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SUMMARY

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 1947-1967 inclusive. This work has fallen into
four main categories, namely weed control in conifer nurseries, selective
weed control in forests and plantations, tree poisening 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 sowing, 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
apﬁlication of mineral spirits with an aromatic content of approximately
20000 .

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 above 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
24445~T butyl ester and to a lesser extent picloram + 2,4~D or 2,4,5~T
formulations. None of these herbicides has proved entirely satisfactory
however as all have caused damage to pines, especially Pinus radiata,
even during the dorment season. In an effort to avoid or reduce pine
damage, trials are planned in which piclorem 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 meke possible the use of aerial °
application.




Investigations into the use of tree poisons as aids in
T.5.1. 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 fully investigated.

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

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

In the case of woody peremnnials, trials cacried 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 been found 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.
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Appendix IIT

Experiment 20
(con'd)

Conclusion:

The results obtained in this {rial can only be described as poor and in fact
vias considered that many of the trees classed as dead could recover, The eox—
periment was carried out under conditions of severe drought, but while this was
undoubtedly the major factor contributing to the lack of effect, the following
could have played a significant part,. ‘

(a) : A relative resistance of white box to nicloram
(b) Axe cuts too widely spaced
(e) " Insufficient chemical added to sach cut.

it




 Plot sige:
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Txperiment 21

Rede Turner and XK.D. Black

May 1956

Back Yamma State Forest

Bucalyptus albens

Five trees for sach treatment

Traatments gnd results:

ing height.

One out was made for cach 4" d.b.h.

Picloram treatments were applied to single axe cuts made abt easy cuti-

The picloram formulation used

was the amine salt and also contained the amine salt of 2,4,5T at four times the
) ety

picloram concentration.

The 2,4,5T amine salt alone, was applied to low cut complete frills.

The treatments and results obtained in January 1968 are contained in the following
table.
Treatment Date . Crowns¥ Crowns dead + | Orowms Suckers present
healthy those nearly rejuvenating | on bole
: 50
Control |May 66 | 5(5) | - - -
Aug. 66 5 (5) - - -
Nov,., 66 5 (5) - o -
Feb, 67 5 - - -
5% May 66 - 1 (2) 3 1 (0)
picloram | Aug. 66 - 4 - 1
1 ml, per| Nov. 66 - 1 (5) - 4 (0)
cut Feb, 67 - 3 - 2
5% May 66 - 4 (5) - 1 (0)
picloram | Aug, 66 - 5 - -
2mls. per{ Nov, 66 - 1 (5) - 4 KO)
cut Peb, 67 | = 3. = 2
2.5% WMay 66 - - (1) 3 2 (1)
picloram | Aug. 66 - 2 (5) 2 1 (0)
1 ml, per| Nov, 66 - - (5) 1 (0) 4 (0)
cut Feb, 67 - - 4 1
2,56 | May 66 | 3 - (1) - (1) 2 (0),
picloram | Aug, 66 - - (5) 1 (0) 4 (0)
2 mls.per | Nov. 66 - 2 (5) - 3 (0)
cut Feb, 67 | 2 1 1 1
1% May 66 4 (3) - 1 (2) -
picloram | Aug. 66 2 - (2){ 3 (1) 2 (0)
1 ml, per! Nov, 67 - 2 (5)f - 3 (0)
out Feb, 67 5 = = =
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Bxperiment 21 .

(contd)
Treatment Date | Crowns¥ Crowns dead + | Crowns Suckers present.
healthy those nearly rejuvenating{ on bole
380
1% |uay 66| . 4 - - 1
picloram | Aug. 66 - - (5) - 5 (0)
2 mls,per | Nov. 66 - - (5 2 (0) 3 (0)
cut Feb, 67 1 2 ' 1
4% Aug. 66 - : 4 (5) - 1 (0)
2,4,5-T Nov, 66 - ' -5 T : -
amine Feb, 67 1 ’ 4 R -
salt ‘
* Figures which appear in brackets represent resulis reported in
February 1967.
Discussion:

This experiment was carried out after the easing of the drought so that
~at leagt at the time of the May treatment conditions should have been right for-

the application of picloram. Results however have shovm that after an initial com-
plete crown death many of the trees have commenced to show 3igns of recovery, mainly
by the appearance of suckers on the bowl. Whether or not these suckers will con-
tinue to thrive will be known after fubure inspections. The following table gives
gome indication of deterioration in results.

Treatment Time of itreatment Apparen3 deaths
. /O
Feb, 67 Jan. 68
Control May ’ 0 : 0
August ‘ 0

November : 0 0
5,0% picloram © May | 40 .20
1 ml. August 80 - 80
November 100 20
5.,0% picloramn May | ' 100 8
2mls, i Auguat . 100 100
- November ' 100 10
2,5% picloram My 10 0
1 mi, August . 100 40
November o 100 0
2,5% picloram May : 10 - 0
2mls, August 100 0
November _ 100 ) 40
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Ixperiment 21

(con'@)

Treatment‘

Ti{me of.Tfeatment

Apparegt deaths

1.0% picloram May o) 0
17 mle August 40 0
November 100 40

1.0% picloram May 0 0
© 2.5 mls.. August 100 0
November 100 0

2,4,5-T Augnst 100 93
: ' November 100 100

F'rom these results it would appear that when compared with many other
eucalypts tested, white box must be regarded ss relatively resistant to picloram.
However they also indicate that with an slteration in technique of application
such as the use of closer cut spacings, satisfactory results may be obtained.




