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THE TOLERANCE OF PASTURE GRASSES ‘TO ASULAM

D. Soper
May & Baker Ltd., Ongar Research Station, Essex

S Replicated experiments with asulam carried out in 1969 on six
different pastures virtually free from broad-leaved weeds showed that
ryegrass swards were safe to treat at 1 lb. a.i./ac., provided a three-
week recovery period was allowed between mowing and application. Under
this cutting regime, swards based on other grasses, with less ryegrass,
suffered a small short-term loss of herbage dry matter yield. No marked
interactions between nitrogen level and dose or cutting regime were
recorded,

INTRODUCTION

Instances of grass yellowing and sward setback were recorded in the earlytrials work with asulam in dock-infested pastures, even at doses of 1 and 14 lb.
a.i./ac. Damage in these and later experiments had been assessed simply on thebasis of visual scoring systems, so in 1968 it was decided to measure the effect ofthe chemical in terms of herbage dry matter yield.

Using three sites of different sward composition, it was found that asulam at1 1b. a.i./acre - the commercial dose in established grassland - applied in theSpring, caused significant short-term yield reductions (Soper et al. 1968). Thiswas confirmed in parallel work undertaken by the West Midland Region of the N.A.A.S.(Martin 1970) and by May & Baker in New Zealand (Miles etal. 1969).

The effect on yield appeared to be influenced by pre and post-spraying
management as well as by pasture composition, so further experiments were laid downin Spring 1969 to determine the effect of two mowing regimes and two nitrogenlevels on the yield of various grass crops treated with asulam,

METHOD AND MATERIALS

Sites Six representative pasture types were chosen ranging from a good
quality ryegrass ley to a permanent pasture containing over 50% of lesser-
productive grasses:-

Italian and perennial ryegrass/white clover ley established during 1967
(Stondon),

Pure perennial ryegrass crop in its first seed year, i.e. sown in Spring 1°68
(Roxwell),

Perennial ryegrass/meadow fescue/timothy/white clover ley established durinc
1966 and due for re-seeding in 1970 (Stondon).

Perennial ryegrass/meadow fescue/timothy/white clover ley sown in Autumn 1965,
with some'poor' grass infestation (Ongar Research Station).
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Old water-meadow composed mainly of ereering and Yorkshire feg, with some

ryegrass (Roxwell).

Old established permanent pasture compos d minis of rouch-stalked meadow —rass

and creeping bent (ilazeing).

Hardly any broad-leaved weeds wore present, All the fields were within a 10

mile radius of Omar so that the hKesearch Station yeather records would be

applicable, ach trial area, 2pproximately 1 3rd of an acre in extent, was fanced

in March to keep stock out for the duration of the experiments.

Treatments Asulam as the 0% w/v solution ('Asulox') was applied at 1, 15 or

3 lb. a.i./ac. in comparison with an unsprayed control. A snall-plot experimental

sprayer was used delivering 20 gal. of water/ac. £11 plots were mown at the end of

April (sites 1 to 5) or mid-Nay (site o) and the sprays were applied one week or

three weeks later. Dne to weather delays the interval between cutting and spraying

was extended to two and four weeks respectively at site ly only.

Three cwts. of a 20:10:10 compound fertilizer/ac. were anplied in Larch/April

as an overall dressing prior to mowins, and thereafter each plot received either no

further dressing or the equivalent of lO units of nitrogen/ac. 2-3 days after

mowing and clso 2-3 days after the first two post-spray cuts. Hence the low

nitrogen plots received a total of 60 units and the hich nitrogen plots a total of

130 units/ac.

Experimental Design A split split-plot layout was adopted with the hich or low

nitrogen rezimes, then the two application times i.e. shorter or longer interval

between cutting and application and finally the three herbicide doses and control.

Each sub sub-plot was 5 ft. x 2h ft. including discards. There were six replicates

at sites 1 - ) and five replicates harvested at sites 5 and 6.

Harvest management The plots cut one week before application were first

harvested three weeks after spraying, and the plots cut three weeks before

application were first harvested one week after spraying. Two subsequent harvest

cuts were taken at each site, mainly in July and September respectively, as the

pasture growth demanded (see Figure 1).

Each cut was taken with an Allen motor-scythe (ht. of mowing 2"), removing

from all plots a strip of fresh herbaze measuring 3 ft. x 18 ft. This was weizhed

immediately in the field and a 'srab! sample of abcut 100 g. taken for the

determination of dry matter content (sample oven-dried for 2h hours at 90°C).

Pasture composition During late August/September the percentage cover of each

grass or clover species was estimated in five one-foot square quadrats on the hish

nitrogen plots mown three weeks before treatment (sites 1, 2, 3 ang l.) and on the

low nitrogen pots mown one wee™ pefore treatment (sites 5 and 6). ‘ne sane plots

on three pastures (sites 1, 5 and 6) were re-assessed in Spring 1970, rior to

utilization.

RESULTS

The results, together with the treatment and assessment dates, are given in

the following figures and tables. 



FIGURE1 Temperature and rainfall at H.R.S. Ongar during the periodof the experiments, in relation to the timing of treatmentsat each site
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Table 1

Herbage yields: Summary of significance levels of replicates, treatments and

treatment_interactions
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Table 2

kffect_on pasture yields of dose of asulam at two i tervals vetween cutting an
Spraying

mean yields (cwts d.m.+/acre) of high <nd low nitrogen plots combined -
12 replicates

 

cutting-spraying SITE 1 SITE 2 SITz 3
interval Lolium spp. 68% Iolium perenne 100% L. perenne 26

Poaani Festuca prez sis26>ferbicid a aabatedose/ae eH = =i SRE a

 

 l week 3 weeks 3 weeks 1 week 3 wee KS
First harvest

Control

asulam 1 lb.

13 1b.
3 2d.

S.E. of treatment means

Second harvest

Control

asulam 1 ib.

13 1b.
3 1b,

S.E. of treatment means

Third harvest

Control

asulam 1 lb.
1 Ib.
3 Ibs

S.E. of treatment means

Total harvest

Control 2.3
asulam 1 lb. 0 LO.1

14 1b. 7T#

=

LO.9
3 Lbs Bet 10.9

S.F. of treatment means 0.920

 

* yield decrease sicnificant at 5% level
** yield decrease significant at 1% level

Significant yield increase
corrected to 85% dry matter
Botanical composition based on control plots (mean of 30 throws) assessed
in September (August - site 3) 



Table 3

Effect on pasture yields of dose of asulam at two intervals between cutting and

spraying

mean yields (cwts d.m.#/acre) of high and low nitrogen plots combined-

lo replicates (12 at site hi)

 

atting- SITE 4 SITE 5 SITE 6

praying Iclium perenne ho% Agrostis spp. 33% Agrostis spp. 29%

interval Festuca pratensis 22% HYolcus lanatus 25% Poa trivialis 27%

Dactylis glomerata 11% Lolium perenne 22% Lolium perenne 13%

Herbicide Trifolium repens 94 Poa trivialis 13% Trifolium repens 8%

Poa trivialis 8% Dactylis glomerata 8% Holcus lanatus 1%

dose /ac =
2 weeks lL weeks 1 week 3 weeks 1 week 3 weeks 

First harvest

Control 19.7
30.5 i 12.7

asulam 1 lb. Li. Het . ¢ 27.5 1 Hee 13.0

15 1b. 13 .0%+ i . 29,2 beet 12.8

3 lb. 121.0% ‘ oti 30.3 Oe 12.1

.E. of treatment 0.397 ‘ ak 1.126 é 0.1:76

means

Second harvest

Control ‘

asulam 1 1b. ‘ 22.7(#*)

13 1b. 21.9(%#)

3 db. «Get 15.1

S.E. of treatment 0.936

means

Third harvest

Control
asulam 1 1b.

13 lb.
3 1b.

S.£. of treatment
means

Total harvest

Control
61.7

asulam 1 1b. ae 56.8

2% 1b. 4 38. lp 55.0%
3 1b. 35 B24: L89

S.E. of treatment 0.952 0.952 1.5°6

means

yield decrease significant at 5% level

yield decrease significant at 1% level

sisnificant yield increase

corrected to 5% dry matter

Botanical composition based on control plots (mean of 30 throws) assessed in

September 



FIGURE 2 Effect on pasture yields of the interval between
cutting, _and applyingasulam
Herbage yield (dry matter) per harvest as
percentage of control
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Table 4

Effect of asulam on sture composition and 12 months after treatment
% cover oe of 350 throws, i.e. 5 per replicate)

Site Dates Asulam Lolium Poa Agrostis Holcus Poa Dactylis Trifolium Other grasses,no. lb/ac. spp. annua Sppe lanatus trivialis glomerata repens weeds, plus bare ground
A BA B oA B A A B A B A BoO..Oeee

oO 68 6617
1

a Sprayed: 20
24.24.69 ad 80 70 10 Z

Assessed: 13 8&4 80 6 5
A 19.9.69 81 75. 10: 8
B 18.5.70 3

$$5 Sprayed: oO 33 14 25 37 «13~=«19
429.24.69 20 7 31 45 5 2Assessed: 14 25 13 15 42 7 28A 25.9.69 3 2 14 4 ho 21B 8.5.70

Sprayed: 0 20 & 713.25.69 35 42 4&
5
4

Assessed: 43 4
A 22.9.69 39

=

19
B 5.5.70
S

S

 



DISCUSSION

It is clear from the statistical analyses (Table 1) that the addition of

nitrogen did not alter the effect of asulam on the sward under the two management

regimes. Nitrogen per se increased the dry matter yields from those grasses that

responded to it, but this phenomenon is, of course, well-known. ‘The interaction

between herbicide and cutting interval was highly significant, particularly for the

first two post-treatment yields.

The histograms of the individual harvest cuts (Figures 2 and 3) show that there

is a greater lose of yield from the initial cut when only a one week interval has

been allowed between mowing and spraying. This loss attains larger significance as

the proportion of ryegrass diminishes and as the dose increases. The loss is not

altogether avoided under the alternative management regime (spray 3 weeks after

cutting, harvest one week after spraying) since it is revealed in the second cut.

It is probably a good plan to utilize susceptible pastures one week after treatment

with asulam before any reduction of existing herbage occurs. The eventual extent of

dry matter yield reduction will depend on the contribution of susceptible species to

bulk and their ability to recover from spraying.

Minor differences of yield between the treated plots and the controls can be

entirely discounted because the high sensitivity of the experiments (see the low

standard errors in Tables 2 and 3) has revealed them. It is suggested that a grass

yield loss of 15% or less over a complete field (see the indication in Figures 2 and

3) is unlikely to be detected by eye, and also, because of the general under-

utilisation of grassland it is felt that this loss is unlikely to be of universal

significance. There are, however, two field situations where a small loss may be of

practical importance - under an intensive management system (e.g. rotational or

strip grazing), or under an extensive system on pastures with a very high proportion

of asulam eusceptible grasses. Recovery of the pastures was always complete (see

the third harvest cut) though there was an indication that sward balance could be

altered (see Table 4).

Although total production is only slightly diminished (even at 14 1b a.i./ac

asulam) the actual time of year a depression occurs may be of importance, e.g» hay

cut in June is essential for winter-keep. As a counter to this, however, there will

be the longer term benefits of dock removal and a possible improvement in pasture

composition. An overall treatment of asulam becomes more worthwhile as dock

populations increase (Savory et al. 1970).

So long as damaged, bruised, or recently cut swards are not treated, it is

generally conciuded that ryegrass pastures will tolerate 4 lb aei./ac asulam without

any herbage dry matter reduction; other pastures, with or without ryegrasses, will

unavoidably sustain a variable loss at this dose. In addition to the effects of

dose, pasture composition and climate, the herbage yields obtained from asulam

treated swards will depend on pre~ and post-spraying management.
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THE EFFECT OF ASULAM APPLIED AS FOR

DOCK CONTROL (RUMEX SPP.) ON THE PRODUCTION OF THE

GRASS SWARD

G. S. Martin
NAAS, Woodthorne, Wolverhampton

Summary Results are given of two studies on the effect of asulam on

grass growth when used to control mature Rumex spp. (mostly Rumex

obtusifolius) in established grassland. In the first study in 1968

asulam at various doses was used in the spring as a single application

and in the second study (1968/69) a comparison was made between asulam

applied in the autumn, spring and combined autumn and spring applications.

In the first trial the sward which contained approximately 20% timothy

suffered yield reductions which increased with the dose but-other trials

on different swards, though showing similar trends did not show such

significant results. The control of Rumex spp. in the first trial

showed a dose effect and in another trial the effect of autumn spraying

was greater than the spring application.

INTRODUCTION

In 1965 it was shown that a derivative of methyl k-amino benzene sulphonyl

carbamate (MB 9057 - asulam) was active against some grass species and certain

dicotyledons. Bumex spp. in pastures and orchards were reasonably well controlled.

Blair (1968) showed that asulam applied in September at 4 1b a.i./ac gave better

control of Rumex obtusifolius in a specially planted pure stand than when applied in

May. Ford and Combellack (1966) reported favourable control of Rumex spp. but said

the grass sward showed considerable chlorosis. Holcus lanatus was susceptible and

perennial ryegrass was particularly resistant. Soper et al. (1968) using 3 sites of

different sward composition, showed that asulam applied in spring reduced herbage

dry matter yield of a timothy/meadow fescue/perennial ryegrass/white clover sward by

30% and 50% at 1 1b and 3 1b aei./ac respectively after 6 weeks and another sward of

similar composition, but including cocksfoot, by 36% and 60% in the same period and

doses. The other site was a sward consisting of creeping bent/red fescue/cocksfoot/

Yorkshire fog and the effect was a yield reduction of 3% and 20%.

These investigations were established to verify the activity of asulam on

grassland when applied by users under a wide variety of practical conditions.

METHOD AND MATERIALS

In the spring of 1968 asulam (as MB 9057 a 4O% eece) was applied at 0, 1, 2, 3

and 4 lb a.ie/ac to plots laid down at two sites in Staffordshire. A randomised

block design with four replicates was used. Plot size was 12 yd x 2 yd. An Oxford

Precision Sprayer with 00 nozzles working at 35/40 peBeie was used. 



In the autumn of 1968 a further two trials were laid down in th
Asulam was applied at the following times and doses (a-i./ac): O, 1
autumn, 1 1b autumn and 1 1b spring, 1 1b spring and 2 lb spring.
block design replicated three times was used. Plot size and method
the same as the previous trial.

At all sites Rumex assessment 5 were made by counting the total
Herbage production was measured by cutting three times at Site 1 but
all the other sites. A 3 ft wide strip was cut down the length of e
an Autoscythe. The total herbage was weighed in the field and sampl
laboratroy dry matter determination. After each yield cut the entir
mown and the herbage was removed.

Details of the sites are given in Table 1.

Table 1

Site 1

Market Drayton,
Staffs.

Site 2

Stanton,

Staffs.

Site 3

Sheriffhales,
Shropshire

Location

Composition of
sward (visual
assessment of
grass
component

only)

50% perennial
ryegrass

30% Italian
ryegrass

20% timothy

30% perennial

ryegrass

40% meadow
fescue

30% timothy

90% perennial

ryegrass

10% Poa
trivialis

ley

8.4.68

old ley

1724.68

ley

9.10.68
19.5 .69

Date sprayed

Site 1

This sward with 20% timothy showed how vulnerable timothy was t4 lb a.i./ac dose. Growth was severely checked and scorched. All tretarted growth which was in direct proportion to the treatment appl
in growth was not observed until six weeks after spraying. Three cu
during the season and 63 units of nitrogen were applied after cuts 1

Table 2

Yields dry matter

Cut 3

16.10.68

Treatment
Asulam lb a.i./ac

Total yield

e west Midlands.

1b autumn, 2 lb

A randomised

of spraying were

plants per plot.

only once at
ach plot using
ed for

e trial area was

Site 4

stockport,

Cheshire

75% perennial
ryegrass

15% Poa
trivialis

10% bare ground

ley

4.10.68
ed 69

© asulam at the
reatments showed

ied. Recovery
ts were taken
and 2.

% of
control
 

23.6
24.5
24.7
2761
24.5

F 41,01

100.0
93.3
92.4
86.1
7925

  



Table 3

Rumex spp. populations 4 and 14 wonths after spraying

Treatment Mean no. of

Rumex spp. per plot

Asulam 1b a.i./ac 23,8.68 6.6.69

 

42,0 42.0

15079 2145
10.5 14.25

4.5 8.75

5075 6.50
 

Site 2

Thig sward was an old ley heavily infected with Rumex spp. Shortly after

spraying heavy rain fell. Two weeks after spraying, the plots treated with 2, 3

and 4 lb aei./ac asulam showed retarded growth and scorch but there was little sign

of effect on docks. A yield cut was taken on 13th June.

Table 4

Yield matter

cwt/ac

Treatment

Asulam 1b a.i./ac Dry matter yield Yield as % of control

 
100.0
91.6
86.7
81.3
73.4

 

Site 3

This site had a sward that was 90% perennial ryegrass and 10% rough stalk

meadow grass. Six weeks after the autumn spraying the ryegrass was beginning to

become chlorotic and the meadow grass was severely chlorotic. Rumex spp- present

were also chlorotic. When growth recommenced in April 1969 there was no evidence

that the check to the grasses was still present. On 12th May grass growth was

uniform throughout the trial and the Rumex spp. in plots treated with 2 lb a.i./ac

asulam were still chlorotic. The spring spraying on 19th May although applied in

dry weather was followed some days later by excessive rain which waterlogged the

trial. A cut was taken 10th June. 



Table 5

Yield dry matter
wee

Treatment
Asulam 1b a.i./ac Dry matter yield Yield as % of control
 

46.9 100.0
autumn 49.9 106.4
autumn 51.6 110.0
autumn and 5167 110.0
spring
spring 50.8 108.3
spring 46.1 98.3

+ 4.55
 

Site 4

This was an open sward of S.23 and S.321 ryegrass sown September 1967. Amonth after the autumn spraying plots treated with 2 1b a.i./ac asulam showed
considerable chlorosis and grass growth had ceased. The effect was not as severeon plots treated with 1 1b a.i./ac asulam. The spring spraying was followed byheavy rain some six hours later. The plots were cut on 17th June.

Table 6

Yield dry matter
ites

Treatment
Asulam lb a.i./ac Dry matter yield Yield as % of control
 

50.1 100.0
autumn 45.4 90.6
autumn 39.7 s 79-2
autumn and 42.6 85.0
spring
spring 49.7 99.2
spring 49.6 99.2

3.56
 

Table 7

Rumex spp. populations 2 and 8 months after autumn spraying

Treatment Mean no. of
Rumex spp. per plot

Asulam lb a.i./ac 1312.68 17.669
 

65.0
autumn 31.6
autumn 39.6
autumn and spring 36.6
spring

69.3
spring 67.0
  



DISCUSSION

The trial that started in spring 1968 suggested that asulam had an adverse

effect on grass growth as shown in Table 2. It also showed a dose effect on the

Rumex spp. (Table 3). In the subsequent trials the results have not been 50

significant. At Site 2 a dose response trend is shown but hardly significant. In

the autumn/spring trials the effect of asulam was noticeable after the autumn

spraying but this effect is not translated into a reduction of dry matter yield

when harvested in June the following year. At Site 4 a trend is suggested in the

autumn treatments.

The first cut at Site 1 shows the serious yield reductions that are possible as

the dose is increased. This result and the yield reductions quoted by Soper et al.

highlights the need for accurate application with this chemical. In addition to the

reduction of yield of grass asulam can have a delaying effect on peak production.

This is shown by the yields at the second cut at Site 1 where the treated plots have

out yielded the control (Table 2). It is doubtful if this has happened because the

competition from the Rumex spp. has been removed but is more likely to be due to

compensatory growth a6 a result of a reduced yield at the first cute

The reduction in yield of the spring growth can have an adverse economic effect

on the intensively stocked farm. This 'flush' of grass must provide grazing and

silage or hay for winter feeding. It may therefore be better to devote attention to

the use of asulam at the end of the summer, even though it is known that this is a

less favourable time for the control of Rumex sppe
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THE TOXICITY OF THRES HERBICIDES 10 Tim DOCKS (RUMEX SPP)
AND GRASSES GROWING IN A MAINLY RYBGRASS PASTURE

A. «. Oswald and J. G. Blliott
ARC Weed Research Organization, Begbroke Hill, Sandy Lane, Yarnton, Oxford

Summary The effects of asulam, maleic hydrazide and dicamba applied inSeptember, 1968 on Rumex Spp. growing in a perennial ryegrass pasture aredescribed in terms of plant mumbers and yield. The effect on the grasscontent of the pasture was also measured in terms of yield. Asulam anddicamba were effective in controlling Rumex spp., but while L. perennedisplayed only slight damage A. stolonifera, P. trivialis and P. pratenseall suffered from doses of these chemicals. iialeic hydrazide was lesseffective in the control of Rumex spp. but caused some damage to i.perenne although proving less harmful to A. stolonifera, P. trivialis andP. pratense than were dicamba and asulan.

INTRODUCTION

Preliminary studies resulted in a short list of chemicals showing promise inthe herbicidal control of Rumex spp. in perennial ryegrass pasture (Blair 1968).The three chosen for further examination were asulam, maleic hydrazide and dicamba.

The object of the experiment reported here was to investigate the effectiveness of the three herbicides in controlling R. crispus and R. obtusifolius in aperennial ryegrass pasture that also contained other species, and in addition tomeasure the response of the main grass species present to the chemical treatments.

METHOD AND MATERIALS

The experiment was located at the Grassland Research Institute, Eurley,Berkshire on a slight NE facing slope, 250 ft 0.D. The soil was a brown loam withflints and pebbles overlying coarse sandy clay with chalk at about 2-3 ft. Theaverage annual rainfall is 27 in. The sward was sown in the autumn of 1966, sincewhen it has been mainly cut for hay although extensive grazing by sheep and youngcattle occurred during the following autumns. ‘The percentage area of ground coveredby each of the main species, assessed by point quadrat on 12th September, 1968, wasLolium perenne 58%, Agrostis stolonifera 12%, Poa trivialis 23%, Phleun pratense 9%and Rumex spp, 8%. The experiment contained a fully randomised block design ofthree replicates with plots 2.5 yd x 10 yd.

Treatments and conditions at spraying

Asulam at 0.75, 1.5 and 3 1b ai/ac, maleic hydrazide at 0.75, 1.5 and 3 lb
ai/ac and dicamba at 0.5, 1 and 2 lb ai/ac, were applied on 12th September, 1968.
The chemicals were applied in 20 gal/ac aqueous solution containing 0.1% Agral 90.
The solutions were sprayed at 30 psi pressure through '00'ceramic fan jets fitted to

481 



the 7 ft 6 in. doom of an Vxford Precision Sorayer. The sward adi veen cut witha

farm mower 14 days earlier. The heroage was dry, the grass content standing 4-7 in.

high and Rumex spp. 9-15 in. high. Temp 18.0°C. Relative humidity 36%. Cloud

cover 9/10.

The subsequent management of the sward

An initial application of 3 cwt/ac 20:10:10: compound fertiliser was given to

the entire experimantal area in the spring following spraying: Further applications

of nitrogenous fertiliser, following the harvests of grass material, brought the

total N application to 200 units/ac. by the end of the experiment. The entire area

was cut dom to a neight of 2-3 in. following yield harvests on 8th lay, 11th June,

16th July and 7th October, 1969.

Assessments.

1. The effecta of the herbicides on the vegetative growth of Rumex and grass spp.

following treatmer.t was scored periodically in comparison with that on the unsprayed

control (Fig. 1).

2. Counts of Rumax spp. plants were made immediately prior to and at intervals

after spraying. All plants were counted within a 1.5 yd x 10 yd area on each plot

(Table 1).

3. Yields of Rumex spp. were obtained by cutting all plants growing ina1.3 yax

10 yd grea on each plot dom to ground level with a hand razor blade. The cut

material was removed and left in cold storage util fresh/dry weight reductions were

carried out (Table 2)

4. In all grass yield assessments (Table 3) a motor-scythne was used to cut a 3 ft

wide swathe down the centre of each 10 yd plot length, leaving a stubble approx.

2 in. high. All cut material was weighed fresh. Random samples of the cut herbage

were weighed and left in cold storage until they were removed for sorting into

species. In all fresh/dry weight reduction studies Rumex and grass samples were

dried at 100°C for at least 6 hours before weighing.

As the existence of a hybrid of R. crispus and R. obtusifolius was suspected on

the experiment erea, all plants encountered in assessments were grouped under 4

single heading = Rumex spp.

RESULTS

During the phase of direct herbicidal action (and the resumption of normal

growth) the first of the main periods of sward change following herbicidal

application distinguished by Elliott (1960), the reduction of Rumex spp. and general

green material was positively related to increase in dose of herbicide. The most

severe visual effects on Rumex spp. were generally caused by dicamba and reached a

maximum five weeks after spraying. the effects caused by aaleic hydrazide and

agulam reached a maximum by 10 weeks (Fig 1). Direct effects on the grasses were

almost absent following dicamba and only moderately oresent following asulam at

3 lb/ac. Maleic hydrazide had a detrimental effect on grass colour and growth at

1.5 and 3 lb/as, such effects being prolonged.

Counzs of Rumex spp. plants were made during the spring 1969 period and

continued during the recovery of the treated sward (Table 1). ‘he persistence of

reductions in plant numbers appeared to be enhanced by increasing the dose of each

chemical applied. At equivalent doses dicamba and asulam avpeared to nave a sinilar

effect, both chemicals being more toxic than maleic hydrazide which, esjecially at
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Visual effects after spraying expressed as scores for the amount of green material present.

Green material: grass - - - Rumex spp.

Scored 0 = absence. 9 = amount comparable with wmsprayed control.

lb/ai 1b/ai DICAMBA
ac ac

SS

3 6 12 18 24 30

weeks after spraying on 12th September. 



the low and medium dose had much less apparent effect.

Yield of Rumex spp. plants showed a dry matter reduction on all treated plots

over untreated controls from the initial harvest to the final yield cut although a

tendency to increase weight was recorded at each successive harvest (Table 2).

Otherwise the weights of Rumex spp. vegetation followed the trends described in the

population assessment.

Table 1

Numbers of live Rumex spp. plants present during

the 55 weeks after spraying. Means of 3 replicates

Treated Dose Times of assessment (weeks)

12th September, 1968 lb ai Post- Spraying

with: /ac 10 25 30 34 39 44
 

14 12 33 3536
5 2 19 26 21

3 3 3 5 8

45 32 49 53 51
41 40 40 52

12 1 «623
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14 16
2
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S. BE. (Treatments) 7.9

Ss. E. (Difference) 9.1

Table 2

Production (lb dn/ac) of Rumex spp. during the

ear follow spraying. Means of

3

replicates

Treated Dose Harvest dates Total

12th September, lb ai 8 May 11 June 16 July 6 Oct. weight from

1968 with: 1969 1969 1969 1969 4 harvests

 

64 95 100 243 502

30 400 58 245 447

5 23 25 106 159

112 155 153 317 3t

54 101 148 355 678
4 28 59 147 238

26 11 54 126 277
6 32 118 198
0.3 6 13 26 45-3

149 170 458 966
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S. E. (Treatments) 18.2 2. 105.4

S. E. (Difference) 21.0 6. ‘ 121.7 



Table 3

Yield (1b ac) of total grass content (T) and Lb. perenne (L)
&pprox. 8, 9 and 13 monthsafter spraying. ideans of 3 replicates

Treated Dose Harvest dates Total12th September, 1b ai 8 May 11 June ( Set weight from1968 with: ac 1969 1969 1969 3 harvests
 

Asulam 0.75 526 3104 2249 5879
408 2133 1382 3923

995 3063 1989 5647
261 2422 1277 3960
262 3100 2301 5663
198 2397 1524 4116
425 2987 2193 5605
256 1877 1112 3245
298 3037 1992 5327
113 1280 1163 2556
162 3030 2134 5326
44 893 1206 2143

540 3085 2265 5890
373 2135 1390 3838
489 3240 1914 5643
351 2057 1110 3518
613 3133 2262 6008
490 2331 1483 4304
546 2899 2148 3593
351 1798 1178 3327
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T
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128.4 198.4 250.1

148.3 229.1 288.8

165.9 141.0 238.3
191.6 162.8 275.2

V
e
t

L
+
i
t
+

P
e

w
y

ones}
Difference

The total yield of grass vegetation during 1969 indicated little difference inthe effects of the three chemicals. Although asulam and maleic hydrazide caused
reductions in growth recorded at the first cut on 8th May, 1969, the reduction beingereatest at the higher doses, compensating growth occurring later alleviated these
reductions (Table 3). L. perenne shared with the other species in these
reductions. Dicamba was without this effect of delaying grass growth in spring.

The percentage contribution by weight of L. Perenne increased with increases indose of asulan and dicamba at all dates but only at the final harvest following the
maleic hydrazide treatment (Table 4). A. stolonifera and P. trivialis showed
susceptibility towards asulam and dicamba but P. pratense was partially resistant
to all chemical treatments. The amowt of dead vegetation was high at the final
harvest due to the onset of natural senescence. 



Table 4

The percentage contribution by dry weight of the 5 main species present

plus dead vegetation on 3 dates after spraying. Means of 3 replicates

Harvest 5 Dose Lol. Ag. Poa -?h. Rumex Dead

date Chemloal lb ai/ac per. stol. triv. prat. SpP- Veg.
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DISCUSSION

The results of the experiment reported here indicate that both asulam and
dicamba were effective in the control of Rumex spp. in the perennial ryegrass
pasture while causing relatively little damage to the ryegrass. «ialeic hydrazide
was not as effective in controlling Rumex spp. and tended to reduce the perennial
ryegrass to a greater degree than did the other two herbicides.

All chemical doses caused reduction of Rumex spp. plant numbers up to 25 weeks
after spraying when recovery commenced. This recovery was almost entirely from re-generating rootstocks. Regeneration of Rumex Spp. was severely checked by all dosesof both asulam and dicamba and to & lesser extent by maleic hydrazide.

L. perenne suffered little from treatment with either asulam or dicamba but was
susceptible to doses of maleic hydrazide. Amounts of A. stolonifera, P. trivialis
and P. pratense were reduced by asulam and dicamba but these species were more
resistant to maleic hydrazide.

Visual effects immediately after spraying differed slightly with each chemical.
Dicamba, which was the first to show effect, and reached a maximum 5 weeks after
spraying, caused a yellow chlorosis on Rumex plants associated with a severe
twisting of stems and leaves. Almost no effect was visible on grasses. The effects
of asulam took more time to materialise, the maximum being reached after 10 weeks
and caused an apple green coloured chlorosis plus slight twisting on Rumex plants, a
slight chlorosis being noticed on the grass content. Maleic hydrazide caused a
scorch on the Rumex plants but little twisting. Grass vegetation also appeared
scorched after treatment with this chemical.

During the early part of the season the apparent colonisation by both
P. trivialis and P. pratense of spaces left by chemical control of susceptible
species in the sward was noted. ‘The question of ingress (its origin and measurezent)
is an important one and it is suggested that experiments involving the control of
weeds such as Rumex spp. or weed grass species which leave uninhabited areas in the
sward should include assessment of the colonisers.

Acknowledgments

The authors wish to thank the Director and staff of the Grassland Hesearch
Institute for permission to use and help in setting up the experimental area. The
assistance with field and laboratory work by Messrs. G. P. Allen, P. Ayres, S. J.
Godding and J. A. Capel is gratefully acknowledged.

References

BLAIR, A. M. (1968) The control of Rumex obtusifolius by sulphonyl carbamate
herbicides, Proc. 9th Br. Weed Control Conf. 515-519,

ELLIOTT, J. G. (1960) The evaluation of herbicidal activity on a mixed sward.
Proc. 8th Int. Grassl. Congr. 267-271, 



Proce 10th Bre Weed Control Conf. 1970

CONTROL OF RUMEX SPP. IN N. IRELAND AND THE INFLUENCE

OF HERBICIDAL TREATMENT ON HERBAGE YIELD AND COMPOSITION

A. D. Courtney

Ministry of Agriculture for Northern Ireland

Summary At four sites in Northern Ireland a range of herbicide treatments

was applied to control mature Rumex spp. in grassland. Each of the

treatments nas to date been applied on at least three occasions. Counts

of dock shoot numbers indicated that a dicamba/mecoprop mixture (1.5 1b

total a.e./ac) gave the greatest degree of persistent control. Also good

were mecoprop (3.2 1b a.e./ac), dichlorprop (3.2 1b a.e./ac) and an

asulam/mecoprop mixture (1.0 lb a.i. + 0.8 1b a.e./ac). Where the docks

were making a considerable contribution to the dry matter yield, sample

cuts of the herbage from these areas indicated that although the grass

content of the cuts increased when the docks were controlled it did not

immediately compensate for the production of the docks.

INTRODUCTION

In Northern Ireland, where the major emphasis in agriculture is on grassland

production, Rumex spp, mainly obtusifolius (broad leaved docks) are now a major

problem. This series of trials was laid down to compare various recommendations

made for Rumex control and to enable comparative observations to be made on the

effect of the treatments on the production and botanical composition of the sward.

METHOD AND MATERIALS

The trial sites, with a moderate to severe infestation of docks, were selected

from a range of areas in Northern Ireland.

Site Pasture type Management

Ballygowan Permanent pasture mainly

Co. Down Agrostis spp. and Rotational grazing

Poa trivialis

Ardshaw Permanent pasture

Co. Tyrone Poa trivialis, Agrostis spp. Accommodation pasture

high content Cirsium arvense

Loughry Ley Silage and rotational

Co. Tyrone Ryegrass dominant grazing

Magheragall 4 year ley Silage and grazing

Co. Antrim Ryegrass, Poa trivialis 



The herbicide treatments which were compared were as follows:

° w w o total a.e./ac
aei./ac

a&ei. + NCPB/NCPA 1.6 1b total a.e./ac
ei. + mecoprop 0.8 lb a.e./ac
a.e./ac
a.e./ac
a.ee./ac
aee./ac

total a.e.

Dicamba + mecoprop
Asulam
Asulam
Asulam

Mecoprop

2,4-D ester
MCPA

Dichlorprop
MCPA + dicamba

Untreated control area
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Hines sites 3 and 4 only

The individual plot size was 100 ya? at Site 1, 80 ya? at Site 2 and 45 ya° at
the other two sites. The plots were laid out in a randomised block design, each
treatment being replicated four times, except at Site 2 where only three replicates
were possible.

Sites 1 and 2 were first sprayed in autumn 1968 and Sites 3 and 4 in the
following spring. To date all four sites have received three applications of spray
and at Site 1 a fourth application of treatment 6 (2,4-D) was applied in the spring
of 1970. The herbicides were applied with a knapsack sprayer at a rate equivalent
to 25 or 30 gal/ac water. In each instance there was an interval of about two weeks
from the time the plots were last grazed or mown before the spray treatments were
applied.

The degree of dock control was recorded, on the dates shown in Table 1, by
counting dock shoot numbers in 20 x 1 ft2 quadrats thrown at random within each plot.
Dock shoot numbers, prior to spraying, were fairly uniform on the selected trial
areas (Table 1) and were of the order of 35 in 20 x1 ft2 quadrats at each of the
sites. At Site 1 the initial count of dock shoot numbers was made only on the
control plots.

In the analysis of the Rumex shoot counts, a square root transformation was
applied, and the transformed data for the final dates of recording, at each of the
sites, is shown in Table 1.

Sample cuts were taken from each of the sites to determine the contribution
which the docks were making to herbage production and the extent to which the grass
component was benefiting from control of the docks.

The management of the four trial sites and the interval between spray treatments
and collection of the sample cuts (Table 2) was as follows:

Site 1 The third spray treatment was applied on 27.8.69, the area was grazed once
that autumn and again the following spring. The cut was taken 1525-70 when the
grass was at a stage suitable for silage.
Site 2 This area had been intermittently grazed, by young stock and used as
overnight accommodation, between the third spray application and the time the sample
cut was taken in September 1970.
Site 3 The plots were cut for silage two weeks after the first spray application
and the sample cut was taken when the regrowth was again at the silage stage.
Site 4 In each of the seasons 1969, 1970 the sample cut was taken from the herbage
produced immediately after the first and third spray applications respectively.

