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SUMMARll 

In this report an attempt has been made to co-ordinate all 
research work on chemical weed control carried out by Commission 
officers during the years 1941-1961 inclusive. This work has fallen into 
four main categories, namely weed control in conifer nurseries, selective 
weed control in forests and plantations, tree pois0ning and roadside weed 
control. Some investigations have also been carried out in the field of 
total weed control. 

Investigations into weed control in conifer nurseries have 
included the application of herbicides before so,ring, before emergence 
and after emergence. 

Pre-sowing trials have been confined mainly to the use of allyl 
alcohol but while this herbicide has given satisfactory results, weed 
control has only been of short duration. This and other factors have 
precluded its routine application. Trials are at present in progress which 
are investigating the possible use of more recently developed fumigants 
such as Di-trapex, but these trials are aimed mainly at preventing damping
off and attack by nematodes. 

A number of herbicides have been investigated for the control of 
weeds after pines have emerged and this work has resulted in the routine 
application of mineral spirits with an aromatic content of approximately 
2~. 

Residual herbicides such as simazine, atrazine, propazine and 
diuron have been investigated as pre-emergence treatments, but while they 
have in general given satisfactory weed control they have at times caused 
damage to pines. This damage has usually been evident after the initial 
application of rates which were too high or after a build up to toxic 
levels following repeated treatments. The advantages to be gained with 
respect to long term weed control are such that further investigation of 
some of the aboye herbicides, particularly propazine, is warranted. In the 
meantime two recently developed residual herbicides, neburon and DCPA are 
under trial. 

Research on selective weed control in plantations has resulted 
in the toutine application of 2,4,5-T butyl ester to control blackberry 
under pines. 

A number of trials have also been carried out which have 
investigated the possibility of controlling mixed species in young pine 
plantations. In general, excellent control of wattles has been obtained 
using 2,4,5-T butyl ester and satisfactory control of eucalypts with 
2,4,5-T butyl ester and to a lesser extent pic10ram + 2,4-D or 2,4,5-T 
formulations. None of these herbioides has proved entirely satisfactory 
however as a1] have oaut,ed damage to pines, eS1'9cially Pinus radiata, 
even during the dormant season. In an effort to avoid or redu.ce pirle 
damage, trials are planned in whioh picloram without the 2,4,-D or 2,4,5-T 
is to be investigated. However some consideration could also be given to 
the delaying of planting for one year and spraying the eucalypt coppice 
when it reaches a convenient height before the pines are planted. This 
would obviate the need for selectivity and make possible the use of aerial 
application. 



" 

I 

Investigations into the use of tree poisons as aids in 
T.S.I. operations have included trials with arsenic compounds, ammate and 
various 2,4-D and 2,4,5-T formulations, and have resulted in the application 
of the amine salt of 2,4,5-T to low-cut frills and stumps as a routine 
procedure. 

Trials have also been carried out using the more recently 
introduced picloram,' This herbicide has been shown to have certain 
advantages over 2,4,5-T with respect to ease and cost of application, but 
a number of factors which appear to affect the results obtained have ,yet to 
be ftuly investigated. 

Roadside weed control trials have faIled into two main categories; 
those aimed at the desiccation of .foliage prior to controlled burning and 
those a:Lmed at preventing the intrusion of weeds, mostly woody peremliaJ.s 
onto roads. 

With regard to the former, diquat has shown itself to be an 
effective desiccant especialJ,.y where species such as blady grass predominate. 
but due to high costa it is only suitable for comparatively small areas. 

In the case of' woody perennials, trials ca,cried out in coastal 
districts have resulted in the routine' application of 2,4-D amine salt to 
control lantana. The butyl ester of 2,4,5-T has been shown to be the most 
effective general roadside spray but some species such as brush box and 
callicoma have b'een :t:ound to be relatively tolerant. These species have also 
been shown to be -tolerant to picloram. 

Only two trials have been carried out to investigate the use of 
herbicides 'for total weed control. Discussion has therefore been confined 
to chemicals which are available at the present time and the situations in 
which they can be most effectively employed. 



nITRODUCTION 

Prior to the mid nineteen-forties the range of chemicals available 
for the control or eradication of unwanted vegetation was extremely limited. 
Those which were obtainable were mostly of the total or non-selective type 
and were therefore not suitable for use in such areas as pine plantations 
where selective control is required. Even in areas where total weed control 
is aimed at, such as along roadsides, their application was usually avoided 
because of the hazards accompanying their use. Some early work was carried 
out in the western districts using arsenic. compounds as tree pOisons in T.S.I. 
operations but because of the toxic nature of these compounds and the sporadic 
results obtained at times, their use did not. find favour. It was more or less 
through necessity then that up until the time mentioned above, the control or 
eradication of unwanted vegetation on Commission properties ,~s achieved by 
manual means. . 

In the year 1942 two chemicals were: synthesized which started a new 
era both in the field of selective weed control and in the use of organic 
chemicals as herbicides. They were the growth regulatin~ or hormone-type 
substances 2-methyl-4-chlorophenoxyacetic acid (M.C.P.A.) and 2,4,- dichloro
phenoxyacetic acid (2,4-D). They were followed by an ever increasing nUmber 
o~ compounds, both selective and non-selective in their action, until at the 
present time such a variety of chemicals is available 'that almost any vege
tation control problem can be approached with confidence that an economical 
solution can be found. 

The first recorded work carried out by officers of the Commission 
to investigate these newer herbicides was done in 1947. Since that time a 
large volume of research has and is still being carried out. This work falls 
into four main categories, weed control in conifer nurseries, plantation weed 
control, roadside weed control and tree poisoning. Work has also been carried 
out on the lesser problem of controlling weeds along fence lines and around 
buildings and timber stacks where they constitute a fire hazard and provide a· 
breeding ground for insects and ve~in. 

This report contains a summar,y of the research work carried out in 
the above five categories during the years 1947-1967 inclusive. Descriptions 
of trials wh~ch have been reported in sufficient detail by the officers con
cerned are contained in Appendices I-V. Papers which have been published 
are listed among the references. 

The common and chemical names of the herbicides used are shown in 
Appendix VI. 

WEED CONTROL IN NURSERIES 

Pre-sowing weed contro~ 

Beoause newly prepared seed beds are for the most part free of 
emerged weeds, pre-sowing weed control is usually confined to the killing of 
weed seeds in the beds by the use of fumigants. 

For example in 1947 Stoeckeler and his asoociates (1951) in the 
U.S.A. began experiments on the use of allyl alcohol as a pre-sowing treatment 
for the control of weeds in oonifer nurseries. They found that excellent weeq 
control could be obtained for about 6-8 weeks when this chemical was used at 
10 gallons'per acre. It was· applied at extremely high volume· rates, the con
centration~ ranging from 0.2 to 1.0 per cent. 
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This report coupled with those of other overseas workers prompted 
.an investigation into the use of allyl alcohol at Woolgoolga nursery in 
19 56 (Appe:nd~3tlit"a/~p.exim.e:n:.t "@.j ... m:I1Il c.t:hits_N7.prfiJ:a.:l(.numb~er <Qj() :..0011centra tions 
':aria. :i'a t_e~S310£t :ap]?'l :i!,c.a-:Ii2io.h'lli'l..e.l.W~d;r;;b_e1l2,l ,aHi i.Qf /:VLn'iM:)li. cpr@.y;r~*Oot~CilJJ.g.}. ];y:.·I. ef..f & otjye 
,i-re:c.Q.n:t r;o}!~i~guw..ee::d1340, 5·H.pwCy,g~£L-;j;-1},)l~f/:i:_Q;:!t~r1CY'l@.t1.d~~~(~fo~9J!JYirtn~~1,Ilind;, ~ ill; ~ ,-wa'53 ~ Oy, 

