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(3) the initiation of a visible frond-bud onthe stemat the baseof the current year’s frond

is not invariable: percentages varying between 5 and 35of the apices without visible frond buds

were found in late September; while in the case of shoots associated with fronds older than

one year, the proportion varied between 5 and 20%. Such stems might, of course, initiate

frond-budsat a later time, though at the time of analysis they were notvisible;

(4) of the frond population for the next year, roughly two-thirds appearto be formed on

stems immediately adjacent to fronds of the present vear and one-third on stems older than

one vear. The period of dormancywhichsuch stems can go throughis so far quite undetermined.

The mean figures compiled from the data of Table I are useful as control figures against

which data fromtreated plots may be assessed. It is therefore proposed to use the following

data to record the full effect of any treatment:

(1) Frond development:(a) the numberof fronds on a unit area of treated anduntreated

bracken. Such data should be compiled for at least three years; (}) the heights of 20 fronds from

the samesites throughout the experimental period. Little value can be placed onthe effects

shownbyfrondsin the first year of treatment: frond developmentwill be of greater significance

in the succeeding years.

(2) Rhizome development: analysis of the branches types (a) and (b) above, with additional

data, where necessary, as to whether the thick, deep-running branches(c) are healthy—and

therefore potentially capable of giving rise to further centres of growth—or dyingoff,

Part IJ of this paper reports the results of somerecentfield trials in which such a formof

analysis has been used.
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Part II. Effects of various Herbicides on Field Bracken

(Pteridium aquilinum)

by
J. D. FORREST

(West of Scotland Agricultural College)

Introduction

This paper is a progress report concluding certain experiments reported at the last

conference andoutlining some recent ones. The trials were in the natureof field screeningtests

and had two main aims: (1) to study the effects of the various herbicides on the brackenplant,

especially the rhizome; (2) to select those worthyof inclusion into field-scale trials for control

of bracken under Scottish hill-farming conditions.

Review of chemicals

Since most of the herbicides undertrial have been reviewed previously,! only the additional

ones are mentioned below.

Borates.—A number of boron compounds, especially borax and crude sodiumborate, are

used in this country for non-selective weed control andsoil sterilisation. Applications rates

are usually high, and, depending on formulation, vary from 8 to 40 cwt./acre. Borates are not

broken downin thesoil but are liable to leaching, the rate of which depends on rainfall, soil

type, andparticle size of the compound.

Borate-sodium chlorate mixtures have been in use for some years, the primary function

of the borate being to suppressthefire risk of the chlorate. Liquid formulations of this mixture

are also available. In recently devised borate/organic herbicidal combinations, the function 
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of the stable inorganic compoundis to inhibit the microbial breakdown of the organic com-

pound,thus prolongingits activity in the soil. Such formulationsinclude 2,4-D or monuron.?:3

Borate formulations have been used on bracken and it has been reported that in Wales

sodium borate and 2,4-D applied in the spring prevented bracken growthfor twoyears.®

Dalapon (2,2-dichloropropionic acid).—Dalaponis principally used as a selective herbicide

for the control of annual and perennial grasses,4,° and is readily absorbed andtranslocated

through the foliage. Rates of 10-15 lb./acre are used for the control of couch, andresults from

recent experiments indicate that at rates of 40 Ib./acre complete control may be obtained of

other rhizomatous plants such as reedmace (Typha spp.).® Another report states that dalapon

applied to bracken in July 1956 at a rate of 20 Ib./acre prevented frond growth throughout

1957.8

Experimental

General design

Most of the experiments werefully replicated with plot size 5 yd. x 2 yd., but when only

small amounts of chemical were available, single-plot experiments were carried out. Thetrials

were at Drumclog Moor, Dunbartonshire (averagerainfall 35 in. for 1956 and 1957) where the

bracken standis fairly uniform with a density of 30 fronds/sq. yd. at an average height of

34-4 ft. when fully mature. Materials were applied in solution at 100 gal./acre, with the excep-

tion of some of the borate compounds, for which a mechanical spreader was used.

Method of analysis
The methodof analysis was (a) rhizomeanalysis of the state of stem tips and accompanying

frond buds after treatment; (>) frond counts particularly in the years following treatment to

record reduction in density.

Results
I. Final results of 1955-56trials (previously reported)

(1) Foliar applications of the following materials were used: ammonium sulphamate;

maleic hydrazide; MCPB (sodium); aminotriazole; 2,4,5-T; aminotriazole and 2,4,5-T in

mixture: only aminotriazole at 20 lb./acre and 40 lb./acre produced anyvisible effect in the

year after treatment. There was a reduction in frond density and the emerged fronds were

chlorotic, suggesting that the herbicide had been translocated through the rhizome to the

following year’s developing frond buds. This wasthefirst time in ourtrials that a translocated

herbicide had producedeffects in the year after treatment. Severe chlorosis andstunted growth

were also noted on various angiospermic species occurring in the plots.

(2) Soil applications—Ammonium sulphamate, trichloroacetic acid, aminotriazole and

monuron applied in the spring as soil applications produced no lasting effects and the plots

are nowdensely covered with fronds.

IT. Recent trials 1956-58

(1) Non-selective herbicides

(a) Borates.—The various borate formulations used in the trials were: B44 and NB

(sodium borates), DBG (88-5% sodium borate+7-5% 2,4-D), U.B. (94% sodium borate+4%

monuron), PC (75% sodium borate+ 25% sodium chlorate), MC (liquid formulation based on

sodiumborate andchlorate).

Experiment 1956.—These materials were not available until June and as borate applica-

tions act mainly through the soil and are best applied early in the season the experimental

site was cut over with a scythe, thus removing the bracken stand. The experiment was a

preliminary guide to laying downa replicated trial in the following spring and consequently

treatments were single (with the exception of DBG) andrates per 10 sq. yd. wereas follows:

DBG lb. and 1 Ib., U.B. 1 lb., DBG § Ib.+4 Ib. U.B., B44 2 Ib., 4 1b. and 8 Ib., PC 2 lb.

and 4 lb., 2,4-D (ester) 8 lb. soil application andalso8 Ib. foliar application.

Of these only B44 gave anyreal control in the year after treatment. The higher rate of

8 Ib. on 10 sq. yd. reduced the numberof fronds on the plot from 300 to 7 anda rhizome sample

bore nolive buds. 
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The creeping soft grass (Holcus mollis) was badlyscorchedafter treatment in 1956 but by
September 1957 was luxuriant. By 1958, of the other treatments only4 lb. B44, 2 Ib. and 4 lb.
PC and the 8-Ib. 2,4-D ester as a foliar application showed anyreal reduction in density
(Table I),

Table I
Reduction in frond density, 2 years after treatment

with borate formulations

°. reduction in frond
Treatment 1956 density 1958

8 Ib. B44 93
4 Ib. B44 58
2 Ib. PC 30
4 1b. PC 38
8 Ib. 2,4-D (ester) foliar 36

Experiment 1957.—A replicated experiment using various borate formulations was laid

downin spring 1957. Treatments per 10 sq. yd. were: 2 lb. DB, | Ib. and 2 Ib. U.B., $ Ib.

DBG+$ lb. U.B., 1 Ib. U.B.+1 lb. DB,2 Ib. and 4 lb. PC, 4 lb. and 8 Ib. B44. After removal

of the previous year’s litter the treatments were applied on 4th May just as the croziers

were emerging.
A month after treatment only a few fronds were present in all treated plots and these

were showing the typical chlorosis of boron toxicity and varying degrees of scorch. Also there

was severe epinasty on the DBG plots. Two monthslater all plots were practically bare but

by August showeda flush of fronds, particularly on the U.B. and U.B.+DBplots. By Sep-

tember there were no fronds on the 8-lb. B44 plot and approximately 3 on the 2-lb. and
4-Ib. PC and onthe 2-lb. DBG plots. In contrast, there were 30 or more fronds on all other

treated plots. Rhizome analyses at the end of September 1957 showedthat the greatest damage
to the lower rhizome was with the B44 and PC treatments where, of 20 lengths of rhizome

taken at random, 17-20 were dead or in a moribund condition and, in addition, the stem

apices andassociated frond buds were rotted away. With the other treatments varying degrees

of damage were seen on stem apices and frond buds but the lower rhizome wasrelatively

undamaged. A similar analysis was carried out in October 1958 and, as can be seen in Table

II (a), these results are confirmed.
The reduction in frond density by September 1958 (Table IIa) shows that plots treated

with 2 Ib. and 4 lb. PC and 8 lb. B44 showed nofronds at all, and were practically bare of
other vegetation although creeping soft grass and rosebay willow herb were beginning to

colonise the plots.

Experiment 1958,—Afurtherseries of replicated trials was laid out this spring with DBG,
NB and MC. Since it has been reported® that 2,4-D is being used in the U.S.A. at high rates

for non-selective weedcontrol, rates of 2,4-D(ester) at 40 Ib. acre and 80 Ib./acre were included.

DGBcaused epinastyin a few days. To see whether this was caused by absorption through

the soil or foliage, a small plot was laid out and the DBGsprinkled carefully on so that it did
not come in contact with emerging fronds. After 2 weeks none of the fronds showed epinastv
and the inference is that the material, although granular, must partly adhere to the frond and
be absorbed. The same effect was noted with the straight 2,4-D, as only those fronds which

received the spray responded. Results so far are preliminary but rhizome analyses carried out
in October suggest that, of these treatments, the most effective so far is the chlorate/borate
liquid formulation. The high rate of 2,4-D as a soil application produced noreal effect on
the rhizome.

(b) Sodium chlorate—Experiment 1957. The effect of sodium chlorate on bracken is
already known. This trial was to see if it could be applied by mechanical spreader and to

compare it with newernon-selective herbicides. Plots were 10 yd. x 2 yd. andsingle treatments
wereas follows: 100 Ib., 200 Ib., 300 Ib., 400 Ib. and 500 Ib. acre were applied on Ist July, 1957.