Appendix IIT

Bxperiment 22

Offiocens D,J. Hynd

Date: o November 1966

Site: - Bodalla'State Forest

Formulation: .~ Picloram amine salt 5.0% a.e. + 20% a.e,

244,5=T amine salt,

Tregtments and results:

Picloram was applied to single axe cuts spaced at intervals of 6 to
9 inches, The dilutions used and the results obtaitled up to November 1967 are
shown in the following table:—

Dilntion mls. per Trees dead
in cut
water Sg (wS (wB | rAP | I |stA |cgB [hW | Totals
yo
Undiluted 1 9/11 14/5 y1/1 £ 1/3 |5/5 {1/1 | - - l22/26
Undiluted 2 o2 i4/4 {~ {33 42/2 2/2 ) - - l21/23
1:1 1 6/10 {4/4 11/1 |5/5 {2/3 12/4 | - - {20/27
111 2 9/12 {1/3 12/2 1 1/3 16/6 {2/2 | - - |21/28
124 1 2/12 11/3 {5/5 | 1/2 {2/2 |o/2 {2/2 | 2/3 |15/31
134 2 4/12 |1/5 |4/8 | - 13/6 [o/1 | = | - |12/32
Legend
sG = spotted gum
w3) a white and yellow stringybark
)
wh = white box
rAP - roughbarked apple
rl s red ironbark
stA = gilvertop agsh
cgB = coast grey‘box

hW = hickory wattle
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Experiment 23

Officer: - "R.V..Wilson

Qéﬁg: . Marcﬂ 1967 .
:Site: 'Bago State-Foreéf, Cpts. 49 and 67K
Formulations - Picloram amine salt 5.0% a.e. + 20% a.e,

294 4~D amine salt,

Tregtmentsa and results:

Al + 3 dilution of the above formulatlgn in water was applied in 2ml.
‘quantities to cuts spaced 6" » 8" centre to centre., No tree received less than
2 outd, : - ‘ ' :
The treatments applied were as follows i

(1) Compar tment 61

glgi . - | imglemen?s - -+ Acreage
A : L Poison hammers -.'17.5.
B |  Normal axework T.S.I. | 19.5
c : o Poisﬁn axes o . 16,8

(2)  Compartment 49

Plot : Implements o Aéreage
D Poison axes- ' f - - 18.7..

Poison hammers

Normal axes +
vaccinators

E Normal axework T.S.I. L 5,0

Interim results were reported in November 4967 when poisoned trees
wore divided up into three categories as follows:-

(u) small trees (mainly snow gums)
(b large trees (unhealthy at the time of oppllcablon)
Ao large trees (healthy at the time of application)

Nearly all of the large unhealthy trees  appeared dead. Many of the
amall trees appeared dead with the remainder carrying green foliage. :

Of the large healthy trees only a minority appeared dead,
Trees rung by normal methods showed no 81 mg of death at this stage.

It was suggestea that an abnormally dry spring may have infludenced
the results obtained with picloram.
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Experiment 24

Officers: © R.J, Edwards and R.H, Wood

Date: o September 1967

Site: ‘ Kioloa State Forest, Cpt 184

Speciest . Predominantly Bucglyptus maculata, N, pilularig,

B, fmloboidea, B. eximia and B, muelleriana.

Tregtments and resultsg:

The following treatments were applied:-

Formulation Concentration Dose per 3" of girth
(1) Picloram + ]
2,4~D amine - 1.5% picloram 1ml,
galt ,
(2) L ' : Com ‘ 2mls,
(3) Picloram + .
24445-T amine " fml,
salt '
(1) " " 2mis,

A total of 166 trees were treated.

Preliminary results were reported in November 1967. At that time all
ironbarks and blackbutt were severely affected with very Tew green leaves remaining.

Spotted gum on the other hand showed no distincet pattern. 4 few ap-
peared to be dying but there was no apparent correlabion between concentration and
dose of herbicide, size of tree or crown development,
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Appendix 1V
Experiment 1
Officers:’ R. Truman and K,H. Fo}kard'
Dates . Méy 1959
Site:”- . Kiwarrak State Forest
Plot Size: _Two chains by 2 yards
Treatments: '

The follow1ng treatments were applied by means of knapsack

Sprayers: —
Species _ : - Treatments
Area predominantly (1) Polyborchlorate* at 50 1bs. per acre.
blady grass _ . (2) Polyborchlorate at 100 1bs. per acre
(3) PEmulsified pentachlorophenol at 5 1bs.
per acre
(4) Emulsified pentachlorophenol at 10 1bs.
per acre ‘
Area blady grass plus Pour treatments as for area predominantly
eucalypt regeneration blady grass
Area predominantly l‘ (1) Polyborchlorate at 50 lbs. 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.

