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M Ut h of Au~trah:\ '~ uod .1nJ 
"l'ln r ilrh.J pa'ttur,ll li1 rHI 
from centr.1l-west New C..outh 

Wa l" ' tn Cl'11lr.l l-wes t Q uccohl.1nd -
,u ffe r' fru m Ul' '" " in fcs tnti t>lh o f 
' hru b'-, iht• 'O·Cnllcd 'wuudy w~:t•d•.' 
Unlike t h~: tropica l and sub-trt•pk.tl 
area' lurthl•r north, however, whl•re 
introduced ~hrub!> such as m~~quite, 
(Pro•ot•i• ~pp.) and pri.:l.ly .1e.1co.l, 
(Afllfitl lllltlltfll) hdVC illv.1lll'll th~ 

pa~toral 1un..,, the problem in t'-'111Pl'r.lte 
ra ngel~1ru.l" ,.., wilh na li vc specie~. 

Nall vl' • hrub' thrive in the P·'' tor.l l 
cnndo t itlll'- of A u<.lra h n's il'lll pl'l',l ll' 
rnngcl.1nd' Dl'" '" t hick~t' ,,r th,.,,. 
shrub' (o,uch "' buddil I Tt'IIIC>f'htln 
mitrltt'llii, turpentine C. ~turt11 .tnd 
punt} Ctr•<ill tt(ttl!>f'ltila) pr<!\' l!llt P•"turc 
gnh' th, n•nd,•rong the 1.111d un· 
produlhv._~ and 1naking ::,lock •nu.,ll"•r.n~ 

d ifiicult I ht: .mnual cost to Ill""''''" 1n 

l o~t product ion b estimated nt .1 buut 
$50-$ 100 milhon. 

rll i' 'hru b problem, n symptnm (l( 
an unbal<mn'<l l,md, capt• th,tt h,,, bwn 
dc,:;radcd throu,:;h mi<use. ha' pcr•i•tl'<l 

tor more than,, ct•nturv bl'Cilll•l' tht•rc• '' 
no <>inlple ... uluhon. rhc o;hrubo; arc ol 

lll1tur .. •l r,lrt ut 'l.'ru ~-o•r i t..l t..~O'Y'll'rn .... 'tl 

thei r cradicilti<lll i• nei th~r P'""'bk• •mr 
d es ira b le. Cont rol li ng thei r sp n:ad 
dcp<'nd ' pr i m<~ri l v on rc~torin ,:; th <! 
bal;,nc•• by ·'llPI) i n~ apprt1pri.ll,• 
treatment-. b,l..,l'd On -.ln i1npr0\ 111St 
under,tanding of t:colugical rron'"l'' 
in th~ ~lllJ·,uid land ... caf..x-..,. 

Before r ll TUJ'l'oln 'l'ttlem"'"· tlw 
<pread ol the'" •hrub' would have hl't:ll 

kept in chccl. l'rim.tri ly by regular fin:• 
But sub .. ~qucnt ovcrgrazing el im inated 
much of tlw l'<'l'l'l1 11 ial gras,, leavi 11 g 
nothi ng to hurn. I hi, pr.lclic,·, .1nd th,• 
grazie,_• lirl'·•uppro.•.,..ion polic1, h,,, 
caused fire lrt:tlut•ncy to decline. 

A reg•m<.' 11f lt:" fre<JUCnt f•rt.'' 
,liiOw!> 'hrul> •c•edling ' to 'll" i• .,. 
beyond their \'lllnerablc , t,tgc. Un.:l' 
c~t.1bli~hcd, m.1ny ~ re liulc affected by 
fi r<!. Th,·y out ·O:<llllfl<'k lt.lt ive pa~. tu r\'' 
for wa ter f111d ..,uil .. nu l ri ~Jih, b~Cf)J llinA 

d ifficu lt to cn11t rol. 
CtHlV<'ntinnal n111trol technique' 

hav~ met \V1Ih only p.1rti:tl ... U(t:f,'"-' 



Chaining and blade-ploughing can be 
used to kill ad ul t ph• nt>, but these 
tech 11iques a re expensi vc a nd no n
~elect i ve. They a lso cause soil d is
turbance, a factor tha t can actually aid 
sh rub seedli ng rec,·ui tment. 

r lcrbicidcs arc cffect·ive, but are the 
most costly control method. They may 
also be undiscriminating and en · 
v ironme ntally pollu ting if not used 
ca re full y. Coat~, u<cd a~ b io logica l 
con trol, are o nly effect ive with some 
s hrub s pecies and are diff icu lt to 
ma1Mge. 