For the sample cuts a strip 20 ft long and 3 ft in width was taken down the
middle of each of the plots with an Autoscythe and the fresh weight of docks and
other herbage measured in the field. From this material samples were taken to
determine dry matter (d.m.) and botanical composition.
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Table 1

Reduction in dock shoot numbers, as % of shoots on the untreated plots, after a sequence of herbicide treatments

Site 1 Site 2
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.
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Dates

>
1
3
.
5
6
6
9

>
5
2
9
6
9

2
8
.
8
.
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9

Spray Dates t

Treatments

4. Dicamba/mecoprop (36) é 78

2. Asulam (43) 5 é 3 25

3. Asulam/MCPB/MCPA (43) b 39

4. Asulam/mecoprop (39) (44) 55

5. Mecoprop (48) (42) 62

6. 2,4-D (55) (38) 55

7. MCPA (60) (40) 63

8. Dichlorprop (41) 96 (41) 4g

9. MCPA/dicamba (49) 54 3 35 i 30 (40) 9 57 45

Untreated (37) (76) (53) (55) (70) (76) (32) (54) (49) (51) (51)

(D.F.27) S.E. (0.8.27) 5.8. 2

eee
a

( ) Dock shoot number 20 x 1 ft” quadrats Tt Treatment 6 only, sprayed on this date

A - Transformed, dock number for the final recording date, S.E. Mean (D.F.) 



RESULTS

Rumex Control

The percentage reduction in dock shoot numbers subsequent to the series ofsprayings is shown for each site in Table 1. The general conclusions drawn from thefour sites after three applications of each treatment are:

Dicamba + mecoprop
This treatment gave at least 80% control at three of the four sites after thefirst spraying and the follow up treatments increased this to nearly 90%

Asulam
Two applications were required to give good control but even with three

applications control remained at about 50% on three of the four sites.
Asulam + MCPB/NCPA

This mixture, which would normally be recommended where docks and buttercup ordandelion were growing in association, did not differ greatly from the asulam alonein the degree of control achieved. After three applications it gave superiorcontrol at two sites, identical control at one and inferior control at the fourth.
Asulam + mecopro

The addition of the mecoprop (0.8 lb a.e./ac) whilst sacrificing the clovergave better dock control than the asulam alone at all four sites.
Mecoprop

The repeated treatments gave good control (greater than 80%) at all four sites.2,4-D
This treatment gave good control for a transitory period after each spraytreatment but this subsequently dropped to only about 50%

MCPA
This showed a similar degree of short term control to that of the 2,4-D,

Dichlorprop
From the two sites where this material was used at an equivalent dese to themecoprop it appeared to be slightly less effective.

MCPA + dicamba
This treatment was applied only once on two sites and because it was not givingvery good control and had visually a fairly severe effect on the grass it was

discontinued.

Herbage Yields

The yield data for Site 2 has not been included. On this site there was anexceptionally heavy infestation of Cirsium arvense which so discouraged the cattlefrom attempting to graze the unsprayed plots that when a clip was taken in
September 1970 there was ten times the amount of grass on the control plots thatthere was on those plots on which Cirsium arvense had been controlled.

The percentage contribution which the docks made to the total herbage at thefour sites was: Site 3 (1969) 54.0% (475 1b d.m./ac); Site 4 (1969) 19.5%(207 1b d.m./ac); Site 4 (1970) 8.0% (95.21 lb d.m./ac) and Site 1 (1970) 6.3%
(35.9 1b dem/ac).

The total herbage production (Table 2) was reduced on the majority of the
treated plots and it is clear that the dock component made a considerable
contribution to the yield. In general it is the treatments which have given the
best dock control which show the greatest reduction in total dry matter e.g. atSites 3 and 4 in 1969 the dicamba/mecoprop treatment gave only 84% and 86% of the
yield from the control plots whereas the MCPA treatment gave 91% and 114% compared
with the control. 



Table 2

Yield of (A) Total Herbage, including Rumex, (b) Grass, as a # of the yield on

the unsprayed plots

Site 3 4 4

Date of cut 11.7269 17.6669 5.6.70

B A A B

 

Treatment

1. Dicamba/mecoprop 190 84 103 110 78

2. Asulam 191 89 9697 81

Asulam/MCPB/MCPA 158 84 97 100 76

Asulam/mecoprop 232 77 97

=

104 86

Mecoprop 164 91 114-118 94

2,4=D 414 84 95 «98 88
MCPA 414129 91 119 129 89

Dichlorprop 97 172 414 114-119 -

MCPA/dicamba 86 129 75 90 94 -

Untreated Yield (d.m.lb/ac) (879) (397) (1062) (859) (1190)(1091) (564) (497)

F Test Control v rem. treat N.S. N.S. N.S. N.S. N.S. N.S.

 

Table 3

Botanical Composition(% d.m.) at Site 4 in 1969 and 1970

Other _,20tal
Species Ryegrass Poa spp. Timothy Rumex x herbage

PPs d.m.lb/ac

Date of cut 69 70 69 70 69 70 69 70
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The yield of grass shows an increase where the docks have been controlled.This was particularly evident at Site 3 where Rumex spp. formed 54% of the domyield on the untreated plots. This was the only site where the difference betweentreatment means were statistically significant, treatments 1, 2, 4, 5 and 6 beinggreater than the other treatments.

At Site 4, where the main Species present were ryegrass, rough-stalked meadowgrass and timothy, cuts taken at about the same date each year, on the regrowthfollowing the spray application, showed a general tendency for both the total yieldand the grass yield, relative to the control, to increase in 1970 compared with 1969(Table 2). The one site where grass yield decreased from all the treatments exceptthe mecoprop (3.2 1b a.e./ac) was Site 1. This was nine months after theapplication of the third Spray treatment on this trial. The mecoprop anddichlorprop treatments were the only two treatments where the grass yield increasedon all the sites relative to the unsprayed area.

Botanical Composition

It is not possible to present the complete botanical analysis data for all thesites but clear changes in the species representation did occur according to thetreatment applied. The botanical analysis of the cut herbage from Site 4, wherethere was a dock infestation equivalent to 19.5% and 8.0% in the years 1969 and1970, is shown in Table 3. In the two seasons there was a marked difference in thebalance of species on the control plot, in 1969 Poa spp. (mainly Poa trivialis) weredominant whereas in 1970 ryegrass was the major component. In this instance it wasthe ryegrass which derived the greatest benefit from good control of Rumex spp. Thedicamba/mecoprop, asulam/mecoprop and mecoprop treatments alone, show this response.On these treatments the representation of Poa spp. was diminished although in 1970this reduction was small. The timothy component although not large was impaired bythe asulam (treatment 2) in both seasons.

DISCUSSION

The dicamba/mecoprop (1.5 1b total a.e./ac) has given the most satisfactorydegree of control in these trials. However even with the three applications of thistreatment control was not complete and the eradication of the final 10% of aninfestation appears to present considerable problems. It is intended that theseplots should be maintained s0 that the process of re-infestation can be recorded.The other treatments which have given good dock control are mecoprop(3.2 1b a.e./ac), dichlorprop (3.2 1b a.e./ac) and the asulam/mecoprop mixture(1.0 1b asi. + 0.8 1b a.e./ac). Although the control achieved by asulam(1.0 1b a.si./ac) was disappointing, it is now known that the initial treatment,japplied at two sites in early October, was too late particularly for this material.(Soper et al 1968). In addition with the number of treatments compared in these‘trials not all the plots were at precisely the same stage of regrowth when the next‘spray applications were made. It was necessary to compromise to some extent inselecting the date of spraying.

Again with respect to the time of Spraying there appeared to be a seasonal

From the sample cuts taken on these sites, it appeared that the total herbageyield decreased, at least in the short term, when the Rumex component was removed.Although the grass did increase it did not always compensate for the lostproduction of the docks. At Site 4, where ryegrass was a major sward component
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it did appear that this compensation, by the frase, had occurred in the second

season. In contrast, at Site 1 where the sward was predominantly Agrostis spp. and

Poa trivialis the grass had apparently been more severely affected directly by all

the herbicide treatments and had not shown the same capacity to respond in the

absence of docks.

The botanical analysis of the swards involved gave an indication of the extent

to which changes in sward composition had occurred as a result of the treatments at

the four sites. The mechanisms of change in sward composition, consequent to the

application of herbicides, as defined by Elliott (1960), clearly operated in this

situation, the balance being struck between the benefits deriving from removal of

competition from the Rumex component, and from any directly adverse effects the

individual treatments were having on other sward constituents.
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HERBICIDESFORCONTROLOFGRASSWEDS HUNESTABLISHING RYLGRASS

A. M. Blair
ARC Weed Research Organization, Begbroke Hill, Sandy Lane, Yarnton, Oxford

‘

Summary Three experiments are described, two in which methabenzthiazuron
at doses of 0.5, 1, 2 1b a.i./ac and fluorodifen at deses of G.375,5 0.75,
1.5 1b a.i./ac, applied pre-emergence in spring and autum, gave good
selective control of Poa trivialis in $23 perennial ryegrass. Ir the
third experiment methabenzthiazuron at similar doses was applied at three
stages of growth after emergence; P, trivialis was very much more
susceptible and Agrostis stolonifera more susceptible than S23 perennial
ryegrass, Holcus lanatus or Festuca rubra. This herbicide had little or
no effect on tillered plants.

INTRODUCTION

Poa trivialis has been recorded in every vice-county in Great Britein, Irelandand the Channel Islands (Allen 1966). Baker (1962) discussed the importance ofP, trivialis as a grass weed end concluded that with Agrostis species it was often amajor problem in leys by the second and third year.

The thin creeping stolons are very shallow rooted and the plant is thereforevery dependent upon surface moisture for survival. Hence in dry periods this grassbecomes very dwarfed and the low productivity under dry conditicns is one of thereasons why it is not now considered suitable as a crop species (Allen 1966).

In recent years the approach at WRO to the problem of selective weed gress con-
trol in grassland has been increasingly concerned with preventing the establishmeritbf undesirable species rather than trying to eliminate them when fully established.

In this paper three experiments carried out in 1969 are descrited. Methabenz-
thiazuron was applied pre-emergence in the spring (experiment A) and autumn (experi-
ent B), and post-emergence in the spring (experiment C); fluorodifen was only

applied in experiments A and B.

Methabenzthiazuron has been approved for control cf bleck-grass pre-emergencein winter wheat (Ministry of Agriculture, Fisheries and Food, Great Britain 1969). A
technical data sheet (Bayer, 1968) lists a wide range of broad leaved weeds in addi-
tion to annual grass weeds controlled by 2-3 1b a.i./ac,

Flucrodifen is suggested for control of sore broad leaved and grass weeds in
crops such as rice, soyabeans, cotton, groundnuts and alfalfa in a technical datesheet which lists susceptible species (Ciba, 1968).

METHOD AND MATERIALS

A normal seed bed was prepared on a sandy clay loam over Oxford clay for
experiment A, and 2 ewt/ac 13.13.20 compound fertiliser applied. The area was sow 



with $23 perennial ryegrass end P.triviclis. Hach species was broade:

independently and then harrowed and rolled. Hach plot was ex? yd ir

block design with three replicates. Herbicide treatments were applied 3

after drilling on 18/4/69 using an Oxford Frecision Sprayer fitted with 80C2

'Teejets' delivering 20 gal/ac at 30 peSei.

Experiment B was carried out exactly as above but in the autumn on 22/9/69.

A similar seed bed was prepared for experiment C and the area sowr om 16/4/69

with 2 yd wide strips of each species, These were? $23 perennic] ryepress,

A,stolonifere, H. lanatus, P,trivialis and Fe ryegrass was drilled 1 week

later to allow for quicker initiel growth. Eerbicide treatments were applied, usirg

an Oxford Precision Sprayer, across the five swards at three different growth stuges

after emergences these were at the 1 leaf, 2-3 leaf and 1-2 tiller stage and were

treated on 12/5/69, 20/5/69 and 13/6/69 respectively. Each treatment wes replicuted

twice.

All experimental areas were cut over as required to naintein the sward at about

4-6 in. in height. Experiments 4 and B were assessed by the vardom sampling of ten

4.25 in. diameter cores from a 2 ya? area of each plot. The cores were then broken

down and individuel tillers of the two species counted. Experiment C was assessed by

scoring at intervals for the bulk of green material on treated as compared to

untreated control plots1 a score of 'O' represented complete kill], '9! as contrel.

RESULTS

The results of experiment A are presented in table 1, those of experimert B in

table 2, and those of experiment C in figure 4. In the latter experiment there wes

no effect on any of the species when treated after tillering.

Table 1

Tiller counts 9 and 29 weeks after treatment, (Experiment4)

(each figure is mean of 3 replicates i.e. 30 cores

and the control is mean of 9 replicates)

assessed: 25/6/69 assessed: 5/11/69

dose 1b Lp Pt Lp Pit

a.i./ac log (x+1) Log (x+1)

Fluorodifen 0.375 409 1.365 / 4.515

Fluorodifen 0.75 410 0.664 360 0.842

Fluorodifen 05 269 0.661 5 6..441€

ig
Methabenzthiazuron e 449 1.733 ) 4.941

Methabenzthiazuron 414 16133 4.085

Methabenzthiazuron 192 0.159 0.201

Untreated control 405 2.775 2.281

8.5. treatment

means - 50.8 0.201

S.E. control
treatment

difference - 58.7

$23 perennial ryegrass 



Table 2

Tiller counts 43 weeks after treatment (Experiment B)

(each figure is mean of 3 replicates i.e. 30 cores
and the control is mean of 6 replicates)

assessed: 17/7/70

dose 1b Lp Ft
aei./ac log (x+1)

Fluorodifen 427 123 2.062Fluorodifen 426 95 1.970
Fluorodifen 462 11 0.968
Methabenzthiazuron 461 192 2.286Methabenzthiazuron 504 124 2,091Methabenzthiazuron 4719 20 1.310
Untreated control 371 233 2.280
S.E. treatment means + 42.6 0.132
S.E. control treatment difference * 52.26 0.162

Lp = S23 perennial ryegrass Pt = Poa trivialis

DISCUSSION

The data in table 1 show that fluorodifen at 0.75 and 1.5 lb a.i./ac and
methabenzthiazuron at 2 1b a.i./ac applied in April gave good control of Pb, trivialis,
The ryegrass content at the first assessment was Somewhat reduced by the top dose ofboth herbicides but this reduction had largely disappeared by the second assessment
|in Novembersy by this time there had also been a reduction of P, trivialis on plots
treated with methabenzthiazuron at 1 1b a.i./ac. When applied in September (table 2)
‘treatments were less effective but fluorodifen at 1.5 1b a.i./ac and methabenzthia-
jzuron at 2 1b a.i./ac still gave good reductions of P, trivialis when assessed in
|\July the following year. In experiment C (fig. 1) at the 1 leaf and 2-3 leaf steges
both P, trivialis and A. stolonifera were affected more than perennial ryegrass,
H. lanatus or F. rubra by 0.5 lb a.i./ac. The various species showed a similar
‘response when treated with 1 lb a.i. act P, triviglis was completely killed at 1
leaf stage and severely reduced at the 2-3 leaf stage. Perennial ryegrass was
virtually unaffected and A. stolonifera was more susceptible than either H. lanatus
or F, rubra, 2 1b a.i./ac caused an unacceptable amount of damage to all species at
the 1 leaf stage but at 2-3 leaf stage P. trivialis was killed whereas perennial
ryegrass was little affected: A. stolonifera was again more susceptible than the
lother two grasses.

These experimerits show clearly that methabenzthiazuron and fluorodifen can,
under the conditions of these experiments, Give good selective control of
P, trivialis in perennial ryegrass during establishment. It should be remembered
however that the stands of P. trivialis were artificially established and these
effects require verification on natural populetions. Time of application is not
critical with methabenzthiazuron for it was selective up to the stage when
P, trivialis started to tiller.

Application in the autumn seemed less effective with both herbicides, but even
under these conditions there was useful control of P. trivialis. In the autumn the
weather was relatively dry with only 5 mm rainfall in the month following spraying:
by contrast in the month following the spring application there was 54 mm rainfall.
Minimum temperatures were somewhat higher in the autumn.
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Figure 1

The effect of methabenzthiazuron applied at two stages after emergence

scored 0-9 for bulk of green material as compared to control

Q.5 lb a.i./ac 1 1b a.3./ac 2 1b asisfac

1 leaf 2-3 leaf 1 leaf 2-3 leaf -3 leaf

L.

perenne S23 ee eaee

fae ee ee ee ee pee

Weeks after spraying 



These pre=emergence and seedling treatments open up possibilities for controll-
ing the ingress, into newly sown leys, of P. trivialis which is a species able to
Withstand intensive management. The control of germinating P, trivialis in
established pasture on bare soil exposed by poaching is another possible use for
these herbicides. More work however on these and other aspects is required. Both
these herbicides can also give useful broad leeved weed control and this year experi-
ments are in progress using methabenzthiazuron and fluorodifen in barley undersown
with ryegrass; results so far appear promising.
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THE SELECTIVE CONTROL OF POA TRIVIALIS, POA ANNUA, ALOPECURUS MYOSUROIDES

AND SOME BROAD LEAVED WEEDS IN GRASS CROPS GROWN FOR SEED

E. G. Budd

National Institute of Agricultural Botany, Cambridge

Summary Ina preliminary trial several herbicides were applied to new

sowings of various crop grasses to determine their selectivity in

controlling Poa trivialis and Alopecurus myosuroides in grass crops

intended for seed production.

Methabenzthiazuron was found to be particularly promising and

subsequent trials suggest that it could be used as a pre- or post-

emergence herbicide to control Poa trivialis, Poa annua and some broad

jeaved weeds in new sowings of perennial and Italian ryegrass, meadow

fescue and cocksfoot. Timothy, however, appears to be susceptible to

damage, particularly at the seedling stage. The control of Poa trivialis

greatly facilitates the cleaning of the crop seed to the required purity

standards.

INTRODUCTION

Shildrick and Arthur (1968), Wagner (1969), Lescar, Bouchet and Audy (1968) all

attempted to control seedlings and mature grass weeds mainly in established grass

seed crops by spraying with overall appvlications of herbicides. Success was

achieved in controlling Poa trivialis, Poa annua, Alopecurus myosuroides, Hordeum

sativum, Agrostis vulgaris and Bromus sp.

This investigation, however, attempts to find which herbicide will selectively

control some or all of these grass weeds when applied before or after the emergence

of a newly sown crop. Such an approach was used by Ziegenbein (1969) who included

some of the same herbicides in tolerance tests on crop grasses only. Blair (1970)

in preliminary trials, also investigated the selective control of a number of weed

grasses which included Poa trivialis and Alopecurus myosurogides - two important

weeds in grass seed crops. In trials at the N.I.A.B., metha>enzthiazuron was picked

out as particularly promising, and its performance in controlling Poa trivialis,

Poa annua and some broad leaved weeds in ryegrass crops is reported.

METHOD AND MATERIALS

Preliminary screening trials

In 196¢ seven herbicides were screened to measure their selectivity in con-

trolling Poa trivialis and Alopecurus myosuroides in new spring sowings of 5.22

Italian ryegrass, S.2¢ and §.23 perennial ryegrass, $.215 meadow fescue, 5.48 and

5.352 timothy, S.143 and 5.37 cocksfoot. The herbicides used were methabenzthia-

guron, metoxuron, noruron, fluometuron + dichlobenil, chlortoluron, nitrofen and

fluordifen.

The crop grasses were drilled in 7 in rows ata seed rate of 15 lb per acre on
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the 28th April. Seed of Poa trivialis and Alopecurus myosuroides was broadcast
with a 'lawn seeder', in a band 4 ft wide at arate sufficient to ensure the
establishment of at least one weed seedling/in¢.

The herbicides were applied in a band 6 ft wide at right angles to the sowing
direction of the crop and weed grasses, using a knapsack sprayer at a volume of
40 gal/ac and 401b/ine@ pressure. The cone jets used were Dorman's No. 15. The
treatments were applied separately in two replicates, at two doses, both
pre- and post emergence on the newly sown crop and weed grasses.

All treatments were scored visually on a crop tolerance and weed susceptibility
basis and compared with the untreated controls. The pre- and post-emergence treat-
ments were scored 56 and 48 days after spraying, respectively.

Field trials with methabenzthiazuron

Following the success of methabenzthiazuron in the preliminary trial, the
performance was further measured under actual farming conditions. Two perennial
ryegrass crops were chosen -

(1) $.321 perennial ryegrass broadcast in September 1969, near Winchester,
Hampshire,

(2) S. 24 perennial ryegrass undersown to Sultan spring barley in April 1970,
near Winchester, Hampshire,

Both trials were sown and sprayed using farm implements, each treatment was
carried out separately pre- and post-emergence, using three doses of herbicides at
each stage replicated four times. Mach treatment was on an area measuring 7 x 60 yd.The vegetative stages of the crop and weed grasses at the post-emergence treatment
were as follows:

September 1969 sown grass crop, and Poa annua - 2 to 3 leaves for both.
April 1970 sown grass crop,and Poa trivialig - 1 to 2 leaves for both.

" " "barley crop - 3 to 6 leaves.

In the September sown S.321 the control of Poa annua and Stellaria media was
measured in February with a point quadrat to determine the percentage ground coveroccupied by crop and weed. 0.05 ac from each treatment was combine harvested inJuly and the seed yield measured.

In the April sown 8.24, the control of Pog _trivialis and of some broad leaved
weeds, was measured in each treatment by counting the number of crop and weed
seedlings in5 x1 £t2 quadrats. The barley yields from the same 0.05 ac areas
were measured when the crop was combined in August. The grass seed crop will be
harvested in 1971.

RESULTS

Preliminary screening trials: Table 1 shows the scores achieved by the spring
application of seven herbicides at pre- and post-emergence of the crop and weed
species. The most desirable score is a figure of 9 for crop tolerance and O for
the best kill of grass weeds.

i970 Field Trials: Tables 2, 3, 4 and 5 summarise the field trials with methabenz-
thiazuron to control Poa trivialis, Poa annua and some broad leaved weeds in new
sowings of 5.24 and S.321 perennial ryegrass. 
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Table 2

Estimations of percentage ground cover occupied b S.321 perennial ryegrass
Poa annua and Stellaria media following treatment with methabenzthiazuron

 

Herbicide application stage PRE-EMERGENCE POST-EMERCGENCE
Herbicide dose 1b ai/ao 0.5 1.0 1.5 1.0 1.5 2.0

|

Untreated

 

S$.321 perennial ryegrass 86 84 79 86 85 79 78
Poa annua TRE* Gee ZRRK Oeee

Stellaria media 2 0 0 0 0 0

Bare ground 5 10 Ae 12 15 21 
Poa annua LS D = 6.6, (*** P= 0.001), $.321 perennial ryegrass N.S.

 

Table 3

Purity and seed yield of S.321 perennial ryegrass after control of Poa annua
and Stellaria media following treatment with methabenzthiazuron
 

 
Herbicide application stage PRE-EMERGENCE POST-HIERGENCE

Herbicide dose 1b ai/ac 0.5 1.0 1.5 120 1.5 2.0

|

Untreated

 
Yield cwt/ac at 98% purity 16.3 15.4 15.8

No. of weed seeds in 3.0 gm. sample (1 replicate only)
Poa annua 638 193 146 92
Stellaria media 60 24 6 0  

S.321 perennial ryegrass seed yield N.S.

 

Table 4

Yield of spring barley following treatment with methabenzthiazuron

 
Herbicide application stage PRE-EMERGENCE POST-EMERGENCE

Herbicide dose 1b ai/ac 0.5 1.0 145 OWS 1.0 1.5 Untreated

 

Yield cwt/ac 24.0 23.6 18.5*

|

23.6 20.5% 19.2% 24.2
LS D= 3.2 ewt/ac., (* P = 0.05)  
  



Table 5

Quadrat estimations of the number of crop and weed seedlings/10 rte

in an undersown crop of S.24 perennial ryegrass, following treatment

with methabenzthiazuron

 

Herbicide application stage PRE-EMERGEN CE POST EMERGENCE

Herbicide dose lb ai/ac 0.5 1.0 1.5 0.5 1.0 1.5 Untreated

 

$.24 perennial ryegrass 275 242 200* 240 250 205* 260

Poa trivialis
O*** Q*** pee REE Q*x**

Anagallis arvensis 4 2 0 0 0

Polygoumn convolvulus 3 5 0 0

Veronica persica 3 1 0 0

Chenopodium elbum 3 2 1 ¢ 1 0

Barley growth check None Slight Slight None Slight Marked

$.24 perennial ryegrass LSD = 43, (*P = 0.05), Poa trivialis LSD = 8,(***P = 0.001)
—

 

DISCUSSION

Preliminary screening trials (Table i: It should be realised that the scores

Shown in Table 1 are those which are estimated to be satisfactory for a stand of a

grass seed crop. Some crop damage at an early stage is tolerable, as a thin stand

of a grass seed crop, particularly of eocksfoot and timothy, often gives a better

seed yield.

Post-emergence metoxuron and chlortoluron at the higher doses appear to control

Poa trivialis in new sowings of ryegrasses, cocksfoot and meadow fescue. For timothy,

however, only chlortoluron is tolerated.

Pre-emergence fluordifen at 4.3 1b ai/ac showed control of Poa trivialis in all

but meadow fescue and timothy.

Methabenzthiazuron appears to control Poa trivialis in all crop grasses, both

pre- and post-emergence, except timothy at the pre-emergence stage. Selective pre-

emergence ccntrol of Alopecurus myosuroides was also achieved at 2.8 1b ai/ac in

§$.22 Italian ryegrass and S.143 cocksfoot.

Field trials (Tables 2, 3, 4 and 5): ‘Table 2 shows that good selective control of

Poa annua and Stellaria media was achieved with methabenzthiazuron in the autumn sown

S.321 perennial ryegrass. The pre-emergence application appeared to be less

satisfactory than the post-emergence, possibly due to the dry conditions following

sowing and treatment; the herbicides remaining inactive until the rains came two

weeks later. It is noticeable that the removal of the weed species resulted in a

corresponding appearance of bare ground recorded in February. However, following

re-growth in the spring these bare areas became fully covered by the tillering crop.

Table 3 shows the seed yield of the same crop after harvest in July. Though

the removal of 21% of Poa annua and Stellaria media did not give a significant

increase in crop yield, purity tests on partly cleaned seed indicate a marked

reduction of these weeds in the seed from treated plots.

Table 5 shows good selective control of Poa trivialis and a number of broad
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leaved weeds in the undersown crop of S.24 perennial ryegrass. Good control was
achieved at both the pre= and post~emergence stages but a significant reduction ofTyegrass seedlings from 26 to 20 per square foot was detected at the higher dose,
This may not be serious since a thin crop often gives the best yield, The post=-emergence control of Poa trivialis and the broad leaved weeds was particularly good
at the 1.0 lb ai/ac., Table 4, however, shows that the cover crop of Sultan spring
barley suffered damage particularly at the post~emergence stage; yield reductions
occurred in all treatments except the lower post~ and the two lower pre-emergencedoses, Hack (1967) came to a similar conclusion and further work needs to beundertaken to determine whether this herbicide can be used economically on cover
crops of spring barley.

Chippindale (1932) showed that a proportion of Poa trivialis seed had a light
requirement for germination. This could improve the selectivity of the herbicidesince some would only germinate near the soil surface and be directly exposed tothe spray, whereas the sown crop, germinating independently of light is only exposedfollowing emergence, Also, Poa trivialis seedlings are smaller and probably moresusceptible to damage than those of ryegrass, This may account for timothy, whichalso has small seedlings, being more susceptible to damage,

In conclusion, it is evident that a number of new herbicides, particularly
methabenzthiazuron, offer the Opportunity of selectively controlling some of the
important weed grasses in new sowings of grass seed crops. Such a treatment couldcomplement cultural controls as outlined by Budd (1970),
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GROWTH PERFORMANCE OF RYBGRASS PLA‘ 3 z

FROM LONG ESTABLISHED SWARDS IMPROVED BY THis USE OF

DALAPON FOR THE SELECTIVE SUPPRESSION OF Wik) GRASSES

A. K. Oswald, G. P. Allen and J. G. Elliott

ARC Weed Research Organization, Begoroke Hill, Sandy Lane, Yarnton, Oxford

Summary Perennial ryegrass plants from fields at Caythorpe, Lutterworth

and Thurgarton, where dalapon had been used for the selective control

of weed grasses, were compared with S.23 ryegrass grown at Begbroke Ilill.

Comparisons were made in respect of tiller and flower head production

and growth habit. Perennial ryegrass from Lutterworth and Thurgarton

was found to be similar to Begbroke S.23 in all these respects. Although

the plants from Caythorpe produced less tillers and flowers and displayed

a different growth habit than plants from the other sites they, neverthe-

less, appeared to be desirable pasture plants.

INTRODUCTION

Perennial ryegrass - Lolium perenne - is widely accepted as having the most

desirable characteristics for inclusion in sown swards and permanent pasture in

Britain. These characteristics include abundant production and a leafy growth foma.

A most persistent strain commonly used and frequently found in sown pastures is 5.23

perennial ryegrass. Although 8.23 is frequently present at the time of sowing it is

possible that ecotypic selection may result over the years in the presence of

indigenous ryegrass plants characterised by an ability to survive in the sward but

only having a low potential for herbage production.

In research concerned with developing herbicides for exasslend it is important,

therefore, to establish whether in pasture which is treated with herbicides for the

gelective control of weeds and the subsequent encouragement of ryegrass that this

ryegrass is of a desirable form and in the case of sowmm swards similar to that which

was sown originally or not.

The object af the experiment reported here was +o compare with young 5.23 rye-

grass the performance of plants of peremial ryegrass obtained from pastures treated

with dalapon tor the selective suppression of weed grasses. The sites were the

subject of the investigation of the selective properties of dalapon which has been

reported elsewhere. (Allen, 1968). 



METHODS AND MATERIALS

Material for the comparison was collected from three sites, the details of
which can be found in Table 1.

O.S. Grid Ref.

Soil type

Average annual
rainfall (in.)

Dalapon applied

Pasture type

% species
composition of

pasture before

spraying

Table 1.

Caythorpe

952483

Silty loam

S.K.

25

11th July, 1966

20 - 30 yr old

perennial
ryegrass

Pre-spraying -

Grazed by cattle
and sheep.
Moderate fertiliser
treatment.
Post-spraying -

Yield cuts taken

plus adequate
fertiliser.
Grazed by cattle

from June, 1967

Lolium perenne

55-60
Agrostis stolon-

ifera 50-55
Poa trivialis

35-40
Holcus lanatus 15

Trifolium repens
20

Lutterworth

S.P. 533835

Freely drained

sandy loam

25-30

5th July, 1967

Direct re-seed
April 1956.
Mixture of S.23

and 8.101

perennial rye-

grass, 3.26 and
8.143 Cocksfoot

and 3.100 White

Clover

Pre-spraying -

Grazed by dairy
cattle and sheep.
Moderate fertiliser
treatment.
Post-spraying -

Yield cuts taken

plus adequate
fertiliser.

Grazed by cattle

from October, 1967

Lolium perenne

55-60
Agrostis temis
30-40

Poa trivialis 30

Trifolium repens

15

;
Thurgarton

S.K. 896506

Slow draining clay
loam

25

7th July, 1967

Undersown to Oats-

1952. Mixture of

Italian and perennial
ryegrass, S.37

Cocksfoot, S.48
Timothy and S.100

White Clover plus
Chicory

Pre-spraying -
Grazed by cattle in

1953, '56, '57, '60,
"63,'64,'65 and '66.

Mown in 1954,'55,'58,
'59,'61 and '62,

Moderate fertiliser
treatment.

Post-spraying -

Yield cuts taken plus

adequate fertiliser.
Grazed by sheep

from October, 1967

Lolium perenne 50
Agrostis stolonifera

35-40
Poa trivialis 35-40

Holcus lanatus 5-10
Phleum pratense 5

Trifolium repens 40

The plants from the three sites were compared with 8.23 peremial ryegrass
obtained from a reputable local seedsman and sown
on 10th May, 1966. The soil is a sandy loam over gravel.
fall is 24 in.

in Deal Field, Begbroke Hill Farm
The average annual rain- 



Sampling procedure

A perennial ryegrass plant was taken from each of 5 random locations uyon areas

treated with dalapon at 5 1b a.i./ac at each of the first 3 sites, on 7th November,

1967. In addition 5 plants of untreated S.23 perennial ryegrass were collected from

the Deal site at Begoroke.

On 9th November 3 tillers from each of the 20 plants collected were planted in

labelled pots of John Innes compost (7 parts Begbroke loam, 3 parts peat and 2 parts

fine gravel + complete fertiliser J. I. base). The 60 pots were placed in a fully

randomised single block layout on the souvh bench of a greenhouse. They were given

adequate water and light. The pots were removed from the greenhouse for hardening

off under polythene frames on 25th January, 1968.

The plants were planted out in well-cultivated soil in Parker's Field, Begbroke

Hill on 22nd February, 1968. The 3 separate tillers from each original plant were

allocated one to each of 3 replicates in a fully randomised block design. There

were thus 5 plants from each site in each replicate. The plants were spaced at 2 ft

on the square. Unfortunately the plants suffered minor damage fron hares and/or

birds before they were protected. The effect was mainly defoliation and was not

thought sufficiently severe to affect the course of the experiment.

A fertiliser application equivalent to 3 ewt/ac 20:10:10 NsP:K was applied to

the experimental area on 5th April, 1968.

Assessments

The numbers of tillers per plant were counted on 23rd February on transplanting

in the field. From mid-May onwards the plants were visited frequently in order to

note the dates at which flowering commenced. Flower-head counts per plant were made

at intervals throughout the summer. The total number of vegetative tillers on each

plant were counted on 11th November, 1968.

RESULTS

All the randomly selected tillers collected from the various sites rooted and

developed normally in the greenhouse. The mean number of tillers per plant from each

of the 4 sites after hardening off and immediately prior to planting was as follows:

Caythorpe Lutterworth Thurgarton Begbroke

1961 18.1 15-4 17-5

Frequent observation of the plants showed that on 29th May, 1968, 5 Caythorpe

plants and 1 Lutterworth plant were near to emergence from the leaf sheath. On 4th

June emergence was confirmed on these plants and 2 more from Lutterworth and 1 from

Begbroke S.23 and Thurgarton.

The dates by which 50 and 80% of the plants from each site were flowering were

as follows:

Lutterworth 1Cth June 13th June

Caythorpe 49th - 13th June 2eth June

Thurgarton 17th - 20th June 20th June

Begbroke 8.23 17th - 20th June 25th Jime 



Fig. 1

Cumulative production of flowerheads of perennial
ryegrass from Caythorpe, Thurgarton and Luttervorth
and $.23 perennial ryegrass from Begbroke.
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Fig. 2

wean rate of flowerhead production by perennial

ryegrass from Caythorpe, Thurgarton and Lutterworth

and $.23 perennial ryegrass from Begbroke
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The cumulative production of flowerheads can be seen in fig. 1, The graphsillustrate the common start of flowering in early June. It is also show that therates of production levelled off at about the same time from the beginning of Augustfor all sites. Flowering by plants from Lutterworth and Thurgarton showed verysimilar curves and these plants produced the most flowers. Their graphs were alsovery similar to that shown for S.23 perennial ryegrass from Begbroke. Caythorpeflowerheads, however, did not reach such large numbers. The graphs in fig. 2 illus-trate the mean increase in the number of flowerheads per day for the plants from eachsite. All the graphs show several peaks but it appears that on average all sitesshowed a maximum rate during the first week in July (apart from a single peak atLutterworth on 20th June).

The number of tillers were counted on each plant in the experiment on 11thNovember, 1968, i.e. one year after being planted as single tillers in pots. The
results were as follows:

Caythorpe Intterworth Thurgarton Begbroke

788 1447 1230 1162

S.E. difference = * 174.3

The figures show a similar pattern to that of flowering at the 4 sites. Lutter-worth, Thurgarton and Begbroke 3.23 showed similar prolificy but Caythorpe produced
significantly fewer tillers per plant. It was noted at this assessment that althoughthe plants had originally been placed 2 ft apart on the square, they had grown so
vigorously that very little bare soil was to be seen between them.