Resulte and discussion:

The following comments were made following the burning of some
of the plots.

(1) Ares predominantly blady grass.

With the lower rate of polyborchlorate a fair burn was obtained
especially where 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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Txperiment 1 (contd.).

rate of pentachlorophenol it was about the same.

(2) Blady Grass plus eucalypt regeneration.

A patchy burn was obtained with the lower 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 burans.

Between the time of spraying and burning, 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 very damp prevented the burning of plots in which
eucalypts and lantana predominated.

It was considered that polyborchlorate at 100 1lbs, 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 more efficient foliage
desiccants these trials were not carried out.




Officer:

Dates

Sites

Plot Sige:

Treatments and
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Appendix 1V
'Dxperiment 2
R+ Truman
May 1959

Bulga State Forest
- One chain x 2 yardé

results (September 1959):

P'T‘O'



Apvendix 1V - Experiment 2 (contd.)

ative raspbefry*“

e

Sago bush =
(Rubus hillii) (Helichrysum ‘Sago bush
mall-leaf diosmifolium) and Kangaroco vine Callicoma Fucalyptus spp.
Treatment . raspberry Dog bush Dog bush (Cissus (Callicoma mostly
(Rubus parvifolius) | (Cassinia trinerva) antarctica) serratifolia) E.saligna.
Wait a while . ,
(Rubus moorei) Up to 15 f+. high Up to 4 ft. high
244-D ethyl ‘Epinasty and small Some die-back at Some die-back tips. Little or no effect Some epinasty |{New growth

ester. 2lbs a.e./“

acre

pmount of die-—back
at tips

tips of branches.
8light yellowing
of foliage

Slight yellowing
of foliage

and die-~back

apparent from
treated stems . )

244~D ethyl
ester., 4lbs a.e./
acre T

mffects more pPro—
hounced than at
P1bs./acre

Effecfs much
more pronounced
than at 21bs./acre

Much the same as at
21bs./acre

Slight epinasiy
with a small azmount
of die-back

Much the same
as at 2 1bs./

‘acre

. lgrowth which how-

Plants show rTe-

ever is distorted
and-in some in-
stances dead

244,5-T butyl
ester, 21bs. &.e./
acre '

A1l treated foliage
dead. No newgrowth

Die~back at tips

and yellowing of
foliage

Die-back at tips

Die-back about
18" along stems

Marked epinasty
and die-back

Small amount of
die-back with
anthocyanin pro--
duction, No new-
growth

2,4,5~T butyl
ester. 4 1bs a.e./
acre

A1l treated stems
appear dead., ¥o
regrowth

Die-back at tips
and yellowing of
foliage '

Marked die~back and
yellowing,., About
50% defoliation

Die~back up to
3' along treated
stenms

Marked epinasty
and die-back

About 50% of
plants defoliated.

Wewgrowth from

plant whieh had
not been defoliate

amine salt plus

50 1bs. Polyborchlor-still appear green,

ate per acre

All treated foliage
dead, Some stems

Bracken fern in-
vading plot,

All sprayed
foliage dead

Complete
defoliation

Complete
defoliation

Some epinasty

pronounced die—
back at tips &
along leaf mar-
gins with sub=-

899480%.591110e

K11 treated folida
dead but. stems sti

green. Newg:owthl
apparent on aboud

plants

10% of treated l
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Appendix 1V
Ixperiment 2 (contd.)

Discusgsion:

As can be seen from these results there was a marked variation

in the reaction of the different genera to the hormone-type compounds and
even with 2,4,5~T at the rate of 4lbs./acre some species were comparatively
tolerant. The best overall effects were obtained with the polyborchlorate-—
24 445-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 well
“below those for brushing.




]
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Experiment 3

Officer: G.J. Power

Dates - - - January 1960

Sites i Bulga State Férest

Treztments?

The following Tormulations were applied using a fog nozzle.

(1) Polyborchlorate at 56 1lbs./acre.

(2) Polyborchlorate at 112 1bs./acre.

(3) Polyborchlorate at 56 1bs./aore plus 2,4,5-T amine salt at
2 1bs. 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 discusgion:

An inspection in March 1960 revealed that treatment (2) had
been effective on all of the species mentioned earlier (Expt.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,

The average cost of chemical application was in the vicinity of
$12 per mile which compared 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.
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Appendix 1V
Experiment 4
Officers . M.J, Cardner
"Date: HMay 1959
§g3g§: Pilliga East and Denqbollie State Forests .
Species: ' Broombugh, wattles, dilwinnia, umbrella bush,

blue bells, oaks and eucalypts
Treatments: ' o . 5

Twenty-one plots ranging from 0.3 to 1.35 miles were sprayed
to a depth of approximately 10 feet with 0.2% a.e. 2,4,5-T butyl ester
in water, - o ' - ‘

Results:

Following an inspection in July, some five weeks after spraying
it was reported that there was 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 sSprayed 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 fost cases the fire crept across the ground, consuming ground fuel
and leaving the sprayed bushes untouched. 4 similar effect wag obtained
when unsprayed areas were burnt. )
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EXPERIMENT 5.