When the bracken was over 3 ft. high a fortnight later all fronds were showing severe scorch.
Rhizome analyses and frond density counts (Table IIb) showthat all treatments over

200 Ib. were most effective, giving over 97°, frond reduction and rhizome kill 1} years after
treatment. Creeping soft grass has gradually re-colcnised the bare ground. 
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Introduction
In one of the routine experiments laid down by the Unit in 1956 to test the toxicity of

newherbicides to bracken, it was found that dalapon (Na) at doses between 10 and 40 lb. acid

equivalent (a.e.)/acre gave an appreciable reduction of fronds in the year after spraying.

Further investigations have, therefore, been carried out with this herbicide to determineits

potential value for the practical control of bracken. The results so far obtained are summarised

in this report. The programmehas been in two phases, the first carried out by the Unit to

determine the best method and time of application, the second in collaboration with the

National Agriculture Advisory Service to gain experience of the varied reaction of bracken

growing in different situations and localities. All experiments have been sprayed using the

commercial product Dowpon containing 85% sodiumsalt of 2,2-dichloropropionic acid and a

wetting agent. No additional wetting agent was added.All doses in this report are in terms of

lb. of dalapon a.e./acre. The experiments were of randomised plot design with three replicates.

Experimental and results

I. Experiments carried out by the Unit

Eight experiments have been carried out by the Unit in the neighbourhood of Oxfords

the principle object being to investigate the following factors of application that couldinfluence

the results: date of application, single dose compared with half-doses at two dates, volumerate

and methodof application. Counts of bracken were madebefore spraying as well as in the year

following spraying. The pre-spraying counts have not been used in presenting the results

because it was found that the densityof the controlplots often varied from one year to another,

in some instances by nearly 70%; also considerable errors were inevitable when counting

dense mature bracken. The results have therefore been expressed in terms of the percentage

reduction of the population on the control plots at each time of assessment. When the assess-

ment was made, astrip 18 in. wide aroundeach plot was discarded.

Relevant details concerning each experiment are given in Table I. The results are briefly

summarised in Tables II-VI.

TableI
Details of experiments carried out by A.R.C. Unit

Stage of development Vol. rate, Site
gal./acre

Mature fronds, 3-4 ft. 40 Large unshadedarea in woodland.

Fronds not fully expanded, 4—5ft. 20 Oak wood with moreorless closed
canopy.

June: Frondsstill uncurling, 3-6ft. 20 Sparsclywaated area in parkland.
July: fronds fully uncurled, 3-6 ft. 20
August: fronds mature, 3-6ft. 20
September: lower pinnae turning brown. 20
Fronds uncurled but not fully expanded, See Sparsely woodedarea of parkland.

3-6ft. Table VI
Frondsstill uncurling at apex, 4-6 ft. See Sparsely wooded area of parkland.

Table V
Fronds still uncurling and expanding, 20 Open ride between conifer plan-

2-4 ft. tations.
Fronds mature, fully expanded and pro- 40 Large open areaonhilltop.

ducing spores, 3-4 ft.

II. Experiments carried out in co-operation with the National Agricultural Advisory Service

Eleven experiments were sprayed in late July 1957. The lay-out was identicalat all sites.

Treatments were dalapon at 5, 10 and 20lb. a.e./acre arranged in randomised blocks (one
control per block) with three replicates. The plot size was 4 yd.x6 yd. with l-yd. paths
between plots. Spraying wascarried out in each case with the Oxford Precision Sprayerat a
volume rate of 20 gal./acre. The sites varied considerably in aspect and contour and in the
height and densityof the bracken andthe associated vegetation. This information is summarised
in Table VII. The bracken in each case was completely unfurled or approached this stage
although in no instances had the sporing stage been reached. Spores were, however, just
beginning to appear on Ist August at the time of the second spraying at Llandrindod. No
pre-spraying counts were made. 
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Tables II-VI

Effect of dalapon on brackenas assessed during the year after treatment

Results (mean of 3 replicates) expressed as °% reduction of fronds compared with control at time of

assessment. Plots were generally 4 yd. x6 yd. and were sprayed by means of the Oxford Precision Sprayer.

W/19/57 was sprayed with a Land Rover sprayer and plots were 5 yd.x20 yd. All experiments were of

randomised block design.

Table II

Preliminary experiments on dose-response

(frond density as °, reduction of control)

W/15/57 W/21/57 W/34/57
Sprayed 8.56 6.6.57 7.6.57 28.8% °> ground cover

of bracken

Assessed 27.5. wlth .5.5 BATE 27.8.58 8.7.58
Dose,

lb./acre
5 78 : ; j ; 87

10 76 < 7 i j 9¢ 18
20 93 7
40 97

TableIII Table IV

Spraying experiment W/ 17/57 (1) Split application experiment W/ 17/57 (it)

(assessed 3.6.58)

d

(Control) 100o
n

w
w
e

Frond density as °,, reduction of control

Sprayed on .20.6.57  25.7.57  26.8.57  26.9.57 Assessed 3.6.58

Dose, lb. /acre Dose, lb./acre

5 30. 14 30 23. 2:5-42-5 Ib. —I18

10 38 31 33 20 5+5 lb. 41
20 53 76 62 30 10+10 lb. applied on 21.6.57

and 26.8.57 respectively 71

Table V Table VI
Volume vate experiment W/19/57 Volume vate experiment W/ 18/57

(Land Rover application) (hand application)

Sprayed 26.6.57, assessed 24.7.58; dose 7:5 Ib./acre Sprayed 26.6.57, assessed 3.6.58; dose 10Ib./acre

Volumerate (gal./acre) 7 22 83. control Volumerate (gal./acre) 10 40 80*

% reduction of control °, reduction of control 9 26 36

at time of assessment 36 47 38 — Difference between treatments not significant.

% reduction based on * Application by hand lance at 50 p.s.i.; other

pre-spraying counts —12 —8 —I17 —68 treatments applied over-all with a spray boom.

Observations made on someofthetrials in the autumnof the year of spraying showed

that the treatments were slow in producing visible symptoms, which consisted of scorch of

the fronds, and that the higher the dose the greater the scorch.

Results

Counts early in the year following spraying indicated a marked effect of treatment

(Table VIII). The lower doses had given widely varying results between different sites but at

20 Ib. of dalapon/acre in each instance there was 75° or more reduction offrond density, and

even 99°, reduction at three sites. Counts taken later in the year showed that an increase in

fronds on the treated plots had occurredsince the previous assessment. At only twosites was

there nowa 75%or greater reduction in frondsas a result of treatment with 20 Ib. of dalapon/

acre. As before, the results varied greatly fromsite to site. At some sites the density on the

treated plots had not changed markedlysince the early counts, notably at Otley, whereas

at other sites what apparently had been an excellent control at the time of the first count

turned out later to be a very poor control; the outstanding example of this is the experiment

at Caerphilly.

In order to get some assessment of vigour of the treated bracken the average height was

measured and the density of the foliage estimated as the amount of ground not covered by

bracken (Table IX). The reduction in height varied greatly between experiments. The highest

dose of dalapon gave a reduction varying between 0 and 80%. As might be expected the

estimates of ground covervaried from site to site, but in each experiment there was generally

a marked dose trend, the higher dose being associated with the least cover of bracken. 



Site

. Ringwood,

Hants.

2. Caerphilly,
‘Wales

3. Llandrindod,
Wales

. Brampton Bryan,
Hereford

. Oswestry,
Salop

}. Otley,

Yorkshire

. Stanhope,
Co. Durham

. Blanchland,

Co. Durham
. Edale,
Derbyshire

. Mildenhall,

Suffolk
. Woburn,
Bedfordshire

Site

Date of assessment, 1958

Dalapon,lb. a.e./acre
5

10

20

Table VII

Conditions at each site at time of spraying

(N.A.A.S. experiments)

Height of
bracken,Aspect and contour

Flat, sheltered on east by
wood

Slope with northerly
aspect. Open
Steep slope with westerly
aspect. Open

Steep slope with easterly
aspect. On woodedhill

Steep slope with northerly
aspect. Open
Level area in small valley
in moorland. Open

Slope with easterly as-
pect. Open
Slight slope with south-
easterly aspect. Open
Steep slope with northerly
aspect. Open
Flat. Along lane in arable
country
Flat in open area of wood-
land

ft:

Table VIII

Effect of dalapon on bracken

(Frond counts during year following spraying as % reduction of control)

Ringwood Caerphilly

Q7/5 11/7 27/5 31/7

79 «14 57
79 2 50 «5
gs 7 61-17

—6

1/8

27
AO
54

Llandrindod

(a)*
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Remarks

Rain 1 h. before spraying but foliage dry
when sprayed. Sharp shower } h. after
spraying completed
Bracken burnt off previous year and
ground blackened at time of spraying
Rain fell within 14 h. of spraying on
20th July: a duplicate set of plots was
sprayed on Ist August
Rain $h. before spraying and foliage wet
when sprayed. Rain within 14h. of com-
pletion of spraying

The area had been crushed twice a year,
in the preceding three years. This had
reduced the bracken in height and vigour
but apparentlynot in density of fronds

Bracken open: kept in check asa result of
cutting for bedding
Bracken wet when sprayed: drizzle 1 h.
after spraying

Brampton Oswestryt
(b) Bryant

29/5 1/8 4/6 25/7 5/6 —

90-27 14 21 5
Oana 56 336 32
99 89 538 79

Approx.no. fronds on control
plots (per sq. yd.) ns : 6 18 18

Date of spraying, 1957 2/ 1/8
10 5 12 13

1/8 19/7

Woburn
7/7 4/9

Blanchland
20/6 2/9

Site
Date of assessment, 1958

Dalapon,Ib. a.e./acre
5 35 11 46

Stanhope
10/6 8/8

Mildenhall
5/6 14/8 30/5 —

8 — 88 52 46 20O 0% a

10 4 76 43 15 ¢ 99 61 56 92 65
20 86-58 75 i Com 7 —

Approxno.fronds on control :
plots (per sq. yd.) 58 AS 9 469 24 22 100 104

Date of spraying, 1957 22/7 22/7 23/7 24/7

* Heavyrain followed spraying and duplicate plots sprayed on 1.8.57
+ Approximate figures based on an estimated density of control plots

Samples of the bracken rhizomes were taken from each plot at the Edale experiment on

10th October, 1958, the numbers of living rhizome apices and frond buds counted and fresh

weights recorded. Results are summarised in Table X. Most of the living apices and frond buds
from the plots treated with 20 lb. of dalapon/acre were obviously affected, being markedly

swollen and internally discoloured and it is probable that many of them will fail to survive.

