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: - TO_FOREST MANAGEMENT =

by R.'Truman®

. SUMMARY

Trials carried out against spotted gum, Eucalyptus
maculata, using a number of formulations have shown that the
best control can be obtained using either 2,4,5-T butyl ester.
W% a.e. in dieselene or 2,4,5-T amine salt L% a.e. in water,
applied to frills and cut stumps., : A

- Costing trials carried out against narrow-leaved
ironbark, E. crebra, using the ester have given erratic B
“results for cut stumps indicating a necessity for the
refinement of application technique. Experiments along -
these lines have shown that with spotted gum, a time’ lapse
between cutting and herbicide application of up to one hour
.does not.affect results as long as the bark on the stumps 1s

sprayed to ground level to the point of run-off.

1. INTRODUCTION

.~ " The production of_coppice‘grOWth;by edcalypts
felled or rung during thinning or land clearing operations
can constitute a problem of major economic importance, as in
most cases "sucker bashing" is necéssary for &t least four.
~ years in order to ¢ffect complete eradication. Should .=

- eircumstances be such that areas have to be left for two =~
years without treatment, the cost of "sucker bashing"
“eventually carried out can in many instances rival that of *

the original felling and ringing. - ‘

. . This paper describes experiments carried out in
order to investigate the possibility of preventing -the
production of coppice and sucker growth by the use of
herbicides in conjunction with timber stand improvement _
operations. Although the initial outlay would be greater,
the extra cost would be cancelled out by the otherwise -
necessary manual retreatments. The removal of this necessity -
would also enable larger areas to be covered. ' ‘

xForesti‘y Commission:of New South Walés.

’
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2. EXPERIMENT NO. 1.

(1) Experimental.

The first experiment was carried out using spotted gum,
Bucalyptus maculata, as the test species. This selection was
. prompted mainly by the fact that a number of forests carrying .
-spotted gum are situated near Sydney, thus enabling frequent
‘inspections to be carried out with the minimum of travelling.

- Four series of trials were carried out at the following
locations: L , o
‘ September 1954 - Olney East S.F. No., 124
December 1954 - Olney EBast S.F. 124
March 1955 - Nowra S.F. No. 423 -
June 1955 - Currambene S.F. No. 148

Plots were marked out so as t0 contain approx1mately
thirty (30) trees to be treated. The plots were randomized and
with the exception of the December series, were duplicated. . Two
types of treatment were carrled out, namely, frills and cut stumps
and -basal bark. _ _

: (&) Frills and cut stumps - Small trees were felled by making

three axe euts around the base as close to the ground as possible;
so as to leave stumps having cups in the top. Trees too large
to be prepared in the above manner were frilled as close to the
ground as possible. The frills were made by downward axXe cuts
around the base of the tree, through the bark into the wood, at
the same time turning out the wood and bark. Frills did not
necessarily- connect but at least: overlapped.

.The formulations used are shown in Table I (see De
Ligquid formulations were applied using knapsack sprayers, while
- a spatula was used for ammate crystals. Red dyes were incorpor-
ated in all hormone and arsenic formulations to ensure that no
trees or stumps were missed. Waxoline red O S was used for oil
solubles and rhodamine B for water solubles. .

(b) Basal bark - Trees were sprayed around the.base to a
height of approx1mate1y elghteen inches above ground level. . " The
-formulatlons applled appear in Table 2 (pe .

(11) Results.

The final’ inspect1on of all plots was made during
December 1956, Trees were classed as dead when they had no
crown and showed no suckers att he base.  The trunks of trees
. 80 classed were invariably dried out and devoid of bark.-'-Stumps.
were classed as dead if they showed no suckers.. ' o



TABLE

I.

PERCENTAGES KILL OF FRILLED TREES AND CUT STUMPS

All

N,
3

September December Maroh June
TREATMENT 1954 1954 1955 1955 Seasons
. . Trees |Stumps Trees | Stumps|| Trees | Stumps|| Trees. Stumps Irees | Stumps

2ri oty oster 74 | 76 59 55 | 88 | 43 56 | 5 63 | 5
1% acid equivalent (?5/$1f (16/2) (10/17) (6/11) (11/&9) (20/a6) || (18/32)|(13/24) | (62/99) |(55/102)
2,4~D othyl ester 100 46 87 57 100 88 Il 65 87 85 67
in dieselene, 4% a.e.| (25/25)|(13/28) | (13/15)| (4/7) | (27/27)|(29/33) (26/40) [ (16/22) | (91/107) (62/92)
2,4-D amine salt 57 50 83 86 61 | 80 85 79 n | omn