Dr Jim Noble of CSJRO's Divis ion 
of Wildlife and Ecology says that fire, 
a ltho ugh s hunned as a cont ro l 
technique in the past, is still the most 
cos t-effective tool ovai lab le for woody 
weed conh·ol. But fires arc d ifficu lt to 
a rrange s ince Fuel availabi lity depend~ 
on sporadic ra infall and ca refu l 
management of the total g razi ng 
pres~ure (fe ral, native and domes tic 
herbivores). 

Also, the effects of fire arc 
temporary. Many adult na tive shrubs 

Or Jlm Noble' s strategy for controlling native 
shrubs includes fire and a follow-up 

application of chemical defoliant at low 
concentrations. The timing of each control 

technique is crucial to success. 
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~r~: bnrdy harmed, nnd rapidly resproul 
fro m u ndergrou nd o rgan$. T ht• few 
s h r u b species killed usu a lly have 
substant ial seed banks in the su rface 
so il, which r,lp id ly provide ~eedl i ng 
r~cnritmcnt a ftl.!r the nex t· rain. 

Individ u ally, no cont rol metho d 
prevents the rccu rrencc of wood y 
weed s . Effec tive cont rol dema nds an 
integ rated approach incotporA t i ng 
follow-up tct'hniqucs. Mt•thods of this 
ki nd developed by Noble and h is 
colleagues at t he d ivision arc yieldi ng 
impressive resu lts. 

Noble', wo rk fol lows on from cal'lit!l' 
rc::.earc h Jt Coolaba h in New Soul'l1 
Wa les by tht• div ision's Dr Ken 
Hodgkinson . Hi~ work showed that 
follow-up aut umn fire_, effectively killed 
80% of resprtJUl ing ~hrt• b~ (bu dda 
[rcmopluln uttlcJt.:llu, turpent ine /:.. 
:;/11rlii, a 11 d punty Cns:;itt llt'III Opiti/n), 
provided the second fire occurred 12 
months after the first. 

A ult11lin fires two or mo rl? years 
ap~rt killed on ly 20% u f shrub,. Thi' 
was because after hvo years, the shrubs' 
root s:-stems had recovered sufficiently 
tn with<tand the <econd ri•·e. 

Spring firt•s were m u ch l e~' 
effective. Autumn fires force the shrubs 
tC\ grow out of phase with their normal 
growth period, causing s tress. Spring 
fires, hnwevc•·. k's • Lrcsslul to sh rub, 
Jdopted to g rowil1g in t h ~t St:~son, 
cau<ecl low (30~'1. ) mortality. 

At the <amc t ime, Noble has fou nd 
that two consecutive autumn burns kills 
all bu t I S~;, of two o ther re~prouters, 
(the mallee 'pecie.; £ut'lllyJIIII, sodali:: 
;~ n d I . dtrmosll), b u t that the "'n1C 
p roportion <urv ived eight consecutive 
<pring burn~. 

The:-.e experin1cntal burn~, however, 
rN1ui rcd the impractical add•Lion of 
nrt ifit·ia l fuel (<trnw). In ~olving thi< 
prob lem, Noble drew from the 
experience of scientists controll ing 
lvt)ody weed~ such as nh~sq uite (Prostlpis 
'PP· ) in th.: .;,•mi-arid rangd.~nd, of the 
U n i tcd St~ tcs. There, e h cm ka I 
he rbicides arc sp rayed Fi rs t to open up 
the ~hrub comm u ni ty a n d p romote 
herb,,g., growth to fuel the fi re. 

ob le has d rawn o n, bu t reve rsed 
the US exper ience, to s u it local 
condit ions. The composition of plant 
~pecies in Aus tra l ia':-., sen, i·<l rid 
woodl~nds di lfe•-s fmm Lho~e i11 the US. 
Ao:." rc~ult, tree:-; ov~rgrowin~ the shrub 
under~to rey ~0n1ct i n1t•:, intercept 
chem ical sprnys, red ucin!' thei r 
<'fficiency. Dense canopie~ of cer t~i 11 

largl' r woody weed <pccics (•ut:h a• 
buddn) nbo prevent a u11i form coverage 
of spray. For these reasons, Noble 

prefe rs an i n it i a l fi re followed by 
cht•mical h·eahncnt. 