Consequently the figures given may considerably underestimate the full effects.

25/7

Discussion
The results of these experiments show a remarkable variation when assessed during the

year following spraying, ranging from no appreciable effect after applying 20 Ib. of dalapon/acre 
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Table IX

Effect of dalapon on height and ground coverof bracken 12 months after spraying

(1) Height expressed as % reduction of control
(2) Ground cover expressed as % of ground area not sheltered by fronds

Ringwood Caerphilly Llandrindod Brampton Oswestry
Dalapon,lb. a.e./acre (a)* (b) Bryan

i) Bios 20) a) (4% () ¢ (1) (2)
5 16 7 25 613 13 t 31 0 10 —
10 25 «33 39 17 20 t 27 12 3300
20 46 8 57-53 43 47 45 50 —

Control — 3 — 10 — — —- —
Date of assessment, 1958 [7 Lie

on
a
e

p
e

o
w
o

<

w
e ou =

Dalapon,lb. a.e./acre Stanhope Blanchland Mildenhall

a) @) @) @  @) (1) (2)
5 é 0 42 16 27 d = Se

10 £ 16 45 13° 27 0 0
20 58 5 658 3 0 0

Control 32 — 13 —_- —
Date of assessment, 1958 | 8/8 2/9 5/9

* see Table VIII

Table X
Effect of dalapon on rhizomes 14 months after treatment

(Experiment at Edale)

Sample per plot=3 sq.ft. (figures are meanof 3 replicates)
Dalapon, Numberof living Numberof living Fresh weight of rhizomes,

lb. a.e./acre rhizome apices frond buds lb. oz.
5 86 78 2 12
10 68 61 Sees
20 48 40 1 14

Control 84 89 3 11

to a 90% reduction of fronds being maintained throughout the growing season. Most of the
experiments were sprayed at one time of the year with a standardised techniqueof application,
and the variation cannot therefore be attributed to these factors. The experiments designed to
find out whether date or method of application are important factors influencing the effect
of dalapon on bracken havefailed to give accurate information, but even so it seems that an
explanation for the varied results must be sought elsewhere. The most successful results were
obtained at a site (Otley) where the bracken had been crushed twice a year during the three
years preceding the dalapon treatment; this is the only site reported to have received manage-
ment of this kind. Apart from this, there is no hint of why results should have been different

at the varioussites.
Of particular interest are the experiments in Blenheim Park (W/17-19/57). Four experi-

ments, including a wide range of treatments, were laid down within an area of 200 yd. x50 yd.
of what appeared to be uniform bracken. Counts of fronds in the control plots before treatment
compared with similar counts made the following year are given in Table XI.

Table XI
Variation in frond density of control plots, Blenheim

Experiment No. Density, fronds/sq. yd.
1957 1958

W/17/57 (i) 13 21
W/17'57 (ii) 13 12
W/18/57 ll 4
W/19/57 9 14

With such variation of the untreated frond populations it cannot be expected that
experiments of the type described, in which assessments have been confined to recording frond
densities, will allow accurate comparison of treatments, although they are useful for assessing
over-all effectiveness. The value of assessing the effects of herbicide treatment of bracken by
examination of the rhizomes has been emphasised by Conway & Forrest! and there is no doubt
that much valuable information would have been obtained if more analyses of rhizomes of the
kind done by McIntyre? for the Edale experiment had beencarried out. 
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The response of bracken to dalapon appearsto be similar to that observed for Agropyron

repens and other creeping perennial grasses:* death of aerial growth followed by a dormancy

of the rhizome buds which may or may not be permanent according to the dose of dalapon

applied, the environmental conditions and other factors. Regrowth from temporarily dormant

bracken rhizomesisillustrated in the histogram (Fig.1).
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Conclusion

From theseresults it is clear that dalapon at doses upto 20 Ib./acre is unlikely to eradicate

bracken, but that a marked suppression of frond density and vigour can often be obtained, the

effect increasing with the dose applied. It remains to be seen whether dalapon applied in two

successive years can eradicate bracken and experiments with this in view are already in

progress.
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GRAZING OF BRACKEN (PTERIDIUM AQUILINUM)

BY SHEEP IN SOUTH WALES

by
R. GARRETT JONES

(N.A.A.S., Wales)

Bracken has been locally heavily grazed, to the point of near or complete destruction,

by sheep in several localities. The phenomenon is described from observations made over

the past four years.

Introduction

Large areas of bracken occur on most hill sheep grazings in Wales. Sheep do not normally

graze the fern beyond taking a casualbite occasionally, and where the brackenis so strong as to

eliminate other species, healthy sheep rarely penetrate it. Over the last four years, however,

several cases have come to our notice where obvious andsevere grazing of dense fern by sheep

is taking place, causing the weakening or eventual destruction of the bracken. In 1954, a farmer

informed Brecon N.A.A.S. officers that areas of bracken on his sheep-run at Llangynog on

Mynydd Eppynt common had been dying off. Soon after, a similar phenomenon was reported 
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trom Llanafan Fawr, several miles farther north. A few further cases at widely-scattered centres

on hill grazings in Breconshire, Cardigan, Radnorshire and N. Monmouthshire havesince been
observed. They occur on both Silurian and Old Red Sandstone formations.

Thefirst line of investigation was to look for a disease, such as those reported by Braid? to

have caused dying-off of bracken in Scotland. From observations in 1955, however, Dr. J.
Bradley Jones (Plant Pathologist, N.A.A.S. Cardiff) concluded that sheep were grazing the

bracken.It later transpired that the Brecon farmer was also awareof this, but had been reluctant
to admit it; this reluctance has been shared byothers, including the author, on first hearing of

the phenomenon.Grazing of bracken by cattle and horses is not of course unknownandis frequently
the cause of poisoning.2 In some instances, one sees small patches of fern on enclosed land very

heavily grazed, even wherethereis plentiful herbage. Such grazing does not, however, normally
take place on the open hill, and sheep are generally supposed to be less prone than cattle to

bracken poisoning, both from beingless inclined to take it and from somegreater resistance to

its effects.3

Description

Periodic observations have been carried out at the Llangynog site since 1955 and the

following account is based mainly on these. The other sites show similar, but less intensively

developed, phenomena.
Wheninspected in 1955 by N.A.A.S.officers, at least one area (B), approx. 1 acre lying at about

1300 ft. elevation, had been reduced to a stand of only isolated, weak fronds; it was evident here

from the paucity of grass cover and from thelitter and rhizome remaining, that the bracken cover

had recently been dense. A second area (C), down the slope and to the west of B, was currently
subject to attack. Here, the bracken litter from 1954 showed clearly the strength and density

of the fern, and on an area of about } acre there were practically no grass or other pasture

species; the fern growth wasdistinctly ‘hummocky’ and many of the hummockswere colonised
by Polytrichum. Growth during 1955 was much more scanty and less vigorous than it had

evidently been before, and there was clear evidence that the sheep were spending a lot of time
amongit. The young unexpanded fronds had been bitten off several inches above ground level,

but the leafy part of the fronds wasoften left lying on the ground and apparently they had been

nipped off without any grazing taking place.

Observations

Whenthesite was visited in 1956, it appeared that an area (A) of some 2 acres 100 yards

to east of B had been thefirst seen to be attacked, in 1954. On further inspection it was evident

that both this and other smaller areas now under grass with only sparse bracken had formerly

carried dense bracken and this has been confirmed by aerial survey photographs of 1946 which

have since been examined. The whole area judged in this way to have been cleared of dense fern

in these three blocks runs to some 4-5 acres.

Observations 1957/8

Frequent observations of the Llangynog area over the last two years enable the following

description of the development of the phenomenonto begiven.

Grazing mayoccur at any time during the growing season of the bracken. Whenfully-

expanded fronds are attacked, it is generally by the removal of pinnae and sometimes, if not

too high for the sheep to reach, of the apex. At two sites newly observed in 1958, however,

mature fronds, like the unexpanded fronds at Llangynog, were bitten through below the lowest

pinnae and the topsleft lying on the ground.

The attack starts in small foci, usually (so far as observations have shown) in mature growth,

where practically all fronds are damaged. The concentrated attack continues in subsequent

seasons, with a more orless gradual increase in extent; additionally, an extensive surrounding

belt may sometimes be subjected to a milder form of grazing. Sometimes (especially in the areas

of most vigorous growth at the onset) grazing is continued until the fern is totally destroyed ;

in other places the sheep seem to lose interest whenit is only depleted. The spreadof the attack

seems to be halted byanydiscontinuity in the brackencover, e.g. at a watercourse, even though

the gap maybe onlya fewfeet. 1 
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Ponies, which are the only domestic stock besides sheep running on the Llangynog area,

do not appearto have paid anyspecial attention to the grazed areas. It was suggested byone

farmer that voles, which were very numerous in 1956, as well as the sheep may have attacked

the bracken. According to their owners, there has been no sign of anyill-effect on the sheep

running on the grazed areas.
Two plots were fenced early in 1958 to exclude large animals. The fence on area C proved

to be too late to preserve any fern, although a few very diminutive fronds appeared there in

1957. The second extends from a focusfirst observed in autumn 1956, into unaffected bracken.

The recovery on the grazed area within this fence appeared normal in 1958, allowing for some

weakening bythe previousgrazing (4 ft. 6 in. high where not grazed,3 ft. 9 in. where grazed during

1956/7).