_in water, 1% a.e. (13/23) |(17/35) | (20/12) |(12/14) | (22/36)| (24/30) || (35/241)|(19/24) | (80/112)| (72/102)

’ : ’ . ) r . ' ’ . ) '

2,4=D emine salt ) , . oW
in water, 1% a.e. .82 | 20 100 69 76 92 65 | .60 - 70 61
plus 1% borax - (14/27)| (6/30) | (17/17) (9/15) (22/29)|(34/37) | (22/34) (9/15) | (75/107) (58/95)
2,4-D amine salt - 75 | 59 . | 100 | 59 | 88 85 o7 68 87 | 70
in water, 4% a.e. - (27/36) |(16/27) | (13/12)|(20/17) || (21/24)|(33/39) | (30/31) {(21/31) | (90/103) (80/114)
2,4,5-T butyl ester | 90 | 86 . 57 | o0 79 80 81 | ‘69| 78 | 73
in dieselens, 1% a.e.| (26/29){(25/29) | (13/23)| (0/8) | (22/28)|(32/20) | (38/47)| (9/13) (99/127)| (66/90)

- 2,4,5~T butyl ester 100 | 100 .. 95 67 || 100 | o1 98 93 99 | 90
in dieselene, 4% a.e.| (42/42) |(16/16) (18/19) | (6/9) | (30/30)|(30/33) || (47/48) |(14/15) | (137/139) (66/73)
2,4,5=T amine salt 83 62 90| 73 3 | 100 82 95 .66 83
in water, 1% a.e. (34/21)| (8/13) | (9/10) [(11/15) (16/47){(10/10) || (28/34) |(19/20) (87/152))| (48/58)

-« % Figures in brackets

are trees killed over those treated, .
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TABLE ~ I.
o September ' December March  Juns ALl
TREATI\ENT o 1954 . 1954 1955 1955 _ _Seasons '
o Trees Sﬁnnps  Trees | Stumps | Trees | Stumps Trges Stumps | 'Trees - [Stumps
254, 5=T amine salt .
in water, 1% a.e. - 83 | 59 | 60 39 - 33 "85 85 | . T8 69, | -. 89
plus 1% borax (34/41) | (10/17) | (12/20) | (7/18) | (9/27)|(28/33) || (29/34) |(18/23) | (84/122)|(63/01)
:2,4,5=T amine salt 86| 91> 95 | 100" | . 96° 93 1060 | 100’ %4 95 -
in water, 4% a.e. (32/37) |(21/23) | (21/22) | (5/5) | (23/24)|(37/20) | (36/36)|(23/23) | (112/119) |(86/91)
Ammate, 40% in weter | - 73 | 70 67 | 67 861 ..8 | 97 | 90 81 70
SR (19/26) {(21/30) | (18/27) | (4/6) | (18/21)|(24/42) || (30/31){(26/29) | (85/105)|(75/107)
| . )
Ammate crystals - - 81 100 100 93 77 71 82 9
S - (13/16) | (8/8) | (13/13)|(43/46) | (34/44) |(10/14) | (60/73) |(61/68)
Sodium arsenite, - - 66 | 5 | 83 87 67 | 75 . )
5% in water - (14/22) | (2/4) | (20/24)|(26/30) | (28/42)| (9/12)
¥ - : I . 72 75
. ' (86/119) | (58/77)
Arsenic pentoxide, 77 68 - - - - - - ’ i
‘6% in water (24/31)|(21/21)
Controls. 34 7 29 10 5 28 20 20 23 19




PERCENTAGE KILL

TABLE 2
BASAL BARK APPLICATIONS

December

Trees 5" d b.h. and
under '