- Officer: P.J. Carters
Date: : May 1959
Site: - Styx River State Forest

Treatments and results:

Sixteen miles of road81de were sprayed with 2,4, 5-T butyl ester at
rates varying from 0.185 to 0.2% a.e. The area was divided into three main
vegetation types as follows:- o :

(a) Hucalypt types (4% miles)

Four miles of this area consisted of New.-England blackbutt and
stringybark forest species with a ground cover consisting mainly of eucalypt
seedlings with some forest oak, wattle, dead finish, raspberry bush and
kangqroo vine (wila grape). '

Alone the remaining £ mile N.E. blackbutt predominated with a small
amount of stringybark. The 5prayed ground cover consisted of about half
eucalypt seedlings, the remainder being made up of wattles, holly and native
cherry. '

(b) Hop bush type (7 miles)

The forest types were messmate, N.E, blackbutt, stringybark, ribbon
gumn and narrow-leaved peppermint. The ground cover consisted of eucalypt
seedlings, hopbush, wattles and forest oak, Wlth the eucalypts and hopbush at
tlmes forming pure stands.

(¢) Brushwood type (4% miles)

The forest types in this area were blue guh, stringybark, ribbon gunm,
tallowwood and K.E. Blackbutt while the ground cover consisted mostly of
Callicoma, vines, raspberry bush, indigo, eucalypt regeneration and wattles,

The sprayed ureas were inspected at the end of June sowe 5 to 6 weeks
after spraying and it was reported that seedlings of N.E, blackbutt in types
(a) and (b were the most aifncted, resulting in almost 10Q@ desiccation, POQJ-
mote seedlings were about GOW affected but stringybark showed only about 15p
effect and ribbon gum none at all.

Wild grape, raspberry bush, indigo and hop bush were all pa:Lia]Wy
alffected but it wag wentioned that it would be gome time before they would be
ready for burning. :

In type (¢) hardly any spray effects could be seen with the exception
of slight die~back of the wild grape and raspberry bushes,

At the time of inspection none of the sprayed areas was ready for
burning and it was concluded that the failure to obtain sufficient desiccation
could have been due to one or both of the following factors.




(1)
(2)
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EXPRRIMENT 5
{con'a)

Spraying was carried out later than intended. .

The concentration of chemical was lower than intended., This was due
to difficulties experienced in measuring the volume of spray in the-
tank and also in determining the output of the fog nozzle.
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APPENDIX 1V

EXPERILEND 6™

Officer: R, Truman

Date: _‘ September %960

Bite: Wyong State Forest

Species: ' Blady grass (Imperator cylindrica var, major)
Plot size: Two chains x 6 yards

-Replications: Two

Treatments:

Diquat was applied at rate of 2,4, and 6 1bs./écre using a Horaldson
Tippet pump operating at 100 p.s.i., the spray being delivered through four
nozzles arranred to give a fan-shaped pattern and delivering 4 gals. in 40
seconds. A small amount of non-ionic wetting agent was added in each case.

Results and discugsion:

It was originally intended to burn the above plots after a period of
ten days but due to interference by rain the burns were not carried ouvt until
seven weeks had elapsed, By this time there had been 2" - 3" rain on the plcis
and the plants had commenced to recover. Consequently although a vigorous burn
was obtained in all cases, short green shoots about 2" high remained in the
plots,

These trials showed that in the case of blady grass sufficient
desiccation could be obtained using diquat to emable plants to be burned. It
also showed that the chemical was not translocated to the roots 4c give a
lasting kill, This was further evidenced when after an inspection one year
later it was found that the plots had returned to their former condition,




o
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APPENDIX IV

EXPERINENT 7
Officers: ‘R, Trumen & M, Williams

Date: September 1960

Sitet The fire trail to Bedford Creek near Wentworth Falls
Plot sige? Two chains x 6 yards . .
Treatments: |
Diquat at 2,4, and 6 1bs./scre and diquat 2,4, and 6 lbs./acre in
combination with 2,4,5-T butyl ester at 41bs. a.e./acre were gspplied to scrub

bordering the fire trial using the.same equipment described under Expt. 6.

Results and discussion:

Some of 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, arnd 6 1lbs./acre the
leaves of eucalypts had dried out reasonably well but Banksias present were
generally still half green. In each case a fairly good burn of the top cover
and a very good burn on the "floor" was obtained.

In plots in which 2,4,5-T had been incorporated with dicuat the
leaves of eucalypts were driexr than when diguat alone was used and in fact
were quite brittle. The burns obtained in these plots were better than those
obtained with straight diquat treatments.