Discussion

From the severity of the observed grazing and from the regrowth of the protected area,

there is little doubt that the weakening and eventual death in patches of the brackenis attribu-

table directly to grazing. The effect of grazing, continued throughout the growing season for

several years, must of course be expected to be more drastic than that of periodic cutting as

described for instance by Conway & Stephens,* on bracken as on more usually grazed species.

Whether there is any associated weakening of the bracken apart from the effect of grazing has

not yet been determined; the searchforsoil factors or fungal pathogenshasnot revealed anything

which could cause such a condition.
From the selectivity of the attack by the shéep it is reasonable to suppose a difference in

palatability of the fern. Had this difference been present previously, it seems that the sheep

must have discovered it by their habit of taking occasional bites at the fern. The possible causes
of such a difference arising, in the pattern observed, seem to be only three: (1) a physiological

change due to bracken-sickness of the soil after long-continued bracken dominance; (2) changes
in the fern due to physiological ageing of plants; and (3) as a result of invasion by some micro-

organism,or of an alteration in the status of one, affecting the fern in some way.
Bracken-sickness of the soil has been suggested by Braid® as a possible cause of dying-out

of fern in Scotland; but he makes noreference to any grazing by the sheep andit is difficult

to believe that its occurrence would not have been observed byhim if it were present. Similarly,
physiological ageing of the bracken plant, adducedas the cause of the ‘ring growth’ sometimes
seen in bracken, has not been reported elsewhere as leading to increased grazing of the fern by
sheep, nor would it seem to be consistent with the vigour of the fern before the onset of grazing
at these sites. The third possibility would seem better able to account for the incidence of the
phenomenonthan the other two. At least it cannot be ruled outso far andit is suggested that
a variety of transmission techniques shouldbetested.

Experimental work with bracken is complicated by the ecology of the plant and the
difficulties of artificial culture. In nature, the extent of any one clone of bracken may be very
great and physiological differences between clones maybesignificant, as indeed are sometimes

the differences in morphology and phenology. Allowance must be made for these differences in
the interpretation of any observations. It would be valuable to know whether similar grazing

of bracken can be foundon hill pastures in other parts of the country.
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Discussion on the preceding three papers

Dr. R. E. Slade.—1 should like to make a guess about the mode of action of dalapon on
bracken. Bracken grows on land which has a very low iron content, and as with deciduoustrees

growing on this land, the leaves which die and fall on to the ground return the iron to the soil
and thence to the next generation of leaves. If dalapon reacts directly or indirectly to interrupt
this cycle it would kill the bracken. 
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Dr. H. P. Allen (Plant Protection Ltd.).—Does the age of the bracken plant affect the

susceptibility to herbicides and also what effect has dalapon had on the herbage growing in

association with the bracken. This point would be of particular importance where it is desired

to spray bracken which had invaded reasonable marginal grazing land.

Mr. J. D. Forrest.—No.

Mr. F. W.Petterson (E. Bjornrud, Agric. Chemical Divn., Oslo).—In work with the systemic

herbicides, aminotriazole and dalapon, carried out in Norway for the control of bracken in

forest areas, it appears to be of the utmost importance that the fronds are thoroughly wetted.

Therefore the equipment used for application is important and in Norway we think that the

knapsack mist blower is the best for the purpose. We think that by employinga blast sprayer,

the quantity of herbicide could be considerably reduced. Weshouldlike to know what typeof

equipment has been used for the work carried out in Scotland.

Mr. Forrest.—Originally a knapsack sprayer but more recently a mist spray.

TOXICITY OF DALAPON AND AMINOTRIAZOLE TO SOME

COMMON BRITISH GRASSES: A PROGRESS REPORT

by
J. D. FRYER and R. J. GHANCELLOR

(Agricultural Research Council Unit of Experimental Agronomy, Oxford)

This report gives the results of a series of exploratory experiments on the toxicity of

dalapon and aminotriazole to a number of commongrasses growing under varied conditions.

The chemicals were applied at dosesin the range 1-20lb./acre in August and September 1957.

Assessment of the results was madein several ways, but great importance was placed upon

the minimum dose required to give complete kill and the maximumdoses that allowed

(a) vigorous regrowth and(b) flowering respectively during the spring or summer of the year

after spraying.

The results, which must be regarded as preliminary, showthat different grasses vary

considerablyin their reaction to these herbicides.

Introduction

The potential value of any new herbicide can only be assessed by a programmeoftesting

aimed at categorising manyspecies of crop and weed plants according to their susceptibility.

There are no published accounts of any comprehensive evaluation of the toxicity to

grasses and other plants of 2,2-dichloropropionic acid (dalapon) and 3-amino-1,2,4-triazole

(aminotriazole), herbicides that are well known as being highly phytotoxic to monocotyledons.

Information must at present be gleaned from reports scattered throughout the literature on

experiments in which the effectiveness of these herbicides for miscellaneous weed control

problems in manyparts of the world has been tested. Little information is pertinent to the

species and conditions found in Great Britain, the most relevant work being from New

Zealand, where considerable attention has been given to dalapon during the last three years.1~°

No results have been published concerning the toxicity of aminotriazole to common British

grasses.
Published information on dalapon, obtained from experiments carried out in Great

Britain, refers to the following species: Agropyron repens, Agrostis gigantea and Arrhenatherum

elatius;® Agrostis gigantea and Poatrivialis in lucerne;" Alopecurus pratensis, Dactylis glomerata,

Poa annua, Poa trivialis.8 In addition, a general review concerning experience with dalapon

in Britain has recently been published. ® 
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The experiments described in this report were planned specifically to obtain preliminary

information on the toxicity of dalapon and aminotriazole to a range of common Britishgrasses,

as a small step towards the goal of having enough knowledge to be able to assess with some
accuracy the probable value of these interesting new herbicides in British agriculture and
horticulture. The experiments are of a preliminary nature and of limited scope, and the only
justification for publishing the results at this stage is that the dearth of information from

other sources may make them ofinterest to other research workers. It is emphasised that much
more work of this type is required before the response of common British grasses to these

herbicides can be predicted with confidence.

Experimental and results

1. Cultivated grasses

The first experiment (W/38/57) was mainly determined bythe nature of the site which

was kindly made available by Messrs. Twyford Mills Ltd., Banbury. An area at Cottisford,
near Brackley, consisting of rows eachof a single grass species and approximately 10 yd. long
had been sowninthe spring of 1956 and kept clean cultivated until the autumn of 1957 without

additional management. The opportunity was taken to spray most of the grass rows with
dalapon using the small-scale logarithmic sprayer developed at Oxford,!° to obtain preliminary

information on the toxicity of dalapon and aminotriazole to the grass species represented
and on the difference of susceptibility between varieties of cultivated grasses where sufficient

rows of each variety were available.
Spraying took place during 18th-19th September, 1957, by which time some grasses were

showing signs of dying back for the winter but most were in active vegetative growth. Each

plot consisted of two rows of the same species and generally of the same variety. In each case
the maximum dose was 19 Ib. of dalapon acid equiv. or aminotriazole/acre, the minimum

0-8 lb. The volume rate was 66 gal./acre.
Assessments carried out at intervals consisted of records of the dose required in each case

to give the following responses: death of aerial growth 3 weeks following spraying, complete
kill of the plant 8 months after spraying, suppression of regrowth during the year following

spraying, and suppression of flowering.
The plots continued to be clean cultivated for the duration of the experiment; otherwise

there was no management.
The main results, expressed as the average of all replicates of each species, ignoring

varieties, are summarised in Figs. 1-3. From these, a useful picture of the response of the

different grasses to dalapon or aminotriazole during the 10 months following treatment can be
obtained. It is emphasised that theyare preliminary results and that any comparison between
species should be made with reservation because of the limitations of the experimental lay-out,
the different numbers of replicates of the various species and the different varieties of which

each species was composed.
The experiment could not be planned to reveal accurately differences between varieties,

and the results for individual varieties are not therefore presented. In general, there appeared

to be little difference in the response of varieties to dalapon, as judged by those for which a
sufficient number of replicates were available to justify a comparison. No information was

obtained on the response to aminotriazole of different varieties.
FromFig. 1, it will be seen that timothy (Phlewm) was not killed by the maximum dose

of 19 lb. of dalapon/acre and wasconsistently more tolerant than perennial ryegrass (Lolium),
meadowfescue (Festuca) and cocksfoot (Dactylis). During the season following application,

timothyflowered normally even after treatment with 19 lb./acre. Ryegrass was verysusceptible
and was killed by doses above 1 Ib./acre. Meadow fescue and cocksfoot were intermediate,

about 11 Ib./acre being required tokill the plants.
The results for the same species with aminotriazole show a similar pattern (lig. 2).

Timothy during the year following spraying was not appreciably affected by the maximum
dose applied (19 lb.). Ryegrass was killed by less than 1 lb./acre. Meadowfescue and cocksfoot

were again intermediate. 
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The results of applications of dalapon to other species of grass are summarised in Fig. 3.
It should be notedthat, with the exception of Festuca rubra and Lolium multiflorum, the results

are based on a single replicate andare onlyindicative. Eight months after treatment, at doses

up to the maximum of 19lb., the following species were growing vigorously: Festuca rubra,

F. ovina, F. arundinacea, Alopecurus pratensis. In contrast, the Lolium and Cynosurus were

very susceptible and had been killed by doses between 1-2 Ib. As judged bythe effect on
flowering, the Alopecurus was moreresistant than the other species, being apparently unaffected
by the maximum dose.

The most interesting results of this experiment may be summarised as follows:

(1) Timothy, after an initial check, was not appreciably affected by dalapon or amino-
triazole at doses up to 19 Ib./acre.
Other species showing marked resistance to 19 lb. of dalapon, as judged both from
the point of view of vegetative growth andflower production, were Festuca ovina and
Alopecurus pratensis.
Dactylis and Festuca pratensis were seriously checked but vigorous regrowth occurred
after treatment with doses of less than 5 lb. of dalapon/acre.
Lolium perenne, L. multiflorum and Cynosurus cristatus were very susceptible and
were killed by doses of | lb. of dalapon/acre orless.

