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SUMMARY

The susceptibility of five species of Eucalyptus and two
species of Angophora to various formulations of 2,4,5-T,
2,4 -D and mixtures of 2,4,5 -T and 2,4 -D applied to fril cuts,
cut stumps, and as foliage sprays to coppice re- growth was
studied.

No great differences in susceptibility at different concentra-
tions were observed under the relatively uniform conditions of
the trial. It is considered that the technique of applications
does influence the effectiveness of the treatment.

Other factors influencing the reaction of species to herbicides
are suggested.

INTRODUCTIONe

The development of natural land resources commences with
clearing, which under many conditions iri Australia, means.,
removing Eucalyptus growth and associated species

The earlier, methods of clearing. Eucalypts using the axe as,
either a felling or ringbarking tool, have largely been super -
ceded by bulldozing and mechanical logging, followed by
windrowing and burning.

While these modern methods have proved both economical and,
effective, the problem of sucker or seedling regeneration,'
particularly of the Eucalypts, remains serious in both agric-
ulturalland and industrial development schemes such as power,
line rights of way.

This problem is not always adequately handled by sucker
bashing or the use of arsenical compounds.

With the advent of hormone herbicides, studies were commenced
in 1951 to evaluate their place in the specific problem of
Eucalypt control. Work at the time with the hormone 2,4,5 -T
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indicated the possibility.. of variation in susceptibility of

species within the same genus, so that these studies became
important initially to test the susceptibility of particular
species representative of the major groups commonly recognised
within the genus Eucalyptus and the Angophorae

2. MATERIALS AND METHOD

The species selected for treatment were:

Eucalyptus.Wilkinsoniana - Thin - leafed Stringybark

Eucalypt s umbra Bastard Mahogany

Eucalvptussideronhlòia Broad - leafed Ironbark

Eùcalvptus tereticornis. .
o Forest Red Gum

Eucalyptus pünctdte m = Grey. Gum

Angophora Bakeri
.

o "Small - leafed Apple

Anaophorä costate Sydney Red, Gum

Uniform stands of 8 trees per treatment of E.Wilkinsoniana,
E. siderophlóiá, Eunctata and A. Bakeri were selected for
stump and,frill treatments in the Burragorang Valley; uniform.
stands of at least 25 clumps per treatment of 2year old coppice
regrowth of E. . tericorriis was selected at Silverdale andE umbra and A. costata at Wyeeó

The formulations selected included emulsifiable,.non- emulsifiable
and aqueous solutions of hormone herbicides.

(a) 2,4,5 -T acid - emulsifiable concentrate 36% w/v a.e.

(b) 20:25-T butoxy ethanol ester emulsifiable, concentrate
36% w/v a.e.

(c) 2,415 -T butoxy ethanol ester non-emulsifiable concentrate
36% w/v a oe o

(d) 214,5 -T trithanolamine salt aqueous. solution. 25% w/v á.e.0

(e) 2,47D and 2,425-T butoxy ethanol esters -- emulsifiable

20% w/v a.e. 2,4mD
20% w/v_aoeo 294,5T.

(Cont'do)
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(r) 2..,4-D and 294.95-T butoxy ethanol esters -

Emulsifiable-concentrate

16jo w/v aoe. 294mD
8% w/v a.e.2,4,5-T.,

(g) 94- D'Butoxy'ethánól ester emulsifiable concentrate

Three techniques of application were studied, .viz ;frill. treat-
ment, stump treatment and foliage application. "In both frill
and stump treatments sprúys.were applied; at the rate of 1..fluid
oz, per inch of trunk diameter. In foliage application both
the stems and leaves were wetted to the point of run "off. ;

In all treatments the formulations used were diluted on an acid
equivalent basis. ; The . concentrations applied varied with the
technique of application' and were as follows:

2.5% w/v total a._e. for frill treatments.

5% w/v total a,e, and 2,5jo w/v total a.e. for stump
treatments; and

l' w /v, 0,5 w/v and O.lo w/v total a.e, for foliage
treatments.