Observations on the growth habit of the plants from all 4 sites were made
immediately after planting in the field on 23rd February and again on 8th July, 1968.It was noted that Caythorpe plants were rather more erect than those from Lutterworthand Thurgarton which were both very similar to Begbroke S.23 in habit. It appearedthat the plants from Thurgarton were larger than those from the other sites.

DISCUSSION

The comparison showed that there was little difference between the peremial
ryegrass from unsprayed §.23 at Begbroke and the Plants obtained from two of thethree sites treated with dalapon. The plants from Imtterworth and Thurgarton were
especially like those from Begbroke both in timing and production of flowerheads andin the number of tillers produced per plant. The growth habit of the plents from
these three sites was very similar in displaying a prostrate form.

The plants from Caythorpe were less prolific in flowering and tillering and
were more erect, wulike the Begbroke 93.23 plants. Nevertheless they were desirable
plants to have been encouraged by selective weed control.

Of the three sites upon which delapon was used, on only one (Lutterworth) was
it positively recorded that S.23 was sow 11 years before being sampled for the
experiment. The field at Thurgarton was sown to a mixture containing perennial rye-
grass in 1952, 15 years before sampling: the growth characteristics of plants would
suggest that S.23 was a constituent of the seeds mixture. There is no record of
what was sown 20-30 years ago at Caythorpe. The results of the experiment suggest
that, free from the competition of other grasses and given adequate nutrition, all 4
ryegrasses would grow vigorously enough to justify the minor effort and expense in-
volved in discouraging the weed grasses. 
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EXPERIMENTS USING DICAMBA GRANULES OR THE CONTROL OF
PIERIDIUM AQUILINUM (L) KUHN AND SUBSEQUENT SOWING OF S#EDS MIXTURE

W. I. C. Davies
National Agricultural Advisory Service, Wales

Summary Three centres were established to examine the use of dicamba
granules for Pteridium aquilinum control and to follow chemical treatment
with sowing a grass/clover mixture.

Dicamba at 1, 3 and 4 1b a.i./ac was applied in November and January/
February followed in April by reseeding with and without cultivations on
each treatment.

Results showed satisfactory control of Pteridium aquilinum with the highest
doses of dicamba in the absence of a native grass cover but it proved
difficult to establish sown seed satisfactorily without some cultivation.
There was no apparent residual effect of dicamba on grass or clover
establishment where the interval between chemical treatment and sowing
exceeded three months.

INTRODUCTION

The majority of easily ploughable Pteridium aquilinum (bracken) areas in Waleshave been reclaimed. P. aquilinum is mainly confined to areas difficult orimpossible to reseed by conventional methods. To be acceptable a method ofreclaiming these remaining areas, which are often steep with uneven surfaces, mustkeep machinery involvement to the minimum.

Several workers, e.g. Hodgson (1964), Aldhouse (1964) and Mitchell (1968),have demonstrated the effectiveness of dicamba in P. aquilinum control and recentlyFarnworth and Davies (1968) had promising results with granulated dicamba as a pre-emergence application. Granulated material is easier to apply on difficult terrainand the experiments described here were initiated to see how granulated dicambacould be incorporated into a system of improving these areas. Parker and Hodgson(1966) showed that small residues of dicamba could persist for some time when thePH is raised and it has been thought that this might be dangerous to cloverestablishment. The work described examines the feasibility of establishing a grass/clover mixture after dicamba treatments.

METHOD AND MATERIALS

Three centres were chosen in Wales. All had a dense and uniform cover ofP. aquilinum, two sites having little or no underlying vegetation with a thick layerof debris on the soil surface. The third site had up to 85% cover of nativevegetation dominantly Agrostis spp. 



Each site carried six herbicide treatments as follows:-

Treatment No. Dose of dicamba a.i./ac Time of application

as 10% granules

ak | 4 1b Nov

3 1b Nov

4 1b Nov

1 1b Jan/Feb

3 1b Jan/Feb
4 1b Jan/Feb

*at centre 2 these were at 2, 6 and 8 lb a.i./ac respectively

The herbicide formulation used was 10% dicamba plus 1.8% related acids on

attapulgite clay granules.

Each treatment was divided in half, one half being rotary cultivated twice

prior to reseeding with the other getting no cultivation. This gave a total of

twelve plots per site, each plot measuring 22 x 7 yd.

The experiments were laid down in the autumn of 1968 and all areas to be

treated had a basal dressing of 40 cwt/ac ground limestone in November. Super

phosphate at 8 cwt/ac was applied with the dicamba in one centre and separately in

the others. When reseeding in April 1969 all treatments were top dressed with

2 ewt/ac of a compound fertiliser. A seeds mixture of S.24, S.23 perennial ryegrass

and S.100 white clover was used.

The sites were fenced to exclude stock but following seed establishment the

plots have been grazed at intervals by sheep.

RESULTS

Four x 1 ya° permanent quadrats were established on a randomised basis within

each plot and immediately outside the treated area to serve as control. All fronds

within these quadrats (including those completely stunted) were counted at various

times in 1969 and 1970 and at two centres they were classified as to degree of

stunting. The tables below show the degree of control achieved with each treatment.

Table 1

Number of fronds in cultivated plots as a percentage of the control

Centres

2

Treatment 1969 1969 1970
 

40 448 139
16 50 70
oO 8 13
39 130 169
57 6? 89
22 20 30
  



Table 2

Number of fronds in uncultivated plots as a percentage of the control

Centres

2

Treatment 1969 1970 1969 1970 1969 1970
 

29 89 94 143 579 38 23 4? 49oO 2 44 21 ‘ 66
92 106 155 254 75
58 64 80 211 63
51 96 ha 1355 71

Numerical counts did not give a true picture of the herbicidal effect ofdicamba on P. aquilinum as many fronds counted were completely stunted. At twocentres the fronds were therefore classified as follows:-

A. Shoots completely stunted with no green leaves.
B. Fronds with a few green leaves though stunted.
C. Fronds with all green leaves but sometimes stunted.

Tables 3 and 4 show the number of fronds in each category for all the
treatments at centres 1 and 2.

Table 3

Classification of fronds in cultivated plots
(1969 assessment)

Centre 1 Centre 2
Treatment B B
 

18 20
9 i?
0 |
14 35
48 33
13 +
 

 



Table 4

Classification of fronds: in uncultivated plots

1969 assessment

Centre 1 Centre 2

Treatment B Cc

25
2 0
oO 0
15 166
23 44
26 8 52

A repeat of this assessment in 1970 indicated an increase in the proportion

of fronds in category C in each treatment.

The establishment of sown species was ascertained by botanical analyses in

August/September 1969. Ten x ten point quadrats were taken at random in each plot

at centres 1 and 2 and the results are shown below.

Table 5

Botanical analysis of plots at_centre 1

Cultivated Perennial Clover *Other

treatments ryegrass grasses and

weeds

 

53 26

64 13

64 16
64 12
63 25
65 8

Uncultivated
treatments

3
8
4
5
27
28
 

"Mainly Agrostis tenuis and Agrostis stolonifera, small quantities of Festuca

ovina, Holcus Tanatus and Anthoxanthum odoratum. 



Table 6

Botanical analysis of plots at centre 2

Cultivated Perennial Clover Other
treatments ryegrass grasses and

weeds
 

76
76
81
83
84
90

Uncultivated
treatments

72
72
79
&5
77
72
 

The point quadrat method was not used at centre 3 but visual assessmentindicated poorer establishment of sown seed. The cultivated plots had an estimatedcover of sown species and the uncultivated plots less than 5%, with no visualdifference between treatments.

DISCUSSION

A recognisable pattern of control has emerged at centres 1 and 2 with thehighest dose of dicamba completely suppressing effective P. aquilinum growth. It isalso apparent at both centres that November treatments are generally superior toJanuary/February treatments although this would be expected at centre 2 where doubledoses of dicamba were used. Effective control was Maintained into the second year
at the higher doses.

At the third centre however, no distinct pattern emerged and although totalnumber of fronds were reduced in all treatments, control was generally poor. Thedicamba was mixed with superphosphate for application at this site but it isdoubtful if this reduced the effectiveness of the herbicide. Probably more
significant was the cover of native vegetation on the site which could haveinterfered with the passage of dicamba to the rhizomes. The pursue this theory alltreatments were repeated on this site in 1969/70 but at twice the original doses.

The Novenber applications were again disappointing but all February treatmentsparticularly the two higher doses proved very effective. This suggests that otherfactors - possibly climatic conditions at time of application were involved butthere is no clear evidence of this. 



At all centres light cultivations before sowini, improved establishment of sown

grass seed and in this instance improved clover establishment. here native

vegetation was absent excellent establishment was achieved. Clover appeurec normal

in all treatments where it established but at centre e botanical analyses in

September 1969 suggested poorer establishment after vebruary dicamba applications.

Here seed was sown five weeks after herbicide treatments. the differences became

more apparent in 1970 positively indicating a slight suppression of clover growth

in the February treatments. at centre 1 where there were fourteen weeks between

herbicide treatmert and seed sowing clover was generally well established. No

differences emerged at centre 3 where crass and clover establishment was generally

poorer.

On the uncultivated plots where seed was sown on the undisturbed surface clover

did not establish at any centre and grass establishment was sporadic throughout.

This was to be expected, as the spongy debris on two sites and the mat of native

vegetation on the other were unsuitable media for seed establishment. It could have

been beneficial to use a heavy stocking of sheep for a short time after sowing seed

to consolidate the surface, or to leave sowing of seed for twelve months for the

lime to decompose much of the surface mat and debris.

Observations on the uncultivated plots in 1970 indicated an improved ground

cover of sown ryegrass compared with 1969, with isolated plants of clover coming in.

These experiments indicate the potential of a system incorporating granulated

dicamba in improving difficult areas covered with F. aquilinum. Further work is

necessary to determine how the native vegetation, weather and other factors

interfere with the degree of control achieved.
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WEED CONTROL IN SPRING SOWN FIELD BEANS

J. F. Roebuck
National Agricultural Advisory Service, Coley Park, Reading

Summary A comparison was made of pre and post-emergence herbicides using
simazine, two dinoseb formulations and a dinoseb/monolinuron mixture, for
the control of dicotyledonous weeds in spring field beans. Simazine at
12 oz ai/ac pre~emergence was confirmed as the most satisfactory
treatment. Generally the herbicides did not improve the yield of the
crop despite effective control of weeds and in some cases phytotoxic
symptoms were noticeable followed by significant reductions in yield.

INTRODUCTION

Simazine applied pre-emergence is the established herbicide for weed control infield beans. It is active against a wide range of dicotyledons and gives a usefulcontrol of germinating grass weeds particularly Alopecurus myosuroides (blackgrass).However, crop damage has occurred as a result of overdosing caused by faultyapplication and also when normal doses have been applied to crops sown withinsufficient soil cover. In addition soil and weather conditions can prevent theuse of simazine as a pre-emergence spray. The following report gives details offield trials carried out in 1967, 1968 and 1969 to compare alternative herbicides
based on dinoseb.

METHOD AND MATERIALS

Three experiments were situated on silty clay loam soils over the Upper Chalkin Hampshire and one on sandy clay loam in Essex. The cultivars of spring fieldbeans used were Minor, Maris Bead and Blue Roc.

Treatments applied were as follows:-

1. Pre-emergence

12 oz ai/ac simazine
4O oz ai/ac dinoseb acetate + monolinuron

Post-emergence of crop and weeds

24 oz ai/ac dinoseb acetate
40 oz ai/ac dinoseb acetate
24 oz ai/ac dinoseb amine
4o ai/ac dinoseb acetate + monolinuron
12 oz ai/ac simazine

Control plots with no herbicide treatment were included in the trials.

219 



The dinoseb amine used was in the form of an emulsifiable concentrate, all

other materials were wettable powder formulations.

A Land Rover mounted sprayer unit was used covering an area of 5 yd x 4k ya to

allow a combine cut to be taken from the centre of each plot. The pre-emergence

sprays were applied in 20 gal/ac with fan nozzles at 35 psi. The boom was set at

20 in above the soil or above the main density of the crop. The post-emergence

sprays were applied in 40 gal/ac across the direction of the drills. A light

harrowing was included in one of the Hampshire trials and this was applied when the

beans were 2 - 3 in high and the weeds mainly in the one leaf stage. The

experiments were laid out as randomised blocks with three replications in the

Hampshire trials and six in the Essex trial.

Details of site, date of treatment, stage of growth of crop and weed and

density of weeds are shown in Table 1.

Table 1

Details of Sites

Crop. Weed

Date of Stage of No of Density

spraying growth leaves Plants/ftSite

 

Bridget's EHF 30/3/67 Pre-emergence -

Winchester 11/5/67 2 - 3 leaves 54

CV Minor

sown 22/3/67

 

Bridget's EHF 8/3/68 Pre-emergence

Winchester 15/5/68 2 - 3 leaves

CV Maris Bead

sown 8/3/68

 

West Stoke Farm 26/3/69 Pre-emergence

Stoke Charity 29/4/69 2 - 3 leaves

CV Blue Roc

sown 10/3/69
 

Essex 8/4/69 Pre-emergence

CV Minor 8/5/69 4 leaves

sown 29/3/69
 

RESULTS

Scores on plant density counts for degree of weed control and effect on crop

growth were made during the growing season and are shown in Tables 2 and 3. 



Site and date

Treatment

Pre-emergence

Simazine
Dinoseb/monolinuron

Post-emergence

24 oz dinoseb acetate
40 oz dinoseb acetate
Dinoseb amine
Dinoseb/monolinuron
Simazine

Harrowed once

Untreated

SE means 

Table 2

Control of broad-leaf weeds by herbicides

(Scores for weed density O = none, 10 = maximum density)

Bridget's EHF Bridget's EHF West Stoke Essex

22/5/67 10/6/68 27/5/69 17/5/69

Score
2 2 Stellaria Polygonum VeronicaPlants/ft Plants/ft~ Score Score media aviculare spp.

+ 0.48 11.34



Table 3

Effect of herbicides on the Crop

(Damage score 0

=

no damage, 10 = no |

(crop density 0

=

no crop, 10 = full crop

TTT
Bridget's EHF Bridget’s HF West Stoka Essex

Date of scores 22.5267 40.6.68 2705269 2.969

Yield Yield a Yield Height Yield

are Daman of Plants Damage % of Density % of of crop % of

2

Treatment /£t* score Beore eontrol (in) control
control control

Pre-energence

Simazine

Dinoseb/monolinuron

Post-omergence

2h oz dinoseb acetate 9903

40 oz dinoseb acetate Wel

Dinoseb amine 9301

Dinoseb/monolinuron - hel

Simazine - 6.9 86.2

Harrowed once - 6.5 92.5

Untreated 400.0 100.0 8.4 100.9

SE means 400240 +0033 +20362

=

+0012 - +8.93% +0231 +5.17% = +h..72%

nner

eee

 



DISCUSSION

Simazine applied pre-emergence gave the most consistent control of weeds in
these trials. It was particularly effective against the dominant weeds present,Polygonum aviculare (knotgrass) and P. convolvulus (black bindweed). Although
Galium aparine (cleavers) was not well controlled it did not constitute a problemat harvest. The dinoseb/monolinuron mixture was less damaging to the crop thansimazine but was less effective against P. convolvulus (black bindweed). Simazineapplied post-emergence of the crop was less active against weeds and reduced crop
yield.

Of the post-emergence chemicals the amine formulation of dinoseb produced
considerably more crop damage than the acetate. For adequate weed control the
acetate formulation required the higher dose of 40 oz per acre but it was
noticeable with this herbicide that Polygonum spp, became more resistant after the
two leaf stage of growth. The harrowing treatment tended to reduce crop density
and weed control was relatively poor, with very high weed densities it seems
unlikely that cultivation would prevent weeds causing trouble at harvest.

Although simazine applied pre-emergence gave adequate control of the weeds
present there was no apparent improvement in yield over the unsprayed crop.
Dinoseb/monolinuron pre-emergence was less toxic to the crop than simazine but itshigher cost would tend to preclude its use in a.relatively low value crop such asfield beans. Dinoseb acetate offers an alternative as a post-emergence herbicideprovided weeds are at an early stage of growth, but it requires high volumeapplication and its efficiency may be affected by temperature and humidity
conditions at the time of spraying.
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EXFERIMENTS ON WH CON'RUL OF WiuDS IN FIELD BLANS WILH
N-€1, 1-DINESHYLPROPYNYL)—5, 5-DICHLUROZENZAL TDs (cH 315)

D. W. F. Sumpter
Lennig Chemicals Limited, Croydon

H. R. Knight

Pan Britannica Industries Limited, Waltham Cross, Herts

D. G. Bartlett

Murphy Chemical Company Limited, wheathampstead, Herts

Summary Control of Avena spp. and Alopecurus myosurcides in winter field

beans following pre-emergent application of pronamide (RH 315) has been

excellent. Broad leaved weed control where assessed was equal to or

better than the standard simazine treatment. Where present, promising

suppression of Agropyron repens was obtained. Results on weed control in

spring beans have been good, but more variable. Little or no phyto-

toxicity to the crop was observed at the lower doses. Where yields were

assessed, they were all greater than the control, except at one site.

Good control of Agropyron repens and Agrostis spp. has been observed in

applications to stubble and fallow in the autumn.

INTRODUCTION

N-(1,1-dimethylpropynyl)-3,5-dichlorobenzamide (RH 315) now known as pronamide

is a residaul herbicide of low toxicity. arly screening work by Rohm and Haas in

Philadelphia, U.S.A., showed the compound to be a selective broad spectrum herbicide

for use in a range of crop situations with particular activity against grass weed

species. de Sarjas and Perrot (1969) have shown that it is particularly selective

on Compositae and Leguminosae whilst being toxic to the families Gramineae,

Cruciferae, Caryophyllaceae, Polygonaceae and several others. Fronamice acts via

the soil, its activity being related to soil moisture and temperature, falling off

rapidly in warm dry conditions.

Triale were first carried out in the United Kingdom in the autumn of 1968 and

were continued in 1969 and 1970. They were designed to examine the effectiveness of

pronamide on perennial and annual grass weeds in several crops. This paper

describes the trials carried out on field beans (Vicia faba), fallow and cereal

stubbles. The results on lettuce and strawberries are to be found elsewhere at this

Conference.

METHOD AND MATERIALS

Trials in field beans

These consisted of either replicated small plots or field strips which were not

replicated (Table 1). For the small plot trials a minimur size of 50 yd@ per plot

was used and application was made using either a Van de «eij or an Oxford Precision

Sprayer. Both were used at a pressure of 30 nes.i. and 2C gal/ac, except on Site 8. 



The field strips were applied by a standard tractor mounted sprayer. All

applications were made shortly after the beans had been planted and before
emergence.

Stubble/fallow trials

Three trials were carried out, two on a fallow and one on a stubble after
harvest. Details of cultivations and following crops can be found in Table 3. The
treatments were applied by Van de Weij at 20 gal/ac.

Assessments

All trials and strips were assessed as follows:-

Crop vigour - on a 1- 10 grading where 10 = untreated.

Yield (% control) - a combine harvester was used. Results corrected to
85% dry matter.

Weed results - assessed visually and expressed as % untreated.

Formulation

Pronamide was applied as a 75% wettable powder in all cases.

Table 1

Crop, applicationand site details for all trials

Crop Plot size No. of Water Date of Date of Soil
yae reps. gal/ac application assessment type
 

Winter 350 2 20 6.10.69 28.5270 silt loam

Winter 50 3 20 22.10.69 18.5.70 clay loam

Winter 20 22.10.69 18.5.70 sandy loam

Winter 20 13.11.69 26.570 clay loam

Winter 20 11.11.69 10.7.70 clay loam

Winter 20 11.11.69 11.7270 clay loam

Spring 20 14. 4.70 8.7.70 clay loam

Spring 38 20. 3.70 26.6.70 silt loam

Spring 20 8. 4.70 8.7.70 sandy loam

Fallow 20 10.11.69 2524.70 sandy loam

Fallow 20 3O. 9.69 19.5270 clay loam

Stubble 20 1710.69 16.7270 clay loam
  



kESULTS

Table 2

effect of pronamide on field beans and weeds

Weed Control as % Untreated

Site Treatment in Crop Crop yield Avena Alopecurus Agropyron Broad

1b a.i./ac vigour % control Sppe myosuroides repens leaved

weeds

 

Winter bean sites

it Pronamide 1.5

Simazine 0.75

69

al
y

s
o
o

e
e
o
w

Pronamide 1.0
1.5

2.0

Simazine 0.75
Control o

o
w
m
w
u
o
o

e
e
o
o

a
2

Pronamide 1.0
1.5

2.0

Simazine 0.75
Control

W
w
w

Pronamide 1.0
1.5
2.0

Simazine 0.75

Control

°
o
w
o

2
8
8
9
10

9
8
8
0
0

1

1

2Pronamide 1.0
1.5

2.0

Simazine 1.0
Control

e
o
w

2
2

Fronamide 1.0
V5
2.0

Simazine 1.0
Control

e
e
o
n

*
3

=
O
O
N
n
N
W
O

C
O
U
W
U
D
O

Spring bean sites

2 Pronamide 0.75
1.0

125

Simazine 0.75

Control

Pronamide 1.5
simazine 0.75

Control

Pronamide 0.75
105

Simazine 0.75
Centrol
  



Table 3

The effect of pronamide on weeds in fallow and cereal stubble

Site 10 Site 11 Site 12

pronamide pronamide pronamide

lb aei./ac lb avi./ac lb aei./acWeed control 165 2.0 4.0 1.0 2.0 0.75 1.5

Agropyron repens 98 95 94 he 73 38 85
Agrostis spp. 100 100 100 - - - ~

Alopecurus
myosuroides 98 99 100 - -

Poa annua 100 100 100 100
Stellaria media - - - 94 100

Veronica spp. 92 98 100 85 95
Galium aparine 17 86 46 100
Total broad leaf
weed control 84 84 95 75 89 61 81

Surface cultivated No cultivation Surface cultivated
before spraying before spraying before spraying
Ploughed 12 weeks Ploughed 4 weeks Ploughed 9 weeks
after spraying after spraying after spraying

 

Following crop Spring beans Sugar beet Potatoes
 

DISCUSSION

Field beans (Table 2)

Although no statistical analysis has been carried out it can be seen thattreatments to winter beans were superior in effect to those applied to spring beans.In the winter sown crops, the control of Avena spp. and Alopecurus myosuroides wasvirtually complete. Agropyron repens only occurred in two trials at an acceptablelevel, both on winter beans. The higher doses of pronamide gave a usefulsuppression but below 1.5 lb a.i./ac the effect was only marginal, although therewas a decrease in shoot length and vigour not indicated by the results in Table 2].Annual broad leaved weeds were well controlled in the winter applied trials.Members of the family Compositae were resistant to all doses of pronamide. Controlof Stellaria media and Polygonum spp. was excellent, but Veronica spp. were onl;moderately susceptible. There was evidence at all sites assessed in July of recentgermination of broad leaved weed seedlings which were not affected by the pronamideapplications. This appears to agree with the results of de Sarjas and Perrot (196°)in which the chemical breaks down as soil temperatures rise. This is furtherreflected in the results obtained in spring planted beans. All three trials weredrilled abnormally late and drilling was followed by dry warm conditions. At site &in Berkshire, drilling was earlier and good control of both Avena spp. and broadleaved weeds was obtained. At the other spring bean sites, simazine gave betteroverall weed control although control of Avena Sppe waS somewhat better withpronamide. 



All pronamide treatments above 1.0 1b aei-/ac caused a reduction in crop

vigour and in some cases reduction of crop stand. The 1.0 lb aei./ac treatment

would appear, from these results, to be the optimum level for both efficient weed

control and adequate crop safety in winter sown beans. The results indicate,

however, that at this dose only a check to Agropyron repens will be obtained. from

observations at Site 10, it would appear that Agrostis spp. are more susceptible to

pronamide than Agropyron repens and this agrees with observations from the U.S.A.

Fallow and Stubble (Table 3)

The results show that good control of Agropyron repens and annual grass and

broad leaved weeds can be obtained with pronamide when applied to fallow situations

or on cereal stubble following harvest. Best results are obtained when ploughing

is delayed following application. At Site 41 the field was ploughed four weeks

after application, whereas at Sites 10 and 12, ploughing was delayed until after

Christmas. At these latter sites, the fields were surface cultivated prior to

application and this may be desirable for optimum results. The main resistant

broad leaved weeds were Matricaria spp, Senecio vulgaris, Capsella bursa pastoris

and Cirsium epp. Pronamide has considerable residual activity especially under

cool moist conditions, and further work including trials on the effect on following

crops will be required. Initial work shows that following autumn applications of

pronamide early spring planted cereals cannot be grown. Doses as low as 1.0 1b

a.i./ac to stubble in October caused severe damage to the crop stand of spring

parley and mederate damage to spring wheat drilled in March. Potatoes, peas, beans,

sugar beet and prassicas drilled in late March and April of the following spring

showed no damage symptoms.
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THs SZLECTIVE CONTROL OF ANNUAL AND PERENNIAL GRASS WEEDS IN
FIELD BEANS (VICIA FABA L.) BY EPTC, CHLORPROPHAM AND SIMAZINE

B. J. Wilson and G. W. Cussans
ARC Weed Research Organization, Begbroke Hill, Sandy Lane, Yarnton, Oxford

Sumary In eight experiments carried out during 1969 and 1970 field beans
suffered varying degrees of damage by pre-planting incorporated applications
of EPTC and chlorpropham. In different experiments the extent of damage by
EPTC was not directly related to the interval between application and
planting, and the reasons for this are discussed. Chlorpropham was more
damaging when incorporated before planting the beans than when applied to
the soil surface after planting.

Control of Agropyron repens was poor with both EPTC and chlorprophan.
Avena fatua was controlled moderately well by EPTC and better by simazine
but the survivors were able to make vigorous growth. Simazine gave good
control of dicotyledonous weeds, while chlorpropham and EPTC gave only
partial control due to the presence of resistant species.

INTRODUCTION

Field beans are being growm increasingly as @ break crop where cereals are
being grow more or less continuously. The effectiveness of the bean crop as a
break between cereals may be reduced by inability to control grass weeds, notably

Avena

fatua and the rhizomatous grasses Agropyron repens and

Agrostis

gigantea.
These can multiply rapidly in beans which are gemerally less competitive than
cereals (Cussans, 1968), and so build up reserves of seed or rhizome to infest the
Cereals in the following years. They may also act as alternative hosts for cereal
diseases.

Simazine has been accepted almost universally for weed control in field beans,
but it is ineffective against rhizomatous &tTasses, and inconsistent in its control
of A. fatua. Simazine has cost up to £3/ac and, in this low value crop, it is
difficult to justify an additional cost for rhizomatous &tass weed control. The
requirement of the crop is for a weed control system that will control grass and
dicotyledonous weeds, with priority for the former in many cases.

In @ previous report (Holroyd and Wilson 1968) EPTC was shown to give good
control of A. repeng in field beans, but more work was needed to determine the
necessary safe interval between spraying and planting to avoid damaging the arop.
Further experiments, carried out during 1969 and 1970, are described here in which
EPTC was applied at various intervals before planting.

EPTC has been shown to control certain broad leaved weeds (Bartlett and Marks
1966), but several species, notably Polygonum spp. are tolerant of this chemical.
In some experiments reported here, chlorpropham was added to extend the range of
susceptible species, and their control compared with that given by a standard
simazine treatment.
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Both EPTC and chlororovham are active acainst sraninaceous cies, and control

of both A. vevens and A. fatua was examined in field beans in six exveriments

carried out during 1969 and 1970.

METHOD AND MATERIALS

The experiments described are divided into two groups: two experiments carried

out at Begbroke Hill on a sandy loam soil, and six experiments carried out elsewhere

on a range of soil types.

Table 1

Details of Experiments at Begbroke Hill

Rases of application

lb/ac ai.

EPTC Chlorpropham

Date of Method of Date of

Experiment aoptication incorporation planting

 

1969 27 March Rotary cultivation 27 March

1970 21 March Rotary cultivation 4 April

26 March i "

3 April "
8 April Nil

17 April Nil
 

The experiments were of randomised block design, and replicated three times

(1969) and four times (1970). Plot size was 8 ft x 30 ft (1969) and 8 ft x 18 ft

(1970). In both experiments e.c. formulations of the two herbicides were applied

with an Oxford Precision Sprayer at 25 gal/ac. Those treatments which were

incorporated were rotary cultivated to 2-3 in. within a few minutes of application.

In the 1969 experiment, dinoseb amine 3 ib/ac was applied pre-emergence for the

control of dicotyledonous weeds. In the 1970 experiment treatwents were applied

and incorporated at three different dates prior to planting; at each date untreated

control plots were similarly rotary cultivated. Planting in this experinent was

carried out with independent single row seeder units which were adjusted to plant

the beans at depths of either 1, 2 or 3 in. Each plot consisted of six rows, two

for each drilling depth, with guard rows sown at 2 in. Dicotyledonous weeds were

counted in May after which the whole experiment was sprayed with dinoseb acetate

2.5 lb/ac ai.

In both experiments the beans were counted at intervals during emergence, and

danage symptoms noted after they had emerged. In the 1970 experiment the beans on

tne untreated control plots and the chlorpropham plots were harvested and threshed

for yield when mature.

Other Experiments (Table 2)

All experiments were of randomised block design, replicated three times with

plots 12 ft x 40 ft (1969), or replicated four times with plots 15 ft x 40 ft

(1970). Treatments were applied with an Oxford Precision Sprayer at 25 gal/ac and

incorporated treatments were cultivated in within a few minutes of application.

Both the crop and weeds were assessed by counting plants in random quadrats. Bean

were counted on all sites, A. repens on four sites, A fatua on two sites and broad

lesved weeds on three sites. Experiuent 1970-E vas sprayed with dinoseb acetate

2,9 lb/ac aei. on 15th May after the wecds were counted. 



Table 2

Details of other Experiments

Dates of Method of Date of Rates of applica-
application incorporation planting tion lb/ac a.i.

“PTC Chlor- Sima-
nropham zine
 

Loam over 5 March Rotary cultivation March 4 1
limestone 11 March Nil March

=
i

Clay loam 16 March Spring tine harrow March 2,4
over limestone 25 March Nil 17 ilarch ak

:
e
e

N
M

P
M

*Clay loam 27 Feb. Spring tine harrow Feb, 2,4
17 «larch Nil 26 Feb

loamy clay 19 March Spring tine harrow 22 March 2,4
25 March Nil 22 March

*Loam 19 March Spring tine harrow 2 March, 2,4
23 March Nil 2 wlarch

Loamy clay 19 ‘larch Spring tine harrow 20 March 2,4
3 April Nil 20 March

a
t

<
4

~
~
.

S
e
e
A

Y
e
w
w
e
r
M
e
e

w
e
a
e

a
o
n
e

a
e

o
s

M
M

M
M

M
P
M
P
P

 *

Beans ploughed in prior to first application.

RESULTS

Experiments at Bebroke Hill

Table 3

Numbers of beans emerged as a percentage of mean of all controls - 1969
and 1970

Days before (-) or after (+) planting

 

1969 1970
0 -14 -9 =
 *

EPTC 4 1b/ac, 78 101
8 1b/ac 61 96 99

*Chlor- 1 1b/ac, 98
propham 2 lb/ac, 92 154 lb/ac 59 24
Chlor- 2 lb/ac

propham 4 1b/ac

 *

Incorporated treatments

In the 1970 experiment there were no differences in bean emergence betweencontrol plots rotary cultivated at differont times, and control values have beenpooled for Table 3. 



In 1969, EPTC caused a marked reduction in the numbers of beans emerging when

avnlied the same day as planting. In 1970 the final numbers emerging were only

slightly reduced, but most treatments of EPTC caused a delay in emergence. This is

shown in Table 4 where the percentage of emerged beans relative to tne controls are

sompared at two dates of assessment - 28 April and 6 May. There was a delay in

emergence with all treatments of SPIC with the exception of 4 lb/ac applied 14 days

before planting. The deeper sown beans tended to suffer a greater delay. Soon

after emergence symptoms of stunting and distortion became apparent on all HPTC

treatments. These were most severe where the higher rate of 8 lb/ac had deen used

9 and 1 days before planting. Affected plants appeared darker green than the

controls with leaflets inrolled and adhering together.

Chlorpropham applied in 1970 produced a severe delay in emergence and reduction

in final stand when incorporated before planting, but relatively little effect when

applied to the surface after planting. Symptoms developed after emergence on all

chlorpropham treatments, affected plants being generaily stunted, and pale green and

showing less distortion than with EPTC. These symptoms were senerally more severe

on the incorporated treatments.

Table 4

Number of beans emerged as a percentage of the mean of all controls - 1970

Assessed 28 April Assessed 6 May

Days Depth of planting Depth of planting

pre planting 1 in. 2in. jin. tin. 2in. 3in.

 

EPTC 4 1b/ac 14 103 92 101 104 99 102

lb/ac 95 73 72 98 401 90

lb/ac 9 83 64 78 73 78 95

1b/ac " 81 69 70 100 93 97

lb/ac 1 82 84 88 90 102 106

lb/ac " 96 62 57 114 94 1

1b/ac 14 16 TT 81 90 91 91

1b/ac " 48 24 23 72 58 50

1b/ac 1 54 50 20 82 84 88

lb/ac at 17 2 1 38 25 11

Days

post planting

Chlorpropham 2 lb/ac 39 86 86 89 93 96

surface 4 lb/ac 100 98 80 400 106 102

2 lb/ac 111 88 95 112 93 99

4 1b/ac 104 92 93 93 89 38

incorporated

Chlorprophan

incorporated

P
N
P
M
O
P
O

O
D

 

In addition to the symptoms noted above, all plots treated with EPTC showed

symptoms of severe scorching following the application of dinoseb acetate. The

affected leaves blackened and died, but new growth appeared normal. Relatively

little dinoseb damage was noted on the control or chlorpropham plots.

Surther assessments of the EPIC plots are not vresented because of this

complication of dinoseb scorch. 



fable 5

Yield of Beans cwt/ac 85% D.M.

Days before (-) or after (+) planting

-14 +13
 

Chlor- 2 1b/ac*
propham 4 " *

Chlor- 2 lb/ac
propham 4 "'

Control me

S.E. “t
 

* Incorporated treatments

Table 5 shows the yield of beans obtained when the chlorpropham and control
plots were harvested and threshed. Chlorpropham 4 lb/ac applied and incorporated
one day before planting caused a significant reduction in yield. 2 1b/ac applied at
the same time, and 4 lb/ac applied and incorporated 14 days before planting resulted
in slight but non significant reductions in yield. All surface applications of
chlorpropham, and 2 lb/ao applied and incorporated 14 days before planting were
tolerated by the crop.

Other Experiments

Beans

Table 6

Percentage emergence of Beans

1969 1970

B C
 

EPTC 2 1b/aot 130 94
"+ 90 104

Chlor- 1 1b/ac* 112 94
propham 1 " * 78 80

2 " # 108 86
Chlor- 1 1b/ao 121 106

propham 1# " 104 94
2 " 104 1014

Simazine = 1b/ac 107 106 108
Controls 2 100 100 100
Controls density plants/yd 233 32.6 24.2 30.1

 

* Incorporated treatments

There was little effect on the emergence of the beans at these sites. Slight
reductions occurred where chlorpropham had been incorporated, and on these plots
the beans became stunted and distorted after emergence. Slight stunting also
occurred where EPTC 4 lb/ac had been applied. The low rates of EPTC, or
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chlorpropham applied to the soil surface after planting, were tolerate

beans, with no signs of Gamage.