(5) On the species tested, dalapon and aminotriazole were of comparable toxicity.

2. Grasses and other plants of acid upland pastures
In addition to the above, seven experiments were carried out near Brecon to gain pre-

liminary information on the toxicity of dalapon and aminotriazole to grasses and other plants
that are characteristic of upland pastures on acidsoils. Information of this type is required
bythose who are studying the possible role of herbicides for pasture renovation, for example,

the chemical destruction of upland swards prior to re-seeding.
Each site was selected with the aid of Mr. R. Garrett-Jones, National Agricultural

Advisory Service, Wales, as a reasonably uniformarea consisting of a single dominant species
of grass chosen as the main subject of the experiment. Other grasses were generally present,

also plants such as Calluna, Erica spp. and Vaccinium myrtillus. Most sites were on unfenced
rough land grazed by sheepat an altitude between 700 and 900 ft. Brief details of eachsite

are given in Table I. 
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Table I

Details of the sites near Brecon

Experiment No.

W/27/57 Dry peat dominated by Erica spp. and Calluna with Festuca sp. and Nardus.
W/28/57 Dryarea dominated by Nardus and Vaccinium with some Festuca.
W/29/57 Lightly grazed, tussocky Molinia on waterlogged peatysoil.
W/30/57 Field re-seeded few years previously. Uniform sward of Agrostis tenuis and Trifoliumrepens.
W/31/57 Tussocky area dominated by Agrostis canina and Festuca rubra.
W/32/57 Closely grazed Agvostis—Festuca sward onpeat.
W/33/57 Heavily grazed Molinia on waterlogged peat with Erica tetvalix and Sphagnum.

The experiments wereall similar in design. Dalapon at 0:5-15 Ib. acid equiv./acre and

aminotriazole at 0-7-20 lb. were each applied by means by means of the Oxford Logarithmic

Sprayer to plots replicated four times which were 3 ft. x 25 ft. in area. The volume rate was

66 gal./acre. Spraying was carried out under ideal conditions during 20th-2Ist August, 1957.

Assessments were made during the summerof 1958 when plants that had not been killed

by the herbicide had started to regenerate, but before the more resistant and healthy plants

had begun to compete with surviving but damagedplants. Observations on the direct effect

of the treatments on each species were therefore obtained.
The results summarised in Table II indicate (a) the minimumdose that killed each species,

(b) the maximum dose at which normal growth occurred during the year following spraying.

Increasing doses between these limits caused an increasing reduction of density and vigour.

As might be expected from thevaried nature of the habitats and the variationin size and

vigour of the plants at different sites, there is not always close agreement between the results

for each species. Nevertheless, there is obviously a marked difference between certain species

in their susceptibility to dalapon and aminotriazole under the conditions of the experiments

and theresults indicate the range of doseslikely to be effective when the chemical destruction

of uplandgrasses is required.
In Table II, the species are arranged in the approximate orderof their susceptibility to

dalapon. Difference in response between species should only be regarded as indicative because
of the limited number of experiments andthe variation in results. It is interesting that both

herbicides gave similar results on all grass species with the exception of Molinia and
Anthoxanthemum which were much moresusceptible to dalapon than to aminotriazole. Plants

other than grasses were in generallittle affected by the herbicides. It is worth noting that the
resistance of these plants might raise a problem in sward destruction work because most are

also markedly resistant to 2,4-D. (Juncus squarrosus was exceptional in being extremely
susceptible to both herbicides.)

The grasses Deschampsia flexuosa, Cynosurus cristatus, Poa trivialis and Lolium perenne
are included in the table although no record of the dose required to kill has been obtained.
They were not abundant and at the time of spraying and during the earlier assessments they

were not recorded, but at the last assessment their flowering heads were easily seen. The
figures show that under the conditions of these experiments, these grasses were markedly
resistant to the herbicides; for Lolium and Cynosurus this is in contrast to the results of the
experiment at Cottisford described earlier in this report. A suggested explanationis that these
grasses had been heavily grazed by sheep at the time of treatmentandlittle foliage was present

to catch the spray.

3. Other experiments

Two small experiments on Deschampsia caespitosa (W/25/57) and Brachypodium pinnatum

(W/37/57) were also sprayed in 1957 with dalapon and aminotriazole at a volume rate of
100 gal./acre using a hand sprayer on 1-sq. yd. plots. Both were in areas of unmanaged and
ungrazed land near Oxford where each grass was growing luxuriantly. W/25/57 was sprayed
on 19.8,57 and W/37/57 on 30.8.57; in both instances the grasses were in post-flowering stages.

The kill of leaves was assessed about a month after spraying and further scores and counts
of living shoots were made during the following year. The results obtained are presented in
Tables III and IV. These show that both Deschampsia caespitosa and Brachypodium pinnatum
were very susceptible to dalapon (90% kill or more obtained at 4 Ib./acre); but they differed 
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Table III

Response of Deschampsia caespitosa to dalapon and aminotriazole sprayed on 19.8.7

24.9.57 20.5.58 14.7.58 14.7.58

Score for leaf kill Score for regrowth Counts of living Flowering head
shoots, total for counts, total for

O=all dead 0=none three replicate three replicate

10=all living 10= vigorous plots each plots each

regrowth containing three containing three
tussocks tussocks

Date and type
of assessment

lb. /acre

Dalapon 2
4
8
16

Aminotriazole 2
4
8
16

0
0

o
l

r
a

S
O
W
M
W

o
l

e
e
c
o
o
r
o
o
o
r

|
a

e
s
o

_Control

Table IV

Response of Brachypodium pinnatum fo dalapon and aminotriazole sprayed on 30.8.57

24.9.57 21.5.58 6.6.58 20.9.58 20.9.58

Date and type Score for Score for Shoot Flowering % ground cover

of assessment leaf kill regrowth counts head shoots of

O=all dead 0=none Brachypodium

10=all living 10=vigorous shoots

regrowth

lb. jacre

oDalapon
4
8
16

Aminotriazole 2-5
5
i0
20

348
375
264
132
473

7

6
4
2-5
5
2:5
3
3
3: o

t

Control

greatly in their reaction to aminotriazole. Brachypodium pinnatum was resistant to amino-

triazole—even 20 Ib./acre gave negligible effect in the year after spraying—while Deschampsia

caespitosa was equally susceptible to both chemicals.

Discussion

Grasses, whether they are crops or weeds, are variable plants subject to many environ-

mental factors that can modify their growth. An evaluation of the toxicity of herbicides to

grasses must inevitably show varied results and must be carried out over an extended period

and under a wide range of conditions before the response of each species to a given treatment

is fully known. Unless a major research effort can be devoted solely to this subject, the

collection of information on the toxicity of aminotriazole and dalapon to grasses must be a

gradualprocess,resultingatfirst in only a blurred and often incorrect imageof the true picture,

but nevertheless one that acts at least as a guide to would-be users and experimenters.
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CONTROL OF AGROPYRON REPENS BY TRICHLOROACETIC

ACID. RESULTS FROM EXPERIMENTS AND PRACTICAL USE

IN NORWAY

by
ARNE BYLTERUD

(Norwegian Plant Protection Institute, Vollebekk, Norway)

A report is given of 117 trials during 1949-57 and of the effects on couch grass and on

cropyields on 230 ha. at 123 sites during 1956 and 1957. Poor control of the grass is obtained
by spraying during the active growth period (50-100 kg./ha.), but satisfactory results are
given by spraying as soon as possible after snow has melted in the spring. Good yields of
root crops, potatoes, kale and cabbage were obtained fromthe sprayed plots.

Introduction

Couch grass (Agropyron repens P.B.) presents the most urgent weed problem in Norway

today, as during recent years it has become more widespread,particularly in the districts where

cereals are not grownin rotation with other crops. Manyfarmerswill have to considerfallowing

if new methods for couchgrass eradication are not found. During the last 25 years fallow has

very seldombeenusedin Norway, andif possible the farmers avoid it, the loss of yield and the

costs being too high. There is accordingly a great demand for effective chemicals against

couchgrass.
The demands made on the chemicals for control of couch grass are numerous. The effect

against the weed must be satisfactory at a reasonable price, the application harmless to the

operator, and last but not least, the chemicals must enable crops of economic value to be

grown every year without any appreciable loss of yield.
A numberof herbicides have beentested at the Norwegian Plant Protection Institute and

125 trials were made during the years 1947-57. Trials inseries are carried out in collaboration

with the experimental stations.' TCA, dalapon, sodium chlorate, MH, ATA, Chlorosol A,

monuron, CIPC, propham and ammoniumsulphamatewere tried. Although TCAhasso far been

of the greatest interest to the farmers, it does not solve the whole problem of couchgrass,
since cereals cannot be grown after TCA treatment and the cropping hasto be limited to species

with high resistance to TCA. This is undoubtedly an advantage, as the farmers are forced to

use crops other than barley, oats and wheat in rotation.
The recommendations for the use of TCA in Norwaydiffer in some respects from those

of most other countries, and therefore a summaryis given belowof the results of experiments
which have lead to our present recommendations, and of the experiences gained by the

farmers themselves.

Climate and soil conditions in Norway

The distribution of rainfall varies widely in different parts of Norway. In thedistricts
best for cereal production, it ranges from 500 to 1500 mm. yearly. Normalrainfall and normal
air temperature at the Agricultural College of Norway, Aas (about 30 km. south of Oslo), are

shown in Figs. | and 2.

The growingseasonis short, lasting from about Ist May to lst October. Fromlate October

to April, frost and snow may occur to greater or lesser degree. The change from winter to
spring and from spring to summeris very rapid and the interval between snow melting and

planting is often only 2-3 weeks.
The soil type changes within small areas. The humus content is higher than in warmer

countries, and this probably leads to a greater activity of the micro-organisms. Sand, loam

andpeat are the most commonsoil types.

