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{b"" Pinus radiata D.Don PI-ANTATIONS

IN THE BLACKWOOD VALLEY
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BURROWS

of  pasture by cat t le
p lantat ions can create
plantat ion wi ld f i res

Poor-qual i ty  pastures on steep s lopes were not
ef fect ive ly  grazed by cat t le  at  lhe s tock ing rates
c o n s i d e r e d  i n  t h i s  s t u d v -

An
pasture
e n s u r e

ef fect ive fuel - reduced buf fer  systen requi res
management ,  as wel l  as t ree managenent '  to

an even fuel  reduct ion through graz ing.

FIRE HAZARD REDUCTION

BY GRAZING CATTLE TN

SUMMARY
Uniform and intense grazi-ng

in  rad ia ta  p ine  (P inus  rad iaLa)
fue l - reduced bu f fe rs  f rom wh ich
can be  a t tacked.



NTNCXX]CTION
some 17 000 ha of farnland in the

Blackwood Valley area have been purchased
by the Forests Departrnent' western
Austra l ia  and subsequent ly  p lanted wi th
radiata p ine (Pinus xadiata D.  Don)  .  some
of  the p lantat ion area has been leased for
graz ing and i t  is  proposed to manage at
least  5000 ha on an agro- forest ry  system
(McKinnel l  and Bat in i ,  L978)  .  The
agroforest ry  areas are p lanned to serve
as fuel - reduced buf fer  regions '  vr i th in
which a major  p lantat j .on wi ld f i re  could be
at tacked.  This  s tudy examines sone of  the
problems involved in  achiev ing worthwhi le
fuel  reduct ions in  grazed areasf  and
est inates the l ike ly  reduct ions in  f i re
h a z a r d  a s  a  r e s u l t  o f  g r a z i n g .

MET}IOD
A typ ica l  g raz ing  lease cover ing  320

ha o f  the  Fernda le  P lan ta t ion  was se lec ted
for  s tudy .  Rad ia ta  p ine  was p lan ted  on
t h e  a r e a  i n  1 9 7 4  a t  a  d e n s i t y  o f  1 7 0 0
s tems per  ha ,  and over  the  12  month
dura t ion  o f  the  s tudy ,  the  l -ease was grazed

by I50  s teers  and cows rang ing  f ron  ten
rnonths  to  two years  in  age-  fn  January
1978,  100 ca t t le  were  removed,and rep laced
the following May.

Ti{o d is t inct  s i te  types were ident i f ied:
lowlands ( r iver  f la ts  and gent le  s lopes up
to 5")  and uplands (s lopes in  excess of
8") .  Species on the lowland s i tes inc luded
kikuyu (Penni  setun cfandest inuml ,  rye grass
(LoLiun perenne) , wild oats (Avena fatua\,
b lowfJ.y  grass (Br iza naxina)  and Gib let t
grass (Lotus)  .  S i lver  grass (yu-Upa
bronoides) and rip gut broon ( Bramus
djardrus)  doninated ehe upland s lopes.

Var ious p lots  were establ ished to
exclude graz ing:  seven snal l  p lo ts  (each
5 m2) and three larger  p lots  (each lsO m2)
were establ ished on the nore product ive
Iowlands,  and seven snal l  p lo ts  were
establ ished on the steeper  uplands.  The
three larger plots r.rere establ-ished on the
r iver  f la ts  to  accornmodate the h igher
pasture d ivers i ty  found here.  An addi t . ional
exc lus ion p lot  ( l5O m2) was establ ished on
the r iver  f la ts  in  mid-spr ing to assess
the recovery of  prev iously  grazed pasture.

The record ing of  pasture height  began
in January 1978 and cont inued through to
F e b r u a r y  1 9 7 9 .  A t  m o n t h l y  i n t e r v a l s '
15 pasture height  measurenents were
made at  random Locat ions wi th in a radius of

50 n wi th in each p i .o t .  At  the sane t ime,
five recordings of pasture height r"rere made
j.n the smaller plots and up to ten
record ings in  the larger  p lots .  These
sanpl ing in tensi t ies resul ted in  an
acceptable coef f ic ient  of  var ia t ion (309) .

Fifty bionass samples were collected
and the corresponding heigbt  of  the pasture '
recorded,  Pasture height  and b ionass
(oven-dr ied)  were found to be l inear ly
re lated.  This  re lat ionship was used to
determine pasLure weight  in  tonnes per
heclare f rom pasture height ,  except  where
pasture had col lapsed as a resul t  o f  cur ing
or  t rampl ing by s tock.

Sneeuwjagt  I  s*  (personal  corununicat ion)
adapt ion of  McArthurrs  crass land Fi re
D a n g e r  M e t e r  ( 1 9 6 6 )  w a s  u s e d  t o  p r e d i c t
the f i re  behaviour  of  the grazed and
ungrazed pastures,  As the Grassland Fi re
Danger Meter does not account for the efl t
o f  t rees on grass land f i re  behaviour  and
suppression d i f f icu l ty ,  the data presented
in Table 2 can only be used to compare the
nagnilude of change between these two
var  iab les .