Grass Weeds
Table 7

Shoots of A. repens and A. fatua as a percentage of controls

A. repens A. fatua

1969 1970 1970
A 3B i B C

 

70 35 49 45

4 50 ag 22 39

1 68 14 60 94

1 52 28 53 79
2 67 «18 15 61 85

1 84 37 50 84

1B 77 29 6 83

2 90 57 , 60 50

Simazine % 1b/ae 400 84 «62 63 98

Controls 2 100 4100 100

Controls shoots/yd 5 266 32 f 39

* Incorporated treatments

Control of A. repens was generally poor at sites A and E with all treatments;

this was very obvious at site A with a high shoot population. Control was better at

site B where the high rates of EPIC and incorporated chlorpropham reduced shoots by

over 80%

Control of A. fatua was moderately good with EPTC 4 lb/ac but poor with

chlorpropham both incozporated and applied to the soil surface after planting. The

control of A. fatua by simazine improved after counting, and the figures in Table 8

do not reflect the good results obtained at both sites. Counts were taken when the

wild oats had reached the 1-1.5 leaf stage, appropriate for assessing the effects of

EPTC and chlorprepham, but too early a growth stage for the full effects of simazine

to be shown.

Table 8

Dicotyledonous weeds as a percentage of controls - 1979

Total dicots Polygonum spp.

Days before (-) or after (+) planting

-14 -1 +4 «+13 -14 +4

 

EPTC 4 lb/ac* 63 96 70

" 5 & # 59 135 73

Chlor- 2 1b/ac* 30 62 13

prophan 4 * V7 44 7

Chlor- 32

propham 31

Controls 7 100 100 100

" Weeds/ya” 139 67 90

 

*Incorporated treatments 



Dicotyledonous Weeas

Simazine gave good control of dicetyledonous species at site C (Jable 9).Control at site E was good except for surviving Atriplex patula and Galeonsis
tetrahit. EPIC was generally poor and chlorpropham intermediate in control ofdicotyledonous species. Table 8 shows results at Begbroke Hill where Polygonumspecies which were little reduced by EPIC were well controlled by chlorpropham.

Table 9

Dicotyledonous weeds as a Dercentage of controls - 1970

Site

 

EPTC 2 1b/ac* Tt4 " % 40

Chlorpropham 1 l1b/ac* 60
1% Ny 66
2 "oy 47

Chlorpropham 1 1b/ac 52
ms" 33

r 2 tt 40

Simazine @ lb/ac 7
Controls 2 100

" weeds/yd 135

 

* Incorporated treatments

DISCUSSION

The severe damage sustained by the beans in the Begbroke experiments, whereEPTC was applied at or near to the date of planting, demonstrates that the fieldbean has little inherent tolerance towards EPIC. Selectivity is dependent upon thedisappearance of the chemical before the beans germinate and reach a susceptiblestage. It is difficult to predict the interval necessary for this to occur. ihebeans may not germinate immediately they are som, particularly those sown in earlyspring, so that even a short interval between spraying and sowing may be safe forthe crop where soil temperatures are low. This appears to have been the case inthe 1969, 1970-B and 1970-D experiments. Conversely when soil temperatures are
high, the resulting rapid germination and early growth of the beans may necessitate
a longer interval than 14 days as was the case in the 1970 Begbroke experiment.

Chlorpropham, when applied to the soil surface after planting, was toleratedto a much greater extent by the beans than when incorporated before planting. At
Begbroke there was no evidence of additional depth protection by increasing sowingdepth from one to three inches. The incorporated treatments caused increaseddamage when applied close to the date of planting.

Weed control was not satisfactory with either herbicide. Both ©=PTC and
chlorpropham appear capable of partial control of A. fatua and the perennial
grasses, but the degree of control was inadequate in these experiments. EPTC 4
1b/ac gave inferior control of A. repens to that usually achieved in potatoes, for
which application is usually later than in these experiments. It is probable that
under the cold conditions of early spring most of the EPTC had disappeared by the 



time the rhizome buds commenced growth and became susceotible. One of the

difficulties of using incorporated herbicides in beans, which are commonly sown at

this time, is that soil conditions may net allow efficient incorporation of a

herbicide. In these experiments incorporation was by rotary cultivator or spring

tine harrows {two passes at right angles}, and the degree of incorporation appeared

satisfactory. The control of wild oats by EPTC 4 1b/ac (the standard recommended

dose) was generally better than that of couch. Even so, the control was

insufficient, as the surviving wild oats were not suppressed by the beans and were

able to tiller vigorously. Better control of wild oats was given by simazine, and

at one site control by this chemical was very good.

Dicotyledonous species were controlled better by simazine than by eitner Epic

or chlorpropham. Mixtures of EPTC and cnlorpropham were included in some of these

experiments but the results have not been presented. There was no increase in

selectivity and dicotyledonous weed control was inferior to that of simazine.

The nearest approach to a complete weed control system, referred to in the

introduction, would on the pasis of these experiments appear to be simazine.

However, Simazine may not give consistent control of wild oats, and will not control

the perennial grass weeds. Thus the problem with beans remains primarily one of

controlling she perennial grass weeds, and awaits the introduction of a new

herbicide for this purpose at an acceptable cost. Alternatively, a re-appraisal of

the pest method of growing beans in these weedy situations may be considered. These

experiments cannot be said to have enhanced the possibilities for weed control in

beans, but they have provided information cn a number of treatments originally

thought possible.
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HERBICIDES FOR WEED CONTROL IN #LAX

A. UL. Courtney

Ministry of Agriculture for Northern Ireland

Summary In trials of pre- and post-emergence herbicides for weed control
in flax, the pre-emergence treatments have in general proved more
effective. The evidence to date suggests that the wettable powder 50% w/w
formulation of linuron at 0.75 lo/ac, cr 1.0 1b/ac on heavier soils, is
safe and except in dry seasons gives satisfactory control of most species
including Polygonum persicaria (redshank). Lenacil (80% w/w wettable
powder) at 0.0 lb/ac did not giv noticeably superior weed control to
linuron at 0.75 lb/ac, however, the mixture of linuron + lenacil (0.5
0.4 lb/ac) gave generally comparable control to linuron at 0.75 lb/ac
may have an advantage with respect to crop safety as evidenced by the
trial in 1970,

INTRODUCTION

Flax was for mary years one of the main crops in Northern Ireland. The 1930-39
average annual acreage of 18,300 increased during the Second World War to a maximum
of 124,500 acres in 1944 but during the 1950's declined again rapidly until by 1962
none was grown except for experimental purposes. As it was felt that recent
technical developments with respect to drilling, harvesting and scutching of flax
could make it a useful break and cash crop for the farmer, proposals were made in
1967 to examine the feasibility of re-introducing flax growing in Northern Ireland.
The elucidation of safe and effective herbicides for weed control was inherent in
the overall study.

In 1967 the majority of information available on herbicide usage in flax care
from France as reported in the Compte Rendu, of the Association Generale des
Froducteurs de lin (1967) and from the Netherlands, Friederich (1968) at Wageningen.
In Europe, although DNOC + MCPA was still used post-emergence, there was an emerging
trend towards the use of the residual herbicides, in particular lenacil and linuron,
Neenan (1967) had used linuron and lenacil at doses up to 1.0 and 1.6 lb/ac
respectively at Oak Fark (Irish Republic). In Northern Ireland the only local
experience available was from the Plant Breeding Station, Loughgall, Co. Armagh,
where linuron had been used at 0.8 lb/ac and where dicamba + MCPA had been used
post-emergence at 9.6 oz/ac.

The weed which potentially presents the greatest problem to flax growing is
Polygonum persicaria (redshank). It not only reduces yield but is also very
difficult to clean out from the flax fibres during processing and can appear as a
discolouration in the final linen product. Since this is probably the most abundant
weed species in Northern Ireland it was given special attention. In 1968 an ad hoc
recommendation was made to farmers who had agreed to grow flax for yield trial
purposes, for linurcn to be used at 0.75 lb/ac on the heavier soils and at 0.5 lb/ac
on lighter soils. Lenacil was also used at up to 0.8 lb/ac. 



Trials designed to amplify the information on the effectiveness of these two

materials and to examine alternative chemicals with the aim of establishing

satisfactory weed control recommendations for the flax crop, were carried out in

1968, 1969 and 197C.

METHOD AND MATERIALS

In the trials at the Plant Breeding Station, Loughgall, Co. Armagh, and the

Plant Testing Station, Crossnacreevy, Co. Down plots (3'9" x 30') were drilled with

an %jyord Norwegian experimental drill at 44 spacing and at a rate equivalent to

85 lb of flax seed (var. Fibra) per acre.

A randomised block design was used each treatment being replicated four times

in all the current series of trials. In 1968 and 1969 the plots were sprayed with

a knapsack sprayer at 10 p.Bei. The volume of application was 4O gal/ac for the

pre-emergence treatments and 25 gal/ac for the post-emergence applications. In

4970 an Oxford Precision Sprayer was used with 'O' jets for the pre-emergence and

'0O' jets for the post-emergence treatments at 30 p.s.i.

The treatments compared in the two 1968 trials are given in Table 1. Two

smaller field screening trials (not reported) were also carried out at the same

sites in 1968. Those treatments showing most promise were selected for inclusion in

the one trial carried out in 1969, details of which are given in Table 2. A limited

number of these treatments were also tried out at four farm sites. These plots were

of between 16 and 35 yae in size, replicated four times in a randomised block

design. Details are given in Table 3. In the 4969 trials the lenacil/linuron

mixture was altered to increase the proportion of linuron compared with that used in

the 1968 treatments. During 1970 a single trial of similar design to that adopted

dn 1968 and 1969 compared the treatments shown in Table 4,

Details of the formulations and chemical names not included in the tables are

as follows:

Table 1

ioxynil + MCFA - ioxynil octanoate 20% w/v + MCPA 20% w/v both as esters

bromoxynil + MCPA - bromoxynil octanoate 20% w/v + MCPA 20% w/v both as esters

Table 4

G. 36393 (2emethylthio-4-isopropylamino-6-(¥-methoxy-propylamino)-S-triazine)

as 22.5% w/w, wep. + simazine 5% w/w wep.

Bayer 79758 (h~amino-3-methylthio-6-phenyl-1,2,4-triazin-5-one) as 70% WeDe

In each year of the trials weed counts were made on the basis of 20 x 6 an”

quadrats per plot k - 6 weeks after spraying, and also scored O to 9 (9 = no weed

control) for the degree of weed control apparent at the time of harvesting the crop.

The plots were pulled by hand and fresh, weight yields of flax recorded. 



RESULTS

In 1968 it was evident that the pre-emergence materials were in generalsuperior to the post-emergence treatments. In the two trials (Table 1) the use ofpre-emergence materials gave yields about 20% above the unweeded control plotswhereas using the post-emergence materials the maximum benefit was about 10%. Thehandweeded control plot Site 2 gave a yield of only 9% above the unweeded treatment.At Site 2 the MCPA + dicamba (14.4 oz/ac) and the MCPA + ioxynil (0.25 + 0.25 1b/ac)Showed yields below that of the unweeded control. Of the pre-emergence materialslenacil gave somewhat superior general weed control noticeably of Poa spp. and ofPolygonum aviculare (knotgrass). None of the treatments gave outstanding control ofPolygonum persicaria the best being lenacil at 1.6 lb/ac. In a small screeningtrial ‘ron gave very good control of Polygonum persicaria at 1.0 and1.5 lb/ac.

In the 1969 trials (Tables 2 and 3) linuron at 0.5 lb/ac did not give adequateweed control either on the heavy soil at Loughgall or the lighter soils at the farmsites and this was reflected in the yields. On the fairly heavy soil the 1.0 lb/acof linuron gave the best control of Polygonum persicaria. Lenacil at 1.2 and1.6 lb/ac also gave increases in the degree of weed control and flax yields which
were highly significant.

Metobromuron gave good results at Loughgall but on the farm sites although weedcontrol at the 1.5 lb/ac dose was excellent, there was a consistent drop in yield ascompared with the 1.0 lb/ac dose. There were in addition visible signs of a reducedstand of flax on these plots. In the 1969 season the dicamba + MCPA + mecoproptreatment had a visible stunting effect on the crop after application and led to theformation of distorted compound leaves in the crop. The yields with this treatmentwere lower relative to the pre-emergence materials.

The results for the 1970 trials are shown in Table 4. The early part of thisseason in May, immediately after spraying, was particularly dry and this isreflected in the poor weed control results. This season the stand of weeds on thetrial area was very light, only 18 per 20 x 6 in quadrats as compared with 210 in1969 and 62 in 1968 on the unweeded plots. The best treatment for weed control waslinuron at 1.0 lb either as wettable powder or emulsifiable concentrate. The e.c.formulation gave a decrease on yield applied both pre-and post-emergence andappears to be somewhat more active than the wep. formulation. The G.36393 +simazine mixture affected yield at the higher dose. Nitrofen was not foundselective at the doses used. 1 lb/ac applied post-emergence, killed out all themain growing points and led to multiple branching of the crop, whilst only giving
moderate weed control.

DISCUSSION

Results of these trials over three years and observations on the lenacil,linuron and the dicamba + MCPA + mecoprop treatments which have been used on farms,indicated considerable variation in performance attributable to seasonal factors.
In farm use during 1968 and 1969 there was evidence of occasional damage from
linuron and the dicamba + MCPA + mecoprop treatments. This was attributable in themain to overdosing when turning at headlands or to inadequate agitation of thewettable powder formulations. In 1968 and 1969 weed control was generally
satisfactory with the linuron at more than 0.5 lb/ac. Below this dose there wasinadequate control of Polygonum persicaria. In farm crops on the heavier soilswhen Polygonum persicaria was not adequately controlled it was necessary to sprayagain post-emergence with the dicamba + MCPA + mecoprop (9.6 oz/ac). This resulted
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jn some stunting of the crop, which was particularly prevalent in 1969. Because of

this evidence from the commercial use of this material on the flax crop and the

evidence from the trials that a significant amount of competition from weeds (see

handweeded control treatment - Table 1) was occurring prior to the time at which

post-emergence application can be made (when the crop is 3 - + in tall) it would

obviously be preferable to establish a satisfactory pre-emergence treatment for

this crop.

The two pre-emergence chemicals with which most experience has been gained in

Northern Ireland, lenacil and linuron, have both been shown to give poor control of

Polygonum rsicaria in a dry season such as 4970. The linuron and lenacil mixture

0.5 + Oo+ Ib/ac) has given control about equivalent to linuron at 0.75 1b

(Table 3). In 1970 the mixture did not give as good a weed control as linuron but

the fact that thie year when there was little weed competition, the yield was

dinereased compared to the linuron treatments may imply a greater safety of the

Jinuron - lenacil mixture on flax. In the current season all treatments relying on

residual herbicide action gave poor weed control. Metobromuron, which had given

good Polygonum persicaria control in 1968, led to visible thinning of the crop and

yield depression on the farm sites in 1969 and does not appear to be a safe

treatment for this crop. The Bayer 79758 material appears to be worthy of further

consideration having also given encouraging results as a pre-emergence treatment in

French trials (reported in the Compte Rendu, of the Association Generale des

Producteurs de lin 1969).

Of the post-emergence treatments the linuron emulsifiable concentrate

(0.75 lb/ac) and the nitrofen (1,0 lb/ac) were the most severe on the crop. The

flax seemed to tolerate the 0.5 1b/ac dose of linuron (w.p.) very well at the

3 ~ 4 in stage although in an earlier observational trial on time of application,

the flax appeared to be very sensitive to linuron immediately after emergence when

the cotyledons presented a highly receptive surface for the spray.
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Table 1

Weed control and flax yield - 1968
Site 1 - Loughgall Plant Breeding Station Site 2 - Crossnacreevy P. T. S.soil — medium loam

soil - medium heavy loamcrop drilled 25.4.68
crop drilled 19.4.68sprayed pre-emergence 3.5.68 sprayed pre-emergence 24.4.68sprayed post-emergence 11.6.68 Sprayed post-emergence 10.6.68(crop 3-4 inches high) (crop 3-4 inches high)

Weed Control Yield fresh wt. Weed Control Yield fresh wt.
All spp. Polyg. All spp. Polyg.Formul Dose % spp. 1b/12 gunsprayed spp. 1b/12 gunsprayedTreatment ation lb/ac a.i. Kill Score # Kill sq.yd control # Kill Score % Kill sq.yd controlPRE-EMERGENCE

1. linuron 50¢w.p. 5 77 71 116 56 ; 47 28.1 1092. linuron 50“w. p. 5 83 76 110 75 a 40 33.4 1298

2

e
o
e- lenacil 80%w.p. « 87 87 115 84 ‘ 39 32.8 127lenacil 80cw.p. 85 66 118 85 ‘ 43 33.1 128

0
0
0

, l
. lenacil B0w.p. 1 92 89 123 93 0 68 33.8 131lenacil 80;w.p. 72 43 108 83 5 58 33.1 128

0
0
0

O
e
L
l

0
0

V
V
v
i

S
O
F
K
E
a

1
) o .+ linuron 50%w.p. .

lenacil 80xw.p.
+ linuron 50¢w.p.

8. promotryne 50Gw.p.
+ Simazine total a.i.

POST-EMERGENCE

9. MCPA 3.4%e.c. 0.34 ace.
;+ DNOC 13% e.c. 1.3 26.8 104

10. MCPA + dicamba - 9.6 oz a.e. 51.7 27.8 108ll. MCPA + dicamba - 14.4 oz a.e, é 48.8 é 24.3 9412. MCPA 20%e.c. 0.25
+ ioxynil 20%e.c. 0.25 . 47.6 440 9313. MCPA 20"e.c. 0.25 _ _ 50.5 _ a+ bromoxynil 2ve.c. 0.25 . 90.5 . ade 10514, handweeded control * - - - - . - 28.0 10415. unweeded control - (62) (18) 46,25 100 (107) (24) 25.8 100( ) Weed count in 20x6in? quadrats S.E.71.65 (D.F.39) S.E.=1.86(D.F.43)

Weed Count 11.6.68 Weed Count 10.60.68
Weed Score 29.8.68 0 to 9 (9=no weed control) Weed Score 22.8.68* At Site 1 this treatwent was ommitted. Harvested 29-30.8.68 Harvested 22.8.08

75 67 , 118 91 64 36.7 142

6
4
2

-8

2

7
79 > 63 39 545 1353

 



Table 2

Weed Control and Flax yield — Loughgall 1969

Weed Control Flax fresh weight yield

@ kill (30.5.69)

Dose Pelygonum lbs. plot 4 of unsprayed

Treatment Formulation lb/ac a.i. Ail species persicaria 12. aq.yds. control

PRE-EMERGENCE

. linuron 50¢w.p. 0.5 A5 13 35.2 99

. linuron 504w.p. 0.75 77 43 36.6

. linuron 50%w.p. 1.0 98 95 55.0

. lenacil 80% w.p. 0.8 92 83 42.1

. lenacil 804w.p. Sh 72 58.6

. lenacil 204 w.p. 97 92 60.2

7. lenacil 80¢w.p. 97 Bh 51.5

+ linuron 50¢w.p.

. lenacil 804w.p.

+ linuron 50¢w.p.
~~

=

a
’

98 95 5304 154

86 61 38.6 108

90 69 35.7 100

98 96 59.2 166

9. metobromuron 50¢w.p.

10, metobromuron 50¢w.p.

p
e
r

o
o

6
5

c
o
u

O
o
N
F
U
F

11. metobromuron 50dw.p.

POST-EMERGENCE

12. dicamba + MCPA 13 0Z total a.e. * 50.5 141

+ mecoprop

13. dicamba + MCPA _ 19.5 ci tom | x

+ mecoprop “ae.

14. unweeded control ( ) No weeds 20x6 in quadrats (210) (30) 35.7 100

35.6 99.7

* Only visual observations at harvest taken S.E.Mean ~ 5.57 D.F.(43)

Harvested

Soil type Crop drilled Sprayed pre-emergence Sprayed post-emergence

medium loam 17.4.69 244.69 11.6.69 12.9.69 



Table 3

Weed control and flax yield —- Farm sites Q - 4) 1969

Weed Control Flax fresh weight yield
% Kill, all spp. A. % of unsprayed control. B. 1b/plot

Dose 1 2.) 3. 4, 1. 2. 3. 4,Treatment Formulation Ilb/ac a.i. A B A B A B A B
- linuron 50% w.p. 62 8h 60 113° 59.7 40.2 42.0- linuron 50% w.p. 7 90 97 79 79 118 123 64.0 37.2 44.7» lenacil 50% w.p. 75 98 75 63 116 60.6 40.6 40.8- lenacil 802 w.p.
+ linuron 50% w.p.

metobromuron 50% w.p. x 89 96 68 68 30.0 121 63.0 43.7 113° 44.16. metobromuron 50% w.p. ‘ 95 99 90 74 30.1 120 62.7 40.5 105 40.7. dicamba + MCPA
+ mecoprop

90 100 66 83 126 113 59.0 36.8 112

total ave = - - _ 108 56.6 99 56.6 107 Al.
+ unsprayed control - - (256) (7&)(178) (243) 100 28.2 100 52.2 100 36.2 100 38.() Weed No. in 20 x 6 in® quadrats S.E. Mean (22.4) (41.8) (41.4) =2.

D.F.(21)ee

Site Details Date drilled Sprayed pre- Weed Sprayed post- Harvested Plot sizeemergence Counts emergence Sq. yds.. Downpatrick 7.4.69 9.4.69 245.69 5.6.69 20.8.69 16
. Annaclone 17.4.69 18.4.69 30 .5.69 -6.69 19.8.69 21
. Dromara 16,4.69 19.4.69 31.5.69 -6.69 8.9.69 35
Castlewellan 18.4.69 22.4.69 25.5.69 -6.69 11.8.69 35eee 



Treatments

PRE-EMERGENC

Le

2

linuron

linuron

. linuron

linuron

+ lenacil

. &.36393+simazine

. G.36393+simazine

. Bayer 79758

. Bayer 79758

. nitrofen

POST-EMERGENCE

10,

11.

12.

Ts.

14.

linuron

linuron

linuron

dicamba + MCPA

+ mecoprop

nitrofen

Table 4

Weed contrel and flax yield - Loughgall 1970

Weed Control Flax fresh weight yield

% Kill Weed score % Kill

Dose All species 0-9 Polygenum lbs plot % of unsprayed

Formation 1b/ac a.i. (9.6.70) (29.8.70) persicaria 12 sq. yds control

504% w.p. 61 2.5 29 29..9 104

50% w.p. : 72 2.0 57 29.5 102

20% e.c. ‘ 68 2.8 Zl 26.3 91

50% w.p.

80% w.p.

22.544+5% wep. 17 7

22.5%4+5% wp. > -7 . 14

70% wep. : 18 50

70% wap. 31 < 36

25% es. 21

23 4.0 -29 32.8 114

50% w.p. 0.5

50% w.p. 0.75

20% e.c. 0.75

= 13 0z a.e.

25% e.c. 1.0 - : 24.2 84

ole
unweeded control ( ) weed count in 20x6 in (18) ji . 478-9 100

quadrats
S.E, = 2.64 D.F.(43)
ae

Soil type

medium loam Flax drilled Sprayed pre-emergence Sprayed post-emergence Harvested

5.5.70 12.5.70 9.6.70 26-27.8.70
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EXPERIMENTS ON THE USE OF TCA IV POTATOES

B. J. Wilson
ARC Weed Research Organization, Begbroke Hill, Sandy Lane, Yarnton, Oxford

Summary The tolerance of potatoes towards TCA, and the effectiveness ofTCA in controlling Agropyron repens were examined in experiments carriedout during 1967 and 1968. Potatoes were unaffected by TCA at 30 lb/acapplied a fortnight before Planting in 1967, but yields were reduced ineach year, by lower rates applied nearer to the planting date. There weredifferences between varieties in the extent of foliar damage caused by TCAapplied one day before planting, and the variety King Edward appearedrelatively tolerant. At harvest the yields of all four varieties werereduced.

TCA was more effective in controlling A. repens in the wet springof 1967 than in the drier conditions of 1968. In the former case good con-trol was achieved without incorporation by cultivation at the time of spray-ing, while in 1968 control was improved by cultivation.

INTRODUCTION

TCA has been recommended for controlling perennial grass weeds in potatoes formany years, but certain aspects of the recommendations (Fryer and Evans 1968) tend todeter farmers from making more widespread use of this chemical. Rates of 30 to 40lb/ac are suggested (the higher rate for use on heavier soils), with a half dosesplit application for all except the most readily leached sandy soils. With eachapplication cultivations are needed both before and after spraying so that an exten-sive cultivation programme becomes necessary. It is recommended that the minimuminterval between spraying and planting the crop should be not less than 8 weeks.

The majority of the maincrop acreage of potatoes is planted during the month ofApril, from which it follows that TCA should be applied during February or earlier.At this time of the year the land is often too wet for cultivation. Applicationsmade in the autumn before planting are likely to be less effective due to leaching ofthe chemical from the soil before the rhizomes become active in the spring.

Loustalot and Ferrer (1950) showed that TCA disappeared more rapidly as the ten-perature and moisture content of the soil increased, and was readily moved downwardsin the soil with low amounts of rainfall. TCA persisted longer in a clay than in asandy soil.

In this report exveriments are described where TCA has been applied to theploughed surface at various intervals before planting, and cultivations restricted tothose necessary for seedbed preparation. These experiments were carried out during1967 and 1968 and in each year, in separate experiments, the tolerance of potatoestowards TCA, and the effect of TCA upon Agropyron repens were examined.

Experiments in Sweden (Granstrom, 1960) have demonstrated that potato varietiesdiffer in their susceptibility to TCA. The tolerance of four varieties towards TCA
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was examined in an experiment described below.

METHODS AYD SATERIALS

Effect of TCA on Potatoes

In each year the experiments were carried out on a sandy loam soil at the Weed

Research Organization.

1967
TCA was applied to the ploughed surface at various intervals before planting

potatoes (var. King Edward). A randomised block design with four replicates was used

with plots of 40 ft x 7 ft 6 in. Two rows per plot of potatoes were used for assess-

ments.

The chemical was applied with an Oxford Precision Sprayer at a volume rate of

40 gal/ac. A commercially available formation of TCA containing 92% of the sodium

salt was used.

No cultivations were carried out until the time of planting (April 13th) when

the whole area was rotary cultivated to 8 in.

The emergence of the potatoes was assessed on 18th May. Some plants remained

stunted, and only those above three inches high at this time were counted as tolerant

plants.

The experiment was harvested on 21st September with a 2-row digger and the

tubers were subsequently graded into ware, seed and discard fractions. A sample of

20 tubers from each plot was assessed for pigmentation, by scoring both for the area

and for the intensity of pigment.

1968

The tolerance of four varieties of potato towards TCA was examined by applying

TCA to the ploughed surface the day before planting. The experiment was a split plot

randomised block design with four replicates. The main plots, 30 ft x 40 ft

comprised the TCA treatments which were split for variety sub plots each 7 ft 6 in.

x 40 ft.

TCA was applied on April 18th at a volume rate of 37 gal/ac using two passes of

a tractor mounted sprayer for each plot. On the following day a seedbed was prepared

by rotary cultivating to 8 in., and chitted seed of the four varieties King Edward,

Majestic, Record and Pentland Dell was planted.

Emerged plants were counted at intervals during May and early June. In

addition, plants showing symptoms of herbicide damage were counted.

The experiment was harvested on 9th - 11th September and the potatoes were sub-

sequently graded for ware, seed and discard.

Application of TCA to Agropyron repens

1967

TCA was applied to ploughed land containing rhizomes of A. repens in two experi-

ments, one (Exnt. A) on a sandy loam subsequently planted to potatoes. and the other

(Hxpt. B) on a limestone brash subsequently planted to oilseed rape. Both experi-

ments were of e randomised block design with three replicates, and in each TCA was

applied (in mid February and in mid March) at rates corresponding to those used in
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the 1967 crop tclerarce experiment. Sach experiment received a Ssinsle cultivation atthe time of planting on 27th April for potatoes and on 30th Maren for the oilseed
Tape experiment. The effect on A. repens was assessed by counting emerged shoots inrandom quadrats during May and early June.

1968

An experiment was designed to examine the effect of cultivating after sprayingTCA and was carried out at the Weed Research Organization on a sandy loam containingA. repens. A randomised block design was used with three replicates and plots of
15 ft x 7 ft 6 in. TCA was applied on 27th february and 28th March and plots whichwere cultivated received a single pass of a spring tined harrow immediately after
Spraying. Shoots of A. repens were counted in random quadrats on 25th April. No
crop was planted.

Effect of TCA on Potatoes

1967

Table 1

Effect of TCA on the early growth and yield of potatoes planted on 13th April

(a) Potatoes > 3 in. high (nos/plot) (b) Yield of Potatoes (tons/ac)
TCA TCA

 

Application date 15 lb/ac 30 1lb/ac 15 lb/ac 30 lb/ac
 

22nd February 14 12 16.5 15.7
20th March 13 10 16.6 15.1

31st March 13 10 16.3 16.2

7th April 12 8 16.6 14.6

Unsprayed 16.2

Ss. BE. t 0.49
 

Table 1(a) indicates the number of potato shoots which had reached 3 in. high on
18th May. Final shoot emergence was not affected by any treatment. Stunting with
delayed shoot growth was recorded where 30 lb/ac had been applied during March and
early April, but by July no differences between treatments were visible. Final yield
was not significantly affected by the treatments except where 30 lb/ac of TCA hadbeeoeiied 6 days before planting when the yield was reduced by 1.6 tons/ac. (Table
1(b

The scoring for pigmentation of the tubers indicated that although the area of
pigment was not affected, tubers from the TCA treated plots tended to be a paler
shade of pink, particularly when TCA had been applied near to the date of planting. 



Table 2

Effect of TCA on the emergence and early growth of potatoes

Emerged potatoes - Nos/plot (deformed plants in brackets) 27th May

Treatment King Edward Majestic Pentland Dell Record

 

TCA 5 1b/ac 50 (0) 60 (4) 56 (0) 46 (0)

TCA 10 lb/ac 48 (0) 62 (26) 54 (2) 37 (2)

TCA 20 lb/ac 44 (4) 55 (44) 46 (12) 16 (2)

Unsprayed 50 (0) 60 (0) 58 (0) 56 (0)

 

The effect of TCA, applied the day before planting, was apparent at the time of

emergence of the crop. Hmergence of all varieties was delayed with Record showing

the most and King Edward the least delay. Energed plants showed varying degrees of

deformity. In extreme cases the leaf tissue was much reduced with the terminal leaf-

let cupped with the apex curled under, and secondary leaflets reduced or missing,

giving a 'skeleton' appearance to the plant. Majestic appeared most sensitive with

severely deformed plants all the TCA plots, while King Edward and Record only

showed a few slightly deformed plants where the highest rate had been applied.

The effect of TCA was still evident at the time of flowering of the varieties

Majestic and Record, when flowering was delayed on all treated plots and absent where

the highest rate had been applied. Pentland Dell appeared stunted while King Edward

were not visibly affected.

Table 3

Effect of TCA on the yield of potatoes (+ons/ac

Treatment King Edward Majestic Pentland Dell

 

TCA 5 lb/ac 11.6 13.0 10.1

TCA 10 1b/ac 9.4 12.3 8.5

TCA 20 1b/ac 8.5 9.0 9.5

Unsprayed control 13.2 12.4 10.5

S. BE. Body of table * 0.68

 

The highest rate of 20 lb/ac TCA reduced the yields of all four varieties by

amounts ranging from 1.0 tons/ac (Pentland Dell) to 4.7 tons/ac (King Edward), when

compared with the unsprayed control. The lowest rate of 5 lb/ac reduced the yields

of King Edward and Record, which was surprising in view of. the low numbers of

deformed plants of these two varieties recorded earlier. 



Effect of TCA on A. revens

1967

Table 4

A. repens - Smerged shoots/5 ya’

Experiment A 15th June Experiment B 25th May

TCA “TCA
Application date 15 lb/ac 30 lb/ac 15 lb/ac 30 lb/ac
 

24th February 63 39 16th February 154 124

20th March 16 16th March 9 6

Unsprayed Unsprayed 322

 

In each experiment control of A. repens was superior when TCA was applied in
March to that following the February applications. At the time of each application
the soil surface was wet and subsequent rainfall may have encouraged leaching of the
chemical down to the rhizomes.

1968

Table 5

A. repens - Emerged shoots /5 yan on 25th April

Date of Cultivation TCA 15 1lb/ac TCA 30 lb/ac Control
treatment alone Cult. No cultivation Cult. No cultivation Untreated
 

27th February 463 132 258 174 230

28th March 218 149 296 102 214 a8

 

Control of A. repens was relatively poor with all treatments. Application of
TCA at each date was to a dry soil surface and there was little rain afterwards.
Weed control was improved by cultivating after spraying. Cultivating alone in
February resulted in more shoots probably due to fragmentation of the rhizomes in-
ducing more buds to grow. With the later cultivation, in March, shoots already
growing may have been destroyed.

DISCUSSION

The differences in effect of TCA on A. repens between 1967 and 1968 can be
related to the moisture status of the soil at the time of application and to the
subsequent rainfall. 1967 was a wet spring (113 mm rainfall at Begbroke between mid
February and mid April) with conditions likely to lead to a rapid leaching and breale
down of the chemical. In each experiment application in mid March gave better
control of A. repens than that in mid february, and this accords with results
obtained in the same year with TCA applied to field beans (Holroyd and Wilson, 1968)
TCA applied in February may have largely disappeared from the soil before the
rhizomes became sufficiently active to absorb the chemical. The spring of 1968 was
dry (27 mm rainfall between mid February and mid April) with little or no rain to
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take the ICA down from the soil surface after speaying. ‘The single cultivation. in-

proved the action of the chemical, but even so control was ,0or compared with tae

previous year.

In 1967 the potatoes tolerated 15 lb/ac of TCA when applied 6 days before plant-

ing but 30 lb/ae reduced yield at this date. In 1968 > ib/ac applied one day before

lanting reduced yield oy an average of 1 ton/ac. It would seea that there is little

inherent tolerance of the potato towards TCA, and although there were marked iiffer-

enees between varieties in foliar damage symptoms, yields of all varieties vere

seduced by the presence o: the chemical at the tine of olanting.

For selective acticn against A. repens ICA needs to be oresent in the vicinity

of the rhizomes at the tine of maximum bud activity, and the residues need to have

jwindled by the time the potatoes are planted. ‘The control of A. repens achieved in

both experiments in 1967 indicates thas in a wet year the highly soluble TCA is

readily leached into the vicinity of the rhizomes without the need for additional

cultivation. Potato yields did not suffer when TCA was applied at the end of March,

2 weeks before planting. It should be stressed that these experiments were carried

out on a sandy loam soii and residues may have oersisted longer on a heavier soil.

Gultivation after spraying seems more necessary under dry conditions. Culti-

vation will fragment the rhizomes and so stimulate more active buds which in turn

should lead te increased uptake of the chemical. With no leaching the chemical may

vemain in a high concentration near the goil surface; cultivation may dilute this

coneentrated Layer and so lessen the risk of subsequent crop damage.

Reduced doses of TCA applied relatively near to the time of planting have con-

siderable practical advantages over techniques recommended earlier for commercial

tice. It is, however, difficult to predict the behaviour of [UA applied in this

yay. These experiments indicate that TGA is safer and more effective under wet

conditions, than under dry conditions. Under wet conditions cultivations to incorp-

orate the ICA may be dispensed with.
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TRIALS WITH MIN(UMES OF 2-TERTIARY BUTYI-1-4-
(2,4 DICHLORO-5—ISOPROPYLOXYPHENYL )-4-1-3-4 OXADTAZOLIN
5-ONE, Ol 17,623 KP, AND LINURON, \S POTATO HERBICIDUS

C. W. Wilson and A. S. Hutchison
May & Baker Ltd., Ongar Research Station, Ongar, I'ssex.

Summary. In 1969, trials showed that 17,625 RP applied pre-emergence
controlled a wide range of ami ual weeds except Stellaria media, and did
not damage potatoes, In 1970, mixtures of 17,623 RP with either linuron
or CIPC were tested on a range of potato varieties and soils, 17,623 RP,’
linuron mixture was shown to he safe pre-energence in potatoes, to be
comparable in activity against broad leaf annual weeds to the 1:1 linuron/
monolinuron mixture used as a standard, and a'ditionally to be active
against Avena fatua and Convolvulus arvensis. Mixtures containing
7,623 RP appear to have advantages over other potato herbicides, but
further trials are needed to test them when weeds emerge early in the
life of the crop.