Experimental results

Timeof application
TCA wasfirst of all recommendedfor use during the active growing season of the couch

grass, but to avoid loss of yield the treatment hadto take place in early autumn after harvest.

203 
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As, however, experiments during the first years showed clearly that early autumn was an

unfavourable time for application, single trials and series of trials were made to determine the

best time of application.

Table I shows the effect of TCA on couch grass in 26 field trials carried out in 1950-55.

Early spring and late autumn treatments seem to have been mosteffective. In 1954 a series of

trials were started, but at that time the best rate of application was not known,and 75 kg./ha.

was chosen. This rate was too heavy, but the influence of the time of spraying will be clearly

seen from Table IT. Only trials laid out on wet soil early in the spring have been included in

the table.

Table I

Control of couch grass

TCAsprayed at different times in 26field trials

°/ killed after the following rates of TCA, kg./ha.

Time of spraying 30 40 50 75 100

Early spring, wet soil 97t 98t 99t 97t 100*

Spring, drysoil — 47* 42* — aoe

Summer 13t — -—

Autumn, before ploughing 41S 56T 53S

Autumn, on ploughed land - 53t 79t Slt

Late autumn,just before frost - — 85* 95 99*

* 1 trial + Meanof 2 trials + Meanof 3trials § Meanof 14trials

Table II

Importanceof time of application

Meanresults of 11 field trials carried out all over Norway, 1954-57

TCA, 75 kg./ha.
Untreated In early In late In early

autumn autumn spring

°% couchgrass plantskilled at time of
Ist rowcultivation

°4 cover of couch grass estimated at
harvesting

— 67 64 97

48 21 18 >

Aneffective control of couch grass is obtained only by application of TCAin late autumn

or early spring. In both cases TCA must operate while the couch grass starts growing in the

spring. In 1956 it was postulated that smaller amounts of TCA are required to prolong the

natural winter dormancyof the rhizomes than to induce dormancyor kill the rhizomes during

the period of active growth.?
In 1956-57 a glasshouse experiment was conductedto ascertain whether frost might have

any influence upon the effect of TCA, and totest the validity of the above hypothesis.

The results have been published? 4 and Tables III andIV includeresults from this experi-

ment in which 80 pots were used. There is no doubt that frost may depress the viability of

couchgrass to a considerable extent, especiallyif the rhizomes have not gone through a natural,

or suitable, process of hardening. The experiment showed plainly that the frost may kill the

rhizomes (cf. Table II). 
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Table III

Effect offrost on hardened and unhardened rhizomes

Shoot segments per pot harvested
Treatment

Hardened rhizomes
Not frozen
Frozen 8 weeks

Unhardened rhizomes
Not frozen
Frozen 8 weeks

8 weeks after the frost period, 1957
Number g.

16-5
17-6

1-4*

*Mean of 12 pots

The best time for TCA applications was just before the frost period, although treatment
at the end of the frost period wasalso quite effective. Least effect was obtained for treatments
on growing plants 4 weeks after the frost period (cf. Table IV).

Table IV

TCAtreatment before and after a period of frost and dormancy

Treatment in Series II 18/12 15/1

(a) Untreated not frozen 32-0 28°3
Treated with TCA, 20th Nov.

15 kg./ha. not frozen 7-0 3-5
30 kg./ha. » » 0 0
15 kg./ha. frozen 8 weeks — —
30 kg./ha. - —

Frozen 8 weeks
Untreated
Treated with TCA, 15th Jan.

15 kg./ha.
30 kg./ha.

Treated with TCA, 12th Feb.
(after 4 weeks’ growth)

15 kg./ha.
30 kg./ha.

Untreated not frozen
Treated with TCA, 20th Nov.

12/2 12/3 9/4 7/5
Numberof plants at harvesting
34-8 40-3 36-3 32-5

6:3
0
0
0

29-0

28
0

23-8 Wi}
22:3 3-3

g. couch grass plants
16-5 20-0

15 kg./ha. not frozen : 5-9
30 kg./ha. 2 %
15 kg./ha. frozen 8 weeks
30 kg./ha. » Mo

Frozen 8 weeks
Untreated
Treated with TCA, 15th Jan.

15 kg./ha.
30 kg./ha.

Treated with TCA, 12th Feb.
(after 4 weeks’ growth)

15 kg./ha. > _ 10-3 35 O-9 3:5 8-6
30 kg./ha. —— os 10-1 1-7 O-1 0-4 1-5

Table IV shows also that TCA influences the dormancy of the buds of the rhizomes.

In pots treated with 30 kg./ha., shoots of couch grass emerged 16-20 weeks after application.

No TCAreaction was noticed on these plants. This fact stresses the importance of growing
TCA-resistant row crops which permit cultivation during the season. Crops which give effective

shadowin the autumnare preferable.

Rate of application

In 1955 it was realised that the actual rate of application was below 50 kg./ha. and in
1956 a series of trials was started in orderto find the best rate of application. Colleagues in

other Scandinavian countries were interested in collaborating and trials including the same
rates of application are now being carried out in Denmark, Sweden and Norway. Table V

shows the Norwegian results from 61 field trials in 1956-57, showing onlythe effect on couch
grass. The yields obtained in the sametrials are shown in Table VI. 
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Table V

Effect on couch grass infield trials carried out all over Norway in 1956 and 1957

No. of Row TCA, kg./ha.
trials cultivated

only 2 25

19560
Sprouts of couch grass as °% of control

at time of Ist row cultivation
°, Cover of couch grass estimated at

harvesting

26

3

1957
Sprouts of couch grass as °, of control

at time of Ist row cultivation 41
® cover of couch grass estimated at

harvesting 35.

Table VI
Yields after application of TCA early in the spring

(65 trials: control results in kg./ha.)

No. Row TCA, kg./ha. sO. Row TCA, kg./ha.

Crop of cultivated 12-5 25 5M Crop cultivated 12-5 25 5

trials only ®) of control only % Of Goritrol

(control) (control)

1956 1957

White oi] senap 1120 96 R3 Potatoes, mean 18,240 109 105

Rape 97 RS 76 ” var. Kerrs Pink T 17,360 19 107

Turnip rape ; it 109 95 85 - , Jossing ; 19,060 114 dit

Potatoes a 27,73 102 98 0) 3 », Marius II : 15,730 Low s4

Swedes ze 105 124 115 3 ,, King George 29,790 99 96

75 » Rosen 16,280 11t 7
= » Abundance 14,890 114 127

Rape ; 106 107 94 Tubers> 50 mm., all varieties 1° 9200 107 106

Turnip rape 2 104 95 93 Swedes ‘ 64,130 105 107

Carrot 109 104 91. Turnips 56,740 105 98

Cabbage 5 35, 90 90 7s Beets 67,050 o4 389

Canhitlower 26 56 32 28

The effeet of TCA was not identical for the two years. The spring of 1956 was verydry,

the total rainfall in April and Mayat Aas being only 31-6 mm.In these trials soils with high

moisture content gave satisfactory control of couch grass (the number of sprouts counted at

the first row cultivation). On drysoil 50 kg. of TCA/ha. did not give much better eradication

than 25 kg., but the chemical was not distributed in the drysoil before the couchgrass started

growing. The row cultivation, however, was moreeffective in 1956 than in 1957. In 1957,

precipitation in April was somewhat below normal, but in Mayit was approximately normal.

The effect of TCA was much more uniform in 1957 than in 1956, but the final effect of TCA was

the same for the two years. In 1957 row cultivation was ineffective.

In these 61 trials 25 kg. of TCA/ha. gave satisfactory control of couchgrass.

Yields after the use of TCA treatment

There is no point in includingall the figures for yields obtained after TCA application

as in the earlier tests the recommendations for time of spraying and rate of application were

obviously incorrect. The results from a series of 65 trials, carried out all over Norway,are

given in Table VI. TCA and dalapon were sprayedas earlyas possible in the spring after snow

melting. Each rate of applcation in the trials wasreplicated 5 times in Latin square. The plot

size was 6-0 m. x 6-0 m.

The TCA resistance of the potato varieties varies, a fact first discovered in practical

spraying with TCA in 1956.

Results from practical use of TCA

As a result of these investigations, it was recommended in Marcn 1956 that late autumn,

and particularly early spring, are very favourable times for treatment with TCA. Unfortunately

the rate of application recommended wastoo high, and 40 kg. of TCA/ha. caused severe injury

to some varieties of potatoes. Nevertheless, the differences in TCAresistance proved an

interesting and valuable discovery, andit is now being studied in further experiments.

In order to take advantage of all the experience gained by farmers, a survey wascarried

out in 1956 and 1957, 123 sites being visited and samples collected from 230 ha. Many growers

1957
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had cultivated many crops afterTCA treatment, which makesthe surveyall the more valuable
for further recommendations. Although the recommendations have hadto be altered somewhat,

the results obtained from experiments and practical experience appear now to agree very

well.
Thefirst year survey covered treatments in both autumn andspring, but in the last year

only one grower sprayed in the autumn. The interest was concentrated on early spring

applications, which were considered to give morereliable results.
The farmers’ opinions have been summed up in Tables VII-X. The farmers were more

satisfied with the results in 1957 than in 1956. The more exact rate of application is of vital
importance. In all the trials ‘TCA Kvekedreper’ containing 83-7% of TCA wasused.

Table VII

Control of Agropyron repensafter different vates of application of TCA in early spring

1956 1957

TCA*, kg./ha. No.of sites o%kill TCA*, kg./ha. No. of sites % kill
17-20 6 87 17-20 15 87
21-30 17 93 21-25 21 89
31-40 28 92 26-30 13 92
>41 8 98 >31 2 98

Table VIII

Yields estimated by the farmers

(Spring application 1956)

TCA*, kg./ha.
17-20 21-30 31-40 >41

No. of Yield No. of Yield No. of Yield No. of Yield
sites in % sites in % sites in % sites in %

Cruciferous oil crops 3 100 113 2 100
Kale 2 100 123 100
Swedes 3 103 124 104
Turnips 100 107 —
Ensilage turnips 100 130 140
Cabbage = = 102
Carrots 100 130
Potatoes, mean 106 76

var. Marius II 93 69
» Kerrs Pink 120 95
, Aspotet 109 50
», Parnassia 90 89

other var. 103 7D
110 87
109 90
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Table Ix

Yields estimated by the farmers

(Spring application 1957)

: TCA*, kg./ha.