TREATMENT September March | June All"
1954 1954 1955 | 1955 Scasons.
;2 u—D ethyl ester 9 0 3 : 8 6
;1n dioselene, 1% aece (5/57)% (0/35) _(2/63) 1 (5/60) (ﬂ2/215).
_ ,u-D ethyl ester . 6 - 2 y - l
jln dieselene, 1%~ a.e. b (3/51) (1/62) .1 (2/55) | (6/168) |
‘ 1/) CM' 514.0 : S .. I
: o M—D ethyl éster o RS ROTE
1n dlcselene, h% a. e. 35 7 - 18 . |" 137 22 i
T | (23/66) . (10/55) | (9/68) | (u2/189)
24l 5-T Butyl ester in 30 -6 120 - ]-13 1 20
|dieselene, 1% a.c. (25/84) (2/32) (13/64)F (8/60)} (L8/2L40)
12,15, 5-T butyl ‘ester in . | . 42 - 11 {20 | 1w
|dieselene, 1% aves (6/52) - (8/72) | (13/6L)| (27/190)
B T o
4,5~T butyl ester Ly 36 5L U6 . {~‘h6:' )
(e dleselene, Uf a.c. | (51/116) (10728) |- (3u/63)| (28/61)| (123/268)
TAll trees.- ST ' , - A o S A
Ly5-T butyl ester 52 50 57 52 53
1£ dieselene, L% a.e. (49/95) (9/18) (53/58) (27/52) (?18/223)

~_ *Figures in brackets are trees killed over those tréated.‘




.TABLE 2

9 = LS

(Contd. )
. - TREATMENT September | December | March | June A1l
' | 1954 _ ’ _1954 ' : _1955_ 1955 - Seasons

2, u 5—T butyl ester in _ : . S ,

dleselene W% aees - | 53 _ - 6L . 65 | " 55 -} 58 a

Trees u" debeh and (W /77) (9/1u) | (33/51) | (26/u7) (109/189)

under ’ - o - ‘ . ‘ ,

2,14y 5T butyl ester in e L o

dieselene L% a.e. . 55 - 83 88 79 "o

Trees 3" debeh. and (30/55) (5/6) | (29/33) | (23/29) (87/123)
fvunder o 5 . . N . '

2 u,5~T butgl ester'in 65 - 8l 89 - 7M‘

dleselene L% a.e. o .65 . . :

Trees 2" deb.h. and - (20/31) (2/3) | (16/19) | (8/9) - (u6/62)

under : o R ' '
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. The results. obtalned are shown in Tables 1 and 2.
Where duplicate plots were troated, results have been
tabulated collectlvely. -

(iii) Discussion '

. Best overall results were obtained with L% a.e.
2 u, ~T ester and amine formulations. Of these two the
ester was more toxic to larger trees. -~ For example, during
September trees up to eleven inches d.b.h. were killed using
the ester, while trees of the same diameter treated with the
amine salt, after initially losing most of their crown,
finally recovered completely. Qut of 139 trees treated . .
with the ester, the only two trees not classed as dead had
completely lost their crown and bark but had suckered from -
below the frill. Of seven trees not killed by the amine
salt, three showed the same effect mentioned above, while
the remaining four, ranging from seven to eleven inches
debehe had complete crowns at the time of. inspection.
Seasonal variations in the application of these two form-
ulations were small, the ester tondlng towards better results
in September and March, the amine in December and. June. ‘
These trends were also followed by results obtained w1th cut
atumps.

Applications of 1% as.e. concentrations of 2,4,5-T
formulations gave results substantially inferior to the L%
ooncentratlons but follow1ng the same soasonal trends.

: 2,4-D formulations at L% a.e. concontratlons showed
more variation with time of application than 2,4,5-T but for.
frilled trees gave maximum kills equally as good. Effects,
however, were much slower to appear and in many instances
new growth appeared at the crowns before the trees finally
succumbed. Results with cut stumps were inferior to those,
obtained using 2,4,5-T at the same concentration.

The incorporation of borax in 2,4-D and 2,4,5-T
amine formulations only once gave results worth noting when
compared with the straight formulation, indicating that no
significant additional effects are brought about by this
1nclusion.

: In other trials carried out against ironbarks.

E. crebra, using arsenic pentoxide and sodium arsenite,.

killa of up to 75% were -the maximum obtained. . They were
included in these trials merely in order to compare their
effects with those of the hormone-type herbicides and ammate.
As can be seen .from Table 1, they again gave results in the
vicinity of a 75% kill. _
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3 Ammate (LO%) gave a similar result to arsenic while
ammate crystals were slightly better. The application of
ammate in the form of crystals to low cut stumps, and frills
is, however, a slow and laborious process and should be avoided
wherever possible. - , ' :

. - These treatments, arsenic and ammate, gave a very
quick crown kill followed ‘in many cases by the production of
suckers below the frill. . Hormone type formulations, on the
other hand, killed thé crown slowly (up-to 9 monthsg), this
- slow crown kill being followed by the production of far less
suckers. - Similar results have becn seen where trees are
ring-barked by removing bark and sapwood compared with trees
where only the bark is removed. From these results then it
would appear that the slower the crown kill, the less likeli-
hood there is of sucker growth. - : I