INTRODUCTION

The compound 2-tertiary butyl-l-4- (2,4 dichloro—5-i sopropyloxypheny] )-A,-
1-3-4 oxadiazolin-5-one, or 17,623 RP, was described in a report to the 3rd
E.W.it.C. symposuim (Burgaud et al, 1969). Details were given of its pre-emerpence
activity against a wide range of annual broad leaf and grass weeds, und of the
tolerance of a range of temperate and warm country crops.

In 1969, 17,623 RP was also tested on a range of row crops in the U.K. In
these trials, it was confirmed that, when applied pre-weed and crop emergence the
compound would control a range of important annual weeds, with the notable
exception of Stellaria media, There was no phytotoxicity shown by the three
potato varieties in the trials, judged on appearance and yield. In 1970, trials
covering a range of varieties, soil types and weed situations were carried out in
potatoes, Because of the importance of ensuring good control of Stellaria media,
17,623 RP was tested as a component of mixtures with linuron or CIPC, A lel
mixture of linuron and monolinuron was used as a standard.

METHOD AND MATERIALS

The following compounds were used :-

17,623 RP + linuron, Formulated as emulsifiable concentrates containing:

(a) 20% w/v 17,623 RP + 20¢ w/v linuron
(b) 20% w/v 17,623 RP + 10% w/v linuron

17,623 RP + CIPC. Tank mixture of emulsifiable concentrates,

3
: . yi /linuron + monolinuron. Formulated as a wettable powder containing 20° w/w of

each active ingredient.

linuron. Wettable powder containing 50% w/w active ingredient,
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The trials were of randomised block desien, with three replicates. Plots

were three rows wide and 25 ft. long. Applications were made as soon as possible

after ridging, befare the emergence of either the weeds or the crop, with a .

motorised small plot precision sprayer, at a volume rate of 4C g.p.a. The

European Weed Research Council (E.W.R.C.) scoring system was used for the 1969 weed

in
assessment (Table 2).

Details of the 1970 trials are given in Table l.

Table 1

1970 Trials

Location Variety Seil type

 

Tilbury Maris Peer Clay

Hatfield Broad Oak King Edward Clay

S. Kyme Ulster Prince Organic loamy sand

ed Craigs Royal

Maris Peer

Record Sand

King Edward

Beauchamp Roding
Clay

and

Beck Row

 

The 1970 weed control assessments are based on 2 x dya” quadrats per plot, and

the E.W.R.C. scale was used for assessing crop appearance (Tables 3, 4, 5 and 6).

Yield data is taken from 36' row lengths per plot and are given also for unsprayed

and handweeded (H.W.C.) controls (Tables 3, 4, 5, 6).

Table 2

1969, Effect of 17,623 RP on weeds. Pre-emergence application

E.W.R.C. scale (1-9)

17,623 RP dose lb/acre 1 14

 

Avena fatua

Chenopodium album

Matricaria recutita
Polygonum aviculare
Polygonum convolvulus
Raphanus raphanistrum
Stellaria media
 

  



Table 3%

 

1970, % weed control and tuber yield. (Tilbury and Hatfield)

Herbicide 17,623 RP linuron linuron Control
dose lb/ac 17,625 BP + linuron 4 C.T.P.C. + monoliniron weedsiWl #3 14d 1+2 ate 14 ya2
 

Polygonum 70 72 66 85 83 90 8
aviculare

Atriplex 86 95 74 74
patula

Total weeds 75 77 76 3R

Crop score 1 a 1 y

Tuber yield M.P, 3.05 3.15 3.50 3.70 o.80 3.9 2.90 un-Cisceian ) sprayed
3.60 HWC

K.E. 11.25 12,75 12.35 12,00 11.95 11.90 12.7 weed

No significant differences between yields at P = 0,05 free
Coefficients of variation. M.P. - 19.4%. K.E, - 9.5%
 

Table 4

1970. % weed control and tuber yield (S. Kyme)

linuron
Herbicide dose lb/ac 17,623 RP + linuron + monolinuron Control

3+2 1+1 ie 1+4 aed weed yd

Chenopodium album 96 92 78 96 92 6
Matricaria matricoides 99 97 99 99 66
Stellaria media 97 99 84 97 99 67

Urtica urens 98 99 97 98 90

 

Total weeds 97 99 ge f 93 250

Crop score 1 a. 1

Tuber yield U.P. 4,00 5.75 4.15 5245 4.45 2,.85(unsprayed)
(tons/ac) 3.45 H.W.C.

No significant differences between yields at P = 0,05
Coefficient of variation - 17.1%
  



Table 5

1970. % weed control and cuber yield (Beck Row)

17,623 RP linuron Control

17,625 RP + linuron +C,I.P.C. + monolinuron weeds

eS lel Be ot ltt 34 ya*

Annagallis 100 100 100 100 100 99 9

arvensis

Herbicide
dose lb/ac

Chenopodium album 90 58 72 73 82 10

Erys imum 100 =6100 91 C 100 13

cheiranthoides

Polygonum 97 94 68 94 98 33

pers caria

_87 66 85 86

Urtica urens 8s 80 96 62 %

Total weeds 92 92 87 91 81 89

Crop score 1 1 1 1 1 1

Tuber yield R.C.R. 9.10 8.95 8.35 7.10 9,60 7.70 8.80 HWC

(tons/ac) M.P. 7.25 6.95 8.00 7.70 7,65 7,62 i 7,90 HWC

R, 14,00 16.25 13.75 18.60 14.35 14,40 13.15 HWC

K.E, 16.30 11.80 12.20 13.80 14.00 14.75 13.80 HWC

No significant difference between yields at P = 0,05

Coefficients of variation. RCR - 21.5%. MP - 19.6%, R - 32.8%, KE - 29.4%

Solanum nigrum 89

 

Table 6

1970, % weed control and tuber yield (Beauchamp Roding

)

Herbicide 17,623 RP linuron Control

dose lb/ac 17,625 RP + Tinaren + 0,1.P.C. + monolinuron linuron weeds

3 oil 28 1h 14 1+1 2 yae

 

Avena fatua 81 73 74 72 87 50 48 s

Convolvulus 80 69 0 82 72 0 58

arvensis

Total weeds 81 70 35 76 q7 18 58

Crop score 1 1 ZL L 1 i.

Tuber yield {tons/ac)
R.C.R. 7.10 7.80 6,00 7.50 6.60 7,80 5.90

M.P. 7,10 6.70 6.55 6.90 7.00 6.25 7,50

R, 12,70 13.75 11.70 11.15 11.80 13.65 11,10

K.E. 14.45 12.55 12.20 13.70 12.50 13.65 12,00

No significant differences between yields at P = 0,05

Coafficients of variation. RCR - 15%. M.P. - 12.5%. R - 13.5%

K.E.- 18.2%

  



DISCUSSION

In 1970, dry weather conditions in early summer brought about late emergenceof annual weeds in these trials, and on the clay sites in particular, populationswere low throughout. Some Stellaria media was present at practically every trialsite: at two there was sufficient to show that the addition of 12-16 oz/acre oflinuron, or of 8 oz/acre of C.I.P.C. could control S, media, Control of totalpopulations of annual broad leaf weeds by 16 oz/acre of 17,623 RP + 8 oz/acre oflinuron was equivalent to that of the 1:1 linuron/monolinuron mixture at 16-24 oza.i./acre. However, on a mixed population of Avena fatua and Convolvulus arvensison cloddy soil, with no rain for several weeks after spraying, the presence of17,623 RP at 1 lb/ac gave 70%-80% control of both species.

Though no significant differences in yields were shown, it can be seen that theremoval of large weed populations with mixtures containing 17,623 RP and with thelinuron/monolinuron mixture used as a standard, produced tuber yields that weremarkedly greater than those from the unsprayed controls, and equivalent to thosefrom the hand weeded plots.

The trials have shown, therefore, that 17,623 RP/linuron mixtures are safefor use pre-emergence in a range of potato varieties and ona range of soil types,have equivalent activity against broad leaf annual weeds as a linuron/monolinuronmixture, and additionally are active against Avena fatua and Convolvulus arvensis,
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FIELD TRIALS WITH 2- -CHLORO-6~-BTHYLAMINO-$-TRIAZI
NE~2-YLAMINE =

Q-METHYL-PROPLONITRILE (WL 19805) IN THE UNITED KINGDOM

FOR WEED CONTROL IN POTATOES

M. Ge Allen, T. Thomas and H. Sandford

Shellstar Ltd., Ince Marshes, Chester

A. J. Sampson

Shell Research Ltd., Sittingbourne, Kent

Summary WL. 49805", 2-(4-Chloro-6-ethylamino-s-triazi
ne-2~ylamine )-2-

nethyl-propionitrile » was evaluated for weed co: and post-crop-

emergence in early and maincrop potatoes in England, Wales and Scotland

over a three year period. Pre-emergence application of 1.5 lb/ac. aci.

dn earlies and 1.5 - 2.0 1b/ac. ai. in maincrop gave good control of a

broad spectrum of annual broad leaved weeds and grassese Treatments at

twice these rates were tolerated by the crop. Early post-emergence

applicetions at 4.5 and 2.0 lb/ace aeie generally gave satisfactory weed

control but inferior to the pre-emergence applicaticn, particularly

against Polygonum aviculare. The crop showed slight but temporary leaf

symptoms although yields were not affected.

INTRODUCTION

WL 19805, o=(4~chloro~6-othylamine-s-triaz
ine-2-ylamino)-2-methy2-

propionitrile, was introduced by Chapman et al (1968) as a promising herbicide in

potatoes. The relatively short persistence of the chemical in the soil was of

particular interast for weed control in early potatoes because of the lack of

residue problems for subsequent cropping.

Initially field experiments were carried out during 1967 in Burope and Japane

Rosher and Urbain (1969) reporting on a series of trials carried out in France found

that WL 19805 at 1.5 - 2.0 kg/ha asi. applied pre-emergence, or at crop emergence,

gave good contrel of the majority of annual weeds for a period of 6-8 weeks with an

adequate margin of crop safety.

Trials in the U.K. were laid down in 1968, 1969 and 4970 to evaluate WL 49805

for weed control and crop effect in early and maincrop varieties.

* Known also in the U.K. a8 DW 3418, in the U.S. as SD 15418 and in Europe and

America as Bladex. 



METHODS AND MATERIALS

The following trials were laid down at sites in Wales, Scotland and England:

Replicated Farmer User

Early Mainorop Early Maincrop
1968 - 4 - -
1969 3 3 a =
1970 14 4 7 7

Early sites (Nos. 1-14) were located in Pembrokeshire, Kent, Fife and
Dumbartonshire, while maincrop sites (Nos. 15-23) were spread from Kent to Perth.
Soil types varied from light sands to sandy clay loams and with the exception of oneblack-fen organic matter contents ranged from 1.5% = 425% in England and Wales andfrom 3% - 7.5% in Scotland.

The main trials were laid out in randomised blooks replicated four times, with
plot size of 12 yd. x4 rows. Treatments were spplted with a knapsack precisionsprayer at a volume rate of 25 gal/ac. at 30 1b/in® pressure. Ldnuron and ametryne
as commercial wep. formulations were applied at recommended rates for soil type, ascontrol treatments. WL 19805 was applied in all trials as a 50% wep. and also in1970 as a suspension concentrate containing 5.4 1b/gal. The rates used pre-emergence were 1.0 - 5.0 1b/ao asi. on earlies and 1.5 - 400 lb/ac aeis on mainorop,
and post-emergence at 1.5 1b/ac asi. on earlies and 2.0 lb/ac asie on maincrop atapproximately 10% emergence of crop.

Mechanioal analysis of the soils was carried out and rainfall for the 7 = 10
days before and following treatments was recorded.

The main weed control assessment was carried out at 6 - 8 weeks after spraying
in the early potato trials and at 9 - 10 weeks in the maincrop trials. Crop damage
Was assessed at 2-4 weeks. Visual assessments were carried out by two persons and
recorded on the European Weed Research Counoil (EWRC) Scale. Yield results in the
early potato trials were obtained by hand lifting, the maincrop trials were harvested
mechanically. Samples of the crop were taken for taint and residue analysis.

“Farmer user" trials were unreplicated with one acre plots sprayed by thefarmer pre-crop-emergence or at crop emergence.

RESULTS AND DISCUSSION

Weed control

General weed control results and the individual weed responses are given intables 1 and 2, In the 1968 trials sites 15 and 17 were dominated by an unevendistribution of perennial weeds and general weed control was poor. Trial site 16was on black fen soil, resulting in poor control from all treatments. At thesethree sites, WL 19805 at 2 - 3 lb/ac a.i. reduced the weed cover as effectively asthe standards, but ametryne was significantly better on the fen soil. ‘Theassessment at trial No. 18 was carried out at harvest and, whilst linuron was thebest treatment, WL 19805 at 2 - 3 1b/ac ai. was more effective than ametryne.

In the 1969 series on earlies, WL 19805 at 1.0 lb/ac asi. was often notsufficiently persistent but 1.5 lb/ac asi. gave very good control of annual weedsand was as effective as linuron at 0.75 - 1.0 lb/ac aeie The WL 19805 was more
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Table 1: General Weed Control

EWRC Scale 1.0 = complete control 9.0 = no control

Treatments -

Ib/ac aele| site No. 1” 12 13 14 tena] 15* 46" 17%118" 19 20 21 22 23 |Mean

Pre-crop emergence
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Post-crop emergence

Ametryne at 1.375 |6.8 - — om CS

q 41.875 = - = = = = =

WL 19805 at 1.5 - - Ze oD 303 200 bod 42 Toh 3.8 64 43

" 0

|

= - - = = = & = = = = = &

S.8. of a Kean * 0.2 0.26 O44 O42 O40 0.23 O50 0.54 0.38 0.51

L.SeDe between Two

Treatment means 0.96 0.79 163 1. 162 0.7215 406 161 125

* the treatment unite at these sites were in kg/ha

The scores from sites 15 - 17 are omitted from the means owing to the disproportionate effects of perennial weeds 



effective against Poa annua and Fumaria officinalis but less effective againstPolygonum aviculare,

Table 2

Summary of the control of individual weed species with WL 19805 at 2 1b/ac.
aei.s pre-crop-smergence

EWRC Scale 1.0 = complete control 9.9 = no control

 
No.
Sites Mean Control Range of Control

Weed Species

 Atriplex patula 4 3.80 203 = 5.9
Agropyron repens 6 7250 6.1 - 9.0
Agrostis sp. 4, 8.70 8.5 - 9.0
Avena fatua 4 7270 6.5 - 9.0
Capsella bursa-pastoris 3 2.30 1.0 4.9
Chenopodium album 12 3200 1.0 5.0
Fumaria officinalis 10 4.10 1.0 720
Galeopsis tetrahit 3 3200 2.0 4.0
Galium aparine 4 3.70 2.0 520
Lamium purpureum 3 3.70 203 5.0
Matricaria sp. 5 1.50 1.0 - 2.0

2 3.10 1.0 - 5.0

6 4220 105 = 8.5

Poa annua
Polygonum aviculare

Polygonum convolvulus 7 3.00 2.0 -4.0
Polygonum persicaria 13 3.80 1.25 - 8.7
Senecio vulgaris 6 2.30 1.0 = 3.5
Sinapis arvensis 2 1.20 1.0 = 1.5
Stellaria media 17 2.20 1.0 - 5.0
Urtica urens 5 2.30 1.0 = 3.5

7

3

4

4

3010 1.0 -4.5

3.80 1.5 - 6.0

Veronica arvensis

Veronica hederifolia      
 

In the maincrop 1969 trials, 1.5 lb/ac asi. of WL 19805 generally gave satisfactoryweed control but was not as good as the standard linuron treatments. The 2.0 1b/acaed. rate was equal to the standard and markedly better when grassy weeds andFumaria officinalis were present. Early crop competition contributed to theoutstanding weed control scores at site 20,

The 1970 trials confirmed the 1969 results for WL 19805 applied pre~emergence,especially the control of grassy weeds including Lolium multiflorum. The post-crop=emergence treatments of WL 19805 generally gave satisfactory, but more variable
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results, and were significantly less effective than the pre-emergence application

where weeds were advanced beyond the 4-leaf stage at treatment. At site 9, where

the post-emergence treatment coincided with weed emergence it was significantly

more effective than the pre-emergence treatment at the same rate which, in this

trial, had been applied 10 - 14 days before crop emergence. It appears that

application at or near weed emergence is more important than the stage of crop

growth. Poa annua, other grassy weeds and Polygonum aviculare were controlled

more effectively by the pre-emergence treatment, whereas Stellaria media,

Galeopsis tetrahit, Polygonum persicaria and Folygonum convolvulus were generally

controlled more effectively by the post-emergence treatment. Because of slow shoot

development in msincrop varieties, 2.0 lb/ac aei. of WL 19805 was generally required

to give weed control equal to the standard treatments.

 

Results of the farmer user trials confirmed the weed control performance of

WL 19805 applied pre~emergence, except in two trials where the treatment was applied

in late May 1970, With weeds at the cotyledon to 4-leaf stages, very dry soil

conditions and no rainfall for the three weeks after application, as expected, weed

control was poor.

No differences in weed control or crop effect vetween the wep. and the

suspension concentrate formulation of WL 19805 were recorded.

Crop effect and yields

Results of crop damage are shown in table 3 and yields in table 4. Crop

damage was confined throughout to slight and temporary leaf margin chlorosis and

necrosis of the tips of lower leaves. This generally followed the post-emergence

treatments of WL 19805 and, in some trials, the higher rates pre-emergence. These

symptoms were mcre persistent in Red Craigs Royal than in the other varieties but

no significant reduction in yield followed any of the WL 19805 treatments. It was

noted that where 4.0 lb/ac aei. was applied a temporary discolouration of the

foliage occurred following heavy rain after five weeks drought, similar to effects

observed with other potato herbicides. These trials have not yet been harvested.

Potato samples were tested for taint at the Fruit & Vegetable Preservation

Research Association and Woodstock Agricultural Research Centre in 1970. No taints

in canned new potatoes were detected from WL 19805 at doses of 3.0 1b/ac Q@eie pre-

emergence and 1.5 lb/ac asi. post-emergence.

Conclusions

WL 19805 is an effective herbicide for use in early and maincrop potatoes,

with a wide spectrum of broad-leaf weed control and effective suppression of many

grasses. It has short persistence which offers advantages in earlies without the

risk of residues harmful to subsequent crops.
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Table 3: Crop Damage Results

EWRC Scale 1.0 = no damage 9.0 = complete crop kill

10 14 12 13 1h teen] 15 16 17 18 19 20 21 22 23
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Table 4: Crop Yield as

%

of Standard Control

(Standard Contrel = 100)

Treatments lb/Acre a-ie 41 413 44

|

Mean

Pre-Crop Emergence

WL 19805 at 1.0
n ee)

4
4

mi 2.0

cy 2.5

" 3.0

Linuron at 0.75

F 1.0

1,45

Post-Crop Emergence

Ametryne at 1.375
= 1.875

WL 19805 at 1.5

Untreated Control

Actual Yields (Tons/Aere)
of Commercial Control

S.E. of a Mean % = 7095 7223 7015 7025 1161 5.64 6.35 59 6.25 6.52 582 3.35

Least Significant

Difference between 14.7 NeSe NeSe NS. 3600 16.7 1867 17.0 17:9 18.7 16067 Qf

Two Means 
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CONTROL OF AGROPYRON REPENS (L.) BEAUV. IN

SUGAR BEET WITH TCA

T.M. Thomas,

Agricultural Institute, Oak Park, Carlow, Ireland

Summary In field experiments TCA applied at 10, 15 and 20 1b/ac

controlled approximately 80%-90% of Aerepens in sugar beet except

at a few sites where only 60%-70% control was obtained with the

10 lb rate, Doses of 30 and 40 Yb/ac controlled spproximately

95%-100% of Aerepens. The optimin time of application was March/early

Kpril. Crop phytotoxicity studies indicated that 20 lb/ac TCA can be

applied 1, days before crop sowing without reducing final root yield

although retardation of seedling growth may be obtained. Doses in

excess of 20 lb/ac can cause crop damage. Crop phytotoxicity was

more severe in 1967 than in '68 and '69 and apparently the effects of

TCA are influenced by environmental conditions.

INTRODUCTION

ropyron repens is a prevalent grass weed in Ireland where it is often a

problem in root sroeps including sugar beet. Recommended doses of aminotriazole,

dalapon and TCA (sodium trichloracetate) applied in autumn give satisfactory control

of A.erepens but the relatively high cost of these herbicides limits their use in

agricultural crops. Spring application of TCA, 30 lb/ac eight weeks before crep

sowing, is recommended for a number of root crops (Fryer and Evans, 1968). Bylterud

(1965) however, reported recommendations from some Scandinavian countries of 10 to

25 kg/ha TCA applied in winter or early spring. The investigations described here

were commenced in 1966 to obtain information on the control of A.repens in sugar

beet with relatively lew doses of TCA applied in the spring.

METHOD AND MATERIALS

Two series (Series 1 and 11) of experiments were carried out in 1967 and

1968. Experiments were conducted on sites where barley or wheat infested with

A.repens were grown the previous year. The stubble was ploughed 7 to 9 inches

deep in late autumn - early winter. TCA (sodium trichloracetate) was sprayed en

the ploughed sed and no cultivations were carried out until three to four days

before crop sowing. In Series 1] one cultivation approximately 4 to 5 inches deep

was carried out before TCA application.

In Series 1, TCA was applied with a propane pressurised sprayer at a volume

rate equivalent to 50 gal water/ac. Each plot measured 36ft long and 12 ft wide.

Experiments were of randomised block design with six replications. Unsprayed

areas 3 ft and 6ft wide were left between adjacent plots and blocks respectively.

Control of A.repens, crop vigour and seedling number were determined at the time of

crop singling. In 1967 control of A.erepens was also assessed at the end of

September. Am area consisting of approximately 135 square ft was harvested
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from each plot where rcot yields and sugar per cent were recorded.

In Series 11 plot size measured 21ft wide extending the length of the field.TCA was applied in 50 gal water per acre with a tractor-mounted sprayer. Cropvigour and control of Aerepens was visually assessed at singling.

Experiments were carried out in 1968 and 1969 on weed free sites to
determine the effects of dosage rate and time of application of TCA on emergence,growth and final yield of sugar beet. Experimental method and materials were theSame as described for Series 1 except that the TCA was soil incorporated 3-4 inchesdeep with a rotary cultivator on the day of spraying.

In spring 1970 the influence of the time of application of TCA on the controlof A.repens was investigated in a small plot field trial. In early March, thirtyrhizomes, each 12 inches long were planted three inches deep in plots 12ft long ana4ft wide. TCA was applied at 15 and 30 lb/ac on March 2nd, March 23rd, April loth,April 23rd, and May 21st in 50 gal water/ac and soil incorporated 3 inches deep byhand forking. Each treatment was replicated three times. Counts of emerged shootsand fresh weight ef shoots and rhizome/roots were determined on July 20th. Aerialshoots of A.repens which were visible on April 23rd and May 21st were not destroyedor buried after TCA application.

Effect on A.repens
——————_—SS

The deses of TCA shown in Table 1 were applied at 42, 28 and 14 days beforecrop sowing, but as time of treatment did not influence the percentage control ofA.repens to any appreciable extent only the results from 42, and 14 days are shown.The percentage control of A.erepens was generally higher in 1967 than in '68. Thiswas also apparent in Series 11 experiments (Table 2 and Table 3). Counts of emergedShoots at harvest (Table 1) show that the effect of TCA lasted throughout theseason. However, at site 4, Series 11 1967, there was a marked increase of A.repensduring the growing season in the 10 lb treatment. This was especially true wherethe TCA was applied 6 weeks before crop sowing, and indicates a temporarysuppression of Aerepens by the 10 1b dose.

The shoots of Aerepens present in TCA treated areas were generally lessvigorous than in the umtreated controls and consequently the growth or new rhizomesof affected plants was reduced.

The effect of time of application of 15 and 30 lb/ac TCA compared with theuntreated control on stem number, fresh weight of leaf/stem and fresh weight ofrhizome/roots is shown in Table 4. Stem number and fresh weight of leaf/stem andrhizome/roots were reduced greatly when TCA was applied on March 2nd, March 23rd,and April 10th. Stem number increased, and fresh weight of leaf/stem and rhizome/roots were reduced by 15 lb applied on April 30th. Each dose applied on May 21stincreased stem number by approximately 20%, However, fresh weight of stem/leafand rhizome/roots was reduced by the higher dose.

Effect on beet

In trial Series 1 1967, TCA at 40 lb/ac applied 28 and 14 days before cropsowing, reduced crop seedling number. A 20% reduction was obtained at site 7,Series 11 1967, with the 20 1b dose applied 21 days before crop sowing. TCA had no
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Table 1

Effect of TCA on Asrepens (Series 1 1967 and 1968)
 

Rate of TCA Time of treatment % Control A.repens

(1b/ac) (days before
.

1967 1968

erop sown)
At singling At Harvest At singling

 

89 87 7

81

F
R

87

89

87

93

89

F
R

F
R

E
R

100

96 99F
R

 

Table 2

Effect of TCA on A.repens (Series 11 1967)
 

Treatment Time of treatment % Control A.repens

TCA, 1b/ac (days before .
Site

crop sown)
i.

 

21 87

42 86

21 - -
42 - ray

21 95 95 92

42 92 5 90
 

 

effect on crop ssedling number in any trial in 1968 and '69.

Visual assessment of crop seedling vigour showed that TCA retarded the early

growth of crop plants (Table 3 and Table 5). The degree of retardation varied with

TCA dose, time of application, site and year. The cotvledons of affected plants

were characteristically brittle. This was also observed in some TCA treated plants

where no reduction in vigour was evident.

In Series 1, 1967 root number and yield of the untreated control were lower

than the TCA treated plots. It is assumed that TCA at 10 lb/ac applied 42 days

before crop sowing had no effect on the crop other than indirectly from weed control

and this treatment is taken as a control for treatment comparison. 



Table 3
Effect of TCA on A.repens and crop vigour (Series 11, 1968)
 

Site Time of treatment Treatment i % control — vigour %(days before (TCA, 1b/ac) A. repens
crop sown)

 

70

85

25

90

90

32

90

90

90

95

90

90

85

60

85

40

70

70

90

60

90

70

80

60 100
80 100

 
1 Expressed to nearest 5%

2 Visual assessment 



Table 4

Effect of time of application of TCA on A-repens (1970)

 

reatment Time of treatment No of shoots Fresh wt Fresh wt

TCA, 1b/ac) (date) stems/leaves rhizomes/roots

(g) (g)

 

2/3/70 16 21.0 112.0

23/3/70 uh. 21.0 168.0

10/4/70 39 10.5 4505

30/4/76
392.0 826.0

21/5/70 567.0 1169.0

2/3/70
10.9 63.0

23/3/70 10.5 7305

16/4/79
7.0 28.0

30/4/70
280.0 578.0

21/5/70 495 322.0 665.0

0.0 -—— 330 563.0 1358.0

(Untreated)

 

Table 5

Effect of TCA on sugar beet (Series 1)

Treatment Time of treatment Root yield No of roots Crop vigour %

(TCA,lb/ac) Gays before (tons/ac) (000's/ac)

crcep sown)
1967 '68 '69 1967 '68 ‘69 1967 '68 '69

42 17638 20035 18.03 24.96 25-22 23.60 100 100 100

28 17.69 20047 18.57 24016 25.92 24.08 100 100 100

Ly 17.29 19.2) 18.80 22.88 26.16 22.64, 90 90 90

42 17207 20620 19.03 22424 25.36 22.68 100 100

28 17262 18.89 17.67  2he6h 27428 2h. 52 90 100 90

Wy 16.81 20682 18.60 22656 24.88 23.04 80 990 90

42 16.50 20.64 18.07 248 26640 23.52 90 100 90

28 16.17 19.89 18.78 22619 26.72 25436 80 90 80

yh 16.62 20.89 18.82 22.61 27436 22.56 7c 42990 ~=©80

42 16.88 19643 18.738 22013 26472 25052 80

28 15.57 19.89 18.82 20.21 26.40 20.80 70 90

wa 16.21 19.92 18.10 21.49 27.04 22.16 60 80

-- 15.07 20061 18.07 21671 24052 25044

ame NWS. ONS. at N.S. N.S.

+o.46 *0.62 70.74 = 70.75 71.10

  



The number of rcots/ac wis not affected by TCA except in Series 1, 1967where root number was reduced significantly (F<0.05) by 40 lb/ac aprlied 2& ana14 days before crop sowing, Yield of roots was also reduce@ significantly(P<0.05) by these treatments and by 30 lb/ac applied 28 days before crop sowing.Yield was not affected by any treatment in 1968 and 1969. Sugar % was notaffected in any trial.

DISCUSSION

The results of the investigations reported here showed that relatively lowdoses of TCA applied in the spring controlled a high percentage of A.repens. Thisagrees with the findings reported by Bylterud (1965), Hackansson (1968) and Holroydand Wilson (1968). Sufficient specific information is not available to explain therelatively low percentage control obtained at some sites in 1968. However, timeof application of TCA, amount of rainfall after treatment, soil temperature andsoil type may have influenced the results.

The time of application trial in 1970 showed that March/early April is theoptimm treatment time for TCA although it is well established that good control ofA.erepens may also be obtained in summer and autumn where the aerial shoots aredestroyed (Hackansson 1969, Ramand et al, 1968). Unpublished results indicete thatlow doses of TCA applied in early February give inadequate control of A.repens whenrainfall is high and soil leaching of the herbicide is excessive. Excessiveleaching of TCA may have occurred at sore sites in 1968 when the average rainfallin March and April was approximately 2.5 times greater than that of the correspond-ing months in 1967.

The low number and yield of roots in the untreated control in Series 1, 1967are interesting. The A.repens was undisturbed until the aerial shoots weredestroyed by hand hoeing and mechanical inter-row cultivation at singling. Despitethree additional subsequent inter-row cultivations Aerepens established in theuntreated controls, and it is likely that competition between crop and weed forlight and nutrients together with the low number of crop plants after singlingreduced the yield of roots. Aerepens interfered with manual singling and mechanicalinter-row hoeing; this resulted in excessive removal of crop plants.

Crop phytotoxicity studies in 1967-69 showea that 20 lb/ac TCA may be appliedapproximately 1, days before crop sowing without a reduction in Plant populationand field yield. The results in 1967, however, indicate that doses in excess of20 1b can cause crop damge under certain environmental conditions and thus aninterval of 28 days TCA application and crop sowing is desirable. Possibleinteractions between TCA and other herbicides for the control of annual weeds couldalso increase crop damage and studies on this aspect are in progress.
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A_ PROGRAMME FOR THE CONTROL OF ANNUAL BROAD-LEAVED WEEDS IN SUGAR BEET

W. Griffiths & J.G, Swalwell
Fisons Ltd,, Chesterford Park, Research Station, Saffron Walden, Essex,

Summary The rapid acceptance of herbicides in the Sugar beet crop overthe past few years is a reflection of the declining availability and in-creased cost of hand labour, As the trend to total mechanisation increasesthere is a demand for herbicides capable of giving season long weed control,No single herbicide marketed at present meets this requirement under vary-ing conditions and a programmed approach involving two herbicides has beenexamined,

Results from two years work (1968 & 1969) on mineral soils have confirmedthe complementary nature of lenacil (pre-emergence) and phenmedipham (post-emergence) in such a programme, This paper indicates that very good weedcontrol can be obtained from the pre-emergence use of ~/4 or recommendeddose of lenacil followed by 4/5 or recommended dose of phenmedipham post-emergence, The use of lower doses may be possible under some circumstancesbut reliability is reduced,

INTRODUCTION

Sugar beet is an important crop in many farming systems, In order to offseteclining availability and increasing expense of hand labour it is necessary torely more and more on mechanisation, A variety which can be drilled satisfactorilyat wide spacing in the row to produce an acceptable plant population and profitableyield is a first essential, Herbicides are also needed to give adequate seasonlong weed control, i i ange of materials now available no singleherbicide has the necessary properties of activity and selectivity to achieve therequired standard of results under widely varying conditions, Therefore a programmeinvolving two or more herbicides is suggested and an obvious first line of approachis to consider the application of pre and Post-emergence sprays,

During the development of lenacil and phenmedipham it became obvious that thesematerials were complementary, Both control many broad-leaved weeds important inthe sugar beet crop but there are important differences in activity on certainspecies as indicated in table 1. It was therefore decided to examine a programme ofweed control involving both chemicals, This paper summarises the results obtainedover two years, 1968 and 1969, 



Susceptibility of

Table L

certain weeds to lenacil & phenmedipham

 

Weed Lenacil Phenmedipham

 

Anchusa arvensis
Polygonum aviculare

Matricaria/Tripleurospermum
SPP.

Urtica urens

Veronica hederifolia

Other Veronica spp.

Intermediate

Susceptible

Susceptible

Intermediate

Resistant

Intermediate

Susceptible

Some susceptibility at cotyledon

stage

Sometimes controlled when very

small
Susceptible

Susceptible
Susceptible

Viola tricolor Resistant Susceptible

 

METHODS AND MATERIALS

All experiments were carried out on commercial crops grown on mineral soils in

East Anglia, East and West Midlands and Lincolnshire. A minimum seed spacing of 5"

within the row was intended throughout. Plots were 10 yards x 3 or 4 rows and each

treatment was replicated four times in a randomised layout. The standard commercial

formulations were used and applied through a Drake and Fletcher knapsack sprayer

operating at a pressure of 35 pesel. (21/2 atmos.) and giving an output of 20 gal/ac.

The recommended cose of lenacil (pre-emergence) varied according to soil type between

1 and 21/2 lbs VenzarR (80% lenacil) per acre. The recommended dose of phenmedipham

(post-emergence) was constant at 5 pints Betanal® (15,9% phenmedipham) per acre.

Assessments of weed control were carried out at various times during the season by

quadrat counts and visual assessments.

1968 Trials

Seven trials were laid down in 1968, The treatments used are presented in the

table of results (table 6), Details of application and weeds present in unsprayed

areas at the time of phenmedipham application are given in tables 2 and 3 respect-

ively.

Table 2

Application details 1968 Trials

Soil Type Date

(New Jersey) Variety Drilled
Scale ‘68

Stage of
crop at
phenmediphan
application

2-3. L
2-4 L
Cot-2 L

Cot-2 L
Cot-2 L
2-4 L
Early-late

Cot

Date sprayed 1968

Site
lenacil phenmediphan

Lincs. SCL

Lincs. LVFS

Suffolk ZyL
Berks. SL

Norfolk VESL
Staffs. LES
Hereford CSL

Not recorded 4/4 8/4 6/5

Not recorded 7/4 11/4 6/5

Sharpes Klein E 8/4 16/4 18/5

Amono 10/4 10/4 6/5

Sharpes Moncgerm 27/3 4/4 21/5

Sharpes Monogerm 27/3 4/4 21/5

Anglo Maribe Poly 8/4 9/4 1/5

Cot = Cotyledon L = True Leaves
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Table 3

Main weed species and stages at phenmedipham application,
1968 trials

 
Weed

2 3 Sites| 6 7

 
SMa

Cot-2L
Cot-2L

a7" -

Cot-1L -

Cot-1L Cot 1-3L Cot-2L
2-4L oC, Cot-2L 4-6L -13" Mo" Cot-4" = Cot-1"

Cot - - Cot-2L

Le"=25" LM

2L Cot

Stellaria media - Cot-3"
Polygonum convolvulus Cot-1L 1L
Polygonum aviculare - -
Chenopodium album Cot 2L
Matricaria/Tripleurospermum spp. -
Veronica persica -
Veronica hederifolia Cot-1L - - 4L CotUrtica urens - 21, « 4-6L -Raphanus raphanistrum - Cot-2L - -Fumaria officinalis IL - 4L Cot-4LSenecio vulgaris - - 4L =

 

Cot = Cotyledon L = True Leaves

In addition to the species recorded in tablecorded once only: Polygonum persicaria,
Viola tricolor, Anagallis arvensis,
Thlaspi arvense,

1969 Trials

3 the following weeds were re-
Polygonum lapathifolium, Galium aparine,

Capsella bursa-pastoris, Anchusa arvensis,

In 1969 it was decided to lay down six trials to examine a wider range oftreatments than those tested in 1968, Actual treatments are presented in the tablesof results (tables 7 & 8). Tables 4 and 5 give details of application and weedspresent at the time of phenmedipham application respectively,

Table 4

Application details 1969 trials

 
Date sprayed
ne

phenmedipham
———

Soil
Type
(New

Jersey

Scale)

Date

Drilled
"69

Crop stage

at lst

phenmedipham
application

Variety

Af
te
r

1/
2

l
e
n
a
c
i
l

A
f
t
e
r

f
u
l
l

A
f
t
e
r

p
h
e
n
,

r
e
p
e
a
t

d
o
s
e

 Herts

Suffolk
Somerset

Notts

Lincs,

Oxon

Sharpes
Klein E

Bush Mono
M 31 Amono

Amono

Monotri

Monotri

3/4

11/4
16/4
17/4

12/5
4/4

5/4 30/4 5/5

14/4 8/5 14/5
23/4 14/513/5
19/4 2/5 3/6

12/5 5/6 10/6
10/4 1/5 1/5

19/5 19/5 o
O
~ a

14/5 14/5

14/5 14/5

11/4not

29/5
23/5

11/6
req.