The oil based emulsifiable and non- emulsifiable formulations
were diluted in diesel distillate and the amine formulation in
water for both frill and stump applications. Treatment of frill
cuts and stumps with diesel distillate alone and untreated
frilled trees and stumps served as controls. All foliage
treatments were applied in water. Unsprayed regrowth served as
control.

Trees, stumps and coppice were observed, at various time
intervals after treatment and their reactions recorded as
"defoliation ", "regeneration ", "death of species ", or
"no visible affect ",

In the tables listed results are converted to percentage of
population treated.

3. RESULTS:

The results of frill and stump treatments are recorded in
Tables 1 - 5 and are summarised:
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Firstly there is no significant variation in the susceptibility
of the different species selected except in the case of the
triethanolamine salt of 2,4,5 -T;

Secondly, the affect of diesel distillate masked any likely
yariat ;ipn.in susceptibility to the oil based formulations used;,,

Thirdly, aqueous solutions of 24415 -T triethanolamine were
effective on species, except grey gum? involving stump treatment
and were ineffective on E.siderophloia and E.Wilkinsoniana
involving frill treatment;.'.
Fourthly, _the frilling technique Was nót, genéraliy -sati.sfac-
tóry in preventing re,generationy while stump treatment ,gave
mpre reliable r.esults.

The results of 'folia.ge treatments are:súmrñarised 'in Tables

6, and .

All species tested were found'susceptible'to foliage treatment
and no variation in susceptibility due to concentration or
formulation was" recorded.á



TABLE 1. 55- 5
FRILL TREATMENT

Percentage of Eucalyptus.Wilkinsonianá (Thin- leafed.Stringybark)
trees'' defóliated,' regenerated, dead or not visibly'affected at
different times' after treatment,

TREATMENT

-: %

total
a.e.

17 weeks. . 52 weeks 85 weeks

Def. Reg:
affec t

Def. Reg.
No

affect
Dead Reg.

..

affect

(1) 2,4,5-T emulsif-
iable acid 2.5f ...100 25, 37.5 37.5 62.5 37.5

(2) 2,4,3-T non
emulsifiable
butoxy-
ethanol ester ; 2.5% 100 t 50 - 50 . 75

;

25

( 3) 2,4,5-T emulsif-
iable butoxy-
ethanol ester . 2.5/ 100 . 50 50. 75 25

(4) 2,4,5-T amine
triethanol amine
salt 2.5% 100 100

( 5) 2,4,5-T and 2,4-D
in a 1e1 ratio
on a.e. basis
emulsifiable -:

butox,yethanol
esters 2.5% '50 75 25 37.5 37.5 25

(6) 2,4,5-T and 2,4-D
in a 1:2 ratio
on an a.e. basis
emulsifiable
butoxyethanol
esters 2.5% 62.5 57.5 62.5 37.5

.

50 50

Diesel distillate
alone 1100 25 25 50 50 25. 25

Untreated 100 25 75 25 . 75.



TABLE 2. 55 -6
FRILL TREATMENT

Percentage.. of E. siderophloia (Broad-leafed Ironbark)

trees defoliated, regenerated, dead or not visibly

affected at different times after treatment.

TREATAIiT T

0
17 weeks 52 weeks 85 weeks

Total
a.e. Def. Reg. affect Reg.

Reg affect
Dead Reg.

No
affect

(1) 2,4,5-T emulsif-
iable acid 2.5% 12.5 87.5 12.5 87.5

(2) 2,4,5-T non
emulsifiable
butóxyethanol
ester 2.5% 100 100 100

( 3) 2,4,5-T emulsif-
iable butoxy-
ethanol ester 2.5f 100 100

,. 100

(4)-2,4,5-T amine
triethanolamine
salt 2.5% 100 100 100

(5) 2.4.5-T and 2,4-D
in a 1:1 ratio
on an a.e. basis
emulsifiable
butoxyethanol
esters 2.5% 100 -100 100

( 6) 2,4,5-T and 2,4-D
in a 1:2 ratio
on an a.e. basis
emulsifiable
butoxyethanol
esters 2.5% 100 100 100

Diesel distillate
alone 100 100 100

Untreated



TABLE 3. ;5 -7

FRILL TREAT1VIENT

Percentage of E. purictata (Grey Gum) trees. defoliated,
regenerated, dead or not visibly affectód at different
times aftér' treatment;

TREATMEDT T total

a.e.