‘ '-Basal bark applications have shown that this method
is not suitable for large trees of this species. This is
probably because insufficient herbicide enters through the
thick bark to:be toxic to the tree., ' Best results were
obtained during March and June using U% a.e. 254,5=T butyl
‘ester in dieselene when 84% and 89% . of all trees two- inches
debshe and under were killed. . k s

One point of interest is the high susceptibility of
0ld coppiced stumps to all treatments including basal bark.
These stumps which were sprinkled throughout the areas treated
had in the past been deliberately coppiced at waist height for
the production of pit props and each stump supported either
‘two or three stems up to twenty feet in height. They were -
also susceptible to some extent to low frilling alone, which
accounts for the majority of trees killed in control plots.

3. -EXPERIMENT NO. 2

(i) Experimental

: In the iight oflthe resﬁlts’obtained in the previous
screening trials, it was decided to trecat larger plots in
order to gain information on costs and methods of application.

The area selected was part of Merriwindi S.F. No. 839
which is situated within the Pilliga National Forest near
Baradine.: Three plots each five acres in area were measured
out, one receiving normal t.s.i. treatment, the second, frill
and cut stump application of L% d.e..2,4,5~T butyl ester in
~distillate and the third, frill and cut stump. treatment with
5% arsenic -pentoxide in water. The species trecated Were



57 - 9
narrow-leaved ircnbark, E. crebra, and bull oak, Casuarina
luchmanni. . In. addition a number of trees of each ‘species
were basal bark treated- asing the ester.. The sizes of the
trees ranged ‘from one to d$wo inches d.b.h. for: the ironbarks
and up. to seven’ inches d.b. h. for the oaks. L N

(11) Results

. . No detalls of costs w111 be presented here for
thesc are not yet complete. .

S ThlS experimentxwasc:arrled out durlng March 1956 :
and by the -end of that year all ironbark stumps -in the normal,
~tes.1i. plot had suckered. The same was the case for most of

the .oak:stumps. . Ringbarked trees in. the same olot had C
produced suckers in many instances.: .

: In the arsenic plots all frilled 1ronbarks had lost’
their crown at the end of six months. and a large percentage
of stumps.and trees had produced sucker:growth. Oak stumpS i
and frilled trees all appeared dead and thcs have not

suckered since. .

At the end of one year trees in.the plot trecated .
w1th 2,43,5-T had completely. lost their crown and - trees .and
stumps were completely free of suckers. - :Six months later, .
- ‘however, retarded suckers began to appear from.ironbark . .. &
stumps, mostly in small groups. These stumos constituted
about forty per cent of those treated.

After one year bagal bark treated 1ronbarks had
been completely defoliated. Six months. later, however,
suckers appeared at ground level from about ten per cent of’
the treces. = A complete klll of all basal bark treated oacs
was obtalned. : Co :

(111) Dlscussion

Bull oaK is not regarded as a strongly suckcrlng
spcecies and. has proved extremely susceptible to both arsenic
pentoxide and 2,4,5~-T butyl ester at the concentrations used.
On the other hand, while the results obtained for the manual -
tes.i. and arsenic treatment of ironbarks,werefexpcctedy.the.f'
large percentage of stumps suckering in the 2,4,5-T plot was
surprising in the light of results with spotted gum.

Although it is quite conceivable that,narrow—leaved
ironbark is more resistant than spotted gum to the: application
of 2,4,5-T, good. results were obtained with frilled trees,
indicating that the treatment was adequate and that.some error
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“in technique of application was prescnt in the treatment of -cut
stumps. - Many of the stumps did not produce suckers until
eightéen months had clapsed and these suczers have remained .
depressed, indicating an.inhibitory effect only by the .2,4,5-T,
or that insufficient formulation had been retained by each
stump to effect a lasting kill,

. Hay (1956) applied solutions of dyes to the cut
surfaces of maribol plants and these dyes were found in the
vessels of the roots after excavation. ~He also found that
the dye moved down six to eight inches in half a minute when
applied to a freshly cut stump compared with about one inch

in. half a minute when five minutes were allowed to elapse.

It would appear then from these results that the possibility of
toxic quantities of 2,4,5-T entering into a stump diminishes as
the time interval between cutting and spraying increases.