Wnen consideration is allowed for the weather conditions prevailing
immediately before the firing of the plots, the overall resulis 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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EXPERIMENT 8

: Officer; N, Humphreys
Dats: April 1961
Site: Orara East State Forest
Plot size: One acre
Treatments: The foliowing formulations were applied in one hundred

gallons of water.
(1) 2,4,5-T butyl ester at 4 1bs.a.e./acre

(2) Polyborchlorate at 56 lbs./écre plus 2,4,5-T amine
'salt at 2lbs.a.e./acre.

(3) Diquat at an unspecified rate,

Regults end discussion:

Inspections of the sprayed sreas were made after 3 days and after
one, iwo, three and four weaks.

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 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. BExcept 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 compiled 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, the use of
2,4,5-T butyl ester was to be preferred,

The list of 2,4,5-T susceptibilities is given below:-

Killed ' Partially affected Not affected
Lantana ' Turpentine . ‘ Bracken
Tallowwood Brush box Breynia
Bugenis Dicksonia Wire vine
Wild tobacco Rubus Sasparella
Ehretia o Corkwood #ild Ginger
Trema aspera Vitus . Melodinus
Cypress Callicoma Rapanea

Trochocarpa

Palmeria

Flooded_Gum
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EXPERIMENT 9
Officer:  R.R, Rlchardson .
Date: April and oeptember 1966
Sites Lower Bucca State Forest
Treatments:

The following formulations each contained in 100 gallons of water were
applied to one mile of roadside.

(1) 4 1bs.a.e. 2,4,5-T butyl ester

(2) 0.125ibs.a.e. picloram amine salt + 0.5 lbs.a.e.
2,4=D amine salt

(3) 0.251bs.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 unsatisfactory. 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.

Spectacular results were achieved in killing lantana but this treatment was far
less economlcal than 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 turpentlne was however, again not as marked as with
eucalypts.
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EXPERIMENT 10

Officers: R, Truman, J.T.L. Fullerton & J.A. Ruge
Date: : October 1962

Site: Back Yamma State Forest

Treatmentg:

The following treatments were applied by means of a spray boom
affixed to the back of a fire engine about 18 inches gbove ground level. The
fan nozzles 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.hs

'« Plot | Distance (miles) ‘ Formilation
1 1 163 1bs. polyborchlorate
(PBC) + wetting agent Agral
LN .
2 1. - 169 1bs. PBC + wetting agent
Agral LN.
3 o 25 1bs. Industrial Weedazol

Total (ITH)

4 % 4 15 1bs. ITW + 5 fl.o0z. of
Plusg 50
5 % 15 1bs. ITW + 5 fl.oz. of

Plus 50 + 540 -1lbs. ansar.

6 1/6 : 6 1bs. Vorox 80

Industrial Weedazol Total is a knock-down agent and contains amitrol
and 2, 2 dichloroproprionic acid (sodium salt). Plus 50 is a surfactant while
Ansar at that time was an experimental chemical of which the formula was not
knovn. Vorox 80 is a combined knock-down and residual herbicide and contains
simazine as well as the two herbicides contained in Industrial Weedszol Total,

Results and discussion:

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 being skeleton weed (Chondrilla juncea) together with some windmill
grass (Chloris sy.g, wire grass (Aristida sp.) saffron thistle (Carthamus
lanstus) and Paterson's curse (Echium plantacineum).

Flot 2 was very similar in appearance, the main weeds still present
being wire grass, skeleton weed, Paterson's curse, couch grass (anodon
dactylon) and Milk thistle (Sonchus oleraceus) '

Plot 3 showed a fair to good kill at the eastern end tapering off to
a poor kill towards the western end. The main svrvivors were skeleton weed ang
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EXPERIVENT 10
(cont'd)

Paterson's cutrse.

Plot 4 showed an apparent kill of all species while in Plot 5
Paterson's curse was starting to re-grow. The Vorox plot was inconclusive
since although there were patches 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 Novewber when this reversion was found to be complete.

These 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
the desirability of keeping the cost of chemical treatment as near to that of
the mechanical 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 perhaps most of the fire season, the dead
plants remaining after treatment would have supplied fuel for any fire that may
have occurred during that period. .
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EXPERIMENT 11

Officerg: R. Trumen, J.A. Duggin & A.J. Went

Date Eom_gllencéd: April 1965 |

Site: The Coppabella - Rosew&od Road adjacent to Cpt.
108, 1960 planting Carabost State Forest No, 1

Plot size: One~-tenth of an acre

Replications: Two

Treatments and results:

Treatment Plots Amount of original
formilation in 2 galls. *

1% a.eo 2’4,5"T R .
butyl ester in water G &H 114 mls.

1.5% a.e. 2,4,5~T butyl
ester in water A& L 171 mls.

2% 8.€e 2,4,5=T
butyl ester in water Cé&J 227 mls,

0.06% a.e. picloram ‘ .
in water D&I 114 nls.

0.125% a.e, picloram _
in water B&E 227 mls.

0.25% a.e. picloram
in water ' &K 445 mls.