17-20 21-25 26-30 > 30
No. of Yield No. of Yield No. of Yield No. of Yield
sites in, 4, sites in % sites in % sites in %

Cruciferous oil crops 3 113 100 2 99 1 150
Kale 2 120 107 120 1 100
Swedes 114 Eid E 126 1 90
Turnips 125 83 120
Beets — 120 100 —

Cauliflowers 100 100 — 100

Cabbage 100 100 —_—
Potatoes, mean 93 96 3 98 S

var. Kerrs Pink 110 101 4 100 87
Aspotet — 95 100 80
Marius IT 100 80 100 —

Prestkvern 70 90 — ——
King George — 110 110 ae

» Parnassia 85 95 — —

a other var. — — — : 91 —

Meanof all crops 20 108 38 101 106 101

% of trichloroacetic acid.
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* The T.C.A. used was a Norwegian preparation, ‘Kvekedreper’, containing 83-7 
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Experimental and results

Theresults of experiments carriedout during the last two years are summarised (pp. 211-

213) in terms of percentage reduction of the control population. Information concerning each

experimentis given to allow interpretation of the results. All experiments were sprayed with

the commercial product ‘Dowpon’containing 85°, of dalapon (sodium) and a wetting agent.

No additional wetting agent was added. An Oxford Precision Sprayer* was used to apply the

treatments. There were three replicates of each treatment in randomised blocks unless other-

wise stated. All dosages are given as lb. acid equivalent/acre.

Discussion
A high degree of control has been achieved by doses as low as 5 lb./acre, but it is clear that

even 20 lb. cannot always be relied upon to eradicate the three species tested. As the dose is

reduced so the chance of an effective control diminishes.
Six months ormore after the application of dalapon at 5 Ib./acre more than 50% reduction

of shoots was obtainedin three out of seven experiments with a maximum reduction of 70%;

at 10 Ib./acre there was more than 50% reduction in five out of seven experiments with a

maximumof 90%; at 20 lb./acre more than 80°, reduction occurred in five out of seven

experiments and more than 90%, in three. These results are in general agreement with those

reported for Agropyron repens in America and Canada.

A reliable comparison of the relative susceptibility to dalapon of Agropyron repens,

Agrostis gigantea and A. stolonifera cannot be made because of the wide range of results for

each species. Thereis little published information ontheeffects of dalapon on these two species

of Agroshs.

It is difficult to assess the practical significance of these results because the value to the

farmer of reduction as opposed to eradication of couch (Agropyron repens) and other perennial

grass weeds is a matter of personal opinion and in anycase varies from site to site and year

to year. Couchis generally tolerated on farms until it has built up to a level when its harmful

effects are obvious. A changeof cropping ora fallowis then introducedto reducetheinfestation

to an acceptable level, a procedure that is often expensive and inconvenient and one that

generallyresults in a reduction rather than eradication of the weed. Recently, sodium chlorate,

TCA andnowdalapon have becomeavailable as alternatives to cultural methods for controlling

couch. While eradication must always be the target to be aimed at, reduction whether by

cultural or chemical means may haveto be acceptedif it can be achieved at much lowercost.

With this limitation, the results of the present experiments are additional evidence to that

whichhasalready been published in Great Britain?.®.6 showingthat dalapon canbe aneffective

weapon against couch and its allies and that unlike TCA? associated cultivations are not

essential for good results. From those experiments in which ploughing wascarried out within

6 weeks of treatment (W/2/56, W/20/56, W/43/57) there is no suggestion that the ultimate kill

of grass by dalapon wasaffected by the ploughing or that the interval between spraying and

ploughingis critical. Results from America, however, suggest that post-spraying cultivations

may undercertain conditions aid the effects of dalapon in controlling Agropyron.§

From the one experiment in which dalapon was applied at monthlyintervals from May

to October (W/10/56) it appears that the date of application during the growing season is not

an importantfactorin influencingthe effectiveness of dalapon. Goodresults were also obtained

from treatments made in spring and early summer (W/2/56 and W/20/56) and in autumn

(October-November). The results of the autumntrials varied greatly, two being particularly

ineffective (W/42/57 and W/38/56) without any obvious explanation. In two out of the three

experiments in which spraying was carried out at two dates in the autumn (W/40/57 and

W44/57), the later applications were less effective than the earlier. Reducedeffectiveness of

dalapon on Agrostis gigantea during the winter months has been reported by Green e¢ al.®

In two experiments (W/42/57 and W/45/57) which were designed to test whether dalapon

at half doses applied at two dates was more effective than when applied at the whole dose at

either date, no difference betweensingle andsplit applications was apparent. Intervals between

spraying were 17 and 34 days respectively. This does not agree with American results, which

claim that split applications of dalaponare moreeffective on Agropyronrepens!° and Sorghum

halapense.™ 



Species
Stage of develop-
ment

Site

Dateof spraying
Volumerate
Plot size
Post-spraying
management

Results

J. D. FRYER & R. J. CHANCELLOR

W/2/56. THAME

Agropyron repens.
Rhizomes were 12-18 in. long with one to
many shoots each. Shoot density was 0-80/
sq. ft. (average about 48).
Light soil on lower Greensand; arable field
ploughed during winter 1955-56,

26,3.56.
50 gal./acre.
4x12 yd.
Field rotovated once on 4.4.56, harrowed and
rolled on 17.4.56 and sownto barley on 18.4.56,

°%reduction of control (mean of 3 replicates)
Assessment, type and date
Score Score Shoot counts
for for in stubble

Dalapon density density 2.11.56
26.5.56 13.7.56 (406 in. quad-

rats per plot)
5 lb. 76 66 67

10 96 80 78
20 100 96 87

Control
density — 21 shoots/

sq. ft.

The barley was sown 23 days after spraying
and was severely damaged by dalapon at all
doses. Anestimateof the likelyloss of crop was
made on 13.7.56. The values were (mean of
three replicates) 19% for 5 lb., 83% for 10 Ib.
and 100% for 20 lb. of dalapon. (Yields could
not be obtained because of foot-and-mouth
restrictions.)

W/20/56. CAVERSHAM

Agropyronrepens.
Shoots 12-16 in. high, each with 3-5 leaves.

Clay withflints overlying chalk; derelict agri-
cultural land; dense infestation; ploughed early
spring 1956, then untouched until spraying.
23.5.56.
15 gal./acre.
4x12 yd.
Ploughed 2-3 weeks after spraying, thenleft
until early spring 1957, when ploughed twice
and rotovated twice for couch control prior
to sowing to kale and roots. This crop was
inter-rowcultivated several times.
°, reduction of control (mean of 3 replicates)

Assessment, type and date
Score Shoot Score
for counts for

Dalapon density 8.8.56 density
29.8.56

Score
for

density
24.10.57

10 Ib. 35 93 90 7
20 85 100 96 86
40 S 9, 100 89

Control
density 32 shoots/ —

sq: ft.
93%

ground
cover

Species
Stage of
development

Site

Date of spray-
ing

Volume rate
Plot size
Post-spraying
management

Results

W/38/56. WALLINGFORD

Agropyron repens.
Shoots 8 in. high each with
2-3 leaves. Density 80-120
shoots/sq.ft.

Sandy soil; heavily infested
beanstubble.

16.11.56.

20 gal./acre.
46 yd.
Nil. Field later used as build-
ingsite.

» reduction of control
(inean of 4 replicates)

Assessment, tvpe and date

Shoot counts
6.5.57

(20% 1. ft.
quadrats
per plot)

11

Dalapon

5 Ib.
10 17
15 29
20 43

Control
density 31 shoots/

sq. ft.

On 9.1.57, the foliage on all
plots was partially brown and
little effect of the treatments
was visible. Rhizomes ob-
tained fromplots sprayed with
20 Ib. of dalapon grew norm-
ally whenreplanted in a warm
greenhouse, although they
producedless shoots than un-
treated specimens.

W/40/57. SULGRAVE

Agropyron repens.
(i) Shoots up to 12 in. in height;

vigorous growth.
(ii) Shoots beginning to die back, 1-3

green leaves per shoot, some al-
ready turning brown.

Heavy loam; moderate infestation in
barley stubble.

(i) 27.9.57: (ii) 14.11.57.

20 gal./acre.
4x8 yd.
Untouched until 15.5.58, when field
ploughed. A second ploughing fol-
lowed byfurther cultivation ontrial
area during July.

°% reduction of control
(mean of 3 replicates)

Assessment, type and date
Score for Shoot
ground counts
cover of =13.5.58
green (151 ft.
shoots, quadrats
13.5.58 per plot)

5 Ib. 70 80
10 95 95
20 97 97

14.11.57) 5 65 63
10 63 66
20 85 83

Spray-
ing

dates
Dalapon

279.57

Control
density 59 shoots/

sq. ft.

W/43/57. EAST HENDRED

Agropyronrepens.
Height 4-13 in., fairly lush
and green.

Thin, chalky soil overlying
chalk; moderate infestation in
cereal stubble.
27.9.57.

20 gal./acre.
4x8 yd.
Ploughed early Novemberand
again in early spring followed
by four cultivations prior to
sowing a spring cereal in the
second week of April.

%, reduction of control
(meanof 3 replicates)

Assessment, tvpe and date

Shoot
counts
19.5.58

Dalapon

5 Ib. 41
10 61
20 66

Control
density 14 shoots

sq. ft. 
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Species
Stage ot develop-
ment

Site

Dates of spraying
Volumerate
Plot size
Post-spraying
management

Results

Dalapon

10.10.57
10
20
5
10

20
2:542°5

13.11.57

Half dose
at each 5+5
date 10+10
Control counts—

shoots per 4 pots

5 lb.