(e.pnldi.'UdJtdirtha:b.lJthe.)lUs~1 ~of5·ar 1tcinl@.G>O.}t<kill'ltt}i::'9113 a..i"1.w O_;'.9QQprga:-H q!J, SrdWfl:'.i. ,apre 
~~~SiQllb~~ preferred. 

:jlte.:c_G(QSE~:l::9.fe t-1t€3(nQn.:"1:§.~~~tl:i:N:.el Il53-ji~3::.qf£!' f-wJlj..g§l.J.t:? ,rtC~~(' ]!lJlst be 
, ,..,." to 

itak_~nl'Lit03@l1Sjl;'Ce.)J:t.h.aj; , t"I!§lYs @;Jl.Eb ::Q.i'l't!:ti p"at:.ed.)EP.~f OJifu7:t!~et\9~9:]l!4. s~ ~J..08!l:f.!y, The 
~me:b:b:P.d.:..~(e.mplpVied2 fl:~;p:eI(d t9.l1;ltll.e::~'QIll~ga:pj; S.ll{~:pp1r~~.li (~dl; :i,rrc~~~l ;j;:!le~ 'U,S~1 0;(\,[" 
I2f~?.t:·:lgftn:n:;i;na.t~~Jign::ln~~9j1:Q .. 9ll:1.l:ekElJltsYJ ~Q~P- 'If.'ka:D!.e_s.Jl~Sl::; Q.l,1.~m;j;ga:ll a.:paJ,ysi:¥l,c o;t:) 
l~o~eiLemyi~~~a~~~ya~h~l~se of smell or the setting down of periods between 
treatment and sowing found by experiment or experience to be safe. The 
last methQdxY1:aJ3lC.:i;Jl,V;"ts.:.1Uiew.:'Ij~.!ic(~ tit1tel,]l.PQY§l1t.e~~~;i;m~nllhii'{:he.Av(..tit~.J.,i1'1 :Ln'. i.29Q.,.e:i.i:>2; , 

td1i.:iJ;Jl:t;lollrlE.<if .;at1l:¥iL3 ail:.c,nh.ol3.i.vta;.f21 U;.~'9Qrc1;lqidt~l1Q!11cQ.ed;F!) 1c4:j,1 t7c;:)J3j f'atld;'l;?:-.9:ay~ rp..!3fore 
tSstw.ing1. m;t;:h ams..:t:lta,t:::irfdi~~ Pf:tnusLl~:1rl ii:Ot~M.i1fse,~ii:.1G J'l<;!,l(.q~~irr!~:t~l le£t'.~9tl~' ~!3re 
(I;le;~n ionL(ip.;ines in any of the plots but it was recommended that when stratified, 
seed was to be sown the allyl alcohol should, 'be applied at least 14 days 
b ef orehc'Uld:~i t ITfr.i:a,yIte.ir:ito.d ti-!3..'! innc;1.o_s~e cBil~_e_elllE!p,.:..i13 vttj;·Arrth',fl:.t31 :ti~COJll!T1 ~p.lie41 by the 
EJJfaJ:tuflf.tcjt.ur.e.~l;~ ma.nte}YJ tt~.:t.ll:IJxy tl:i~~;(C_aElJl)f .pfhi19b~,9:.Q9 .'~r bv;,eg~t~911!:b 1!3 e,~d ·d:~~.~.El' ':L 1; •• , 

i.;s:P.,vih'B'1 shoud:L4:ipexde.layte.d "1£xOJU1I1P ntJi t1.4J lda;r.s)l.oJ:1J('IJJ}U';,h Ml,e) ~<?fdQ~L.h:aGL .d:i:p'~ppeared 
from the g~ound. , 

In the case of i1oody'peren'),ial.:;, triftl:~ Cl:1.r't''i0d Ollt in '::I): .. :-:1;:...} 

dis tricts r.s.dr,n:ce~$)t.llth_el tti;lIle;:J~f :t:c.J;'9~.r1=LO~~~@.ia,,~iL~it~fl.c..~s ~0fi..-qp.Et.~~i~f'1.1 :::Q.g:v~ t() 
,cd'li:$_alH?.e~edj''lnt.:he nUr~~r,y,~!:ils €.Q.lt~n~ to:' l!e/-i,d.}1;£,l[st·~~Q.~t:.g)Y' SY~J'~s!l s:.e;ecl.s.::- blRYlP:(Q;tt 
eifha:d%EiJ!jt:ell51;:>1~I(itw:~~edle$nlE.f~qm.'ti~ut~del.'JmeTll~f?jlc.VL1:f~3 E1",-;tq~l11Q~q.)r~n:r? 1:l.~t~;gill 
<:'~*11etiJl).~..p-tYi.a1~ \YQ.Q.*gQ..Ql~ ~A'PB.3 :j::e,~,I;.~:Bt.;~:.;J 1~).)1:i;J.l~a'Yh~ch T¥h~e1 e~PJc~Q.Q~ q.~l,1l::t:i:.q!,l () 
'\:ojjr.a.1:-llY--iLn:ali:c..ohql ~(;w.:~S)rt:o~d.;otq>:igitJ..~~8gR.od but relatively short terra weedcofltrol. 

C4:l!.~hQ;qgh t~:p..~~:ka:t'lIi~q,~P.JI!~P 1b~E1.E.<teftl::gn~4) fl<IP1€.1W ... E!t~t.;,1V Q,<?.lgq.<2lg'%lnursery 
r.!1!X!~~~c:IL~~t~tl)rl~~lsq.~~~ ~P.]l.Jt:tQ..~:l{,ioI1)i<e:;~~l~Y...:r.1 ~:l<il.olt<I}.)I't~s")l~<!.%.~n 4c.p.ffi l-£~om' , 
t~-h~l:~£!;~;t~at.w. t7hW:~~ :;Q.~n~l;~:tlVL~6olaita:iJ.J2.~~d I-~J:~rftoJ;; i~11:.1~ikte,d.ljlEt;q:i;~Gl4i'; 'i.QF.~; q:£ the 
i"Jll~~l ~~l3oJl%r.fQ.~ th~~ 'Wff€l~~ql:V~,ll~D' e1tl}JlcJ¥9iiger in handling the chemical which 
has marked lachrymatory and flammable properties'and thus requires the use of 
rubber gloves, aprons and anti-splash face masks. 

Because of the short term weed control afforded by fumigants there 
seems to be little justification for the use of such chemica~s for this 
purpose. There is a case however for the use of fumigSnts for the control of 
damping-off fungi and/or nematodes and trials are at present in progress using 
forn~lin and' Di-trapex with these aims in mind. The fact that these ch~micals 
also give short tenn weed oontrol is acceptable but .of secondary consideration. 

Weed Control between Bowing and emergenoe 

No research work has been reported on this aspect of nursery we~d 
control but one method is at. present standard practice at Bathurst nursery. 
In this nursery the beds are heavily watered immediately after sowing to 
promote the germination of weeds which are then sprayed with power kerosene 
shortly before the expected emergence of the pines. 

This method performs a similar function to the use of fumigants 
except that weed control is accomplished at a later stage of 'gro\vth. It has 
certain limitations however in that umbelliferous species and perennials are' 
not controlled. Also, some dangers accompany its ~se. First, higher rates 
'of application than 60 gallons per ,acre can adversely affect germination'of 
pines. Second, pine germination can also be affected if sprays are applied 
less than 3 or 4 days,before emergence~ In judging the time of application 
it is generally assumed ,in Great Britain, that the crop wi~l begin to em!3rge 
in 3 or 4 days if on inspection the germinating seeds are found to have an 
0.5 inch radical (The British Weed Control Council' 1958). This test is 
reported to be suitable for most conifers. 

" 
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Although the application of power kerosene to control weeds prior 
to the emergence of the pines is apparently satisfactory, it is felt that 
in the future this method will be replaced by the pre-sowing application of 
fumigants and the pre-emergence application of residual herbicides. In the 
meantime however it is considered that trials could be carried out, aimed at 
replacing power kerosene with diquat or paraquat, two herbicides which have 
no residual action in the soil and which should therefore be less liable to 
affect germination and emergence. 

Post-emergence weed co~ 

Unlike the two forms of nursery weed control already discussed, 
post-emergence control requires the use of a selective herbicide; one which 
will control weeds without causing significant damage to pines. 

The first post-emergence trial was "carried out in 1947 (App. I -
Expt. 1) and understandably enough investigated the possible use of the 
then newly introduced 2,4-D. This trial was situated in Woolgoolga nursery, 
the formulation used being the amine salt at concentrations of 0.1, 0.2 and 
0.4 per cent acid equivalent. The pines (P. elliottii) were in the process 
of emergirlg at the time of treatment. 

Although good control of broad-leaf weeds was obtained, effects on 
grasses were confined to a stuntine of the root systems. Pines which had 
emerged before treatmerlt were severely set back, the symptoms being the typical 

.epinastic responses due to 2,4-D. Pines which emerged ~ter spraying appeared 
normal above ground but their root systems were stunted, the rootlets being 
short, stubby and brittle. A later experiment (App. I - Expt. 2) also produced 
these adverse effects in P.radiata seedlings and confirmed the fact that 
2,4-D could not be considered for post-emergence weed control in nurseries. 

Stoeckeler (1949) working witll a variety of conifers including red 
and jack pine, also discarded 2,4-D as being unsuitable but reported that 
selective weed control could be obtained using mineral spirits. He studied 
various factors influencing the effects of the spray on the crop and came to 
the following conclusions:-

(a) Less damage was incurred in first-year beds from spraying in 
summer rather than when the plants were quite succulent or 
just emerging from the soil. 

(b) Damage to seedlings increased as the rate applied per acre 
" increased. 

(c) Watering just prior to opraying reduced damage. 

(d) Shading also reduced damage. 

(E~) Adverse effects were" much less pronounced if treatment was 
carried out on a cool rather than hot day or during night
time rather than day-time. 

As a general recommendation for spraying weeds growing amongst red 
and jack pine be suegested the use of a mineral spirit containing 10-20 per
cent aromatics at 40-75 gallons per acre. The lower rate was for use when 
the pines were young but not before they were 4 weeks old. The higher rate 
was for use in cooler weather after the pines were well established. 
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"In October 1951 a trial (App. I - Expt. 2) was oarri,ed out in 
Jenolan nursery using mineral spirits covering a wide ~ge of aromatio 
oontents, and three other herbioides, DNOC, dinoseb and 2,4-D. This 
tria.l was conduoted in order to investigate a speoifio weed problem, namely 
the invasion of nurseries by sorrel Acetosella vulB!fis~ This weed ooours 
in most of the h~gh rainfall ~ea.s smd partioularly in the oooler regions, . 
the tablelands being probably the most thickly infested. Sorrel thrives in 
acid soils 'so that oonifer nurseries which have been cropped for a number of 
years rrovide an ideal situation for its growth and in whioh situation 
because of its rhizomatous growth habit it is difficult to hand weed ·without 
uprooting"small ~inese ' 

" ".The weather at the time of treatment was cold and windy with 
interm1ttent snOWe The pines (P_Fadiat!) and sonel we:j:'e just emerging. 
Only three treatments gave a complete kill of the tops of the weeds without 
opvio:usd,amage to the pines and these were a dry-cleaning fluid, Alsol 150/209 
(20% a;romatics) and one to' one mixtures of ligh'bing kerosene plus crude . 
naphtha. (22% .aromatics) and lighting kerosene plus refined na.phtha (30% ! 

aromatics) •. All were applied at 75 gallons per acre. ,! 
~ "! 

,In the light of Stoeckeler' s work the lack of, damage to the young 
'" pines.'was a.ttributed to the low temperature · ... 9.t the time ,of application •. ' " 

It was decided therefore to determine the affects of the above three formUlat
ions on pinee at a higher, tempeJ:!ature and an experiment (ApPQ I .. 1ilxpt. 3) was 
carried Qut for this purpose in Ca:t'8,bost nursery in Deoember 195~. The pines 
·in'the treated plots were about one inch high, the weeds present being sorrel,' 
and keeled goose£oot', ~o;aodi;\JDl caril¥'-t}Mll~ The weather was fine and cloudy 
wi th a te.per8.tur~ of 650 F!J ' " 

After one week it was ~ppa.rent that a good kill of the tops of the 
wa~ds had ,been obta.ined with all :three treatmentsq However, unlike the 
Jenolan experiment, the needles of ~ pines were burned at the tips. Some 
rec9'Very of these pines was noted a.fter, one 11lonth9 especially in the plots 
treated with" Alsol '150/200. ' 

",," ,A1th~~<·the tempera:t;ure was higher 'chan that at J'enolan it was 
conclUded 'that.:' the high. rate of applioaticm (75 gals./acre) was mainly 
resPorisio;l.$ tor · .. ,the dama~ oaueed, and this was "!:ic:mill?, ow/i ;in later e.x:Pe~iments 
(A'pp .. X' .. ~pt.s~:, .. ~ and '11) in, Whi.~h !:.~!;tJ.J.~' 'treate'd with rates rallging" 
ft-om app):o:dinatelr' ~O' to '·,50· gallons par aCre sU£i'er~ cm1y slie,i1t damage • 

• ' ~ I • 

In the ab'o~e t~l~ ~..t~eriments mine:r:a.l spirt ts were compered w:i th 
2,4- DES ~d" propazine as post~emergenoe t~eatment8. In both cases it w~S! 
f~und that th,e mineral sp~rit8 W$ra superior~ with the result that this , 
,treatment lS: now i!ltandard 'praotice in a number of .r.turse~ies. , ' ;; 

I ' 

In, summing up" the trials oar:r..'ied out have shown that satisfact'ory 
control of ~eads ~in5 amongst ~ ... ~.Ee' CM be' obtained using m~neral 
spirits with an ~oma.'l;iooontent of about 20'%.. They have also. shown that the-' 
oonditione required tor applica.tion are gel'lerally similar to those mentioned 
by Stoeckelar. Ris recommends:h1o:ns have been mentj.onecl, ear~ier but for the 
sake ot oon~inuity are ~ize4 below:~ 

(1) Use mineral spir:.i.ts o£ 10 .... 200p aromatieis., 

(2) Do not spray pine~ under 4 weeks old. 

(3) Use the spray at about 40 gallone per acre unt~i pines are 
well establishede 

(4) 
\ 

: When establialled use 75 ~llons per ad'i'e on ,?ooler days only. 

"~ I 

" 

, : 
.,0' 
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Stoeckeler found that conifers varied in their susceptibility to 
mineral spirits and that white spruce was more liable to damage than Pinus spp. 
The above recommendations therefore apply only to Pinus spp. so that when other 
conifers are to be treated experiments will be necessary to determine appropri
ate rates and conditions of application. 

Only one such experiment has been reported and this was aimed at 
controlling weeds growing amongst hoop pine seedlings in Roseberry nursery 
(App. I - Expt. 4). In this experiment it was found that no damage to pines 
was incurred at rates up to 60 gallons per acre and then only slight damage 
up to 120 gallons per acre. These pines however were fairly well established, 
the seed having been sown in November 1952 and the beds treated during April 
of the following year. 

It was concluded that the 50 galJons per acre rate was optimum when 
long tap root weeds were involved and 30 gallons per acre when treating grasses 
and "softll weed species. 

Pre-and post-emergence weed control 

Although satisfactory post-emergence weed control can be obtained 
using mineral spirits, the necessary delay between emergence and treatment 
can result in the beds being heavily infested with weeds which have developed 
beyond the stage where they are susceptible to mineral spirits at the rate 
recommended. 

This has led to the investigation of residual herbicides whic~ are 
usually applied to bare ground immediately after sowing and which dependirlg 
on a number of factors can control weeds for varying periods of time after the 
pines have ~erged. Such chemicals, provided they have no action thr9ugh the 
foliage, can also be applied after the pines have emerged. 

The application rates of residual herbicides are important. 
Firstly, this is because of the fact that when used at high rates they act 
primarily as soil sterilants. As an example, in November, 1961, diuron was 
applied'as a post-emergence treatment to'P. elliottii beds in Woolgoolga 
nurse~ at rates of i, 1 and 2 ounces/50 sq.' ft., equivalent to 27, 54 and 
108 los./acre (App. I - Expt. 8). After 18 days all plots were weed free but 
after 34 days all pines were dead. This is not surpriSing as at the rates 
used, diuron would normally be expected to act as a soil sterilant. vVhat is 
somewhat surprising is that although as was to be expected, the plots remained 
weed free for over 12 months, pines sown 34 and 46 days after treatment 
~rminated w1d developed normally. 

In contrast to this in a further experiment carried out in Woolgoolga 
nursery in which diuron was applied at one-twentieth of the above rates, 14, 28 
and 49 days before sowing (App. I - Expt. 9), significant effects were seen on 
pine development and weeds appeared soon after treatment. ' 

Second, residual herbicides are in general only sparingly soluble in 
water, a saturated solution of simazine for ihstance containing only about 5 
parts per million. Due to t;heir physical properties they are retaine9, in the 
upper layers of the soil and this property is responsible for their seleetive 
action. Newly germinated weeds in the upper layer are, killed while the crop 
plants though not act,mlly tolerant have root zones gelow the level to which 
the herbicide penetrates. As might be realised then, the biological activity 
of the residual herbicides is largely dependent 'on soil type. They are highly 
aasorbed in soils high in humus or cl~ content and this reduces their ipitial 
and residual effect, thus necessitating heavier doses than those required for 
light soils. In well watered sandy soils they can be carried down mechanically 

'deeper than normal t4us reducing their effect on weeds and increasing the 
hazard to the crop. 
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The main point which stems from this is that since conifer 
nurseries are situated in areas covering a wide range of soil types, 
recommendations for the use of residual herbicides in'any one nursery do 
not necessary apply to another. 

In 1961/62 Casimir (1963) carried out extensive experiments on 
the use of diuron, simazine and atrazine in Green Hills nursery, from the 
results of which he reached the follo~ing general conclusions. 

10 Post-emergence weed control in transplant nurseries 

(a) Diuron at 4Ibs./acre gave excellent results in 1/1 and 1/2 
transplant nurseries of Douglas fir, hemlock, western red 
cedar, redwoods, spruce and fir. Pinus sPP. appeared to 
be more susceptible to poisoning. Simazine and atrazine 
at 4 Ibs./acre also gave excellent results in Douglas fir 
transplant nurseries. 

2. Post-emergence weed control in seedling nurseries -
Applic'ation after 1st hand-weeding 

(a) Diuron gave variable results when used on Douglas fir. 

(b) Diuron was lethal to P. radiatae 

(c) Simazine was very successful in both p. radiata and 
Douglas fir nurseries though it did cause temporary 
stress in Douglas fir in one trial. .-

(d) Atrazine.at·4 Ibs4/acre caused no damage to Douglas fir 
or P. radiatae 

3. Pre-emerB2nce weed control in seedling nurseries 

(a) 

(b) 

(c) 

Diuron at 4 lbs./acre was lethal to P. radiata and 
caused serious losses in Douglas fir. 

Simazine at 4 Ibs./acre caused serious to minor losses 
in p. radiata and minor losses only in Douglas fir. 

Atrazine caused no distress in either p. radiata or 
DG~ fir. ' -. 

In his reco~nendations Casimir suggested that atrazine could be 
used at 4 Ibs./acre as a pre-emergence treatment in P. radiata and Douglas 
fir seed beds. Also that diuron at 4 Ibs./acre could be used as a post
emergence herbicide in line-out transplant nurseries of conifers othor than 
P,inus 131'1'., but 'that simazine or a·trazine at 4 lbs./acre may be safer and 
give equal weed control. He stressed that these reoommendations applied only 
to Green Hills nursery. 

In 1963 an experiment was carried out (App. I - Expt. 6) in which 
diuron 3.2 Ibs/acre and simazine, atrazine and propazine all at 2 Ibs/acre were 
applied as pre-emergence treatments at a number of nurseries. 

Because of poor germination of the crop, P. radiata, detailed 
observations w~re only possible at Bondo and Canobolas nurseries. At the 
forme~ there appeared to be a loss of pines with diuron and atrazine but there 
was no significant difference between treatments. Although at Canobolas 
results were similar, the losses due to atrazine were significant. Atrazine, 
propazine and simazihe in that order provided long lasting weed control while 
diuron gave very poor weed control. 



- 7 -

In a further experiment in 1964 (App. I - Expt. 7) atrazine, 
simazine and propazine were applied by means of a l03arithmic sprayer 
after sowing in Green Hills, Bondo, Sunny Corner and Jenolan nurseries. 
The initial rate was 4.8 Ibs/acre and was reduced by half each 21 ft. of 
nursery bed. 

Results wer~ much the same for the four sites. In general all 
formulations at less than 1.5 Ibs/acre did not give satisfacto~J weed 
control. Rates in excess of 2 lbs/acre caused some crop losses while the 
4.8 Ibs/acre rate caused significant losses. Atrazine was noted to have 
most effect on pines at the 2 lb. rate. 

In summing up these trials it was concluded that they had reached 
a stage where limited routine application of simazine or propazine at 2 Ibs/ 
acre might be contemplated where serious weed problems existed. However it 
was considered that it was imperative that a careful evaluation of all 
unknowns and anomalies should be made. 

These unknowns and anomalies did not refer to the initial 
application of simazine and propazine as such, since the results of trials 
using these herbicides had been largely confirmed in experiments at 
Woolgoolga nursery in which the ,application of simazine as a post-emergence 
treatment (App I - Expt. 10) and more especially propazine as a pre-emergent 
treatment (App. I - Expt. 11) caused no damage to p. elliottii seedlings. 

They did however refer to certain factors which were found to 
influence results. 

For instance it was observed in all trials that timing of pre
emergence applications was important. Very early application appeared to be 
the safest as far as the crop was concerned but the period of effective weed 
control after emergence was correspondingly reduced. Best results were 
obtained with early spring sowings when the herbicides were appl~ed within 
two or three days after sowing and prior to compaction of the nursery bed. 
UnsatisfactorJr results involving significant loss of P. radiata seedlings 
were observed when the herbicide was applied two or three weeks after sowing. 

A second and more important factor was the build up of herbicide to 
toxic quantities after repeated application. 

Because of the relative tolerance of P. radiata to Zinc, zinc 
sulphate has in the past been used for weed control in nurseries. After the 
first treatment however it was found that unless much reduced rates were 
employed, damage to the pines resulted because of a build-up of zinc to toxic 
levels. Unlike zinc most organic herbicides are broken down over a period of 
time by soil bacteria and fungi to non-toxic end products. This breakdown is 
enhanced by warm temperatures and moist soil conditions but even under ideal 
conditions in the case of the substituted ureas (diuron) at least two morlths 
is necessary to allow for the build up of organisms and even then the 
subsequent rate of destruction is extremely slow (Hill et al. 1955). 

The danger in the use of these chemicals then is that if they are 
not broken down completely from year to year then repeated application can 
result in a build up to toxic levels. Repeated applications of atrazine at 
Green Hills nursery were in fact followed by reduced production of pines 
during the 1964 season and although there were a number of unknovln factors 
involved such as the percentage germination of the seed used and the effects 
of late sowing, this reduction was attributed to herbicidal effect. 

No further work has as yet been carried out on the above two 
points so that at the present time no large scale application of either 
simazine or propazine is carried out. 

-:'" 



- e -

Recently another herbicide, DCPA has been reported, to which 
pines are apparently tolerant (Iyer1965). DCPA is a pre-emergent 
herbicide and is said to be active against annual grasses and certain 
broad-leaf weeds. Iyer using a rate of 6 Ibs/acre two weeks before planting 
2-0 seedlings of red pine, white pine and white spruce actually reported a 
stimulating effect on. these plants. At the end of the growing season 
seedlings from treated plots were 50% taller than the controls, the top-root 
ratio being much the s'ame. Mycorrhizal development was normal. The level 
of available phosphate in the soil was increased by as much as 100% and Iyer 
suggested that this was because of the decomposition of organisms unable to 
withstand the treatment. 

A greenhouse trial (App. I - Expt. 12) was commenced in 1966 in 
which DCPA was applied at 6 and 12 Ibs/acre as pre-sowing, pre-emergence 
and post-emergence treatments for P. radiatae The treatments were again 
applied to the same soil in 1967. In both cases no reduction in germination 
or damage to germinated seedlings was observed and this led to an experiment 
being conducted in both Bathurst and Helms nurseries in 1967, (App. I - Expt. 
13). To date, with the treatments at Helms where the two main weeds are 
sorrel and Skeleton weed, results have been disappointing. At Bathurst 
however this herbicide is showing much more promise. 

It is probably fitting at this stage to further stress the fact 
that the applioation of biocides to soil$ in nurseries can produce adverse or 
beneficial side effects and a careful watch should be kept for these when 
trials are carried out and after subsequent re-treatments are made. Some 
examples are mentioned below. 

Biocides can exert deleterious effects on mycorrhizal fungi. 
High rates of application of two fungicides, calomel (mercurous chloride) and 
tetramethyl thiuram disulphide (thiram) ,and an insectioide, benzene hexachlori~e 
have been shown·to cause either partial destruction of the cortical cells of 
embryonic short roots or a complete sterilization of the mycotrophic organs of 
radiata pine. Lower rates of application arrested or restricted penetration 
of the short roots by the mycelia. 'At times in the presence of biocides, 
mycotrophic organs show modified morphology, these modifications being'specific 
for oertain biocides (Wilde and Persidsky.1956). Stoeckeler in his work with 
allyl alcohol obtained increased germination of pines and put this dovnn t9 the 
fact that the alcohol materially r~duced the population of pathogenic flUlgi. 
It could well have reduced the population of mycorrhizal flUlgi also, and in 
fact Wilde et al. (1956) using a soil known to contain the mycorrhizaI fungus 
Cenocoocum 6!anifoFffie applied allyl alcohol at 50 gallons per acre two weeks 
before sowing radiata. pine and noted after fourteen months tbat the seedlings 
exhibited only sparse development of mycotrophic organs. Fortunately biocides 
in most instances fail to completely sterilize the root bearine regions so that 
re-invasion takes place, thus allowing normal nutrition of the plants. 
Mycorrhizal fungi are notable in this respect as they appear to possess a great 
survival potential. 

Indications are that most biocides, even at nonnal rates of applica~
ion decrease the ntunber and growth of microorganisms, cellulytic activity, 
proteolyt~o activity, nitrifioation activity and evolution of carbon dioxide. 
Persidsky and Wilde (1955) found that after the application of allyl alcohol 
at 50 gallons per aore and Stoddard oil (a mineral spirit) at 100 gallons per 
acre the nitrification capacity of the soil was reduced by 50% and 90% respect
ively. However certain d~viations in the nitrification capacity m~ be 
tolerated in soils supporting seedlings of acidophilous conifers because such 
plants can readily utilize aDmlonia or amino acid nitrogen. In fact, ~ reduct
ion in nitrification has been proposed as the explanation for increased erpwth 
in Finus species following fumigation with suc4 chemicals as f9rmalde~de,' 
chloropicrin and Di-trapex. 
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Biocides can material1y affect nutrient uptake .by plants. 
Voigt (1954) found that the absorption 01' phosphate. by radiata pine was . 
appreciably inhibited after applica.tion of thiram or benzene hexachloride. 
Wilde et aI, (1956) found that after the application of allyl alcohol radiata 
Dine showed elephantine growth, the average oven dry weight of the seedlings 
being 9.1 grams while trmt of the controls was 1.3 grams. This increase in 
growth potential was offset by the fact that the plants were succulent and 
highly vulnerable to drought. Further investigation (Yatazawa et a.l. 1960) 
revealed that after the addition of allyl alcohol there was an almost instant
aneous replacement of the native microbial population by fungi of the species 
Trichoderma. After 40 days incubation, analysis shov,ed that phosphate in the 

. soil was increased from 31 to 87 parts per million and it was suggested tlmt 
this was due to release of this nutrient from humus through metabolic activity 
of the fungi. 
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SELECTIVE VEGETATION CONTROL IN STATE FORES~f.1S 

Experiment~ carried out on selective vegetation control have been 
confined almost entirely to t4e release of fo~ species namely, Pinus radiata, 
P. elliottii, Araucaria cunninghamii and.Callitris hugelii. The various weed 
species enoountered are dealt with in ~he fol~owing disoussion. 

1. BlaokberEY - Rubus vulgaris 

In November 1950 an eXperiment was carried:out in whioh 0.4% a.e. 
mixed esters of 2,4-D and 2,4,5-T wer.e applied to blackberry growing amongst 
5 to 6 foot high P. elliottii and Araucaria bidwillii jn Brooklana'$tate Forest 
(App. II - Expt. 1). The spray was applied bl means of a decontaminator ·unit. 

'Results showed tPat'the initial dieback of the blackberry was close 
to 100% followed by'regrowth from 3-5% of the original' root systems. 

This.experiment was actually of a demonstrative nature since the' 
rate used was that recommended by the manufacturer of the herbicide~ L~ter 
further developments in the field ~f blackberry control followed when it was 
found that more reliable results could be obt~ined using lower oo~centrations. 
of 2,4,5-T butyl ester alone, high volume application ranging from 1 in BOO 
(0.1% a.e.) to 1 in 1200 (0.016% a.e.) qilutions of an B~fo a·.e. formulation 
~epending upon the season and height of the bushes. 

Later the advent of portab.le mist blowers' made low volume apylication. 
possible and enabled control measures to be undertaken in areas inaccessible ·to 
heavy equipment. 

Most of the work carried out in adapting both high and low volume 
methods for use in forestry practice has been done by J.W. McAtamney at 
Orange and has ~esulted in the introduction of regular spray programmes to . 
eradicate blackberry from under pines and from proposel planting sites in areas 
such as Canobolas State Forest. 

2. Lantana - Lantana camara 

At the same time as the experiment was carried out in Brooklana 
State Forest on blackberry eradication, a similar demonstration (App. II -
Expt. 2) was carried out against laniana growing in Boambee State Forest. 

Results of this experiment were fairly' satisfactory but it was 
estimated that one or possibly two follow-up sprays would be n8ceBsary for 
complete eradication. It was considered however that the metrxod could be used 
to suppress lantana growth'for a sufficient period to allow rose gum . 
(Eucalyptus gra.ndis) plant.ed stock to become established. 

All other trial.s. on the control of la.ntana were carried out in 
Mt. Pikapene State It'orest. The first experiment was a smal] sca] e' trial in 
.which the mixed esters of 2,4-D and 2,4,5-T were used to spray lantlll'lCt along 
fire breaks. It was estimated that the saving in coats over chipping was in 
the vicinity of 70 - Bo%. This coupled with the fact that hoop pine which had 
inadvertently been sprayed shoVled little damage beyond a slight die-back of the 
lateral shoots, prompted an experiment aimed at extending spray applications 
into the plantation proper. 
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This experiment was carried out in January 1954 (App. 11 - Expt. 3). 
The spraying was carried out in compartment 18 which had been planted to pine 
in 1947/8, the trees at the time of treatment averaging 8 to 9 feet in height. 
The lantana which was shoulder to head high was sprayed with mixed esters using 
a decontaminator unit. 

A second application costing half the first was "made in April of the 
same year after which it was reported that about 95% of the lantana had been 
killed. Only 6 out of a total of 600 pines were affected and these were 
suppressed refills overtopped by lantana. In order to effect complete eradic
ation a third I1mop up" application was proposed. The total cost of application 
was estimated at $28.05 which compared favourably with the $40.00 an acre for 
chipping an adjacent area which by the time of th~ April treatment was already 
re-sprouting. 

One of the symptoms exhibited by lantana following the applicatio:n 
of herbicides such as 2,4,5-T is the shedding of the leaves a short time after 
spraying, thus reducing the amount of herbicide entering the stems and restrict
ing the translocation of that which has already found its way there. Thus, 
although bushes are completely defoliated, regrowth is usualJy quick to appear 
and is usually high on the canes. Better kills are obtained when the rate of 
application is high enough to ensure a thorough wetting of the canes as well 
as the foliage. 

In the course of trials the manufacturers discovered that following 
the application of the less toxic 2,4-D amine salt, leaf shedding did not occur, 
with the result that high percentages kill were obtained after one application 
and any re-treatment necessary took the form of a spot spraying only. 

Because of this when an aerial spray trial was carried out in April 
1960 (App. 11 - Expt. 4) the use of 2,4-D amine salt was substituted for th~ 
mixed esters of 2,4,-D and 2,4,5-T. The rates of application varied from 2.8 
to 4.9 pounds/acre at volumes of from 11.7 to 30.9 gallons/acre. The total area 
treated was approximately 30 acres. 

Results of this experiment were somewhat disappointing. By September 
some plants in the sparser areas appeared dead while others had been knocked 
back to no more than 2 feet above ground. However where the lantana was 
particu1arJ~ dense some bushes were resprouting. By M~rch of the following 
year regrowth in these areas was approaching the denSity of the original canopy. 

Although no measurements were made on the pines in the sprayed area 
it was apparent that they had benefited by the treatment as indicated by an 
increase in height and size of crown. 

The failure to kill lantana in the denser areas was obviously due to 
the lack of penetration of the spray. Penetration could probably have been 
obtained using a lower gallonage rate per acre and a droplet size approaching 
that of a fog. However although sprays approaching such density can be readily 
obtained with dieselene solutions they are harder to produce with herbicides 
which require water as a carrier. 

Since the trials at Mt. Pikapene State Forest experiments have been 
carried out on the high volume application of 2,4-D amine salts to control 
lantana along roadsides and these will be discussed later. 
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3. Mixed Weed Species 

(a) Radiata pine plantations 
Ground spral applications 

The first trials aimed at investigating the possibility of usine 
herbicides for post-planting clearing in Pinus radiata plantations. were carried 
out in 1964 (App. II - Expt. 7). In these trials which were situated in 
Billapaloola and Green Hills State Forests 2.0 and 2.8% concentrations of 
various formulations of 2,4,5-T ester were applied by means of mist blowers to 
eucalypt coppice and wattle regeneration. In addition five pines were deliber
ately spr~ed in each plot, the plots being situated in the 1960, 1961, 1962 
and 1963 planted areas. 

Resul~s were reported in March 1965 when it was noted that a complete 
kill of wattles together with a fairly high percentage kill of eucalypt coppice 
had been obtained, although some isolated clumps of both stringybark and 
narrowleaved peppermint were still alive and shooting from the base. 

The pines appeared to become more resistant with age; those in the 
1960 area showed 'only very slight signs of damage while those in the 1963 area 
were all severely knocked back. 

It was concluded that the use of 2,4,5-T at the above concentrat
ions to control unwanted vegetation could not be recommended, especiaJ.J.y when 
the formulation contained diesel distillate. However its use could possibly 
be considered when only eucalypt coppice was involved and some protection was 
afforded to the pine by bracken. 

In March 1965 an experiment (App. II" - Expt. 8) was commenced in 
Vulcan S.F. in which the mist blower application of various concentrations of 
2,4,5-T and picloram + 2,4-D were to be investigated for the control of eucalypt 
coppice both before the burn and between the burn and planting. 

Although some preliminary results were obtained from the pre-burn 
applications, because of continuing dry weather the bUX21 was delayed, with the 
result that insufficient regrowth appeared before planting to allow the 
completion of this experiment. 

However at the same time Experiment 8 was commenced, two groups of 
six pines in the 1963 area were sprayed with picloram + 2,4,-D at picloram 
ooncentrations of 0.06% a.e. and 0.12% a.e. (App. II - Expt. 9) 

By April only slight effects were apparent. These consi!3ted of 
needle yellowing and a tendency to needle cast in the top 6 inches of the 
leader and 3 inches in from 'I;he ends of the branchlets. By December however 
all 12 pines were dead. Although the weather had been dry for some time no 
reference was made to deaths of nearby untreated trees due to drought 80 that 
the adverse effects obtained must have been due to 'chemical action. This is 
not surprising since 2,4-D is known to be toxic to radiata pine, generally 
more so in fact than 2,4,5-T. 

A number of other experiments were carried out in 1965. The first 
two of these (App. II - Expts. 10 and 11) were carried out in May in Jenolan 
S.F. and consisted of the mist blower application of various concentrations of 
2,4,5-T and picloram + 2, 4-D to eucalypt coppice (1964 area) and hickory 
wattle, Acacia falciformis in the 1961 area. ' 
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'By January 1966 some promising results were evident in the case 
of eucalypt coppice. In the plots treated with the highest two rates of 
2,4,5-T only 5 and 2% of stems showed new growth. These plots consisted of 
EucalyPtus radiata, E. dives and E. fastigata. In the picloram plots regrowth 
from E. dives was present but it was noted that all E. dalrycipleana appeared 
dead. 

In the case of the wattles it was concluded that 2% 2,4,5-T could be 
used to give satisfactory control. Picloram had very little effect on this 
species. 

One of the aims of this experiment was to determine the effects of 
the treatments on pines during the dormant season. However in the 1964 area 
deaths due to drought were so numerous that few pines remained at the time of 
treatment. It was reported that there were no noticeable effects on the pines 
which did remain but it was stressed that because of the small number present 
further trials were' necessary before any definite conclusions could be reached. 

Pines in the 1961 area were not affected by the drought. With the 
exc~ption of the highest rate of 2,4,~T in which some effects were noted on 
the side branches, pines were not adversely affected. 

Other experiments carried out in 1965 included the mist blower 
spraying of eucalypt coppice with varying rates of 2,4,5-T and picloram + 
2,4,-D in the 1962 area of Carabost No. 1 (App. II - Expts. 12 & 14) and in 
Bondo S.F. (App. II - Expt. 16) and of wattles (Acacia decurrens) in the Bondo 
1962 area, Buccleuch S.F. (App. II - Expt. 11). 

Poor effects were obtained on eucalypts in the first of these trials 
and the reasons offered were lack of penetration of the sprays and reduced 
translocation due to the drought. In the second, the highest rate of 2,4,5-T 
had a marked effect on the coppice but all concentrations of picloram had little 
effect. Both formulations however severly damaged the pines. 

In Bondo S.F. effective coppice control with no majo~ da~age to pine 
was obtained with 1% a.e. and 4% a.e. concent~ations of 2,4,5-T.Picloram + 
2,4,-D gave an almost equal measure of coppice control but was much slower 
acting. It was more effective on the gum which was more tolerant to 2,4,5-T 
than peppermh~. Picloram + 2,4,-D however undoubtedly had some adverse ,effects 
on the pine. 

The experiment in Buccleuch S.F. was carried out in November. 
By January 1966 evidence of pine damage was seen in all sprayed plots, but by 
March these effects had been largely nullified by subsequent growth. 

Both concentrations of 2,4,5-T (0.4% a.e. & 0.8% a.e.) gave excellent 
control of wattle. Regrowth was occurring from the roots but it was considered 
that this would never be any threat to the pine. 

Picloram + 2, 4-D showed little promise in controlling the wattle. 
In January the high concentration was seen to have checked growth but by March 
active growth had resumed. 

At this stage of the work on plantation cleaning it was apparent that 
satisfactory control of eucalypts and wattles was possible with 2,4,5-T but at 
the concentrations required, at least for eucalypts, pines suffered damage in 
varying degrees. Apart from concentration two other factors which appeared to 
affect the severity of damage were the age of the pines and the season in which 
spraying was carried out. 
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In orde~· to investigate these two points further an experiment 
(App. II - Expt. 18) was commenced in the winter of 1966. In this experiment 
which is situat~~ at Bondo headquarters separate groups of pines have been . 
sprayed every month with 2% a.e. 2,4,5-T and·0.125% picloram (picloram + 
2,4,5-T). The duration of the experiment is to be t·wo years. To. date results 
after 12 months application have been reported and these show that all pines 
sprayed were adversely" affected for a period of time, the duration of these··" 
effects depending on the time of the year. Pines sprayed duri~g January and 
February mostly died, although picloram + 2,4,5-T was much less lethal tl~ 
294,5-T alone. From October to April adverse effects were obtained with both 
sprays. Only during winter· was there any hope of avoiding damage and even 
then some damage did occur. Dry weight accumulation was generally better with 
picloram + 2,4,5-T treated plants but this was probably due to better survival. 
The effects of both sprays on two-yeax old pines will not be knovm until the 
completion of the experiment in willter 1968. 

About the same time a~ the above experiment was commenced a spray 
trial was carried out in the 1965 area in Vulcan S.F. in which various 
concentrations of :2 4,5-T ester and picloram + 2,4-D amine salts were used 
(App. II - Expt. 19~. Results have been slow to appear but promising results 
on eucalypt. coppice with very little effect on pines have been obtaine.a with the 
higher rates of 2,4,5-T. 

The latest experiment to be commenced was carried out in Febru!3-ry 
1967 in the 1966 planted area in Vulcan S.F. (App. II - Expt. 20). T.he form
ulations applied included 3% a.e. a.nd 4% a.e. 2,4,5-T butyl ester both in 
water and dieselene and ester and amine formulationSof picloram with 2,4-D 
and 2,4,5-T at concentrations of 0~2% a.e. a.nd 0.3% a.e. 

The main aim of this experiment is to obtain the maximum effect on 
eucalypt coppice. Although it was realised that the concentrations used woul~ 
cau~e. damage to the pines, ten trees were deliberately sprayed in each piot and 
kept und~r observation. The results obtained to date show that 2,4,5-T has 
given the highest percentages kill, the dieselene solutions appea.ring slightly 
better than the water emulsions. The picloram formulations have generally given 
poorer results although in two instances the higher concentrations have produced 
kills approaching those obtained with 2,4,5-T. Picloram is usually slow to act 
so that there could possibly be an improvement in these results. As was expect
ed, . -there was a significant. amount of damage to the pines. This damage was . 
generally less with the.picloram formulations than with 2,4,5-T. 

The present position with regard to the ·cleaning of radiata pine 
plantations by· application of sprays from the ground may be summarized as 
follows: 

Trials so far carri·ed out have shown that good control of eucalypt 
coppice can be obtained by the app~ication of 2,4,5-T from the ground. The 
oosts of SUCll an operation have not been accurately determined but have been 
estimated on the basis of using a 4% 2,4,5-T concentration to be in the vicinity 
of $16.94 per acre. However, on a number of occasions, satisfactory results 
have been obta.i~ed using a 2% concentration, and if these are confirmed by 
further trials costs wil~ be reduced to about $12.00. 

The picloram formulations have not been as effective as 2,4,5-T. 
This is not surprising in the light of results obtained in tree poisoning trials 
and seems to indicate ~hat the entry of the chemical through the leaves is 
restricted. Further trials incorporating surfactants in these formulations may 
produce a marked increase in the effects obtained. 

The control of wattles does not appear to present ~uch of a problem 
as although picloram formulations were again not effective, good results have 
been obtained with 2,4,5-T at economical concentrations • 

.. 
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All of the herbicides used have caused damage to pines, which 
however appear to become more tolerant with age. The amount of damage has 
~aried throughout the year and has been least during the dormant season. 
It would appear, therefore, that any recommendations which may be made for 
the post-planting use of these herbicides for the control of coppice must 
specify application during the winter and this in itself may create further 
difficulties because of the generally heavy planting commitments at that 
time. No such recommendations can be made, however, until previous results 
are confirmed and a more detailed investigation of the extent of the damage 
carried out. 

Picloram formulations have in general caused less damage to pines 
than 2,4,5-T. Since the formulations used contained either 2,4,-D or 2,4,5-T 
as well as picloram, it could well have been that what damage \vas caused may 
have been due to these two chemicals. A formulation (Tordon 22K) which ' 
contains picloram alo~e is available in sample quantities from the manufacturer 
but has not been placed on the market, and it was for this reason that it was 
not included in any of the major trk~ls carried out. Recently however, reports 
have been received of work using Tordon 22K in Tasmania in which good eucalypt 
cqppice'control was obtained with little or no damage to pine regardless of the 
time of application. Whether or not Tordon 22K wil] become available commerci
ally is not known but beca.use of the Tasmanian results samples have been obtain
ed and forwarded to Tumut and Bathurst for trial. 

Aerial application 

Only two aerial spray trials have been carri,ed out and both have 
produced disappointing results. 

The first of these was in Jenolan S.F. in an area not planted to 
pine (App. I - Expt. 21). The operation was carried out in February 1966, the 
coppice being sprayed with 1:10 80% 2,4,5-T in dieselene solution, at 6.7 gallons 
per acre by means of a fixed wing aircraft. 

R~sults at first appeared fairly promising but it was obvious that 
in the case of the taller bushes, only the top part of the crown had been 
affected. By November 1967 however, only 5% of, the coppice appeared dead, 
the remaining 95% having completely recovered. 

The second aerial spray trial was carried out in the 1966 plrulted 
area of Vulcan S.F. in l~ch 1967 (App. 11 - Expt.22). 'Two formulations were 
used and these were a 1/19 emulsion of 80% - 2,4,5-T in water at 20 gale./acre 
and a 1: 3: 12 mixture of 80% 2,4,5-(1' in dieselene and water at 6 galee/acre. 
At no time did results a.ppear promising, the only effects being a burning of 
the growing tips and a spotting of the leaves. 

It is difficult to account for these poor results in the light of 
those obtained in Queensland and reported by Henry to the Australian Weeds 
Conference held in Canberra in 1960. Conclusions reached by Henry were that 
pre-planting application of 4 lbs. 2,4,5-T in 6 gallons of dieselene or 6 
gallons of various dieselene-water mixtures was satisfactory for the control 
of all escept a few resistant species which formed only a minor proport~on of 
the total stand. There were indications that 3 lbs. per acre was equally 
satisfactory. 
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The application of 1.75 lbs. 2,4,5-T in 3' eallons of dieselene 
per acre to one and two year old P. elliottii plantations in which dense 
re growth of wattles was over-topping the' pines gave virtually complete control. 
Application was made when the pines were dormant and no injury to one year old 
pines was recorded. Two year pines suffered some defoliation, but no amount of 
permanent injury. There was evidence however, that this rate applied during 
active 'growth could result in serious malformation of the leading shoots. 

In the trial carried out at Jenolan, the rate of 2,4,5-T applied 
was 5.5 lbs. in,6.7 gallons, somewhat higher than that used in Queensland. 
The bushes sprayed, however, were much taller than those in the Queensland 
trials, and the poor effects obtained were put down to a lack of penetration 
of the spray. It was for this reason that a 20 gallons per acre rate was 
tried at Vulcan but although in this case the coppice was much smaller, the 
spotting effect obtained on the leaves again indicated that insufficient cover
age had been obtained. 

, Although aerial spraying is somewhat wasteful in that much of the 
spray falls onto bare ground, it has too many advantages with respect to 
ease, speed and cost of application to be completely discarded. 

The main problem appears to be the difficulty in wetting the 
bushes, and this is almost certainly tied up with droplet size. In the work 
reported by Henry, wattles were sprayed at 3 gals./acre and although eucalypts 
were sprayed at 6 gals./acre this was applied in two runs of 3 gals/acre. 
At this rate d~oplet size would be extremely small, the spray having a 'density 
approaching that of a fog. Such a spray would be extremely subject to wind 
drift but should penetrate coppice crowns and wet fol~e evenly. It is 
considered then that further trials should be carried out in order to invest~ 
igate these low rates of application. 

Even if it can be shown that eucalypt coppice can be controlled from 
the air the problem of pine damage still remains, and consideration may have 
to be given to question of delaying planting for a period of twelve months 
after the burn and spraying coppice before the pines are planted. Such a 
method could also find application when sprayi~ is carried out from the ground. 

Tree injection 

Two experiments (App. II - Expts. 13 & 15) have been carried out in 
Car~bost No. 1 S.F. aimed at investigating the possibility of releasing 
radiata pine by the injection of coppice stems too tall to spray. 

Neither experiment was particularly successful and this was attributed 
mainly to the drought but also to the fact that in the case of the smaller stems 
the herbicide tended to flow out of the cuts down the bark. These stems there
fore did not ~eceive the dose intended. 

(b) Slash pine plantations 

Aerial s;prayine; 

In May 1960 an aerial spray trial (App. II - Expt. 5) was cqrried 
out in which 175 acres of Whiporie S.F. were spraye~ with 2,4,5-T butyl ester 
at rates ranging from 1.6 to 5.4' lbs/acre. The volumes applied ranged from 
2 to 5 gallons per acre. 
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A very effective leill of the least troublesome species was 
obtained. However the most troublesome species varied in their reaction. 
Tristania suaveolens was virtually resistant, a 17% kill was obtained with 
Eucalyptus tereticornis and 25% with E. intermedia and Ansophora intenaedia. 
Wattles (Acacia aulqOOoar~) showed a 94% kill. 

It was concluded that although a substantial reduction in the weed 
population was obtained, the results could only be considered as moderately 
successful. It was recommended that future work should be confined to 
ground spraying with mist blowers so that more attention could be rayed·to 
adequate spraying of the more resistant species. 

Although this experiment was only moderately successful the results 
obtained were better than those of the trials in radiata pine plantations 
mentioned earlier and it is considered that the reason for this was the 
comparatively low volume rate per acre. In the Whiporie trial it was in fact 
concluded that the best rates ranged from 2.7 to 3.2 lbs/acre. These would 
have been contained in approximately 2.5 to 3 gallons. 

Ground spra,ying 

An experiment (App_ 11 - Expt. 6) was carried out in Earcoongere 
s. F. in February 1962 in Gich the .. mist blower application of 2,4, 5-T was 
compared with cut stump applioation. . 

The cut st1.unp treatments were considered to 'be only moderately 
effective and this was put down to the fact that they were cut too high. 
No effects were seen on the 8 year old pines in these plots. 

The mist blower application of 2% a.e. 2,4,5-T was more effective 
than the cut stump treatments and although the spray caused some reflexing of 
the needles at the ends of the branches immediately after treatment the pines 
suffered no e~dence of lasting damage or inhibition of· growth. 

As a result of this experiment the use of 2% a.e. 2,4,5-T as an 
overall spray is standard practice in Barcoongere S.F. 

Following the introduction of picloram a trial was commenced in the 
1963 area Barcoongere S.F. in which this herbicide is being compared with 
2,4,5-T (App. 11 - Expt. 24). 

Results to date indicate that picloram is more effective than 
2,4,5-T; the highest rate giving an apparent 93.8% kill of bloodwood and 100% 
kill of apple. No adverse effects have been seen on the 3 year old pine and 
this seems to indicate that P. elliottii is more resistant to these herbicides 
than r.. radiatae 

Tree in,jection 

An injection experiment is in progress in the 1954/5 area of 
Barcoongere S.F. in which various rates of piclorn.m + 2,4,-D are being compared 
with 2,4,5-T ( App II -. Expt. 23). . 

The best results obtained to date are with 2.5% a.e. picloram 1 ml. 
per cut, 2 cuts per tree. This treatment has resulted in the death of 78% of 
the trees while 11% are severely affected. Apple has shown itself to be very 
susceptible. 
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(c) Cypress pine regeneration 

Two overall spray trials have been carried out with the aim of 
releasing cypress 'pine. 

The first of these (App. 11 - Expt. 26) was situated in Matong S.F. 
in an area where bull oak seedlings up to 18 inches high were competing with 
young cypress regeneration. Good results, 94% kill were obtained with 0.4% 
a.e. 2,4-D ethyl ester with no damage to pines. 

In the second experiment (App. 11 - Expt. 21) Eucalyptus woollsiana 
regrowth' in Euglo South S.F. was sprayed with various concentrations of 
picloram + 2,4-D. Results showed that mixtures containing 0.05 - 0.1% picloram 
could be expected to give 80-90% kill. The pines were unaffected by these 
concentrations. 

Both of the above experiments have shown that more detailed 
experiments could be expected to provide recommendations for routine treatments. 
However whether or not these are carried out will depend upon a consideration of 
the importance of the problems with respect to cost of treatments and benefits 
obtained. 

TREE POISONING 

Arsenic compounds 

Trials carried out using arsenic compounds have at times given good 
results, but in the main the results obtained have been variable. 

In 1948 a series of trials was commenced in Breelong State Forest in 
which 6% arsenic pentoxide was applied to cut stumps and frills, the species 
being Eucalyptus crebra (App. III - Expt. 1). Results for stumps treated in 
March 1948 and April 1949 were satisfactory, few suckers having appeared by 
1954. At the same time treatments carried out in November 1948 and October 
1952 showed numerous suckers stemming from stumps and below frills. 

Narrowleaved ironbark waS again treated in an ex~eriment carried out 
in Pilliga West S.F. in September 1955 (App. III - Expt. 5). The use of 6% 
arsenic pentoxide in this case gave poor results, as many stems produced healthy 
suckers. 

Truman (1960) used the frill and cut stump method to treat spotted 
gum (E. maculata) with 5% sodium arsenite and 6% arsenic pentoxide. The results 
obtained can be summarized as follows :-

~ Per cent kill 

Stumps 11'1'1116 

September 1954 68 17 

December 1954 50 64 

~ch 1955 87 83 

June 1955 75 67 

Low frilled white box, E. albens, was treated in November 1962 with 
extremely 'high rates of arsenic pentoxide (App. III - Expt. 13). Percentages 
kill increased from 0 at a concentration of 10% to 83 a~ 30%. However treat
ments carried out in ~eoember uSine a 50% concentration resulted in a kill of 
only 44%. 
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White box was again the species treated when in December 1962 and 
May 1963, 9% and 18% arsenic pentoxide solutions were applied to low-cut 
frills at rates of 40 mls. and 20 mls. per inch'of diameter respectively 
(App. III - Expt. 14). Results obtained are' shown in the foll?winC table: 

Concentration 

9% 
181~ 

Per cent kill 

December 

33 

77 

WJ.B.y 

19 

83 

The main reason for presentin~ the above results in some detail is 
to show that although they are extremely. variable they tend to form a set 
pattern. If such variables as site, species and concentration are di~regarded 
and if 40% and 80% are substituted for those kills reported t9 be poor and 
satisfactory then the results can be summarized as follows: ' 

Experiment num~ Per cent, kill 

Spring £pmmer Autumn Winter 

1 

Truman 1960 

5 
13 

14 

40 
40 
68 

77 
40 
o 

60 

11 
83 ' 

Total 479 
Average kill 53% 
Average failure 47% 

50 
64 

44 

33 
,77 

268 

54% 
46%' 

80 

80 

87 
83 

79 
83 

492 
82% 
18% 

75 

67 

142 
71% 
29% 

While there are probably insufficient results to gain a true 
picture of winter,npplicaUons, the averages do indicate that best reoults 
can be expected in autumn followed by a general decline through winter to 
spr=/-ng and summer. 

In seeking an explantation for this it is of interest to note that 
first, the treatment of eucalypts with arsenic at any time of the year generally 
results in complete crown death. What failures do occur are due to the product
ion of suckers below the frills. 
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Second, the above pattern sho,v.n by the average failures follows 
somewhat along the same lines as that evident in the amount of stored 
starch in the sapwood of coastal eucalypts (Bamber and Humphreys1965). 
This starch is at its maximum in spring, gradually falls to a minimum in 
autumn and builds up again to a maximum over winter. 

Because the downward movement pf arsenic compounds is somewhat 
restricted (except where root grafting occurs), then it would appear that 
the seasonal variations in effectq are not due to changes in the resistance 
of the trees to these comp~unds but more to fluctuations in their capacity 
to produce and initially maintain new growth. 

One experiment (App. III - Expt. 15) in which E. camaldulensis was 
treated by applying sodium arsenite at various concentrations and dose rates 
to low-cut frills in February and December 1963 did not fall into the above 
pattern. This was evidenced particularly in the December trial in which 10~ 
kills were regularly obtained. However these results were obviously influenced 
by the drought as indicated by the fact that deaths in the control plots ranged 
from 59 to 69 per cent. 

Literature on the effects of drought on photosynthesis and respirat
ion is somewhat contradictory and is too involved to be discussed in detail ' 
here. However there is evidence that in some species inadequate soil moisture 
induces an increased rate of respiration and a reduced rate of photosynthesis, 
which implies a potential decrease in the carbohydrate reserves in the plant. 
Should eu~yp~s react in this manner then it is possible that under drought 
conditions the storage of starch does not follow the normal pattern; a factor 
which could account for the results obtained in Experiment 15. 

Summing up, in the work carried out with arsenic compounds it has 
been shown that application to frills and stumps can be relied upon to produce 
kills approaching a satisfactory level only if carried out in autumn and 
perhaps early winter. 

This inability to reproduce good results all the year round plus the 
fact that they are poisonous to humans and stock have been the main reasons 
why arsenic compounds have not found favour as tree poisons in T.S.I. oper~ti~ns. 

2d,5-T 

From the time that the first trials were carried out with 2,4,5-T 
formulations until the time that these formulations were first used in large 
scale T.S.I. operations, a period of over ten years elapsed. This was partly 
because delayed suckering was found to occur in the case of cut stumps, so that 
the final assessment of trials could not be confidently made under at least two 
years. It was also because the Comnission was virtually the only body working 
on this problem in New South Wales. ' 

The experiments which were carried out can be divided into three 
categories, namely screening trials, 'large scale tria.ls and trials aimed at 
the refinement of application technique. 

(a) Screening trials 

In these trials a number 'of formulations which were showing promise 
as tree poisons overseas were investigated. As well as 2,4,5-T they included 
2,4-D,aIDQate and monuron$ 

The first experiment (App. HI - Expt. 2) extended over 1'953/4 and 
entailed the treatment of narrowleaved ironbark in Goonoo S.F. Four applicat
ions were made and were spaced at three-monthly intervals. 
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In the first three of these treatments, carried out in May, August 
and November 1953, frills and stumps were cut about 18" high. Results showed 
that where suCkers did occur they stemmed from near 6Tound level whereas in 
control plots they appeared near the top of the stumps or immedietely below 
the frills. Al though this showed that there was some dovmward movement of 
the herbicides it also indicated that this r:lOvement was somevlhat restricted. 

Because of this f in the February 1954 treatnlent stumps and frills 
were cut as low to the ground as practicable and this produced a general 
improvement in results. By and large 2,4,5-T ester in dieselene was superior 
to the water emulsion, while the amine salt in water showed some promise. 
This experiment indicated the need for further work in order to investigate 
lugher concentrations than the maximum,used (2% a.e.). 

With this aim in mind an experiment was carried out in 1954/55 
using spotted gum as the test species (Truman 1960). In this work 2,4,5-T 
ester in dieselene and 2,4,5-T amine salt in water were used at concentrations 
as high as 4% a.e. and these produced the best results. The two formulations 
showed no significant variation with season of application. The average results 
over the four seasons were as follows: 

Formulation 

2,4,5-T ester 

2,4,5-T amine 

Per cent kill 

~ 

99 

94 

Stumps 

90 

95 

Good results were at times obtained with 2,4-D on spotted gum but 
they were more variable than with 2,4,5-T, especially with season of application. 

Ammate was not as effective as 2,4,5-T but gave slightly better results 
than arsenic compounds. Because ammate does not have the poisonous properties 
of arsenic compounds it is usually recommended for the treatment of 2,4,5-T 
resistant species such as brush box (Forrest and Ri chards on 1965). 

Monuron gave good kills of narrowleaved ironbark when applied to the 
sandy soil in Goonoo S.F.. The main objections to its use however are that it 
is too costly and that no selectivity can be obtained; application to the 
soil can kill all trees whose root systems are present in the area. 

(b) Lar~e seale trials 

Because of the promise shown by 2,4,5-T amine and ester formulations 
it was decided to carry- out experinlents on a large scale in an attempt to 
simulate their use in routine T.S.I. operations. 

In all, three exporiments were carried out (AIlP. III - JExpts. 3, 5 
& 6) 0 In the n,rst of those nOJ:rowlee.vod ironbark situ.ated in Goonoo So.fi'. was 
treated by applying 4% a.e. 2,4,5-'r eater in dieseJ.onf) and amhw ill water to 
low cut frills ~d stumps. Plots W0:J;'(l 5 a.cres in aroa and were treated in 
Septem"ger 1954. 

Although the effects obtained appeared quite satisfactory for a 
period of 18 months, by September 1958 suckers had appeared on about 40% of 
the stumps. This regrowth was somewhat ret~rded b~t appeared quite healthy. 
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A similar result was obtained in the second experiment in which 
narrowleaved ironbar~ was treated with 2,4,5-T ester in Pilliga West S.F. 
during September 1955. However a complete kill of oaks was obtained. This 
species was in fact susceptible to basal bark application, the bark being 
sprayed to a height of approximately 18 inches. 

The third experiment carried out in Februa~J 1957 in Pilliga ~est 
and Merriwindi State Forests confirmed the susceptibility of orucs to 2,4,5-T 
ester in dieselene,.stems up to 4" d.b.h.o.b. being killed after the basal 
bark application of a concentration as low as 2% a.e.. It also confirmed the 
f~ct that eucalypt stumps were harder to kill than frilled trees, the 'results 
obtaihed after spraying those up to 2" d. b.h.o. b. with 4% a.e. 2,4,5-'1' being 
very poor. 

Apart from the above two pOints Experiment No. 5 also showed that 
there appeared to be a variation in susceptibility within the genus. 
Narrowleaved ironbark was the easiest to kill and forest red gum (E. blakelY~) 
the most difficult. 

The posiMon at this stage was that although good results on 
eucalypts had been obtained in screening trials (see also App. III - F.xpt. 4) 
these results were not reproduced when large areas were treated. 

When carrying out the former, the spray operator followed one axeman 
and for this reason could pay particular attention to the treatment of each 
tree or stump. This entailed tlie tllorough wetting of the cut surfaces and 
bark to ground level. 

In the large scale trials however tllree to four axemen were used, 
depending on the density of the stand. These axemen usually worked along a one 
chain front with the spray operator working from side to side behind then}. 
At times the axemen came across small patches of dense small diameter stems 
which they cut off, throwing the stems and crowns behind them. This speeded 
up the axemen's work but slowed down the 'spray operator because of the increased 
number of stumps and the difficulty in finding them. Since results showed that 
stumps which suckered occurred for the most part in small patches and ·the 
suckers were mostly suppressed, indicating that some but not enough chemical 
had been applied, the following questions were raised. 

Although the spray operator was inst~lcted to thoroughly wet the cut 
surface and bark, did he, in an attempt to cat.ch up with the axemen, apply 
insufficient herbicide? 

Would it have been better to apply a doi':l.n:l.te dose rate per tnch of 
diameter thus ensuring adequate treatment? If so what was the dose rate? 

The insistance on a specific dose rate would slow the spray operator 
down. \Vhat then would be the effect of the increased time between cutting and 
