o ld  P .  rad ia ta  th inn ing
s1ash.  Fue l  quant i t ies  were  s in i la r
( 3 6  t . h a - r ) .  A L l  p l o t s  w e r e  l i t  b y  a
l ine  o f  f i re  on  the  southern  edge a t  the
same t ine .  to  ensure  un i fo rmi ty  o f  weather
cond i t ions .  The env i ronmenta l  cond i  t ions
tha t  de termined f i re  behav iour  were :

FIGURE l :  Scrub ro1ler
' , c 6 d  € ^ r  n H r c h i  - a
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windr  sw at  4.5 kn.h-r  ( in  the stand at  act ion of  grounding needles and breaking
I m above the ground) woody fuels probably enhances the

?emperature:  19oc (at  14oo hours -  b io loqica l  breakdown of  fue ls .
' i ^ - . i ! . i ^ -  ! :  - ^ \
r 9 r r r  L r v r r  L t n r E ,

Relat ive humidi ty :  423 (at  14oo hours -  s lash fuels  s ix  nonths o1d ( red needles)
rgnrLr-on rlme, are also considerably reduced both in

Cloud:  Ni1 aerat ion and par t ic le  s ize.  As i t  is
Sur face fuel  rnois ture content ;  19t  desi rable to  reduce the f i re  hazard as
Profile fuel moisture content: 742 soon as possible follor,ring stand
Aer ia l  fue l  moisture content :  15S improvenent  operat ions,  s ix  nonths is  the

opt inum t ime at  which to t reat  s lash.
Fire behaviour data were recorded and Mechanically treating tvro- to three-nonth-

a post-burn assessrnent  of  the quant i ty  of  o1d s lash is  inef fect ive because of  the
fuer rernoved and damage to the stand was higher moisture content and therefore
rnaoe.  greater  f lex ib i l i ty  of  the wood.

RESULTS AND DISCUSSION Fi re in  mechanical ly  t reated s lash
burns at  reduced in tensi ty  and has a

Slash fuel is nost effectively reduced reduced rate of spread and lower flame
by the scrub ro l ler  when the s lash is  heights than in  untreated s lash.  The data
20 months o ld or  order  (Tab1e 1) .  At  shown in  Tabre 2 are typ ica l  for  the n i ld
this age the grey needles and wood are fire weather conditions under which the
low in nois ture content  and therefore are s tudy vras carr ied out .
very br i t t le  and anenable to  nechanical
breakdown.  wi th a wood moisture content  The d i f ferences in  f i re  behaviour  are
of  less than 158,  branches up to 2 cm in due to the increased bulk  densi ty  ( reduced
diameter  are sheared,  and aerated f ine aerat ion)  of  the f ine fuels  fo l rowing
fuels  (needles)  are grounded.  As wel l  as t reatment .  Another  contr ibut ing fac lo!  is
i runediatety  reducing the f i re  hazard,  the the breaking up of  the prev iously

TABLE 1

Compaction and break-up by the Holt Scrub Roller
on P.  radiata th inning s lash of  var ious ages

t ( t ) 2

Red

Green

3

o  . 6 2

o .  5 5

5

10*

6 *

5

6

-t  
2t

1 9 *

20

1

2

o .05

o .  20

o . 5 3

9 s l o 4

9 0  1 s 2

10 to5 0.5

*  D i f fe rences  be tween in i t ia l  and f ina l  bu lk  dens i t ies
fo r  20-  and 7-month-o ld  s lash  are  s ign i f i can t  aL  the
O.O5 probab i l i t y  leve l  (de tern ined by  Student 's  t  tes t )

( l  )  Kev  to  head inqs

I  =  s lash  age (nonths)
2 = slash needle colour
3  =  nean in i t ia l  s lash  he igh t  ( rn )
4  =  nean f ina l  s lash  he igh t  (m)
5  =  nean in i t ia l  bu lk  dens i ty  (k9 .m-3)
6  =  m e a n  f i n a l  b u l k  d e n s i t y  ( k 9 . m - 3 )
7  I  aer ia l  need les  grounded (B)
I  =  rno is tu re  conten t  (o f  oven-dry  we igh t )  o f  woody mater ia l  (g )
9 = naximun di.ameler of h'oody material broken (cn,



TABLE 2

Sone e f fec ts  o f  f i res  in  mechan ica l l y  t rea ted  and
unt rea ted  P.  rad ia ta  s lash  fue ls

t ( r )

63#
' t2#

2

L 2

lo

:

9 5

5

2 8

5 7

1 I 9

Treated

Untreated 9 8

4 Z

2 3

1 r ? n R *

2 . O  4 . O  r 4 5 . O *

i f  o i f ference is  s ign i f icant  at  the o.ool  probabi l i ty  1evel
(determined by Student 's  t  test )

*  Di f ference is  s ign i f icant  at  the o.o5 probabi l i ty  level
(determined by Studentrs  t  test )

(1)  KeV to headinqs

I  = mean removal  of  needlebed (8)  6 = mean forvrard rate of  spread
2  =  s t a n d a r d  d e v i a t i o n  ( m . h - l ;
3  = mean removal  of  aer ia l  needles (E)  7 = mean f lame height  (m)
4 = s tandard deviat ion I  = mean scorch height  (n)
5 = range of  wood d iameters removed (cm) 9 = mean in tensi ty  (kJ 'n-"s- ' )

cont inuous fuel  bed,  o lder  than s ix  months reduces the f i re
hazard under  l4-year-o ld P,  radiaxa stands.

Fire in Lhe unlreated plots consuned Treatment does not rernove the hazard but
fuet  at  a  greater  rate and so generated reduces f lame heights,  ra tes of  spread
more heat  per  uni t  t ine.  Fuel  pre-  and f i re  in tensi ty ,  and th is  is  an
heat ing was ampl i f ied.  leading to the advantage in  suppression operat ions.
cornbust ion of  wood of  a larger  d iameter
and 9g nore needlebed.  This  f iqure is  I t  is  probable that  t reated stands
signi f icant  (p = O,OO1).  r i rou ld suf fer  less damage than untreated

stands dur inq a wi ld f i re .
Tree damage at t r ibutable to  f i re  was

l imi ted to scorch of  the f i rs t  whor l  o f  The increased decomposi t ion rate df
brancbes in  the contro l  p lo ts ,  vr i th  no mechanical ly  crushed fuels  may a lso promote
scorch ev ident  in  the t reated p lots .  nutr ient  cyct ing wi th in the stand.
Minor cambial danage occurred j.n 5? and lOB
of the trees in the treated and untreated The combination of tractor and Holt
plots respectively. The relatively low scrub Roller could be improved upon because
f i re  in tensi t ies account  for  the loh '  degree i t  was not  suf f ic ient ly  robust  and lacked
of  t ree in jury.  Fur ther  exper imentat ion nanoeuvrabi l  i  ty .  wider  p lant ing spacings -

under  warmer weather  and dr ier  fue l  a t  least  3 m between the rows -  are
condi t ions nould probably show a far  desi rable to  permi t  easy access by t ractors.
greater  degree of  t ree damage in  the
q ' l L l g e L c u y f U L - ' R E F E R E N C E S
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