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In trials laid down in 1960, at four of the sites, 4-CPA was applied at 5

and 10 1b/acre between the last weck in July and the sccond week in August.

Assessment of these treatments in 1961 showed that in no case was the reduction

in the density of fronds greater than 40 per cent.

Effects of varyingthetime of application. It is possible that the effectiveness

of the treatmentinthese trials was inadequate because they were applied when the

fronds wore not at the stage of development giving maximum susceptibility to the

chemicale In a small trial in the East of Scotland in 1959 Erskine found that

the degree of control achieved by treatment with 4-CPA was markedly influenced by

the time at which the treatment was applied (Erskine 1960). It can be seen from

Fig. 3 that spraying with 7& 1b/acre of the nonyl ester in early July caused

a reduction in the number of fronds of 47 per cent, but where the application wasca

made in early August frond density was reduced by 82 per cent.

mica ies veethe stag or owth

Mateusrted wwolica~ f the cheaoa at the period of maximumcau

lity does not ens » € factory evel. of control. In the 1960 trials at

Blenheim Park and iethae Oxfordshire, where 10 lb/acre was applicd to

different plots at eteaeedlnahh weekly intervals from the end of June until

mid-September, themaximum reductiongin the number of fronds in the year after
treatment were 30 and 18 per cent at Blenheim and Charlbury respectively.

In the more dctailed trial laid down in 1961 at Finstock, Oxfordshire, the
treatments extended over an even longer period, starting at the time of frond
emergence and continuing until the fronds were showing signs of senescence.

Before spraying cach plot a visual assessment, expressed as a percentage, was

made of the amount of ground covered by the bracken canopy. The effects of

treatment with both the "phytotoxic" ('K.E.B.') and "non—phytotoxic" ('Aromosol H!)
oil formulations were assessed in August 1962 and the results are shown in Fig. 4.

For both formulations themaximum reduction in the number of fronds was achieved
when the applications were made at or about the time when the emergence of fronds
was complete and when the rapid expansion of the bracken canopy had ceased. As

the fronds matured and approached sporulation the bracken became increasingly

resistent to the chemical. Maximum reductions in the donsity of fronds were 60
and 53 per cent respectively when the chemical was formulated in 'Aromosol H' oil
and 'K.H.B.' oile In neither case could the ee be considered to have
reached a satisfactory level. The results of the West of Scotland trials reported
at the 1962 Weed Control Conference (Kirkwood 19662) were largely in agreement
with the Oxford results.

Effectsofformulation. Formulation has received considerable attention in trials
since 1959. The nonyl and butyl esters, formulated as both conventional and

"invert" emulsions, have been extensively tested and comparisons have been made
between formulations containing the so called phytotoxic and non—phytotoxic oils.
The amine formulation hes also been included in a number of trials and various
granular formulation of the esters have been included, both as pre— and post-

2. applications in screening trials. From all the information available
th j o indication that method of formulation will consistently increase the

ef incatment. It has been shown that under _dry conditions the 

https://www.bcpc.org/wp-content/uploads/2024/05/Technical_Report_Number_3_p1-11.pdf
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amine formulation is equally as effective es the ester formulations but when

applicd to wet bracken, or when rain falls soon after spraying, the efficioncy

of the amine formulation is considerably reduced. When the "invert" formulations
of 4-CPA were tested by A. H. Marks and Co. Ltd., in 1958 they gave a consistantly

high reduction in frond density (approx. 90 per cont) at all five Scottish sites
(1960 Report) but in trials in subsequent years, both by A. H. Marks & Co. Ltd.,
and other organisations, it has not been possible to reproduce these results. In

some instances the "invert" formulation has given a lower level of control than

the oi1 in water formulations. On the information available, it is not possible
to explain these variations from year to year in the effectiveness of this
formulation.

Effects of respraying in consecutive years. Respraying with 4-CPA in the year
following initial treatment has given disappointing results. In the commercial

trials in Scotland respraying did cause some further reduction in frond density
but the effects were small when compared with those of the initial treatment.

In three of the A.R.C. Weed Research Organisation's trials in Ingland and Wales,

all those plots which had been treated with 4-CPA in 1959 were re-treated in 1960

with 10 lb/acre of the chemicale As in the Scottish trials, respraying caused

only a slight further decrease in thedensity of fronds in the following year when
compared with the effects of the initial treatment (Fig. 2); It is possible that

there are insufficient fronds present on the spraying area to provide an adequate
canopy for retention of the spray or to transport the absorbed chemicals to the
rhizome system.