J. D. FRYER & R. J. CHANCELLOR

W/10/56. CHIPPING NORTON

Agrostis gigantea.
May: 3-4} leaves per shoot, 4—5 in. high.

4-6leavesper shoot, 4—12 in. high, flowers well developed in sheath.
First flowers almost fully developed; average height 18 in.
Infull flower.
Late flowering stage.
Mature seed heads and numerous young vegetative shoots.
soil. Neglected arable field that had been ploughed in late winter

September:
October:
Light sandy
1955-56.
May:
June: 11.
July: 10.
30 gal./acre.
4x6 yd.
Nil.

9.8.56
14.9.56
3.10.56

3. August:
September:
October:

eC 5!
5
5

Density of shoots (mean of 2 replieates)
Assessment, type and date

Shoots/
sq. yd.
30.5.57

(20 x 1 ft.
quadrats
per plot)

5

Shoots/
sq. yd.
3.10.56
(9 x1 ft.
quadrats
per plot)

26
3
1

290
384
288

Shoots/
sq. yd.
30.5.57

(20 x 1 ft.
quadrats
per plot)

86
14
0
7
0
0

0
0
0

Shoots/
sq. yd.
3.10.56
(9x1 ft.
quadrats
per plot)

15
0
0

1
1
0
5
1
0

Monthof
spraying

Dalapon

August

September

October“
_

S
C
O
S
N
H
H
A
H
O

Control density

W/45/57. EYNSHAM

Agrostis gigantea.
(i) Vigorous growth, shoots withup to 3 leaves, 4 in. high. Rhizomes on surface

as well as in ploughslices.
(ii) Vigorous growth, shoots with 3-5 leaves up to 4 in. high. Many newshoots

from surface rhizomes; all nodes with shoots.
Heavysoil, liable to flooding. Dense infestation on arable land that had been

neglected for 2 years. Ploughed 9-10 in. deep a month beforefirst spraying.
(i) 10.10.57; (ii) 13.11.57.
20 gal./acre.
4x6 yd.

Field untouched until third week in March, then ploughed andfrequently culti-

vated during a summerfallow and then sownto grass. By the time the farmer

wished to plough, little regrowth had taken place and it was necessary to sample
the plotsif anyresults were to be obtained. Five cores 7 in. square and 10 in. deep

were dug, the rhizomes washed and weighed and then potted in sand. The pots
stood out of doors until the middle of June and were kept well watered.

Shoot counts from rhizomes grown in pots

Visual estimate
of ground cover
of green shoots,

13.2.58
(% reduction
of control)

100
100
100
40
63
73
80
100
100

of

reduction
of control

19,.6.58

/O

reduction
of control

13.5.58

Shoots perShoots per
4 pots4 pots

—ll1
69
67
44
62
80

—13
40
93

552
377
276
361
314
231
482
301
110

165
47
49
83
56
30
169
89
11

533149

(continued on next page)

Rhizomes of Agrostis gigantea (W/45/57) and Agropyron repens (W/38/56) and stolons of

Agrostis stolenifera (W/39/57) obtainedfrom plots 128, 54 and 129 daysrespectively after being

treated with 20 lb. of dalapon/acre made normal growth when grownin pots under suitable

conditions although they appeared, when they werecollected, to be seriously affected by the

treatment. This confirms similar observations made by Le Brocq & Beech? andsuggests that 
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W/39/57. EYNSHAM

Agrostis stolonifera.
(i) 1-8 in. high, shoots with 1-3leaves, active

growth.
(ii) 3 in. high, numerous actively growing

shoots 4-5 green leaves on each.
Mediumloamliable to flooding; virtually 100%

groundcover of Agrostis in cereal stubble.

(i) 10.9.57; (ii) 15.11.57.
20 gal./acre.
4x8 yd.
Field first ploughed in January 1958, then
cultivated end of Marchprior to sowing barley.
Ground cover of green shoots assessed by scoring
% reduction of control (mean of 3 replicates)

Date of assessment
26.9.57 13.11.57 24.3.58

(prior to
culti-
vation)

Spray-
ing Dalapon

dates

10:9,57 5 Ib. 37 53 91
10 53 99
20 70 93 98
S —_— — 100
10 -—— —_— 100
20 — — 100

Further assessment has not yet been possible.

15.11.57

W/44/57.
Agrostis stolonifera.
(i) Height 3-10 in, luxuriant growth.
(ii) Little growth since (i). Foliage beginning

to die back.
Heavy, badly drained claysoil: almost 100%
ground cover of strongly growing Agrostis in
cereal stubble.
(i) 26.9.57; (ii) 22.10.57.
20 gal./acre.
4x8 yd.
Plots ploughed at end of February then left
untoucheduntil autumn 1958,

RAMSDEN

W/42/57, CAVERSHAM

Agrostis stolonifera.
Dense mat of Agrostis, post-flowering stage;
little dieback apparent. Height less than 6 in.
(at both dates of spraying).

Heavyclay soil; derelict field that had been
ploughed up two years prior to spraying and
then abandoned.
(i) 7.10.57; (ii) 24.10.57.
20 gal./acre.
4x6 yd.
Nil.

% reduction of control (mean of 4 replicates)
Assessment, type and date

Visual
estimate
of shoot
density

(regrowth) (regrowth)
12.5.58 4.6.58

5 Ib. 38 20
10 43 25
20 73 50

24.10.57 5 30
10 Oc 45
20 55

Half dose 2:5-+2-5 § 30
at each +5 20
date 10+10 5 45
By the time of the second assessment, the
Agrostis was growing vigorously in all plots
and many sprayed plots were barely dis-
tinguishable from controls. Spraying was
carried out in good weather conditions and
rain did not fall shortly after spraying.

Visual
estimate
of shoot
density

Spray-
ing Dalapon

dates

7.10.57

Results
°% reduction of control (meanof 3 replicates)

Assessment, type and date
Shoot Plant

Spray- counts counts
ing Dalapon (201 ft. (10 x 2 ft.
date quadrats quadrats

per plot) per plot) estimate
5.6.58 11.8.58  11.8.58
72 63 66
90 73 84
94 79 90

22.10.57 60 31 58
82 61 71
85 62 61

21 shoots/ 6 plants/ 49%,
sq. ft. sq. ft. ground

cover

Area
ground
cover,
visual

Control

the main effect of dalapon at the doses applied in these experiments is to induce dormancy
or to prolong natural overwintering dormancyof the perennating organs rather than to kill
them outright. The variable results obtained in these experiments must in no small measure

be due to this dormancy-inducing mechanism of dalapon.
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DISCUSSION

Discussion on the three preceding papers

Dr. W. E. Ripper (Dow Agrochemicals Ltd.).—British farming owes a great debt to the

Weed Control Unit of the Agricultural Research Council, at Oxford, for their work on the

chemical control of grass weeds. The paper by Fryer & Chancellor on the effect of dalapon on

couch is another very valuable contribution to ascertain the conditions under which dalapon

can be usedeffectively for the control of perennial grasses in the temperate zones.

The farmeris, in the first place, interested in a couch suppression because on highly

mechanised farms with small farm staffs, weed-free farming without chemical grass control is

not possible without fallows or an increase in the root shift. An increase in the root shift is

impracticable with a small labour force and the fallowsare uneconomic. Couchcontrol with

dalapon seemsto fill this need for the suppression of perennial grasses andfor this a reduction

of over 70%, of the regrowth of the couch wouldbe necessary.

An economic coucheradication would be even better because we can nowstop the creeping

in of this weed by barrier treatments.

The paper by Fryer & Chancellor has pointed out that dalapon sometimes effects a

splendid kill of the rhizomes, but sometimes at the economic application rate of 10 Ib. it

requires additionalhelp. Cultivation, i.e., ploughing about 8 in. deep after dalapon application,

has been recommended bythe manufacturers. When the data for the reduction of couch after

applications of 10 lb./acre of dalapon submitted by these authors, are analysed, it will be

seen that in the eight cases where there was no ploughing after the dalapon application, six

showed under 70%, control and in somecases the reduction of the couch was as low as 17%

and 25%, and the average reduction of all eight cases is 49%. Of the six cases which were

ploughed within 5 months of the dalapon treatment, only two showed a control of under 70%

but above 60%, and one of these was ploughed again in spring so that the soil was reinverted

and the rhizomes broughtto the surface; and the other was a stubble which was sprayedfairly

late. The average reduction of couch in these six cases is 80%.

In nearly all cases the ploughing was carried out muchlater than was recommended by

the manufacturer (2-6 weeks after the dalapon treatment). The data of Fryer & Chancellor,

therefore, bear out the hypothesis that more reliable couch suppression can be obtained by

ploughing after dalapon spraying.

This interesting paper again underlines the necessity for more basic research in the

physiology of the couch grass rhizomes andtheeffect of systemic grass weedkillers on them.

Mr. L. Jones (Grassland Research Institute).—In Fig. 1 of the first paper by Fryer &

Chancellor, the dose of dalapon above which flowering of ryegrass, fescue and cocksfoot and

timothy did not occur is quoted. In the same figure the maximum dose allowing vigorous

regrowth is quoted. In the case of cocksfoot andfescue, flowering is prevented bya dose of

dalapon far below the dose which prevents vigorous regrowth. This could have far-reaching

results, as the digestibility of grasses falls rapidly at the time of flowering. Did Mr. Fryer

notice any increase in vegetative growth where dalapon prevented flowering?

Mr. J. G. Elliott (Oxford).—In an experiment to test the effect of dalapon at up to

8 Ib. acre on cultivatedgrasses in their first year, Italian and perennial rye grass were found to

be slightly more resistant to dalapon than was timothy. This result does not agree with the

results of Mr. Fryer’s paper.

 