When carrying out the trials against spotted gum,
treatment was made immediately after cutting, but-in the above
trials, where one man treated treecs and stumps prepared by
three axemen working along a strip one chain wide, small.
~ delays between cutting and spraying were unavoidable.

- . Various workers (Bramble et al. 1953; Worley gt al.
" 1955; McQuilkin 1957) found. that when using basal bark R
applications of herbicides to root-suckering species it was
necessary to spray the root collar in order to.effect a complete

, During the spotted gum experiment the bark on stumps
and below frills was sprayed to ground level to the point of
run-off and although instructions were-given to follow this
procedure durirg the Merriwindi trials, it may not have been
strictly adhered to, especially at such times when, after

- dropping behind the axemen in a dense stand of young saplings;
‘the spray operator was hurrying to make up time.

The following experiment then was carried out in
order to ascertain the effect of a time lag between cutting
and treatment on results for cut stumps. Variations in
technique of application were also included. :

L. EXPERIMENT NO. 3

(i) Experimental

Since spotted gum had been shown. to be susceptible
--to the recommended treatment it-was chosen for use in this
experiment. The siteé selected was Currambene S.E. and the
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trials werc carried out during September, 1957.

Four groups of fifty tr es less than four inches
d.b.h. were felled by making three axe cuts equidistant
‘around their circumferences so as to leave cupped stumps.
Lots of ten trces from each group were trcated at intervals
of O, Hhy,.15, 30 and 60 minutes after cutting. - The four
treatment technlques emaloyed were as follows.

Group 1. —'Stumps cut as low to the ground as p0351b1e,'
~cut surface only sprayed.

‘Group 2.v-'Stumps cut as low to the ground as possible,
‘ cut surface and bark sprayed to ground level
to the point of run-off. :

‘Group 3. - Stumps cut 12 “-— 18 inches high, cut surface
' only sprayed.

Group 4. - Stumps cut 12 - 18 inches highy cut surface
. . and bark sprayed to ground level to the point
of run-off.

A 4% a.c. solution of 2,4,5-T butyl ester in
dleselcne was used in all cases, the formulatlon being
anplled by means of a knapsack sprayer :

(ii) Results '

A final inspection of all stumps was made in June
1959, twentytwo months after treatment. .The presence or
absence of suckers was noted for ecach stump and for high
-cut stumps the dlstance of each sucker from the ground was
also recorded. :

The numbers of stumps show1ng suckers are shown
in Table 3 (p

(1i1) Dlscu531on

Although there-is an apparent difference between
treatments 1 - 0 and 1 - 60, this difference is not signif-
icant. These results show then that a time interval
between cutting and spraying of up to one hour can be
allowed to elapse without affecting the ultimate outcome
of the treatment. They also show that in order to obtain
a complete kill, the bark wmust be sprayed in an attempt to
reach the root collar. This is further exemplifled by the
faet that all suckers stemming from stumps in Group 3 came
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TABLE 3.

' NUMBER OF STUMPS SHOWING. SUCKERS.

Time*iag.(min.)‘

: GROUP | TREATMENT ‘
: : , b. -‘5 ;.‘15_ 30

1 ' Sfumps Cut‘lbw; - j1j'l_ 2 ) i_ 1 3
o cut surface only | ' ' i
sprayed. :
2 Stumps cut low, | 1 0 0 -1 o0
: cut surface and )

bark sprayed.

3 | Stumps cut high, Lo '_u_ 2 | .5

-} cut surface only . . - : SR
sprayed.

-4 - | Stumps cut high, (O o " O -0

: cut surface and o - L S

{ bark sprayed. - -
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from at or beIOW'grduﬁd-level, indicating that the trcatment
of cut surfaces, and not the bark, prevented suckering from
- the body of the stump but not from sround the root collar.

This experiment has.shown then that the suckering of
treated stumps in Merriwindi S.F. is most unlikely to have been
as a result of delays in treatment but is almost certainly tied
~up with failure to spray the surrounding bark adequately.-

In order to attempt to substantiate these results,
further experiments are now in progress against narrow-leaved
ironbark, narrow-lecaved box, E. pilligaensis, white gum,

E. rosgii, and red gum, E. blakelyi, at Merriwindi, Cumbil

and Goonoo State Forests.  These have been supplemented by
soil injection trials against narrow-leaved ironbark, aiumed at
the direct treatment of the root collars with measurcd amounts:
of herbicide. . = ' o -
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