RESULTS AND DISCUSSION
Pastures on the r iver  f la ts  and lower

s lopes were grazed heavi ly  throughout  the
study per iod (F ig.  1) .  Cat t le  were able to
suppress the spr ing growth f1ush,
s igni f icant ly  reducing the avai lab le fue ls
for the corning fire season (Table l) .

Pastures on upper  s lopes d id not
at t ract  cat t le .  The d i f ference in  height
growth and b iomass product ion of  pasture
exposed to graz ing and pasture exc luded
from graz ing is  not  s ign i f icant  on the
upland s i tes ( r ' ig .  2)  .

The wet ter  lowland s i tes suppor t
assemblages of  perennia ls  such as k ikuyu
and rye grass.  The bet ter  dra ined lowland
si tes suppor t  annuals such as wi ld  oats
and c ib let t  grass.  Concenl rated graz ing
of  these s i tes throughout  the study per iod
suggests that  these pastures are more
palatable and possib ly  nore nutr i t ious than
the s i lver  grass and r ip  gut  broom pasture
of  the upper  s lopes.

Pasture height  and b iomass product ion
are not  reduced i f  lowland nhsfr r ras era

*  Sneeuwjagt ,  Forests Department ,  Western
Austra l ia



*  D i f fe rence be tween gxazed and
probab j . l i t y  leve1 (de tern ined

TABLE ]

Biomass ( t,/ha ODW) of pasture on
grazed and non-grazed r iver  f l "a ts

ungrazed pasture
by Students " t "

b iomass is  s ign i f icant  at  the 0.05
test )  .

Treatment Jan Feb Mar Apr

1978

May Jun JUI  Aug Sep Oct Nov Dec

L979

Jan  Feb

Grazed

Ungrazed

I removed
by 9  raz  ing

0 . 8  1 . 5  0 . 8  0 . 8 0 . 7  0 . 7  1 . 0

0 . 8  0 . 8  1 . 9

I t 1 2 1 A r , 3  L . 2

7 . 7  8 . 0

r . 3  1 . 3

0 . 9  0 . 8  0 . 8  1 . 5 z . z  J . t  1 , L

*4 '1 *40 *45 * 6 5  * 8 3 * 8 5  * 8 4  * 8 3

Control (Pasture
trom grlzing)

6rcludgd

Treltment 1 (Pasturg 6rcludod
trom grazlng in mid spring)

Treatment 2 (P!6tur6 not
ercluded lrom gtazing)

Month

Figure Lr  Mean month ly  height  gro l r th  of  pasture on r iver  f la ts
*  Signi f icant  d i f ference between Contro l  and T2 af , ter  , fune.

Signi f icant  d i f ference beLween Tl  and T2 af ter  November.
No s igni f icant  d i f ference between Tr  and Contro l  a f ter
Decernber.

o
o

{,

Conlrol (Prstuio
trom grazinO)

excluded

T.eatment (Pasture not
orcludcd ltom g.rzing)

l lonlh

Figure 2:  Mean month ly  height  grovr th of  pasture on upland s lopes
No s igni f icant  d i f ference between Treatnent  and Conlro l .

(Note pasture co l lapse on cur ing)
*Signi f icant  at  the 0,05 probabi l i ty  level  (Students " t "  test )



excluded from grazing before the end of
the growing season.  The increase in
height and biomass of both annual and
perennia l  pastures on lowland s i tes is
rnost  ef fect ive ly  prohib i ted when graz ing
takes place fron early spring to the middle
o f  s u m m e r  ( F i g .  l ) .

An unknown proportion of pasture
height  reduct ion nust  be atLr ibutable to
t rampl ing.  On a grazed pasture,  the ef fect
of t.rampling could not be isolated, but
the t rampl ing of  unpalatable species such
as Cj . rs jun sp was observed.  Whi le
t rarnpl ing does not  reduce pasture b ionass,
i t  does reduce aerat ion and increase bulk
densi ty ,  thereby reducing the f i re  hazard
( B y r a n ,  1 9 5 9 ) .

Heavy,  ta l l  and f ine- textured pastures
burn wi th greater  j .n tensi ty  than l ight ,
s h o r t ,  c o a r s e  p a s t u r e s  ( M c A r t h u r ,  1 9 6 6 ) .
In  th is  s tudy,  the heaviest  and ta l " lest

pastures occurred on the ungrazed upper
slopes. If ungrazedl lhe lovrlands t oul-d
prov ide approx inate ly  7.6 t .ha- l  o f
f lanmable fuels  (Table I ) ,  whereas the
uplands prov ide 4.2 t .ha- l .  wi th  the
int.roduclion of cattle, the amount of
available fuel on the lowlands is reduced
t o  1 . 2  t . h a - r  b y  s u n n e r  ( T a b l e  I ) ,  b u t
renaj.ns unchanged on the uplands. Reduced
grazing pressure f rom ,January to  May l97g
had l i tL le  inpact  on pasture height
reduct ion over  th is  per iod.  Heavier
grazLng pressure at this tine could reduce
the pasture height  on r iver  f la ls .