spraying on the results obtained? 

Small trees were often coppice from large root systems. 
\Vhen treated as cut stumps then, was the exposed surface too small to p~rmit 
adequate absorption of the chemical? 

(c) Application techniques 

In order to inve~tigate the above points the following tr~als were 
carried out: . 

In September 1957 an experi~ent (App. III - Expt. 7) was commenced 
in which the application of 4% a.e. 2,4,5-T ester in dieselene was made to the 
cut surface only and the cut surface and bark of stumps cut both at ground 
level and 18" high. Treat~ents were applied at 0,5,15,30 and 60 minutes afte~ 
cutting. The species included spotted gum, narrowleaved ironbark, forest red 
gum and roughbarked apple (Angophora floribunda). 
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Results for narrowleaved ironbark showed that provided the stumps 
were cut off near ground level it was only necessar~y to spray the cut surface. 
These results were not significantly influenced by a time lag of up to 60 
minutes. With the spraying of high stumps however, the spraying of the cut 
surface only, resulted in the production of suckers near gTound level indicat
ing some downward movement. The spraying of the cut surface and bark of high 
stumps was equally effective as the treatme~t of low stumps and again showed 
no variation with time lag. 

Spotted gum appeared to be slightly more resistant than narrow
leaved ironbark, it being necessary to Sp~dy the bark as well as the cut 
surface of both low and high stumps to obtain the maximum kill. The.re was 
also some indication that time lag had an effect on the results obtained with 
low stumps which had their cut surface only sprayed. 

The gum and apple were much more resistant than the above two 
species and showed that even when the bark and cut surface w~re sprayed, 
failures could be expected if treatment vias carried out immediately after 
cutting. These results were confirmed by a further experiment carried out in 
Pilliga \Vest S.li'.. (App. III - Expt. a.). 

A detailed experiment was commenced in Merriwindi S.li'. during 
November 1958, which investigated such variables as high versus low stumps 
and frills, concentration, dose rate, ester versus amine formulations, time lag 
and species. 

The results obtained can be summarized as follows: 

High frills and stumps were more prone to failure than were those 
cut low, even at a concentration of 8% a.e. 2,4,5-T amine salt. 

There was a general falling off in effects as the time interval 
between cutting and application increased. This was the same with both the 
ester and amine formulations. 

The amine salt gave better results on stumps than the ester; results 
for frilled trees were about the same. 

lronbark and box were more susceptible to 4% a.e. 2,4,5-T amine salt 
than were the gum and bloodwood (E. trachlphloi~). 

A dose rate of 20 mls. per inch of diameter appeared to be the 
optimum for the gum and this was used as the basi:') for further investig'd.tions 
on dose rates (App. III - Expts. 11, 12 & 14). ' 

In the first of these, gum in Cowal S.F. was treated in May 1960 with 
4% aoe. 2,4,5-T amine salt at 20 mls./inch of diruneter and 6.7% a.e. and 8% a.e. 
at 10 mls./inch. Effects were somewhat slow to a:rpear but by November 1963 an 
overall kill of 86% had been obtained, reaching 100";b in sorne areas. There was 
little difference between the three treatments. . 

While the above experiment was in progress the second tri.<ll was 
commenced in Cowal S.F. and was aimed primarily at the control of coppice growth 
stemning from trees in areas which had previously received axework T.S.I. 
The best result, a 97% kill, was obtained using 4% a.e. 2,4,5-T amine salt 
applied to low frills at 20 mls./inch. The same formulation applied at 10 mls./ 
inch. gave a 70'f0 kill. 

These two dose rates were again used on low-frilled w4ite box in 
Experiment No. 14. Treatments were carried out in December 1962 and May 1963. 
The December treatments gave poor results, many of the trees still retaining 
their original crowns at the time of the final inspection. On the other hand 
the May treatments gave kills of 87% with the 10 ml. dose and 10a-ju w·ith the 
20 ml. dose. The poor result obtained in December cannot be attributed to 
seasonal effects but was more probably because of some error in teclmique of 
application or dilution of the herbicide. The excellent results obtained with 
this species in subsequent T.S.l. operations tend to bear this out. 
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On the completion of Experiment No. 14 it was considered that 
most of the questions posed earlier had been answered and a method was 
recommended for the large scale use of 2,4,5-T. This method which is out
lined below has since been successfl1l1y used to treat large areas in the 
western districts. . 

1. Formulation 

A 4% a.e. solution of 2,4,5-T amine salt is used. Since the 
concentrate contains 20% a.e. 2,4,5-T the,solution is made by diluting 
1 part of concentrate with 4 parts of water. 

Two factors which can influence the final concentration and which 
require special mention are as follows: 

First, soft water must be used as the diluent; hard water 
precipitates the 2,4,5-T out as calcium and magnesium salts. 

Second, the 2,4,5-T concentrate tends to crystallize out under 
about 4poF. When such temp~ratures are expected ovenlight, sufficient spray 
for a day 1 s operation must be m~de up the day before. 

2. Pre~ration 0f trees 

Stumps and frills are cut as Imv to the ground as practictlble, 
although in some cases frills are cut at a height approximately equal to the 
diameter at breast height. This concession with frills has been made because 
it has generally been found that the larger or older the tree is, the easier 
it is to kill. 

3. Time lag 

Although trials allowed t~~t with some species a time lag between 
cutting and treatment of up to one hour did not materially affect results, 
all frills and stumps are treated as soon as possible after cutting. 

4. Dose rate 

The usual dose rates for frills and stumps are 20 and 10 mls. per 
inch of diameter respectively, although with some species such as brown 
bloodwood 40 and 20 ml. doses have been used. 

5. Method of application 

Diameter is estimated visually and the required dose applied by 
means of a drench gun attached to a knapsack spray container. 

Picloram 

Sample qururUt:los of picloram were firet r(~ceived carly 1.n 1964. 
11hey consisted of the potassium salt and an amine saU to which was addecl 
2,4-D amine salt. Technical dat'a received from the manufacturer indicated that 
picloram was possibly four times more toxic than 2,4,5-T so that when a screen
ing trial was carried out in Goonoo S'.F. in February 1964 the maximum concentrat
ion used was 0.85% with further concentrations of 0.34%, 0.17% and 0.085~~, 
They were applied by means of a knapsack sprayer' to low frills and stumps, the 
species treated being narrowleaved ironbark. 

The results obtained were somewhat surpr~s~ng. First, 1007b k~li 
was obtained with the potassium salt at tile lowest concentration, nearly one 
fiftieth of that required for 2,4,5-T. 

Second the number of untreated trees which died was too many to be 
accounted for by root fusion and suggested that the picloram had moved out of 
the roots of the treated trees into the surrounding soil. 
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In an attempt to confirm this ,fact the writer raised a box of 
bean plants in the greenhouse and when these had reached the third leaf 
stage placed a drop of picloram potassium salt (24~'~' a.e. picloram) on one 
of the lower leaves of a plant near the centre of the boX. The drop was 
then covered with a plastic dome to prevent any vapour effects. The treated 
plant died, but not before it was evident that the plants imlJ1ediately 
surrounding it were also affected. The circle of affected plants became 
wider and wider until all plants in the box died. 

In Ivfarch 1964 Hartigan (1965) carried out an experiment in which 
further interesting properties of picloram became evident. In this experiment 
a -1" wad punch was used to remove cores of wood and bark from Sydney blue gum, 
(E. saligna). The holes were made at waist height, the number for the various 
sized trees being as follows:-

(1) 
0 

Trees up to 5" d.b.h.o.b. - 2 holes 180 apart 

(2) Trees 5" - 12" d.b.h.o.b. - 4 holes 
0 90 apart 

(3) Trees in excess of 12" d.b.h.o.b. -
0 8 holes 45 apart. 

Into each hole was preosed a plug of dark coloured foam plastic and 
then by means of a hypodermic ~Jringe i ml. of picloram potassium salt 
(0.0864 grms. picloram) was injected. 

All but one of the five trees eventually died but before this 
happened strips of dead bark appeared on the trunk wider than and extending 
upwards and downwards from the point of application. This indicated that 
unlike 2,4,5-T, trees could be treated at easy cutting height. Moreover since 
there was some evidence of lateral movement it indicated that app~ication could 
be made to single axe cuts rather than complete frills~ All subsequent work 
carried out using picloram was therefore aimed at investigating these points. 

The application of picloram + 2,4~D to high and low stumps and 
frills was investigated in October 1964, the s~ecies being brown bloodwood 
situated in Baradine S.F. (App. III - Expt. 18). The amine and ester 
formulations of 2,4,5-T were included for the sake of comparison. 

Results obtained with the 2,4,5-T formulations were much as to be 
expected; good kills were obtained with low stumps and,frills~ while those 
with high stumps and trills were much less satisfactory. 

Picloram at 1.0% a. e. gave 100/0 kills with fJtum}Js and frills cut 
at both heights. Concentrations of 0.1% a..e. and 0.01)~ a.e. gave high 
percentages kill for high and low frills and low stumps but poor results for 
hi[Sh stumps. 

This ~erim~nt showed then that if picloram were to offer any 
advantages over 2,4,5-T with respect to height and therefore ease of 
application, trees would have to be left standing. 

A number of treatments were carried out in the Dubbo district in 
1964 in which a comprehensive investigation of a number of factors was ma~e 
(App. III - Expt. 17). These included picloram concentration, number of cuts 
per tree, height of cuts and quantity of herbicide applied. ' 

The results showed that when cuts were spaced one axe cut apart ~ 
1% a.e. concentration at 2.5 mls./cut gave kills of 100~ for narrowleaved 
ironbark and gqm. A concentration of 0.32% a.e. had less effect, low cuts 
giving a smaller percentage kill than high cuts. 
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When one cut was made for each 4" diameter the 1.07~ a.e. concentrat
ion was again superior. The application of 15 mls. of 1.OC,rb a.e. picloram to 
one cut showed that the potassium salt gave a better result than the amine 
sal t, 90% and 80% kill respectively. 

The treatment of naJ'rowleaved ironbark, biTJ1ble box, gum and white 
box showed that in general there was a falling-off in effects as the diameter 
increased. 

The application of concentrations higher than 1.0% a.e. to two cuts 
generall;r gave kill s in excess of 9Cf/v. This led to the cone] usion that when 
using two cuts per tree the minimum concentration which couJ.d be eXIlected to 
give satisfactory results was 1.25% a.e. How'ever it was stressed that some 
al teration in the concentration or the number of cuts could be necessar;y when 
treating large and vigorous trees or trees with low branches. 

Trials of a somewhat similar nature to those mentioned above were 
commerlced in the Baradine district in 1964 (App. III - Expt. 19). In this work 
1.CYjb, 2.57& and 5.0% a.e. concentrations of picloram + 2,4-D were applied to 
forest red gum and brown bloodwood. In the case of the gmn one cut was made 
for each 4" of diameter and each cut received a 1 ml. dose. Brovm bloodwood 
received two cuts for the first 6" of diameter and one cut for each extra 6" 
or part thereof. Two mls. of herbicide were applied to each cut. 

Results showed that kills for the gum ranged from 80 to 92 per cent, 
a large proportion of the trees not killed having received only one cut 
(trees up to 4" d.b.h.). 

The bloodwood showed 10Cfjo kill for the 2.5%-:·a.,;e.concentration and 
96 and 92 per cent for the 5.0% and 1.0% a.e. treatments. Conclusions reached 
from these trials then were that no tree should receive less than two cuts and 
that when using a dose rate of 2 mls./cut the optimum concentration was probably 

. somewhere between 1.0% and 2.5% a.e. 

It was considered that at this stage sufficient progress had been 
made to.warrant the use of picloram in ,large scale trials, but an unexpected 
complication arose when in small scale trials carried out during the drought 
conditions prevailing in 1965, the results obtained fell well below expecta~ions. 

In Baradine S.F. (App. III - Expt. 19) the treatment of gum in 
March resulted in a 6076 kill with the 5.~fo a.e. picloram concentration. 
However 48% of the trees in the control plot also died. Eighty per cent of the 
bloodwoods treated with the 5.0% a.e. concentration initially lost their crovv.ns 
but subsequent production of suckers resulted in a kill of only 12%. 

In Back Yamma S.l!'. white box was treated in Januar;y, May, September 
and December 1965, (App. III - EJxpt. 20). l1esu1ts were disappoil1t'ing •. 
Hainfal] figures are not recorded in Back Yamma. S.li'., the nearest ava.ilable 
being for lPorbes some ten to fifteen miles away. If it is assumed. that tbe 
rainfa.l1 received in both areas is much the same, then from October 1965 to May 
1966 Back Yamma reoeived nearly 16 inohes. Even so, treatments carried out 
before October continued to give poor results, and the best result obtained in 
the December treatments was a 72% kill with the 5.0% a.e. concentration. 

Because of the rainfall received a repeat of the above eXI1eriment 
was commenced in May 1966 using picloram + 2,4,5-T (App. III - Expt. 21). 
~1is experiment is.still in progress but it is not anticipated that satisfactory 
results will be obtained. This is mainly because axe cuts were spaced 12" apart 
centre to centre a .distance which has since been found to be too great. This 
error is technique could of course also have influenced somewhat the results 
obtained in Experiment 20. 
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In 1966 the Commission received substantial gxants of Unemployed 
Relief Funds and channelled part of this money into T.S.I. operations in the 
western districts. Because at the time piclora.m Vias suspect in dry conditions 
this work was at first entirely confined to the standard 2,4,5-T method. 
Operations were started in March and continued to September, by which time it 
was considered that sufficient rainfall had been received in many areas to 
permit the use of picloram. 

The decision to use this herbicide after so little experimental 
worlc was influenced by the fact that the results obtained had been confirmed 
by other investigators who had carried out numerous trials on properties 
situated mainly in the New England area. In fact the company manufacturing 
picloram had by that time issued specific recommendations for the poisoning of 
eucalypts and a number of implements such as poison axes and basal injectors 
had been 'manufactured for this purpose. Other factors which motivated the 
change-over were the advantages to be gained witll respect to cost and speed,of 
application. 

The method recommended for use was the application of 2 ml. doses 
of 1.25% a.e. picloram (1 + 3 dilution) to cuts spaced 6 inches apa.rt centre 
to centre. No tree was to receive less than two cuts while trees too small to 
treat in this way were to be felled and the stumps sprayed with 2,4,5-T. 
Although this method was generallr adhered to, in some 8:reas the concentration 
was increased to 1.7% a.e. (1 + 2) and 2.5% a.e. (1 + 1) and spacings were 
reduced to '3 inches. A variety of implements were used und these includ'ed 
poison axes, basal injectorq, and axes, tomahawks and brickies' hammers plus 
vaccinators. 

Inspections carried out in the late autumn an4 winter of 1967 
showed that results were very variable, apparent kills ranging from under 20% 
to well over 90 per cent. In many eases where failures had occurred, the 
reason~ were obvious. These included: 

(a) cuts spaced too wide apart, 

(b) insufficient number of cuts in smaller trees, 

(c) cuts not made deep enough and 

(d) insufficient chemical applied. 

The last point was generally determined by the extent of staining 
in the sapwood above the cuts and was most evident in trees treated with 
poison axes. During the process of carryine out the above work these implements 
were in fact discarded in many areas, particularly in the Dubbo district, when 
it was found that the pumps were unreliable. 

Failures for which ~xplanations were not ~pparent consisted of , trees 
which still retained part or all of their crown and those which had lost their 
crown and subsequently produced regrowth. ' " 

Hecent inspec~ions hEwe shovm that the number of trees exhibi ting 
newgrowth has in many areas increa.sed to significD.l1t proportions. ~I.'his reg:r.'owth 
can be divided into three categories as follows: 

(a) suckers below the cuts 

(b) epicormics above the cuts 

(c) epicormics on th~ branches 

Two types of foliage are also evident, namely, normal and mal-formed~ 



- 28 -

Although regrowth is still appearing, some of that which has 
been produced had died and some, part,icularly the mal-formed type will 
eventually die. Because of this a relia.ble estimate of the results obtained 
with picloram will probably not be possible until after the next growing 
season. However the production of newgrowth has at this stage reached 
sufficient proportions to warrant the discontinuation 'of the la:r.'ge scale use 
of this herbicide until more is known of the factors affecting 'its action. 
The following is a discussion of some of these factors in the light of results 
so far obtained. ' 

(a) Soil moisture 

Although t~e use of picloram was delayed until it was considered 
that sufficient rainfall had been received to create optimum conditions for 
treatment, the variation in rainfall throughout the Baradine, Dubbo and Forbes 
districts may have been such that in some forests these conditions did not 
prevail. Attempts were made to guard against this eventuality by cutting away 
the bark from a few trees to ensure that sap flow was adequate before work was 
commenced. However, this test may have been misleading, in that it gave no 
estimate of how long adequate sap flow would continue. Therefore if a for~st 
or for that matter part of a forest received sufficient rainfall to promote 
only a brief growth flush, drought conditions could have prevailed soon after 
treatment with the result that the action of the ,herbicide was reduced. 

An example of this was found in Doona S.F. during an inspection 
carried out in June 1967. Random counts were made in Compartmerlts 1 and 5, 
the first of which is classified locally as a comparative,ly dry site while the 
latter is a mixture of dry and moist sites. The results obtained were as 
follows: 

Apparent kill (%) 

C.Eh...1 ,CEt. 2 
£Ex ~ wet 

Ironbarks 33 55 37 

White box 12 54 51 

Gum No trees No trees 64 

Although these are only interim results they do indicate that 
conditions for the treatment of white box were more favourable in the dry site 
in Compartment 5 than in Compartment 1, thus suggesting that the former had 
received more rairlfal] than the latter. If such was the case tben, it is of 
interest to note the apparently 6,Telltor susceptibility of iroYlbarks orl I:;he dry 
site in Compartment 5 and the lack of any significant difference in th~ resuJts 
obtained with the same species in Compartment 1 and the moist site in Compart
merit 5. The absence of gum in the dry sites ia also worthy of mention, 
particularly because of the high percentage mortality of this species in 
Baradine S.l!'. during the drought (App. III - Expt. 19). 

While the r.:ethod used to determine the sui taMli ty of the COlldi tions 
for treatment. could ha.ve been'misleading at times, it was probably the best 
available. The use' of gypsum blocks or tensiometers to determin~ soil moisture 
contents would possibly have been more reliable but because of the large and 
scattered area involved and the urgency of the work this was, not feasible. 
Estimations of soil moi~ture could be of benefit in future work howE;ver, 
particularly when conditions are thought to be limiting and the area to be 
;treated is comparatively sll}all. Trials ha.ve in fa'et been planned to investigate 
this avenue of approac4. 
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(b) Tree size 

Although trials carried out using arsenic compounds and 2,4,5-T 
showed that in general, large trees wer~ more susceptible than small trees, 
recent work carried out outside the Commission has indicated that with 
pic10ram the opposite is the case. This was also evident in the results 
obtained in Compartment 1 and the moist site in compartment 5 of ])oona S.li' •• 
When the trees in these areas were divided into diameter classes over and 
under 10 inches the results were as follows:-

Apparent kill (%) 

Ironb ark s White Box Gum 
10"- 10"+ 10"-' 101/+ 10"- 10"+ 

Cpt. 1 46 22 22 14 

Cpt. 5 50 25 56 45 73 ' 23 

These results indicate tIle ,need for further experimental work 
aimed ~t investigating a range of dose rates, increasing with increase in tree 
diameter. 

This may be accomplished by keeping constant the amount of chemical 
applied to each cut and lessening the distance between the cuts even to the 
extent of making a complete frill, or by keeping the spacing constant and 
increasing the amount of chemical applied. 

(c) Species susceptibility 

Soon after the completion of the U.R.F. work it became obvious that 
as in the case of 2,4,5-T eucalypts vary in their susceptibility to picloram. 
For example from the results obtained at early inspections the following 
tentative lists were made up. Species are shown in order of decreasing 
susceptibility. 

}NarroWleaved 

~Grey box 

Red ironbark 

Forbes sub-district 

box 

Forest red gum 

Fuzzy box 

Yellow box 

River red gum 

White box 

(E. woollsiana) 

(E. microcarpa) 

(E. sideroxylon) 

(E. blakelyi) 

(E. conica) 

(E. melliodora) 

(E. camaldulensisJ 

(E. albens) 
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Baradine sub-district 

Bimble box 

Forest red gum 

Bl'O"ffi bloodwood 

Narrowleaved box 

White box 

Narrowleaved ironbark 

Silyerleaved ironbark 

Roughbarked ~pple 

Dubbo district 

Bimble box 

(E. populnea) 

(E. trachyphloia) 

(E. pilligaensis) 

(E. crebra) 

(E. melanophloia) 

(Angophora floribunda) 

Forest red gum 

Narrowleaved ironbark 

Grey box 

Because the mode of action' of picloram is not fully understood, 
a complete explanation for this variation cannot be given. In the light of 
the previous discus~ions on soil moisture and tree size the above lists could 
of course be somewhat erroneous. It was in fact reported that in the Dubbo 
district the areas in which narrowleaved ironbark and grey box predominated 
had not fully recovered from the drought at the time of treatment. This 
resulted in gTey box being classed as the least susceptible in this district 
whereas in Forbes sub-district this species was listed as the most susceptible. 

\ 

In 'the Forbes sub-'district tree size probably was a factor which 
influenced the classification of river red gum, since the trees which did not 
succumb to the treatment were reported to be Ilenormous by western standards." 
However while soil moisture and tree size undoubtedly affect~d the results 
obtained and therefore influenced to some extent the classification of species 
susceptibility, observations made during inspections suggested, that the follow
inG factors ,vere also involved. 

Lateral movement of picloram appeared to be restricted. in some 
spec::j.eo. ',llhis was particularly the case with silver1eaved ironbark whicn often 
produced epicormic shoots up the trunk in a direct line between the cuts. With 
such species closer spacings or even a complete frill may be neceHsary to 
produce the desired, effect. ' 

Some species were seen to produce copious kino exudations and it has 
'been suggested that these interfered in some way with the movement of the pic
loram. Kino contains sugars which are in all probability formed at the expense 
of stored starch. If then it is true that kino does affect the action of pic-
16ram and the amount of kino p+'oduced varies with variation in stareh stor~d 
in the sapwood, then two factors emerge. 

First, the amount of starch normally stored in the sapwood of 
eucalypts varies from species to species. ' It can be' argued then that those 
which have a high starch content should be more resistant to picloram than those 
which are low in starch. Some evidence in support of this argument has'been 
obtained from trials now in progress on the coast. Blackbutt for instanc'e which 
has '!;leen reported from the Coff's Harbour district to be very susceptible to 
picloram contains only small quantities of stored starch. On the other hand 
spotted gum, a renowned "starchy'· s~cies is showing itself to be relatively 
tolerant (App. III - Expt~ 22). 
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Second, from the work of Bamber and Hurnphreys meTltioncd earlier, 
it follows that the capaclty of ":::tarchy" species to produc('3 kino ls at 
its greatest during spring and summer, thH seasons during which most of the 
U.R.F. work \vas carried out. 

. . 
The above two factors indicate the need to· investigate the effect 

that season of application has on the results obtained. Such an investigation 
could include the estimation of the sapwood starch content of trees at the . 
time of treatment in an attempt to correls,te starch concentration with picloram 
effects. A trial of this nature is il1 fact shortly to be commenced in the 
Kendall sub-district. 

One other factor has been observed which has influenced results, 
and this is also apparenoUy concerned with season of application. In Back 
Yamma S.F. the treatment of white box in November 1966 by applyin:::;·2.5~:: a.e. 
picloram at 2 mls. per cut to almost complete frills resulted in a very quick 
kill and loss of crOm1. The regrowth which appeared on many of these trees 
showed normal foliage, indicating ·that herbicidal action was limited. In other 
words it was apparent that the quick death and loss of croym was concomitant 
with an imrflobilisation and los::: of picloram. A similar result to this was 
reported from Baradine sub-district in which trees in area.s treated in late 
SIJring and early summer of 1966 showed complete loss of crown three weeks after 
treutment. On the other hand trees treated in the cooler months reacted much 
mora slowly and at the time of reporting showed no regrovrth. 

Both 2,4,5-T and picloram are growth regulators so that their action 
in the tree could be somewhat the same. However the quick crown kill and 
subsequent regrowth following treatment with picloram at a time when the starch 
content of the sapwood is near its maximum is more like the effect obtained with 
arsenic compounds and indicates if anything tha~ the dose rate used was too 
high. 

In summing up, inspections made of the large sca.le work carried out 
with picloram have shown that the following factors have proba.bly had a 
pronounced effect on the results obtained. It is also probable that there have 
been interactions between these factors. 

(1) 

(2) 

available soil moisture 

tree size 

(3) lateral moverllent of rJicloram 

'\. 

(4) sapwood starch content (starchy versus non-starchy spades). 

(5) season of application 

(6) dose ~ate. 

The investigation of the effects due to available soil moisture and 
starch content requires specialized equipment and will therefore be cor!firled 
(for the present) to the two trials already mentj.oned. Provided drought 
conditions do not prevail, the following procedure is suggested for the invest
ieation of the remaining factors. 

(a) One species to be investigated in each trial. 

(b) Trees to be divided into two diameter classes. This 
division wilJ depend upon the area in question; under 
and over 8" d.b.h .. has been found to be satisfactory in 
Back Yamma S.F. and mider and over 1011 in Doona S.F. 

(c) Two spac·ings to be used, 3" and 6" apart when using the 
brickie's hammer or, and preferably, 6" apart centre to 
centre and complete frills when using the .axe or tomaha~k. 
No tree to receive less than two cuts. 
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(d) Two concentrations to be used, namely 1.25% a.e."and 2.5% a.e. 
picloram. These represent 1 + 3 and 1 + 1 diJutions of the 
marketed formulation. 

(e) Two dose rates to be applied namely 2 mls. " and 3 mls. per cut. 
These will result in the application of 2.5, 3.75, 5.0 and 7.5 
"units" of herbicide per cut. 

(f) Applicaticns to be made each three months in order to irlclude 
all seasons. 

(g) At least 6 trees to be included in "each treatment. 

The total number of trees required for each trial is therefore: 

1 (~pecies) x 2 (dia.meter clal3ses) x 2 (sl)acirl.~;s) x 2 (concentrRtjons) 

x 2 (dose rates) x 4 (seasons) x 6 (trees) = 384. 

Y/hen carrying out inspections of trials the condition of each tree 
should be noted separately. This will require the tagging of all trees. 
A hypothetical example of the results reported for one treatment in a trial is 
given hereunder. 

Site: 

Species: 

Date treated: 

Date inspected: 

Implement used: 

Rainfall: 

Tree Class Spacing Dose 
No. rate 

13 
rJl 
(!) 

14 ~ • .p (!) 

~ • 
(!) ({j 

15 () 

\'"' ~ rJl rJl 
J\~ 

(!) (!) N 
.s:I ..c: • 0 () () ..-:-.-1 

16 s:; .~ 
() 

·rl 4-i 'rl o Pi 
(l) \0 

17 · ~ rJl 
(!) 

~ rd 
:§ ("t) 

18 

Back Yamma State Fore~t 

V/hite box 

November 1968 

February 1969 

Tomahawk + vaccinator 

(Th~ nearest available monthly rainfall 
figures for the six months prior to 
treatment and the months following 
treatment) • 

Apparently 
Dead * Alive 

A B C 1;> A [B C D E Remarks -I 

\ 

-I -
N 

I N N 0 I 

X 75 Kino 
present 

I 

X 
I 

N 50 Kino 
presenti 
~ I 

I 
I 

M M , 

I 

-- '---- -- ____ ~_.~ __ ._ I 



* A = 

]3 = 

c· = 

D = 

E 

N = 

M 

Tree 13 

Tree 14 -

Tree 15 

Tree 16 -

Tree. 17 

Tree 18 
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no suckers present 

suckers below cuts 

epicormics on trur~ above cuts 

epicormics on branches 

original crown remaining (%) 

regrowth normal 

regrowth mal-formed 

From the table descriptions of the six trees are as follows: 

Is apparently dead and had normal regrovrth below the cuts 

Has lost its crovrn but has normal re growth above the cuts 

·and on the branches. 

Has no suckers and still retains 75'j~ of its crown 

Is aPIlarently dead and has not produced regrowth 

Has lost 5~b of its crown and has normal suckers below 

the cuts 

Is ·apparently dead ~nd has dead mal-formed regrowth 

above the·cuts and on the branches. 
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ROADS IDE WEED CONTROL. 

Roadside spray trials have fallen into two main categories; those aimed 
at the desiccation of foliage prior to controlled burning and those aimed at 
preventing the intrusion of weeds, mainly woody perennials, onto roads. 

(a) Foliage desiccation 

The desiccation of foliage prior to. controlled burning requires the use 
of a non-selective· herbicide which will give a complete brown-out regardless of 
the species present. 'Such a herbicide may not kill the species treated but should 
be quick acting thus allowing areas to be fired at short notice. 

The use of selective chemicals for this purpose is not generally 
satisfactoxy because they may not kill the leaves of all species and because they 
are generally slow to act. Two examples of this were obtained in trials carried 
out in May 1959 in which roadside &XOwth was sprayed with 2,4,5-T ester at a 

. concentration of approximately 0.2.% a.e. (App. IV. - Expts. 4 & 5). In the first 
of these carried out in Pilliga West and Denobollie State Forests only a slight 
browning of the foliage was apparent by July and attempts to fil.'e the plots in 
Aue,'Ust were unsuccessful. In the second carried out in Styx River S.F. no burn 
was attempted because although New England blackbutt showed almost 10C1fo desiccation 
5 - 6 weeks after spraying, many other species showed a large proportion of green 
foliage. 

'J.1he first experiment with non-selective herbicides was carried out in 
Kiwarrak S.F. in May 1959, the herbicides tested being p01yborchlorate and 
emulsified pentachlorphenol. 

The latter was not particularly effective, while eucalypts and I ant ana 
sprayed with polyborchlorate shed their leaves soon after treatment and gave 
little support to the burn. In areas which consisted mostly of blady grass how
ever, polyborchlorate caused sufficient desiccation to create a good bU2n 
especially at the highest rate of 100 lbs./acre. Further trials were proposed 
with this formulation but because of the introduction about that time of a more 
efficient deSiccant, namely diquat, these trials were not carried out. 

Trials with diquat were carried out in Wyong S.F. and alo~ the fire 
trail to Bedford Creek near Wentwo.rth Falls (App. IV •. - Expts. 6 & 1). In Wyong 
S.F. where the species treated was blady grass, it waS intended to fire the plots 
ten day~ after treatment. However, because of rain the burn was not carried out 
for some weeks by which time the plants had commenced to recover. Consequently, 
although a vigorous burn was obtained in all cases, short green blady grass shoots 
about 2" high re~ined in the plots.' . 

Along the fire trail to Bedford Creek. where the vegetation oonsisted of 
euoalypt-Hakea sorub, rain again delayed the bUl'nB but soma plots were fired four 
weeks after treatment. Although the undergrowth was still damp faix: burns were 
obtained with all rates of diquat. Where diquat had been applied together with 
2,4,5-T ester, greater desiccation had taken place with the result that better 
burns were obtained. Attempts to start fires in nearby untreated scrub were 
fruitless. Although the trials carried out with diquat have not been followed up 
by large scale experiments they have shOVnl that this herbicide is ~ effective 
desiccant especially where grasses are the problem species. This conclusion is. in 
accord with thos~ formed by workers in other fields who also used the more recently 
introduced paraquat with good results. 

Tpe us~ of such treatments however, has certain drawbacks. First, they 
are somewhat· costly to apply and this restricts their use to compa.ratively small 
areas. The cost of applying paraquat has been e~timated at $6.00 per quarter mile, 
one half chain wide or $32.00 per mile (Anon, 1966). 

Second, diquat and paraquat kill off the top'growth (foliage) only of 
most perennials, so that careful timing of treatment is essential. An area sprayed 
and fired too. early ~an produce newgrowth before the fire season. An example of 
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the short term effects of diquat was obtained in an experiment in which the plots 
were not fired (App. IV. - Expt. 8). In this experiment, diquat produced a 
wilting and browning of succulent growth such as the growing tips of lantana as 
little as one hour after treatment, and after three days an almost universal brown
out. After·two weeks renewed growth was evident and by four weeks lantana and 
blady grass were again growing vigorously. 

The third drawback is that because of the short term effects, areas 
have to be treated annually. This was evidenced by the blady grass in Wyong S.F. 
mentioned previously. An inspection of these plots the year after they had been 
fired showed that the grass had returned to its original height and denSity. 

(b) Vegetation contr.Q! 

1. Overall Spraying. 

The control of vegetation invading roads has been approached in two 
ways; first by using the hormone-t,ype herbicides in an attempt to produce a 
lasting kill and second by using non-selective herbicides in an attempt to knock 
back growth, an effect Similar to brushing. . 

The production of a la~ting kill is of COUI'se to be preferred, but 
because of the selective nature of the hormone-type herbicides this may not be 
pOSSible, especially where the vegetation comprises a mixture of species. An 
example of this was obtained in a trial in Bulga S.F. (App. IV - Expt. 2) where 
4 lbs.jacre 2,4,5-T ester, gave a complete kill of the three Rubus spp. present 
but gave only a partial kill of dog bush, sago bush, kangaroo vine, Callicoma and 
eucalypts. 

Polyborchlorate, a non-selective, herbicide used in tIle same experiment 
mixed with 2,4,5-T amine salt, gave a complete kill of the foliage of all species 
with the exception of Callicoma. Although regrowth could be expected from most of 
these species they received a much more severe set-back than the 2,4,5-T ester 
treated plants so that it was considered that it would take them much longer to 
again present a problem. 

Because of this a further experiment was carried out in Bulga S.F. in 
which the application of polyborchlorat~ alone and in conjunction with 2;4,5-T 
amine salt was investigatedo The polyborchlorate a+one at the rate of 112 lbs.j 
acre gave a complete brown-out of all the species mentioned earlier. The 
polyborchlorate + 2,4,5-T did not give satisfactory results but t~is was mainly 
because of the fact that due to a partial blockage of the spray nozzle, this 
treatment was only applied at half the intended rate. 

The height of the vegetation sprayed varied considerably and it was 
noted that in all treatments small bushes were by far tIle most affected. This led 
to the conclUSion that in order to gain maximum efficiency, previously brushed 
areas should be sprayed before regrowth became too advanoed. 

Although trials carried out in Bulga S.F. showed that the use of a non
selective herbicide either alone or with 2,4,5-T amine salt was preferable to 
2,4,5-T ester, this did not necessarily apply to other forests in which the problem 
speoies were markedly different. For-instance, an experiment (App. IV - Expt. 8) 
carried out in Orara East S.F. in which polyborchlorate + 2,4,5-T amine salt was 
compared with 2,4,5-T ester, resulted in a preference for the latter formulation. 

Because of this when further experiments were carried out in Orara East 
and also Lower Bucca S.F., treatments were confined to the hormone-type herbicid~s. 
The recommendations ariSing from these experiments were publishe~ by Forrest and· 
Richardson (1965)·and will not be reproduced here in full. The following points 
however, are worthy of note. 

(a) Although before the trials were carried out it was known th~t lantana 
could be controlled with 2,4-D amine salt, little waS known of seasonal responses. 
These trials showed that this species could be effectively controlled at 'any time 
of the year. 
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(b) Most eucalypt regrowth was susceptible to 2,4,5-T but became more 
difficult to control as it increased in size. The optimum height for treatment 
was 2 - 3 feet. 

(c) Brush box and turpentine were virtually resistant to the formulations 
investigated,'although at times winter applications of 2,4,5-T ester were success
ful. Small bushes (1 - 3 ft. high) were generally only knocked back. 

(d) Rainforest species were generally less susceptible than other hardwoods 
but manual treatment could be substantially reduced by spraying with 2,4,5-T ester. 

(e) Callicoma was difficult to control but summer and early autumn spray 
applications of 2,4,5-T ester were usually adequate. 

(f) Nattles were particularly susceptible to 2,4,5-T ester. 

Other areas where 2,4,5-'11 ester was found to give sati:3faotory results 
were Bodalla S.F. and Currowan S.F •• both on the South Coast. 

Trials using 0.4% a.e. 2,4,5-T ester in water were carried out in both 
of these forests in 1965. In Bodalla S.F. (App. IV - Expt. 12) an almost 100% 
kill was estimated for the major problem species which consisted of a variety of 
eucalypts and wattles togeth~r with kurrajong, Commersonia bartramia, ~rtle, 
Backhousia myrtifolia and oak, Casuari~ torulosa. 1&ajor species which showed 
little effect were bracken and burrawang. Smilax, a minor problem species, also 
showed little effect. 

In Currowan S.F. '(App. IV - Expt. 14) good results were obtained with 
eucalypts, many of which were also present in Bodalla S.F. Also, susceptible were 
Acacia spp., Leptospermum spp., Callicoma serratifolia, & Bakea spp. The main 
species showing a high degree of tolerance to 2,4,~ was turpentine Syncarpia 
glomulifera. 

With the advent of picloram it was only natural that this herbicide 
should be investigated to determine its action on species known to be resistant to 
2,4,5-T, and also to see whether its use would be more econonlical than 2,4,5-T for 
2,4,5-T susceptible species. 

Although a number of trials are now in progress with these airos in mind 
only two have reached completion. 

The first of these was carried out along the Coppabella - Rosewood Rd. 
adjacent ,to Carabost No. 1 Plantation (App. IV - Expt. 11), and incfuded tbe mist 
blower application of three concentrations each of 2,4,5-T ester and picloram 
+ 2,4-D amine salt. 

Results for 2,4,5-T were much as to be expected, the highest rate giving 
an apparent 1oafo kill of bushes up to 5 feet high. Bushes taller than thiS, which 
are generally considered too large to spray, showed partial die-back only. 
Picloram + 2,4-D on the other hand gave poor resulteand this was attributed to the 
dry weather and perhaps the season of application (Maroh). 

For this reason treatments wore repeated in September, at which time, one 
plot from each of the March treatments was resprayed. 

These treatments resulted in an improvement in the effects of ,picloram 
but the concentrationS required to produce these effects were not as economical as 
the highest rate of 2,4t5-T w~ich produced ~quivalent results, Two factprs Wllich 
may have reduced the overall ~esults obtained with picloram were that the main 
species present was E. dives which has been found in other experiments to be 
relatively tolerant, and that because of the nearby road, dust may have been present 
on the foliage. This has been found by workers in other fields to materially .affect 
the results ,obtained with picloram. 

The second, experiment (App. IV - Expt. 9) was carried out in Lower Bucca 
S.F. in April and September of 1966. In this experiment, 2,4,5-T had much more 
effect on specie's relatively 2,4,5-T reSistant, namely brush box and turpentine. 
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Picloram gave a spectacular kill of lantana but it was concluded that this could 
be achieved much more economically with 2,4-D amine salt. 

At this stage the~ the high volume application of 0.4% a.e. 2,4,5-T 
butyl ester appears to be the best overall treatment for roadside spraying in most 
areas. In early work with this herbicide the speed of the vehicle was kept 
constant so that a known volume rate per mile could be applied. It was found 
later however, that due to the variation in density ahd height of vegetation, it 
was better to var,y the speed to allow the thorough wetting of all foliage to the 
required depth. 

Some species are relatively tolerant to 2,4,5-T and no doubt some such'. 
as wattles are susceptible to lower rates than 0.4% a.e. In the case of these 
latter species however, it is not economical to vary the concentration unless they 
grow in almost pure stands. Two species whioh do tend to take over area~ and which 
can therefore be treated as a. separate operation are lanta.n.a (0.4% a..a. 2,~D. am:i.ne 
salt) and blackberry (0.1% a.e. 2,4,5-T ester). . . 

Apart from the work reported above which was confined entirely to 
coastal districts, one trial (App. IV - Expt. 10) has been carried out in Back 
Yamma S.F. in the Forbes district. In this district the problem is not so much 
roadside growth as the fire hazard created by weeds growing on the roads proper. 

Two factors influenced the selection of treatments for use in this 
experiment. First, the presence of grasses excluded the use of 2,4,5-T and second, 
the desirability of keeping the cost of treatment in the vicinity of costs of the 
method in use, namely the removal of the weeds with the grader, excluded the use 
of long term residual herbicides. 

The best results, an apparent 100% kill was obtained with a mixture of 
amitrole and dalapon together with a surfactant but even so this treatment was not 
regarded as satisfactory. This was partly because of the short term weed control 
obtained but mainly because the dead weeds remained intact during the fir~ season 
thus if anything increasing the fire hazard. 

Obviously, the best approach to this problem would be the use of a 
residual herbicide and in this case the recently introduced bromacil may be worthy 
of trial. 

2. Tree iP0ection 

Tree injection trials have been confined to plants considered too tall 
to spray. They have been confined to the .use of picloram and have followed along' 
similar lines to those mentioned earlier under Tree Poisoning. 

The first trial was carried out in Bodalla S.F. in September 1965 (App. 
IV - Expt. 13) and included the treatment of various eucalypt species over a range 
of size c+asses together with some Angophora and Casuarina species. Results 
obtained were poor, only 20% of the trees treated with the highest concentration 
(5% picloram + 20% 2,4-D) being apparently dead by June 1966. There was no 
obvious difference between species but trees in the smaller diameter classes were 
the most affected. The reason suggested for the failure of picloram in this 
experiment was that the treatments were carried out during an extended period of 
dry weather and gauging from the results ob.tained during the drought in the 
western districts this is 'l)robably correct • 

. Two other experiments are in progress. Both of these are situated in 
East Boyd S.F. and both have been confined mainly to the treatment of 8ilvertop 
ash and oak up to a diameter of approximately four inches. 

In the first, carried out in 14arch, 1968, (App. IV - Expt. 15) three 
concentrations of picloram + 2,4-D were applied to the plants. By June 1966, all 
silvertop ash treated with 5% picloram appeared dead but the results obtained with 
the oak were variable, the smallest stems being the most affected. 
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The second experiment (App. IV - Expt. 16) is also confined to the use 
of three concentrations of picloram + 2,4,5-T and was commenced in ~~rch, 1967. 
From results obtained in July 1967, it appears that 2.~~ picloram has given a 
complete kill of silvertop ash, an improvement on the results obtained in 
Experiment 15. Oak however, has again given variable results. 

In both of the above experiments only one c~t was made in each stem 
treated and it is probably because of thi~ that high picloram concentratior~ have 
been required to kill silvertop ash. However, even though the application of a 
lower concentration, say 1.25% to two cuts may produce the same effects, this 
would not result in a saving in the amount of chemical used and would double the 
labour cost. 

!n the case of oak however, many trees have been seen to die on one side 
only So that for this species it appears that the application of piclor~m to at 
least two cuts is necessar,y to give a complete kill. 
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TOTAL wmrm CONTROL 

In forestry, situations where total· weed control is desirable include 
rail sidings, fence lines, and areas around buildings and timber stacks. In such 
situations weeds can constitute a fire hazard; can trap moisture and raise 
humidity, thus creating favourable conditions for the corrosion of metals and 
decay of timber; and" can collect and hide rubbish, thereby becoming a breeding 
ground for insects and rodents. Also since weeds such as couch grass (£ynodon 
dactylon), nut grass C erus rot us), hoary cress (~rdaria draba) and 
sk~leton weed (Chondrilla uncea can break through bituminous surfaces and cracks 
in concrete blocks there is a need for the a~plication of herbi~ides which have a 
residual action in the soil (soil sterilants) tb bare ground prior to sealing path
ways etc. 

Two experiments have been carried out on total weed control and these 
are shown in Appendix V. Because a number of new formulations have been placed on 
the market since these experiments were completed tlley must be considered as some
what out of date. They will therefore not be discussed here but rather the 
remainder of this section will be confined to a brief discussion of some of the 
herbicides available and factors concerned in their use. 

The methods generally employed for'total-weed control can be listed as 
follows: 

(1) The use of repeated applications of knock-down herbicides (chemical 
mowers) which have little or no residual toxicity in the soil. 

(2) The use of a chemical mower to control existing vegetation followed by 
the application,of a soil sterilant. 

(3) The use of a herbicide or mixture of herbicides which 'acts both as a 
chemical mower and soil sterilant. 

Areas requ~r~ng treatment generally support a compl~ population con
Sisting of annual and perennial grasses and broad-leaf species varying in stages 
of growth from early germination to maturity. When the method of control entails 
the initial use of a chemical mower therefore, the species which make up this 
population have a direct bearing on the selection of the herbicide or herbicides 
to be applied. Some of the herbicides available are shown in the following table: 

Herbicide 

amitrole 

2, 4 ... D 

diquat 

2, 2 DPA 

MCPA 

mineral 
oils 

paraquat 

2,4, 5-T 

T.O.A. 

Species controlled 

General weed control, especially broad-leaf 
species. ,Specific for nut grass, hoary cress, 
oxaliS, onion weed, khaki weed and docks 

Broad-leaf weeds and some woody pereIUuals 

Annual grasses and broad-leaf species. ~le 
desiccation of annuals and perennials prior to 
burning , 

Grasses, including paspalum, kikuyu, couch and 
serxated tussock 

As 'for 2, 4-D 

Young grasses and broad-leaf species 

As for diquat but more effective on gr~sses 

Broad-leaf weeds and woo~ perennials 

Annual and perennial grasses, generally under 
conditio~ of high rainfall and adequate soil 
moisture. 
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With the exoeption of mineral oils'all of the above herbioides are 
available as water soluble compounds, and some also as emulsifiable concentrates. 
They are therefore readily miscible, with the result that when the species present 
are such that two herbicides or more are required for complete control, these 
herbicides can be applied in one'operation. 

The effects of herbicides in combination, are generally additive. In 
some cases' however they can be more than' additive (synergistic) and in others 
less than additive (antagonistic). An example ,o~ synergistic action can be giv~n 
in the case of amitrole plus 2, 2 DPA'which is more effective on paspalum than 
either chemical applied singly (Jobnston and Cayzer 1960). On the other hand 
antagonism has been reported between amitrole and 2, 4~D (GowiDgs 1959). 
Mixtures which have been placed on the market and which Should therefore have at 
least adqitive effects are as follQws: . 

(1) Amitro1e + 2,2 - DPA 

(2) 2,4 - D +'2,4, 5 - T 

(3) 2,4 - D + 2,2 - DPA 

(4) 2,4 - D +'2 2 , , - DPA + TCA 

(S) diquat + paraquat 

Soil sterilants can be divided roughly into two groups; those which 
enter plants through the roots and ,those ,which enter through both the roots and 
foliage. The f:trst group can be applied after the treatment, of existing 
vegetation or can be applied in mixtures with chemical mowers, thereby cor..fining 
:the treat,ment of the area to one operation. Some of the herbicides which' fall into' 
this group and the mixtures available'on the market are shown below: ' 

(1) Atrazine 

(2) At~~in.e + amitrole + ~,2 - DPA. 

(3) Diuron 

(4) Diuron + 2,4 - D + 2,2 - DPA 

(5) Monur~m 

(6) Simazine 

(7) Simazine + amitrole 

(8) Simazine + amitrole + 2,2 - DPA 

Al though herbicides which enter, through the foliage and roots act both 
as chemical mowers and soil sterilants, resistant species are at times encountered, 
with the result that the addition of another herpioide to the spray is required. 
For exampie when applying bromacil to areas in which paspalum is a major species, 
2,2-DPA is adde~ to the spray. The herbici~es in this group then are also 
marketed alone and in combination with other herbicides.. Some examples are given 
hereunder: 

(1) 

(2) 

(3) 

(4) 

(5) 

Sodium chlorate + calcium chlof-ide 

Sodium chlorate + 2,4 - D 

Sodium bora tea 

Sodium borates '+ sodium chlorate , . 

Sodium ~orates + monurpn 
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(6) Sodim borates T 2,4 - D + TeA 

(7) Bromacil 

(8) Bromacil + 2,4 - D+ 2,2 - DPA / 

(9) Bromacil + Mep.! 

( 10) Bromacil + sodium chlorate 

Sodium:chlorate is a strong oxidising agent and can become a fire 
hazard when dr,y and in contact with organic materials. To reduce this hazard it 
is usuallY'formulated with calcium chloride or borates. It is comparatively 
soluble in water (over 10fo) and is not absorbed to any great extent by clay and 
humus particles. It is therefore readily leac4ed out of treated soils. 

Sodium borates are also comparatively soluble but although they are 
readily leached out of light soils they are often retained for longer periods in 
heavy soils and soils rich in organic matter. 

The main disadvantage in the use of the above two herbicides lies in the 
cost of handline and preparation of the spray, brought about by the high 
application rates. For example, the rates for sodium chlorate range from 2 to 6 
cwt/acre when applied alone or from 4 to 12 cwt/acre when formulated with calcium 
chloride. 

When compared with borates and chlorates, atrazine, simazine, diuron, 
monuron and bromacil are only sparingly soluble in water. .! list of their 
approximate solubilities is given below. 

Simazine 5 p.p.m. 

Diuron - 40 p.p.m • 

.!trazine - 70 p.p.m. 

Bromacil -815 p.p.m. 

The factors affecting the action of these herbicides are as follows: 

(1) They are adsorbed by clay and organic matter. Higher rates of . 
application are therefore necessary for heavy soils and soils rich in organic 
matter than for light soils. 

(2) In order to ensure that they are caJ.'ried down below the soil surface 
they are usually applied as high volume sprays. Once below the surface, leaching 
and therefore residual toxicity is determined by solubility and rainfall. Those 
at the lower end of the solubility range are therefore usually preferred in high 
rainfall areas. 

(3) They are not returned to the soil during the decomposition of dead 
weeds. The period of residual toxicity is therefore influenced by the number and 
size of the weeds present at the time of treatment and.is longest when application 
is made to bare ground. 

(4) MOst are subject to photodecomposition by ultra-violet light. Should 
application be followed by a period of dry weather, then chemical remaining on 
the soil surface can be broken down into non-toxic end products. Bromacil is 
resistant to photodecomposition. 

(5) jj{ are broken down by soil microflora, but with the possible 
exceptions of monuron and diuron the losses so caused do not play a significant 
part in determining the period of residual toxicity. 

The main disadvantage in the use of simazine, atrazine, monuron, diuron 
and bromacil lies in the fact that because of their low solubilities they are 
formulated as wettable powders and therefore require efficient agit~tion in the 
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spray tank to ensure an: even coverage of the :area to be treated. This 
agitation is best accomplished by means of paddles; the bypass, unless speoially 
designed for the purpose; should not be relied upon. Uneven coverage may also be 
obtained as a result of bloclcages of the filters incorporated in the spray unit. 
For this reason' the filters should not be finer than 40-50 mesh. 

Bromacil is also obtainable as a water soluble foru~lation. In 
situations where broreacil is seleoted for u~e therefore, this formulation can be 
Substituted for the wettable powder. Granular formulations are available qut 
because of the difficulty in distributing them evenly they are generally only 
used for the treatment of small areas. 

The table below contains suggested rates of applioation for some of the 
wet table powders in pounds per acre. 

Annual Treatment 
rainfall 
(inches) 

over 40 Initial 

Follow-up 

Initif:l.+ 
20-40 

.. 
, 

Follow-up 

Initial 
Under 20' 

Follow-up 
L ... --_ .. _.- . . ---

* Karmex oontains 80/; diuron 

Telvar 

.Hyvar X 

" 
" 

80% mo.nuron 

807'~ bromaoil 

Season of max. Ba.lance of the 
rainfa,).l year 
.. 

Karmex, * 25-40** Hyvar X, 10-15 

I 

I 

Karmex t 10-20 Hyvar~, 4-8. 
1 

I 
1 

~ 
Telvar, 20-35 Hyvar X, 8-12 

Karmex, 20-35 

Telvar, 8-15 Hyvar X, 3-6 

Karmex, 8-15 

Hyvar X, 4-10 Hyvar X, 2 j 

I 
1 

Hyvar X, 2-4 Hyvar X, 2 

, 
- ------- ----.-~ ... 

The water soluble formplation of bromacil (H7Var X-wS) contains 50fo 
active rngredient. Recommended ·ra.tes are therefore 8/ f:. X those for Hivar X. 
** Where two rates of application are given the lower 5rate is for light soils 
and the higher. for heavy soils. 

In summing up, in situations where total weed control is desired the 
selection of the most appropriate treatment to. kill existing weeds depends upon 
the species present. Such treatment in many cases involves the use of a mixture 
of herbicides. 

The selection of a 80il sterilant to maintain a weed free surface is 



- 43 -

primarily influenced by rainfall and soil type. Should more than one herbicide 
prove to be suitable then.final selection should be considered on a cost/ 
residual toxicity basis, especially wllen the areas to be treated are large. The 
cheaper initial treatment may require more frequent retreatments and so become 
the more costly in the long run. Final selection then can best be made after 
carr.ying out small scale trials. 
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APPF.JIDIX I , 

EXPERDIlE}lT 1 

J .W. Quinn 

October 1947 

Woolgoolga nursery 

Post-emergence weed control amongst Pinus elliottii 
'seedlings. Seed sown August 1947. 

Fat hen Chenopodium album 

Wild carrot ?Daucus ap. 

Milltweed Salvia reflexa 

Chickweed Stellaria media 

Sunimer grass Digitaria sanfminulis 

(1) Control 

(2) 0.1% a.e. 2,4-D amine salt 

(3) 0.2% a.e. 2,4-D amine salt 

(4) 0.4% a.e. 2,4-D amine salt 

Four 
.J 

Results - November 1947: In the control plots broad-leaf weeds and 
grasses were plentiful with fat hen predominating. Pines were ,suppressed. 

, In the plots treated with 0.1% and 0.2% 2,4-D there were only a 
few broad-leaf weeds but grasses were plentiful. The sprayed pines showed 
mis-shapen and twisted tops,. Pines which had, emerged after spraying appeared 
healthy above ground but their roots were short,stubby and brittle. 

'l'here were few weeds in the 0.4% 2,4-D plo,ts. Grasses were plentiful 
btlt their roots were severely stunted. lVlany pines were dead, while the 
remainder showed the same effectf1 as 'for 0.1% amI 0.2% 2,4-D. 

Conclusion: 'l'he ,E1.mine salt of 2, 4-D gave good control of broad-l eaf weeds but 
damaged pines to too great an extent for it to be used as a post-emergence 
spray. Its effect on the production of mycorrhizal roots was unknown. 



'Officer: 

~: 

Site: 

Methofl: 

Weed present: 
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APPENDIX I 

EXpERD1ENT 2 

R. Trtunan 

October 1951 

Jenolan nursery 

Post-emergence weed control amongst Pinus radiata 
seedlings. 

Acetosella vulgaris 

Weather conditions:Cold with some light snow ,falls. 

Treatments and results ai'ter nine days. 

Plot Treatment Result* 

1 

2 

3 

4 

5 
6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

Mineral spirit AEF 378 at ,100 gals/acre 

Mineral spirit AEF' 379 at 75'gals/acre 

Mineral spirit AEF 379 at 50 gals/acre 

Mineral spirit AEF 380 at 75 gals/acre 

Lighting kerosene at 50 gals/acre 

Power kerosene at 50 gals/acre, ' 

Power kerosene at 75 gals/acre 

Li&hting kerosene + power kerosene 
(1/1) at ,50 gals/acre , 

Li&hting kerosene + power kerosene 
(1/1)' at 75 gals/acre ' " 

Lighting kerosene-"+ Naphtha 145 
(1/1) at 50 gals/acre ' 

Lightin'g kerosene, + Naphtha 145 
(1/1) at 75 gals/acre 

Li~hting kerosene + Naphtha 153 
(1/1) 'at 50 gals/aore 

Li~ting kerosene + Naphtha 153 
(1/1),at75 gals/acre 

2, 4-D amine salt, 2 lbs. ,a.e./acre 

,2, 4-D amine salt, 4 Iba. a.e./acre 

DNOC at 1 gal/acre 

DNOC at 2 gals/acre 

Dinoseb at 1 gal/acre 

Dinoseb a't 2 gals/acre, 

o 
++ 

++ 

+++ 
o 
o 
++ 

o 

o 

++ 

+++ 

++ 

++ 

+++ 
+++ 

'+ 

, +++ 
+++ 

+++ 
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ApPENDIX,I 

EXPERIMENT 2 

(Cont'd) 

* ' Weed control graded as follows: 

'0 == poor 
~ 

+ = fair 

++ = good 

+++ ::: e:x;cell ent 

Effects on pines: 
were as follows: 

The ef.fects of, the most promising treatmerlts on the pines 

(1) 

(2) 

AED' 380. This is the code number for a dXy cleaning fluid sold 
under the trade name of Alsol 150/200 and contains approximately 
20% aromatics. It had no 'apParent adverse effects'on 'the pines • 

. Lighting lcerosene + naphtha 145 (1/1) at 75 gals/ac~e. 
This formulation also caused no apparent damage to the pines. 
Naphtha 145 is a crude product containing 35% aromatics. 
A 1/1 mixture with lighting kerosene therefore, contains a' 
percentage aromatics simii~ to Alsol 150/200. 

(J) 2, 4-D amine salt. ' Pines showed epinasty to varying . degrees. 

(4) DNOC. Pines severely affected with a small number,dead. 

(5) Dinoseb. Pines mostly dead. 

Conclusion. Mineral spirits with an aromatic content of about ?o% appeared 
to s~ow promise in controlling sorrel without damage to newly emerged pines • 
. Further experiments were necessary 'to investigate effects under a range of 
clirna~ic conditions..' . 



Officers: ' 

~: 

Site: 

Method: 

Weeds Eresent: 

Weather: 

TemEerature: 
I 

'rreatments 

Plot 

1 

2 

3 
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APPENDIX I 

EXPERD,liENT 3 

J. Kelly and R. 'l'ruman 

December 1952 

Nurser.y at Carabost No. 1 plantation 

Post-emergence weed control amongst Pinus radiata seedlings. 

Sorrel - Acetosella vulgaris 

Keeled goosefoot ChenoEodium ca~inatum 

Fine and cloudy 

650
F 

Treatment 

Alsol 150/200 at 75 gals/acre 

Lighting kerosene + Naphtha 145 
(1!1) at 75 gals/acre 

Lighting kerosene + Naphtha '153 
(171) at 75 gals/acre 

Aromatics (%) 

20 

22 

30 

Results: After one week there was little or no difference between the three 
treatments. In all oases there was a marked reduction in the weed population. 
Th~ needles of many pines were burned at the tips. The pines were about 1 inch 
high at the time, of treatment. 

, By the end of one month some recovery of the pines was evident 
especially in the Alsol 150/200 plots. Pines in the control plo'~s were 
reduced in number presumably due to weed oompetition. ';!' 
Conclusion: Alsol 150/200 showed promise as a weed control agent but under 
weather conditions prevailing at the time caused some damage to pines~ It was 
concluded however that the high rate per acre (75 gals.) was mainly responsible 

,for the damage caused. 



O.f.fic~r: 

'~: 

Site: 

Method: 

Re;plications: 

Weeds ;present: 
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APPENDIX I 

EXPERD1ENT 4 

; D.B. Dun 

Apri~ 1953 

Roseberry nursery 

Post-emergence weed control in Araucaria cunninghamii 
seedl~nga. Seed soWn ~n November 1952. i ' 

Two 

,Weeds were not identified but, to facilitate the assessment 
of resu~ts, were divided up into the following three classes: 

(1) Grasses 

(.2) Soft species 

(3) Long taproot species 

Treatments: A white spirit of unspecified aromatiC content 'was applied at 
, 20, 40, 60" 80, 100 and 150 gals/acre. , 

Results:, " No damage to pines was caused by the 20, 40 and 60 gals/acre 
rates and only slight damage above these rates. ' 

, A 100% kill' of grasses was obtained using' as low as 40 galsjacre 
but 150 gals/acr~ was required to kill all soft species and long taproot 
species. The kill, of soft species at, 40 gals/acre was 92% and of' long taproot 
species at 60 gals/acre 86%. 

Conclusion: Fifty gallons per acre was suggested as the probable optimum for 
long taproot species and 30 gals/acre for the others. ' . _., . . . 

~ 
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APPENDIX I 

EXPERIMENT 5 

Officer: G.N. Baur 

Date: August 1956 

Site,: Woolgoolga Nursery 

'Methods: Pre-sowing and post-emergence weed control. 

Pine species: Pinus elliottii 

'Weeds present: Crowsfoo~ grass Eleusine indica 

Scotch thistle Onopordum acanthium 

Fat hen Chenopodium album 

ChiCkweed Stellaria media 

Pigweed - Portulaca oleracea 

Oxalis Oxalis sp. 

Clover - ?Trifolium sp. 

X~el3,tments (Pa,rt ~1J 

* 

Allyl alcohol dilution* 

1 in 200 

1 in 200 

1 in 400 

1 in 100 

1 in 50 

1 in 50 

Rate per sq. ft. 

1 pint 

2 pints 

4 pints 

2 pints 

i pint followed by 
1ft pints' water 

1 pint 

Treatments applied 14th~ August. Seed sown 30th August. 

Treatments (Part 2) One pint allyl alcohol in 200 parts water per sq. ft. 
applied 14, 7, 3 and 2 days before sowing. 

Treatments (Part 3) 

(1) . 
(2) 

(3) 

(4) 

Hand weeded control 
Allyl alcohol 1 III 200 at 2 pints per sq. ft. 14 days 
before sowing. 
Mineral spirit (white spirit) at. 25 mls. per sq. yd.; as' 
required when seedlings became established. 
A combination of (2) and (3)~ 

Treatments (Part 4) 