Instead of b u rning the shru bs a 
second ti me, Noble now a uses chemica l 
d efol ia nt a t low conce 11 Lra tio 11 s, j u ~ t 

enoug h to ki ll the leaves o f the 
res p ro u ti ng species. Si mulati ng a 
'ccond fire in th is manner can ki ll the 
shrubs while they a rc still vu lnerable. 

In 1990, Noble and Dr Tony Grice, of 
New Sou th Waks Ag r icu lt u re (now 
w ith CSIRO Tro p ical C rop$ and 
Pastures), began a n integrated, triple
ph ased woody weed control p ro ject 
near Cobar in NSW. The project, funded 
by the Wool Research and DcvclopmC•lt 
Corpora tion, involved th ree stages: 

1. Screen eleven potential chemica ls at 
d i Hercnt concentrations, applying 
them to different sh rub species. 

2. Pick the most promis i ''8 chemicals 
and fine tunc thei r applica tion ra te:; 
and tech11i q u es, to d ev~::lop cost
dfcctiw tco:h nique• for trt'i·>ting IMge 
paddock.>. 

3. Apply techn iq ues in a real m a n 
agement c:;iluation lo af;scss economic 

fea,ibil ity and to cva lua l<' ope•·,1tio11a l 
procedtl r~:o.;. 

Noble i> now ,,t the second stagc of 
the project. The w idely used herbicide 
glypho5a tc (Ro undup) wa!: chos~n for 
its envi ronment<~ I benigni ty. it is not soi l 
persistent, and is harmless to aninlals. 

(Giypho~ate block.~ the ~hikimic acid 
pa thway in p l ant~. s topping p•·otein 
synthesb and st.'condary compound 
fo rmat ion. T he plant cannot p hoto
~yn t hesi~e and d ies. An ima ls do not 
pl>S~,!~~ t h is chemical pathway, so 
remain unharmed.) 

Above: A turpentine (Eremophila mitchellit) 
regenerates after tire. 
Below: Chemical treatment after fire kills the 
shrubs while they are vulnerable. 

The ea rly resu lt~ a.-e enct)u ,·aging. 
Even dil u te g lyphosat" co11cen tration, 
( I :80) cnmpletcly defo liate budd~ <md 
lu rpcnti nc rt"growth \Vh('n ttpplicd as a 
<pot sp ray. A~ predicted, the maxim um 
effect comes from applying the d il u te 
chemical to young shoot« in autumn. 

Noble p lans tests to determine the 
mi r, imutn eHect ive concen tration~ and 
<p ray-vol u mes a t paddock 'ca l.,<, 
involving both ground and aerial 
spray i ng. In ma ny r~g i On$, water 
~carcity wi ll be a limi ting factor for 
de livering the righ t concentra tion in 
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~ulticicnt volume". L.ltra low \'Uiumc 
tll.'nal 'f'r.lytng, (on~ to li\ ~ litr~'t a 
lw~t.~rl'), ,, technique '"' " c,t,•bll,hcd 
for tn~.1ting crops, may be ll'l.~d to .1pply 
glyph<"·'lc to ,el ~ch:d patchc' in l.uge 
r.tn~t.'l.lnd c:u·~a". 

Timing important 
In b,• profitable. the cht.'mic.ll appli<.>d 
will h,l\ c to etht Je,, tl1.1n $!1.50 a 
hectare l'rdmunan· 'POI 'pr.l\ mg h.">t;,, 
uo,in g a propane-powcrt•d 'Pf•H gun, 
holVl' nlml' in well under thi' fl gurt•. 
Huwt'Vl'T, the h igher CO'I' o( oh! rial 
'PriiYII1jo; mc.111~ thi• appro.lCh may only 
be economic in den~c patth('<.. 

While the basic' tlf th" ll'< hn•<Jue 
have proven succes~ful, a number uf 
detail' need to be refined . 