17 weeks- 52 weeks 85 weeks

Def, Reg. NO
affect

Def. Reg. NO
affect

Dead Reg. NO
affect

(1) 2,4,5-T emulsif-
iable acid 2.5% 100, 100 12.5 87.5

(2) 2,4,5-T non emuls.
butoxyethanol
ester 2.5% 25 75 62.5 37.5 50 25 25

(3) 2.4.5-T emulsif-
iable butoxy-
ethanol ester 2;5% 50 50 .62.5 37.5 75 12.5 12.5

(4) 2.4.5-T amine
triethanolamine
salt 2.5% 100 100 75 25

(5) 2.4.5-T and 2,4-D
in a 1:1 ratio
on an a.e, basis
emulsifiable
butoxyethanol
esters 2.5% 100 12.5 87.5 12.5 87.5

( 6) 2,4,5-T and 2,4-D

in a 1:2 ratio
on an a.e. basis
emulsifiable
butoxyethanol
esters 2.5% 100 12.5

.

87.5 50 50

Diesel distillate
alone 100 100 100

Untreated 100 100 100



TABLE 4. 55- 8
FRILL TREATMENT

Percentage of Angophora Bakeri.(Small leafed,Apple)

trees defoliated, regenerated, dead or not visibly

affected at different timos after treatment. ,

TREATMENT
% 17 weeks 52 weeks 85-weeks

total
as9 Def. Reg.

affect
Def. Reg.

No
affect

Dead Reg.
rTo

affect

(1) 2,4,5-T emulsif-
iable acid 2.5% 12.5 87.5 12.5 87.5 100

(2) 2,4,5-T non emuls.
butoxyethanol .

ester 2.5% 100 100 100

(3) 2,4,5-T emulsif-
iable butoxy-
ethanol ester 2.5% 100 87.5 12.5 100

(4) 2,4,5-T amine
triethanolamine
salt 2.5% 37.5 62.5 62.5 37.5 62.5 37.5.

(5) 2,4,5-T and 2,4-D
in a 1:1 ratio
on an a.e. basis
emulsifiable
butoxyethanol
esters 2.5% 12.5 87.5 50 50

,

100

(6) 2,4,5-T and 2,4-D
in a 1s2 ratio
on an a.e. basis
emuls. butoxy-
ethanol esters 2.5/. 37.5 62.5 50 50 100

Diesel distillate
alone 100 50 50 75 25

Untreated 100 50 50 50 .

50



TABLE 5. 55 -9
STUMP TREATMENT

Percentage of stumps showing regeneration at three
different. times, in weeks, after treatment

total
a.e.

Eucalyptus
Wilkinsoniana

E.siderophloia E.punctata
Angophora
Bakeri

33 52 85 33 52 85 33 52 85 33 52 85

2,4,5-T emulai-
fiable acid

2.5% 12.5 0 0 12.5 37.5 50 0 50 50 37.5 37.5 37.3

5.0% 0 0 0 0 12.5 12.5 0 50 50 50 62.5 62.5

2,4,5 -T non-
emulsifiable
butoxy
ethanol ester

2.5%

5.0%

0

0

0

0

0

0

0

0

12.5

0

12.5

0

37.5

0

5Ó

12.5

50.

12.5

12..5

0

75

37.5

37.5

0

2,4,5 -T emuls. 2.5% 0 0 0 0 12.5 12.5 37.5 37.5 37.5 0 , 75 2:

butoxyathanol
ester 5.0% 0 0 0 0 25 25 0 12.5 0 12.5 .25. 50

2,4,5-T tri-
ethanol amine
salt

2.5%

5.0%

12.5

12.5

0

0

0

0

0

0

37.5

12.5

37.5

0

62.5

75

50

87.5

37.5

87.5

37.5

0

50

75

12.5

25

2,4,5 -T and
2,4 -D iñ l:l

ratio of acid
equivalents
emulsifiable
butoxyethanol
ester

2.5%

5.0%

0

0

0

12.5

0

0

0.