~~~ Hand weeded control. 
No Pretreatment. Mineral spirit at 20 mls. per sq. yd. 
as ~~quired. ' . 
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APPENDn I 

EXPERIMENT 5 

(Conttd) 

Treatments (Part 4) -, cqnt'd. 

, ~~~ '. 

(5) 

,(6) 

(7) 

As' for (2) but 30 mls. mineral spirit as' required. 
Allyl alcohol 1 in 200 at 2 pints per sq. ft. and then 
25 mls. mineral spirit per sq. yd.- as required. . 
Allyl alcohol as in (4) followed by varying rates of 
2,4-DES. . ' , . 
Pre-emergence treatment wit. 50 ,m].S;.· .. Jd.Deral &:PiJri~ 
per sq. yd. and then 2, 4-DES. " 
Pre-treatment as for (6) ,and then miperal spirit., 

Results: A summary of results is presented in the following tables. 
Figures given are average weed counts per sq. ft. Plots' were hand weeded 

, aft~r; each count. ' " -

Pre-emer~ent A~plicat· ---
Treatment 24/1'0/56 13/12/56 

Control '2,.2 " 0.1 

Allyl alQohol 0.2 0' 

Others 2.9 0.3 
----~-.-~ '---~------' --

---- --- .... -- - -- -- -~----- ... ~ - --~ 

11/1/57 15/2/57 
' , 

Treatment 

Control 2.3 , 1.5 

1,lb,./ac. 0.1 2.6 
2 - weekly 

'1 lb.!ac. 0.1 ' ' 1.5 
4 - weekly 

, 4 lba./ac.' O.t 0.5 
4 .;.. weekly 

, , 
--_ .. '-----
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APTJ.!,1.WIX I 

E]Xri<;RII .. ,rT 5 

(cone 1 uded) 

Post-0nlf~r!Cent tr8I;Ltrnents (mineral f3piri to) -
~rreatment 11/1/57 15/2/57 

-- -----
Control 2.3 1.5 

--'-. -----_ ...... 
10 mIo./eq.yd. 0 0.2 
weekly 

- ----
20 mJ.s./8<l.yd. 1.3 0.1 
weekly 

_. 

25 mls./sq.yd, 0.1 ° weekly 

. 
25 mls./sq.yd. ° 0.1 
2 - weekly 

-
30 mIs./sq.yd. ° ° weekly 

50 mls./sq.yd. ° 0.1 
2 - weekly 

'--- .--
Conclusion: 'rhe various r:-L tes of application of all;yl alcohol all 
proved equnlly effecti~J'e but with effi~i.Ancy a.nd economy in mind the 
use of the 1 in 200 dilutton at about 1'0,000 eals ./acre was preferable. 

No detrimentA.l p.ffp.cts were seen on }lines in any of the 
plots tre8ted with allyl R1coho1 [~o that time of applicR,tion was not as 
critical as had been expected. However ul1stratified seed WHS used in 
this trial so that when stratified seed is to be sawn a period of 
fourteen da.ys should be allowed to elapse. 

The mineral spirits gave the most sat:i.f~factory resultB 
in post-emergent treatments •. Burning of the foliage of the pines occl:u::-red 
at the hecwier rates of application but waS not sufficiently severe to 
aff~ct. growth. 



Of'ficer: 

Date: 

Sites: 

M~t.!lod: 

P1.ot,size: 

Time of ~PreatmeIlt: 

'rreattnents: 
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APpmmrx I 

EXPERIl':ENT 6 

P.A. Casimir 

1963 

Green Hills, Bondo, Carabost, Canobolas, Jenolan, 
Vulcanand Bath~st, nurseries. ' 

Pre-emergence weed control in Pipus radiata seedbeds. 

Three rows, 18" apart and 8 ft. in length.' 

A few days after sowing at all nurseries except VulcB..n 
arid Batlmrst, on the same day at Bathurst and three days 
before sowing at Vu1.can.' ' 

( 1 ) 

(2) 

(3) 
, (4) 

( 5) 

(6) 

Diuron at 3.2 lbs./ac~e 
Atrazine at 2.6 Ibs./acr'e' 

Fropazine at 2.0 lbs./acre 

Control.."hand weeded along rows 
, , 

Control-untouched 

Simazine - 2,.'0 l'bs.jacre B.t' Bondo and Green Hills 
only. 

Resul ts :' Detailed observations were made at Green Hill,s, Bondo and, Canobolas 
nurseries. Only sporadic observations were made at the remaining sites., 

Atrazine, propazine and simazine in that order provided long 
lasting weed ,control while diuron gave very poor weed control. The one 
exception was Jenolan where vir'bually no control was obtained. This nursery 
was heavily infested with sorrel, Acetosella vulgaris. ' 

At Bondo there,appeared to be a loss of p. radiata with diuron 
and atrazine but this loss was not 'significant. ' At C~obol,as the results were 
similar but in this case losses caused by atrazine were 'significant. At all 
other sites adverse soil and weather conditions resulted in poor'germination 
and survival. No reliable information as to, the 'effects of ,the, treatments Oll 

pines cpuld therefore ,be obtained at these sites. 

Conclusion: From the results obtained it ,appeared th~t propazine and simazine 
could possibly be used'as pre-emergence, treatments in P.radiata seedbeds. 

i 

Diuron was unsa,tisfactory for weed control a.nd atrazine should be 
avoided because of potential dange~ to pines.', 



Officer: 

~ 

Sites: 

Method: 

Treatments: 
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APPENDIX I 

EXPERnrnNT 7 

P.A. Casimir 

1964 

Green Hills, Bondo, Sunny Corner and Jenolan nurseries. 

Pre-emergence weed control in P •. radiata seedbeds. 

(1). Atrazine 

(2) Simazine 

( 3) Propazine 

These treatments·were applied by.means of a logarithmic sprayer. 
The i~~tial rate or application was 4.8 lbs./acre and was reduced by half 
each 21 ft. of nursery bed. 

Results: In general all three formulations at less 'than 1.5·lbs./acre did 
not give satisfactory lon~ lasting weed Gontrol. There was evidence that 
rates in excess of 2 lbs.!acre could cause crop losses which could become 
serious in the vicinity of 5 lbs./acre. Atrazine was nO'~ed to have a 
greater effect on the pines at 2 lbs./acre than the other two formulations. 

Conclusion: Results at this stage were useful but not definitive •. They 
had reached the stage where ~imited routine application o~ simazine pr 
propazine at 2 lbs.7acre might be contemplated wl~re serious weed problems 
existed. However a careful investigation of' all unknowns and anormalies 
ShOllld be undertaken. These included sowing depth, soil type, soil moisture 
and germination-e~ergence times. . 



Officer: 

~ 

~ 

Methods: 

r.J.lrea ttnent s ~ 

Results:· . 
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APPEl'lDIX I 

EXPEnD/lENT 8 

W.G. Forrest 

November 1961 

Woolgoolga nursery 

Post~emergence weed control in Pinus elliottii seedlings 
. one to two inches high. Pre-sowing weed control in 

P. elliottii seedbeds. . 

Diuron at~, 1. and 2 ounces/ '50 sq. ft. 

After 18 days a~l plots were weed free •. All pines were 
dead after 34 days. Seed sown in the same .plots after 
34 and 46 days germinated and developed nO~flally. 
The plots conti~ued to remain weed free for over 12 months. 



Officer: 

~ 

Site: 

Method: 

Treatments: 

Results: 

! ,l: 

~~ 
\ '\; 't ~ 

- 57 

APPENDIX I 

EXPERD.1ENT 9 

W.G. Forrest 

August 1962 . 

Woolgoolga nursery 

Pre-sowing weed control in Pinus elliottii seedbeds. 

Diuron at 1, 2 and 4 ounces/1000 sq. ft. applied 14, 
28 and 49 days before sowing. . 

Significant effects on seedling development were apparent 
even at the lowest rate. The early appearance of weeds 
in the plots indicated that the investigation ·of lower 
rates was not warranted. 
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APPENDIX I 

EXPERDJIENT 10. 

Officer: \V.G. ·Forrest 

~ March 1963 

~ . Woolgoolga nursery 

Method: Post-emergence weed control amongst PinU8 elliottii seedlings, 
one to two inches. high. 

Treatments 

Trade' .' ounces per 
name l!'ormula 1000 sq. ft •. 

: ., 

Vorox.80 aminotriazole' 13 .• 3% '111'11 i and 2 
simazine. 40.orb w/w 
2, 2-DPA, NS'salt 26.7%·w/w 

I 

Weedazol aTllinotriazole 10CA w/w 1. ~l1d 5 
Total 2, 2-DFA 66% w/w 

, . 
-----!:....... ______ . __ • __ 0 

Results: Five months after treatment all plots treated with Vorox 80 were 
heaVily infested with grasses while those treated with Weedazol Total were 
infested with grasses and pigweed. Damage to pines. was negligible. 



Officer: 

~ 

~ 

Method: 

Design: 
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APPENDIX. I 

EXPERTIv.lENr 11 , l 

VI.G. Forrest 

August 1963 

Woolgoolga nursery 

Pre- and post-emergence, weed control in Pinus,elliottii 
seedbeds. 

Replicated split plot exa~ining, the effects of three pre
emergent and two post-emer~ent ~reatments. 

Treatments: 

Fre-emergent (20th August) 

(1) Propazine at 4.4 lbs./acre 

(2) Allyl alcohol 1 iri 200 at 10,00 gals./acre 

(3) ,Diuron at 3 lbs./acre. 

Post-emergent (21st November) 

(1) 1tineral s~irit at 75 gals./aore 

(2) Propazine at 7.5 lbs./acre 

The seed was sown on the 2nd September. 

Results: Plots were inspected on the 5th December at which time the control 
plots were overgrown with weeds. All plots were therefore hand weeded. 
This operation was repeated on 7th February 1964 ,and from both sets of results 
the following conclusions reacted. 

Allyl alcohol gave good but Short term weed control. 

Eleven weeks after sowing propazi~e gave fair weed control in the 
pre-emergent but 'some crows foot grass had emerged before the post-emergent 
treatments were, applied. 

Diuron gave fair weed control but grasses and broad-leaf weeds 
were present at the time of the first inspection. Inclimdiionfl were that this 
her.bicide applied at rates sufficient to give satiElfactory weed control could 
adversely affect pine survival. 

Mineral spirit was more effective as a }'lost-emergent treatment than 
propazine. At rates used mineral spirit reddened mnny of the pine seedlings 
but very few actual1y died. The rnte used. was exceptJ oYln:tJy high nnd would 
not. be required under normal condUions when an efficient pre-emergent treat
ment was used. 
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APPENDIX I 

EXPF.RDLENT 1.? 

Officer: . R. Truman 

pate commencep.: !'flay 1966' 

~ 

Contain.ers: 

~.Elications : 

The' glasshouse at D.W.T. 

l'welve-inch plastic potE:! containing' 6 kgs. 'soil 
mixed with 50 gms. pine litter. ' 

Four for treatments, 8 for controls. 

Treatments and results: 

Control 

66 

14 

18 

74 

16 

68 

10 

'10 

(1) Control 

(2) 6 lbs. and 12 lbs./acre DCPA app~ied one· week before 
sowing with Pinus radiata seed dusted with Hexcebunt' 

, IJ at 8 oz'./5o' Iba. seed. . , ' 

(3) 6 ~bs. and 12 lbs./acre DCPA applied one week after ' 
sowing. 

(4) 6 lbs. and 1.2 Ibs./acre DCPA applied after,emergence. 

Germi~ation (10. 
Pre-sowin,g 

6lbs., 121ps. 

80 

68· 

16 

1~ 

66 

60 

58 

18, 

:t:re-emergenc.e 

'~ 121bs. 

82 

68 

18 

60 

12' , 

12 

68 

10 

Post-emersence 

61bs. ,121~s. 

10 16 

16 84 

16 66 

16 12 

~ltotalp 576 302 262 . .288 282 298 298 
• • b 

. Means 7,2.0 15.5 65:.5 12.0 10.5 "14 • .5 ' 1·11.5 

After it was ascertained that no adverse effects pccurred to, 
p~nes after em~rgen'ce in a.riy of the treatment's the p;i.nes in ~ach pot were 
cu~led do,~ to one. 

. The heights of' these remaining pines were tak.el;l in September 
. 1961 'and appear in. the following table •. 



Control 

29.0 

28.5 

27.0 

34.5· 

~5 • .o 
29.0 

30.0 

28.5 

Totals 231.5 

Means 28.9 
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APPENDIX I 

EXPERIIvrENT 12 

(cont'd) 

Heights in ems. 

Pre-:.§.9wing Pre-emergence' 

' 6lbs. 12lbs. 61bs. 12lbs. 

29.5 28.0- 24.5 32.5 

22.5 17.5 26.5 23.5 

'32.5 20.6 31.0 35.5 

33".0 ,'24.5, 32.5 21.0 

117 .5 90.6 114~5 112.5 

29.4 22.7 28~6 28.1 

Post-eme;r.ge,nce 

6lbs. '121bs. 

'26~5 ,40.5 

38.5 28.5 

24 • .5 42.',5 

25.5 29.5 

115.0 141.0 

'28.8 35.3 

A second application of herbicide was made to the soil in the 
pots in, September 1967 and seed sovm as before. The germinat~on percenta.ges 
tor the second crop of pines are shovm in the following table. 

Control Pre-sowinR Pre-emer e;ence Post-emergence 

6lbs. 12lbs. 6lbs. 12lbs. 6lbs. 12lbs. 

88 82 80 78 90 90 88 

86 86 86 80 78 ,82 90 

70 90 98 80 74 94 80 

82 74 88 88 84 84 78 

80 

84 

84 

90 

Totals 684 ' 332 352 326 326 350 336 

Means 85.5 83.0 88.0 81.5 81,.5 , 87.5 84.0' 

Thi's experiment is still in progress and no attempt ,ha.s been made 
as yet to analyse the above results. However it dces appear that ,at least 
two applications of DCPA can be made without fear of ~ build-up to levels 

,toxic to radiata pine seedlings. 

...: . 



Officers: 

.Date: 

Sites: 

Method: 

Design: 

Treatments: 
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APPENDIX I 

EXPERDifIEJNT 13 

(in progress) 

,R. Truman, R.B. Wainwright' 

October 1967 

,Bathurst and Helm's nurseries 

Pre- and post .. emergence weed control in Pinus radiata seedb'eds. 

A split plot lay-out consisting, of 'four replications of'six 
pre-emergent treatments and twenty-eight replications of three 
post-emergent treatments. 

Pre-emergen:ce 

1. Neburon at 2, 4 & 6 lbs./acre 

2. DCPA at 6, 12 & 18 lbs./acre 

Post-emergence 

1~ Alsol 150/200 at 40 gals./acre 

2. Nitrofen at 6, 12 & 18 lbs./acre 

At Bathurst treatments were applied on 4th October five days after 
sowing. 

Results to date: The follovang table shows the results obtained at the 
first hand weeding of the control sub-plots at Bathurst. Results are 
expressed as dry weight of tops in pounds per acre. 

I Broad-leaf I Grasses' Treatment Block Weeds Total 

1 69.5 3.3' 72.8 

Control 2 185. 8' 14. 2 200.0 

, '3 79.2 111.8 191.0 

4, 49.2 68.8 118.0 

average 95.9 49.5 145.5 
---------"-. 

I 
1 25.6 0.8 26.4 

lIfeburon 2 3.4 0 3.~ 

2ll,Js'./acre 3 17"2 3.7 20.9 

4 13.5 ' 0.2 13.7 

average 14.9 1.2 16.1 
, ' 

, , 

1 ' 28.1 0.4 ' , 28.5' 

Neburon 2 11.9 0.4 ' 12.3 

41bs./acre ,3, ' 5.2 0.3 5.5 

4 ' 1.1' 0.1 1.2 ' 

average, ' 11.6 0.3 '11.9 

" 1 22.6 0.1 ' 22.7 

Neburon 2 33.4 0 33.4 

6lbs./acre 3 ' 6.2 4.3 10.5 

4 0.4 o .. : 0.4 
R.verage 15.7 1.1 ' 1'6.8 

. -



Treatment Block 

DePA 1 

6lbs./acre 2 

3 

4 
average 

---
. 1 

DCPA 2 

12lbs./acre 3 
·4 

average 

1 

J)CPA 2 

181bs./acre 3. 
4' 

. average 
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AF'Pl'::I'-mn I -- , 

ErX \"l1~~!nr.:rI~~FT 1 3 
(Conttd) '". 

Brof::l.d-lel!.f 
\1eedtl Grasses 

8.7 5.4 
40.6 0 

4.1 0 

11.8 0.6 

16d 1.5 

. 2.2 . 2.b . 

1.9 0.5 

0.6' . 0.1. 

2.9 0 

1.9. 0.7 

1.1 1.9 

4.0 ·0 

0.2 0.2 

2 •. 5 1.0 

J •. 5 0.8 

Total 

14.1 

40 •6 

4.1 

12.4: , 

17.8 

4.2 

2.4-

0.7 
' ' 2.9 

2.6 

9.0 . 

4.0 . 

0.4 

3.5 
4.2 . 

--------,_ .. _---------- --,-



Officers: 
• • ok • 

~ 

Site: 

~atmen-l;: 

H.esu1t,~ 
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APP.b1NDIX .11. 

EXPERIJ\;EI'JT!' 1 

D. T. Ifartigan; ,R. Tr:uman & J .},~. Penny, 

November, 1950 

Brooklana S.F. 

The mixed esters of 2,4-D and 2,4,5-T applied by means 
of a decontaminator unit to blackberry (~?bus ~lgaris) 
growing amongst Pinus elliottii and Araucaria 'bidwilli. 
The concentration used was 0.4% a.e.~ pines ~ere 5 
to 6 feet in height' at the 'tim'e of ,application. 

Initial die~back ,of blackbe,rry was close' to 10C/fa followed 
by regrowthfrOm 'about 3' ... '5 per qent of the origi'nal root 
,systems. The pines suffered 'no permanent 'dam~e • 

. :.' ~ : 
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APPENDIX 11 

EXPERDOOJT 2 

Officers: D. T. Bartigan, R. Truman & C. L. Cros's. 

Date: November 1950. 

~ 130ambee S.F. 

Treatment: The mixed esters of 2,4,-D and 2,4,5-T applied by 'means 
of a decontaminator unit ·to lantana' (Lantana camara). The concentration 
used VlaS 0.4% a.e. 

Results: A fairly satisfactory kill of , top growth was obtained, but 
it was estimated that one and possibly two,follow-up sprays would be 
necessary for complete eradication. 

Conclusion: This method' could be used to supp3:'ess lantana growth for a 
sufficient period to allow rose gum (EucalYlltus grandis) planted' stock to 
become established. 

.,.' 
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'APPENDIX II 

EXPERIME.'N1' 3 

Officer: L. Nicholl, 

Date: January 1954 

~ C,ompartrnent 18, Mt. Pikapene S.F. 

Plot size: One acre 

Treatment: The mixed esters of 2,4 ,-D and 2,4, 5 .. T applied 8,t a 
'concentration of 0.4% a.e. by means of a decontaminator unit to shoulder 
to' head high lantana growing 'amongst ho,op' pine (A.ra~caria cunninghamii) .. 
The pines had b~en planted in,1947/48 and were 6 to 9 reet high at' the 
time of treatment. 'A follow-up t,reatment was carried out in April., 

Results: About 95% of the 1 ant ana: was killed. Only ,6 t:x;-ees, out of 
a total' of 600 were arfected a:nd 'the$~ were suppresseC!. ,refills overtopped 
by the lantana.. 

Conclusion:' In order'to 'effect complet,e eradication a third application 
was proposed, this to take the' form of .a spot spraying using knapsacks. 
(1'he total cost of the three treatme'nts was estimated at $28.05. This 
compared fav:ourably with the cost of $40.00 'per acre for chipping the r 

control area. 'rhe lantana on this area' was already showing regrowth by 
April. ' 
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APPENDIX 11 

ElCPElillIillNT 4 

Officer: H.M. Bel1 

~ April, 1960 

~ Mt~ Pikape~e S.F. 

Treatment: The aerial application of various rates of 2,4-Damine 
salt to lantana growing amongst hoop pine. The proposed and actual 
rates applied were as follows :-

~eatment Pr0fosed Actual profosed Actual Area treated 
l1bs./acre) gals./acre) {acres) 

1 . 4 3.7 20 18.5 5.40 

2 ). 2.8 20 18.8 5.31 
3 4 '. 4.7 10 11.7 . 8.55 

4 3 4.0 10 13.2 7.55 

·5 4. . 4.9 25' 30.9 3.24 

I 
I 

i 
, 

--------~ ... -- L--___________ .. ________________________ 
~-----.- ----- ------------.---~ - ---------- ----- ------------

Results: There was little difference between the various treatments. 
By S~ptember some plants appeared dead while others had been knocked back 
to a height of no more than two feet above ground. By December, 'satisfactory 
rains had fal1en and most of the bushes were re;..shooting and in fact, had 
reached to within two feet of their original height. By W~rch, regrowth had 
ext~nded another f90t but was not yet as dense as the original canopy. 
No detailed measurements VTere made, but it was. apparent tpat the pine.s in the 
area had benefited by the treatment by an. increase in height and size of 
crown. 

Conclusion: It was concluded that aerial spraying ~ould not be' considered 
as adequate unless a suitable follow-up treatment 'could be evolved. 
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. APPEImIX II 

EXPERI1¥fmNT 5 

Officers: 
i 

H.M. 'Bel1 and I.P. ·Burgel?s 

~ May 1960 

Site: Whiporie S.1!'. 

Area .treated: 175 acres. 

Treatments: The aerial application of 2,4,5-T .buty1 ester at a 
maximum proposed rate of 2lbs./acre o~ areas planted to pine and 4 Ibs./acre 
on the area to be planted in 1960. ,Th(3 2,4,5-T was to be incorporated with 
dieselene and water and applied at 5 gallons of spray· per ac~e. 

In' actual fact, the :rates applied varied between 2 and 5 
gallons of spray per acre.. . ' 

Results: .A final inspeotion was made in FebruarY, 1961. The speCies 
treat'ed were divi4ed up as follows... . '.' . 

'Group 1. The least troublesome weeds, consisted of red ash, Banksia, 
blackbutt, l?laok oak, Duboisia, Jacksonia, geebung, . Eucalyptus seeana, 
scribl?ly gum, tea· tree, and tallowwood. . 

A'very effective'kill was recorded for nearly all of' these 
species even at the low application rates, blackbutt being rather slow to 
react. The only species to .pr6~e resistant wa~ the tea tr.ee but .it was 
.considered.or·only minor importance in the area. 

Grou!! 2 '~'he most troul;>lesome weeds on ·the area 'included red 'gum, 
swamp turpent.ine, wattle, apple and bloodwood. 

(a). Red gum, E. tereticornis. 
. The 2,4,5-T ~ppear'ed to have little effect on this species. 

Three clumps 1, 2, and 4 feet in height died but the remaining fifteen after 
suffering an initial set-back recovered completely • 

. (b) Swamp turpentine, Tristania suaveolens 
This species was possibly more resistant than the red gum. 

No deaths occurred, all twenty test plants recovering after only slight 
damage. 

(cl Wattle, Acacia aulac'ocarpa . 
Jil'inety .. foUr per cent of these p~i.U1ts·in· the observation 

.plots were complete~y killed,'. no differenoes beil1t(); evident between iow and 
high rates oT' applicntion. 

(d) Apple, Ango;ehora in"termedia an<l bloodwood~ :m. :lntermedia 
Because of the di~ficulty 'experienced ~'differentiating 

. between these speoies they ·were. gr9uped together. . 
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APPEND IX . II 

EXPERIlV!ENT 5, 

(Cont1d) 

About 25% of the treated plants died while the remainder' 
recovered after the first effects. It was estimated that these latter 
plants were sufficiently set back to lose on~ season's growth. 

Overall, the most effective kills appeared to be between 
2.7 and 3.2 lbs. a.e. per acre. 

Conclusion: Although a substantial reduction in 'the weed population 
was obtained, the results could only be regarded as moderately successful 
so that no further trials were contemplated. Instead, it was intended to 
concentrate on experiments with mist blowers, by 'which means, it was hoped 
that a better kill of the more resistant species could be obtained. 
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APPENDIX 11 

"EXPERDltENT, 6 

Officer: VI.G. Forrest, 

~ February, 1962 

~ Barcoongere, S.F. 

Plot size,: 1 chain 'x 1i chains. 

Histo;¥, of ~lock: 

1. Pelled September, burned Dct'ober, 1953 

, 2. Planted, viinter 1953 at 8' x 8' spacing with 
'P. 'elliottii.,.-' , 

3. 'Cleared 1Jlay, 1956 'and May, 1958. ' 

4. 'Superphosphate added at 6 cwt./acre' ~n July 1-958. 

Repli(lations:, 'Three. 

:~r.reatment.s.: A. Control - no treatment. 

B. Slashed with the brush hook. 

C. Slashed. ,and swabbed with 1% a.e. 2~4,5-T. 

D. Foliage sDrayed with 2% a.e.2,4,5""T butyl ester. 
in'water~ , , 

E,. Slashed and swabbed with 10% a.e. 2,4,5-T 'butyl 
ester in dieselene. ' 

F. Slashed and swabbed with 2% a.e.~2,4,5-T amine salt 
in water,; 

Results: A final inspection was carried out in July 1964, the results 
obtained for hardwood regro~th being contained in the ,follovdng' table. 

'Llrea.tment Inspection date, Hardwood Regrowth - sterns/acre 

o - 10 i 10' - 2d t 20' - 30' TOTAL 
-

A Ji\~b. 62 (before 
, clsl.1ring) . ' 

,1403 330 9 1742 

June 62 (after 
" 

1357 972 375 10 
clearing) 

July ,64 226 . 369 127 722 
: 

B Feb., 62 1116 ' 491 ' 7 2187' , 

, 

June 62 1343 0' ' 
, , 0 1343 

Ju1y 64 866 4,32, : '4 1302 i " 
" 

" 

:",jt·~" 



Treatment 
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E' 
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I 
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i 
L_ 

- 71 .... 

APPENDIX 11 

EXPERIMENT 6 

(Cont'd) 

Inspection date 

o - 10' 

Feb. 62 1532 

June 62 952 

July 64 839 

Feb. 62 2424 . 

June 62 219 

July 64 715 

Feb. 62 2342 

June 62 941 

July 64 1092 

Feb. 62 2120 

June. 62 1241 

July 64 1041 

Hardwood Regrowtb - stems/acre 

10' - 20' 20' - 30' TOTAL 

491 2 2025 

0 0 952 

129 2 961 

38~ 0 2808 

58 0 277 

75 2 792 

588 0 2930 

0 0 941 

142 '0 1234 

568 2 2690 

0 0 12~1 

111 2 1214 

-
The data recorded for pines are contained in the following table. 

Treatment Basal area per acre Mean dominant height 
. 

1962 Increment Incrt.% of. 1962 Inert. Incrt .• % of 
1962 - 4 BA 1962 1962-4 height 1.962 

A 11.5 12.9 112.6 , 17.2 6.3 36.6 

B 10.1 11.1 109.4 16.8 7.4 44. 0 
, c 9.0 10.9 121.8 14.9 8.1 54.3 

D 9.0 . 10.4 115.2 14.9 7.8 52.4 

E 8.4 11.7 '139.7 14.7 8.1 55.1 
F 11.6 14.0 120.2 17.9 8.6' , 48.1 

---- -.-~ .. 

CO!lClusion General conclusions drawn from tpese results were that - ' 

I 
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APPENDIX II 

EXPERIMENT 6 
(Conttd) 

i. The slashing of re growth followed by swabbing with 2,4,5-T 
formulations had only limited success. This was put down to the fact 
,that the stumps were cut rather high~ a factor which in work on tree 
poisoning has been found to materially affect results. , 