26 20/6 10/6
1/5 1/5 2/5

 

Cot = Cotyledon L=

AE)

True Leaves 



Table 5

Main weed species and stages at lst phenmedipham application 1969

 Sites

Weed 1 4 5

 

Stellaria media Cot-4" 1 ray" 1-14"

Polygonum convolvulus Cot-1L Cot=2L LL

Polygonum aviculare CotelL Cot=2L 1L

Chenopodium album Cot=2L 2L -

Matricaria/Trdpleurospermum 4 i" te Lark"

SPP.

Galium aparine - 2-4L - -

Veronica persica Cot=2L ai -

Veronica hederifolia
2b -

Viola arvensi3
- -

Sonchus oleraceus
2L 2L

Poa annua
1L 2h,

 

Cot = Cotyledon L = True leaves

The following weeds were recorded once only. Polygonum persicaria, Lamium

purpureum, Sperguia arvensis, Urtica urens, Raphanus raphanistrum, Sileme alba,

Anagallis arvensis, Atriplex patula.

RESULTS

1968 Results

(1) Effect on crop

No crop damage was recorded on five sites. A slight reduction in vigour

occurred with treatments 3 and 4 on two sites (sites 5 and 7) but the crop quickly

recovered,

(2) Effect om weeds

Data for the final weed control assessments made 8-10 weeks after drilling

are given in table 6. (Rec. = recommended, )

Table 6

Mean % Weed Contral. Final assessment 1968

 

Treatment

Pre-emergence Post-emergence 1

 

rec, dose lenacil Umnsprayed 85

rec. dose lenacil Unsprayed 85

rec. dose lenacil Rec, dose phenmedipham 100

rec, dose lenacil Rec, dose phenmedipham 100

Unsprayed Rec. dose phenmedipham 100

Unsprayed Unsprayed 0
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A four sites reduced doses of lenacil alone did not give a commerciallyacceptable control of those weeds normally regarded as susceptible, notablyPolygonum aviculare, Polygonum convolvulus, Chenopodium album and Raphanusraphanistrum. On the remaining sites better results were obtained but knownresistant weeds e.g, Veronica hederifolia and Anchusa arvensis survived, Phenmedi-pham alone at recommended rate gave 90% weed control or better on six of the sevensites, Each dose of lenacil fo phenmedipham gave very good results andollowed by recommended dose phenmedipham) gave 95-weed control on five of the seven sites, Galium aparine was resistant to alltreatments,

1969 results

(1) Effect on crop

Plant counts of total seedlings on 10 yards/plot were made on all sites exceptsite 6 and are given in table 7. At site 6 poor seedbed conditions and leather-jacket damage made counts unreliable,

Table 7

Mean plant counts on sites 1-5

 
Treatment

Pre-emergence Post-emergence

 Rec, dose lenacil Unsprayed
3/4 rec, dose lenacil Unsprayed
U72 rec, dose lenacil Unsprayed
Rec, dose lenacil Rec, dose phenmedipham3/4 rec. dose lenacil Rec, dose phenmedipham/2 rec. dose lenacil Rec, dose phenmediphamRec, dose lenacil 4/5 rec, dose phenmedipham/4 rec, dose lenacil rec, dose phenmedipham/2 rec, dose lenacil rec, dose phenmediphamRec, dose lenacil rec, dose phenmedipham/4 rec, dose lenacil rec, dose phenmedipham/2 rec. dose lenacil rec. dose phenmediphamUnsprayed Rec, dose phenmediphamUnsprayed Rec. dose phenmedipham +

Rec, dose phenmedipham 10
days later

Unsprayed Unsprayed

i,
2
3
4

5.
6
7
8
9 .

 

Loss of plants was recorded on one site only (site 3) where there was severereduction in seedling numbers with treatments 4 and 5 (recommended and 3/4 doselenacil followed by recommended rate phenmedipham) , Moderately severe lossesoccurred with treatments 6, 7, 8, 10 and 11 on the same site, 



Crop growth was affected on one site only, again site 3. Here all treatments

reduced vigour to varying extents although plants recovered later in the season.

Yields were not taken but loss of plants (table 7) coupled with loss of vigour is

likely to have had a serious effect on yield with all treatments using 7/4 or

recommended rate Lenacil followed by phenmedipham even at the lowest dose at this

site,

(2) Effect on weeds

Table 8 gives the final assessments of weed control which were made just before

the crop met across the rows,

Table 8

Mean % Weed Control, Final assessment 1969

 

Treatment

Pre-emergence Post-emergence

 

Rec, dose lenacil Unsprayed

/4 rec. dose lenacil Unsprayed

1/2 rec, dose lenacil Unsprayed
ec, dose lenacil Rec, dose phenmedipham

/4 rec. dose lenacil Rec, dose phenmedipham

/2 rec. dose lenacil Rec. dose phenmedipham

Rec, dose lenacil rec, dose phenmedipham

rec, dose phenmedipham3/4 rec, dose lenacil
1/2 rec, dose lenacil

Rec, dose lenacil
3/4 rec, dose lenacil
/2 rec. dose lenacil

Unsprayed
Unsprayed

rec, dose phenmedipham
rec. dose phenmedipham
rec, dose phenmedipham
rec, dose phenmedipham

dose phenmedipham
dose phenmedipham +
dose phenmedipham 10

later

Unsprayed Unsprayed

 

Rec, = Recommended rate

Lenacil alone at lower doses gave inadequate weed control on most sites due to the

occurrence of resistant or partially resistant species and to prolonged weed

emergence, Phenmedipham alone was inacequate for the same reasons, Best results

were achieved with combinations of °/4 or recommended dose lenacil followed by 4/5

or recommended dose phenmedipham, (Treatments 4, 5, 7 and 8), 



DISCUSSION

The results presented in tables 6 and 8 show that lenacil alone and phenmedi-pham alone did not always give the high standard of results essential to a mech-anised system of growing sugar beet. This is partly due to the occurrence of weedsresistant to each material, The complementary nature of these two chemicals wasconfirmed in 1968 and 1969, Polygonum aviculare, Matricaria/Tripleurospermum SPPeyVeronica spp., Viola tricolor, Urtica urens and Anchusa arvensis were importentweeds in this context,

Best overall results were obtained from using recommended or 374 dose lenacilpre-emergence followed by recommended for 475 dose phenmedipham post-emergence(1969 Treatments 4, 5, 7 and 8), Although programmes combining lower doses ofeach herbicide also gave very good weed control at some sites they were not suffi-ciently reliable (1969 Treatments 6, 9, 10 and 11). In some cases e.g. wheremoisture was freely available and weed emergence was not prolonged, lenacil aloneat reduced doses gave acceptable weed control, Similarly phenmedipham alone gaveadequate weed control where an appropriate weed flora and suitable weather conditionscoincided,

Growers relying entirely on herbicides for weed control must plan for relia-bility since correction of inadequacies may prove impractical without recourse tohandwork, Therefore, of the programmes tested in 1969 treatments 4, 5, 7 and 8appear to offer the best approach,

In addition to achieving broader spectrum and longer lasting weed control fromProgrammes combining the use of two herbicides than from either alone the pre-emergence use of lenacil lengthens the period over which phenmedipham can be appliedsuccessfully (see dates of application in table 4), The greater flexibility result-ing is an important practical consideration in the use of a post-emergence materialdependent on weather conditions and critical weed size at application,

Although this paper deals with the control of broad-leaved weeds it is worthrecording that treatments 4, 5, 7 and 8 also gave very good control of Poa annuawhich is frequently an important constituent of the weed flora in beet fields,
Throughout this wor

(variety Amono),

Following the work reported in this paper a Ministry approved recommendationhas been obtained for the use of 4 programme of weed control on mineral soils invol-ving recommended or

programme,
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SXPZRIMENTS TO LMPROVE THE HERBICIDALACTIVITYOF PHANMAD IEW2 TH3PRIORUSSOF

OTHERH\RBICIDES 1963-1970

J. H. Baldwin W. A. Armsby

National Agricultural Advisory Service, Cambridge

Swmary In twenty field trials, which included peats, the degree of

weed control obtained by 4 single application of phenmedipham was

greatly improved by the prior use of a pre-omergence application of

propham, or @ contact pre-omergence application of a paraquat/diquat

mixture. A reduction in the rate of vropham hardly affected the efficiency

of the combined treatment and incorporation of propham pre-drilling

improved only the control of wild oats. Phenmedipham at & of the

recommended rate gave poorer weed control, though this was less marked

when propham had besn applied previously. Weed competition seriously

reduced crop yield.

INTRODUCTION

In farming it is difficult to ensure that phenmediphem is always applied at the

right time. Under favourable growing conditions some weeds may rapidly grow past the

susceptible stage for this herbicide (Holmes 1968), which can make the timing of the

spray difficult, and in practice wet soil conditions can make application at the

correct time impossible. Because it has only contact action as many as 2 or 3

applications may be necessary where there is a prolonged period of weed emergence and

this is relatively expensive.

The object of these trials was to find if another herbicide, cheap enough to be

sprayed overall 4f necessary, could de used to reducs the number or vigour of the

weeds sufficiently for a single delayed post emergence application of phenmedipham to

rasult in an effective degree of control.

The experiments examined the possible use of either a contact pre-omergence

herbicide (saraquat/diquat mixture) or a cheap residual herbicide (provham) for this

purpose.

Apolying phennedipham at a very early stage may check the developmant of the

erop (Holmes, 1968) and the use of the paraquat/diquat mixture pre-omergencs would

avoid this. Combined applications of straight propham pre-omerg=nce® and phenmedioham

post emergence may be useful against species such as Chenopodium album and Sinapis

arvensis which are resistant to the former herbicide are very susceptible to the

latter - while annual grass weeds and Polygonum avicalare which are not killed by

phenmedipham (sddowes and Caldwell 1963, sdwards 1968) are generally susceptible to

propham. Some species are moderately resistant to both herbicides, but it seemed

probable that propham might stunt and delay the growth of many weeds so that they

would be more susceptible to the phenmedipham over a longer period. This would make

the timing of the post-omergence spray mich easier and way give better final weed

control.

METHODS AND MATERIALS

All trials were situated in commercial crops of sugar bset and the ten treatments

were replicated three times at each site. As there will be need in the future for

adsquate weed control in crops planted to a stand the intention was to have the trials]

on sites where the seed was spaced at 5 or 6 inches apart in the row. This was not
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always possible and close spaced brairds had surplus beset removed by hand, withoutdisturbance of the soil, to simlate ‘planting to a stand',

Prooham was used as a 50% wp, well creamed before mixing. The full dose ratewas adjusted to the soil texture:- 2 lb ai/ac on light soils 3 lb ai/ac on mediumsoils, and 4 lb ai/ac on heavy soils and highly organic fen peats. In some treatmentsin 1968 on the mineral soils the propham was incorporated before drilling the sugarbest, but normally it was applied on the surface within three days of drilling.

Paraquat/diquat mixture was applied at the rate of 3 pints/ac of the commercialproduct ('Preeglone extra') shortly before crop emergence, or in a few cases when asmall percentage of the crop had emerged,

The phenmedipham was applied at 1.5 lb ai/ac in all trials, though in 1969 and1970 1 1b ai/ac was also included at some sites. In the first year a singleapplication was compared with two applications, but subsequently phenmedipham wasapplied as required by the weed situation.

On the black fen sites in 1968 propham was compared with proprietary mixturesof propham/medinoterb acetate (12 lb/ac of 'Murbetex Organic') and prophan/chlorpropham/fenuron (10 pints/ac of 'Herbon Gold'). The herbicides were appliedoverall at 20 gals/acre by an Oxford Precision Sprayer boom using 00 jets and apressure of 32 lbs/in. The plot size was 1/250 ac.

Visual assessments were made of beet and weed vigour before the application ofthe phenmedipham, and quadrat counts were made of weed numbers about 2 weeks afterthe phenmedipham had been applied - usually 3 one ft Square quadrats per plot. Countsof beet seedlings were made at the same time. Where possible the two centre rows ofeach plot were lifted in the autumn, topped and weighed, and sub-sampled for dirttare and sugar content.

The trials were carried out on twenty sites in the years 1968 to 1970. In eachyear there were two sites on black fen soils, with organic matter contents between24% and 33.5%. The remaining trials were on mineral soils with textures which variedfrom sandy loam to clay with organic matter contents between 1.7% and 6.3%.

The main weeds present were Po 2 vi gs (15 trials), tellaria media(17 trials), Polygo are (16 trials),

Trdaleurospermy

maritimum

spp
inodorum

(11 trials), Veronica spp (14 trials) and Chenopodium

album

(15 trials).

 



(Herbicide rates are given under

1968

#1,

*J.

* pre sowing + post sowing.

removed almost all these weeds.

(a) Mineral Soils

Treatment

Control (unweeded)

Phenmedipham

Phenmedipham

Paraquat/diquat and
phenmedipham

Propham (full rate) and

phenmedipham

Propham @ rate) and

phenmedipham

Propham (+ rate) and

phenmedipham

Propham (full rate) and

phenmedipham

Propham ( rate) and

phenmedipham

Propham cd rate) and

phenmedipham

(b) Black fen soils

Treatment

Control (unweeded)
Phenmedipham
Phenmedipham

Paraquat,diquat and

phenmediphar

Propham ,Chlorpropham, Fenuron

mixture (full rate) and
phenmedipham

Propham, Chlorpropham, Fenuron

mixture (% rate) and
phenmediphan

Prophan, Madinoterb mixture

(full rate) and phenmedipham

Propham, Medinoterb mixture

(§ rate) and phenmedipham

Propham (full rate) and
phenmedipham

Propham (3 rate) and
phenmedipham

On treatment Ds

RESULTS

Table 1

Dates applied

2/5-1/5
25-26/4 & 14-16/5

17/4-24/4
14/5-20/5
11/3-9/4
2/5-7/5
11/3-9/4
2/5-7/5
11/3-9/4
2/5-1/5
27/3-11/4
2/5-1/5
27/3-11/4
2/5-7/5
27/3-11/4
2/5-1/5

Table 2

Dates applied

7/5
26/4 & 15/5

17/4
15/5
28/3
3-1/5

28/3
3-7/5

28/3
3-7/5
28/3
3-7/5
28/3
3-7/5
28/3
3-1/5

‘Methods and Materials')

yeada/2t™

Site 2Site 1

(Counted 23/5) (Counted 14/5)

22
0
0

12

0.5

0.4

0.7

0.3 O01

ite 2 the phenmedipham subsequently

weeds/ft”

Site 5 Site 6

(Counted 28/5) (Counted 28/5)

;

Z
2
3

 



After the first year treatments were modified in the light of experience. The
incorporation of propham before drilling was discontinued because it only appearednecessary where Avena fatua were the main weed. For other species there appeared tobe a better control from the post drilling surface application (Table 1). On theblack fen sites propham compared well in the first year with the two mixtures ofpropham/chlorpropham/fenuron and propham/medinoterb acetate (Table 2) and so in thetwo subsequent years propham was the only residual herbicide used in the trials.Where phenmedipham followed full, half or three quarter rates of propham on themineral soils in 1963 (Table 1) there was so little difference in the ultimatecontrol of weeds that only full and half rates of propham were included in 1969 and1970.

It was often very noticeable that pre-treatment with propham led to a reductionin annual grass weeds (Poa annua, Avena fatua, 8 2 @3, and self sownLolium miltiflorum). Site 4 in 1968 had to be abandoned because of the high numberof Avenafatua (220/yd*) counts were made on 16 May and showed the expectedimprovement in control (from 48% up to 73%) following incorporation of increasingrates of propham. There was still a significant control of wild oats from the postdrilling application of between 32% and 49%. The paraquat/diquat mixture removedalmost half the wild oats and even the phenmedipham showed considerable activityagainst Avenafatua though assessments were difficult following the use of thisherbicide because plants were scorched, but not necessarily killed.

The effects of the treatments on plant population and yields in 1968 are shownin Tabie 3,

Table 3

Plant Population Sugar
(000/Acre) (cwt/acre)

Treatment Site 1 Site 2 Site 3 Site 1 Site 2 Site 3
 

30.2 26.4 33.2 52.8 57.6 62.2
33.2 ° 32.9 59.5 60.7 66.0
32.7 31.9 63.5 63.0 68.9

- 32.7 - 65.3 63.2
32.5 36.5 59.1 66.4 72.6
3403 36.1 57.2 64.7 73.7
30.2 3765 54.8 57.7 65.7
30.7 32.4 5761 61.0 70.9
3121 36.3 5565 63.6 7561
32.5 358 5504 64.8 72.9
1.50 1.94 2.75 3614 3.32
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1969 & 1970
Dates applied

Treatments
1969 1970

Control (unweeded until late Summer) - -

Gontrol (handweeded) 22/5-6/6 15/5-28/5

Phenmedipham (full rate) 8/5-20/5 1/5=20/5

Fhenmedipham (4 rate) 8/5-20/5 7/5-20/5

Propham (full rate) and 3/4,-18/4, 20/4-27/4

phenmedipham (full rate) 12/5-27/5 7/5-20/5

Propham (full rate) and 3/4-18/4 20/4-27/4

phenmedipham (4 rate) 12/5-27/5 7/5-20/5

Propham (half rate) and 3/4=18/4, 20/4-27/4

phenmedipham (full rate) 42/5-27/5 1/5=20/5

Propham (half rate) and 3/4,-18/4 20/4-27/4

phenmedipham (§ rate) 12/5-27/5 7/5-20/5

Paraquat/diquat mixture and 3/4,-18/4, 18/4-%4/5

phenmedipham 12/5-27/5 1/5-20/5

Propham (full rate) 3/4-18/4, 20/4-27/4

Table 5

1969

Weed

Seediings/tt”

Treatment Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Mean as % of
Control
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Table 6

4970 Weed Seedlings/ft*

Treatment Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Mean as %

of control
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Table 7

Plant Population
(000/acre)

(cewt/acre)

Treatment Site 2 Site 3 Site 4 Site 5 Site 7 Mean as % Site 2 Site 3 Site 4 Site 5 Site 7 Mean as gof control
of control

37.0 42.9 36.5 Bh ok 30.5 78.1 59.6 52.6 38.2 7506
3503 39.4 3401 35.6 37.3 83.6 T1.3 ThA 704 80.8
38.5 40.3 37.3 35.23 3267 T7065 75.0 N18 58.0 728
38.5 41.7 3501 3601 3501 7729 82.0 7565 59.7 T7208
414 42.6 33.2 36.5 31.0 7961 78.0 733 6563 712
41.9 42.9 31.0 3526 31.9 79.6 T7.1 76.5 68.8 79.2
39.0 44.3 330k 41.6 33.4 81.2 79.3 74.8 62.5 T7174
38.0 41.5 33.9 35.6 31.9 773 79.8 73.8 66.3 75.3
35.6 40.6 31.7 27.8 30.7 76.6 Th9 T34 56.9 72.9
38.5 4202 40.9 31.2 344 79.8 70.9 61.2 60.1 TM06
2.70 1.11 2.05 1.98 1.17 3239 2.09 2.90 4.60 2.65
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Propham wes applied alone in 4969 and 1970 (treatment J) mainly to make possible

a better assessment of its herbicidal action. On some sites it was very effective,

but even where it only killed a small percentage of the weede it nearly always

checked resistant species, thus keeping them at a stage where they were susceptible

to phenmedipham for a longer period. This resulted in weed control markedly superior

to that obtained from phenmedipham used alone.

The timing of the paraquat/diquat application proved very difficult, particularly

in the last two seasons when drilling was generally delayed and weed emergence Was

slow. In some instances applications would not have been commercially acceptable

because of lack of weed or because too many beet plants had emerged. This treatment

was effective where weeds resistant to phenmedipham emerged before the beet, and in

fact killed many germinating seedlings not visible at the time of spraying. The

results showed that the highest yields came from handweeded plots and the lowest

from the unweeded control plots (Tables 3 and 7); the depression in yields,

particularly in the 1969 trials, was roughly proportional to the degree of weed

infestation.

Where herbicides had been used yields were much higher than the unweeded control

but marginally lower than the handweeded treatment (Table 7). This could have been

due either to competition from the few remaining weeds, or possibly to slight

toxicity from the herbicides. (All trials were tractor hoed in June). There was

gome indication in the 4968 series that the early removal of weeds was desirable

(Table 3). Neither the transient check in vigour noted from propham at some sites,

nor the slight reduction in plant numbers resulting from lete applications of

paraquat/diquat, (Tables 3 anc 7), appeared to have any serious effect on yields.

DISCUSSION

The commercial acceptability of a herbicide for sugar beet is closely bound up

with the availability of hand labour on any farm and is not necessarily a matter of

trying to achieve 400% weed control regardless of cost. In spite of the shortage

of labour it is still necessary for the majority of beet crops, even after the use

of herbicides, te receive at least one final hand trimming operation to remove

perennial weeds and resistant annuals. Where adequate hand labour is available the

degree of weed control on some of the sites from propham used alone would probably

suffices for at least part of the acreage.

This series of trials suggests that there are many situations where an

acceptable degree of weed control can be obtained for crops ‘planted to a stand' by

using propham followed by phenmediphan, particularly where annual grasses are @

problem. This combination may not be suitable where resistant weeds such as

Matricaria spp predominate on farms where labour is extremely short but it should be

noted that none of the plots treated with propham and phenmedipham becems infested

with weeds to the point where yields were seriously affected. It also appears &

safe and reliable technique for crops drilled on wide spacings where damage to crop

seedlings is least tolerable.

Incorporation of the propham only appears necessary where Avena fatua is

common. Surface applications of propham can be lost in dry windy weather and on

some sites this herbicide was noticeably more effective when some rain followed

application.

Phenmedipham was very successful when used alone, but in this trial series care

was taken to apply the material before any weed species had reached a resistant

stage. A reduction in the rate was not advisable unless weeds were small or

resistant species were absent. In the majority of trials the pre-treatment with

propham led to an appreciable overall improvement in weed control and it appeared

quite feasible to reduce the rate by up to a half and still retain sore considerable
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benefit from its use.

The use of a contact pre~emergence spray of paraquat/diquat is difficult to
time correctly but it can be a useful treatment where there is a flush of weeds
emerging before the beet. This situation sometimes arises where, because of adverse
weather conditions, a pre-emergence spray has not been applied, or has been made
partially ineffective.
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WEED CONTROL IN SUGAR BEET USING DI-ALLATE

FOLLOWED BY PYRALONE UR LENAC IL
FOLLOWEDDy

W. E. Bray and J. G Hilton

Norfolk Agricultural Station, Morley St.Botolph, Wymondham, Norfolk

Summary An examination has been made of di-allate followed by pyrazone

or lenacil at full and reduced rates for control of Avena fatue and broad-

leaved weeds. The di-allate was soil incorporated pre-driliing ant the

pyrazone and jenacil appliec post-drilling.

The di-allate/pyrazone combinations were generally safe to the crop

and a reduction of the full dose of one or both of the herbicides geve

aoceptable control of all weed speoies present on most occasions.

Occasionally the di-allate/lenacil treatments caused damage to the

sugar beet seedlings, put weed control was slightly surperior to that

of the di-allate/pyrazone combinations. The results indicated that where

di-allate and lenacil are to be used together on sugar beet then the

recommended dose of each ougnt te be reduced by one-third.

INTRODUCTION

The importanee of Avena fatua as 4 weed of arable cropping has increased

in recent years (Hammerton, 19 ‘and it has spread to a wide range of soil

types on which suger beet is grown (Turner, 1967). Consequently, beet growers

requiring 4 high level of control of this species and annual broad-leaved weeds

need to use two he ‘bicides to control both weed types. Prophan, the only

available material for use on sugar beet that may control A.fatua and broad-

leaved species, unfortunately does not always control A.fetup satisfactcrily mM

the number of susce tible broad-leaved weeds it controls is relatively restricted

(Murant, 1958 a &b). Therefore, a great deal of interest has been showm by rowers

in the use of di-allate for control of A. fatua followed by cither pyrasone or

lenacil against annual broad-leaved weeds.

A trials series lasting four years was started in 1966 to examine the tolerance

of beet and the susceptibility of weeds to applications of these herbiciies. In

each experiment the commercially recommended rate of each chemical was applied alone

as separate treatments. In addition, applications of di-allate followed by aither

pyrazone or lenacil were examined in all combinations of their recomended dosages

and two-thirds of this rate. The di-allate in ali cases wis soil incorporated pre-

ariliing und the pyrazone or lenacil was surface applied as soon after sowing as

possible. A "split! application was used because it was felt that the majority

of farmers still preferred the economy of band-spraying where possible. In the

absence of suitable machinery for herbicide band application and incorporation

this 'split' technique wes tne only means of économising under the recemmendations

in force for these products in 1966. In addition, it has been shown that the

selectivity of lenacil towards sugar beet is reduced when soil-incorporated pre-

driliing (Bray, 1970) and therefore would not be suitable as a ‘tank mix' with

di-allate for tne purposes of the experiment described here.
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In each of
out und in 1969 two trials wuse

‘hese sites together with relevant détai
loc:tion of

Year and location
1966
A. Paston, Norfolk
B. llorley, Norfolk

C. Woolpit, Suffolk

1967
D. Exst Ruston, Norfolk VFSL

SCL
SCL

E. Drinkstone, Suffolk
F. Groton, Suffolk

1968
G. Paston, Norfolk
H. Morley, Norfolk
I, Clepton, Suffolk

1969
J. Hethel, Norfolk
K. Rougham, Suffolk
* Soil type symbols:

the three years 1966 to 1968 experiments on three sites we

Soil types* Drilled

FSL

SCL

FSL al

SL = sandy loam;
sandy loam;
Le

The investigations were undertaken on commercial crops of sugar beet. Tri

Cativied
series of investigations. The
S ure .isted in Table 1,

used to conplete the

Table 1

Site details

Rain after spraying (in)
1 _weck 4 yeeks|

2026
2057
Lad?

Sprayed

C48

0.77
0.33

2 March
March

& 4 April

March
March

April

SL

20440
1.17
216

April
April

April

April
April

April

April 0.29
11 &18 April 0.30
50 March & 10 April 0.05

April
12 April
4 April

SL
CL

O41 2&2
17 & 21 April 0035 2216

FSL = fine sandy loam; VFSL = very fineSCL = sandy clay loam; CL = clay loam;

SL 26 April
L__18 April

14 & 30 April

loam.

METHOD AND MATEXIALS

utmentswere fully randomised and replicated four times. The plot size used for spraying was1/200 ac.

Chemicals were applied overall
with an Oxt'ord Precision §
nozzles operating at a pr

The di-allate used was a 40%
lenucil were formulated as 80%

in a water volume of 50 gal/ac. This was doneprayer fitted with Birchmgier Helico Sapphire 1,.6-673a-1.3essure of 25 or 30 lb/in “,

emulsifiable concentrate and
wettable pomiers.

the pyrazone and

To incorporate the di-allate into the soil the implements normally employed forfinal seedbed preparation
considerably but tuey all

Records
i) Pre-singling: Twelve

on each plot, the numbers
individually. In addition
a scale 0-10,

(ii) Post-singling: A mid
plot was made for the mea

“season count of the beet in
Surement of final povulation,

on the farm were used. The type of implement variedappeared to give adequate admixture.

or twenty-four random quadrat (hk x 18in) counts were takenof beet und the dominant wee Species beins recordedvisual assessments of crop ani weed vigour were taken on

the centre two rows of euch
together with a visual score
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for vigour.

(iii) Yield: ‘here possible the same bect that had been counted in mid-season were

hand lifted, washed, weighed and then analysed for sugar content.

With the exception of Site I which had two untreated control treatments all

experiments had three controls in each replicate.

Table 2

Summary _of pre-singling assessments on sugar beet, 1966-1969

Treatment

1 = recommerided rate 1966 1967 1968 1969

2 = 2 reo rate AB _¢ DE F GH JI J XK

Seedling counts as % controls

Di-allate 1 88 96 «(96:«=|(SOT:«102-«d02e FL 97108

Pyrazone 1 8 10, 88 79 96 86 97 107 99 102

Lenacil 1 98 10, 6% 77 99 86 93 98 96 «92

Di-allate/pyrasone
2 + 107 107 9% 92 104 117 101 100 97 101

+ lige 113 103 «93 99 «82-105 94 96 Fe

+ 1 lio 109 89 72 103 78 107 102 929

+ 1 107m 103* 74*  §80o* 103* 61* 99 9% 92

Di-allate/-Lenaoil+ 2 96 il me 82 99 «76 87 90

+ 4 35 ll 68 Tl 10h «78 89 87

* i gre ge 66 6B 99S 96 95
+ 1 ate om Ge yee 10l 75 am 89

Untreated controls loo 100 100 100 100 100 100 100 100 100 100

(Population, thousands/(116)( 94) (108) (112)(163)( 46) (172)(132)(125) ( 54)( 85)

acre

Sig. diff (P = 0.05)

between herbicide

treatments 18
NS 1, NS 11 #$4NS

Ns 13 23 28

(between herdicide (21) (15) (27) (35) (17) (13)

eatments & controls)
12. 10 19.6 0 2326 10,1 106 . 8.5 13.1

treatments showing @ or greater reduction in vigour compared with the

controls

NS

RESULTS

Effeot on sugar beet: Pre-singling assessments on the crop clearly show (Table 2)

on most occasions & reasonable tolerance by the beet seedlings towards the three

herbicides applied alone. This did not occur with lenacil on site C (sandy clay

loam, 1966), or with lenacil and pyrazone on site D (very fine sandy loam, 1967)

In general the di-allate/pyrazone combinations did not greatly affect the sugar

beet seedlings although noticeable effects on seedling numbers and/or vigour were

observed when the full rate of pyrazone followed di-allate at sites D and F (sandy

clay loam, 1967) and where the recommended rate of both di-allate and pyrazone were

used together at site C. The results with the di-allate/lenacid combinations were not

so encouraging. When these two herbicides were used together, marked and sometimes
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serious, reductions in seodling numbers and/or vigour were found followin
combinations on sites C and F; whenever the full rate 6ither vere used at site
D; und where the recomended lose of cach were used togetner at sites A (Linc
loam, 1966), H(sandy loam, 1962) «nd J(sandy loan, 1969).

Most of the sites were drilled using a seed spacing of between 2 und 3in.
Therefore singling ws neevssary on all sites with the exception of F where even
after a spacing of 2in beet seedling emergence wis so low that there were only
4.5,600/re plants on the untreated plots. An attempt was made to le-ve a wiforn
Pinal population but this was not possible on the trial or the surrounding cro
where the final beet population only averaged 17,600/ac. Only on site D did aherbicide treatment Jive a significantly (P = 0.05) lower final beet population
compared with the untre.ted controls, when full doses of di-allate and lenacil
used in combination gave 5,800 fewer plants per acre. On average, tie di-allate/
lenacil treatments had 1,600 fewer plants per acre compared with the di-sllate/
pyrazone combinations.

Yield assessmen:s were taken at sites A,B,0,D,£,¢,H,J and K. No significantdifferences were i'ound between any of the treatments in terms of yield of washed
roots, their sugar content, and yield of sugar. Only on three of the nine centres
ha ‘vested did the di-allate/lenacil combinations outyield the di-allate/pytazone
treatments which had an overall sugar yield advantage of 0.7 cvwt/ac.

Effect on weeds: A summary of the pre-singling assessments on Avena fatua is shornin Table 3. On two of the sites selected in 1968 (H and I) no A. fatua were

Table 3

Summary of pre-singling assessments on Avena fatua, 1966-1969

1967 1968 1969
E F G J K

Seedling counts as % controls

 

Treatment

= recommended rate 1966
B2 rec rate A C

Di-aliate 1 43* 5 + 5 65 0 2
Pyrazone 1 96

=

68 69 152 27 235" 110
Lenacil dk 68 57 ae 49 25 6" 50*

Dirallate/pyrazone

+ F 17 22
30 «16 19
26 «416 10
ai, i 9PR

o
l
n
F
a
l
e

F
R

R
P
a
i
n
g

+

of

+

Di-allate/lenacil
+ 2 70*

4.3
38 13
36 5 3 M

G
I
p
o

B
a
i
n
B

G
i
l

FH
F
o
r
a
!

+

+

+

Untreated controls 100 100 100 100 100 100 100 100 #8100
(population, thousands
Lace) (261)(_ 44) (808) (194)(121)(179) (9) (129) (249)

* treatments not showing a 70% or greater reduction in vigour compared with
the controls when assessed on sites B,C,G,J and K,

encountered, and on the other site in tnat ycar (G) ond on site B in 1965 bin
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populations observed were relatively low. Un averace, pyrazone had little effect on

A. fatua,whereas the effect from lenacil was always marked but never rencned a level

that would be accepted by growers as an adequate contro_. With the exception of site

B all di-allate/pyrazone ani di-allate/lenacil treatments gave good control of

A, fatua and those treatments using the full rave of di-allate were generally

superior in this respect. At site B the general level of control by the herbicide

combinations wes low but when vigour of the remaining plants was taken into account

only those treatments using two-thirds of the recomnended dose of each chemical did

not give satisfactory results.

Effect on annual broad-Leaved weeds: A summary of the pre-singling assessments on

broad-leaved weeds is shown in Table 4. In general, the control of proad-leaved weeds

was marginally better from lenacil alone compared with pyrazone alone. However,

each herbicide gave acceptable results when used alone at all centres with the

exception of pyrazone in 1968 at sites G and I. The results with @i-allate alone

indicate that it's activity ig not just ccnfined to A. fatua because in some of the

experiments it had a marked effect on some broad-leaved weecs, particulariy

Veronica spp. senerally, all herbicide combinations gave acceptable to excellent

control.

Table 4

Summary of pre-singling assessments on all annual broad-leaved_ weeds, 1966-1969

Treatment

1s recommended rate 1966 1967 1968 1969

2 = % reg rate A BC DEF GH 1 JK

Seedling counts as % controls

Di-allate 1 188 85% 64" 67 49 Bh 73* «32® 73 91

Pyrazone 1 13 7 6 % i121 2 11" 6 70 5

Lenacil a 6 Be 13 4 Is 0 29% 3 28 5

IN I

15
23 49

9 1,.6* 62

Di-allate/pyrazone

2 + i 16
4? 51

1

1 4
10 37

P
R

a
i
l
s
F
H

+

+

+

Di-allate/lenacil

@ + §
30* 27
uu 15
14 16
11 13

Untweated controls 100 100 =100 ipo 100 100 100 100 100 100 100

(Population, thousands

(acs) (503)099,) (562) (455) (668) (272) (203) (362) (2674) (597)(465)

® treatments mot showing 4 70% or greater reduction in vigour compared with

the controls when assessed on sites B,C,G,H and Ke

The exception to this were all di-allate/pyrazone treatments at site I, these

di-allate/pyzazone combinations using 4 two-thirds dese of di-allate at site G@ and

those using a two-thirds rate of pyrazone at site K, and the di-allate/lLenacil

treatments using two-thirds of each herbicide at sites G and I.