I he dth,I);C .md tumng of ch<!mlcal 
'Prt~y, in1port-.1nt an thcrn..,,:•lvl·.,~ muc;t be 
coord inated with the burn,, Burn' mu'>l 
be timed tor maximc1m dfcct, '"'d tht·r"' 
i' much to be learned ilbout tim ing 
chcmk,11 fo llow-up spray ... A lso. few 
dwm~t.IJ,, 1ncluding glypho,,lte, are 
rcgl'tl.'r,-.1 for u'c again'>l wt)(llh wC<.'ds. 
llw appro\'al procc•" t.,l..,.., hnw. 

The f.1ct that burning opportumtic~ 
uw.lll) on I) occu r every ~- )(l year~. 
dep<•mllng on rainfall, abo compl icates 
nlil lll·r .... Evt.•n after s u((idt•nt rt,il·), the 
fu<.>lmu't be muintaincd throup,h cont rol 
of IOtJI );raLinp, pn·~'ure (n.l ll vt·, feral, 
and domestic herbivo re.,), •t,t.: lf ,, 
complic.ltcd process. 

lonrdm.lhng the-,e f.1cltl~'> "111 be an 
immcn-.e nMnagcment ta,J... ' oblc will 
pool hio, re,earch rc,ulh w1th other 

member~ of the <.:S J 1(0 U1vi"''" of 
Wild l if~ and Ecology Ril l1jo;l'l,,,d., 
Prn).;rJm for the d evelopment of 
eo m pu tc r·bJ ,cd d eci 'ion-, u pporl 

Starting fire with fire 

A<'ri.ll ignitiOil is the!' n·u)'t dlir.;icut wa}' of starr ing J.ugc• '<"Jic tin:\ fOr OJXr.uionti 
"'"lie< in 1he r.ngehn<h. l·i1c lH cak• 20 ro JU mt•ll'n wide .II'C prepared 

beforehand ming en her d"l' ror<hc> '" ~ulldotcrs. and f>,,.,, .~re pl.11u1cd for when 
the weathc:r and li.1d cnndi1uln' :arc \JthiJc..torv. 

rhe burn< ~r<' exp<nm·e bccJm.: ul the ;tir~ra.ft and <uppon tfC:W> Hi•c 11\JCk.> S{.lnd 
b)' Jt ,tr,u.g•c loc:mon<), hm """" 11 lx...tu~ they Cdn •gm« hu11c Jrc.u qukkl}·· Jnd 
'-!Id~, e>p<ciJIIy when n•el ""'"b"'"'" "pa!Ch}. 

i\ nuchinc which lonh r.nhcr hl..c J tennis ;enmg nudune" lined tO <he Jir<rJit. 
I hi> hold< hundred< or piNic h.JII> like ping-pong hall,, c.Kh •Unt.linillg about .l 
tcaspuon lull <;>f pot;J..<<n•m perm.~ng.uHltc (Condy's Cl)'"·'l,l. 

' I he a~rrrnft tlio.s m l>ar.dlcl hnc' ut luw a.h inules (c\0 I~() m) ,1bovc 1hc grou ud . 
with a bomh.udier in 1hc h:u:k \t'.H t.Oiltrolling [he m:tchinc. On inuruClion from the: 
IIJvig>ror <iui ng hc;ide the pilm, the h.1ll' .ue dropped "hrre 1l11·1c ;, ;ulllcicnr fud 10 

\\1\t.1in 1hc fir(. 

fkfnrc <feet IOn, 3 spike J>UIIliUt<"> l.'•ch b.1ll, lnfCCiing 3 >IIUII JIIIUUIIl of ethylene 
gl~·col (.mufrec?e). The ball> arc rclc.1>t'd up 10 rwo p<r \e<ond from J chute at rhc r<M 

of I he JlrCr>ft. 8,· the time d~t• h.lll> h,IVc fand...d ami rolfc.J J >hUrt .Ji;tJn(c intO 
ground had, rhe ~hemtt.:al rc~tl.ttull h,,, hc:gun .. 1nd the) bun.t in tu 11Jmc. In thi"' WJ}'• 

brgc p.uldnck< can be 1gmrcd Llllllkly. 

'Y"~m, , A (,•w prolotypl' p~llo.ag''' 
coverin): ,,., . ._.r.•l p,ruing managc m,·nt 
problem' ~nd lire ophono, .uc •" .ll lablc. 
Comprchcno,h•c \'l'l'ion~ wil),•q•ntu,lll) 
bl' ready for public di-.tribuhtm vhll• 
exp<!ct., th.ll thc~e will be u,cd by ''·'"-' 
),,nd llli,n.-.~l'rtlCr'll agendes ond, in tinu:, 
even by p.l,hlr.ll manageh. 