* The fornulations used contained 80% a.e. 2,4,5=T and 5% a. 0. picloram
as the amine salt., The picloram formulation also contained 2,4,~D amine 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 species treated, Bucalypthus
hemiphloia and E, Bridgesiana appeared to be more susceptible than E. dives.
The general appearance of the plots was as follows:-

Treatment Plots Observation
1% a.e. 2,4,5-T ester G&H Smaller coppice appeared dead

while larger bushes showed
death of young leaves.

1.5% a.e. 2,4,5-T ester A& L Smaller 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.




Treatment

2% a.e. 2;4,5—T ester
0.06% a.e. picloram A

0.125% a.e, picloram

0.25% a.e, picloram
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EXPERIMENT 11
(con'd)

PR T
bl
ik

Plots

C&J

D& E

B&E.

F&K

Obgervation

Coppice undér about 5 f4. in height
appeared dead. Larger bushes again
showed loss of leaves 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 complete death
but all showed effects on leaves
scattered throughout the crown.

Small coppice bushes were badly
affected,

' 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 tc the dry weather or perhaps a Seasonal response,
Because of this a further series of treatments was carried out in September. At
the same timé one plot from each of the April treatments were resprayed.

The results of these treatments as reported in Janvary 1966 are as

follows:e=-

(a) September treatments

Ireatment

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

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

Plots

F&K

A&l

C&1I

Obsefvation

One plot showed all bushes dead
to ground level while the other
showed & 50 kill only. Those
which were not killed had dead
leaves scattered throughout the

' crown,

Most bushes dead to ground level
with some larger plants showing
green leaves in crown.

&

These plots were similar to A & H
with the exception that a slightly
higher percentasge of the.larger
bushes had died back to ground
level.
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EXPERIMENT 11

(con'dj~

0.06% a.e. picloram - B & J A few bushes only were dead to
ground level while the remainder
showed only scattered leaf death.

0.125% a.e., picloram B&L All plants up to about 5611t
high were desad to ground level.
~ Larger bushes showed green leaves
at the apex,

0.25% a.e. picloram D& G A1l bushes dead in one plot (G)
: while in the other about 79% were
dead.

Two other features were common to all plots. Firstly all wattles
(Acacisa 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 90-100% kill, while the highest con-
gentrations of 2,4,5-T and picloram showed 100% mortality. Small shoots from
ligno-tubers. 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
using 2,4,5-T or picloram applied during the normal growing season. Where
complete death is required however one and possibly two follow-up sprays 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:- : :

Bucalyptus dives - predominant species

E. . macrorhyncha

E, maculosa

B, radiata

E, melliodora - scattered

E. polvanthemos
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EXPERIMENT 12

Officer: . A, Graham

Date: December 1965 ,
- ’ ‘ r ,

Site: o Bodalla State Forest

Treatment and results:

A fire fighter equipped with fog 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.
No attempt was made to apply a constant rate per acre, the speed of the vehicle
being varied to allow thorough wetting of taller vegetation. 'In all 550 gallons
of diluted spray were used, : o

) Results were reported in June 1966 when it was estimated that nearly
10070 kill was obtained with all species except bracken, burrawang and some
minotr problem species including Smilax, -

However, the main problem species listed below were found to be very
susceptible. :

Eucalyptus maculata, E., bosistoana, E, muelleriana, E, vilularis,
E, longifolia, E, sloboidea, E. goniocalyx, BE. sieberiana, and B, paniculata.,
Acacia longifolia, A. cognata, A, floribunda, A, mollissime and A, pemminervis
var., falciformis, Casuaring torulosa, Commersonia bartramia, Backhousia

myrtifolia, -
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EXPERTHENT 13
Officer: A. Graham
Date: September 1965

Site: Bédalla State Forest

Treatments:

Various eucalypt species over a range of gize classes together with
some Angophora and Casuarina species were treated by making one axe cut for
each four inches of diameter at easy cutting height asnd applying 1 ml.
quantities of the following formulations

14 5% a.e.-picloram amine salt + 204 a.e. 2,4~D aminé'salt

2. 2.5% a.e. K " "+ 10k aes, " " "

3. % a.e. " " 4+ 4h oase. " L
" Results:

By June 1966 kills with the 5% picloram amounted to 20% only and
these were mostly confined to trees under 16" d.b.h. Kills with the other
two dilutions were only of the order of 5-10%, No species selectivity could
be established. It was noted that these trials were establishing during a
prolonged dry period and it was suggested that the lack of sap movement may have
accounted for .the poor response obtained. '
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EXPERIMERT 14

Officers: J.M. Lowery & P.M. Crowe
Date: October 1965

Site: Currowan State Forest
Treatment:

In this experiment two miles of rosdside growth were sprayed using a
7 ton Bedford equipped with a 350 gal. tank, Senior Forester pump and fog
nozzles. The speed of the vehicle ranged from stationary 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 averaged approximately 6 feet. : '

The formulation used was 0.4% a.e, 244,5~T butyl ester in water.
Results and discussion:

Following an inspection in July 1966 it was reported that the trial
had been extremely successful; so much 50 that saplings up to 20 £t. in height
had been killed. One point which was considered worth noting was that. small
silvertop ash (Eucalyptus sieberiana) seedlings less tharn 1 fi. in height 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 treatmeﬁt were as follows:-
(a) EBucalypts

E. maculata, B, goniocalyx, E. paniculata

E. gummifera, E, scébra, B, muelleriang

B, sieberiana, E. pellita, E. obligua

B, pilularis..