Persistence of treatment. Three of the 12 trials laid down by the A-R.C. Unit in
1959 had been abandoned by 1962. One (Bruton) was abandoned in 1961 as the area
was required for reclamation. In 1962 the sites at lydney and Machynlleth were
lost; the formcr was abandoned as the site had been heavily burnt and subsequently
used as part of a course in a motor cycle race and the latter had been ploughed

out in July as part of a reclamation scheme. As the plots at three of the
Surviving sites had been resprayed in 1960 persistency of treatment can only be
considered at the six romaining sites. In these six trials all 4-CPA treatments,
other than the 10 lb/acre dose applied at the carlior date, had given a very
poor control when assessed in 1960 (Fig. 2) and by the second season after spraying,
in practically each case, the bracken had recovered. Where the plots had been
sprayed with 10 1b/acre at the carlier date of application the reduction in the
bracken populetion was quite small at two of the sitos (Pontesbury and Barden) and

by 1962 the treated plots could not be distinguished from the unsprayed plots.
At the mmaining four sites, where the treatment had caused an initial reduction in
the density of bracken of approximately 60 per cent, the:regrowth of the bracken
was variable in subscquent years. At Bggleston, where the chemical caused an
initial reduction of 64 per cent, the donsity of fronds was still 58 per cent below
that of the control plots in 1962 but at Caphcaton, where the stand of bracken
was initially. roduced by 59 per cent, there was na visiblo effect of treatment

by 1962. 
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TABLE 4

The effect of amitrole on bracken. A comparison of the effectiveness of the

chemical when applied at the same sites in three different years - 1959, 1960

and 1961. Assessments made in the autumn of the year following treatment,

ceerwneneme

tien

emtee

OY i oe seae 2 oareeR nes

Site

|
|
{

|
|

Date of application Reduction in the number of fronds expressed as a percentage of control

- een et ements arenes on

A 1b/ {5 1b/
acre acre

Early Late Harly Late Karly Late
20 1b/acre

|
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Cartmel Fei. 8.7
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Table 5 : The effects of amitrole on bracken in 1960. A comparison of the

effectiveness of the chemical at five cifferent ites in the West

of Scotland (taken from Joice, R- & Norris, Je )

Assessment mats in September,

ecsec
re

erL
L

Time of

appli-

Langholm

Callander

Kilmelford

Tobermory

he tim ee + was quite clear from the

is that the timins he application was an important

the effectiveness atment and in 1960 this

studied by newe,Weed Research Organization in

lenheim Park and by ‘-: H. Marks and Co. Ltde, at

he two A-R.C. trials, although applications were

tween the end of June and mid-September, when

ay ir none of the treatments had given a

Blenheim @ maximum reduction in the number

on plots which had been sprayed on July 24th and at

virtually no effect, irrespective of the time ofO 
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The reer of annamitrole/th ocyanate mixture on bracken

in the ye nt

frond nuraber's

»/acre| 102o/scra|10 1b/aere
Late

Leebotwood

Barden

Cartmell

Fell

S
T

A
S
S

.as an peice‘fantce in determi ning the effectiveness of ie’ treatment

Fig. 6 shows that at both sites the effoctof the chenicel was increased by

i apolication until the es or fourth week in July. When the

iocyanate was sprayed after this peric » efficacy of the treatment

r Wek 1cede

effect of the timing of application was studied in much more detail

during 1961 by the A-R.C. W ed Research iiendaakion in a trial at Finstock.

In this trial, where the f applications of the chemical were made

first fronds emerged and co ‘inued until the fronds were i

senescence, detailed observations were made on the

bracken canopy and of the emergence of fronds on ea

air frosts at the end of May and at the beginning o

those fronds which had emerged and greatly retarded a Seycisaucss of Sancanopy

during June. Again in 1962 2ir frosts occurred at the end of May but due to the

lateness of the spring very few fronds had emerged and the damage to the stand

was less disastrous than in the previous year). The relationship between the

stage of development of the bracken stand and the efficiency of the treatment a

year after application is presented in Fig. 7. 
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20 as