r 

, ~~. The limited effect gained by the above treatments represented 
a substantial' improvement on slaShing alone~ , 

~~~. Allowing for the difference in ~nitial stocking there ~ppeared 
to be little difference between the effects of ,th~, three swabbing t1'&at
menta, although the 100;b 2,4;5-T butyl ester "could have been' slightly 
sl,l))erior. 

iv. ,Sl1raying with 2%, 2,4',5~T, had been slightly more effective than 
the swabbing treatments. 

Partly because of the variation that existed between plots 
there was no significant' difference between the results of the various 
treatments for pines.' However, several trends seemed to exist. 

(1) There, 'was no evidence that any of the chemical treatments had 
inhibited the growth of pines, even with ,2% 2,4,5~T as 'a foliage spray 

, v~hich at the time of application had caused some reflexing of the ne€)dles 
at the tips 'of the branches. 

(ii) It appeared likely,that the pi:nes in treatment A had suffered 
some suppression of height grov~h due to overtopping coppice growth. 

(iii) 'It was also possible that the quickly develo~ine growth'result~ng 
from the slashing 'carried out in treatment B had limited both heieht and 
basal area development in the pines. 

It was concluded that because of the methods of application used, 
this experiment had bee:t:J, of limited suecess and' that l.ittl~ ad,ditional 
information could be gained without further tren.tment of the plots. ' Since 
at th{:tt, time tria.1s Were' abtlut to be copducted us,ing a new herbicide, 
picloram, it was recommended that the ,above trials be terminated. 
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APPENDIX II 

EXPERIMI:ill\Vf 1 

O.fficers: K.R. Shepherd and P.A. Casimir 

Date: August, 1964 

Sites: BilJapaloola and Green Hi1ls State Forests. 

Plot size: One-tenth of an acre~ 

Weather: Windy and wet. 

r.rreat;]nents: 

(a) To test the effects on scrub, 6 x 1/10 acre plots in 
CIlt. 285, 1963 area Greenhills S.l". yvere sprayed with the following 
concentrations using a portable mist 'blower. 

Treatment 

no. 

1 

2 

, 3 

,4 

5 

6 

(b) 

2 dt 5-~h a. e. Emulsion Mixture 

2.8 o in W* Weedone Special ,1 part 

Water 13 parts 

Plus 50t i part 

2.0 o in Vi VTeedone Special 1 part 

Water 17 parts 

Plus 50 -k part 

2.8 W in 0 , Brnshvert 1 part 

Water 6 parts 

Control 

2.0 VI in 0 BrushV(~rt 1 part 

'ilater 5 parts' 

Dieselene 4 parts 

2.0 \V in 0 As for T5 

BilJa:[loJ,Qole. S.},. Cpt. 307' 1961' area; 
T1 and 1).'5 as above. 

2 x 1/10 acre plots, 

(c) Direct sprayinr; oS: l'i'llli!ilta pine i'oliL't,c.;,e" wi.th the above form
uls,tiorlo, '5 trees per plot; 

(1) 1960 area, CJlt. 232 Green Hills ~;.F. 

(2)' 1961 aJ:?ea, Opt. 274 Green Hills S.P. 

(3) 1961 area, Cpt. 306 J3illapa1oola S.,F. 

(4) 1962 area, Opt. 258 ~reen Hills S.F. 
(5) 1963 area, Crt. 259 Green Hills S.F. 
* 0 in IV ::::; oil in water. 

\{ in 0 = \'iater in oil. 

t Plus '50 is a. surfactan"b." 



, 

7t1 

APPENDIX 11 

EXPlm~re:NT 1 
(Cont'cl) 

Results: Resultf3 were reported after an ins11ection in March, 1965. 
In trial (a), treatments 1 - 3 gave a fairly hieh percentage kill althoue;h 
some isolated clumps of both stringybark and narrow-leafed peppermint were 
still alive and shooting from the base. Treatments 5 and 6 were identical. 
In the area covered by these two treatments ther~ vTere three treated 

, "coppice clumps still alive. r:Phe:r~ was also distinct damage ,to several pines 
generally si"buated in close proximity to, 'the sprayed clumps. 

Trial (b) differed from (a) 'in that the,plots had' been 
previously scrubbed twice and supported a dense stand of wattle overtoppini 
the, pine with very' few clumps of eucalypt coppice. '\'fuereas in (a) direct 
sprayii16 of pines could be largely avoided, in (b) this ,was :virtual1y im- , 
poc:lsible. Results showed the,t th~re' vias 100% mortality of wa'ttles and' 
eucalypt bllt' cherry was more resistant and was shooting from' tpe base. 
Damage'to the 'pine was severe; 'more than half ,the trees showing some deg+'ee 
of disorder. The damage app'eared greater for treatmEmt 5 than 1. 

, , 

Trial· (c) showed that the pines appeared to become more resistant 
with age. In the 1960 area only treatments 5 and 6 produced 'signs 6f disorder 
:and then only sli,ght damage to the leaders. In the 1961, areas treatment 3 had', 
an adverse' effect. Treatment 5 'had a serious effect, at, Green Hil1s but not so 
serious at Bi1lapaloola. Treatments 1 and ;2 produceds~~e signs of distress 

',but 'because of the poor sample selection this was dif'ficult to a~sess. ,In the 
1963 area all treatments knocked the pine back. Treatment 3 was probably the 
lelist toxic but' the trees were unthrifty and spindly in ',comparison to'the ' 
controls. ' 

Conclllsion: It was concluded that the use of' 2,4, 5-T at the a-pove concentrat
ions tq control unwqnted vegetation could not be recommended especially when 
the formulation contained,diesel distillate. However, its use .could possibly 
be considered when only eucalypt coppic,e was involved and some protection was 
aff'orded to the pine by bracken., However the overall k~ll ofooth the wattle 
and eucalypt was SQ spectacular the.t lower concent~a. tions o:f 2,4, 5-T could 
possibly be used 'which could produce the same result without "damagine the 
pines. 'The ne,ed, for' further work alone these line's was' emp4asiz~d becau/3e of, 
the possible' savings involved. ' " ' 
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APPENDIX II 

EXPERIME'NT 8 

P.T. Cook;e, M.T. Gatenby and R. Truman 

March; 1965. 

The proposed 1965 planting area,'Vulcan S.F. 

One chain x one chain 

Two 

, Eucalyptus dal;Yffipleana, E. dives and hop bush, 
Daviesia sp. 

Hot and dry 

Treatments: The following treatments were applied to regrowth prior 
to the burn uS,ing mist blowers" ' 

1. 3lbs. *a.e. 2,4,5-T butyl ester in dieselene 
2'. 

3. 
4. 
5. 

4Ibs. 

3Ibs. 
" 
" 

" 
11 

" " 
" " 

4lbs. 11 " 11 '11 

0.125Ibs. a.e. picloram amine 
2,4,,:,,,D amine salt in water. 

" " 
tI water 
11 11 

s,al t + 0.51ps. a.e. 

6. 0.25Ibs. a.e. piclora,m amine salt + 1lb. a.e. 
2,4-D amine salt. 

7. O.5Ibs. a.e. picloram amine salt + 21bs. a.e. 
2,4~D amine salt. 

* Rates per acre. 

Re suI ts: An inspection on 22nd April, six days before the burn 
'showed the following results. 

Tre@.tment Estimated percentage foliage kill 

lar~e bushes small bushes 
1 

2 

3 

4 
5 
6 

1 

50 

75 
15 ' 

50 
1 

25 

10 

Hop bush appeared to be susceptible 'to all treatments. 

25 
'50 (some regrowth) 

25 
25 

25 

10 

Conclusion: General impressions were that there was little difference 
between the 31b. and 4lb. 2,4,5-T t'reatments either in water or dies~lene. 
Picloram plus 2,4-D appeared to be less toxic than 2,4,5~T even at the highest 
rate. However,' although the percentage kill was,'small, the effect on the 
,euQalypt coppice, was severe. The slow reaction of' the euca~.ypts to the treat
ments was probably due to the reduced trar).spirat:i,on rate in ,the, extremely 'dry 
condi tions :prevaiIing~ , " 
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APPENDIX 11 

EXPERIMENT 8 
(Cont'd) 

It was originally intended that the experiment $hould include 
another series of treatments applied to coppice ,after the 'burn antl bei'ore 
planting. 'Unfortunately however, because of the continuing dry weather the 
burn was 9,elayed, with the result that insuffi9ient regrowth had taken place 
befoI:e pla!lting to allow these tre~tments to' be applied~ " 
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APPl1'NDIX II 

EX1?l:JRDIENT 9' 

P.T. Cooke, l\~.T. Gatenby and R. Truman 

March, 1965 

The 1963 area, Vulcan S.F. 

Hot and dry. 

Treatment: Six seedlings of radiata pine were sprayed, using a mist 
blower with each o'f the following treatments. 

1. 0.0625% a.e. picloram amine' salt + 0.25% a.e. 
2,4,-D amine salt in water. 

2. 0.125% a.e. picloram amine salt, + O. 5~6 a.e. 
2,4-D amine salt'in water. 

Results: By April the pines showed only slight effects. Needle 
yellowing and a tendency to needle cast were observed in the top six, 
inches of the leader and three inches in from the ends of the branchlets. 
There app~ared to be no difference between the two treatments. By December, 
however, all twelve pines were dead. 

Conclusions: 
of using the 
Results have 
during late 

This experiment was intended to investigate the possibility 
picloram - 2,4,~D mixture as a post-planting spray for coppice. 
shown that ,such application could not be ,considered, at least 

summer-early autumn. 
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APPENDIX, II 

EXPERlMENT 10 

Officer: M.T. Gatenby 

Date: May 1965 ' 

Site: ',The 1964 area, Jenolan: S.F.' 

Plot size: One' chain x one chain 

Replications: ~wo 

, Specie's: 

Treatments: 
, tr'eatments. 

Eucalyptus ,dalrym;pleana, E. dives'; E. radiata and 
E. fastigaji,a;., 

,Coppice ~s sprayed with 'a'mist blower with' the, 'following 

1. ' 

2. 

3. 

4.' 
5. 
6. 

, ,7. 

,Scrubbed ,only. 

0,5% a.e. 2,4,5~T"butyl ester in,water~ 

f.or~ a.e. 11 
., 

" " " 
2.0% a.'e. 11 li 11 '" " 
'4.0% a.e. 11 It, 11 11 '11 

0~0625% ~.e. picioraID amine salt plus 
0,25% a.e. 2,4-D amine salt in water. 

, -
, 0.125% a.e. picloram amine salt plus 
0.5%,a.e" 2,4~D:amine salt in water. 

Results: "Because of the dry weather ,the effects of.' the treatments were 
slow to appear. ' .An inspection in J"anuary' 1966 revealed the following results. 

Treatment 

1 ' 

2, 

3 " 

A 
, 5 

',6 ' 

7-
i .. 

% coppic~g from 
li~otub~~ or 
light,~ at.tected 
lower branches 

78 " 
56, 
26' 

5 
2 

98 (E~ dives) 

50 (m-. dalrympleana) 

67' (E. dives) 

0' (E. dalrympleana) 

% with potentia.l 
, to coppice; i.e. 
stiil 'green at 
base'. 

98 
93 
6e 

95 
Not recorded 

o (E. dalr;Y111pleana) 

, Conclusion: ,It,was ~o:i1cluded that' the complete kill of E. da,lr;ym;eleayJa. 
with treatment'7 wa.s noteworthy 'since this is possibly the major species 

,encou:ntered in the district,. E. clalr:ymplesIDa was how'ever not present in " 
'treatments (1,). to (5) which in"clud,ed E. ,ra.diata (75?~);, E. dives and ' 
E. f~st'igata.' TrE}~trnerits {4), anc;l (5) appeared equally effect:i:ve in controlling 
the!?e, species. Altho-qgh one' of the aims of this 'experiment:was' to,d.etermine 
the .effects' :of' the v~ious treatments ori the, pines, deaths due to d~ought were 
so numerou~ that "yery ',~,ew ,seed.J,ings were present in the plot,~''', ' 
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APPENDIX IT. 

EXPERIMENT 11 

Offi'cer: M.T. Gatenby 

Date: IVlaY 1965 

Site: The 1961 area, Jenolan S.F. 

Plot size: One chain x one chain 

ReElications: Two 

Species: Acacia falciformis 

~J.1reatments: 1'he wattles were J;lprayed using a mist bl(jwe:t~ vrith the 
f0110VTil11;' treg~,tments. 

Results: 

Treatment 

rJ:reatment 

lJ.'r~l.t~e.nt 

rl'reatlTlent 

rf1rCD.t~ 

(a) 
(b) 

( c) 

(d) 

(a) 

(r) 

(g) 

Brushed only 

o 2°1 , • /0 a.e. 2,4,5-T butyl ,ester in water • 

0.4% a.e. 11 11 " 11 ,It 

0.8% a.e. 11 11 11 11 It 

1.6% a.e. 11 " 11 11 " 
0.06251~ a.e. piclorarn amine salt + 0"25~b a. e. 
2,4-D amine salt in water. 

As for (r) but concentrations of 0.125% and 
0.5% a.e • 

.An inspection in January 1966 revealed,the following results: 

.( a)" Regrowth Iron' al,l stems ex'cept' those cut off. below the 
, bottom branch. ' 

(b) Die-back for 0.5 to 2 feet. 
JJower bra,nches showing regrowih. 

(c) Die-back for 2 feet. Im'ler branches showinr;. regrow-the 

(d) Die-back for 2 f,eet. Slight regrowth from lower brn.nchen. 

(e) Twenty percent complete kill, remainder severely, affected.. 
No'regrowth. 

rereatments (f)&(g) Die-back f6~ 15 ins. Lower branches show reBTowth. 

Visual effect on' pines (~ide branches only) was noted 'in 
treated (e) .. 

Conclusion: These results showed that satisfac:tor;y' contJ;'ol of hickory wattle 
wHh little or no damage to the five Yf?ar old radiata pine:couJd pe obtained by 
the dormant season application of 2,4,5-rr,butyl ester at a concentration Qf 
about 2~& a.e. in water. 



Cff,icers: 

~ 
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',S:2e,cies: 

~reatrnents: 
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APP)ill\TJ)lX I I 

EXPERIMENT 12 

R., Truman and· J .A. Duggin 

April 1965 

The 1962 area, Cpt. 112, Oarabost 'No.1 Stl3,te FO,rest 

, HaIr' chain x half cha.in 

,Eucal~J2tus div;es, E. 'maculosa, E. macrorhmcha . 
arid some E. bridgesiana 

The following treatments Wer!? applied hy means"of 
a mist blower -

; -( 1) 1.0% a.e •. 2,4,5-T butyl: ester in wa~er 
, (2) 1.5% a.e. 11 11 " 11 " 
(3) , 2.0% a.e. 11 11 " " .11. 

(4) O~C6%,a.e. picloram amine salt + 0.25% a.e. 
2,4-D amine salt in water. 

(5) 0.;13% ~.e. piclo:carn amine salt + ,'0.,5% a.e~ 
2,4-D amine salt in water. 

Results: . An inspection in July revealed, that the lower rate of 
picloram,pluB 2i4-D had had little effect on the. coppice •. Little difference 
could be seen between the other treatments, all bushes showing die-back of 
apical Zones and (leath of scattered leaves. Indications were that the 
penetr~tion of the spray into ,the centres of the bushes had not been particularly 
effective.' ., 

. Conclusions: ,Although the poor results obtained were' put,dovrn to faulty 
application techpique it was considered that tpe pr,evailingdry weather could 
also have played a 'part by restricting translocation of the·herbicides. 
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APPENDIX. 11 

EXPERllvlENT 13. 

Officers: ." R.· Truman and" J .A. Duggin 

~ April, 1965 

~ The 1958 planted area, Cpt. 77, Carabo"st l-To.1· S.F.· 
'. 

Eucalyvtus dives, E. maculosa, E.macrorhyncha and 
.some E. bridgesiana. 

S:eecies: 

Treatments:. Eucalypts ranging from i'·' to 2" ·diameter were treated by 
making one" cut with a tomahawk at easy cutting height arid applying 1 ml ~ 
of a solution containing 1% a.e.- picloram amine salt plus ·4% a.e. 2,4,-D 
amine salt in water. The "dQse was meMured using a 5 cc. "autOmatic 
:~ocinator. " . 

"' 

f?esults: An inspection carried Qut in July showed that· leaf .de~th 
~,d occurred from ·the apex ·of the cro,~s downwards indicating that upward 
(apoplastic) translocation had ·ta1cen place~ The stems below tile . cuts were 
still green however, indicatiIl!] ·that downward ·Csymplastic) movement had been 
Nrici~~' . .. 

Conclusion: . It was concluded that since in the case of smaller stems the 
liquid had run out· of the cuts down the bark, these ·trees had not received 
the :i.ntended .dose and that this coupled· with the drought· was responsible :rar 

. the poor .resul ts. .. . . 



Officers: 

Date: 

Site: 

Plot size: 

Species: 

'llreatments: . 
blower~ 
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APPENDIX II 

'EXPERIMENT 14 

M.J .C. Wyatt and J,.A., Duggin 

September, 1965 

,The 1962··area, Cpt. 127, C~a.bost No.t, S.-F. 

Half chain x half chain 

E. dives - predominant 
E. macro'rhyncha' , 
E. bridgesianl! ',- scattered 

The following treatments were ~pplied by means of a mist 

(-1 ) 1.0% a.e. 2,4,5-T butyl ester ~ water •. 

(2) 1.5% a.e. " " " 11 It 

(3) 2.0% a.e. 11 11 " 11 " 
(4) O~06% a.e. 'picloram amine salt + 0.25% a.e. 2',4,-D 

amine salt in water~ 

(5) 0.13% a.e. picloram 'amine salt +' O.5~ a.e. 2,4;-D 
.amine salt in.water. 

Results: By January, 1966, results showed, that the'2.0% a.e. 2,4,5-T 
treatment had had a marked effect on the coppice but had severely' damaged 
the pines •. The lower concentration- of picloram plus 2,4-D'had had little, 
effect on coppice but had caused damage to pines. The general appearance of 
the plots when' compared with adjacent unsprayed areas gave thei~pression 
that there had been a reduction in ,growth rate of both eucalypts and pines. 

Conclusion: The damage to pines was stressed and it was yoncluded that 
the use of 2,4,5-T at a concentration high enough to give satisfactory results 
for 'eucalypts 'could not ,be used during the,growjng season in areas where pines 
up to three years 'of, age w,ere. present. 

: .. 



Officer: 

~ 

~ 

Species: 
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AJ?PENTIIX II 

EXPERDf£UT 15 

J .A. Duggin 

September 1965 

Cpts. 28 and 47, Carabost No.1 S.F. 

Eucalyptus macrorhyncha 

E. macUlosa 

Acacia clealbata 

Pinus rad~ 

'llreatments: Coppice stems ranging from i" to 4" diameter 'lIe re treated by 
maldng Dne cut with a tomahawk at easy cutting height and. applying 1 ml. of' 
a solution containing 1% a.e. l)icloram amine salt plus 4% a.e. 2,4-D ami11e 
salt in water by means of an automatic vaccinator. 

In addition fotu::'.larger trees were treat'ed with the same 
solution as follows; 

(1) E. macrorhyncha, 20" d.b.h. One ml. for every 4~' 
of girth in complete frill. 

(2). E. macrorhyncha, 14" d.b.h. Six cuts evenly spaced; 
1 ml. to each cut. 

(3) E. maculosa, 1713" d.b.h. One mle for each 4" girth 
in complete frill. 

(4) .E. maculosa, 15" d. b.h. Six cuts evenly spaced, 
1 ml. to each cut. 

Results: All of 1;he smaller trees treated showed some effects. 
,Eucalypts showed a good kill above the cut. Where bushes consisted of more 
than one st'em and only one stem was treated, the untreated stems showed no 
.effeQts. 

'Wattles showed leai',death'at 'the apex of the crown with the 
dead zone extending deeper do. m into ,the crown directly a,bove the cut. ' 

Treated pines showed a dead zone extending to about, 4 feet 
from the top of the crown. In ,one instance there were dead branches jus-t 
above the cut. ' 

The larger eucalypts (14" to 20" d.b.h.) were more severely 
affected when completely rather than partially frilled. E. maculosa with the 
complete frill appeared dead while the other showed only scattered leaf death. 
E. maerorhyncha was more resistant than E. maculosa, the stem with the complet~ 
frill still showing some scattered green leaves. ' There was very little effect 
seen on the stem with the' incomplete frill. ' 

Conclusion: It was concluded that where eucalypts consisted of a nmnber of 
steniS, all stems should 'be treated separately.' 

The death of the c,rown immediately abov~ the cut's ,in the case 
of wa,ttles indicated a, lack of late:i;'al movement, thus 'requir-ing the use of more 
.cuts~ 
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APPENDIX, II 

EXPERllVlENT '15 

(Cont'd) 

Pinus radiata was susceptible' to picloram + 2,4-D at 
the concentration use'd. ' " 

Wi th larger trees a complet,e frill ,was better than a 
partial fr~ll but this this may have b~en due to the increase in,dose 
rate, namely 1 ml. per 4 inches'of 'girth as opposed to 1 ml. per'6 inches. 



Officer: 

Experiment No. 

~ 

Site: 

Plot size: 
j 

Treatments: 
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APPENDIX, II 

EXPERThlENT 1'6 

K.R. Shepherd 

T14/1.·I, 

September, 1965 

Cpt. 414, Bondo .s.F. 

One tenth of an acre. 

1. Hand scrubbed ,(late October). 

2. 1.0:f0 a.e. 2,4,5-T butyl ester in water. 

3. 4.0% a.e. 2,4,5-T butyl ester in water. 

4. 0.0,6% a.e. piclorarn amine salt + 0.25% a.e. 
2,4-D amine salt in water. 

5. 0.13% a.e. picloram amine salt + 0.5% a.e. 
2,4-D arnine salt in water. 

All treatments were applied using a mist blower.' 

Condition of Plots at time of treatment: 

.!2-.91 No. of COEEice Clum12sLacre No • ...J2.:i.AE3.sjacre 

Pe..l2.l2ermint Q.~ Total 

1 ,1,730 20 1750 170 
2 1,010 50 1060 190 

3 2,380 110 2490 140 

4 2,090 430 2520 180 

5 2,280 990 3270 ' 310 

As can be seen above the number of pines was 10Vl, mainly due 
to drought and rabbits. For this reason, as well as the poor general 
heal th of the pines presen't, no concl u8iona could be reached ae to the 
effects of the various treatments on pine 'growth. 

Results: An inspeotionin January 1966 revealed that effective 
eliniination of competition w{th no damage to pille followed hand scrl1bbi;ne 
but the ooppice centres were actively shooting with new growth up to 20 inches 
high., ' 

Effective control of coppice had been obtained with both 
concentrations of 2,4,5-T with no major damage to pine. Regeneration from 
coppice clumps was negligible. .', 

Picloram + 2,4-D gave 
but, was much slower acting. It was more 
tolerant to 2,4,5-T than the peppermint. 
had some adverse effects on the pine. 

en almost equal measure of control 
effective on the gunl which was more 
However, picloram + 2,4-D undoubtedly 

qonclllSio!l} It was concluded that good control of eucalypt coppice could 
be anticipated with 'spring treatment and it was proposed that field trials 
should be expanded to 'cover 'at least one compartment to test the cost structure 
and management aspects ol mist spraying in the 1965 area. The need to"determine 
the effect of spray treatment on the growth of pine was also stres~edr 
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APPENDIX II 

EXPERIMENT 11 

Officer: K.n. Shepherd 

Exl)eriment No. T14/1.3 

~ November 1965 

~ ,Cpt. 337, ~ondo '1'962 ru:.ea, Buccleuch S.F. 

History: The area had 'been ,scrubbed i~ 1963, 1964 and 1965, ,the 
last treatment includirig the freeing of pineS from competing:wattle within 
12 'to 18 inches of the stemEl.' " I ' 

Species: Acacia decurrens. 

Plot 'size: One t'enth. of an, acre. . . . 

Treatmerrts: The followine t~~atmerrt~' were appliecl' by means of a mist 
blovler 'at the rate of' 20 gallons/acre.' ,,' " ",' 

(1) Control - untouched 

(2) '0.4% a.e. 2,4,5-T butyl ~ster in water. 

(3) 
(4) , 

(5) 

0.8% a.e. 2,4,5-T butyl ester in' wB.ter. 

0.Q6% a.e.'picloram amine salt in water and 
0.25% a.e. 2,4-D ami'ne salt in wat,er., 

0.13% a.e. 
amine salt 

picloram ami,ne. sal,t + 0.5% 2,4-D 
in water. ' 

Results: By January 1966 evidence of pine da.mage was seen in all sprayed 
plots, but by March these effects had been largely nullified by subsequent 
growth. ' No quantitive estimate however was obtained of any set-back to growth 
which may have occU1~ed. 

Both concentrations of 2,4,5-T,gave excellent control of wattle. 
Regeneration was occurring from the root,s but it was conside+,ed that this would 
never be any th~e~t, to the 'pine. EUcalypt coppice showed 'only mild effects at 
both concentrations. ' 

Picloram + 2,4 ,-D showed li tUe promise in controlling the 
wattle. In January the high cOllCentration was seen to have checked tile wattle 
but by b~rch it was again growing quite ,active~y. 

,r, .... 

Conclusion: :r:t was concluded that satisfactory control of Acacia'decurrens 
could be obtained with only minor damage to the four year old radiata pine 
using 0.4% 2,4,5-T a;r:td it was suggested that it could be useful to carry out 
some aerial spray trials to obtain some idea CIf comparahle costs and to see' 
whe1fher indiscrim:i.nate 'spraying of the pine would result in 'extensive damage. 

, . . . '. . . 
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APPENDIX 11 

EXPERTIVlENT 18 

Officer: K.R. Shepherd 

Research Number: 

Date Commenced: 

T. 14/1.2 

August 1966 

Sites: Bondo nursery and the routine planting area of Buccleuch 
S.F. (Opt. 362). 

Treatments and Results: 

SGedlings of Pinus radiata were planted out at ,both of the 
above sites in the winter of 1966. 

Commencing in August sixteen seedlings at each site were sprayed 
every month, eight each with the following two formulations. 

(1) 
(2) 

2,4,5-T butyl ester, 2% a.e. in water. 

Picloram amine salt + 2,4,5-T amine salt at a picloram 
concentration of 0.125% a.e. in water. 

This experiment is due to run for a period of two years but the 
follow~2g comments were offered on results obtained after one year. 

In untreated controls both in the nursery and in the field, height 
diminished (dead tips) through October to November (1966), when active growth 
commence'd and continued through to May 1967. 

, Height growth in both the nursery and the field was similar but 
dry weight production was markedly different. By August 1967, the nursery" 
seedlings sampled weighed 38 gros. compared with 11.5 grus. for the field 
seedlings. It was suggested 'tbat this poor growth in the field warranted 
further investigation. ' 

All sprayed pines were adversely affected for a period of time, 
the duration of these effec'~s depending on the time of the year. Pines 
sprayed during January and February mostly a11 died, although the picloram 
formulation W8,s less lethal than the 2,4,5-T ester. ' 

From October to April adverse effects were obtained with both 
sprays. Only during winter was there any hope 9f avoiding damage and even 
then some damage did occur. 

Dry weight accumulation was generaily better with J,liclorarn + 2,4,5-T 
treated plants but this was probably due to better' survival., 
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APPENDIX II 

EXPERn~E1lT 12 

Officers: J.P.,Stewart, M.T. Gatenby & N. Tribe 

.Re~earch No.' Te14/4.3 ~d T. 14/4.4 

Date commenced: February f '1966 

, Site..: Vulc,an S.F. 

P.1pt Size: One-tenth of ~ acre 

Treatments and results: , (November 1967) , , 

Date Apparent C~Pice 
,Formulation , Date Sprayed planted kill 0 " 

, , 

2%a.e. 2,4,5-T ,April, 1966 1965 0 

est-ei!-' in water Feb. 1966 90 
July 1966 50 
Oct. 1966 ' '25 

0.06% a.e. Feb. ' 1966 0 

picloram in Ap:dl 1966 1965. ·0 
,July 1966 0 

~ter' , Oct. 1966 60' 

" 

2%,a.e. 2,4,5-T ~eb. 1966 o , 
ester in water April 1966 1964 1,0 

July 1966 60 ' ' 

, Oct. 1966 25' 

0.5% a.e. 2,4,5-T Winter 1966 1965 ' 10 

1% a.e. 2,4,5-T 10 
.-

2%a.e. 2,4,5-T , 70 , 

4% a.e. 2,4,s-:.T " 65' , 

0.06% a.e. picloram 0 

0.12% a.e. picloram ' ~,t 
'. 25 

-
" 

0.5% a.e. 2,4,5-T Winter' ',1966 ' 1965 
' , , '0 

1% a.e. 2,4,5-T 10 ' ' 

2% a.e. 2,4, 5-T 70 
';( , ' 

4~o a.e. 2,4,5-T 95 
0.06% a.e." :piclo~ '0 

0.12% a.e. picloram 0 

0.'12% a.e" April 1966 1965 0 
~iclo:t;'ruir in wat,er ',July 1966 0, 

Oct. 1966 ' ' 

10 
" - " 

, " 
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f" ;\$ ':;,~ 
, ~ ~ . 

~ 

EXPERIM:E~NT 1.2 :; 
(Cont'd) 

Discussion: Early inspections of the.plots in this experiment 
revealed no effects on treated coppice, so that the kills reported here 
were slow to appear. Also the complete absence of suckers and newgrowth 
on the 'dead' bushes indicates that the kills have been complete. This 
can possibly be explained by the fact that the best results obtained with 
the highest rates of 2,4,5-T followed treatment in autumn and winter at 
which times stored starch in the plants should have been at a minimum or 
perhaps just commencing to build up for the spring g.roy~h flush. This 
coupled with the slow kill in which., wl:1a.tev~r starch reserves were present 
would tend to be depleted, could minimise the' o'apaQity of the pushes to 
produce and maint.ain new ·growth. .... ':: 

One other point of in.terest is that pines ;in the :plots 
receiving the heaviest applications of 2 t 4,5-:f.1 showed very little adverse 
effect~ . 
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APPENDIX II 

,EXPEHIl'l[rn:r.r 20 ' 

Officers: M.K. Smith,' J .P. Stewart, & R. Truman. 

Research No. T.14/4.6 

~ February, 1967 

Site: - 'Vulcan, S.E'. Opt. 235 

Plot Size: One-tenth of an acre 

Treatments and results: (November 1967) 

Treatments and reslll ts are shown in the fonowing table. 
As well as the eucalypt coppice, ten pines were deliberately sprayed in 
each p+ot. 

'. F6:tmulation 

2,4-,5-T butyl 

eS,ter in 

dieselene 

2,4,5-T butyl 

ester in' water 

P:lclort;IXo arn:Lne 

salt + 2,4-D 

amine sal t" in 
I I. water 

I 
Picloram amine 

salt + 2,4, 5·'/P 

amine salt in 

water 

I, 

Concentration 

3% a.e. 

4% a.e. 

3% a.e. 

A% a.e. 

O ...,t..i 
.r..'{-) a.e. 

lJicloram 

Apparent coppice, ".I~ffect on pine 
kin % 

95 5 dead 

95, 

80: 

93 

4- mod. affected 

8 dead 

1 badl~ affected 

. 2 dead 

3 slightly, 

1 moderately and 

1 badly affected 

2 dead 

2 'slightly and 

,3 ,badiy , affected 
---------------~. -i 

40 1 (lead 

1 slif,htl y and '. - . ( 

. 1 badly affected .1 

b.y,0 a.e. 4~ Slig~~l" Rn<1 I 
picJ.oram ' ' " , I 1 mod •. affected . 

0.2%' a.e. 

pi Gloram 

o 3o.~ . " '10 a.,e. 
p;iclofam 

I' 

..I' 

,50 

80 

2 sHghtlYt,' 

, 2 mod.. arld 

3 ?,adly ai'fec'~ed 

1 .slightly, 

'2 mod., and 

6 badlJr affected 



-
Formulation 

Picloram isoctyl 

ester + 2,4,5-'1' 

isobtyl ester 

Control 

_.- --~~~-----.--

.. 91 -

APp:t1mrx II 

E,'{"PT~fUrrgWll 20 

(,9ont t cl) 

. 
Concentration Apparent coppice 

kill '!~ 

0.27b a.e. 40, 

picloram 

O.37~ a.e. 85 
picloram 

nil 

-----
Effect on pine 

_. 
1 dead 

1 slie;htly and 

1 badly affected 
" -

2 slightJ.y, 

1 mod. and 

1 bad.ly affected 

.. -
11il 

Discussion: This experiment was desie;ned to obtain maximum effects on 

l 
eucalypt coppice. No consideration was made as to ,avoiding damage to pines 
which because of the time of applic'ation and concentrations used' was only to 
be expected. 

Results are by no means final but show that 2,4,5-T form
ulationf;3 are at present superior to the 'picloram formu1ations, the dieselene' 
solution having slightly more effect than the wate-r emulsion. 

, , 

Understandably, the clieselene solution of 2,4;5-T has also 
had more effect on the pines. 
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A.,PPENJ)IX II 

EXPERINIE11T 21 

Officer: M.T. Gatenby 

Research Ho. T. 15/4.2 

Date: Pebruary, 1966 

Site: Jenolan S.F. Cpt. 222 

Plot Size: Forty three acres. 

An emulsion, of 2,4, 5-T butyli', ester ip water and di~sel~!le 
'was 8~plied by means of a fixed wing aircraft 'at the rate qf 4.7 Ibs. a.e. 
2,4,5~T in 6.7 gallons per acre. 

The area had been previously felled in the spring of 1964 
but left unburnt'in 1965. Coppice growth was prolific and by, February 1966 
averaged approximately 5 feet in height (~ax. 8 1 ). The species present 
were E. radiata (approx. 50%), E. fastigata (40?h) and E. dfLlrympleana (10~S). 

, An inspection after one week showed some scorching vrobably 
due to the dieselerie compOnent of the spray. E. radiata was more affected 
than the other two'species. 

By May some ev.idence of herbicidal action was noted but by 
November 1967, 957& of the treated bushes had recovered and were competing,' 
strongly. 

The reason offered for the poor results obtained was that by 
'the time of application the 'coppice was too tall and the CrO\VllS ,too dense to 
permit adequate penetration of the spray. It was 'in faot noted that, on the day 
of the application the penetration of the spray into the croWns was extremely 
variable. 



Officer: M.K. Smith 
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APPENDIX II 

EXPERIMENT 22 

~esearch No; T. 14/4&6 

~ March 1967 

Site: Vulcan S.F. cpt. 233 

Plot Size: One acre 

Specie~: Eucalyptus· dives, E. dal~ieana and E. radiata' 

Treatments and Results: 

The following treatments· were applied by.means of a fixed 
wing airc:raft. 

Plot 1. 

A 1:19 emulsion of 80% a..e. 2,4,5-T butyl ester at 20 gal./acre·. 

Plot 2. 

A 1';3:12 emulsion of 80% ale. 2,4~5-T butyl ester .in dieselene 
and water at 6 gals/acre. 

Results obtained by August 1967 were poor and consisted 
merely of a spotting ot: the uppermost leaves' of the coppice .·crowns. These 
bushes had completely reco'vered by November. 
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APPENDIX II 

EXPERIrvTEN't 2:2 

Officers: A.G. Floyd and W.G. Forrest 

J.!JJ..,]?eriment: No. C77 (a) 

~ November .1965 

~ The 1954 - 5 area, Cpts. B 10, 12 &, 13,. Barcoonger~ S.F. 

Trea.tments: ' Treatments were confined to the injection of eucalypts and 
I;l.ngophoras at 'easy cutting height. ' Sixty stems' were selected to give a 
range of specil3s and size ciasses 2 to 1 inchFl,s d.b.h. The stems were 
divided at random into ,6 groups of 10 and the" following 'treatments 'applied. 

" , 

1. 

2. ," 

3. 

4. 

4% a.e. ,2;4,5-11 'butyl ester in water, 1 co. per cut', 1 out 
per t1'ee. ' 

5% a.e.' picloram amine salt +,20% a.~. 2,;4',-D amine salt, 

1,cc. per cut, 1 cut per tree. 

2.5% a.e. picioram amine ,salt + 1~ a.e. 2,4-D amine salt, 
1 cc. per cut, 1 cut per tree. ' 

1% a.e. picloram amine salt + 4% a.e. 2,4-D amine salt, 
1 cc. per cut, 1 cut per tree. 

5. As for 3 but 2 cuts per tree. 

'6., Control. 

! ' Prog-ress Results.: 

Tz:eatment 

1 

2 

3 

4 

5 

By February, 1966, the following resuits were obselrVed. 

Result 

500fo slight damage 'only. 

40% cortsiderable damage, 
30% d'ead., , ' 

20% considerable damage, 
10% dead. ' 

9% considerable damage, 
46% de~d. , 

11%, 'considerab'le ,damage, 
,7a% dead~ . 

.. 

Treatma'nts 2 & 5 appeared the most' promising with 10'0% of all 
'smooth b~~ked apples killed ~d 80% and 10% respectively of bloodwood either 
considerably affected or dead. 'No harmfUl effects were seen 011 the pine " 
(P.eliiottii) a.t this stage. ' 
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APPE.'ND1X 11 

EXPERIMENT 24 

Officers: A.G. Floyd.& W.G. Forrest 

Experiment No •. c. 7.7(b) 

.Date: ;November 1965 

Site: The 1963 area, cpts 7 & 8, Barcoongere .S.F. 

'J • 

Plot Size: One-tenth of a.n acre. -
Treatments: . The following formu1ation~ were awlied by means of a 

. mist blower. . 

1. Control - brushed only. 

2. 1% a.eo 2,4,5-T butyl ester in water. 

3. 2% a.ep 2,4,5-T butyl ester in water. 

4. 0.06% a.e. picloram amine salt + 0.25% a.e. 
2·,4,-D amine salt in water. 

-5. ·As for 4 but 0.13% and 0.5% respectively. 

6. As for 4 but 0.25% and 1.fYjb respectively. 

Progress Results, February, 1966. 

Treatment . Percent kill of stems under 5 feet 

Bloodwood ~e 

~ nil nil 

2 60.4 

3 70.8 52.6 

4 72.2 77.7 

5 84.4 66.6 

6 93.8 100.0 

Stringybark was very resistant to both herbicides. 
Diallle.ter growth· of pines was greatest on iihe brushed plot t probably du€-) 
to thei;r immediate release. No· adverse effeots were obs9.rved. 

,~ 

.. :~ 
~', ., 
J 

:,. 
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APPENDIX II 

EXPERllilENT 25 

Officers: R. Truman & R.i.1. Crowe 

~ July 1965 

Sit~: Woodburn S~F. 

Plots: One-tenth of an acre 

Replications: Two 

Treatments: ,The application of the following formulations between 
burning and, plant'ing. All were applied by tJiiBans of ..:.mist blowers at 
20 gal~ons/acre. 

1. Control - scrubbed 

2. 0.5%'a.e. 2~4,5-T butyl ester in water. 

3. 1.Cf'/o a.9. 

4. ,1.5% a.e. 

5. 2.0% a.e. 

11 11 

11 11 

t1 11 

'" 11 
11 

11 11 11 

11 11 11 

6. 0.06% a.e. picloram aTIline salt,+ 0.25% a.e. 
2,4-D amine, salt in water. 

7.' As for ,6 but 0.13% and 0.5% respectiveiy. 

8. As for 6 but 0.25% and 1.0% respectively. 

Results: ' , None to hand as yet. 



. " ..... 
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APl'liJNDIX II 

I EXPERDv:'E:NT 26 

I Officers: T.P. O'Rourke & R. Trtrnan 
I 

I 

Date: October, 1964 
: 

S~ 1v'Iatong S.F. 

S;eecies: Bull oak seedlings '(approx~ 20,000/acre) groYvi~e; amongst 
young cypress pine regeneration. The bult oak seedlings 
were about 18 inches high. 

I 

! Plot S.i~e.: One hundredth of an acre. 

~e'12licat~ 'Two, 

, !l;eatments & Results '.,(8L8L61~: 

, 
Treatment* R No effect , Partial die- Complete Apparently Remarks 

% back % die-back dead 
I 

but ,re- % 
sprouting 

" 
ojo' 

I Control 1 '100 - - - oa]{ "':yigorou s 
: 

2 100' - - - oak vigorous 

Av. 100 - - -
-

0.1% a.e.2,4-D 
I am~e in water 1 - - 97 3 oaks 2' tall 

. 
' ' 2 ' - 82 - 18 ' oaks retarded 

piJ:':les OK 

I 
Av. - 41 48.5 10.5 Poor result 

i ---
I 0.2% a.e.2,4-D 

amine in water 1 - 100 - - Oaks 2' tall 

2 - 38 ~~~; 
,62 - Oaks 4' tall 

----
Av. - 69 31 - Poor result 

~- -
0.4% a.e.2,4-D' 
am,ine ih water 1 - 10 90 - Iie,growth 

, st,~ted 
. ,-

2 : .. - 14 ' 86 Pines healthy 
..... .... -

, Av. - 5 52 43' Gdbd result -
0.1% a.e.2,4-D 
ester in water 1 - 73 - 27 

2' - - 54 46 

Av •. - 36.5 27 . 36.5 Poor to fair 

.1' result 

I 
" 

.. .. 

" 
. ~: 
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APPENDIX II 

EXH!IRIMENT 26 
(Ccnt'd) 

Treatment* R· No effect Partial die- Complete Apparently I Remarks 
% back % die-back d'ead I 

but re- % . 
sprouting 

I ojo . 
. 1 

0.2%a.e •. 2,4-D' 
I' -36 ., ester in waterl 1 . 64 Regrowth 

I ~-) . stunted 

lA:' 
j 39 I 61 

Pines OK 

:- : Good result :~~7.5 ~. :6~2.:5. 
0.4% a.e.2.4-D 
e.ster in water I 1. 8 92 Pines heal thy' 

2 ,.. 4 96 Pines healthy 
I 
f 
Av. 6 94 Excelient 

resplt 

0.1% a.e~ 11 I I 
j' 

100 I Not 
2,.4,5-T effective 
amine in 
water 2· 100 oak vigorous 

I 

I 6.2~.e. 
I·Av. 50' 50 Poor result 

I 1 100 ~ .. 1 ... 
I 2,4,5-T 

ami.ne in l 2 J 100 . I - -
I 

- I Poor "reSult 
water I I. 

. 
Av. 100 - .- -.. 

O.4~/j 8o.e. '1 '1" 100 - I ·OIJi{S UT) to 4 I - -2.,4,5 ... tr. . I -

:~"SUlt amine in 2 - 100 -
water 

. Av. 50 50 -, 

o 1".' • IV a.e. '1 .. 90 I - I 10. I Poor kill 
2,4,5-T 
ester in . t 2. - 85 9 6 Oaks 3' tan 
v/ater I --- --

flV. ... 87.5 4.5 8 . Poor result 
.f:!~\' 

o 2(;1 . • ;0 a.e. 1 .. - 31 69 F'air result 
.2,4,5";T 
ester in 2 - 81 .:.. 19 0iitk . regrowing 
water -, 

Av. . - 40.5· .. 1.5.5 44 I Fair resuJ.t 
.. ,. -

0.4% a~e. 1 .. - - 14 86 
2,4,5-T - - • ,--~ 

'el3ter hi 2. ,.'. - - .8 92 
wateJ; - - . . ,_._,----,-_. t-:--.. ~~- .;. . 

Air .. - - 11' . . 8~ Ver;/ good 
:·result 

.. . . .. 
' . . . .,0 . 



- 99 -

APPENDIX 11 

EXPERIMENT 26 

( Con,ttd) 

* Treatments were ap})lied by means of knapsack sprayerEl at 150 ea].] ons/acre. 

In order -to determine the maximum effects of the treatments on 
pines, eleven small clumps were thoroughly drenched with the following 
formulations. 

T~tment: Result .. (e.8_~ 671 

0.1'1'~ a.e. 2,4,-D amine salt '.f_. No damage ,.1, 

0 .. 2% a.e. 11 n " No do,maee 

o 4'.1 . • '10 a.e. 11 It " Slirrht distortion of tips. 

0.2% a.e. 2,4-D ethyl ester No dGma..ge 

0.4% a"e. " " " Slie;ht distortion. of tips 

0.1% aoe. 2,4,5-T amine salt Vigorous growth 

0.2% abet ft 11 " No d.amage 

0.4~ a.a. 11 " " No damage 

0.1% a.e. 2,4,5-T butyl ester No damage 
01 0.2;0 a.e. " 11 " Discolouration & slir;ht tip 

damage 

0.4% a.e. 11 11 " Diacolouration of foliaGe. 

Conclusion: It was concluded that satisfactory qontrol of bull oak could be 
obtained using either 2,4,-D amine salt or ester at a concentration of 0.~56 
a.e. Slight da,mage to pines thoroughly wetted with these formulations was 
noted but these pines received far more 'chemical than they would receive under 
normal circumstances. ·No damage in fact occurred to pines sprayed with these 
formulations in the plots. 



Officers: 

~ 

~ 

Species, 

Plot Size: 

Replications: 

Weather: -.-
Treatments: 

- 100 ... 

APPENDIX I1 

EXPERIMENT 27 

S.A. Martin & J .T. Monaghan 

March 1965 

Euglo South S.F. 

EucalyPtuswoollsiana regro~h competing with white 
. cypress pine regeneration.' 

One four-hundredth of an acre. 

Three 

o Hot and dry. Temperature 101 F. 

The following formulations were applied at 200 gallons/aore 
by means of a knapsack sprayer. ' 

1. 0.1% a.e. picloram amine salt pl~s 0.4% a.e. 
2t 4-D amine salt in water. 

2. 0.05% a.e. picloram amine salt plus 0.2% a.e. 
2',4-D amine salt in water. 

3. 0.02% a.e. picloram amine 'salt plus 0.08% a.e. 
2,4-D amine salt in w.a.ter. 

4. U.01% a.e. picloram amine salt plus 0.04% a.e. 
2,4-D,amine salt in water. 

Results (28/10/62): 

Treatment Percentage death of crown (average) 

100 70 - 90 30 ... 60 10 ~ 20 Nil 
0.1% picloram 87 13 
0.05% picloram 82 10 8 
0.02% picloram 3 7 16 , 31 43 

, .. 
0~01% picloram. 11 3 3 

, 
59 '24 

Control 1 99 
-~~ ------~-. -----

: Conolusion:' 
p Cypress pine was Unaffeoted-by th~. highest concentrations" 

. a:pplied.· : 
... j 

, . Mixtures containing 0.05% a.e. picloram and higher could 
be ex.~cted. ,to g:Lve 80 - 90%' control of E. woollaiana. . , 

'. Concentrations of 0.02% or· less gave ,variable ~ut generally 
~at±sfaotor,yresults. 

\ 
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APPEND IX II I 

EXPKJ:1nVTI!1:NT I 

Officers: P.G. GarJ.ing & J .H. Dyer 

Dates: 1948., 1949 and 1952 

~ Breelong State Forest 

Formulation: 6% arsenic pent oxide 

Species: ·Eucalyptus crebra 

Treatments and results, (1954): 

Plot 1- - Opt. 20 

Application made in March 1948 by pouring the solution onto 