(v) IMiscellaneous

Acacia spyp. -

Leptospermun spp.

Callicoma y.
Hakea spp.

Turpentine (Svncarpia glomulifera) was the main species showing a high
degree of tolerance to 2,4,5-T.

In summing up the resulte obtained a comparison was made of spraying
as opposed to brushing.

"(1) The spray treatment is the more thorough method. Most weed species,
including those too small to brush are killed outright.



(2)

(3)

(4)
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EXPERIMENT 14 -
(con'd)

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.

' 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. :

Taken over a period of years the unit cost may be slightly in favour
of the spraying treatment. Probably, costs of spraying could be
considerably improved by spraying in the very early stages, say twelve
months after construction, whilst weed growth is still small and
sparse.”




APPENDIX IV
EXPERTMENT 4 5
Officers . J. McIntosh
Date: - . March 1966 -
Site: East Boyd State forest
Species: Coast (silvertop) ash and qak‘
Treatments:

Trees were treated by making one axe cut for each four inches of
diameter, at easy cutting height and applying 1. ml. quantities of the
following formlations:-

(1) 3% q.€, biéloram amine salt + Zo%ha;e. 244=D amine‘salt '

(2) 20 5% a.e. " " " -+ 1% a.ev. " " "
(3) 10% aoe'. T w " " + . ﬂ) é.‘e. L] " "
Results:

After an inspection in June 1966 it was reported that for the 5%
picloram 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 2.5k picloram
plot all ash stems were affected but only a small proportion showed complete
crown death. ‘Some ozks showed scattered dead foliage, the remainder appearing
normal,

All ash stems were affected by the 1,0% concentration some more than
others, No trees however showed complete death of foliage, Oaks showed little
or no effects.

" Conclusion:
It appeared at this stage that 5% picloram was necessary to kill

silvertop ash saplings while the reaction of oak to this herbicide was some-.
what erratic,
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EXPERIMENT. 16

Officer: Je Mprtosh

Date: ' March 1967

Site: East Boyd State Forest

Species: Silvertop ash and oak

Formulgfion: 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 Fumber Dilution © Mis. per cut
in water
1 undiluted -1
2 undiluted 2
3 121 1
4 1:1 2
5 1:4 1
6 1:4 2

Progress Results:

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 stewms
would be completely killed by these treatments.

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 dying it
was thought that many more would eventually succumb to the treatments.

In treatments 5 and 6 smaller stems of ash and oak appeared dead
while stems 4" d.b.h. and over were apparently unaffected.

In summing up, it was considered that treatmenbs 1 to 4 could prove
gatisfactory while 5 and 6 may only prove effective on stems 3" d.b.h. and under.
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APPENDIX V
EXPERIMENT 1
Officer: R. Truman
Dgte; January ﬁ957
 Bites . Putney workshop
Treatments:
Plot Treatment Plot Amount Applied
No. size . '
1 | 100 1bs. sodium trichloroacetate - |4 ozs. sodium T.C.A.
- (TCA) + 8 1bs. a.e. 244,5-T butyl 110 sq.ft. |+ 25 mls. 40% a.e.
ester in 200 gals. water per acre. 2,4,5-T ester in &
gal. water,
.2 ‘Emulslflable creosote containing : 114'mls. of the
10% pentachlorophenol at 10 gals. 110 sg.ft. | formulation in %
in 200 gals. water per acre "gal., water.
3 - Existing weeds chipped out followed 9 lbs. Concentrated
by the application of Concentrated | 110 sq.ft. | Borascu,
Borascu at 8 1lbs. per 100 sq.ft.
4 Monuron at 50 1bs. per acre in 200 .| 2 ozs. monuron in %
gals, water 110 .sq.ft. | gal. water.
5 Polyborchlorate* - 81bs.
- | at 3% 1vs. in 2 gals. water per-100 | 220 sq.ft. poly%orchlorate in 4
sq. ft. : gals. water,
6 Polyborchlorate at 3 1bs. in 2 gals.| - 3 7 1bs.
water followed by concentrated 220 sq.ft. | polyborchlorate in
Borascu at 10 lbs. per 100 sq.ft. 4% gals, water .
' followed by 22 1bs.
Concentrated Borascu
7 Uresbor at 2 1be. per 100 sq.ft. 180 sq.ft. | 3.7 1bs. Ureabor.
8 32 lbs. polyborchlorate + 2% ozs, - 6 lbs.
monuron in < gal. water per 100. 180 sq.ft. polyborchlorate + 4
s8q.ft. oz8., mopuron in 3
gals. water,
9 D. B. granular at 3 1bs. per 100 170 sq.ft. | 5 1lbs. D.B, granulad
8q.ft. '

K small amount of wéttiﬁg agent was added to all polyhorchlorate

formzlations,
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EXPERIMENT 1
- (comtd

The treatments-éppliedncan.bé'rdughly.olassified as follows:-

(a) "Chemical mowers'".