W hl'n a ll demcn l'> an~ in teract ing 
smoolh ll•. Noble's intl'gral<•d cn111ro l 
technique~ will allo"' pr<'CI'l' wood) 
",>ed maiMgemcnt. 

Nohl.:o o,tr.:o,se' management (lver 
crad,.-,,tiiHI. Onlv in troduced nox•ou' 
~pccie' (-ud1 ·" 'nw,quite and pricl..l)• 
acacia) rlr'"' .. h) be cr.:uJic,Hed, wht.!rc 
ro~sible. I hl.· rc"l, he !)ay:,, JI'C n ,lliV\..\ M) 

thc l'c m.•y even be ground, for 
tnainl,linin~ tht..•m a.:; groundcov~.·r in 

h~avily gra/Cd c1rCi\C.O near \Vitlenn~ 
poillh. Tlw .1i01, in'>lcad, i~ to idcnlil} 
those fcrtdt• p.ltdw' "ithin a paddoclo. 
which "Ill pnn •de an economic 
respon~c to ,hrul> fl•duction. 

Noble belicH-. ind,..criminat" '"'-' of 
chemicals ;, 1n.1ppropn.•t.:, but wht'n 
used n~ p.1rt ut .111 in tegrated pock,,g,•, 
,md li~Cd •t r~t,•gi ra lly, can be ,are olnd 
effective. lie 'il)'' th,11 rehnbililatinn ot 
~hrub-infc•,t<•d r,lnp,l'l.lnds to tho'~ with 
more produlli\ l' p.hture-. mu..o,t ~ p.ut 
of a Jar~cr n~ ... uurc~ man.:t~t'nl~nt 

..,~,,tem, mcludmp, all a~pt'Cb of prop.•rl\ 
managcml•nt (t•~pt.•ually managt."ml•nt n( 

total gr~zin~o; pn:,,ur.•). 

More about shrub control 
lt(>(l~;kin,on ~>;( (111<11) l'rl',cnred hr•· fM 

... hrub nmtrul an .. hccp ran:;t~l.lnd-.. In · 
Pc· .. h ''/ l'tJ .. tllfl..'' \\'tt•d 1uv,--r/l',.,ra1ft JII&J 

D~:>fd!lt J1i~f .. ~.if ,,,.,.,,,1/;mr <;lrc·•~l' f',htur,-.. 

Ed E'S fkllo'"'· C<;l RO lniM m.ltauu 
Service~. ~ lc.'1bnunw. 

Nnhk• JC ( 199J) l<d1<1 ,urf,ICc·>Oi) (,•atul\>< in 
~cmi ·~uid mul);d (Au1cit1 a,,.,,,,) 
woudiMl<h. R.mg,·lanal/~umai 15:~A-70. 

1\:oblc JC & Hud)\km,on KC (1<192) llu• 
woody \\'CC(t rruhh.·m in Au,trdla.tn 
rang('land ... . ,,,,.: ..... m'-"nt. \!t.:olug~ tlnd 
pro,pecr-. tnr moJn.t).;l!ml!nt In \\'''''dll 
\'\'u,J Aft~wl~l'mnlt ~tntlt·~y Prr'f ~·.:m,,mtll 

\'\'ork .. lmz•. Cul11n li· I".J June. 
Noble IC M.•d cO<I N D I udwig )A & Lriu• 

f\ C ( t 9tJI) lnla•l\r"tcd >hrul> control 
<;t ratc~h.-., in Au ... trdJi.ln "'11'111-,lll d 

\voodlarHh. t•rHr. H lntaufltlcHHJI 
Rnn~L'Inn,1 .. (._,,,~,, ..... . \1cmlt'tllrrr, pp Mh·~. 

Controlling the spread of shrubs In the rangelands must be pan of a larger system ol resource 
management that addresses wider Issues such as total grazing pressure. 

Tun)\wa\ DJ (1'1110) So•l and l~nd'c~rc 
proces'it.-.., m th\• n_ ... lorahon ol ran~el.lnd .. 
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