. fre~hly cut and bruised stumps usually within 6" of ground level. 0 

Results appeared to be very satisfactory on this plot which 
was 5 acres in extent. Very few suckers were in evidence. 

Control. Plot - not numbered 

Stumps .cut and bruised as in Plot 1. This plot had been 
suckered once since 1948 and showed considerable sucker growth at the 
time of inspection. This sucker growth was apparently not affecting 
the dominants. . 0 

Plot 2 -·Opt. 22 

This 1 acre plot was treated in November 1948 as for Plot 1 
but in this case the stumps were not bl,""\-lised. Moreover many trees had 
been felled with one axe cut thus leaving stumps with a sloping exposed 
surface.' 0 

Results were very unsatisfactory, suckers ranging from 2 to 8 
feet and averaging 4 to 5' feet in 4eight. Forester Dyer had previously 
reported a 90% kill in this plot in 1949 and that medium suckering had 
occurred over the whole area by 1951. 

Plot 3 - apt. 17 

This plot was 1 acre in extent and was treated ~n Apri1 1949 by 
th('3 removal of inferior dominants and co-dominants to free selected dominants. 
No follow-up treatment was oarried out. '-: 

Results showed that generous coppice growth added to an unotreated 
understorey did not appear to affect the selected dominants. 

Plot 4 - Opt. 11 

This plot also 1 acre in area was treated in April .1949 with ao 
similar treatment to Plot 3, but arsenic pentoxide applied as' in Plot 1. 

Re.suIt showed noo coppice erowth but the dominants showed ono 
apparent increase in girtho and height as compared . with the adjoining Plot 3. 



Plot 2 - Cpt. 11 
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APPE.NDIX 111 

EXPERThJENT I 
(Cont1d) 

This plot was 1 aore in area and was treated in April 1949 as 
for Plot 3 but in this case stumps were mattocked out. 

Results showed that no suckers were present but no visible 
increase in height was evident when compared to Plot 3. No e~planation 
for this was determined. 

Plot 6 - Cpt. 11 .;. 

~~his 1 acre plo·t was an untreated control and showed less 
gro\vth than any other plot •. 

Plot.7 - apt. 20 

This plot was 1 acre in area and. was treated in February 1949 
by cutting treeS off about 6 inches above ground level. One hundred and 
sixty one trees remained on the plot a.fter approximately the same nUinber 
were removed. 

Results showed a complete lack of suckers but as there was no 
control no comparison could be made for height and diameter growth. 

Pl.ot 8· -:' CEt. 2 

A one acre plot treated in October 1952 by high frilling qull 
trees and applying arsenic pentoxide. 

Results' showed that there was very little effect on the crowns 
of treated trees while suckers had appeared below the frill. 

Arsenic. pent oxide was also used in trials in Goonoo State Forest 
in 1950 but as reported by Forester Garling the results obtained were less 
satisfactory than at Breelong S.F. t mostly a11 treated trees having suckered. 

Conclusion.: 

It was concluded from this experiment tbat arsenic pentoxide could 
be UfJed for the poisoning of tx.'ees, but that various factors infJ uenced the 
. results obta,im~d. Results '\Yal':i.ecl with the method of prepa1.'ation 'of the trees 
and the season of ap:plicat:!.on. " 
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APPElmIX III 

.ElX.PERDmNT 2 

Officer: R. Truman 

~: 1953'- 1954 

Site: Goonoo State Forest 

Species: Eucalyptus crebra 

Treatments an,d results, (November 1955): 

--
Stumps 'llrees 

~'reatrnent Date Number Dead NUmber Dead ~efoliated Jartial 110. 

treated % treated fa' but defoliation effects 
poppicing% ~b ,/,0 

2.a}b a. e. May 2,4-D amine 1953 19 32 2 100 
salt in 
Iwater 

Aug. 
1953 13 ' 62 8 12.5 25 62.5 

Nov. 
1953 8, 0 6 17 33 50 

J!'eb. 
19.54 7 14 3 33 67 -

1 -' May .(fjv a.e. 
2,4-D and 1953 6 50 11 45 27.5 27.5 
2,4t5-T Aug. mixed amine 1953 21 5, 19 5 95 
salts in 
~mter ' Nov. 

1953 17 53 3 33.3 33.3 33.3 

Feb. " 

1954 15 53::' 10 40 60 
- ----

2.0;0,a.e. May 
2,4-D and 1953 4 75 9 56 22 22 
2,4,5-T Aug. 
m:1 xcd amine 1953 10 30 20 40 20 40 
€wlts in 
water Nov. 

1953 13 15 10 10 40 50 

Feb. 
1953 35 71 9 56 44 -

1.0}b a.e. Nl8.Y 
2,4,5-T 1953 36 11 2 100 
amine salt Aug. 16 31 22 27 27 32 14 
in water 1953 

Nov. 
1953 15 20 7 57 43 

Feb. 
I 1953 25 60 6 83 17 

- I .... _ ... _ . 
. / 
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M'l]]NDIX lIT 

EXPERDviF..NT 2 -T' )'-con'd 
.... 

L-;~;f:::::~- ::::=-:: :T:re:s,_: 

~lreatment iDate I Numb er Dead 
trooted I % 

NlJ.)nber 
treated 

Dead \ DefoU a ted \ Partial 
% but Defoliation 

1--' ........... L~ 
l2'lb~May 
,2,4·,5-T 111953 

mine salt A 
. .roug. ~n water 1953 

Helv. 
1953 

Peb. 
1954 

•• + - -- ~ •• • • ~---

28 118 

% 

4 

coppi.cing 
. % -~ - 1 

100 

18 ! 33 ·21 . 43 I .29 

7 .14 7 57, 43 

25 68 9 56 33 
,. - , . . .. 1---. I ~ I·, ~ ._*---_.--1---

1.f1/oa.e. 
2,4,S ... T 
Ibutyl 
ester in 
water 

Aue;. 
1953 

Nov. 
1953 

28 29 

15 o 

19 16 

18 39 

6 33 

10 30 70 

No. 
Effectn 
7~ 

" 

28 

11 

61 

67 
Peb. 
1954 

r-'--'--"-1 I· • ·1 -+---------!--.;. "~ ----'----.----. 
2.0';:0 o.e. 
2~4,5-T 
butyl 
ester in 
water 

May 
1953 
Au.g. 
1953 
Nov. 
1953 

24 12.5 

28 11 

5 o 

2 100 

18 39 61 

18 11 89 
Feb. l-----lh954 13 I 6~ __ l._9_~' 33". I ,21-_-.J_' ~5 ___ ~. __ ._._. __ _ 

2.0;'0 a. e. l:ay 
2,4,5-T, 1953 46, I 13 I 9 I 67 ' 33 
butyl A 
ester in lug. 
dieselene 11953 28 I '21 I 2 50. 5Q 

'1~~;3 2 100 18 ~'1 17 22 

I Feb: I 
~. _., '. 1,954., -~~--J~~-- __ ~_ L~---.ll.:.--L- -I, '7 
'Dieselene I May 

'1953 

Aug.' 
1953 

10 

37 . 

~~6'4' I 5 

o 

·0 

o 

3 33 

23 9 22 

11 

67 

69 

00 
. " , t~·· . -.+---~ -~.' ." .. _-_. -11----

iCont:rol Feb. ' 
1954 I ,6 . 

I-- !..' I' _I. , .' 1 __ .1_, ~ ... "L. __ ......... __ +" __ . __ . o· 6 00 



... 105 -

.?PEIIDIX . .ill 

EXPT~RIMENT 2 
(oontd) 

,. -~---.- -----------------~--

Stumps Trees 

Treatment Date Number 
treated 

Dead --...--- Defoliated Partial I No. Number I Dead 
treated ~~ % but defOliation', effects 

coppicine. % % 
, %' 

iAmmate 
(ammonium 
sUlphamate) 
40jb in 
,water 

lt1ay 
1953 
Aue;. 
1953 
Nov. 
1953 
Feb. 
1954 

28 50 

21 24 

4 25 

14 29 

5 40 60 

16 6 94 

12 17 ,33 ' 50 

8 12.5 87.5 
1-------1---+-----+-1· -----·--!·I----·--+-· -I -----II------i----
iArnmate 
crystals 

Aug. 
1953 
Nov. 
1953 
Feb. 
1954 

10 

3 

17 

20 17 6 41 

o 13 85 

29 , 11 100 
1--------1--......... +----+----+------+- I ' .• --+---
~lonuron if-

53 

15 

rIb> in 2 INOV> I 
~gal. water 1953 33 88 ..-.:L ____ . ___ L_.~_ 
* Monuron waS sprayed onto the soil around the trees~ All other treat-
ments were applied to frills or cut stumps. These were cut at easy cuttine 
height with the exception of the February 1954 treatments when they were cut 
as lov; to the ground as practicable. ' 

Cpnclusjon: 

In the fjrst th:t'(:;1e treatmFmts where stumps and fril1s were cut. about 
18 inches above ground, suckers whi.ch did appear stemmed from near ground 
level whereas in the control or dieselene plots they appeared at the top of 
the stumps or immediately below the frills. Al though this shovted the.t there 
was some dO\1ffiward movement of the cheoieal, i't also indicated that this move
ment was somewhat restrjcted. Because of this in the February 1954 treatment 
stumps and frills were cut as low to the ground as 'possible and this resulted 
in a general improvement in results. 
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n~PElmIX IIJ 

EXPERIMEN'l\ ~ 

.9ffic.er,!'l : P.G. Garli~g & R. Truman 

Da..t3.: September 1954 

~: Geenee State Ferest 

.§.p.ecies: Eu£al~p~us crebra 

Trea tments: . 

The fellewing treatments were applied: 

1. Ten acres tree ted as for nermal exework rl'. S. 1. 
~li8 plet was de-suckered annually. 

2. Five acres treated with 4~b a.e. 2,4,5-'r amine salt in water 
applied to. low cut stumps and frills~ 

3. Five acres treated as fer· (2) but with 4% a.e. 2,4,5-~ butyl 
ester in dieselene. 

Measurement plets were set eut in all three plets and in' the two. 
chain bu~fer strip between plets 1 and 2. 

Results: 

Altheugh the plets treated with 2,4,5-T. remained free ef suckers fer a 
peried ef about 15 months, by Septeml)er 1958 reg~owth had appeared on abeut ferty 
percent of the cut stumps. Although this regrowth was retarded it was quite 
healthy. 

Results ef measuretnent plots in September. 1958 are centained in the 
fello.wing table: 

- -_. 
Treatment Tetal Cest Increment Remarks 

per acre 

Axewerk T.S.I: + £13.1 0.28" Suckers still 
3. de-suckerings grevling 

- -
2,4,5-T amine . £ '8'~1 0.62" Suckers present 

2,4,5-T ester' £ 8.1 0.25" Suckers present 
. 

Untreated centrel - 0.08" '. -
.. 

___ I •• . 

Co.nclusion: 

It was concluded that when comJ>a~ed with axewerk T.S.I., .the 2,4,5-T 
treatments were econo.mic in reducinr; the apparent vigour of the ceppice, but· 
that there was insufficient evidemce at the time to. merit the Use ef these 
treatments for routine·thinning. 

\ 

, 

I 
I 
i 

.--1 
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AP,PENDL,{ II~ 

]l~.t.~~~_4 

A.S. Richards & P.G. Garling. 

DeceTI.ber 1956. 

]reelon£; and Goonoo State Forests. 

One to 5 inch d.b.h. stands of EucalyPtus crebra. 

One and a half chains square. 

(a) Control. 

(b) Axe thinned, an 9ElpaCernent of approxjmately 3D + 1 e.g. 
3" d.b.h. - 7' x 7'. Suckers removed ea cb year. 

(c) As for Cb) but stumps treated with 4% a.e. 2,4,5-T butyl 
ester in dieselene. 

(d) As for (b) but suckers not removed. 

(e) Thinned by releasing only co-dominants of good form to the 
extent indicated by the above espacement. Suckers not removed. 

:Measurement plots, .~ chain x f: chain were marked out in the centre of 
tbe plots Cb), (c) and (d), the measurement being taken d.b.h.o.b. only. A 
Similar number of the best trees were measured in plots (a) and (b) .. 

Resul ts., .ti,.!b!:{Ust 195..,2.: 

---
Treatment No. of trees 

I 

(a) QQntrol 
Go'onoo 13 
]reelone 15 

(b) Sucker-bashed 
Goonoo 15 
]reelong 16 

(c) 2,4,5-T 
Goonoo 24 
]reelong 19 

(d) Not sucker-
bashed 
Goonoo 11 
]reelong 17 

(e) Co-dominant 
release 
Goonoo 1h 
]reelon{; 23 

Conclusion: 

lOo ........ _ ... w, ... , 
Mean diam. Di 

6/8/59 s 

--- -
3.73 
3.28" 

3.58 11 

3.40" 

3.37 11 

,3.58" 

4.61" 
3.98" 

4.07" 
2.83" 

- -....-........ 

am. Total Inc. 
inee 4/12/56 

1.5ib 
...I 

2.0io 

4.O'f~ 
7 • Cf;~ 

4.5/0 
7.0;'i) 

3.2}0 
", ri'! 
.) • ~J/O 

2.2;~ , 
3.0jto 

Th€' two !r!ajor conclusions i'rom these results were that 2,4,5-'r had no 
significarlt side effects and that ,justificatioxl for thinning 'by releaSing 00-

dOlll:inants only, as d5stinc'b 'from a spacinG thinning, Was likel;¥:: to be fou}'I(~ more 
in coste than effects. 
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gPEJWIX, HI 

EXPERn::r~N'.r 5 

Offi.y.e~; 1\;. J. Gardner & R. TJ;'Uman. 

Datfl! Se})tember 1955. 

f:3i te.~ Gwabegar Secti.on, P;illie,a ';'/es·t State Forest. 

j'i ~ 

01)eC1.e8: ............. - l'Tarrowleaved ironbark and dale in C.O.P. and C.P •. O. associat:io1f.s. 

p~~~: Five 'acres se:parated by. one chain buffer strips. 

If :r~e~. t.m..~..t§. : 

(1) 

( 2) 

. (3) 

II,,! 
'T/U a.e. 2,4,5-T. butyl e8ter j.n dieselene. 

Control 

6Y~ ArseiLtc pentoxide' in wnter • 

Poth chemicals were applied to low cut fr.i11s and stumps by means of 
knapsack sprayers. 

In addition, three small plots were treated· wi th the f'ollowit:l£: 
formulations •. 

(4) 

(5) 

( 6) 

Ae.s.ul1:8 : 

'l'hj.rty-one .iJ:·onbark saplings basal bark sprayed with 4% a. e' 2,4,5-T 
in dieselene. 

Twenty-fi ve ironbark saplings basal bark spray"ed with 61b arsenic 
pen-toxide.· . . 

Twelve large oaks and .four large pines basal bark sp:rayed with 4-"fo 
a. e. 2,4,5-/r ester. in dieseiene. .' 

By January 1956 results for 2,4,5-'11 arrpeared \T.ery promisinf". In trest
ments (1) Dnd (6) all oaks aPl"'eared d(~ad while the pines sprayed in (6) showed 
no UJ effec ts • 

.All ironbarks in. treatment (4) appeared dead as d.i.d all frilled 'ir.'on
barks to 10" d.b.h •. il1 t:r.eatrnent '(1).' 'Larger ironbarks· 'were still green but 
showed no suckers. 

In one 'patch of' small ironbar!< stumps in (1) several only suckers were 
p:r:esent and it. was concluded that these had been missed du:r.ing treatalent. 

In the oontrol J210t the majority of ironbark rung had suckeJ;'ed 
profu~ely. Ilsrger stems (12" d·.b.h. and. over) were still green w1th nO'suckers 
belovl the rinf'~ Oak needl~s were still green. . 

The arsenic plot Ghovied patchy results.' 1.1a:n;y but by no means a 
majori ty of the cut stumps had suckered. 'Nearly all the frHled iX'onbarks (4" -. 
1211 d. '0 ~h.) had suckered.. Oak: needles VTer~ still. green but while these trees . 
spowed no suckers they. were obviously sick.' The· .. ironbarks ill: treatment (5) 
showed no ill effects. . 

I 

I 
\; 
')' 
, . 
" 
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APPENDIX....111. 

EXPERIlVIENT--2 
, (con' d) 

Twenty-one months after treatment the control and arsenic plots \'tere 
stH] much the same as had been described. However in treatment (1) about 251~ 
of the ironbark stumps had now suckered as had three trees in treatment (4). 

ponclusion: 

It waS concluded that at the concentration applied, arsenic pentoxide 
was not a satisfactory poison for narrowleaved ironbark. It was considered that 
in this case the technique of application was not at fault but that the poor 
results may have been connected with the season of application. 

Orues were very susceptible to 2,4,5-T when applied to stumps, frills 
or basal bark. 

Small ironbarks were suscepti"ble to 2,4,5-T applied to the basal bark 
as indicated by the 90 fIj~ kill obtained. 

Frilled ironbarks were susceptible to 2,4,5-T but application to 
stumps was prone to failure. It was noted that the.suckers appearill.G from stumps 
were l;'etarded and were confined to the smaller diameter classes indicatinc some 
error in technique of application such as the use 9f insufficient spray or the 
lapse of too great an interval between cutting and spraying. 

I 

( 
(' 
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Appendix III 

llixperiment 6 

A.S. Richards & kT.J, Gardner 

February 1957 

Pilliea,West and Merriwindi State Forosts 

O~k, na:r:rov!leayed ironbark, gum ~1.nd box 

(Euca,lYEtus pilligaensis and, E~ P9puli(q.l.i~) 

20 acre plot - normal '1'.3.1. sp<:}oiftc;~,tion lm:li umrantAd 
hardwoods ~lXld. oaJm 10rlt~ than 18" d.b.h. VIOI'0 basal btu'k 
sprayed with 4~;~ a.e. 2,4 t5-'r estor in dieselene. 
20 acre plot - a,s 'for (a) but the 2,4,5-11' 'VIas applied to 
frills and cut stumps', 
20 acre pj ot - as for (b) but the plcit was divided into' 
four five acre areas treated at qu,:u'terly intervals.' 

20 acre ,plot - a-s for (a) but 5~6 a.o. 2,4,5-T. 
20 acre plot"- as for (b) but 5:"; Ro.e. 2,4,5-T. 
10 acre plot - basal b:~r}: application of' 4~; e,.e. 2,4,5-T 
in d't0selene to suckered trees on an old T.S.I. area. 

10 acre plot - 8's for (f) but 2,4,5-T applied to frills. 
10 acre plot - as for Ca) but 6~;b a.e. 2,4,5-T applied to 

d ' hardvTOods and 2;~ to oales. 
10 acre plot - oontrol-normal'l'.S.I. of hardwood and pine. 
5 acre plot - untreated oontrol. 
10 acre plot - normal T.,~).I • spooifio;),t:Lon i:lXCept pines 
were not thinned adjacent to small hardVlooc1s or oaJr-s where 
pine competition could be expected to inhibit ooppice 
vigour. Unwanted hardv!oods and oaks in o1!el1ing~l were l.'LU1g 

,if oaks were Brcater 'tban 5" d. b .h. cnd euoalypts we:re 
grea'~o:r thc>.l1 1211 d. b.h. 

1() act'e plot - normn.l 'r.D.I.' of hardwood and pino. ThiH plot 
served <1.S a oontrol for plots (f) ;3,nd (g) ... ,hich were (,i tuated 
in J\lorl'iwindi State ForcFlt. 

Pine measurement plots -oere sot out in plots (8.), Cb); (d), 
(h), (j) and (le) situated in'Pilliga ~'lest St.9,te Forest. 

In arldi tion to the ,abovo treatments two othors were included, the 
first' plots- botne trqatecl in March 1957. '1'hese, trc;atmenb were (ni) 4% a.e. 
2,4,5-'11 ester in dieselene applied to high frflls, the st,antl conSisting mainly 
of box,and, 

(n) plot 3 x 3 
ohai11>':1 d i vi-ded into 

1) 
three (wo. trea.ted as follows:-

Results: 

ir 4% a.e. 2~4,5-T este:r in dieseleno npplied,to low out frills, 
.AB' for (1) but basal b,nrk 8p.t'a,yed, and, ' 
~'3 for (1) but frills 18" hiGh. Tre::1tr.1ent (n) wa.'3 cn!'X'ied 

out 011 B.um, E. blakelYi and wa ... 9 repeated at quarterly 
int'ervR,ls • ' 

, Early results were reported nfte:r: an inspeotion in Jlln€! 1957. It 
wa.'3 considered that the following points were worth,y of mention.: 

1 .. 

2. 

, , , 

The killing of t:rees was not as 1'Flp,id a.9 expected, as many trees 
inoluding oaks still carried €..reen foliage. 

The 5% ,9..e. '2,.4,5-T,' trill treatment 'appeared to beithe ,~ost effeotive. 

) 



3. 

4. 

Conclusion: 
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Appendix III 

EX12eriment 6 

(con'd) 

'Basal bark applica.tion wa.'3 f,8nerally efff:lcti ve only on trees up to 
about 1*" d.b.h.o.b. 

Dominated 8m3,11 trees (up to 1-~/' d.b.h.o.b.) appeared to be the 
hardest to kill vdth the frill rine-cut 8tump treatment. 

'By June '1958 further developmentsh~vd, taken place which led to the 
followine conclusiol~: 

(1) 

(2) 

(3) 

(4) 

(5)' 

(6) 

(7) 

(8) 

(9) 

(10) 

Felling near ground level of euoalypts under 1-t.ll d.b.h.o.b. Rnd 
sprayine vIi th 4% a.e. 2,4,5-1' generally killed no more than 4~~ 
of these trees. 'Better results were obt::dned on this s izeby 
spraying the poison on all the ':.:lark between Ground level and 18" 
high. Rt'lsults however with both met'hods Were poor (20% kill) 

for E. blakelyi .. 

WIth eucalypts ttlt - 3" d.b.h.o.b. frilline near ground level and 
sprayin.s with 4jb a.,e. 2,4,5-1' generally gave good (order of 80% 
kill) results except for E. blakelyi. Basal bark spray gave 
generally rather similar r(3fJul ts. 

With eucalypts 311 
- 8" d.b.h.o.b., frilling nee..r ground 

spraying with 4% 2,4,5-1' eenerally gave better results 
bark application even when 6% 2,4,5-1' VlaB used for the 
treatment. 

level and 
than basal 
latter 

~ 

E. crebra appeared to be the easiest of the euoelypts to kill and 
E. blakel~i the most,diffioult. 

Oak up to 411 d.b.h.o.b. was generally killed even with a '2% ·a.e:> 
2,4,5-T basal spraJ7. Low frilling and applioation of 4% a.e. 
2,4,5-1' ga~~ 100% kill for this species. . 

Normal ring-barking without spraying gave (1)out 5% kill in euoalypts 
and about 95% in oak in most seasons. Fellinr, of bakgrea-t;ly in
creased ohanoes of survivaL 

3ea90n' of poisoning e,nd hoieht of f:rill-ril1Ging (between limits of 
0" to 24" above eround) appeared to eive no dJ.ff0:t'Emces significant 
enough to be of COl1trolling importa.l1ce. 

SeedlinG regeneration of }oi.' crebra and,E, populifol~a in ,particular 
had oocu+,red in some cases. It wa:3 not conoiclerod that this Wa}J 

necofJs,'ll'ily beoause of tbe 2,4,5-'1' treatment, but suoh euoalypt 
regeneration YlOuld create r.t need for R. seoond treatment at some 
future time (sa,y 15 years). Rapid pais onine of seed trees was 
worthy of some consideration as a means of reducine subsequent re
genel'ati on., 

Time betw'een frilling and poison application Wa.9 likely to influenoe 
oos ts and per cen tage kill. 

The 
a) 

~~ 

failure to obtain oonsistant (100%) kills wa~ attributed to:
SpraJ7 method of application did not permit adequate control of 
doses. 

Toxio doses probably varied wi.th speoies, tree size and vigour. 
Small trees were often COPPiOetfl'Om large root systems. When 
trea~ed as, stumps 'thef'efore th expos,ed surface was too small to 
permlt adequate absorption of che~ioal. 
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AJ2Qendix III 

Experiment 6 

(conld) 

No further r'esul ts were recorded for the above trials '.'It th the 
excepti on of' the 8rowth measurements which are shown in 'the following table. 

Treatment Plot Av. diame-ter (inches) Av. increase 
--------------~----------~----rl-,-------------------
1957 1958 1959 1960 1961 1962 inches as )& of control 

. i. ' l---------------
4'-/ '? 4 5-rr 

f'O '-, .t 

to basa.l 

bark 

ai 

a2 

3.48 3.4~ 3.57 3.60 3.65 3.72 0.21 

4.08 4.08 4.16 4.17 4.21 4.26. --- . --t-------
4,:1 ?' 4 5-'1' 

. ;0 '-, , 

to frills & 

bl 4.63 4.63 4. 69 4. 69 4.72 4.77 

stumps b2 4.13 4.13, 4.17 ~ .18 4.22 4.75 

,0 •. 13 

191 

118 

I • • __ .,_+__ .. _.~ ___ _ 

5 .. ' ') 4 5-T 'ftJ c., , dl 3~36 3.35 3.44 3.47 3.54 3.59 
to basal hark, d2 3.73 3.·73 3.78' 3.84 3.91 3.96'. 

0.23 209 

------ --------.----+----------------
6% & 2% 2,4, hl 2.58 2.58 2.73 2.76 2.88 2.97 0.36. 327 

5-T to ba8al I .~. ,'. ' . 
bark ~~:.61 2.73 2.75 2.88 2.94, ____ . +-1 ________ _ 

Control . jl I 2.66 2.65 2.71 2.78 ·2.77 2.79 0.11 100 

j2 3.40 3.38 3.43 3.47 3.47 3.49 

Ha,nual T.S .1. kl 

lc2 

3.52 2.53 3.66'3.69 3.763.8i 
3.,06 3.07 3.27 3.:30 3.41 3.48' 

\ 
I. 
1: 

0.405 368 
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Appendix III 

Exper imenJ-1 

Offi cer : R. Tr wnan 

Date 

September 1957 

March 

May 

Ma....., 

1959 

1960 

1960 

September 1962 

QJ2€:toies 

~. maculata 

:W. blakel;Yi 
& Angophora 
Floribunda 

E. orebra 

E. orebra 

E. blakelyi 
& A. floriblinda 

Loc?::li.Qg 

Cu:rrambene S .F. 

Pilliga' W'est S.F. 

Cumbil S.F. 

Goonoo S.F. 

Pilliga West S.F. 

Treatments: 

Four groups of 50 trees less than 411 d. b.h. o. b. were felled and lots 
of ten treeS from each group treated at intervals of 0,5,15,30 and 60 minutes 
after cutting. The four treatment teohniques employed were as follo\~:-

Group 1. 
Group 2. 

Group 3. 
Group 4. 

Stumps cut as low to the ground as possible, CU"t surfaoe only f:fpra."ved. 
Stumps cut as low to the ground as possible; cut surfaoe and b.g,rk 

sprayed to ground level to the pOint of rtu~off. 
Stumps cut 12-18 inches high, cut surface only sprayed. 
Stumps cut 12-18 inches high, cut surface and bark sprayed to the 

point of run-off. 

,A 4% a.e. solution of 2,4;5-T butyl ester in dieselene was used in 
all cases, the formulati~m b~lng applied by means of a knapsaok spraysr. 

Resul t~: 

The final results for all trials are shovm in the following table., 
Figures quoted are the number of stumps showing suckers in each lot of ten,' 

Time 
interval 
(min!!') 

E. maculgta 
Cupr ambene S. F. 
Sept. 1959 

J!l!..J?.l@J.cely~ I ~cre~~--;:--c~ebr.<a E. ;lakel-;i -'-
A.fl()ri~ Ooonoo S.F. Cumbil S.F. ,A.for:i,bunda. 
Pi11iga West May 1960 May 1960 Pilliga. W0St 
S.l!'. Mal'oh 1959 S.F. 'Sept.1962 

~.. I .. ' ';--~-~-1 ... ~.t-----~--
4 

6 

o 1 1 

1 

5 

15 

30 

60 

2 

1 

3 

4 

7 

8 

1 

0' 

o 

1 

o 

o 
o 

o 

1 

N.,D.* 

3 

8 

2 
1-----1- I ' ~I_. • _.- . 

2 

o 

5 

15 

30 

90 

1 

o 

o 

'0 

o 

1 

5 

2 

4 

3 

o 

o 

1 

o 

o 

o 3 

o l~.D~' 

1 1 

o 2 
'\ 

1 1 

L. 
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A.E.l?endix III 

Experiment 1 
(con'd) 

---
Group I (rime 

interval 
(min. ) 

E. maoulat13. 
Cm.rambene S.F. 
Sept. ·1959 

E. blakelyi 
A. floribunda 
Pillig13. W~st 
S.F. March 1959 

·E. crebra 
Goonoo S.F. 
May 1960 

B. <.?!..ebra ~. blakelYi 
Cumbil S.F. A.floribunde 
May 1960 Pillig13. West 

3 

4 

o 

5 

15 

30 

60 

o 

5 

15 

30 

60 

4 

4' 

2 

s· 
5 

o 
o 

o 

o 

1 

10' 

8 

9 

10 

. 10 

4 

8 

~ 

8 

4 

S .F. S.ept.19 

8 8 '7 

7 9 N.D. 

8 10 5 

8 9 10 

9 10 10 

0 0 0 

0 0 N.D. 

0 0 2 

1 0 3 

0 0 4 
t.--_ ' • -:-----I 

-l(. N.D .• :c: not done 

Dis cuss ion: 

In the areas selec,ted for the trials against Jil. blakelyi and 
A. floribunda both species were present in approximately equal numbers. Both 
species also contributed 'to much the Same extent to the results obtained. When 
the trials were carried out in March 1959 loose bark WaI'J aclhering to the E. blals 
stumps and it was thought that this ma,y have restrictGd th8 absorption of 2,4,5-' 
resul ting in mof's suckers than would have been the case under normal circumstanc 
It was for this reaJ30n that theso trials were repeated '5.n September 1962 but al
though an improvemont in resuHs was ob1;a1.ned 'it wa;; obvious that these species 
wore rolatively tolerftnt to 2,4,5-rr n.t th., ooncentr~ltion ufJed. In the ca.Ge of 
El! EJ.J1k.Il1Y..;.l no eonfirma'tion of thin 1,'EHH.ll-t oould ba :found in the 11 toratUl'o but 
thin ap(;lci,(;)S $.100 gavo diaa.ppo1ntil1~~ t'o~lul'ta in tho t1-'i.ala I':t0nHon0d oa:d.iol'. 
Hazlevrood (1960) working with 2,fl.,5- lr as ~th overall sp~a.Y on A. floribunda conel 
that this species was only slightly to moderately suscepible. 

Eucalyptus maculata and E. crebr13. on the other hand could be classed 
as relatively susce1;)tible and it was from the results obtain!3d with these tV'.J.o 
speoies that a better indication of the variationB between the treatment groups 
Vvas obt:.a.ined. The cutting of. stu'mps 12-18 inohes high, ?..!ld the, spraying of the 
cut 8ur:face only, was completely ineffective. The suckers' vlhich did appear on 
these stumps sten"Dned from at or near eround level showing that the 2,4,5-'r had 
mov8Ci dovmwards to some extent and had become too diluted in the body of the stu 
to be effective beyond th2..t point. The spraying of the cnt surface and b'lI'kof 
high cut sto.mps waS effecti vs in reducine,the incidence cif' sucker groYfth but cue 
a treatment would use far' too much chemioal to be economico.l oyer large areas. 

'With low cut stumps the difference was no'!; quite so obvious 'especial 
in the' case of ]E~.9l'.e.bra. rrhere war:'! however .sufficient indication from the 
resul t8 withE. maculnta. stumps that better kins were' obta,ined when the bark. 
Via!3 sprayed as well as the out surface. 

I , 
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Appendix I:l) 

Exper.iment ~ 

(con'a) 

Vlhen dissolved in dieselene, 2,4,5-T can move 'through tho be,rk, and 
under such conditions no restriction of downward movement should be evident when 
there is a time lag between cutting and treatment. Al though such >19,S the case 
in theR'e trials there was also no obvious restriction of movemont when the GLtt 
surface onl;<1 71n,S tre('l.ted, even :3.fter a period of 60 minutes. This reflul t VlAf~ 
80mewh<'lt unexpected in the liGht of results reported by I.t...",y (1956) who appl ied 
solutions of dyes to the cut surfaces of mlU'iboll plan-[;o and found these d~Tes in 
the vessels of the roots after Bxcavation. He also fOUYlC1. however that althouch 
the dye moved dm'm 6 to 8 inches in 30 'seoonds when :;J,pplied to freshly cut stumps 
it only moved about one inch in 30 seconds when 5 minutes were allowed -[;0 elapse. 
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.ill?pendix III . -
"Experiment 8 

Officers: P.L. O'Neill ~ld R. Truman 

p"aJ~: Maroh '1959 

Si'he: Pilliga West State Forest 

. S p~ qi.e~'3 : EUpalyptus blakelyi and .~MoEhort) .:f..loribuud'1 

Tre£1tments and r..Q!lli.~ ts_ (March"J.2..~g): 
.. _. -~-;-."----- .-~-- -_ .. 

Humber' of stumps* 
----. _.-. '-T-'---- --- ----- . 

Plot Treatment 

1--"-

A 
t 

B 

C 

·D 

E 

F 

G --
H 

rri th 8 uokers 
--~ -.--~-

. Control - 8 tumps out low [tU 1'3 tumps' 
..... _-_._----- ------t- ~ 

As for A but treated 't' 4,·J 2 4 5-'1' ~n n ;6 t'l,.e. ,., 

butyl· ester. in diesel ene 
, . .. _- --

one 

with 4% a.e. 2,4,5-T As for A but treated, 

amine salt in water 
------

As for A but treated 

formulation;- 80% a. 

diesel 

water .. 

Control - stumps out 

axe .-
As for E but treated 

three 

vii th the following 

e. 2,4,5-t ester 1 gal. I one 

2 gals_.1 

? ,balst . I 

an9 

low' :md bashed with the 

<'l.ll stumps -- ------.--~------~ 
~ith 4% ester a9 in D four 

·----·-11------
As for E but treated 1 ~ri t~ 47b amine as in C I four 
- -- --_._--_._., .... _-- .... _ ... -......-._------_ ... -

As for E but tree,ted wi th the formulatiqn in 

D two 
..... - . ---- -"-- --11-----------

I ~. Trees cut off at waist heigh~ and ~rilled at 

ground level 
~----~ . -- . ... .- .--~.-- ~-------:-~---.....-...... -' 

J As for I bllt treated with 4% ester .9.8 in B 
;-_._----_. -- ~----1+----

all stumps 

nil 

. re Controls stumps .out low and watered one hoUl' 

later 
.. -----.---.----~--.-----.-.. -,-... ----

L Stumps' cut low, treated with 4% ester as in B 

and watered one hour.later 

all· stumps 

two 
-----------~.----------. ----r. 

As for L but treated with 4% amine as in C .-.-t~~_. ___ .~ :M 

* approxlmately 20 .trees in each plot. 
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Appendix III 

Experim.ent 8 

(oon~d) 

Results obtained in plots B, C, & D were similar to those v~th the 
oomparative treatment in time lag trials. There VleJ3 SOlJ1.9 indtcation that the 
amine "la1 t was inferior to the ester hut because of the limited nature of the 
trials this could not "be regarded as oonolusive. 

The has hing of" the stumps to facilitate at lell.s t in part the down-
,yard movement of" the herbicide V{as not suooessful in increasing "its effecti veneGs. 
Likewise oche watering· of stumps in :Ill attempt t·o illorease dOi'mward movement was 
not successful. 

Although no suokers were present on stumps which had been cut off and 
frilled, thin method was sprnewhat tedious and it was considered to be only worth 
further investigation if all other me"thods ha.d to be "disoai-ded •. 

.1 

\ 
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Appendix II): 

E.'<:periment '9 

O:ffi~: R. Truman 

~at.e: May 1960 

~: Goonoo and Cumbil State Forests 

Species: Eucalyptus, crebra 

Treat~: 

A soil injector deli verine 5 mI. quanti ties wo.:3 !Wed ,to apply 4~b a.e. 
2t 4,5-T butyl ester in dieselene to the bark of sma11 ironba:rbl at depths of i, 
1 and 2 inches below ground level. Four equidistant injeotions were made for 
each tree. 

Resul ts, (March 196.2): 

,- - ... . -
Sta,te Forest Depth Crown dead Crovm dead Crown 

(inches) % I suckers prGs,ent unaffected ;& 
% 

.~ --' 
Goonoo 'i 45.5 18.4 39.1 

2 20.0 30.0 50 .. 0 

- - -
Cumbil' t 44.4 27.8 27.8 

1 30.0 25.0 45.0 

2 31.2 25.0 43.8 
-~.-~--- ~----. 

Conclusiop.: 

The app,1ioation' of 2,4,5-T to the bark und'er ,ground rasul ted in a 
maximum kill of only 45.5%. 

,The peroentage kill tended to decrease as the depth increased. 

, APart from the poor resu.lts obtained the method of applioation was 
too slow and ou.mbersome for general Use. 

I 
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APPENDIX III 

EXPEIUlviENT 10 

Officer: A. S • Richards 

Dates: October - November 1958, N~y 1959 and Februar,y 1960 

~:. Merriwindi State Forest 

Treatments: 

'l'he experiment was designed to inves tiga te the following variables:-

(1) High 'versus low stumps and fr~lls 

(2) Time lag between cutting and treatment 

(3) Dose rate per inch of diameter under bark 

(4) Concentration of herbicide. 

The formulation used in all oases was a solution of 2,4,5-T amine 
salt, in water which was applied by means of a 5 cc. automatic vaccinater. The 
treatments tested appear hereunder. 

Carried out October - November 19S8. 

Plot I High or 
No. ' low frills 

and stumps -
1 LS 

2 liS 

3 LS 

4 L3 

5 L3 

6 LF 

7 L3 

8, LS 

9 L3 

10 HF 

11 L8 

12 L8 

13 LS 

.14 ,HF 

15 !IF . 

d.b.h. 
+-ange 
(inches) 

0-2 

0-2 

0-2 

0-2 

0-2 

2 ,- 6 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

'0 - 2 

0-2 

No. of 
trees 

31 

32 

31 

30 

30 

31 

,30 

34 

34 

33 

21 

31 

31 

32 

Species 

29Ibk 

2l3x 
30Ibk 
2J3x 

IBx30Ibk 

30Ibk 

30Ibk 

mainly 
Ibk 

30Ibk 

31Ibk 
3Bx 

31Ibk 

32Ibk 
IBx 

21I~k I 
30Ibk ' 
Ibk 

30Ibk 
IBx 

mainly 
Ibk 

311bk 
IBx 

, Cono. ef 
herbicide 
% a.e. 

4 

4 

4 

4 
2 

4 

4 

4 

4 

4 

8 

8 

; 

\A 
1 

\, 
\l 

Volume per 
inch d. b.h. 

(cos.) 

20 

20 

10 

30 

30 

20 

20 

20 

20 

20 

10 

20 

10 

Remarks 

5 min 
time lag 

30 min 
time lae; 

120 mirl 
time lag' 

wetting 
agent 

Control 
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APPENDIX III 

FJXPERTh1ENT 10 
"(don' d) 

..-----+I--------'----r- I -.~----_.,.------___t_ 

Plot 
No. 

16 

17 

,18 

19 

20 

21 ' 

22 

23 

24 
25 

26-

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

High or 
low frills 
and stumps 

d.b.h. 
range 
(inches) 

No. 'of 
trees Species 

Conc. of, 
herbicide 
% a.e. 

Volume per 
inch d.b.h. 

(ccs.) 
Remarks 

,I ,.u_ -,j I' 

liS 

11S 

HS 

ITh'" 

LS 

LS 

LS 

U3 

lIS 

liS 

HS 

HS' 

LS 

LS 

JJS 

Lb' 

LP 

LF 

Partial 
HF 

HF 

HF 

HF 

HF' 

fir 

0-2 

0-2 

o - 2 

o .;.. 2 

0-2 

0-2 

0-2 

o - 2' 

0-2 
o -,2 

'0 - 2 

o - '2 

0-2 

0-2 

o - 2' 

0' - 2 

0-2 

2 - 6 

2 ..; 6 

2 - 6 

2 - 6 

,2 - 6 

2 - 6 

2,- 6 

28 
31 ' 

31 

32 

,30 

31 

30 

30 

30 
32 

31 

32 

30 

32 

33 

45 

41 

3$ 

36 

30 

33, 

37 

35 

35 

28Ibk 

mainly 
Ibk 

30Ibk 
!Ek 

3IJ.bk 
IGum 

30Ibk 

30Ibk 
Ibk 

30Ibk 

29Ibk 
IBx 

30Ibk 

30Ibk 
2Bx 

3Glbx 
IJ3x 

31Ibx 
IBx 

30Ibk 

mainly 
Ibk 
(IC) 

mainly 
Ibk 

3IJbk 
14J3x 
29Ibk 
12Grim 

32Ibk 
3Bx 

30Ibk 
1Bx 
5Gum 

29Ibk 
1Bx, 

30Ibk 
3 Gum 

29Ibk 
8 Gum 

32Ibk 
3Bx(7C) 

30Ibk 
5Bx(6C) 

4 

4 

4 

4 

6 

6 

6 

6 

8 

8 

8 

8 

4 

4 

4 

4 

8 

4 

4 

4 

'4 

,8 

4 

4 

5 
10 

30 

5 

3i 

62/3 

13S 
20 

2~ .:l 

5 

10 

15 

5 

5 

5 

5 

1'5 

10 

5 

10 

20 

15 

:5, 

,10 

5 min. time 
lag 

30 min. time 
lag 

20 min. time 
lag 



Plot Hieh or d.b.h. 
No. low frills range 

and stumps (inches) 

40 . HF 2 - 6 

41 HF 2 - 6 

42 IS 0-2 

57 RS&HF 0-6 

58 HS&RF 0-6 

Carried out N~y 1959 

Plot Frills or d.b.h. 
No. Stumps. inches 

1A L8 0-2 

2A LS o -2 

3A L'S 0-2 

4A LS 0-2 

5A LS(C&B) 0-2 

6A. LS(C&B) 0-2 . 

7A 'LS( C&B) 0-2 

8A LS(C&B) 0-2 

9A 13 (C&:6) 0-2 

10A L8(C&]3) 0-2 

i1A .. TJS( C&J3) 0-2 

12A L8('C&13) 0-2 

13A LS(C&B) 0-2 
14A Foliage. 

spray -
- --'--- -

. Carried out February 1960* 

l'lot Frills or d. b.h. 
No •. Stumps inches· 

i5A LS o ..; 2 

16A L8 0-2 

17A. LS. o -·2 

i8A LS 0-2 
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APPENDIX III 

EXPEHThlENT 10 
(con' d) 

No. of Species 
trees 

34 3Ilbk 
3Bx(5C) 

37 30Ibk 
3Bx 
4 Gum 

·30 29Thk 
IBx 

33 33 Gum 

33 38 Gum 
(2C) 

-
No. of Species 
trees 

30 Ibk 

30 Ibk 

30 Thk 

30 Ibk 

30 Ibk 

30 Ibk 

30 Ibk 

30 Ibk 

30 Ibk 

31 Ibk 

30 Ibk . . 

30 Gum 

18 Gum 

. -

Conc. of 
herbici~e 

% a.eo 

4 

8 

4 

4 

4 

Conc. % 
a.e. 

2 

'4 
6 

8 

2 

4 
6 

8 

4 
4 
4 
4 
8 

4 
-,-_. - - -----"---______ 0 ______ ---

No. of Species Conc. % 
trees a.e •. 

30 30Ibk 4WS 
(40) 

30 30Thk 4WS 

30 30Ibk 4DS 
(4C) 

3'1 3IIbk 4DS' 

{ 
\ . , 

. -
.volume per 
inch d. b.b. Reme.rks 

(ccs.) 

20 

15 

10 

10 

20 

__ L..--____ . 

Volume per 
inch d.b.h .. 

( ccs.] 
Remarks 

5 

5 

5 

5 

5 
5 

5 
5 
5 . / 

5 
5 

. 5 . 

5 

.5 
--- ---" -----_._-'------- ---

- -
Volume per. Remarks 
inCh do).h. 

cos. 

10 

15 

10 

i 

.. ,10 120 min.! 
time la~ '. l 
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o 

Plot Frills or d. b.h. 1;fo. of Species Conc. % Volume per 
No. Stumps inches trees a.e. inch d.b.h. 

(ccs~) 

1911. Basal bar:k 0.- 2' . 32 32Ibk 4DS 10 

20.{l. L8 .0 - 2 ·30 30Ibk 4WS .'10 

21A LS 0-2 30 majnly ...J 10 
Ibk 

22A L8 0-2 31 28Ibk . 8W8 5 
3Bx 

23A LS 0'- 2 36 30Ibx aDS 5 

24A L:&~ . 2 ... 6 32 32Ibk 4DS 20 
" (2C). 

25A LF '2 - 6 30 .30I):>k 4DS 20 . . 

26A I LF 2 - 6 -31 24Ibk 8DS 10 

27A LF 2 - 6 30 30Ibk 4WS 20 
: 

28A LF 2 - 6 32 32Ibk 8W8 10· 
(4C) 

29A LF· 2 - 6 28 28Ibk 4WS 15 
30A L8 0-2 30' 30Bwd 

(3C) 
4W8 10 

31A L8 0.- 2 30 30Gum 
(4C)' 

4Yffi 10 

32A L8 0-2 . 31 31Bx 
(4C) . 

4WS 10 

* In this 'series 2,4,5-T ester in dieselene waS also used. 

Legcmd Bx .,. 

Bwd "" 

C ::I 

C & B= 
1)8 r::t 

Ill' = 

HS = 
Ibk = 
IS ,= 

LF = 
LS :::: 

WS :::: 

box 

bloodwood 

coppice stump 

ch t and bashed' 

2,4,5-T butyl ester 

high frUls 

high stumps 

ironbark 

. intermediate height stumps 

low frills 

10VT s~~mp6 

2;4~5-T amine salt 
! 

\ 
'j (: 
\' 

Remarks 

-
120 min. 
time lag 

Dieselene 
control 

120 min • 
time leg 

120 min. 
time lag 

. ----------_ .. 
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EXPERnffiNT 10 
. (oon'd) 

.. ' 

Results of the above three series of trials were reported following 
an inspection in June 19620 A disseotion of these r~sults is presented here
under. 

(1) High versus low stumps 

1958 series - 4% a.e. 2,4,5-T amine salt . 

Low stumns 
Plot No. .) 1 4 16 

Dose rate ocs./ 
inch 10 20 30 5 

Percent failure 10 10 23 100 

1958 'series - 8% a.e. 2,4,5-T amine salt 

Plot No. 

Dose rate ccs. 
inch 

11 

10 

Percent failurel 24 

L?w stumps 

12 

20 

22 

(2) High versus low frills 

24 

2.5 

100 

1958 series - 4% a.e. 2,4,5··T amine salt 

Plot No. 

'Dose rate ccs./ 

Low frills 
2-6" diam. 

,31 33 6', 

inch, 5 10 20 

Percent failure I 60 63 20 

High, frills 
0-2" diam. 

19 14 10 15 

5 10 20 30 

91 95 91 100 

H:iJ h stum-IlS 
11 . 2 18 

·10 20 30 

100 91 97. 
~~-----~--- .. ~.-. 

High stumps 

25 26 

5 10 

97 100 

Riffh frills 
l4 cuts) 

-6" diam. 

34 35. 36 

5 10 20 

86 77 55 

27 

15 

90 

High frills 
2-6" diam. 

38 39 40 

5 10 20 

97 77 ·47 
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EXPERn~ENT 10 
, (oon* d) 

1958 series - 8% a.e. 2,4,5-T amine salt 

.Low frills 

Plot number 32 

Dose rate ccs./i11oh 15 

Percent failure 19 
-,-~-

High frills High frill~ 
(4 cuts) , 

' 41 37 

' 15' , 15 

47 67 

These results confirmed those obtained in other trials by showiuf, that 
it was imperative to out, stumps and frills as low to the g:round as possible to 
obtain the maximum possible kill. The fact that the treatment of bigh fril1s . 
and. stumps was unsatisfactory waS obvious at an early stage of the fjrst serJes, 
a fact which resulted in' the exclusion of this treatmerJt from the second and. 
third series. The remainine results presented will, therefore be oonfined to 
those obtl;lined with ;Low cut stUmIls and frills. 

(3) Time. lag between cutting and treatment 

(a) 1958 series - 4'& a.e. 2,4,5-T amine salt' 

, Time lag (min.) 

'0 5 30 120 

Plot number 1 7 8 9 

hae rate oos./ 20 20 20 20 inch 
, ' 

Percent failure 10 20 29 50 " 
~--......... * . . --

-----
Time lag (min.) 

-
5 30 120 

28 ' 29 30 

-
5 5 5 

-
11 11 ,54 

-
(b) 1960 Series - 4%a.e. 2,4,5-T amine and ester 
..:--- ...... ---- . -- - ... ~-:--

Stumps ll'ril1s 
~ ~--. . .... , ........... ~-,-........ -~ 

Amine time Eater Amine Ester 
lag 
(min~ ) 

time lag 
(min. ) 

time lag 
-(min. 

tim(:l lay 
(min. , 

. -
0 120 0 120 0 120 0 120 

Plot number 16A ,20A 11A 18A 29A 27A 24A 25A 
, , 

---
Dose rate ccs./ I 

inch 15 10 10 10 15, 20 20 20 I 

Percent failure ~o 43 31 58 25 30 o ' 30 
- --"- ... -- ~- -_. ------ - .~--- -~ -- - --- --.. ---~---~-.-'---.- - -- -_._--_._--_._------------- L ______ 

- ~ 

I 
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EXPERTI.'.ElJT 10 
(con'd) 

In all of these treatments excepting the 5 cc. dose rate, results 
indicated that there was a fallin€::-off in effect as tbe time between cutting 
and treatment increased. The results obtained with tIle 5 cc. treatment 
su€.':gested the exact opposite, but since this was a low dose rate it is con
sidered that other factors such as the size of the stump compared to the 
extent of the root system supporting it, could have affected these results. 
The major point to emerge from these treatments waS that when using measured 
doses of the order of 20 ccs. per,inch of diameter, appljcation should be 
made as soon as possible after cutting. 

(4) Variation in concentrations and dose rate 

(a) First series - stumps 

! 
2}'o a.e 4% a.e. 6% a. a. 

Plot number 5 3 1 4 20 2j 22 

Dose rate ccs./ 20 10 20 30 3i 621 13ft inch 

Percent failure 10 10 10 23 53 26 30 

23 

20 

27 
L...-..- -~.---.------------------~- ----.-~-.-- -~- --- - I...... _ ------ --- --.~ .... -.-.- --------

f( b) Second series - stumps 

8% a.e. 
I 

11 12 

10 20 

24 22 

-

--'-
Stumps cut Stumps cut and bashed 

'do ~~ 6% fJ'/o z/o 4% 6% 8% 