development of a sward which could be improved and up graded by current methods

of grassland husbandry. On the other hand in many areas the bracken has become

so dense and the layer of litter so deep that other species are almost completely

absent; in these circumstances the sudden destruction of the bracken cover in one

year would leave the land completely devoid of vegetation and covered by a layer

of undecayed organic matter. These conditions would be wholely unsuitable for

the establishment of grass species and more undesirable pioneer species such as

bramble might well become established. In these areas where the bracken is

completely dominant it may be necessary to consider pre-spraying treatments

designed to produce an environment favourable for the establishment of grass

species immediately the bracken has been eliminated. The application of lime and

basic slag one or more years before the application of a herbicide might encourage

the break down of undecayed organic matter and the addition of a nitrogenous

fertilizer might further encourage the bacterial breakdown of this organic layer.

It is not possible to forecast whether such pre-treatment would render the

bracken more or less susceptible to chemical treatment. Long term research would

be necessary to assess the effects of such treatment on both the habitat and on

the susceptibility of the bracken to chemical treatment and it might be appropriate

to consider this aspect of the problem in the near future.

It is obvious that, with our present knowledge of grassland, the chemical

treatment of these densely infested areas would not lead to increased

productivity but might easily produce denuded areas subject to erosion and

eventual colonisation by the more undesirable species.

In passing, it may not be irrelevant to note that many bracken areas are

situated in the country's "beauty spots" and action without careful consideration

might well mar this beauty. On the other hand, it may be stated that as far as

is known bracken is not the essential food supply for any of our fauna. Whilst

it does provide cover for nesting game birds it also attracts vast numbers of

the common fly, is poisonous to cattle and often hinders the shepherd in his

search for sick animals.

(e) Future Research In comection with the further study of the problems and

aspects which have been discussed the Scottish Colleges and A. H. Marks & Co.
Ltd. have given some indication of their future research programmes in private

communications. The future plans of the Edinburgh School of Agriculture are not

sufficiently defined to allow detailed comment, but D.S.C. Erskine suggests that

there. are a number of chemical types yet to be tested, including those of the

"Erbon" group. He also states that chemicals sprayed on' land previously dressed

with lime and basic slag gave intercsting results and sometime will be devoted to

further investigetions in these areas. Some attention will also be given to the

granulation of growth regulating chemicals and other herbicides on limestone.

At the West of Scotland Agricultural College, R. C. Kirkwood will continue

to test chemicals as potential herbicides for the control of bracken. Any

chemicals showing promise in these preliminary screening trials will be incorporated

into a programme of widespread trials carried out in co-operation with the County

Advisory Service. 
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TheSubsidy Problem. In the last report the question of financial

the chemical control of bracken was considered in some detail.

ned likely that chemical treatment would give a level of control
equal to, that attainable by a three years programme of cutting.
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NCLUSIONS AND RECOMMENDATIONS

The enthusiasm stimulated in the mid- and late 1950's by the almost
simultaneous discovery of the three oe bracken herbicides, dalapon, 4-CPA
and amitrole, ea waned to some extent. It has not been p“inthe to determine
the factors which cause the variation in the effectiveness of the chemicals from
site to site or from year to year and, in gersivas itd commercial organisations
involved in the problem are or equipped for the investigation of such ecological
and physiological problems Moreover it is doubtful whether the pospreenne
revenue from any future aPe of a bracken herbicide justifies expensive research
programmes. After five years of quite extensive Lehane Peds Maricn® nd oe have
virtually abandoned bracken research and Dow Agroche j
proceed cautiously with the development of "Tordon"
potent nature of this herbicide.

The testing and development of a potential bracken herbicide is, of necessity
Slow processe A preliminary assessment cannot be made until one year after

application and to gain information on the persistancy of the treatment
obserandons must continue for at least a further two years.oo
of the ubiquity of brac » proving trials of initially succ
be laid down in a wide variety of environmental conditions
and cost incurred in testing any particular chemical it seems that,
evaluation is to be made with a minimum of delay, official organinisatSons will.have

an active part in the investigation.

Now that the author's period of mc to the A.R.C. Weed Research
Organisation has ended, consideration will have to be given as to what future
action, if any, is taken to investigate the outstanding problems outlined in
this report or ‘had steps should be taken to co-ordinate investigations relating
to the assessment of potentially useful herbicides. It may not be out of place
to suggest that since satisfactory techniques have been evolved mich of the work 
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APPENDIX TABLE 1

Description of the main ARC,
bracken sites established

Approx.
height above
sea level

| ft.
- raaaaeeeee

Location Aspect and contour

Darley Dale 1000 Moderate S. slope without shade or shelter.