c iven th is  degree of  reduct ion in
avai lab le fue l  due to graz ing,  i t  is
possib le to  est imate the ef fect  o f  graz ing
on fire behaviour and fire damage to the
sland under  var ious condi t ions,  us ing
McArthurrs  (1966)  crass land Fi re Danger
Meter  for  cured pastures.  ?able 2 presen,
est inates of  l ike ly  f i re  behaviour  hr i th

Fi re Danger rat ing and
f ^ r  h r c f ' , r a c

TABLE 2

l ike ly  f i re  behaviour
of  var ious heights on

(From McArthur  1955)
f I . l -  ^ r ^ ' r h A

P a s t u r e  h e i g h t  0 . I  t o  0 . 3  n

Fi re Danger
Rat ing

Forward rate
of  f i re  spread

( kn,/hr )

Headf i re
flame
he igh t

(n )

Suppression
d i f f i c u l t y

I , i ke ly  scorch

(m)  t

Low
Moderate
High
Very h igh
Extreme

0 , 2
0 . 5

4 . 0
8 . 0

0 . 3
0 . 5
2 . 0
2 . 5
4 . 5

Low
Moderate
Hlgn
Very  h igh
Extrene

r . f ,

2 . 2
4 . 6
6 . 5

I 2 . 0

P a s t u r e  h e i g h t  0 , 4  t o  0 . 8  m

Low
Modera!e
High
very high
Extreme

0 . 3
o . 7
2 . L

I I .  O

1 . 3
2 . 4
3 . 6
6 . 6

Low-noderate
Moderate-h igh
Very h igh
Extreme
Extrene

3 . 4
5 . 8

1 1 .  0
1 6  . 0
2 2 . 0

Pasture height  in  excess of  l  rn

Low
Moderate
High
very h igh
Extreme

0 . 4

2 . 7
7 . 2

1 4 . 0

3 . 0
4 . 0
7 . O
9 . 0

r 4 . 0

Moderate
High
Very h igh
Extrene
Exlrene

9 . 8
L 2  . 0
2 0  . 0
25+

* Scorch heights are est inated f rom other  f ie ld  observat ions,



vary ing f i re  danger  rat ings and fuel
condi t ions.

For  grass land f i re  danger  rat ings of
low and moderate,  pasture on f la t  or
gently undulating ground nust be grazed to
less than 0.3 n in  height  i f  the degree of
d i f f icu l ty  for  f i re  suppression is  to
remain l -ow to noderate.  I t  is  l ike ly  that
trees older than 12 years lrould be
res is tant  to  the expected f i re  behaviour .
For  grass land f i re  danger  rat ings of  h igh,
very h igh and ext reme,  pasture must  be
grazed to a height  less than 0.1 n to
constra in f i re  behaviour  to  wi th in the
Iimits toLeraled by trees older than
1 2  y e a r s .

Radia la p ine stands vr i th  a cured
paslute understorey of  0 .4 to  0.8 m in
height would be darnaged or killed by fire

rder  grass land f i re  danger  rat ings
, -eater  than moderate.  For  cured pasture
in excess of  I  m in  height ,  f larne heights
of  3 m nay occur  under  a grass land f i re
danger rating of lovJ. Young stands (up to
12 years old) r.rould be severely damaged or
k i l led under  these condi t ions (Table 2)  .

F i re bebaviour  and suppression
di f f icu l ty  data presented in  Table 2 are
expected on flat or gently undulating
ground.  For  s leeper  s lopesr  the rate of
spread and suppression d i f f icu l ty  wi l l
double progressively up to a ten degree
slope and wi I I  be four  t imes as great  up
to a 20-  s lope (McArthur ,  1966)  .  Ungrazed
pasture on steeper slopes presents a
greater  f i re  hazard,  even though t .he
available fuel is not as high as that on
- iver  f la ts .  In  th is  s ludy area,  r iver
;l-ats accounted for 35t of the total
p lanta l ion area,  the remainder  being
uPland slopes.

CONCLUSIONS
Pasture nust be heavily and uniformly

grazed if plantations are to have effective
protection from fire. The deeper loams of
the lowland sites, capabLe of carrying heaw
pasture,  were heavi ly  grazed by cat t le .
Upland sites were little affected by grazlng
and it appeals that the pasture on these
si tes is  less palatable.  craz ing on th is
lease d id not  af ford to ta l  p lantat ion
protect ion f ron f i re .  The heavi ly  grazed
lowlands would serve adequately as fuel-
reduced buf fers,  thereby st rengthening lhe
f i re  contro l  ne lwork.

Better protection would be possible
r{rith the improvement of the upland pastures,
or  wi lh  increased graz ing pressure,  or  a
conbinat.ion of both.

An ef fect ive fuel - reduced buf fer
systen requi res paslure managemenl ,  as wel l
as t ree nanagement ,  to  ensure an even fuel
reduction tbrough grazing.
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