Pyrazone alone at the recommended rate gave good control of Matricaria sppe»
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Veronica spp., Stellaria media and Polygonum aviculare whersas lenucil at itsrecommenied dosage gave god control of Matricaria Sppe, Semedia, P.aviculare,Veronica spp., and Anagallis arvensis. Pyrazone gave better control than -enacilof Veronica sppe whereas lenacil was better on S-_media, P. aviculare, and A.avensis,P._convolvulus was only moderately susceptible to each herbicide.

DISCUSSION

This series of trials has given useful additional information on the use ofthe three herbicides alone on a number of soil types, over a number of seasons,and at their comuercially recomnended dosa, es. Di-allate was safe ani gave goodcontrol of A. fatua and Veronica spp. Pyrazone and lenacil were safe on most sitesand they usually gave acceptable control of annual broad-leaved weed speciesGenerally, lenacil was slightly nore damaging to the beet seedlings but gave vetterweed control than pyrazone.

The herbicide combinations gave good mntrol of both broad-leaved weeds andA.fatua with the exception of broad-leaved weeds on two sites in 1968, and A. fatuain one experiment in 1966. Although the counts on this trial in 1966 (site Bindicated poor control of A. fatua, visually the results were acceptable. Theinadequate control of broad-leaved weeds on the two sites (G &I) in 1968 was almostcertainly a result of low rainfall after application of the herbicides. Unfortunately,the damage effects on the beet seedlings were not always acceptable. The di-allate/pyrazone treatments rarely affected the crop any more than was recorded from theuse of either herbicide alone at it's recommended rate and therefore crop safetywith these combinations was generally satisfactory. In the case of the di-allate/lenacil applications, serious damage in terms of beet seedling numbers together withloss in vigour ooourred on three of the eleven experiments, one in 1966 and two in1967. On nearly every occasion the di-allate/pyrazone treatments were safer thandi-allate/lenacil.

In conclusion, if di-allate followed by pyrazone or lenacil treatments are tobe used in sugar beet then some reduction in the rates of use of each herbicideshould be made in the interests of savings in costs and safety of the crope

With di-allate followed by ee a reduction of the recommended rate ofby one-third (giving 1.0 1b a.i./ao di-allate) gave acceptable results on mostoccasions, but in 1968 a full dose of di-allate (1.5 1b) was superior. The fulldose of each chemical was neverunduly damaging to the crop.

In the case of di-allate followed by lenacil the results obtained in theseries of experiments described here would suggest that a reljuction in the rateeach herbicide to two-thirés of that normaliy recommended should ulways be usedensure adequate safety to the sugar beet. At these levels weed control was verygood on most occasions.

Some growers are turning away from band-spraying to overall application oftheir pre-emergence herbicide. If, in addition to broad-leaved weeds there is alsoa problem with A, fatua then it would be advantageous to be able to apply bothchemicals together overall and soil incorporate pre-drilling. It has already beennoted that soil incorporation of lenacil would not be recommended (Bray, 1970) butdi-allate mixed with pyrazone could be an alternative. Trials in addition to thosereported here (Lush, 1970) have been undertaken with 'tank mixes' of di-allateand pyrazone when it was found that similar reductions in dosages could be madeon medium loams, silts and heavy soils. 
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A__COMPARISON OF THE EFFECTS oF LENACIL, A __PROPHAM/CHLORPROPHAMFENURON MIXTURE AND A PHENMEDIPHAM/BARBAN MIXTURE FOR WEED CONTROL IN
SUGAR BEET ON A PRAT SOIL
 

E.Ramand* and J.Holroyd
A.R.C. Weed Research Organisation, Regbroke Hill, Yarnton, Oxford

N.Forbes
N.A.A.S. Arthur Rickwood Experimental Husbandry Farm, Ely, Cambridgeshire

Summary In an experiment on a fenland soil (18% organic matter) lenacilmixed into approximately the top 2 in. of soil at doses of 1.5 and 3.0Ib a.i./ac gave excellent control of both broad-leaved weeds (Chenopodiumalbum, Stellaria media, Polygonum persicaria, P.convolvulus and Matricariaspp.)and Poa annua in Sugar beet with little or no damage to the crop.xing the lenacil in the soil by rotary cultivation gave better controlthan mixing it in with reciprocating harrows. A propham/chlorpropham/fenuron mixture (Herbon Gold) applied pre-emergence at 1.25 gal product/acwas less effective. However, a mixture of phenmedipham and barban appliedat 1.25 + 0.62 1b a.i./ac post-emergence gave excellent selective controlof the broad-leaved weeds and moderate control of the Poa annua.

INTRODUCTION

A number of workers have already investigated the behaviour of lenacil as a pre-emergence herbicide for the control ¢ weeds in Suger beet on soils of low organicmatter (Bray & Cussans, 1968; Cussans, 1964; Caldwell & Eddowes, 1966; Forrest.Bagnall & Makepeace, 1966; Holmes, 1966; Marks, 1966). However, relatively littlework has been done with lenacil on the more highly organic soils. possibly due toits apparent lack of activity, as illustrated by the experiments of Thomas &Mitchell (1967). In more recent work (Ramand, 1969; Ramand. Forbes & Holroyd,1970) it was found that although this herbicide was inactive when applied to thesurface of peat soils (organic matter greater than 17%), excellent weed control wasobtained if it was mixed with the top two inches of soil.

The present experiment at the Ministry of Agriculture, Fisheries and Food'sArthur Rickwood Experimental Husbandry Farm compares the effectiveness of lenacil/cultivation combination treatments for the control of annual weeds in sugar beet,with that of a widely used pre-emergence herbicide and another post-emergencetreatment.

METHOD AND MATERIALS

Lenacil was applied as a wettable powder at doses of 1.5 and 3 1b asi. in 4Ogal water/ac to the surface of separate plots on 8th April, 1969. The herbicide wasincorporated to a depth of about 2 in. with either a rotary cultivator (Cadet) orreciprocating harrow, and rolled. Pelleted monogerm sugar beet seed (variety Amono)

*Now at Pan Britannica Industries limited. Waltham Cross, Hertfordshire.
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was then drilled 6 in. apart on 20 in. rows. ‘Three days after sowing 9 proprietary

propham/chlorpropham/fenuron mixture (Herbon Gold) was sprayed on to separate plots

at 1.25 gal (product) in 40 gal water/ac. A post-emergence application of a mixture

of phenmediphem/barban was superimposed as a split plot treatment at 1.25/0.62 1b

aeis in 21 gal water/ac on the 19th May when the weeds (mainly Poa annua, Chenopodium

album, Polygonum convolvulus, P- persicaria. Stellaria media and Matricaria spp.)

were at about the first true leaf stage cf growth. The soil was a peat (18% organic

matter) overlying silt and the experimental design was of randomised block split plot

type with four replicates. The main plot size was 3 x 30 yards and sub-plot 3 x 15

yards. Weed counts were taken on 15th Mey and 5th June respectively. that is,

before and after the application of the phenmedipham/barban mixture. Weeds were

assessed by counting the numbers present in ten one foot square quadrats on each sub-

-plot. The beets were harvested on 8th and 9th October, 1969 and the clean weight,

sugar production and numbers of roots harvested per acre were recorded.

RESULTS

Table 1

First assessment_of Poa annua (counts in ten 1 ft? quadrats/plot) 5 weeks after

initial treatment and i days before application of phenmedipham/barban mixture

a) propham/shlorpropham/fenuron mixture

Treatment Mean

Control 303

Mixture 186

S.E. 7 31

b) lenacil

lenacil Rotary Reciprocating

lb a.i./ac Cultivator Harrow

1.5 9? 148

3.0 97 107

S.E. = 31

Mean 97 128

S.E. = 22
 

Table 1 shows significant differences between the control, carbamate/urea

mixture and lenecil plots, thus indicating the effectiveness of the treatments on

germinating Poa annua seedlings. There was no difference between the 1.5 and 3.0

lb/ac doses of lenacil in control of this grass when incorporation was by rotary

cultivator. 



Table 2

Second assessment of Poa annua (counts in ten 1 ft? quadrats/plot) 17 days afterapplication of phenmedipham/barban mixture

a) propham/chlorpropham/fenuron mixture

Treatment Without With
phenmedipham/barban phenmedipham/barban

Control 317 145
Carbamate/urea 148 49

S.E. 7 40
Mean 233 96

S.E. 7 28
 

b) lenacil treatments without phenmedipham/barban

lenacil Rotary Reciprocatinglb _a.i./ac Cultivator Harrow
1.5 el 26

3.0 1. a4

S.E. 7 9.0
Mean 11 25

8.B. 76.4
 

Table 2a shows the means of the treated and untreated phenmedipham/barbanmixture to be significantly different, thus Suggesting the usefulness of such a post-emergence treatment where Poa annua is present. Table 2b indicates the effects oflenacil plus cultivation on Poa annua eight weeks after application. Lenacil at3 lb/ac when mixed with a rotary cultivator gave almost complete controlof Pa annua;a negligible number of weeds survived any of the treatments involving both lenaciland the phenmedipham/barban mixture.

Table 3

First assessment of broad-leaved weeds, before treatment with phenmedipham/barbanmixture (total count of Cheno odium Album, Stellaria media, Polygonum ersicaria,P.convolvulus and Matricaria spp. in ten 1 fte quadrats/plot

a) propham/chlorpropham/fenuron mixture

Treatment

Control

Mixture 



b) =lenacil

lenacil. Rotary Reciprocating

1b aei./ac Cultivator Harrow

1.5 26 22

3.0 19 2?

* 6.8

Mean 22 30

S.E. &.8

Table 3a shows significant reduction in weeds between the control and the

carbamate/urea mixture treatment, while Table 3b shows that this mixture was

inferior to both rates of lenacil. There was little or no differences in the

performance of the two incorporation machines used, as judged by weed numbers in the

lenacil-treated plots.

Table 4

Second assessment of proad-leaved weeds 17 days after application of phenmedipham/

barban mixture (species as Table 3; ten i ft quadrats/plot)

a) prophan/chlorprophanyfenuron
mixture (statistical analysis on counts

transformed to log (x+1): entries 4n count columns obtained by de-

transforming means)

Treatment Without
With

Mean

phenmedipham/barban phenmedipham/barban

Transformed Count Transformed Count Transformed Count

count
count count

Control 1.91 82 0.46
1.19

Mixture 1.73
0.18

0.95

$.E. 2 0.17 S.E. *- 0.12

Mean 1.82 66 0.32

8.E. * 0.12

S.E.'s apply to transformed data only.

b)  lenacil treatments without phennedipham/barban

lenacil Rotary Reciprocating

lb aei./ac Cultivator
Harrow

1.5
16

3.0
10

13

  



Table 4a shows significent differences eccording to whether or not nhenmedi-
‘parhan mixture was applied en hoth control and carbamate/uren mixture nloteel

4 “ ss de ei] alone (Teble 4h) gave excellent control of all the brond-leaved weed sneries
ent. The data for the plots receiving both lenacil and phenmedipham//harhan
ments, were not included in the analysis because of the relatively fey weeds
iving in the plots.

Table 5

Effects on sugar beet population, yield and sugar production

NP = no post-emergence treatment, P = phenmedipham/barban applied post-emerrence

Plant population at Clean beet Sugar
harvest (1000/ac) __ton/ac (ewt/nc)

NP FP _NP

Control 6. 33.9 10.6 19.3 38.9
Propham/chlorpropham/fenvron ; f 12.6 » 46.8
Lenacil 1.5 1b/ac, harrowed 14.4 52.7
Lenacil 3.0 lb/ac, harrowed ; 32 14.8 53.7
Lenacil 1.5 lb/ac, rotovated 356! 17.7 62.7
Lenacil 3.0 lb/ac, rotovated 3 é 13.9 51.9
S.E. horizontal comparisons 1.1? “0,56 = 1.68
S.E. vertical comparisons 1.39 10.67 > 9.08

Meer 4.0000 14.1 52,2
SB 0.46 2 0.23 = 0.69
 

The results in Table 5 show that the superimposed post-emergence application of
phenmedipham/barban mixture apart from increasing the yield and sugar production of
the control and the carbamate/urea mixture treatment was of little benefit to the
lenacil treatments. The very high yield in the 1.5 lb/ac lenacil rotary cultivated
treatment is unexplained. The low yield in the hand weeded control plots may have
been due to delay in removing the weeds, due to labour shortage, at the critical
stage of beet development.

DISCUSSION

The most striking features of the experiment are the high degree of control
of both annual grass and broad-leaved weeds and the remarkable tolerance of the
Sugar beet plants to lenacil even at 3 lb a.i./ac on a peat soil (18% organic
matter). Although 2.9 in. of rain fell within ten days of lenacil application and
the experimental area was flooded. only the beet plants in the 3.0 lb/ac plots
showed slight chlorosis. The affected plants recovered rapidly and by the eighth
week were indistinguishable from those in other treatments. Between the two
assessment dates (15.5.69 and 5.6.69) the annual grass and broad-leaved weed
populationsin the control and carbamate/urea mixture treatments were unchanged;
however, where a mixture of phenmedipham/barban was superimposed, there were
significant reductions in hoth broad-leaved and annual grass weeds. During the same
period lenacil cultivation combination treatments improved control of each type of
weed. enlminating in 92° and 96% control of Poa annua, and 87% and O%% control of
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the troad-leaved weeds at the 1.5 and 3 lh/ac doses respectively. Where the

phenniedipham/harban mixture was superimposed on the lenscil-treated plots. weed

control was almost complete.

The excellent weed control given by Yenacil eight weels after treatment

suggested that enough residue was present in the soil to control later serminating

weed seedlings. Weeds which escaped the initial effect of Jenscil germinated but

eventually died off at the seedling stage of growth. This suggested reot uptake of

the herbicide, as reported by Bray and Gussans (1968). The implication of the

present results is that » superimposed post-emergence treatment would not justify

the extra cost but in the event of 2 weed control failure with lenacil, Table 5

suggests that a superimposed post-emergence treatment of phenmedipham/barhan would

have relatively little effect on the heet. In the case of the contro] and carbamate/

urea mixture, the superimposed post-emergenc® treatment was effective in

controlling Poa_annua and broad-leaved spevies and consequent?y enhanced both yield

of beet and sugar production. A lower dose of the phenmedipham/barhan mixture would

have been more economic and might still have proved worthwhile.
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THE EFFECTS OF BAND INCORPORATION OF LENACIL ON

SUGAR BEET IN HIGHLY ORGANIC SOILS

E.Ramand

Pan Britannica Industries Limited,

Waltham Cross, Hertfordshire, England

Summary Details are given of two experiments in which lenacil was

incorporated pre-drilling in 11 and 15 in. bands on sugar beet in

peat soils. In experiment 1 lenacil was used at doses of 1.6, 2.4

and 3.2 1b aei./ac on a peat containing 56.7% organic matter and

mixed to a depth of about 14 to 2 in. with a Standen inter-row hoe.

Ite activity was compared with a mixture of paraquat at 0.2 lb aei.

plus CIPC/IPC/fenuron (Herbon Gold) at 0.56 gal/ac applied pre-

emergence. In experiment 2 lenacil was used at 2.4 lb aei./ac in-

corporated with a Howard (Rotacadet) rotavator fitted with guards

for band incorporation and its performance compared with rPc/

medinoterb acetate (Murbetex Organic) at 21 1b product/ac and an

IPC/CIPC/fenuron mixture (Herbon Gold) at 1.3 gal/ac on a peat

containing 41.8% organic matter. In each experiment the weed

control given by lenacil at 2.4 lb/ac was greater than that given

by the other doses of lenacil and herbicides. Neither beet seed

germination nor growth of the beet seedlings was affected at any of

the lenacil doses used.

INTRODUCTION

Weed control in peat soils poses special problems. The activity of pre-

emergence herbicides on these highly organic soils is greatly reduced by adsorption.

In addition, soil-acting herbicides are lost by wind erosion, volatilisation and

leaching. Consequently very few of the chemicals in present use can be relied upon

to give satisfactory weed control. Recent work by Ramand (1969) has shown lenacil

to be quite active on peat soils when thoroughly mixed to a depth of about 2 in.

and, overall application on sugar beet was found to have given excellent weed

control without affecting yield (Ramand, Forbes and Holroyd, 1970). The high cost

of overall lenacil treatment undoubtedly limits the use of the herbicide in the

sugar beet crop and for this reason, further work has been explored using band

application as a means of reducing cost. This paper reports the results of two

experiments carried out on highly organic soils on two farms.

MATERIALS AND METHODS

Experiment I

Lenacil was applied at 1.6. 2.4 and 3.2 1b aei./ac in 50 gal water on to the
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bare soil surface of a prepared seedbed in 15 in. bands and incorporated with a
Standen inter-row hoe to a depth of about 2 in. Five rows of rubbed and gradedmultigerm seed (variety Anglo Maribo) were drilled at a spacing of 14 in. the same
day along the length of separate plots on 30 in. rows. Spraying, incorporation and
drilling was done on the 18th April, 1970. On 2lst April, when the weeds were
visible but before the beet seedlings emerged, a mixture of paraquat at 0.25 lb ai.
plus IPC/CIPC/fenuron (Herbon Gold) at 0.56 gal in 50 gal water per acre was also
band sprayed on to separate plots. The experimental design was a randomised block
with four replicates. Plot size was 4 x 20 yards. The soil was a peat containing
56.7% organic matter.

On the 14th May the dominant weeds present along the treated band on the three
centre rows were assessed by counting the plants present in ten 6 x 18 in. quadrats
in each plot. The numbers of beet plants present were also recorded and a score of
growth and vigour recorded. An attempt to determine chemical effects on the
developing beet plants was made by harvesting 50 plants at random in each plot.
Four samples at approximately weekly intervals were taken and the dry weight
recorded. Beet yield was not obtained.

Experiment 2

Lenacil was applied at 2.4 1b asi. in 20 gal water per acre on to 1] in. bands
of a prepared seedbed and incorporated to a depth of about 2 in. with a Howard
(Rotacadet) rotavator. The simultaneous operation was carried out by a spray boom
situated in front of the tractor and fitted with fan jets and chemical/soil
incorporation done at the rear. The guards and rotor blades of the rotavator were
set to mix 1] in. bands on 22 in. rows. Sugar beet (variety Monotri) seeds were
drilled immediately after incorporation of the herbicide with a precision seeder
unit at 8 in. spacing and left unsingled. A CIPC/IPC/fenuron mixture (Herbon Gold)
at 1.3 gal/ac and IPC/medinoterb acetate (Murbetex Organic) at 21 1b product/ac
respectively were applied post-drilling in 30 gal water/ac on 7 in. bands on to
separate plots. The chemical treatments and drilling were done on 20th April, 1970.
Plot size was 3 x 100 yd and organic matter content was 41.8%. The experimental
design was a randomised block with four replicates.

On 15th May, the weeds present along the treated bands of the two centre rows
were assessed by counting the numbers in ten 18 x 6 in. quadrats/plot. A record of
established beet plants in 100 ft lengths per plot was also taken. No final yield
data was obtained.

Fig. 1

Weed free bands showing unaffected sugar
beet plants in rows where lenacil was

incorporated at 2.4 1b aei./ac with a
Standen inter-row hoe. 



RESULTS

Experiment 1 Table 1
able

Weed counts in ten 1 rt? quadrats/plot

Treatment means of principal weed species

a
er

Senecio Polygonum Chenopodium Matricaria Urtica Stellaria Poa

vulgaris persicaria album spp. urens media annua

E
E

Lenacil at 1.6 1b a.i./ac 29.50 32.00 12.00 475 50.50 41.25 22.50

Lenacil at 2.4 lb asi./ac 0.75 13.50 6.50 0.00 15-75 2.50 3.00

Lenacil at 3.2 1b aei./ac 3-75 23.00 14.00 4.00 20.50 L275 75

Paraquat at 0.25 lb aie +

Herbon Gold at 0.56 gal/ac

Control 23350759 28.50 26.75 232225 98.00 96.25 89.00

+ +
+

Herbicides

21625 31.25 16.00 0.50 34.00 T7'e2D 20.00

8.5. £ 23.15 + 9.92 3.28 * 6.55 * B.66 *19.31 = 5.37

I

The results show that lenacil at 2.4 and 3.2 1b a.i./ac gave significant reductions of Poa annua, Senecio vulgaris,

Chenopodium album, Matricaria spp-, Urtica _urens and Stellaria media compared with check plots. The 2.4 lb/ac

treatment of lenacil appeared to be the most effective for weed control.

 



Table 2

Mean dry weight of 50 plants/plot (g)

Harvest Control Paraquat 0.25 lb a.i. Lenacil
Date

1b _a.i./ac

1.6 2.4 3,2
14.5.70. 9.45 9.21 8.41 8.18 8.22
19.5.70. 17.89 16.63 18.37 16.36 16.33
26.5.70. 56.00 62.12 51.41 75.81 56.13
4.6.70. 136.20 231.22 168.68 29.32 242.24

+

Herbon Gold 0.56 gal

 

The results of the mean dry weight of the four samples of sugar beet plants
taken at approximately weekly intervals indicated no apparent check with lenacil
even at 3.2 lb/ac. A reduction in the final sample weights of the control and
1.6 lb/ac lenacil treatments was due mainly to weed competition. In the other
treatments, weed control was almost complete.

Experiment 2

Table 3

Mean weed counts in ten6 x 18 in. quadrats/plot 25 days after treatment

Weeds

 

Treatment Poa annua Chenopodium Polygonum Stellaria Urtica
album persicaria media urens

Lenacil 13.8 6.0 6.3 53 13.3
Carbamate/urea

(Herbon Gold) 36.7

Carbamate/phenol
(Murbetex Organic)

Control 64.3 Wel 30.0 59.0 63.7
L.S.D.(P = 0,05) 15.2 21.6 9.3 15.2 14.3

26.5 20.5 18.5 28.0

21.0 19.5 26.0 24.5 31.5

 

The results show that apart from the effect of Murbetex Organic on Polygonum
persicaria, all other treatments differ significantly from controls. Lenacil gave a
greater degree of weed reduction of all the principal weed species compared to the
other two proprietary herbicide mixtures used.

DISCUSSION

The substantial control of annual broad-leaved weeds and Poa annua provided by
lenacil on highly organic soils appears to be consistent with previous work (Ramand,
Holroyd & Forbes, 1970). The results obtained by lenacil may be attributed to the
following factors:- a) the chemical being put in the zone of the germinating weed
seeds and in the vicinity of available sub-surface moisture, and b) protection by
the soil against wind erosion. In contrast, the carbamate/urea/paraquat and IPC/
medinoterb acetate mixtures applied Separately on to the soil surface and left
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undisturbed were vulnerable to ‘wind blow! and relied on subsequent rainfall for

the downward movement into the zone of the germinating weed seeds. But, the dry

late spring encountered this year may have severely restricted the activity of these

surface-applied chemicels as they were either left lying on the soil surface or

blown away.

Although the peat soils in both experiments at the time of treatment were

extremely wet and caused some difficulty in incorporating the lenacil, the results,

nevertheless, were superior to those from the other herbicides used. The 2.4 1b

aeie/ac of lenacil gave the greatest degree of weed contrel (Figel) and the highest

plant dry weights on the Sth and 7th weeks after drilling. This indicated that

neither beet germination nor plant development were affected as shown in Table 2.

The 1.6 1b aei./ac leracil dose, on the other hand, was inadequate in these very

highly organic soils and gave poor weed control and a low beet plant dry weight,

due to weed competition. Where drilling was done to a stand of 8 in. in experiment

2, the plant population ranged from 98 to 112 per 100 ft length in both the controls

and treated plots, thns suggesting that the slight variation in plant numbers may

have been due to factors other than chemical effects.

Apart from the wet weather in the early spring, no other difficulty was

experienced in the incorporation of lenacil, either by the Standen inter-row hoe or

Rotacadet on 11 or 15 in. bands. Generally, the weed reduction in experiment 1 was

much more satisfactory where incorporation was by the Standen inter-row hoe than by

the Rotacadet. The excellent weed control may have depended on the efficiency of

chemical/soil mix, thus suggesting the importance of a thorough mix for good weed

control where lenacil is used in peat soils.
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POSSIBILITIES OF INCREASING THE EFFECTIVENESS OF POST-EMERGENCE
HERBICIDES USED IN SUGAR BEETS BY HIGHLY REFINED NON-PHYTOTOXIC

PARAFFINIC OIL

G. Degreef and E, Ratledge
Sun Oil Company, Antwerp - Philadelphia

C. Vachette and P, Faillet
S.E.P.P.1.C. S.A., Paris

R. Sohet and J. Schnaphauf

Attraco S.A., Brussels

Summary The use of the new adjuvant oil 11E may contribute to the improvement of thenew post-emergence weed control techniques. Indeed the addition of the oil rein-
forces the herbicidal action and makes it possible to treat the more developed weedsand to destroy the kinds of weed which were resistant or not sensitive at all. Thisimproves the efficiency of the treatment irrespective of the nature of the soil andclimatic conditions, The use of 11E has increased the activity of herbicides that
previously were used only in the pre-emergence applications, It allows, in mostcases, reduction of the dosages and consequently less risks of build up of residues
for following sensitive crops particularly in the case of persistent herbicides,

INTRODUCTION

Dr. George Jones and co-workers of the Department of Agronomy at the University ofGuelph, Ontario, Canada were the first to investigate the concept of using highlyrefined paraffinic oils as carriers for herbicides in post-emergence applications,
Their initial work was done in 1963 using atrazine with highly paraffinic oils as a
post-emergence spray on field corn. Subsequent work done in 1964 in which SuperiorSpray Oil 11E* was one of the principal oils, confirmed that this oil improves theperformance of atrazine as a post-emergence foliar spray under normal growing con-
ditions, In 1965 an experimental label was approved by the Ontario Department ofAgriculture recommending the use of oil "to increase the post-emergence activity ofatrazine and to extend the period of application",

In the U.S.A. application of oil with atrazine was introduced in 1966 on a limitedscale, This followed a year of extensive testing at state and federal institutionsthroughout the U.S.A. representing a broad spectrum of field and environmental
conditions. In subsequent years the use of phytobland oils with other herbicides onother crops such as soybeans, sorghum, sugar cane, sugar beets, cotton, rice andvegetable crops has been under intensive investigation,

Based on the favorable results which were observed in North America, Seppic under-took to study the possibility of using this same Superior Spray Oil 11E for post-
emergence weed control with phenmedipham* on sugar beets under European climatic
conditions, Field testing of the above combination under French conditions resultedin its authorization for sale in France in November 1968 as an adjuvant to be used inthe herbicidal mixture,

CHARACTERISTICS AND SCOPE OF ACTION OF SPRAY OIL 11E

Superior Spray Oil 11E is a highly refined paraffinic oil containing an emulsifierspecifically designed to provide emulsification in water up to 1200 ppm hardness withcold water (5°C) which is so often typical of ground water used at the time of
spraying. Initially ten oils, five paraffinic and five naphtenic, were tested for

* trade mark: Sunoco Superior Spray Oil 11E

* trade mark: Betanal 



their effectiveness with atrazine. The paraffinic oil exhibited viscosities from 60

to 210 SUS at 389C and UR values ranging from 91 to 93. The naphthenic oils are of

similar viscosities but have UR values ranging from 73 to 75. Based on field test

data comparing the oerformance of these oils, Superior Spray Oil 11E was selected as

being the most consistently effective supplementary carrier for atrazine.

Principal Characteristics of the Base Oil used to Formulate IIE

1, Viscosity 100 SUS at 38°C

2, Distillation range at 10 mmHg

50% point 243°C

10-90% Range °C 51.6°C

Unsulfonated residue over 90%, which makes it very adequate for use on vegetables.

Typical composition -s such that:

67% of the carbon atoms are in paraffin chains

29% of the carbon atoms are in naphthenic rings

4% of the carbon atoms are in aromatic rings

Superior Spray DJils plus their emulsifier system are tolerance exempt when used

under the conditions listed in the Federal Register, i.e., "when applied to

growing crops in accordance with good agricultural practices..."

Emulsion with water: quick-breaking type

This means that the oil is temporarily dispersed in the water phase, and upon

standing or lack of agitation the oil separates to a cream layer at the surface.

The purpose of the cuick-breaking oil is to assure the maximum deposit of the oil

herbicide mixture upon the foliar surface. The advantages of 11E as an additive

for herbicidal sprays include:

an improved spray suspension for better field distribution and uniformity of

weed killing

a longer uptake or contact period for assimilation of the herbicide through

the foliage

the retardation of water evaporation for hydrophilic routes into the plant

an improved resistance to the mechanical action of rain

7. Molecular weight: 300

METHOD AND MATERIALS

I TESTS IN FRANCE

On_sugar beet

- oil used alone

In 1968, treatments of 2,5 to 40 1./na of 11E oil alone did not cause any damage

to sugar beets when treated at the 2-true leaf stage. In 1969, tests with

logarithmic volume have confirmed the tolerance of the young beets up to the dosage

of 125 1./ha, ies, 25 times the normal dosage of 5 1./ha. However when very high

dosages of oil vere used, a Slowing down in the growth could be observed. Presumably,

excessive deposits of the oil on the leaves reduced phytosynthetic processes of the

plant. This phenomenon could be seen at the same time on the beet crop as well as

upon the weeds. This metabolic effect varied in degree of action with the weed

species and their steges of growth. Growth depression was only of a temporary nature

and did not delay the maturity of the crop. 



- oil + phenmedipham

These tests were designed to study the herbicide in combination with oil 11E, The
treatments were made by means of a spray apparatus with constant pressure delivering
1000 1, water/ha under 3 kg/cm? pressure,

Dosages of the products studied

phenmedipham 0,5 - 1-2 kg/ha alone or in mixture with oil 11E at 2.5 - 5 - 7.5 and10 1,/ha

Vegetative stages considered for the treatments
sugar beets = at least 2 true leaves

weeds = a maximum of 4 true leaves

No pre-emergence treatment was made in order to obtain a normal emergence of the weeds,

Results

In 1969 the tests confirmed the observations of 1968, and in 1970 the behavior of
the weeds which received a pre-planting treatment with incorporation and then a post-emergence treatment with or without oil 11E were studied,

It could be seen very clearly that the dosage of 5 1./ha oil 11E is necessary andsufficient, This finding was confirmed in several previous tests, It is, therefore,not necessary to exceed this dosage in order to obtain commercial herbicidalefficiency, The various herbicide mixtures which were studied lead us to the follow-
ing conclusions:

With the mixture phenmedipham + oil 11E, in some cases, certain grassy weeds, Avenafatua and Alopecurus myosuroides, were severely stunted or destroyed, when the mixturewas applied not later than the 3-leaf stage. This was something new because it isknown that the phenmedipham shows little activity on the grasses, This was verifiedin 1969 in thickly infested fields previously treated pre-emergence with pyrazon*,These field plots showed at the moment of the post-emergence treatment, a regrowthof rape seed and Avena fatua,

The annual broad leaved weeds usually well controlled by the phenmedipham at therecommended stages of growth are more rapidly destroyed upon the addition of oil,However, certain very resistant weeds such as Amaranthus retroflexus or Mercurialisannua must always be treated at the cotyledon stage for effective control,

Moreover it has been possible to destroy up to 70% or to stunt certain weeds, suchas Sinapis arvensis, Chenopodium album, Matricaria sp., at a very advanced stage
(average height 30 cm).

In this way it was possible for a grower to control a dense population of theseweeds when the beets had developed 6 to 8 leaves, The efficiency of the 11E
phenmedipham combination after a precipitation of 30 mm water an hour after the
application was also improved.

Summarizing, the addition of oil 11E in a phenmedipham solution shows Clearly thatone may expect a more flexible use of the weed control product without reducing thesecurity margin and also a weed foliar destruction between 80 and 95% as compared to
75% when used alone.

In 1970, several trials on small plots and applications on more than 350 hectareshave confirmed the interest in the successive technical treatments of pre-emergenceand post-emergence in commercial practice,

* trade mark: Pyramine 



Consequently, the following programme has been applied on beets placed from 8 to

22 cm on the row:

1. pre-emergence: 600 to 640 g lenacil/ha incorporated before sowing

2. post-emergence: 0.7 to 1 kg phenmedipham/ha plus 5 to 6 1,/ha of 11E oil.

- oil + pyrazon or lenacil

The oil 11E makes these 2 herbicides with essentially radicular activity

(root-action) active in post-emergence treatments. It has been found that up to 85%

weed control was obtained in the best cases. However, unlike the oil phenmedipham

treatments, these combinetions have been erratic in their post-emergence control of

weeds. This is attributed to a greater dependence upon favorable climatic factors.

These 2 products must be used with certain combinations such as phenmedipham + lenacil

~ oil 11E which are now under study.

II TESTS_IN GERMANY

During the Second International Meeting on Selective Weed Control in Beet Crops at

Rotterdam March 1970, Fischer (1970) published the results of his tests with Sun Oil

11E in mixture to find an oily adjuvant. Fischer obtained the best results with 11E

which is a very tolerant product for the beets.

Out of 40 adjuvants tested in Germany with new herbicides it was found that Spray

Oil 11E provided the best action against weeds with good compatibility to beets

(Fischer 1970).

The following table shows the improved action of BAS 3501 H and BAS 3800 H + Spray

Oil 11E in comparison with BAS 3501 H and BAS 3800 H alone, especially under dry

weather conditions.

Table 1

Percentage Weed Control

 
Treatment

BAS 3501 H BAS 3501 H BAS 3800 H_ BAS 3800 h

1,8 kg/ha 1,8 kg/ha 2,0 kg/ha 2,0 kg/ha

+ oil IIE + oil 11E

4,0 1./ha 4,0 1./ha

 

Amaranthus retr. 70 95 50 70

Galinsoga parv. 70 95 60 90

i i 70 90 55 80

85 100 70 90

Matricaria cham. 80 100 60 90

Alopecurus myos. 70 90 65 85

Poa_annua 80 100 70 95

—$—$—<——

Poa trivialis 70 95 65 90
aSee

Echinochloa Cyge 65 85 60 80

 

The 11E was introduced to the Federal Republic of Germany in January 1969, The

Institute for Sugar Beets Research of COttingen included the oil 11E in a first series

of tests in 196%. These tests will be made over a period of 5 years. Other tests

have been made simultaneously by different official Plant Protection Services. Some

large sugar mills in Germany have given us their help in arranging for orientation

tests, The organizations of the cooperative society at Worms and Regensburg and the

"Association Of Frankish Sugar Beet Grewers" at Wurzburg have also helped us in the

introduction tests of the IIE. In general the results have been good, but treatments

at high temperatures have also caused phytotoxicity. The increase of the herbicidal
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action on grassy weeds could be determined in 2 specific cases. Herbicide dose rates
to give results, comparable to the ones obtained with the normal rate of use, could
be determined,

1II TESTS IN BELGIUM

The first introduction of Spray Oil 11£ in Belgium dates from July 1968. On basis
of the most promising information from tests effected in France the I.B.A.B. (Belgian
Institute for the Amelioration of the Beets) made later orientation test with 11E in
mixture with phenmedipham on sugar beets sown in July at the same time as rye grass,
The purpose was to determine the selectivity and the anti-grassy weeds action. The
improvement of the action against grassy weeds obtained by using 5-6 1./oil to the
phenmedipham was of special interest to us. As a result of the favorable weed control
obtained, a large test and demonstration programme was started in 1969, Through the
cooperation of I.B.A.B. about 100 ha of sugar beets were treated with 11E chiefly in
mixture with phenmedipham., These tests were divided among all the Belgian sugar
manufacturers, In addition to these demonstration tests, a large experimental output
test was carried through by I.B.A.B. in collaboration with the Station of
Phytopharmacy at Gembloux.