Plot number 1A 2A 3A 4A 5A 6A 7A 8A 

Dose rate'ccs./ 
5 5 5 5 5 5 5 5 inch -

Percent failure ~7 23 10 27 10 9 6 3 
I -
( c) Third series - stumps and frills 

,--.,.., 

Stumps Frills 
,~ - --, 

Amine ester Atnine ester 

4% gfo 4% ~ 4% ~ 4% B'fo 

Plot number 16A. 22A 17A 23A 29A' 28A I 24A 26A 

Dose l.'ate ccs./ 
inch 15 5 10 5 15 10 12~ 10 

Percent failure 20 19 37 27 25 13 19 

Resul ts obtained in the first serie~l did not indicate an increase in 
effectiveness with increased concentration bu~ rather the opposite, the 2 and 4 
percent concentrations at the same rate givinn the same re81.11 t.. 

. I 
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-~ (con' d) 

This was not borne out in the second and third series however where 
an increase in concentration generally' resulted in a better effect. However 
there vIas some indication in the second series, that this effect could be in
creased if the, stumps were bashed· after cutting. 

Some,compar;lson between 2,4,5-T ester and amine formulations was 
possible from the results obtained in the third series. This, tended to confirm 
earlier results obtained with spotted gum ,in which the amine salt was more 
effective on stumps and 'the ester on frilled trees. 

'(5) Comparison of species - 4% a.e. 2,4,5-T 
amlnesalt 

lronbark :Box 

Plot number 2A, ' 16A 32A 

Dose rate ccs./incr. 5 15 10 

Percent failure 23 20 20 

Gum Bloodwood 

12A 31A 3bA 

.5 10 10 

23 77 87 
- . ______ J 

Indications from the~e results were that ironbark and box were more 
susceptible to "2,4;5-T amine salt than were the gum and ,'9loodwood. 

Other points' worthy of mention and not included in the abov? tables 
were the control plot No., 13 with 100'% failure, the, dieselene control No. ,21A 
w~th 100% failure and the 2,4,5-T in dieselene basal bark treatment No. 19A 
with 84% failu:r.:e. With the last plot it is assumed that failure'referreq. to 
failure to kill the, crowr~ rather than to prevent sucker growth. ~f so this is 
a much worse result than obtained in earlier trials and Suggests that the dose 
rate of 10 ccs./inch was far too low. ' 

No further reports were prepared on these trials biJt in 1963 an in- ' 
spection of all plots was carried out and it was concluded that no significant 
chang'es, had taken plilCe since the previous inspection in 1962. 

I 

~ 
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AFPEtmIX ·111 

EXJ?ERn,.El~T 11 

Officers: A.S. Richards and P.G. Garling 

Date c,ommenced: l'v1ay 1960 

Site: Cowal State Forest 

Speci.Q.s: 

Treatments: 

(1) 10th and )1th May 1960 - Approximately 2.1 acres were treated by 
applying by means of a one ounce drench gun, 47~ a. e. 2,4,5-T amine salt in 
water at the rate of 20 ccs. per inch of diameter to frills and cut stumps. 

Thirty pinesw'ere taeeecl in the treated area and an adjaoent 
untreated area al1d their heights tal'en. 

(2) 21st to 23rd February 196J - Five acres were treated with 4% a.e. 
2,4,5-T amine salt applied to frills and cut stumps. Two thirds of this area 
were tre~ted using a drench gun and one-third with a pressurized knapsack 
sprayer. In both cases the intended dose rate was 20 ccs. per inch of. diameter 
but Vii th the knapsack sprayer the actual rate applied veri.ed between quanti ties 
above and below this fie-ure. Fine measurement plots were. also established in 
this trial. 

(3) 
2,4,5-T 
lots or 
rate of 

24th to 31st July 1961 - '11wenty acres 'irere treated with 41& a.e. 
amine salt in water at the rate of 20 ccs. per inch of diaEeter and 
ten acres were treated vii tll concentrations of 6.6810 and 8~~, both at 
10 ccs. per inch. A drench gun was nsed in all cases. 

two' 
the 

An inspection of the above trials in June 1962 showed the following 
results:-

--------~-- . ,-.-.--.. -.--... ~ 
Date treated Trees defoliated 

% 
--1-- .. __ ... - --~~--.----

May 1960 

February 1961 a 

b ]lebruary 1961 

July 1961 

85 

49 

55 

26 

~. _._~_._-~._-...._ ... - . .I-....... ------~- .. * .. ----,-·------

a .,. applied by drench gun. 

b = applied by knapsack spl'!3.yer. 

In Noveraber 1963 a fUl·t~ler insnect:i.on sho\,led that in all trials a 
kill of over 80/~ had been achieved, with" Vmost 10ofo kill i.n some areas. 

\ 

The last cypress pine height meo.\u.rements were taken in November 1962 
and a summary of these is shown in the fol pwine; tables:-

( 
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. rrJay 1960 ·t:dal _ ..... __ .. -- ----.._._-,-
2,4,j-T Control 

-- -- ---
~v. height (irtches) Increase .Av. height (inches) Increase -- . r~ .~. rb 

I 

A 

F ~b.. 196J . Nqy'. 1962 J?eb. 1261 Nov. 196? ._--
25)'.2 54 .. 1. 81.3. 30.5 52~8 73 .. 1 

" -
February 1961 t~ial 

. , - .. ---------~ 
2,4,5-T. . Control 

! .... 
Av. height (in~hes) Increase Av. height' (inches) Increase 

% % 
Feh. 1961 Nov. 1962 Feb. 1')61 "Nov~ 1962 --- . 

27.5 29.8 44.7 29.1 41 •. ~ 42.9' 
~ ------ - --- -- --- ---- -----_.- ----_.- - .. ----~ ~.--.-- ---.'-~--.----~-~ ---.. ---- -------------

Although in both trials there was a greater increase in the height of 
the pines in the 2,4,5-T treated area, in neither case was this increase 
significant'. The results show·then that the pines suffered no adverse ~ffects 
following treatment of surrounding eucalypts with 2,4,5-T and indicate that had 
further height measurements been taken, a significant beneficial.effect could 
possibly have peen sho\vu. . 

I 

l 
.. 



- 129 -

APPENDIX III 

EXPERllilENT 12 

Officers: A.S. Richards and P.G. Garling 

Date: November 1961 

Site: Cowal State Forest 

Species: Eucalyutus blakelyi 

Treatments: 

This experiment was aimed at investigating methods to eradicate 
coppice growth stemming from trees in areas which had received axework T.S.I. 
The treatments which were applied to randomized plots each containing about 30 
trees were as fOllows:-

(a) 0.4~6 a.e. 2,4,5-T a.mine salt as an overall foliage spray 
to thoroughly wet the foliage. 

Cb) 2.afo a.e. 2,4,5~T amine salt as an overall spray applied 
at the rate of 40 mls. for each inch of tree diameter. 

(c) 0.8% a.e. 2,4,5-T but~l ester in dieselene as an overall spray. 

(d) 4.~~ a.e. 2,4,5-T amine salt as a basal bark spray at the rate 
of 20 mls. per inch of diameter. 

(e) as for Cd) but 30 mls. per inch. 

(f) as for (d) but 40 mls. per inch. 

(g) 4.0~ a.e. 2,4,5-T butyl ester in dieselene as a basal bark spray 
at the rate of 40 mls. per inch. 

(h) 4.afo a.e. 2,4,5-T amine salt applied to low cut frills at 20 mls. 
per inch. 

(i) as for (h) but 10 mls. per irlCh. 

(j) to be manually de-suckered each Ap:t'il commencing 1962 and 

(k) C.ontrol. 

Hes'11ts • (J!J,n~ 19,6,g): 

Plot 

(a) 

0.4% a.e. 2,4,5-T amine as an overall spray 

(b) 
~ a.e. 2,4,5-T ami~e as overall 

i 
8uray" .. ! 

\ . 

Remarks 

Eleven trees heavily affected 
and 19 slightly affected. 
None dead. 

Five trees apparently dead, 9 
showine heavy damage and 15 
l~ght damage. 

~ __________________________ • ___________ L ______ ~ ___________________________ ~ __ ~ 

\ 
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Plot 

( c) 
O.W~ 2,4;5~T ester o~erall spray. 

(~ 
4% a.e. 2,4,5-T amine salt. Basal 
spray at 20 mls./inch. 

(e) 
IAs for (d) but' 30 mls./inch 

Remarks 

Two trees apparently dead, 7 showing 
heavy damage and ,17 light damage. 

Suckers up to 10 ft. high and apparently 
unaffected. 

Much the same as (d), suckers up to 9 
ft., high. 

r-------------------------~----+_--------------.--------, 
( r)' 

IAs for (d) but 40 mls./inch. 

, (g) 
~fo a.e. 2,4,5-T ester. Basal spray 
at 40 mls./inch. ' 

No apparent effects. Suckers up to 12 ft 

Only evidence of treatment were few dead 
leaves~ 

(h) 
4% a.e. 2,4,5-T amine salt to frill~. Ninety-seven per cent of trees completely 
20 mls./inch. I defoliated with bark dead in many cases. 

I- I , • 1 

(i) 
As for (h) bu.t 10 mls./inch. Twenty one t.rees apparently dead (70%) 

6 shovrine heavy damage 
3 showing light damage 

~----. +--------- ..... -- ... I 
(j) 

de-suckere~ annual1y One, de-suckering only had taken place. 

'-----_...... -- . ~ . ---.. ------~------
(k) , 

Controls' \ No deaths 

_. ------- -4 

C.oncly.s ion: 

.AI though under normal circums tances it would have been too ea:t'ly to 
make a final assessment of these trials, some trends were so marked that the 
following conclusions were reached:-

( 1) Root collar or basal bark spray ei ther in distii] ate or water 
offered little prospect of being of practical value, for although 
ease of applioation offered scope ,for inoreased doses, the greatly 
increase~ m~terial to labour cost ratio would make such work 
normally unattractive. \ . 

l 
I 

1, , 

\ 
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EXPJilRllMllNlJ.' 12 
- (con'd) 

The foliage f?prays tried which were not effective were 
regarded by others as inferior in effect to 'vater 
emulsifiable 2,4,5-T butyl ester, which was not tried. 

Low frill ringing with application of st8nd~rd dose of 20 
~1~. of 4% amine 2,4,5-T ,per inch of ~iameter offered most 
certain, prospects of beine successful. 
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EXPERIMFJJT.,Jl 

Off,icer,s: 

:b~tes: 

J. T. JJ. Fullerton, J .A. Ruge and R. J. Turner 

November and December 1962 

~: Eack Yamma State Forest 

S}lecie.s: Eucalyptus a,lbens 

Tr~.illlents. and_results, ,{March. 1966): 

:-----r---.- ----,. - ---, 

Treatment Date As 0 in Trees. dead Trees defoliated but 
applied 2 5 (percent) coppicing (percerlt) 

OZ6. per inch 
of diameter* --"-

1 (jj{) arsenic 
pentoxide in 

16/10/62 water + washing 0.2 nil 100 
1?oda 

, . ., ... - --"-
20}~ arsenic 
pentoxide in 

16/10/62 water + washing 0.4 60 40 . 
sods. 

30% arsenic 
pentoxide· in 
water + washing 

16/10/62 soda 0.5 71 29 . 
30;6 arsenic 
pentoxide in 

16/10/62 
• I 

water 0.5· 83 17 I 

------.~ -
50'fo arsenic i 

i pentoxtde in 
10/12/62 

I 
water 0.5 44 56 J 
Contr61 low- 16/10/62& I 

I 

frilled only. 10/12/62 nil nil 20 I 

j --... 

* Treatments were applied by knapsack sprayer to.low cut frills. Dose 
rates were calculateci from the total amount used. 

Conclusion: 

Considering the high concentrations USed the results obtained were 
'poor, and some doubt was expressed as to whether the formulation used was in 
fact arseni~ pentoxide but arsenate of lead. 

Durine the course of the experiment it was noted that twenty-one 
cypress pine seedlings scattered throughout the area died, but it was concluded 
that this mortality was 'not of significant proportions and could if anything be 
ad~antageous. . 
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APPE]ND IX~ ill 

EXPERn1E~lrr 14. 

A.S. Richards, J.A. Ruge' & R.J. Turner 

December 196'2 and May 1963 

Eucalyptus albens 

Treatments: 

The aim of this experiment was to compare the effects of 2,4,5-T 
amine salt and arsenic pentoxide when applied in measured doses to low cut 
frills in summer and autumn. The treatments applied were as follows: 

(1 ) 4% a.e. 2,4,5-T amine - 10 mls./inch d.u.b~ 

(2) 4% a.e. 2,4,5-T amine - 20 mla./inch d.u.b. 

(3) 9/0 As205 - ~o mls./inch d.u. h. 

(4) 1ff~AS205 - 20 mls./inch d.u.b. 

(5) Conventional ring-barkil~. 

Resul k and disc,ussion 

Treatment, 'Trees dead % Crown dead Crown dead Crmm affected Crown un-
suckers below suckers above + epicormis & affected 
ground (~) ground (%2 suckers C!1_. ___ 00 __ 

Dec.62 May63 Dec.62 May 63 Dec.62 May63 Dec.62 May 63 

4%a.e. 2,4,5 40 87 17 7 3 37 3 .:.T amine 
10 mls./inch 

4%a.e. 2,4,5 
-T amine 43 100 7 37 
20 ml's. / inch 

WS A820
5 

'40 mls./inch 
33 79 ' 37 11 27 

18% As205 
20 mls./inch 77* 83 20 3 13 3 

.. --.----~----........ --!...-----. . ... --~-... -~----------~-~-~.~---.-

Conventional 
ring-barking 7 1~ 13 10 77 77 

Dec.62 May 
': 63 

7 

13 

3 

3 

---------------------------------.{~------------~----------------------------------------------

* 2' 'pines also killed.. 

The results obtained with arsenic pento;X:ide were similar to those 
obtained in many other trials, with the 83% kill in May probably a little higher 
than would normally be expected. However it is hard to explain the failure of 
the higher dose rate of 2,4,5-T in December. In earlier trials a small variation 

,in response was noted at vari01.j,s times ,of the year, and especially during extended 
periods'of dry weather but the wide Variation in t~e8e trials cannot be' 
att;r:ibuted to seasonal,factors alone. The Deceinber'land May trials were carried 
out by di'fferent gang's and although these gangs work'r-d under supervision it is 
fel~ that some error in teChnique such as incomplete1frilling could have been 
responsibl,e fOI:' the poor res1l1ts obtained in the fOrIrr~ . 

:I 

t 
I 
J 



- 134 -

APPENDIX III 

EXPERlr;.El~T 15 

Officer: l'.~.j .C. Wyatt 

Dates: February and December 1963 

Site: The :M. LA. :B'orest, Graham's Grave, Cunningham's, Riordans 
and East Island Compartments. 

Species: Eucalyptus camaldulensis 

'11 rea tments: 

Treatments were confined to the use of'sodium arsenite applied in 
measured. doses' to lO'~v-cut frills. The orieinal formulation contained 60'jo '{"Iv 
AS203~ ~lhe treatments applied were as follows! 

FebruarY 196J 

Block A - Decreasing dose rates 

Number 

1 

2 

·3 

Nus \! applied per . 
inch of diameter 

20 

10 

5 

Block J3 - Decreasing C.oncentrations 

Number 

1 

2 

3 

4 

Mls. applied peI: 
inch diameter 

20 

20 

20 

. Control 

.Degemb.~r 196.3 

Dilution rate 

1 in 4 

1 in 8 

1 in 12 

1 in 16 

1 in 20 

Dilution rate 

1 in 16 

1 in 16 

1 in 16 

Dilution rate 

lin 16 

1 in 32 

1 in 64 

All treatments in the December sElries were applied at. the rate of 
15 mls. per inch 9f diameter. 

\. 
) , 
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APPEJ),1J)IX III 

EXPERIMEWl' 15 
(conI d) 

.Tl'eated February 1963 

i 

, I 

'Number of trees apparently dead ~ompartment I Block I Trea~t Il~o. of 
tl'ees ~ 

~ii3~/~3/"63=""\ ~26""'Z~6/"63~.l~26M&~~:t-_':::-:1iZ~1-:-:_2Z-'6-:r'JJ1"""9....,/4A~::r.:::'_~4~' j-30--,;-11-'076.".,,·6 

Gl'aham'g 
Grave 

I, ICunningham' s 

East Island 

A 20 mls.1/16 15 
10 mls.1!16 17 

5 mls.1!16 19 
Control 20 

B 120 mls.1/16 15 
20 mls.1/32 16 
20 mls.1!64 H3 
Control 20 

A ,120 mls.1/16 15 
20 mls.1!32 13 
20 mls.1!64 16 
Control 20 

B ,120 mls.1/16 21 
20 mls.1!32 19 
20 mls.1!64 17 
Control 19 

A 120 mls.1/16 18 
10 mls.1!16 12 

5 mls.1/16 13 
Control 23 

o 
4 
4 
o 

7, 
1 
o 
o 

'4 
1 
1 
o 

10 
o 
o 
o 

4 
2 
2 
o 

o 
3 
4 
o 

7 
1 

'0 
o 

3 
1 ' 
1 
o 

9 
1 
o 
o 

4, 
4 
2 
o 

o 
3 
4 
o 

7 
1 
o 
o 

3 
1 . 
1 
O' 

9 
1 
o 
o 

6 
'5 
4 
1 

036 
o 6 13 
7 12 17 
000 

4 
1 
o 
o 

3 
2 
1 
o 

9 
2 
o 
o 

5 
5 
1 

'0 

8 
1 
o 
o 

4 
2 
3 
o 

'9 
3 
o 
o 

13 
8 

,14 
1 

12 
9 

11 
2 

19 
13 
11 
5 

9 I not 
6 ~nspected 
2 
2 

r-~1-------~----~----~----+---~------4---' -
B 120 mls.1/16 10 

20mla.1!32 16 
20 mls.1!64 12 
Control 19 

o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
1 

o 
o 
o 
0, 

3 I not 
1 ~l1spected 
1 
o 

Treated December 1963 

Compartment Treatment I Number 
'l'reated 

Gt-aham's 1 in 4 ' 17 
Grave 1 in 8 15 

1 in, 12 12 
1 in'16 12 
1 in 20 11 
Control 1 

I 

) 

Number apparently dead 

_.-.3..QZIill'6 
17 
15 
12 
12 
10 
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r---- ._----
Compartment Irreatment number Number apparently dead 

treated 5/2/64 . 974/64 30711766 
----

Cunning-ham I s 1 in-4 16 15 16 16 
1 in 8 17 17 17 17 
1 in 12' 22 21 22 22 
1 in 16 16 16 16 16 
1 in 20 24 23 24 24 
Control 19 3 3 11 

Riordan's 1 in 4 15 15 15 15 
1 in 8 19 19 19 19 
1 in 12 14 14 14 14 
1 in 16 21 19 19 19 
1 in 20 22 14 16 21 

Oontrol 19 0 0 12 

- -
~n discussing these trials attention was drawn to the obvious effect 

the drou~ht had had on the results; as instanced by the death of a large number 
of control trees in the second series. It ViaS proposed that the assessment of 
the trials be confined to' the results obtained in 1964 and from these it was 
concluded that the 1 in 12 dilution applied at the rate of 15 mls. per inch of 
diameter. was the minimum required to f,ive a satisfactory kill. 

Costs of arsenic treatment were then compared vd th those of complete 
removal with chain saw and found to be $13.00 and $14~OO per acre respectively. 
Since these costs were similar it was proposed that no departure be olade from 
the practice of thinning by removal then in use. I):lhe reasons for this are 
quoted hereunder:-

"(a) Al though the fi.re hazard is at .first gl.'eater it is subsequently le08; 
standillf, dead' timber is a menace in fire mop up. . 

(b) Numerous dead trees standing in a dense stand make working conditions 
dangerous. 

(~) So comple·te has the fril1 to be and so thor.ough the applicatj on of 
POiS01'l thai; the f;1.ifJenic tecxmique is !);t'one to some failure. 

(d) Arsenie poisoninG requires th(~ exclusion of stock and care on the Dart 
, of employers. D.P. revenue losses and/or temporary fencing costs 

coulct reslll t. 

(e) Al though arsenic poison eliminates coppice growth, the probleul is not 
considered great in the type of stand being thi.nned •. Thinning is 
amongst the dou;inants and co-dominants and snpI,ressed trees are allowed 
to remain· because plot records show that their removal contributes 
little. Coppice from felled trees is unlikely to become anything more 
than suppressed." 

\ 
I 
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EXPERIMENT 16 

R. Truman and P.G. Garling 

January 1964 

Goonoo S ta te lPores t 

Eucalyptus crebra 

Treatmentp and results: 

Two picloram formulations were applied to low cut frills and stumps 
by means of a knapsack sp~ayer. These formulations were the potassium salt and 
an amine salt which also included a 2,4-D amine salt. The concentrations 
applied and. the results' obtained in June 1965 are shown in the followinf.,' table~-

Formulation' PiQloram concentration Percent Remarks 
(cjo a.e.) kill 

0.085 100 
.... --Potassium 0.17 100 salt 

-
0.34 100 One untreated tree . 

dead. Two unhealth.v. 
• 

0.85 100 Fifteen untreated 
trees. dead. These i11-1 
cluded oak and J2ine. --i 

0.085 95 One untreated tree' 
approx. dead. One treated 

. Amine salt 
tree_alive • ~ 

i 

0.17 100 i 
1 

i 
, -I 

100 One untreated tree I 
I 0 .. 34 

dead. One unhealthy. I 
1 

I 
0.85 100 Three untreated trees I 

. dead. Two unhealthy. i 
No pines dead. 

---..1 

;Qiscussion: 

These roaul ts were surprising for two. reasons'. l?irst, previous in
formation from the manufacture had indicated that picloram was possibly four 
times mor-e toxic than 2,4,5-T. In these trials however 10076 kill WaS obtained 
with 0.08~~ picloram potassium salt, nearly·one fiftieth of the concentration 
of 2,4,5-T nonnally required. Moreover it was poss~ble that even lesser 
quanti ties were capable of producing the same result •. 

Second, the nup',ber' of untreated. trees which died was' too large to be 
accounted for bY,root grafting. It did however indicate. that the l)icloram had 
moved out of the roots of the treated trees into the s'oil where it Was taken up 
by untreated trees, an occurrence which was also indicated by the death of 
bushes scattered throughout some of the plots.' 

\ 

I 
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(con'd) 

Further evidence of the activity of picloram in the soil was obtained 
somewhat by accident •. When the trial plots were completed the half empty spray 
containers were emptied out onto the groUlld on the opposite side of the road. 
Some 18 months later it was noted that three hearby ironbarks had died and that 
the soil in this area was barren. All shrubs, grass and sedges were dead to a 
distance of 27 feet down the gulley·while Hakea and minor scrub species were 
starting to recover at a distance of 30 feet. Green sedges were however showing 
effects up to a distance of 70 feet~ 

I , 
I 
I 
} 

I 
{ 
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EXPERIMENT 17 

Officer: P.G. Garling 

Experiment 17 in fact consists of a number of experiments which were 
carried out in the Dubbo District in the years 1964 and 1965. They have been 
grouped together here for eaSe o£ comparison. 

Trea trg,e,nts and resul·ts,. .(JtW!LJ..9..§.5J: 

- ------_._ .. ,..--- ...... __ -..'- .... _-
Date Species Picloram Concentration Number of Plls. per Percent 

formulation % a.e. cuts per cut k5.1l 
tree --f-. - " 

21/10/64 Tronbark potassjum and . 1.0 spaced one 2.5 100 
& gum amine salts cut apart 

- -- --.--
21/10/64 Ironbark potassium spaced one 2.5 80 

salt 0.32 cut apart 

- _ ..... -
.--~ r----~--- _.-

21/10/64 I ronb ark potassium sI.l8ced one 2.5 60 salt 0.32 cut apart. 
Low cuts 

--r------
21/10/64 . Ironbark potassium and 1.0 one cut 2.5 90+ 

& gum amine salts per 4" diam 

- ------
21/10/64. Ironbark potassium salt 0.32 one cut per 

4ft diam. 16 

- _ .. _---
21/10/64 Ironbark potassium salt 0 .. 32 one cmt per 

4" diam. 2.5 80 
. - i-- -

21/10/64 Iron11ark potassium salt 1.0 one 15 90 

- --r---
21/10/64 Ironbark amine salt 1.0 one 15 80 
f----- ----- ......... - - ---.. --
21/10/64- IronbElrk potassium salt 0.32 one 15 30 

-- '-'- . .. _-- ,-._------_. r-'_w"'-'--1----' .. -.-

25/11/64 IHmble po-tam:li um t1al t 0.33 two 8.2 up to 12' 
box d:Lwo. 90 

! up to 16' 
~ diam. 87 

up to 32' 
diam. 73 

- ~-" --
25/11/64 White potassium salt 0.33 two 8.2 . to 12/1-83 

box . to 16"-81 
.. to 321'-75 

-
25/11/64 GUlI1 potassium 0.33 two 8.2 to 12"-70 

salt to 16 11-71 
to -32*'-59 

, 
---:' 

i 

'\ 
) 

( 
J 

( 
I 
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Date Species Picloram Concentra.tion Number of mls. per Percent I 
, formulation %. a. e. cuts ,per cut kill I 

tree 

to 12"-421 25/1'1/64 Bimble amine salt 0.33 ' two 8.4 
Box, to 16 11-46 

to 32"-47 

-
25/11/64 White amine ,salt 0.33 two 8.4 to 12"-86 

box to 16"-67 
to 32"-64 

... 

20/11/64 9utn amine salt 0.33 two (3.4 to 1211-52 
to 16 11-48 
to 3211-42 

- . 
2'5/11/64 lronbark potassium 1.0 two 5 .. 1 to 12"-92 

salt to 16"-93 
to 32"-65 

25/11/64 Ironbark potassium 0.5 two 5 to 1211-75 
salt to 16 11-72 

to 32"-69 

25/1'1/64 Ironbark amine salt 1.0 two 5 to 12"-73 
to 16"-53 
to 3211-52 

9/12/64 Ironbark amine salt 1.25 & 
2.5' 'two 2.5 94 

, --~-
9/12/64 • Ironbark amine salt 1.25 ,two 2.5 91 
f--' .-.-- - -----
9/12/64 Ironbark amine salt 2.5 " two 2.5 94 

fIIo----.--- ---~ --,-1-0-----.:--- ---,-,-
~/12/64 Irbnb(~rk amino salt 2,,5 two 

10Vl cu,ts 2 ~. .:;l 80 
..... --

9/12/64 Ironbark amine salt 1.25 two 
10Vl cuts 2.5 98+ 

9/12/64 Ironbark 2,4,5-T 4.0 low frips 20 mls. ~ per 
inch. I , diam. 

1--1 
In addition to the trials mentioned above some small scale overall spray 

trials' were also carried out. In these trials it was found that a 100/b kill of 
gum suckers was obtained when they' were sprayed in 11ay 1964 with the potassium 
salt at concentrations ranging from 0.02 to 0.17% picloram. Pine regeneration 
treated at the same time ,SUffered a 2Cf/o kill, when spr.'ayed once with the 0.17% 
solution and 60fo when sprayed a second time. A similar result to that obtained 
with gum was obtained with ironbark treated in November,1964. A disappointing 
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EXPERniENT 17 
(coni d) 

result,:wl!!.S obtained with ironbark sprayed in March 1965 and this waS put down to 
drought effect. ' 

Conclusion: 

It was considered that when uain€: two cuts per tree, a concent:r.'ntj.on 
of 1. 25'!~ picloram waD the lowest which could be expected to give satisfa.ctory 
rerml ts. However, some alteration in the number of cuts' or the concentration 
could. be necessary when treating large and vi,gorous trees or trees with low 
branches. ' 

The tr~als carried out in December 1964 were used to compare the cost 
of applying 1.25;opicloram with that of the standard 2,4,5-T method. These 
costs were as follows:--

(1) 2.4. 5-T 

49 man hours at 16/6 
= , 

12 aCl'es 

6 gals. 2,4,5-Tamine at 
35/- gal. = 

(2) Picloram amine 
sal t + 2'd;? D 
amine sal,t 

3 man hours at 16/6 
= 

3.'1 {',lcres 

1000 mIs. picloram at £e/6/0 eal. 

4546 mls. x 3.1. acres = , 

Costs per acre 

Labour Chemical Total 

f..3/7/5 

17/6 £4/4/11 

16/-

11/1 i:1/7/1 

'From these fif,Ures it can be seen that the application of pillloram 
was accomplished at about one third of, the cost fot' 2,4,5-:T. The main advantage 
gained was not in chemical cost bllt in cost of labour: and was dlle primar:U;v 'to 
the elimihation of bending and a reduction in the axe \'lo1'k required to prepar'e 
each tree. 

, 
\ 

t 
I 
\ 
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~PEH:qiJ~trl' .J.§. 

Officers: R. Truman & P.L. O'Neill 

Dat~: October 1964 

p~: ;Baradine State Fores,t 

S-~c.i..§Q.: Eucalyptus tracl1YRhlo~a 

.TF~a~ts' ?)1d :t:~s.ul ts ,_(W.X .. J.9.§.2) : 

--- "'-'--" ...... - ....... --..... ~-. - ----
Number Treatment Number ap]~ar_~ntlJ!: dea( 

of Stumps ' Tree! Plot 
--------- -- - .... -. , + * 10/10 , 9/1 ( 1 0.01% a.e. picloram LFS 

~=l ~--

I 
2 , 0.01~ a.e.,picloram ~lFS 5/10 8/1 ( 

3 0.10% a.e. picloram' L]~ 10/10 10/1( 

4 0.10% a.'e. picloram HE'S 3/10 9/1 ( 

5 1.0tb a.e. picloram LF'3 10/10 10/1t 

6 1.O}~ a.e.,picloram HFS '10/10 10/1( 

7 4% a.e. 2,4,5-T amine LFS, 9/10 10/1( 

'8 4?b a. e. 2,4, 5-T amine B}"'S 7/10 ' 4/1 ( 

9 ' 4% a.e. 2,4',5-T ester LFS 10/10 10/1 ( 

10 4;b a.e. 2,4,5-T ester HFS 7/10 6/1 ( 

11 Control 0/10 0/1 ( 
, ,.. . -
+ '1'he piclorar:l formulation used was the amine salt and also contained 2,4,-D 

amine ,saJ...t.at four times the picloram concentration. 

* LFS low frills and stumps 

BFS high frills and,s tumps ' 

Discussiop: 

This exper,iment was aimed at comparing pioloram wHh standard 2,4,5-'1' 
rnathous. Hesults for 2,4,,5-T conf'i.rrned earlier- f:Lndin{':B that fOl' maximum effects 
'trees mUf;1t be cut low to the ground., Results for picloram showed that eS;'8ci.ally 
in tho caSe of frilled t:rees the 'cutting heigh'b was not so critical. 

:l~ 
ll~. 
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Expe:r'iment 1,2 

O:ffi eel's: P.L. O'Neill & R. Truman 

Dates: Ootober 1964, March 1965 and May 1966 

Si tes: Baradine and Merriwindi State Forests 

Speei.es: 1uoalyptus traehY12hloia, E. blalcelyj, and 

E. creb~ 

Ifreatments and results: 

Thj.El experiment VlaEl aimed at investigatinG the applioation of picloram 
amine salt together \Vi th either 2,4,-D or 2,4,5-T amine salt to single a.xe outs 
mrtde at 0<16,1 cutting height. Generally one cut was made for each four inches of 
diameter although in the oaae of the bloodwood treated in October 1964 no tree 
received less thail tvlO cuts. The results ob'cained by June '1961 are shown in the 
following table:-

I Species 

, .-
Number Picloram Cone. mls. 

. & Treated formulation % a.e. Result* Remarks per 
date cut A B C D 

Gum I 25 +2,4-D 5.0 1 88 12 - -
Oct. 1964 25 2.5 1 68 32 - - Completed priori 

25 1.0 1 52 44 - - to onset of 

25 Control 8 24 24 44 I 

I 

25 5.0 2 96 4 - - drought 

Bloodwood 25 +2,4-D 2.5 2 ~OO - - -I 
Oct.1964 25 1.0 2 92 8 - -

25 Control - - - 8 92 i 
.~-

i 
25 5.0 1 60 16 16 8 " 

Gwn 25 +2,-4-:0 , 2.5 1 36 52 12 -
March 25 1.0 1 4 44 32 20 Completed 

1965 25 0.5 1 - 16 64 20 

25 0.25 1 - - ' 64 36 during 

25 Control 48 - 32 20 
... ... - --

25 5.0 1 12 68 16 4 
Bloodwood 25 +2,4-D ,2.5 1 4 28 56 12 the 

Mar oh 25 1.0 1 - 60 36 4 I 

1965 25 0.5 1 4 44 16 '36 drought 

25 0.25 1 ' - 40 44- 16 

I ',25 " ,I]ontrol 1 - 8 24 68 

(Table con'binued over) 
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Experiment 12- (conld) 

--I ., 
Species N"um"Qer Picloram . Cono •. mls 

& treated formulation % 'a.e. per Res,ul.t* Rema.rks 
da.te. ' . cut A B C D 

Gum 20 5.0 1 90 - 10 -
JlL'1Y 1966 20 5.0 ·2 . 85 10 5 -

20 '+~,4,5-T ,2.5 . 1 . 70 15 15· - . Completed 

20 2.5 2 95 - 5 - ,after good 

20 1.0 1 70 i - 20 10 rain but 

20 1.0 '2 70 10 15 '5 prior to 

20 Control - .- - 100 cessation 

20 5.0 1 100 of - - -
.20 '5.0 2 100 - . drought - -

lr onb ark 20 . +2,4,5-T 2.5 1 75' 15. 10 -
May 1966 20 2.5 2 80 20· - -

20 . 1.0 1 '45 30 20 5 

20 - 1.0 2 85· - 15. -
20 . Control - M. - 100 

--

* A = dead· . 

B .= Crovnn dead, tree suckerin~ 

C = Crown partly affected 

D = No apparent effect 

Results are expressed ~g perc~ntages • 

.Dis cuss ion: 

Although at the time of in9pection some gums in the 1964 series had 
been killed or defoliated by the drought, trees in the picloram plots had 

I 

I 

reuched the stage' reported ·before the drought effects became significant. 'rhe 
rer:ml is obtaihOd in the' 1964 bloodwood treatments were superior to those for gums 
and if thG pO$sibility of (l,. differenoe in the- susceptibility of the two sp0cies 
is difJ:N)gl1rdoll, :lndiollti'~ tha:t the 2 m!. dose and/or tho Uf;le of a minimum of two 
outB per tree was rel!lpol'lsible foi' the iJ:lcrQaJ3tld effectJ3. rllbe meLjority of gUIl:lf) 
which did hO.t die did in fact receive only one out. ' 

The 1965 ~ria.ls shoVled that the effects of picloram are markedly re
duced. durins extended periods of dry weather. They also showed··that bloodwood 
appeared to be less affected by t.he drought than 'the ~Um. . 

. Wi th the ex~epti'on of the 1.0;16 concentration in the case of ironbar1<...s 
and the' 2.5% concentration in the case of gums, 1i ttle 1Jel~efi t appeared to be 
gained by the use of the 2 ml. dose instead' of 1 ml. 'in the 196b trials. Again 
the gum appeared to be the D:lore reSistant o'f th~ two Species treated .• 

\ 

\, 
I'. 

\ 
{ 

'1\ ;t 



Of'fi cers : 

Dat€i" Commenced: 

~: 

, Species: 

Pl,ot s'ize: 

Pre~tments qnd results: 

- 145 -

Appendix III ' 

Expenditure 20 

S.A., },b.rtin, J.A. Ruga, R. Truman and 
K.D. Black 

January 1965 

Back Yamma State Forest 

Eucalyptus albens 

TWen:l;y-f'i ve trees for each tree;tment,. 

Treatments wer~ appli'9d in 1mi. quantities to single axe' outs made 
" at e.9J:'y cutting height. Oile' cut VT/;lJoi made for each 411 of d.b.h. ,The picloram 

formulation used WtJrg the 'amine salt and also co~tained the amine salt, of2,4,-D 
at fOllr times the pioloram ooncentration. 

The treatments 'and the'resul'ts ob.t13.ined in May 1966 are shovm in the' 
follov/ing table,:- ' 

(Table continued fifea over) 

\ 

.' 



Treatment Date trrees 
ia.pparently 
~ead 

5.0% a.e. Jan~ 65 1 
picloram May 65 13 

Sept.65 11 
Dec. 65 18 

2.5% a.e. Jan. 65 -
picloram May 65 6 

Sept. 65 6 
Dec. 65 10 

1.CI/o a.e. Jan 65 -
llicloram May 65 2 

Sept. 65 2 

Dec. 65 4 
0.5% a.e. Jan. 65 -picloram May 65 -

Sept. 65 1 
Dec. 65 -

O.2sroa..e~ Jan. 65 -
picloram 

May 65 -
Sept.65 -
Dec. 65 -

Control Jan. 65 -
May 65 ' -
,Sept. 65, -.. 
Dec. 65 -

---

Trees 
awarently 
dead but 
recovered 

--
1 

-
-
-
1 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--

Trees' 

APpengIX In 

Experiment 20 

Trees 
apparently severely set 

back. (more dead but 
suckered than 50% of 

crown dead) 
7 4 
- 2 

3 9 

- 4 

5 2 

- 3 
,2 9 

- 8 

3 1 

1 1 

- 6 

- 3 
1 1 

1 3 

- 1 

- 2 

- -
- -
- -
- -
... -
- 1 

- -
- -

Trees Trees Trees Trees Trees 
severely severely lightly lightly unaffected 
set back set back set ba.ck set back 
but but but 
recover,ed' suckered recovered 

11 - - 2 -
2 - 1 7 -
- - 1 - -
- - 3 - -
8 1- - 9 -
2 - 6 '6 2 

- - 6 - 1 

- - 6 - 1 -'.---.-

13 - - 7 1 

- - 5 6 10 

- - 9 - 8 

- ,- 7 - 11 
, 

6 - - 9 8 

2 - 2 8 9 . 
- - 16 - 7 

- - 12 - 11 

3 - - 11 11 

- - 6 12 7 

- - 12 - 13 

- - 8 - 17 

- - - 10, 15 

- - - 6 18 

- - 9 - 16 
',' - - 7 - 18 
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EXP8riment 20 
-- (Qop' d) 

Conclusion: 

The results obtained in this trial can only be described as poor and in fact it 
was considered that many of the trees classed as dead COLtld recover$ The ex
periment was carried out under conditions of severe d.rought, but while this wa."J 
und.oubtedly the major factor contributing to the lack of effect,· the following 
could have played a ~Jienifioant part. . 

(a) 
(b) 
(c) 

A relative resist3lloe of white box to nicloram 
Axe cuts too widely spaced 
Insuffioient chemical added to each cut. 

1 
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Experil!l~rlt 21 

Qffi_cers: R.J. Turner and K.D. BlaCk 

,p.a t,e __ ComrneJi,ceg.: May 1966 

Si te: B'~clc Yamma State Forest 

Gpe~: Eucalyp};.ll:S a)bens, 

PI,ot size: F:i. ve trees for each treatment 

JreatlllQn"ts and i'es'!J ts : 

Picloram trea:trnents Wf)re applied to sincle n .. 'Co outs made at ea;)y cutt
ing height. One cut WafJ m~de for oach 4,11 d.b.h. r.fue pic].oratll formulation used 
'was the amine salt and also contained the amine salt of 2,4,5-lf at four times the 
picloram conoentration. ' 

The 2,4;5-T DJJ1ine Halt alone, wa.'3 applied to low cut oomplete fri11n. 
The treatments a,nd res'ul ts obtained in Janua.ry 1968 al'e contained in th<:3 following 
tf.'l.ble. 

Crowns * 
heal thy 

f Trea~nt! Date Cro\\lns dead + 
those nearly 

- . . ,--. -- ·-------1 
rejuvenating on bole 
Crowns ~ Suckers present 

so -I .. -.---- '. --------, 

5 (5) - -
5 (5) 
5 (5) 

..2. 

I 
I :"'-~--,(<=----:"--il--

. 
~ 

__ 2 

1 (0) 

5 

2mls. per I Nov. 66 1 (5), <1 (0) 

cut feb. f..'7 - 2 -
2.5% Ma,y 66 2 (1) 

pi cl Ol.'am Aug. 66 1 (0) 

1 m!. per Nov. 66 4' (0) 
I 

--
3 

, cut ~eb, h'7 r---
2.5% May 66 

---+-- 't . _I 1 

- (1) - (-1) 2 (0)" 

pi cl or am Aug. 66 - (5) 1 (0) 4 (0) 

L-
4 (3) 

2 

5 

2 mls.per Nov. 66 

cut Feb. 6 

1% May 66 

pi 01 or am I Aug. 66 
1 ml. per Nov. ~7 
cut I TII~k ;:"'7 

I ... ..,"'. ~I I ~ +--. __ ~_~: _~ , ~ (0) ~ 
'1 1 (;)1 I 

- (2) i 3 (1) I 2 (0) I 
l I .00. "+ .. .~ (5~U I 3 (0) J 



r-
Treatinent Date Or owns * 

healthy 

I--
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Experiment 21 . 

(con·d) " 

Or OW11,'3 dead + 
those nearly 
so 

Crowns Suckers present. 
rejuvenating on bole 

~ ..... 
1% . M ... q.y 66 4 - - 1 

picloram Aug. 66 - - (5) - 5 (0) 

2 mls .per Nov. 66 - - (5) 2 (0) 3 (0) 

cut Feb. 67 1 2 __ J. 1 
.~ 

4",1 
r) Aug. 66 - 4 (5) - 1 (0) 

2,4,5-T Nov. 66 - '5 - - I 

amine ·Feb. 67 1 4 - - I 
sal t --~ .... _-- -
* Figul'es which appear in brackets represent r8EluHs reported in 

February 1967. . . 

Dis c_usa ion: 

This experiment was carried out after the e~4ine of the droucht 80 that 
at leaBt at the time of the May treatment conditions should have been right for· 
the .application of pioloram. Results however have shovm that after an ini tia! com
plete crown death many of the trees have commenced to show signs of recovery, mainly 
by the appearance of suckers on the bowl. Whe-ther or not these suckers will con
tinue to thrive vdll be known after future inspections. t).1he following table ei ves 
some indication of deterioraiion in results. 

Treatment Time of treatment 
i 

Apparent deaths i 
d. ;0 

Control 

-+- ;'<~i: ">an. 6<1 
May I o· 0 
August . 0 0 

~w~~ . 0 0 I 
~-.------~----------+-------------. _ .... --......... ,.....---.. 

5.0%' picloram 

1 ml. 

5.0% picloratn 

2mls. 

2.5% piolorarn 

1 ml. 

May 

August 

November 

)),t!a.y 

August 

November 

May 

August 

November 

2.5% piolorarn May 

2mls • Augus t 
i L Nov.ember 

~O 

80 

100 

100 

100 

100 

10 

100 

100 

10 

100 

100 

·20 

80 

20 

80 

100 

10 

0 

40 
0 

0 

0 J 40 



Treatment 

1.0% picloram 

1 ml. 

_ .. 
1.0% picloram 

, ' 2.5 mls., 

~-

1_2,4,S-T 

150 

Appendix_ 111 

Experimel:lL..~ 

(conld) 

Time of Treatment 

" 

May 

August 

November 

Ma.y 

August 

November 

August 

November 

--_._ .. .-
ApPD.!'ent de 

% 
-

Feb. 6~ 
" 

0 

40 

100 
. ............. . . ---

ath.$ 

Je.n. 68 

o 
o 

40 

o 

~ I 
-~-~--,-.--- -~ '-"'- ---------.. --.~-.---

-_. 
93 I 

_~~.J 
From these results it would appear that when compared with man;y other 

eucalypts tested, white box must be re.:>;o.1'ded .'3,8 rel.'l.tively resistant to picloram. 
However they ols 0 indicate that with an alteration in technique of applica.tion 
such as the use of closer cut spacings, satisfactory results' may be obtained. 



Offioer: 

Date: 

Site: 

Formulation: 

Treatments and results: 
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Appendix IP 

~"{'periment 22 

D.J. Hynd 

November 1966 

Bodalla State Forest 

Picloram amine salt 5.0% a.e. + 20% a.e. 
2,4,5-T amine salt. 

Picloram was applied to single axe cuts spaced at intervals of 6 to 
9 inohes. The dilutions used and the results obtained up to November 1967 are 
shovrn in the follovnng table:-

Dilution 

in 

water 

Undiluted 

Undiluted 

1: 1 

1: 1 

1 :4 

1 :4 

Legent! 

sG = 

wS) 

y3~ 
::za 

wB '" 

rAP .. 
1'1 "" 

etA ::: 

ogB '" 

hW = 

. _- ... -... -----
mls. per Trees dead 

cut ..... _'. 
Sg VIS wB rAP 1'1 stA cgE hW 

:vS ---
1 9/11 4/5 1/1 1/3 5/5 1/1 

2 . 10/12 4/4 - 3/3 2/2 2/2 

1 6/10 4/4 1/1 5/5 2/3 2/4 

2 9/12 1/3 2/2 1/3 6/6 2/2 

1· 2/12 1/3 5/5 1/2 2/2 0/2 2/2 2/3 
2 4/12 1/5 4/8 - 3/6 0/1 

.... . ~-- ...... - -- L....._. _________ 
L. •..•. 

spotted gum 

white and yellow stringybark 

white box 

roughb~rked apple 

red ironbark 

ail vertop ash 

coast grey box 

hickory wattle 

\ 
" 

I 
. _ .. _---

Totals 

---
22/26 

21/23 

20/27 

21/28 

15/31 

12/32 I 
I 

-I 
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~ppendix III 

Experiment 23 

. Offioer : . R.V. Wilson 

Date: March 1961 . 

. S.ite: ':Bago State· Fore~t, ppts. 49 and 67 

Formul at i...Q!!.: P · 1 . i 1 t 5 oc:l . 2O,jl lc Dram am ne sa . • to a.e. + 10 a.e. 
2,4,-D amine salt. 

tpre,atments 8Xi~ reBul ts: 

A 1 + 3 dilution of ·the above formulation in water W'aJ3 applied in 2ml. 
'quantities to duts spaced 611 :... 8" oentre to centre." No' tree received less than 
2 Ot,lts. 

The treatments applied were as follows:-

(1) Compartment 67 

Plot 

A 

B 

c 

Implemel::\ts 

Pois on hammers 

Normal axework T.S.r. 

Pois on axes 

.Ag;rLQ9gl'). 

11.5 

19.5 

16.8 

~ciL_ Comp~ttnent 42 

rIot Implements Acreage 

D 

E 

Pois on axes' 

Pois on hammers 

Normal axes + 
vacoinators 

Normal axework T.S.I. 

18.7 

5.0 

Interim reBul ta were reported in Ifovember 1967 when p'oisoned trees 
wore divided up into three oategories 80S ~ollows:-

(a) 
(b) 
( 0) 

small trees 
large trees 
large trees 

(mainly snow gums) 
(unheal thy at the Ume of applioation) 
(healthy at the. time of a~plioation) 

Nearly all of the b..rge unheal thy trees' appeared dead. Many of the 
small trees appeared dead with the retnainder carrying green foliage. 

Of the large healthy trees only a minQrity appeared dead. 

Trees rung by nOl'mal methods showed no siens of death e,t this stage. 

It was suggested that an abnormally dry spring may have infludenced 
the results obtained with picloram. 
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Appendix III 

]J:xperiment £4. 

Officers: R.J. }fJdwards and R .H. Wood 

Date: September 1967 

Site: Kioloa State ~orest, cpt 184 

gp.§cies: Predominantly EucalYI?i!us maculata, 1k~ pilularil'!, 

E. globoidee., E. eximia and ;E. muelleJ;:iana. 

J'r.eathlents and 'resul ts : 

The following treatments were apPlied:~ 

Formulation 

(1) 

(2) 

(3) 

(4) 

Picloram + 
2, Lj-D amine 
salt 

11 

Piclorarn + 
2,4,5-T amine 
salt 

n 

Concentration' 

1.5%, Picloram 

11 

" 

" 
A total of 166 trees were treated. 

~se ';per 3" of girth 

1ml. 

2m1s~ 

1ml. 

2mls. 

Preliminary resul"!;s were reported in November 1967. At that time all 
ironbal'ks and blackbutt Viere severely affected wi tb very few green leaves remaininc. 

Spotted gum on the other hand showed no distinct pattern. A few ap
peared to be dying but there Wa}3 no apparent correlation between concentra.tion and 
dose of herbicide, size of tree or Grovm development. 
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Appendix IV 

Experiment 1 

Officers: ' R. Truman and K" H~' Folkard 

~: May 1959 

ill2.: Kiwarrak State Fo'rest 

Plot Size: Two chains by 2 yards 

Treatments: 

The 'following treatments were applied by means of knapsack 
sprayers:-

Species ' Treatments 

Area predominantly (1) Polyborchlorate* at 50 Ibs. per acre, 
blady ~rass ( 2-) Polyborchlorate at 100 Ibs. per acre 