Derby shire

Castleton 1300 Moderately steep S, slope without shade or

Derbyshire shelter,

400 | A very slight slope almost on the brow of 4
ridge. No shade or shelter,

|
|

Machynlleth | ‘ Steep S. slope without shade or shelter, |

Montg omery

Pontesbury Moderate 1 1 Sheltered to the N.
Shropshire and E, b : No shade,

Leehotwood } Moderate y without shade or shelter,

Shropshire |

Lydney | Moderate
Gloucestershire

Barden | Moderate S. tI é shelter.
Yorkshire

Moderate N.E. slope without shade or shelter.

Eggleston

Northumberland

Bruton j N. slope in fairly narrow valley.

Somerset } id of valley provides some shelter,
de. The bracken has been cuit
y for many years previously,    Durham

Capheaton fuSlight S; oe without shade or shelter.

 



Phenoxyacetic acids

2. CDA
UT

4-CPA butyl

ACPA4- nonyl

inver +4 emuls

Carnea cil.

4-CPA nonyl ester
9.3% granules

8.9% granules

4-CPA free acid
6.5% granules&

MCPA butoxy
ethanol ester

MCPA hydrazine

| 2,4-D acid 
34-D butoxy
sthanol ester

| 2,4-D hydrazine

| 2,4,5-T acid

| 2-chloro, 4-fluoro
| phenoxyacetic acid

4-fluoro phenoxy-
acetic acid

  

APPENDIXTABLE2(a)

19.8 and

25.8

19.8 and

25.8

19.8 and

25.8   
19.8 and

25,8

19.8  

* 1

Aldershot

| Charlbury | 5 and 37% reductions
| respectively.

Y

~

pre-emersg ence

No effect.

105.15
pomeotyaly
visible by 1960.

No effect

Delays
extent ker

normally later in th  
 



Appendix Table 2(a) (conta)

Dose in Dates of
- Gee Remarks
1b/acre application |

Phenoxypropionic acids

Charlbury| 6, 9 and -16% reducti
respectively.

Fenoprop- butyl ester ; Aldershot] No effect.

enoprop- butyl ester
s an invert emulsion  C

-CPP butyl ester

CcPP butyl ester as
n invert emulsion

| Phenoxytutyricacids  
10 9 9 Imergence is delayed

10 and 20 } 1967 extent but no effect:
apparent later in thee seas

to some}

$ co
me

ne
te
en
n
c
a
n
a
l
s

ie
at
in
e
s
i
i
p
s
s
a
n
e
a

21,5 and 10} 0, 2 and 28% reductions
S respectively one year after

treatment, No effect by
1960.

Amiben as triethyl- : Emergence is delayed and
amine frond numbers are reduced

| by approx. 20%,

fethoxydichlor- Number of fronds is greatly
knarcis | reduced in season foil ng

application. Those frond
which emerge are very
distorted. This chemical
is being tested further.

Methoxytrichlor- Y J | No effect.
benzoic

~butyl ester . Aldershotj

Dalapon-butyl ester as a | 8 | 19 a
an invert emulsion,    Carhbametes   Barbar | 19.8 and 9.9 | 1959 |Charlburyj; 1

achalasiacecescineSheMieae2a i  



Appendix Table 2(a) (conta)\
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Chemical

 
Chlorazine

Methoxy pro pazine

Atrazine

Prometryne

ubstitutedphenols

| Dinoseb-amine
9,0% granules

 

Dose in Dates of

1lb/acre application
Liae.

and 1.5

10

10

10 and

5 and 10

 
 

  
ect with either pre-

3t-emergence applica-

ffect with either pre-

r Sence applica-

tions.

as a pre~

treatment.

30 and 68% reductions

respectively in June

Effect had le
disappeared b
season. No

No effect in
following app

 

 
 



APPENDIX TABI!

Chemicals applied on 2nd May, 196

Assessment made on 5th Octot

Site - North facing site near

Free acid 6.

nonyl ester 9,0 and 9.3% granules

Fenoprop

Mixture of diuron + chlorpropham

("*Residuren")    

 