0

0

12.5

0

12.5

37.5

12.5

37.5

12.5

37.5

12.5

.25.

12.5

50. 2r

75 37.5

Ditto in 1 :2
ratio 5.0% 0 0 0 0 25 25 Ö' 12.5 12.5 0 62.5 25

Diesel
Distillate 25 25 25 0' 0 0 50 50 . 50 . 0.. . 25 75

No treatment 100 0 0 100 100 100 100 100 100 100 100 100



TABLE 6.
JJ - lO

FOLIAGE TREATMENT

Percéntage of E. tereticornis (Forèst Red Gum)

coppice dead at different times after treatment,

% total a. e.
% of stumps showing

dead shoots
in diluted spray ? month's 19 months

2,4,5-T butoxy ethanol 0.5

ester emulsifiable 100 l00

concentrate 0.1

2,4,5-T and 2,4-D butoxy
ethanol esters in a 0.5

ratio. of 1:1 based on 100 100

a.e. emuls. conc. 0.1

2,4,5-T and 2,4-D butoxy
ethanol esters in a 0.5

ratio of 1:2 based on 100 . 100

a.e. resp.emulsifiable
concentrate

0.1

2,4-D butoxy ethanol ester
0.5

emulsifiable concentrate
0;1

100

'

100

2,4,5-T triethanolamine
salt aqueous concentrate.,

0.5

0.1

100 100

Unsprayed control - 0 0



TABLE 7.
55 - 11

FOLIAGE TREATMENT

Percentage of E. umbra.(Bastard Mahogany) and A. costata.
(Sydney Red Gum dead at different times after771;76757.

% total a.e.
in diluted

spray

% of stumps of
E. umbra

% of stumps of
A. costata

showing dead
shoots

showing dead
shoots

6 months 12 months 6 months 12 months

(1) 2,4,5-T emulsifiable
acid

1.0 100 100 100 100

0.25. 100 100 100 100

(2) 2,4,5-T butoxy ethanol
ester emulsifiable
concentrate

1.0

0.25

100

100

100

100

. 100

100

100

._ .100

(3) 2,4,5-T triethanolamine
salt in aqueous
solution

1,0

0.25

100

100

100

100

100,

100

100

100

(4) 2,4,5-T and 2,4-D
butoxythanol esters
in a 1:1 ratio
based on a.e.
emulsifiable conc.

1.0

0.25

100.

100

100

100,

100

100

100

100

( 5) 2,4,5-T and 2,4=D
butoxyethanol esters
in a.1:2 ratio based
on a.e. emulsifiable
concentrate

1.0 .100 100 100 100

Unsprayed control - 0 0 0 0
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4. DISCUSSION

These studies were designed to test the susceptibility of
species to different formulations of hormone herbicides
applied in different ways and did not study their reaction
at different stages of growth.

Three main affects are shown in the reactions of the selected
species:

Firstly, there is no great variation in susceptibility of
the species treated under - similar conditions.

Secondly, the affect of hormone herbicides on Eucalyptus
and Angophora species is related to the technique of applica-
tion employed. It is considered that frill treatment is not
fully reliable; that stump treatment is satisfactory in
preventing coppice regeneration and that foliage spraying is
highly effective on young regrowth.

Thirdly, increase or decrease in concentration does not
greatly influence final results provided sprays are properly
applied.

The studies show that the susceptibility of species to 2,4 -D,
2,4,5 -T and mixtures merits further evaluation.

As no great variation in susceptibility under similar condi-
tions was observed and in view of known variation in field
results, further investigations on the influence of seasonal
conditions, stage of growth, climate and factors affecting
absorption, translocation and mode of action of hormone herbi-
cides are suggested on these and other species.
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