(3) Emulsified pentachlorophenol at 5 Ibs. 
per acre 

(4) Emulsified pentachlorophenol'at 10 Ibs. 
per acre ' 1 

I 

Area blady grass plus Four treatments as for area predo~inantly 
eucalypt regeneration blady grass 

Area predominantly (1) Polyborchlorate at 50 Ibs. per acre 
eucalypt regrowth (2) Polyborchlorate at '100 lbs. per acre 

Lantana Two treatments as for area predominantly euca-
lypt regrowth 

----- ~---.- -.-.--------------'---~-------~-.-------~-- -------- ---.-~-~-

* A small amount of non-ionic wetting agent was added to polybor
chlorate formulations. ' 

Results and discussion: 

The following comments were made following the burning of some 
of the plots. 

(1) Area predominantly bla&y grass. 

With the lower rate of polyborchlorate a fair burn was obtained 
especially whe~e the blady grass was dense. The fire, however, was not of 
sufficient intensity to burn what eucalypt regrowth was present and did 
not create an efficient break. 

The plot treated with the higher rate of polyborchlorate burnt 
more readily and completely and although eucalypt regrowth again did not 
burn, the break created was considered to 'be fairly satisfactory. 

The plot treated with the lower rate of pentachlorophenol gave a 
poorer burn than the lower rate of polyborchlorate while with the higher 
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Appendix IV 

Experiment 1 (contd.). 

rate of pentachl,orophenol it was about the same. 

(2) nla~y Grass plus eucalypt regeneration. 

A patchy burn' was obtained with the l,ower rate of polyborchlorate 
due to the fact that a larger percentage of eucalypts were present. At 
the higher rate a good burn was obtained although again eucalypts were not 
burnt. Both pentachlorophenol treatments gave poor bUrns. 

Between the time of spraying and b~ing, all eucalypts in the 
above plots dropped their leaves and this was the main reason for their 
failure to support burning. This dropping of leaves added·to'the fact 
that the area was ver.y damp prevented the burning of plots in which 
eucalypts and lantana predominated. 

It was considered that polyborchlorate at 100 lbs. per acre was 
worth further consideration for the desiccation of blady grass. It was 
proposed that a larger area should be treated. 

However, because of the introduction of mor~ efficient foliage 
desiccants tp.ese trials were not carried out. 



Officer: 

~: 

~: 

,R.' Truman 

May 1959 
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Appendix 1 V 

TIl:x;periment 2 

Bulga State Forest 

Plot Size: ,One chain x 2 yards 

Treatments and results (September 1959): 

P.T.O. 



Appendix' IV - Experiment 2 (contd.) 
'" - -y 

.......,. . » ~~~.,; - . " 

, 

frative raspberry Sago bush ~I, 

~RUbUS hillii) (Helichrl.sum 'Sago bush 
mall-leaf diosmifblium) and Kangaroo vine Callicoma Eucal;y:ptus SJ2l2. 

1 
Dpg bush Dog bush ( Cissus ( Callicoma mostly Treatment ~aspberry 

~RUbUS parvifolius) ( Cassinia trinerva) antarctica) serratifolia) E.saligna~ 

ait a while ' 
le Rubus moorei) Up to 15 ft. high Up to 4 ft. high 

- . .. 1 ••• . 
2,4-D ethyl 'Epinasty ~~d small Some die-back at Some die-back tips. Little or no effect Some epinasty lifew growth 
ester. 2Ibs a.e./ amount of die-back tips of branches. Slight yellow'ing and die-back apparent from 
acre at t'ips Slight yellowing of foliage t.reated 'stems 

of foliage 

2,4-D ethyl iEJffects more pro- Effects much Much the same as at Slight epinasty l'1!uch ,the same Plants shc)'(T re-
ester. 41bs a.e./ pounced than at more pronounced 21bs./acre with a small amount as at 2 Ibs./ growth which how-
a'ere ~Ibs./acre than at 21bs./acre of die-back 'acre ever is distorted 

and~in some in-
stanoes dead 

, ' 

2,4;5-T butyl ~1 treated foliage Die-baok at tips Die-baok at tips Die-back about Marked e'pinasty Small amount of 
ester. 2lbs. a.e~/ ~ead. No ne1fgrowth I 

and yellowing of 18" along stems and 'die-back die-back with 
acre foliage 

I 
anthocyanin pro--

" 

duction. No new-
growth . 

I 
2,4,5-T butyl ~l treated stems j Die-back at tips Marked die-back and Die-back up to Marked epinasty About 50% of 1 

I 
ester. 4 lbs a.e./ ~ppear'dead. no and yellowing of yellowing. About 3' along' treated and die-back plants defoliated. 
acre Iregrowth 

I 
foliage 50% defoliation stems iN ewgrowt h from 1 

a;>lant which had 
I I I not been defoliatel 

I 2 lbs.a.e. 2,4,5-T All treated foliage All sprayed Complete Complete Some epinasty All treated foli~g I amine salt plus dead. Some stems foliage dead defoliation defoliation pronounced die- dead but, stems sti 
50 Ibs. Polybor.chlor- still appear green. back at tips & green. New~owth I I at~"per acre Bracken fern in ... along leaf mar- apparent on abo~t 

vading plot. gins with sub- l~ of treated 

f3t'l'i~R~es~lling plants 
i 
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Appendix IV 

Experiment 2 (conta.) 

Discussion: 

As can be seen from these results there was a marked variation 
in the reaction of the different g~nera to the hormone-type compounds and 
even with 2,4,5-T at the rate of 4Ibs./acre some species were comparatively 
tolerant. The best overall effects ~ere obtained with the polyborchlorats-
2,4t5-T amine mixture and although for some species a complete kill was not 
obtained,<it was< considered that this treatment followed by repeated spray
ings when necessary could be successful in keeping roads clear at costs vTell 
below those for brushing. 
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E:x:;periment 3 

Officer: G.J;, Power 

~:' January 1960 

Site: Bulga State Forest 

Treatments: 

(1) 

(2) 

(3) 

The following formulations were applied using a fog nozzle. 

Polyborchlorate at 56 lbs./acre. 

Polyborchlorate at 112 lbs./acre. 

Polyborchlorate at 56 lbs./acre plus 2,4,5-T amine salt at 
2 Ibs. a.e./acre. A small amount of wetting agent was added 
to each spray (1 pint per 100 gals.). With each of formulations 
(1) and (2), 1.4 miles of roadside was sprayed. Due to a partial 
blockage of the nozzle treatment (3) was applied at approximately 
half the desired rate, 3 miles being treated instead of 1.4. 

Results and discussion: 

An inspection in March 1960 revealed that treatment (2) had 
been effective on all of the species mentioned earlier (mxpt.2) while 
treatment (1), and as was to be,expected treatment (3), were only partly 
effective. The height of the vegetation in the plots treated varied con
siderably and it was obvious that the smaller bushes were much more affected 
by all treatments. Because of this it was suggested that in order to gain 
maximum efficiency, previously brushed areas should be sprayed before re
growth became too advanced. 

rfhe average cost of chemical application was in the vicinity of 
$12 per mile which c9mpared more than favourably with brushing costs in the 
area. These ranged from $60 per mile in the sparser areas up to $200 per 
mile in areas heavily infested. Although it was not possible to predict 
what period of time would ensue before respraying became'necessary, figures 
given for brushing ranged from 6 months to 3 years depending on the species. 



Officer: 

Date: 

Sites: 

..§.pecies :. 

Treatments: 
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Appendix IV . 

ExPeriment 4 

. M.J. Gardner 

May 1959 

Pilliga East and Denobollie State Forests 

Broombu~h, wattles, dilwinnia, umbrella bush~ 
blue beJ,ls,. oaks and. eucalypts 

Twenty-one plots ranging from 0.3 to 1.35 miles W,ere sprayed 
to a depth of approximately 10 'feet with 9..2% a.e. 2,4,5-T butyl ester 
in water. ' 

Results: 

Following an inspection in July, some five weeks after spraying 
it was repor.ted that there ~as only a slight browning off of,the leaves 
of most species. Broom bush, umbrella bush and eucalypts appeared to be 
the least affected whereas ,oaks appeared to be the most susceptible. 

An attempt was made to burn the sprayed plants in August but it 
was reported that although in several cases the fire ran, it was carried 
along by an accumulation of dead ground fuel and went out when the fuel ran 
out. In most cases' the fire crept across the ground, consuming ground fuel 
and ~eaving the sprayed bush~s untouched. A similar effect was obtained 
when unsprayed areas were burnt. 
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APPEh'DIX IV 

EXPERIMENT 5" 

Officer: P.J. Carters 

~: May 1959 

Site: Styx River State Forest 

Treatments and results: 

Sixteen ,miles of roadside, were sprayed with 2,4,5-T butyl ester at 
rates varying from 0.185 to O.Zfo a.e.' The area was divided into three main 
vegetation types as follows;-

(a) hucalypt types (4~ miles) 

Four miles of this area consisted of New."Engla.nd blackbutt and 
stringybark forest species with a' ground cover conSisting mainly of eucalypt 
seedlines with some forest oak, wattle, dead finish, raspberry bush and 
kangaroo vine (wild grape).' " 

Alone the remailrlng -i mile N. E. blackbutt pl.1edominated with a small 
amount of strinrorbark. The sprayed ground cover consisted of about half 
eucalypt seedlinGS, the remainder being made up of; wattles, holly and native 
cherry. 

(b) ROJ) bush type (7 miles) 

The forest types were messmate, N.E. blackbutt, stringybark, ribbon 
Bum and narrow-leaved peppermint. The ground cover consisted of eucalypt 
seedlings, hopbush, wattles and forest oak, with the eucalypts and hopbush at 
times formine pure stands~ 

(c) Brushw,.9od t;r~ (4i miles) 

The forest types in this area were blue Gum, stringybark, ~ibbon eUfIl, 
tallowVlood and H.E. Blackbutt while the ground cover consjsted mostly of 
CalJ.icorna, vines, raspberry bush, indie:9, eucalYl)t regen,eratiop and wattles. 

'l'he sprayed ureas were ilwpected at; 1;he arId of June some 5 to 6 weeks 
after spra~in{~ and it vnw reported that seed.Hngs of N.E. blackbutt in t,yp0S 
(a) and (b) were 1;he Illost aff':'cted, resu.1tine' in almost 10a;~ desiccation. J~:esf3-
rilnte seedljngs were about 6a;~ a.:t:.rected butstl'ine'ybark showed. only about 15;6 
effect a.nd r:ibbon gum none ut all. 

W.ild (;l'!.lpe, raspber:ry bush, indig'o and hop bush were all p8.l.'t.i any 
e,:tfectec1 but it WHf.l men'!;ioned that it would be some timE-) be.fot'e they would be 
read? for burning. 

In type (c) harq,ly any spray effects could be seen with the exception 
of slight die-back of the wild grape and raspberz"1J bushes. 

At the tJme of inspection none of the sprayed areas was ready for 
burninG and it waS concluded that the failure to obtain sufficient desiccation 
could have be,en due to one or both of the followinG factors. 
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APPENDI;< ,IV 

E¥PT~llJ].'Il@J+ .2 
tcon"d ' 

(1) Spraying was carried. out later than intended. 

'(2) The concentration of chemical was lower than intended. This was due 
to diffj CD 1 ti.es experi enced in measurinc the volume of spray in the' 
tank a.'nd also in determinh1€,' 'the outpu,t of the fog nozzle. 
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APPE.l'!PJ.lL1Y 

~...EJ.1~I'!.f?r 6" 

Officep R. Truman 

Date: September 1960 

Site: Wyong State Forest 

Species: Blady grass (Imperator cylindrica var. majo~) 

Plot size: Two chains x 6 yards 

. Replications: Two 

Trea tments :' 

Diquat was applied at rate of 2,4, and. 6 lba./acre usine a ROlialdson 
rrippet pump operatine; at 100 p.s.L, the spray bejrlf~' delivered. through four 
nozzles arranc:ed to give a fan-shaped pattern and delive.t'irl(7 4 gals. in 40 
seconds •. A small amount of non-ionic wetting agent was added in each case. 

Results and discussion: 

It was originally intended to burn the above plots after a period of 
ten days but due to interference by rajn the burns were. not carried out until 
seven weeks had elapsed. By this time there had been 2" - 3 rt rain on the plots 
and the plants had commenced to recover. Consequently although a vigorous burn 
was obtained in all cases, short green shoots about 211 high remained in the 
plots. 

These trials showed that in the case of blady grass sufficient 
desiccation could be obtained usinC diquat to enable plants to be burned. It 
also showed that the chemical waS not translocated to the roots tc give a 
lastinc kill. This was further evidenced when after an inspection one year 
later it was fo~nd that the plots had retu~~ed to their former condition. 
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APPENDIX IV 

EXPERThIENT 7 

" Officers: "R. Truman & M. Williams 

paJ&: September 1960 

~: The fire trail to Bedford Creek near Wentworth Falls 

Plot si..z.e: Two chains x 6 yards 

Treatmen-t:s: 

Diquat at 2,4, and 6 lbs./acre and diquat 2,4, and 6 Ibs./acre in 
combination with 2,4",5-T butyl ester at 4lbs. a.e./acre were applied to scrub 
l)ordering t~e fire trial using the" same equip!1lent described under Expt. 6. 

Resul ts and qiscussi..Q!1: 

Some o'f the treated plots" were burned on the 26th October some four 
weeks after treatment. The weather immediately prior to burning had been wet, 
3 inches of rain have fallen in two days. 

In the plots treated with diquat" alone at 2,4, arId 6 lbs./acre the 
leaves of eucalypts had dried out reaso.nably well but Banksias present were 
general1y still half green. In each case a fairly go.od burn of the top cover 
and a very good burn on the "floor l1 was obtained. 

In plots in which 2,4,5-T had" been incorporated with di~uat the 
leaves of eucalypts were drier than when diquat alone was used and in fact 
were quite brittle. The burns obtained in these plots were better than those 
obtained with straight diquat treatments. 

~ner. consideration is allowed for the weather conditions prevailing 
immediately before the firing of the plots, the overall results obtained in these 
trials must be classed as very good. All vegetation in the area was still damp 
due to rain and attempts to start fires in unsprayed scrub were fruitless. 
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A.PPENDIX IV 

E;<:PERIMillfl' 8 

Officer: N. Humphreys 

Date: April 1961 

Site: Orara East State Forest 

Plot size: One acre 

Treatments: The following formulations were applied in one hundred 
g~llons of water. 

(1) 2t4,5-T butyl ester at 4 lba.s.e./acre 

(2) Polyborchlorate at 56 lbs./acre plus 2,4,5-T amine 
"salt at 2Ibs.a.e./acre. 

(3) Diquat at an unspecified rate. 

Results and discyssion: 

Inspeotions of the sprayed areas were made after 3 days and ,after 
one, ,m, three and four we$ks. 

Diquat produced a wilting and browning of succulent growth such as 
the growing tips of lantana as little as one hour after treatment, and after 
three days an almost universal brown-out. After two weeks renewed growth was 
evident and by four weeks lantana 811d blady"grass were again growing vigorously. 

The butyl ester of 2,4,5-T and polybor-chlorate plus 2,4,5-T amine 
salt gave similar results over the four week period. Except for the "wilting of 
the growing tips of lantana, no noticeable effects were seen after three days. 
Effects then became more and more pronounced until after four weeks die-back of 
many species was complete. 

A comprehensive list was oompiled giving the relative susceptibilities 
of a large number of species encountered in the three treatment plots" and it was 
concluded that for the most important speCies, lantana and eucalypts, tlle use of 
2,4,5-T butyl ester was to be preferred. 

The list of 2,4,5-T susceptibilities is given below:-

Killed Partial It affected .~ot gffeoted 

Lantana 'l'urpentine Bracken 

'l'alloWVIood Brush box J3reynia 

Eugenia Dicksonia Wire vine 

Wild tobacco Rubus Sasparella 

Ehretia Co rkwood Wild Ginger 

Trems aspera Vitus Melodinus 

Cypress Callicoma Rapanea 

Trochocarpa 

Palmeris. 

Flooded Gum 
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APPENDIX IV 

EXPERIMENT 9 

Officer: R.R. Richardson' 

Date: April and September 1966 

~: Lower Bucca State Forest 

Trea tments ~ 

~fhe following formulations each contained in 100 gallons of water were 
applied to one mile of roadside. 

(1) 4 lbs.a.e. 2,4,5-T butyl ester 

(2) 0.125·lbs.a.e. picloram amine salt + 0.5 lbs.a.e. 
2,4-D amine salt 

.(3) 0.25Ibs.a.e. picloram amine salt + 1.0 lb.a.e. 
2,4-D amine salt. 

Results and discussion: 

In December 1966 it was reported that there was little difference 
between the effectiveness of the two picloram concentrations. Effects were slow 
to appear and in general the results were Ullsatisfactory. In many instances 
there was a die-back of the growing tips of eucalypts, acacias and oaks but many 
plants of these species eventually recovered. The effect of picloram on 
Callicoma, turpentine and brush box was not as great as with 2·,4,5-T. 
Spectaoular results were achieved in killing lantana but this treatment was far 
less economical thSUl 2,4-D amine salt. 

The butyl ester of 2,4,5-T proved much more effective as a general 
purpose herbicide. It waS particularly effective on succulent growth and was 
satisfactory on such species as eucalypts, acacias, tick bush and oak. Effective
ness against brush box and turpentine was however, again not as marked as with 
eucalypts. 



Officers: 

~: 

~: 

Treatments: 
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APPENDIX IV 

EXPERll!1ENT 10 

R. Truman, J.T.L. Fullerton & J.A. Ruge 

October 1962 

Back Yamma State Forest 

The follo7fing treatments were applied by means of a spray boom 
affixed to the back of a fire el~ine about 18 inches above ground level. The 
fan noz'zles attached to the boom were designed to deliver 100 gallons per acre 
at a pressure of 100 p.s.i. when moving at 7 m.p.h. 

,~ Plot L Distance (miles) Formulatio~ 

1 1 163 lbs. polyborchlorate 
(PBG) + wetting agent Agral 
LN 

2 1 . 169 lbs. PEC + wetting agent 
Agral LN. 

3 1 25 lbs. Industrial Weedazol 
Total (ITW) 

4 1 15 lbs. ITW + 5 fl.oz. of ~ 
Plus 50 

5 .l. 
2 15 Iba. ITW' + 5 fl.o~. of 

Plus 50 + 5 .. 0 .. lbs<. an~. 

i 

J 
I 
i 

I 
I 

--~ 

6 1/6 6 Iba. Vorox 80 
i 
J 

Industrial Weedazol Total is a knock-down agent and contains amitrol 
and 2, 2 dichloroproprionic acid (sodium salt). Plus 50 is a surfactant vnlile 
Ansar at that time waS an experimental chemical of which the fo:r:mula was not 
knovm. Vorox 80 is a combirled knock-down find residual herbicide and contains 
simazine as wel] as t}J(~ two herbicides contained irl Il1dustri.al Weeda:ool 'llotal. 

B,esulJs .a.n.d, djscU8SJ&n: 

Preliminary results were reported on these trials in November some 
8 weeks after spraying. At that time Plot 1 showed a uniformly poor kill, the 
main survivor bein~ skeleton weed (ChondrilJA junce.a) together with some windmill 
grass (Chloris 612.), wire grass (Aristida sP.) saffron thistle (Carthamus 
lanatus) and Patersonts curse (Echium plantag,ineum). 

Plot 2 was very similar in appearance, the main weeds still presen.t 
beine wire grass, skeleton weed', Patersont s curse, couch gras~ (Cynodon 
dactylon) and Milk thistle (Q£pchus oleraceus) 

Plot 3 showed a fair to good kjll at the eastern end tapering off to 
a poor kill towards the western end. The main survivors were skeleton weed and 



Paterson's curse. 
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APPE~mIX IV 

EXPERIMENT 10 
(conld) 

Plot 4 showed an apparent kill of all species while in Plot 5 
Patersonts curse was startine: to "re-grow. The Vorox plot was inconclusive 
sin"ce although there were r!atches of dead grass present this was also the case 
outside the plot. The effect therefore was mot probably seasonal. 

A further inspection was carried out in July 1963 when it was noted 
that all plots were commencing to revert to their former condition, and another 
in November when this reversion was found to be complete. 

'l'hese trials were carried out to determine the feasibility of 
replacing the removal of weeds by grading with chemical"eradication. Soil 
sterilants giving extended periods of control were not considered "because of 
tbe desirability of keeping the cost of chemical treatment as near to that of 
the mechanicsl removal as possible. In this respect they were not particularly 
successful since although Industrial Weedazol Total together with Plus 50 gave 
satisfactory control of growth for llerhap8 most of the fire season, the dead 
plants remaining after treatment would have supplied fuel for any fire that may 
have occurl;'ed during that period. 
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APPENDIX IV 

EXPERllifENT 11 

O·fficerS: R. Truman, J.A. Duggin & A.J. Went 

Date commenced: April 1965 

Site: The Coppabella - Rosewood Road adjacent to Opt. 
108, 1960 planting Carabost State Forest No. 1 

Plot size: One-tenth of an acre 

Replications: Two 

Treatments and results: 

I - -
Treatment Plots Amount of original 

forrrmlation in 2 galls • * .. _.- .. , .. , ...... .. .... '" 

1% a.e. 2,4,5-T 
butyl ester in water G&H 114 mls. 

1.5% a.e. 2,4,5-T butyl 
ester in water A&L 171 mls. 

z:/o a.e. 2,4,5-T 
butyl ester in water C & J 227 mls. 

0.06% a.e. picloram 
in water D & I 114 mls. 

0.125.% a.e. picloram 
in water B&E 227 mls. 

0.25% a.e. picloram 
in water F&K 445 mls. 

* The rO~"'Ilmlationa used contained 80'~ a.e. 2,4,5-T and 5% a.e. picloram 
as the amine salt. The picloram formulation also contained 2,4,-D a.mine salt. 

The formulations were applied by means of a mist blower to eucalypts 
which ranged in height up to 8 ft. 

In July it was reported that of the 
hemiphloia and E. ~ridgesiana appeared 
The .general appearance of the plots was as 

:r.reatment Plots 

1% a.e. 2,4,5-T ester G&H 

1.5% a.e. 2,4,5-T ester A & L 

Observ.a tion 

S~aller coppice appeared dead 
while larger bushes shovred 
death of young leaves. 

Sma.ller coppice appeared dead. 
Some of the larger coppice 
bushes showed movement of the 
spray in the plant by the 
shedding of leaves in the 
apical zone. 

I 



Treatment 

2}0 a·.e. 2,4,5-T ester 

0.06% a.e. pioloram 

0.12~fo a.e. pioloram 

0.25% a.e. piclor~m 
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APPENDIX IV 

EXPERnmm 11 
(oon'd) 

Plots 

C & J 

D&E 

B & E 

F&K 

:~~:i~'l"~1 

Observation 

Coppioe under about 5 ft. in height 
appeared dead. Larger bushes again 
showed loss of ~eaves up to two 
feet 'down from apex. 

Very little movement'of chemical 
within the plants ihdicated. The 
only effects appeared to be due 
to contact 'with the leaves. 

No bushes showed oomplete death 
but all. showed effects on leaves 
soattered throughout the crown. 

Small coppice bushes were badly 
affeoted·. 

Although the results obtained with 2,4,5-T were much as ·to be 
expected, those obtained with picloram were somewhat disappointing and were· 
thought to be due possibly to the dry.weather or perhaps a seasonal response. 
Because of this a further series of treatments was carried out in Septenilier. At 
the same time one plot from eaoh of the April treatments were resprayed. 

The results of these treatments as reported in January 1966 are as 
follows:-

(a) :?eJrlf~mber treatmell;til 

Treatment ~ 
.,/ 

1;10 a.e. 2,4,5-T ester F&K 

1.rfo a.e. 2,4,5-T eater A&II 

2'}& a. e. 2,4,5-'1' ester C & I 

Observation 

One plot showed all bushes dead 
to ground level while the other 
showed a 50% kill only. '.Phose 
which were not killed had dead 
leaves soattered throughout the 

. orown. 

Moa t bushes dead to grolmCl level 
with some larger plants showing 
green leaves in crown • .. 
'1'he8e plots were similar to A & H 
with the exception that a slightly 
higher percentag'e qf th(:l.larger 
bushes had died back to ground 
level. 
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APPENDIX IV 

JAP.?ERIMENT 11 
'. 

(con'd) 

0.06% a.e. picloram E & J 

0.125% a.e. picloram B & L 

0.25% a.e. picloram D&G 

.A few bushes only were dead to 
ground level while the remainder 
showed only scattered leaf 'death. 

All plants up to about 5-6ft. 
high were dead to ground level. 
Larger bushes showed green leaves 
at the apex. 

All bushes dead in one plot (G) 
while in the other about 75'/0 were 
dead. 

'1'wo other features were common to all plots. Firstly all \vattles 
(Acacia dealbata) were dead and secondly in many cases and especially with 
small coppice clumps, small shoots were seen to be stemming from lignotubers. 

(b) Re-sprayed plots (first series) 

Overall, these plots showed 90-10(1;0 kill, while the highest con
centrations of 2,4,5-T and picloram showed 10(1;0 mortality. Small ,shoots from 
1 igno-tub ers. were also appearing in these plots. 

These trials served to show that provided eucalypt coppice does not 
exceed say 4 feet in height, it can be killed back at least to ground level 
usine; 2,4t5-T or picloram applied during the normal growing season. Where 
complefe death is required however one and possibly two follow-up s-prays are 
required. Because of the variation in the reaction of the various eucalypts to 
the herbicides used, these points refer only to the species treated in the above 
experiments. These were as follows:-

Eucalyptus dives 

Ne. ~ma.c.r.orNpeh8. 

E. maculosa 

E. radiata 

E., melliodora 

E. polyanthemos 

f 

i 

predominant species 

scattered 

.1 

) 

I 
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AfPEIIDIX IV 

EXPERDvlENT 12 

Officer: A. Graham 

Date: December 1965 

Site: Bodalla State Forest 

Treatment and results: 

A fire fighter equipped with fo& nozzle was used to. spray 3.5 miles 
of' roadside to a depth of 8 feet with 0.4% a.e. 2,4,5-T butyl ester in water. 
Ne att.empt was made to apply a constant rate per acre, the speed ef the vehicle 
being varied to alloY/' thorough wettinc; of taller veeetation. . In all 550 gallons 
ef diluted spray were used. 

Resul tf3 w'ere reported iil June 1966 when it was est:tmated that near.ly 
100}'b kin was obtained with all spedes except bracken, burrawang and some 
minot' problem species including Sm:i.lax •. 

However, the main prob.lem species listed belew were found to. be very 
susceptible. 

~lJ:.Rtuli~1ili, ~. Q..Q&istoana, E. muelleriana, E. uilularJs.1 
E. ~felU!, E. ,g-loboide,a, E!. goniocalyx, !!le 'sieb,~tl~lg!" and E~:LQ.ulata. 
J\cacia lo:ggif,olia, A •. ,cornat.?, A. f19..~ibunda, !. __ tll0lJ".g,sima and h_ p~nnin~ 
var. illciformis, Q,a.I:?.y.f!r.lnUo.r,u.losl;?:, C oml~~a, ,ha.;;:.tramia, Bac~JA 
ll1Y~.:tj. f Q]j.~~. 
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APPENDIX IV 

lilY'ERllvlENT 1 J 

Officer: A. Graham 

Date: September 1965 

~: Eodal1a State Forest 

Treatments: 

Various eucalypt species over a range of size classes together with 
SOme Ane:ophora and Casuarina species were treated by making one axe cut for 
each four inches of diameter at easy cutting' h~ight and applying 1 m1. 
quantities of t~e following formulations 

1 • ry/o a.e.· picloratn amine solt + 2ctfo a.e. 2,4-D amine salt 

2. 2. 5(~ a. e. 11 It 11 + 1 afo a. '.1 • 
11 11 11 

3. 17& a. e. 11 11 11 + 4~ a.e • H 11 

" 
. Results: 

By June 1966 kills with the 5% picloram amounted to 2C1/o only and 
these were mostly confi.ned to trees under 16" d.b.h. Kills with the other 
two dilutions were only of the order of 5-1afi. No species selectivity could 
be established. It was noted that these trials were establishing durinB' a 
prolonged dry period and it was suggested that the lack of sap movement may have 
account~d for.the poor response obtained. 
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APPEJ\'I>IX. ,I,V 

\. 
EXPERn~EWi\ 14 

• I 

2.f.fic~:. J .M.- Lowery' & P.l!~. Crowe 

.1~ate: October 1965 

~: Currowan State Fo~est 

Treatment: 

In this experIment two miles of roadside growth we~e sprayed usine; a 
7 ton Bedford equipped with a 350 gal. tanle, Senior Forester pump and fog 
nozzles. The speed of the vehicle ranged from stati.onary. to about 3 m.p.h. due 
to a marked variation in the density of the undergrowth. Again due to this 
variation in density the depth to which vegetation'was sprayed' was not constant, 
but ave~~ged approximately 6 feet. 

The formulation used was 0.4% a.e. 2,4,5-T butyl ester in water. 

Re~lts and discussion: 

Following an inspection in July 1966 it was reported that the trial 
had been extr.emely successful; so much so that saplings up to 20 ft. in height 
had been killed. One point which was considered worth"noting was that. small 
silvertop ash (Eqc,alyptus sieberiana) s~edlings less than 1 ft. in heicht after 
showing complete die-back eventually produced new growth late in,the growing 
season. As 'opposed to thiS, larger seedlings of the same species were killed 
outright and did not shoot again. 

The species listed as susceptible to the treatment were as fo110ws:-

(a) Eucalypts 

E. maculata, E. goniocalyx, E. paniculata 

E. gummifera, E. scabra, E. muelleriana 

E. sieberiana, E. pellita, E. obliqua 

E. pilularis •. 

(b) Miscellaneous 

Acacia spp.· 

Lepto,spe~ spp. 

Q,q] licO,ma sp. 

Hakea spp.-

Turpentine (SYAcarpi~.glomulifera) was the main species showing a high 
degre~ of tolerance to 2,4t5-T. 

In. summins up the results obtained a comparison was made of spraying 
as opposed to brushing. 

"(1) The spray treatment is the more thorough method. Most weed species, 
inclllding those too small to brush are killed outright. 
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APPENDI]C IV ' 

EXPERIIVIEl\1T 14" 
(conI d) 

(2) Because the results are far superior, it (spraying) would not need to 
be repeated as often as brushing. Follow-up spraying at 3-4 yr. 
intervals should be sufficient. 

(3) The operation takes less than one-fifth of the time required to brush 
the same road length and substitutes a very light task for a heavy 
manual one. 

(4) Taken over a period of years the unit cost may be slightly in favour 
of the spraying treatment. Probably, costs of spraying could be 
yonsiderably improved by spraying in the' very' e~rly stages, say twelve 
months after construction, whilst weed growth is still small and 
sparse. It 



Offioer: 

~: 

~: 

Speoies: 

Treatments: 

J. McIntosh 

Maroh 1966 ' 
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APPENDIX IV 

EXPERIME.'N'l' 15 

E~st Boyd State Forest 

Coast (silvertop) ash and oak ' 

Trees were treated by making one axe cut for each fou~ inohe~ of, 
diameter, at easy cutting height and applying 1" ml., q!l8llti ties of the 
following formulations:-' 

(1) 

(2) 

() 

5% a.e. pioloram amine salt + 2(J/o a.e. 2,4-D amine salt 

2.5% a.e. " " .. + 10% a.e,. .. " " 
1.Cf/o a.e. " 11 .. + 4% a.e. 11 " ft 

Result~: 

After an inspection in June 1966 it was reported that for the 5% 
pioloram the ash showed complete death of foliage and no regrowth. Oaks up 
to 1" d. b.h. also showed complete death 'of foliage and no regrowth but larger 
plants up to 3" d.b.h. were only partially affected. In the 2.57b picloram 
plot all ash stems were affected but only a small proportion showed complete 
crown death. -Some oaks showed scattered dead foliage, the remainder appearing 
normal. ' 

All ash stems were affected by the 1.r:Jfo concentration some more than 
othel;'s. ~ro trees however showed complete death of foliage. Oaks showed little 
or no effects. 

Conolusion: 

It appeared at this stage that 5% pioloram was necessary to kill 
silvertop ash saplings while the reaotio~ of oak to this herbioide was some-. 
what erratic. ' 
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APPENDIX IV 

EXPERThlE}fr t 16 

.Officer: J. Mclntosh 

~: March 1967 

.§.i:l&: East Boyd State Forest 

Species: Silvertop ash and oak 

Formulation: Picloram amine salt 5% a.e. + 20% a.e. 2,4,5-T amine salt 

Treatments: 

Trees were treated at easy cutting height by making one axe cut for 
each 4" d.b.h. and applying the following dilutions and quantities:-

Treatment Number Dilution MIs .pe_:t:'_cu t 
in wat§:t:: 

1 undiluted 1 

2 undiluted 2 

3 1: 1 1 

4 1: 1 2 

5 1 :4 1 

6 1 :4 2 

ProP.'ress ReJ?ul ts: 

By July 1967 all silvertop ash in treatments 1,2,3 and 4 appeared 
to be dying with no sign of regrowth. It was considered that these stems 
would be completely killed by these treatments. 

t • 

Some oaks appeared to be completely dead while others were affected on 
one side only. However as the leaves of the latter trees were still dyine it 
was thought that many more would eventually succumb to the treatments. 

In treatments 5 and 6 smaller sten;s of ash and oak appeared dead 
while stems 4" d. b.h. and over were a}:lparently unaffected. 

In summing up, it was considered that treatmen:bs 1 to 4 could prove 
satisfactory while 5 and 6 may only prove effective on stems 3" d.b.h. and under. 



Officer: 

D.ate: 

~: 

R. Truman 

January 1951 

Putney workshop 
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APPENDIX V 

EXPERIMEirr 1 

Treatments: 

Plot Treatment 
i No .. 

1 100 Ibs. sodium trichloroacetate 
. (TCA) + 8 lbs. a.e. 2"4,5-T butyl 

ester in 200 gals. water. per acre. 

.2 . Emulsifiable 'creosote containing 

Plot 
size 

110 sq.ft. 

1~ pentachlorophenol at 10,gals. ' 110 sq. ft. 
in 200 gals. water' per acre 

3 , Existing weeds chipped out followed 
by the' appH.cati.on of Concentrated. 110 sq. ft. 
'Borasou at 8 Iba. per 100 sq.ft. 

'4 Monuron at 50 Ibs. per acre in 200 
gals. water 110,sq.ft. 

5 Polyborchlorate* . 
at 31 Ibs. in 2 gals. water per· 100 220 sq.f't. 
sq. ft. . . 

6 Polyborchlorate at 3 Ibs. in 2 gals. 
water followed by cQncent~ated 220'sq.ft. 
Borascu at 10 lbs. per 100 aq.ft. 

7 Ureabor at 2 Ibs·. per 100 sq.ft. 180 sq. ft. 
. ' .. ... .. -.. - " . -3i Iba. polyborchlorate + 2i oza. 8 

monuron in·i gal. water per 100. 180 aq.ft. 
sq.ft. 

':"' 

9 D. B •. granular at 3 lbs. per 100 170 sq.ft. 
sq.ft. 

- .. 

Amount Appl.ied 

4 ozs. sodium T.C.A. 
+ 25 mla.. 40%' a.e • 
2,4,5-'1' ester in i 
gal. wa.ter. 

.. . 
1-14 mls. of the 
formulation in i 

'gal. water. 

9 Ibs. Concentrated 
J3orascu~ 

2 ozs. m9DUron in i 
,gal. ,water. 

8lbs. 
po~ybQ~hlorate in 4 
gals •. water. 

7 lbs. 
polyborchlorate in 
4i gals. water . 
followed by 22 lbs. 
Concentrated Botascu 

3.7 lba. Ureabor. 
. III • . . 

6 Iba. 
polyborchlorate + 4 
ozs. monuron i.n 3 
gals. water. 

--... .. 
5 lba. D.B~ granulax 

* K small amoUllt of wetting agent was added to all ,!>olYQorchlorate 
formulations. 



(1) 

(2) 

(1) 

(2) 

(3) 

(4) , 

(1) 

, ?pecies 

Plo.:!L1 -

Plo_tS ... 

Plot 1 ... 

Plot 8 -
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APPENDIX V 

ExPERThtENT 1 
(con'd) 

The tr.ea tments' applied" can be 'roughly ,classified as f61lQVf~:-

(a) '''Chemical, mowers It 

sodium TCA + 2t 4t5-T ' 

'ernulsifiable creosote'+ pentachloroPhenol 
(b) "Ohemical mov~er" arid 80il .sterihmt 

polyborchlorate (sodium borateS' + sodium chlorate) 

Monuron 

Ureabor (Monuron +, sodium b~rates) 

D. B. granula' (2,4..,.D ;- s'odium' borates) 
(c) Soil ste;r;i1an!,' ',,' 

Conoentrated Boi-aseu -( sodium 'bore te ore) 
, . . 

Weeds present in all plots were as follows:~ 

couch 

,sUlllJ!ler grass 

p8spalum ' 

cudweed 

Jersey cudweed 

shepherd's'puxse 

bushy starw<:>J...-t 

peppercress 

tall fleabane 

Mexican tea 

'-

... 

.9.Y.n,odon ,.dac tylon 

Digitaria sanguina~is 

Pasualum dilatatYm 

Gnaphelium' spicatum 

GnaWlalium luteo ~ album 

Capsella bursa-pastoris 

Aster subulatus 

"Erigergn ~loribundtis 

, ,cheno.,podium amb:rosioides 

Others found only in: one plot were as follows :,-

fat hen Chenopodium album 

bl~erry Rubus £ructicosus 

cobbler's pegs Bidens piloes 

dandelion ~araxacum~~fficinale 

milk thistle Sonchua oleraceu~ 

nut-grass, C,nerus rotundus, 

plant~in Plantago lanceolate: 
, • 3 



Results 
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APPENDIX V 
I 

EXPERDlENT 1 
(contd) 

Inspections were carried out one and eighteen months after treatment, 
during which time fifty-four inches of rain fell on the plots •. The following 
are the results noted at these inspections. 

Plot 1 - Sodium T.C."A. + 2,4t5-T butyl ester. After one month most of the couch 
grass had browned off. but some small areas were still green. All broad-leaf 
weeds appeared dead with the exception of bushy starwort which showed dead 
leaves, but the stems were still green. After,18 months this plot was heavily 
re-infested. 

Plot 2 - Creosote + pentachlorophenol •.. 

Cudweeds appeared dead after one month. The other plants were 
exhibiting dead foliage but also showed healthy new growth. Broad-leaf plants 
were affected more than the grasses. After 18 months this plot was in a similar 
condition to Plot 1. 

Plot 3 - Concentrated Borascu. 

At the time of the first inspection no broad-leaf weeds or grasses 
were present on this plot, but after 18 months it was fairly heavily infested 
with broad-leaf weeds and couch grass. 

Plot 4 - Monuron. 

After one month all weeds were dead with the exception of three 
Mexican tea plants which however were chlOrotic and unhealthy. After 18 months 
only one broad-leaf weed 'and two established couch runners were present. 

Plot 5 - Polyborchlorate. 

All top growth was dead after one month and at the time of the last 
inspection the average of five.random counts showed 7 weeds per 10 sq.ft. 

Plot 6 - Polyborchlorate + Concentrated Borasou. 

Effects were similar to Plot 6. The final count showed 6 weeds per 10 
sq. ft. 

Plot 1 - Ureabor. 

After one month all broad-leaf plants were dead. Some nut-grass which 
appeared to stem from beneath the sleepers was. still green. After 18 months 
random counts showed 15 plants per 10 sq.ft.···These plants were mainly nut-grass 
and were alongside the sleepers. 

Plot 8 - Polyborchlorate + monurori 

By the time of. the first inspection all top g~owth was dead. Final 
counts showed an average of 4 plants per 10 sq.ft. 

Plot 9 ~ D.B. granular 

After one month the majority of broad-leaf weeds were dead while a 
few of the remainder.showed epinastic responses. By the time of the final 
inspection this plot had been re-infested with bunchy sedge (Cyperus polystachos~ 
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EXPERIMEl'fr 2 

Officer: R. Truman 

~: Commenced 1darch 1959 

Site: The rail siding at Wauchope 

Plot Size: One hundred sq. ft. 

No. Treatment Weeds per sa.ft * 
June 59 Sept. 59 Jan. 60 

1 2 ozs. monuron in 1 gal. watsr 9 13.5 18.5 

2 3£ Ibs. Polyborchlorate in 2 gals. 20.5 18 55.5 
water 

.. 3 3 Iba. Polyborchlorate in 2 gals • 
water + 2 ozs. monuron in 1 gal. 2.5 4 7.5 
water 

4 As for 3 but monuron application 27** 13.5 24.5 
delayed for 3 months 

5 As for 3 but monuron application 
delayed for 6 months 15 49.5** 1.5 

6 3 lbs. Polyborchlorate in 2 gals. 4 23 24.5 
water + 10 lbs. Concentrated 
Borascu 

7 As for 6 but Concentrated Borascu 55** 14 29 
application delayed for 3 months 

8 As fo+, 6 but Concentrated Borascu 17 28.5** 30 
application delayed for 6 months 

9 Control-weeds chipped out by 
mattook 49 107 ND*·~* 

* Average figure for two plots. Twenty random counts were made in each 
plot. 

** 
*** 

Delayed treatments applied. 
Not done, one plot uncountable. 

. I 

I 



r-

Amitrole 

Ammate 

Atrazine 

Bromaoil 

2,4-D 
DCPA 

2,4-DES 

Dinoseb 

Diquat 

Diuron 

DNOC 

2,2-DPA 

MCPA 

Monuron 

Neburon 

Nitrofen 

Paraquat 

Picloram 

Propazine 

Simazine 

2,4,5-11 

TCA 
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APPENDIX VI 

LIST'OF HERBICIDES 

3-amino-1,2,4-triazole 

ammonium sulphamate 

2-ohloro-4-ethylamino-6-isopropylaminQ-1,35-
triazine 

5-bromo-6-methyl-3-(1-methyl-n-prop,yl) uracil 

2,4-diohlorophenoxyacetic aoid 

2;3,5,6-tetrachloroterephthalio acid 

2-(2,4-dichlorophenoxy)ethyl hy~rogen sulphate 

2-(1-methylprop.yl)-4,6~dinitrophenol 

9,10-dihyro-8a,10a-diazoniaphenanthrene-2A 

NI-(3,4-dichlorophenyl)-N-dimethylurea 

2-methyl-4,6-dinitrophenol 

2,2-diohloropropionic acid 

'4-chloro-2-methylphenoxyacetic acid 

N'-(4-chlorophenyl)-NN-dimethylurea 

N-butyl-NI-(3,4-diohlorophenyl)-N-methylurea 

2,4-dichlorophenyl 4-nitrophenyl ether 

1,1'-dimethyl-4,4'-bipyridilium-2A 

4-amino-3,5,6-trichloropioolinic acid 

2-chloro-4,6-bis(isoprop,ylamino)-1,3,5-triazine 

2-chloro-4,6-bis(ethylamino)-1,3,5-triazine 

2,4,5-trichlorophenoxyacetic acid 

,trichloroacetic acid 

,', 