(ﬁ) . i soéium TCA + 2,4,5~T
(2) ' -emulsifiable creosote + pentachlorophenol
.o :(b) "Cheﬁicgl;gpwer" ard soil sterilant
(1. polyborch;érate (sodium borates + soéiuﬁ chlpfate) L
(2).. Monuron“ o | |
A(3) . Ureabor (Monproﬁ +_80aiuﬁ borates)
(4) ‘_.D. B. granula (2,4-D + s‘odium'borateé)
. (¢) Soil sterilant . ' : ,
(1) co Cépcéntrated Bordécu:(sodium‘bcrateuqre)

-Speqies

Weeds present in all plots were as follows:-

couch S _'.- 'Qynddén dactylon
-sﬁmmér grass ) - Digitaria saneuinalis -
paSpaluﬁ~ . -  Paspalum dilatatum
cudweed o - . Gnaphalium spicatum
jersey cudweed . Gpaphalium luteo - album
shepheid's'purSe - 'Capgella bur@a-pastdgig ‘
‘ bﬁshy starwort N . Aster subulatﬁé ‘
peppercTess .. = Lepidium virginium
) tall fleabene . - . Brigeron floribﬁndus.
Mexican tea I Chenopodium ambrosioides

Others found only in:one plot were as followst-

: 21gi~1 - fat.ﬁen - - Chenopodium album
2;93_5 a'-blaéﬁberrj - - Bubus fructicosus
| cobbler's pegs , - Bidens piloss
Plot 7 = dandelion . - Taraxacun officinale
milk thistle - Sonchui olerageus
mut-grass - o - ; Qypergg‘rotugggg

Plot 8 ~ plantain : . S - 'Plgntago lanceolata
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Zcon’d;

Regults

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, + 2,4,5-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 Borascu.

Effects were similar to Plot 6. The final count showed 6 weeds per 10
Sq.ft.

Plot 7 - 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 + monuron

By the time of the first inspection all top growth 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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EXPERIMERT 2
Officer: R. Truman
Date: Commenced March 1959
Site: The raeil siding at Wauchope
Plot Size:s One hundred sq. ft.
No. Treatment . Feeds per sg.ft.*
June 59 | Sept. 59 Jan. 60
1 2 028, monuron in 1 gal, water 9 13.5 18,5
2 3% 1bs. Polyborchlorate in 2 gals, 20.5 18 5545
" water
3 . 3 lbs, Polyborchlorate in 2 gals.
water + 2 0z3. monuron in 1 gal. 2.5 4 T+5
_water
4 4s for 3 but moruron 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 for 6 but Concentrated Borascu 17 28, 5%* 30
application delayed for 6 months :
9 Control-weeds chipped out by :
mattock 49 107 N #
*  Average figure for two plots. Twenty random counts were made in each
plot.
**  Delayed treatments applied,
¥%%  Not done, one plot uncountable.




Amitrole
Aumate

Atrazine

Bromacil
2,4~D
DCPA
2,4-DES
Dinoseb
Diquat
Diuron
DNCC
2,2-DPA
MCPA
Monuron
Neburon
Nitrofen
Paraquat
Picloram
Propazine
Simazine
2 9 4a 5"‘T
TCA
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LIST OF HERBICIDES

3-gmino-1,2,4-triazole
ammonium sulphamate

2-chloro-~4~ethylamino~6~isopropylamino~1,35-
triazine

5-bromo~6-methyl-3=(1-methyl-n~propyl) uracil
2,4~dichlorophenoxyacetic acid
2,3,5,6=tetrachloroterephthalic acid
2-(2,4-dichlorophenoxy)ethyl hydrogen sulphate
2-(1-methylpropyl)=-4,6-dinitrophencl
9,10—dihyro—8a,10a—diazoniaphenanthrene~2A
§'-(3,4-dichlorophenyl)-N-dimethylurea
2-methyl~4,6-dinitrophenol

2,2-dichloropropionic acid

- 4=chloro-2-methylphenoxyacetic acid

N'-(4-chlorophenyl)~-NN-dimethylurea
N-butyl-N'-(3,4~dichlorophenyl)~N-methylurea
2,4~-dichlorophenyl 4-nitrophenyl ether
1,1'~dinethyl-4,4! -bipyridiliom-24
4~amino~-3,5,6=-trichloropicolinic acid
2-chloro-4,6-bis(isopropylamine)-1,3,5-triazine
2-chloro-4,6-bis(ethylamino)-1,3,5~triazine

2,4,5=-trichlorophenoxyacetic acid

_trichloroacetic acid