IV TESTS IN THE UNITED STATES (USDA REGISTRATION NUMBER 862-9)

The use of non-phytotoxic oils such as Superior Spray Oil 11E are standard
recommendations in the United States and Canada for post-emergence applications in
corn, sorghum, sugar cane, and Florida turf. The standard rate of oil ranges from
1-2 US, gallon/acre with the principal herbicide atrazine at a maximum suggested use
of 2 pounds actual per acre. The suggested rate of the oil atrazine in a broadcast
application is 20-40 U.S. gallon/acre of solution,

Field evaluation of 11E is continuing in the major agricultural research stations
of the corn, sorghum, cotton and sugar beet belts to develop improved post-emergence
weed control where continued use of single chemicals are developing ecological changes
that are creating new problems such as fall Panicum (Panicum dichotomoflorum) and
yellow nutsedge (Cyperus esculentus).

The future research for post-emergence sprays is definitely directed at chemical
combinations to control resistant weed problems, or as a supplement to the pre-plant
or pre-emergence treatments,

References

Chablay, Guyot, Longchamp and Gautheret (1970). Weed Control Experiments in sugar
beets with new mixtures of herbicides, 2nd international Meeting of sugar beets,
March 12-13, 1970, 101-106,

Fischer A. (1970). Neue Untersuchungen zur Unkrautbekampfung in Riben im Post-
Emergence Verfahren, 2nd International Meeting of sugar beets, March 12-13,
Rotterdam 1970, 339-345.

Vachette C, and Faillet P. (1970). Interest of the action of certain non-phytotoxic
oils on effectiveness of post-emergence herbicides, 2nd International Meeting of
sugar beets, March 12-13 Rotterdam 1970, 353-359. 



Proc. 10th Br. Weed Control Conf.

A NEW IMIDAZOLIDINONE FOR WEED CONTROL IN SUGAR AND FODDER

BHmTS WITH SPECIAL ACTION AGAINST ALOPECURUS MYOSUROIDES

L. Eue, H. Hack, F. Munz

Farbenfabriken Bayer AG

Summary Imidazolidin-2-on-1-carboxy
lic acid isobutylamide is a new

chemical for weed control in sugar beet. Application is made pre-

emergence at 4.6 - 6.8 kg/ha (6 - 8 kg/ha of the 80% wettable powder,

BAY 6199 H). It controls broad-leaved weeds and grasses without

incorporation into the soil. The safety margin is wide, as shown by

glasshouse and field trials.

INTRODUCTION

Chemical weed control in sugar beet is now widely accepted and in most European

Countries more than 90% of the total acreage is treated (Durgeat, 1970). For the

control of broad-leaved weeds pyrazon, and, under certain conditions, lenacil are

being used. Both products are applied pre-sowing or pre-emergence, whereas

pphenmedipham is used post-emergence. Triallate, applied pre-sowing and incorporated

has been widely accepted for the control of grass weeds. As its effect against

broad-leaved weeds is not adequate, it is usually used in combinaticn with a post-

drilling residual herbicide. This methed is, in comparison with pre-emergence

herbicides, more laborious and costly. Broad-leaved weeds have been successfully

controlled for a much longer time than grass weeds, particularly in cereals, and as

mn result the grass weeds have increased in their importance. Pfeiffer reported in

detail on this aspect in 1968. For the control of grass weeds in cereals, several

Hetaivinie have been developed in recent years (chlorotoluron, methabensiisSoleets

metoxuron, terbutryne); they are sufficiently tolerated by the crop and, besides

grasses, also control broad-leaved weeds. Wild oats (Avena fatua, Avena strigosa,

Avena ludoviciana) hold a special position with respect to their response to the

materials already menzioned, and will not be considered in the context of this

paper.

We now would like to describe BAY 6199 H which controls broad-leaved and grass

weeds in sugar beet, when applied pre-emergence, without the need for incorporation.

CHEMICAL AND PHYSICAL DATA

During our investigation on the herbicidal properties of Imidazolidinone we

found compounds which were well tolerated by sugar beet and showed a good effect on

weeds. Out of a series of compounds we selected the Imidazolidin-2-on-1-carboxy
lic

acid isobutylamide for larger scale evaluation. 



Chemical name: Imidazolidin-2-on-1-carboxylic acid isobutylamide

Structural formula: HoC - CHa CHa

HN N.C. NH = CHp - CH
/ CH

3

Suggested common name: Imizolamid

Emperical formula: CgHy5Nz05

Molecular weight: 185.2

Melting point: 95° - 96° Cc

Solubility: In water at 20°C. 5.5 g/100 cem,also soluble in organic
solvents like acetone, dimethylformamide and chlorobenzene

Formulation: in the field, an 80% wep. formulation with good
suspension properties was used, under code number
BAY 6199 H

Toxicological data: the following data were obtained by the Institute
for Toxicology, Farbenfabriken Bayer AG, Elberfeld:

a
LDs5g rat per os > 2500 ng/kkg~2500*ng/kke

mice ">2500 mg/kg >2500 mg/kg
rabbits " "  >500 mg/kg >500 mg/kg
rat isp. ~900 mg/kg ~—900 mg/kg

Cutaneous toxicity tests were done on rats, using the "collar" method. No
changes were observed following the application of 500 mg/kg (25% in water) during a
7-day observation period. In the LIM-test no accumulation was noticeable.

CROP TOLERANCE

Sugar beet seed (Erta E calibriert) was sown in the glasshouse and covered with
sand. A suspension of the product was watered or sprayed pre-emergence. The
symptoms of phytotoxicity were scored visually. There were no differences in

response between the two methods of application, probably due to the high water
solubility of the compound. From a great number of tests, average values were

obtained, expressed in "degree of damage", as follows

kp/ha damage
Imizolamid 20 76

40 40

5 4
26b 0
15 Oo 



The results indicate good crop tolerance even under severe conditions when

beeds were only covered by sand.

Additional data on tolerance were obtained in the so-called hydrotest. Plastic

flower pots (% 12 cm), filled with washed gravel, were planted with 7 day old sugar

beet seedlings, 3 per pot. The pots were placed in plastic saucers and watered with

boo ml of a 0.3% Bayfolan nutrient solution. Every 2 days the solution was made

yp to 200 ml and, with the help of a funnel in the pot, distributed, so that the

solution did not contact the foliage. After 7 days different amounts of Imizolamid

were added to the nutrient solution and applied as described before. 44 days later

the young beet plants were cut and weighed (3 per pot, four pots per concentration).

Temperature during the trial was 180C, The following average weights were recorded:
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This test confirmed the good tolerance of sugar beet to Imizolamid and

Justified further work on its behaviour under field conditions.

Two year's trial results are now available, the majority of which were obtained

1970. Phytotaxicity was assessed in two wayse One was based on scoring the

toms logarithmically (Bolle 4964) using a scale from 1 - 9. The other consisted

f counting the numbers of emerged plants over & distance of 8 x 10 m per treatment.

ere was a considerable variation in the trials with respect of type of seed drills

d sowing depth, as well as soil and climatic conditions. As it was possible to

ork with absolute figures we have expressed the emergence in each individual

reatment relative to control = 100. As averages would not be meaningful we have, in

he following table, compared the results on a different basis, as percentages, :

ccording to the relative degree of emergence.

Table ‘1

Degree of emergence of sugar beet as influenced by treatment with Imizolamid ven

jin check = 100) from trials
|

% emergence (check = 100)
110 100-110 95-99 90-94

_

80-89 __80

Product kg/ha distribution among emergence groups (%)

 

Imizoiamid 4.8 5 62.5 12.5 12.5 5 2.5

6.4 7.5 37.5 15 20 20 0

9.6 7.5 50 15 7.5 25 15

Comparison 3.2 10 49.5 20 15 5 2.5

  



The figures show that in the majority of the trials emergence figures at
4,8 kg/ha were good or better than those obtained with the product used for
comparison. At 6.4 kg/ha the picture is less favourable, and 9.6 kg/ha (which is
twice the basic rate) caused unacceptable damage.

Damage takes the form of growth retardation, but sometimes we also observed
paler foliage and leaf necrosis. Total damage was scored according to BOLLE and
results are summarized in table 2.

Table 2

Damage in sugar beet observed after treatment with Imizolamid (check = 100% no
damage), from 40 trials 

Damage no damage upto 54 6-106 10%
in %
Score 4 2 and 3

Product kg/ha distribution among damage groups (%)
 

Imizolamid 80 20

60 37.5 25
42.5 25 15 17.5

Comparison 70 25 205 2.5

 

These data also demonstrate good crop tolerance, particularly when considering
that affected plants grow out of the damage within 2 - 3 weeks.

Unfortunately, information on yield is not yet available from 1970 trials, In
the two trials which were taken to yield in1969 there was no indication of a
depressing effect on either top or root yield and even at 12 kg/ha yields were
similar to those obtained in the plots receiving the standard treatment used as
comparison. We quote these data with some reservation until further yield figures,
to be obtained this year, are available.

WEED CONTROL

Initially, the herbicidal effect was assessed in the glasshouse, and it
became obvious, that Imizolamid had an effect against both broad-leaved and grass
weeds.

Table 3 summarizes the results of 12 glasshouse trials giving the percent weed
control against various species, compared to the effect on sugar beet, at rates from
1225 to 20 kg/ha. 80 - 100% control of broad-leaved weeds was obtained at 2.5-5
kg/ha and these rates were also safe to the crop. The effect against grasses was
satisfactory, Poa annua being particularly susceptible.

Weed scores are also available from a number of field trials, Table 4 lists
the species in terms of frequency on a percentage basis as experienced in our work.
They differ from those published by HANF (1957) but there is good agreement as far
as major groups of weeds are concerned. Average values based on scores (BOLLE 1964)
are given for 3 rates. We believe the results to be Significant for those weeds,
which occur in 20% or more of the trials = the other species we consider as of
secondary importance. Results are graded in 3 groups - i.e. group 1: 90 -100%
control (scores 4 - 1), group 2: 75 - 89% control (scores 464-6) ana group 3:
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below 75% (scores 6.1 - 9)« Effectiveness against weeds in group 1 can be

considered to be very good whilst weeds in group 2 can probably be controlled

satisfactorily under practical conditions.

In general, 4.8 kg/ha seem to give good weed control, including 80% control of

Alopecurus myosuroides. Where blackgrass is the predominant weed it is advisable to

increase rates to 6. xg/ha. It is an advantage that control cf this grass weed can

be achieved with Imizolamid without the need for soil incorporation. The effect

against Fumaria officinalis, Veronica spp. and Viola_spp- is particularly useful, as

these weeds have increased in the last few years. The product is weaker against

Galium aparine and Polygonum spp., but inereasing the rate to 6.4 kg/ha will probably

give satisfactory results against the latzer.

We believe that Imtzolamid will be a useful sugar beet herbicide and we shall

continue work with related compounds and product combinations which will be reported

later.
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Table 3

Control of various weed-species in sugar beet by Imizolamid (glasshouse tests)

Imizolamid Beet- GASP URTU STEM MATC SINA AMAR LOLP ECHC POAA
kg/ha damage

in %

76 100 100

4o 96 100 4100

4 4 100 100

oO 82 86 88

O 64 70 84

Galinsoga parviflora

Urtica urens

Stellaria media

Matricaria recutita

Sinapis arvensis

Amaranthus retroflexus

Lolium perenne

Echinochloa crus-galli

Poa annua 



Table 4

Frequency of differe weed=-species and their control

in sugar beet oy ne id

Frequency eed control
9.6

 

Stellaria media 58

Chenopodium album 55

Polygonum convolvulus 35
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Thlaspi arvense 25

‘Sinapis arvensis 25

Poa annua 20
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TRIALS WITH MIXTURES OF AZIPROTRYNE AND_SIMAZINE FOR WEED CONTROL IN PEAS

T. G. Marks and J. M. Smith
CIBA Agrochemicals Ltd., Whittlesford, Cambridge

Summary A mixture of aziprotryne 1.79 lb/ac and simazine 0.13 lb/ac wastested in 1969/1970 as a pre- and post-emergence herbicide treatment inpeas. The mixture was as selective as aziprotryne alone, and had no adverseeffect on yields. Weed control was generally improved by using the mix-ture with better pre-emergence control of Polygonum aviculare, Polygonumconvolvulus and Veronica persica and better post-emergence control of
Aethusa Cynapium.

INTRODUCTION

The use of aziprotryne as a herbicide for peas was first reported by Marks andSmith (1968), It was shown that aziprotryne was selective in peas when applied pre-or post-emergence on a wide range of soils including very light sands. Aziprotrynecontrolled many annual weeds when applied before weed emergence, or after emergenceprovided weeds had less than three leaves. The control of Polygonum aviculare,Polygonum convolvulus, Veronica persica, Sinapis arvensis and Lamium amplexicaulewith pre-emergence applications was variable.

In 1968 preliminary investigations were commenced with mixtures of aziprotrynewith other herbicides to obtain reliable control of these weeds and of a broader weedspectrum. The trials indicated that the addition of 0.06-0.19 1b/ac simazine to1.79 1lb/ac aziprotryne improved pre- and post-emergence weed control without adverseeffect on the crop. Work by Wettasinghe (1968) showed peas to be tolerant of up to0.25 lb/ac simazine.

Following these preliminary investigations, three logarithmic and eleven repli-cated plot trials were carried out with aziprotryne / simazine mixtures in 1969 and1970. These trials were carried out on light and very light soils to ascertainwhether the mixture of aziprotryne with simazine was as selective as aziprotrynealone.

MATERIALS AND METHODS

A 65% wettable powder of aziprotryne and a 50% wettable of Simazine were usedin all trials. Mixtures of aziprotryne with simazine were prepared by mixing thewettable powders in the proportions of the two active ingredients shown in theresults. Apart from the logarithmic trials, all trials were of a randomised blockdesign with three replicates. In the replicated plot trials aziprotryne was usedaccording to commercial recommendations and the mixtures of aziprotryne with simazinewere applied at the same time as aziprotryne alone. In the 1970 logarithmic trialsa series of applications was made to ascertain crop tolerance to mixtures of azipro-tryne with simazine before, during and after crop emergence. All treatments were
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applied with a precision plot sprayer in 25 gal water/ac.

Weed control and crop vigour assessments were made in the replicated plot

trials about 4 weeks after post-emergence treatments were applied. Estimates of

yield were obtained from all the 1969 trials and four of the 1970 trials by cutting

an area of 12 yd° per plot. The cut haulm was vined and samples of peas from plots

subjected to a tenderometer test. In addition samples from the aziprotryne plus

simazine treatments were submitted for processing and taint testing.

RESULTS

The results of the logarithmic trials are given in Table 1. These results with

the aziprotryne / simazine mixture show a high degree of selectivity which was of the

same order as that with aziprotryne alone at all stages of crop growth tested. Good

crop tolerance was also shown in the yield trials the results of which are given in

Table 2. No significant differences occurred in the yield trials except in trial

3/69 where 1.79 lb/ac aziprotryne + 0.13 lb/ac simazine gave a significant increase

in crop yield.
:

The mean percentage control of all weeds in the 1969 and 1970 trials is given

in Table 3.
Table 1

Results of Logarithmic Trials 1969-1970

Select-

ivity
Factor*

Treatment Crop Weed

Compound Dose lb/ac Stage Stage

 

Aziprotryne 6.0-0.5 Pre-em. Pre-em.

3-4 1f. Cot-2 1f.

7

20

3
0

a
n
N
M

Aziprotryne 1.79+ Pre-em. Pre-em.

+ simazine 0.56-0.47 3-4 1f. Cot-2 1f w
w

Aziprotryne 7.8-0.65 Post plant Pre-em.

Pre-em. Pre-em.

90% em. Cot.

3 1f. 1 1f. w
m
o
n
o

Aziprotryne 7.2-0.6+ Post plant Pre-em.

+ simazine 0.48-0.4 Pre-em. Pre-em.

90% em. Cot.

3 1f. 1 De. m
p
N
p
r
w

w
n
N
n
s
e
v

©:
~
1

40
1
=

Aziprotryne 7.8-0.65 Post plant Pre-en.

Pre-em. Pre-em.

2% em. Cot.

1-2 lf. 1 1f. W
w
h
h

w
v

Aziprotryne
Post plant Pre-em.

+ simazine 48-0. Pre-em. Pre-em.

2% em. Cot.

1-2 1f. 1 1f. N
u
n
o

o
f
D
D

W
w

h
d

 

* Selectivity factor = dose at which crop damage occurred divided by dose necessary

to give 90% weed control.

em, = emergence cot. = cotyledon lf. = leaf
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Table
=

Effect of mixtures of aziprotryne with simazine on crop yield

Trial Reference
Soil Type and

Crop Variety

Treatment

Compound Dose

lb/ac

Crop Stage

at

Application

Yield Tendero-

in meter

ewt/ac Reading

 

2/69

Coarse sandy loam
Sprite

3/69
Sandy loam

Feltham First

4/69
Sandy loam

Sprite

5/69
Sandy loam
Kelvedon Wonder

3/70
Loamy coarse sand

Freezer 69

4/70
Loamy coarse
Freezer 69

5/70
Sandy loam
Dark Skinned

Perfection

6/70

Loamy coarse

Sprite

Aziprotryne

Aziprotryne
+ simazine

Aziprotryne

Aziprotryne
+ simazine

Aziprotryne

Aziprotryne
+ simazine

Aziprotryne

Aziprotryne
+ simazine

Aziprotryne

Aziprotryne

+ simazine

Aziprotryne

Aziprotryne
+ simazine

Aziprotryne

Aziprotryne

+ simazine

Aziprotryne

Aziprotryne

+ simazine

1ef9

1.7940.13

1.79+0.13

3.584+0.25

1.79

1 (90.613

1.79+0.13

3.58+0.25

1.79

1.794+0.13

1.794+0.13
3.58+0.25

1.79

1.794+0.13
1.79+0.13

3.58+0.25

1.95
1.95

1.79+0.13
1.794+0.13

3.58+0.25

1.95

1.95

1.794+0.13
1.79+0.13

3.58+0.25

1.95
Te'Q5

1.79+0.13

1.79+0.13
3.58+0.2

1.695
199

1.6 79+0..13

1.79+0.13

3.58+0.25

4 1f.

Pre-em.

4 1f.

4 1f.

4-5 Jf.

Pre-em.

4-5 lf.

4-5 lf.

5-6 lf.

Pre-em.

5-6 lf.
5-6 lf.

40.82

43.06

40.81

46.27

29.25

36.90

41.83
29.25

28.20

32.10
30.31
25.73

38.47

43.01

35.47
25.63

26.38

35.39

31.50
33.01
35.71

15.70

14.83

14.04
14.62

15.01

12.89
10.73

11.84

10.37

9.97

25.56
21.31

21.96
25.81

25.27

  



Table 3

Mean Percentage Weed Control 1969-1970

Treatments in lb/ac

Weed Stage Aziprotryne Aziprotryne

at Application 1.79/1.95* + simazine
1.79+0.13

 

Pre-emergence
72 80

Post-emergence 65 73

 

* 4.79 1b/ac used in 1969 and 1.95 lb/ac in 1970.

DISCUSSION

The mean weed control results for all trials show an improvement in weed control

from the addition of simazine. The apparently low weed control resulting from post-

emergence applications was largely due to the 1970 results. In that year abnormally

dry conditions persisted during and after the applications were made in mid May.

This resulted in 'hard' leaves and low soil moisture conditions which limited the

foliar and root uptake of aziprotryne and the root uptake of simazine by the weeds.

The addition of 0.13 1b/ac simazine to 1.79 lb/ac aziprotryne gave increased control

of Polygonum aviculare, Polygonum convolvulus, Veronica persica and Lyopsis arvensis

with pre-emergence applications and with post-emergence applications the control of

Aethusa cynapium was also increased.

The logarithmic trials which were carried out on a sandy loam soil show that

mixtures of azipretryne with simazine had a similar selectivity to that with azipro-

tryne alone. In the yield trials on light and very light soils post-emergence

applications of 1.58 lb/ac aziprotryne plus 0.25 lb/ac simazine did not cause signi-

ficant reductions in yields, and yields after pre- and post-emergence applications of

1.79 lb/ac aziprotryne plus 0,13 lb/ac simazine were jin all cases approximately

equal to those obtained with 1.79 or 1.95 lb/ac aziprotryne alone. Crop maturity as

measured by tenderometer assessment was also unaffected by the mixture.

Taint test results from 1969 and 1970 indicate that applications of up to 3.58

lb/ac aziprotryne + 0.25 lb/ac simazine do not give rise to taint in canned or

frozen peas.

From these trials it is concluded that the addition of 0.13 lb/ac simazine to

1.79 lb/ac aziprotryne does not have any adverse effect on crop tolerance and

improves the control of certain weed species which are less effectively controlled

by aziprotryne alone.
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THE PRE- AND POST-EMERGENCE USE OF
2-(4-CHLORO-6-ETHYLAMINO-S-TRIAZINE)-2-MBTHYL-PROPIONITRILE

(WE _19805) Il PEAS

H, Sandford, M. G. Allen,
D. O'Faherty and S. H. C. Foyet

Shellstar Ltd., Ince Marshes, Ince, Chester

Summary WL 19805% 2-(4-chloro-6-ethylamino-S-triazine)-2-methyl-
propionitrile, was extensively tested in pea crops in ingland, Ireland andScotland over a period of two years, Field trials, under a wide range of
soil and climatic conditions, showed that pre-emergence treatments of
1.5 - 2.0 lb/ac a.i. gave excellent control of annual weeds until harvest.
Post-emergence applications of 1.5 lb/ac ai. gave promising results in
England and Ireland except under very dry conditions, when a few species
tended to become resistant. Under Scottish conditions post-emergence
treatments were variable and only an application of 2,0 lbs/ac a.i. gave
results comparable to dinoseb amine at commercially recommended rates.
Yields of vining and dried peas were not affected at high rates of
application, except on light soils with low organic matter when heavy rain
fell soon after treatment. No taints were detected in quick frozen or
canning peas.

INTRODUCTION

At the Mnth British Weed Control Conference in 1968, Chapman et al, introduceda@ group of triazine herbicides of which one, WL 19805, showed good selectivity inpeas. In 1969, trials were carried out in the U.K., Ireland, Spain, Holland, Franceand Germany. In 1970, further experiments were carried out in Europe and the U.K.with special emphasis on obtaining yield data from pre and post-emergence treatmentsin vining peas, and teats for taint in quick frozen and canning peas.

METHODS AND MATERIALS

In 1969, 13 pre-emergence and 2 post-emergence trials were carried out on driedand vining peas and 5 were harvested, Sixteen experiments were laid dowm in 1970 ofwhich 13 on vining peas and 2 on dried peas were harvested. Pre and post-emergencetreatments were applied also on fifty log. plots.

*Also known in the U.K. as DW 3418, in the U.S.A. as SD 15418, and in Europe and
America as Bladex.
+Now with I.C.A.M. 



The sites covered a wide range of enviromental conditions, being located as

far apart as Carlow, Kent and Perthshire with most of the trials in East Anglia.

Soil types varied in organic matter from 4% to 15%, and in clay from 5% to L.foe

Weather conditions between the two years were markedly different, 1969 being wet and

cold generally, whilst in 4970 a cold wet spring was followed by a prolonged dry

period, Rainfall was recorded for 7 days before and after each application and

mechanical analyses of the soils were carried out.

The experimental design was randomized blocks with 4 replicates. WL 19805 was

applied pre-emergence at doses of 1.0 to 4.0 lb/ac ai. and post-emergence from 0.75

to 2,0 lb/ac a.i. Treatments were applied to plots 2 yds = 40 yds in a volume of

25 gal/ac at 30 p.s.d. pressure using an Oxford Precision sprayer with Allman jets.

Log. plots were sprayed within the dose range 0.14 to 6.0 lb/ac ai, Pre-emergence

treatments were sprayed at varying times from immediately after drilling until just

prior to emergence; post-emergence treatments were applied to the peas between the

early seedling stage and the commencement of flowering.

[wo different formulations of WL 19805 were tested, a 50% wep. anda

suspension concentrate containing 54 1b/gal.

In most trials commercially recommended rates of prometryne (pre-emergence)

and dinoseb amine (post-emergence) were applied as standard comparative treatments.

In 1969, yields of vining peas were determined by the total weight of haulm

and pods, and of dried peas by threshing in 4 combine harvester. In the 1970 series,

the crop was either handi-pulled or cut with tractor mounted mower at optimum

tenderometer readings for quick freezing or canning and transported in bags to

miniature viners.

Weed control inspections were carried out about 4. weeks after spraying to

assess initial results and again before harvest to ascertain the persistence of the

herbicides. Visual assessments were made for percentage overall weed cover and for

the predominant individual species on the Buropean Weed Research Council (EWRC)

scale. Crop phytotoxicity was also recorded on the EWRC scale.

RESULTS

i) Weed Control

The susceptibility of different weed species to varying doses of WL 19805 is

given in Table 1 on the EWRC scale; a score of 5.0 or less indicates satisfactory

control. Pre-emergernce applications of WL 19805 at 1.5 lb/ac aeie gave a mean

score for overall weed control of 3.6 at the final assessment 6-8 weeks after

treatment. This is equivalent to a 9% reduction in weed cover and was superior

to prometryne which scored 5.0 (85% weed reduction). All annual weeds were

satisfactorily controlled with the possible exception of Galium aparine on which the

data is limited to 2 trials. Rainfall within a few days of spraying improved weed

control, particularly of Polygonum aviculare. Perennial weeds were checked but not

killed, The Scottish results fable 2)were generally not quite as good as those in

England and Ireland; the reason for this may be the'relatively high organic matter

of Scottish soils, none of which was below %%, coupled with lower soil and air

temperatures leading to lower transpiration rates and hence to less uptake of soil

acting herbicides. On heavy soils in both England and Scotland, WL 19805 2.0 lb/ac

aei, was required to give effective weed control. 



Table 1

Mean weed control scores

EWRC Scale 1.0 = complete control 9.0 = no control ( ) number of trials assessed

Pre-emergence Post-emergence
Weed Species Dose WL 19805 lbs/ac a.i. Prome- Dose WL 19805 lbs/ac asi. Dinoseb

1.0

1.5

2.0

3.0

4.0 tryne 0.75.

1.0

1.25

4.5

2,0 amine

ST

Agrostis sop. 701(2) 5.9(4) 563(4) 5.3(4) 4.6(2) 5.4(2) 7.0(2) 6.7(4) 70(1) ©.6(2)
Anagalis arvensis 1.2(4) 1.2(4) 1.0(4) 1.0(4) 2.3(y) 2.2(4) 2.3(4) 2.0(4) 2.7(2) 1.9(4)
Atriplex spp. 2.1(6) 2.5(6) 2.3(6) 1.7(6) 2.8(6) 4e0(6) 3.5(6) 4.2(6) 3.0(4) 3.0(6)
Chenopodium spp. 3.3(7) 2.907) 2.3(45) 2.0(17) 1.9(8) 2. 2(11) 4.8(1) 5.2(10) 4.145, 4.4(6) 2.6(10)
Cirsium arvensis 523(3) 5.0(2) 3.6(3) 2.1(2) 3.9(3) be 5(2) 5.0(2) 5.0(2)
Fumaria officinalis 5.0(4) 3.9(4) 3.9(4) be O(4) 3.8(5) 3.6(5) 3.9(6) 3.9(4) 2.2(5)
Galium aparine 7-0(2) 5.0(1) 6.0(1) 3.0(1) 7.0(2) 5.0(1) 4. 3(1) 1.841) 3,.0(1)
Natricaria, Anthemis and
Tripleurospermumspp. 1.2(2) 1.1(8) 1.0(8) 1.0(9) 1.0(6) 2.8(8) 3.5(2) 2.9(9) 3.0(9) 3.0(9) 2.4(s) 2.8(7)
Papaver Rhoeas 1.3(4) 1.1(4) 1.1(4) 1.0(4) 1.6(4)
Poa _amua 208(4) 164(7) 123(7) 1.4(7) 1.0(3) 1.7(3) 5.7(2) 3..3(3) 3.2(7) 6.0(3)
Polygonum aviculare 5e1(5) 4e2(15) 3.2() 2.8(16) 2.3(9) 5.3(1) 6.5(3) 6.409 6.6(10) 5.2(14) 5.2(9) 5.6(10)
Polygonum convolvulus 3.9(8) 2.8(8) 2.4(9) 2.6(8) 4.7(7) 1.9(2) 2.3(9) 2.1(8) 2.6(9) 2.0(7) 2.4(8)
Polygonum versicaria 2.9(6) 2.70 1.6(8) 1.3(9) 1.2(2) 4.6(4) 2.5(2) 2.3(5) 3.1(3) 1.809) 41.4(3) 2.0(3)
Senecio vulgaris 204(4) 41.2(4) 1.0(4) 1.0(4) 1.0(2) 3.9(2) 2.2(4) 2.4(2) 3.0(20)
Sinapis arvensis 1.1(6) 1.405) 1.4(6) 2.1(4) 5.0(2) 2.0(3) 41.7(6) 2.0(5) 1.8(5) 1.3(3) 2.0(5)
Stellaria media 3e2(6) 1.9116) 1.801 1.7099 1.500) 3.2(H) 269(3) 2.6(12) 2.400) 2.3(16) 2.5(9) 3.6(10)
Urtica urens 3.8(5) 1.2(4) 2.6(5) 1.6(4) 3.9(5) 563(1) 2.0(4) 2.7(4) 2.6(4) 1.003) 4.9(4)
Veronica hederifolia 2.0(1) 1.9(9) 1.7(9) 1.5(9) 1.4(8) 3.0(8)

Overall weed control be 711) 36(26) 2.7(25) 2.4(27) 2.115) 5.0(21) 5.705) 5.1(16) 5.1(W) 4.6(2!) 4.6(1) 4.3(15) 



Table 2

Scottish Results - Pea yields in relation to weed control and tenderometer readings

TENDEROMETER EWRC

READINGS SCALE| \ zg] Yield YIELDS

102 1 ° Weed control CWTs.

Lal - -- —- Tenderometer P_AC.

10Q

99

98

97

96  
ve]

94

95

ee
Zae
Z=
Zz
Zs

‘,

92.

NY91
 

Dose rate

lb/ae asi.

Treatment WL 19805

Number of sites 6 6 A

Pre-emergence ; Post-emergence 



Post-emergence treatments cave slightly inferior results to pre-energence,
although WL 19805 at 1.5 lb/ac a.i., achieved marginally better overall weed control
in England and Ireland than dinoseb amine, In Scotland, the majority of the post=
emergence treatments were applied during periods of low rainfall and WL 19805 at
doses of less than 2 lbs/ac asi. did not give as good weed control as dinsoseb amine.Unless there was adequate rainfall soon after spraying, Polygonum aviculare,
Chenopodium and Atriplex spp. were not satisfactorily controlled, in all
experiments carried out under dry conditions, herbicidal activity was slow and the
majority of weeds did not die until about 3 weeks after treatment. Larly
application to weeds up to 2 inches in height achieved better control than later
applications, especially in the case of Polygonum aviculare which became resistantin the young plant stage, Perennial weeds were checked, many species severely.

Soil type had some effect on the degree of weed control, while 1.5 lb/ac asi.was adequate on most sites 2.0 lb/ac a.i, was needed on the heavier soils for
satisfactory results. Limited data on light sands suggests that a pre-emergence
rate of 1.0 lb/ac a.i, will five effective control,

In the log. trials, WL 19805 WePe formulation gave marginally better weedcontrol than the suspension concentrate,

ii) Crop selectivity

All varieties of peas exhibited good tolerance to pre-emergence treatments ofWL 19805 at a dose of 1.5 lb/ac a.i. When heavy rain fell soon after application,slight temporary symptoms of chlorosis of the lower leaves occurred at some sites,particularly on light soils, This did not affect the subsequent growth of the cropexcept in one trial carried out in 1969 on a medium silt which was waterlogged forabout 2 weeks following spraying; prometryne caused similar symptoms on this site,

Post-emergence treatments gave slightly more initial crop effect than pre-emergence, especially on light sands and when heavy rain fell soon afterapplication, Symptoms, mostly in the form of leaf margin chlorosis, were onlytemporary however, with the exception of one trial in Ireland on a soil containing49% sand, and then the crop made a complete recovery 2=3 weeks later, Dinosebamine caused slightly greater temporary symptoms than WL 19805 at 1.5 lb/ac ai.

Table 3 shows that at the rates required for accepteble weed control (i.e.1.5 lb/ac aci. either pre or post-emergence), WL 19805 caused less terporarysymptoms than prometryne or dinoseb emine, There were no differences in cropselectivity between the WePe and suspension concentrate formulations,

iii) Crop yields

Table 4 gives the yields expressed as a percentage of the control, TrialsNos. 1-6 were carried out in Englend in 1969 and the remainder in England andScotland in 1970, Yields in Triels Nos. 1 and 2 are expressed in terms of totalweight of crop. Trials Nos. 3 and & as the wei¢ht of shelled green rees, TrialsNos. 5, 7 and 8 as dried peas and Trial No. 6 as the weight of peas in the pod.In the remaining trials, yielés are expressed in terms of the weight of vined peas.The control plots were hand weeded where necessary, 



Table 3

Tempor crop symptoms

EWRC scale 1.0 = no damage g,0 = complete crop kill

 b iW

Treatments Time of a —_

per ac. application Trials (EWRC scale)

WL 19805 pre-emergence

Prometryne

WL 19805 1.0 1b

ae 1.25 lb

t 1.5 26

" 2.0 lb

Dinoseb amine

 

Pre-emergence treatments of WL 19805 gave statistically significant increases

over the controls in 4 trials (Nose 7, 175 48 and 21). There were no significant

reductions in yield, except at two sites on sandy soils with low organic matter

where heavy rain fell soon after application. In Trial No. 10 there was 4 2%

reduction from a pre-emergence dose of 3 lb/ac asi. as & result of 0.4 inches of rain

during the week following treatment on a soil containing 4.06% organic matter and

69% sand; however, a lower dose of 145 Lb/ac a.i, gave an increase in yield of 7.

In Trial No. 19 on a soil containing 3, % organic matter and 51% sand there was 4

significant yield reduction at the 4 lb/ac a.i. rate pre-emergence, put not at lower

doses.

Post-emergence treatments of WL 19805 gave significent increases in yield over

the controls in 4 trials (Nos. 10, 11, 48 and OA )s There were no significant yield

reductions except in Trial No, 12 on variety Gregory's Surprise where the treatments

were applied very late when the peas were 10-12 inches high and starting to flower.

In the 197C series, the mean yields of vined peas in 13 experiments expressed

as a Sera of the hand weeded controls together with mean tenderometer readings

(T.R.) for quick frozen peas were as follows: 



Table 4

Crop yields as percentages

i

Treatment Trial No. 1 2 3 4 5 v 8 9 10 41 2 43 14 15 16 ty 18 19 20 21
per ac Variety DSP DSP Jade DSP DSP sete Maro Maro Jade Somt Pugit Greg Sel Spite Jade Early Jade Jade Smite Smite DSP
ai. ory way Freezera

Control % 100 100 100 100 100 100 100 100 100 100 100100 100 100 100 100 100 100 100 100 100Control ewt/ac _ * 8 se 8 7-8 46.6 28.6 A1.4 51.6 35.5 34.9 32.0 67.1 64.9 Whe Wek 36.2 44.5 50.1
Pre-emergence

WL 19805 Ae) Ibs 106 104 103.5
1.3 120 103 Wd 110 109 107 94 9 102.9 102107 106 105 106 92 3 106.4 110
Je 106 97130 101 99 99 94. 99 104 95 + 105.6 9520 82 95 8 414Pronetryne 100 100 105 94, 97 96 92 88 d 97.7 104

Post-emergence

WL 12605 0.75 Ibs
108 92.74.0 "

2 174. TOO.7 7112
225

114 103.6 115
~

110 104.6 1030
100Dinoseb amine

118 100.0! 103aziprotryne 71

L,5,D. P = 0,05 36 ONS 1h,
S.E, + 1h 25 5 8

* Figures for whole crop, unthreshed weights and shelled sub samples omitted. 



Table 5

Mean yields and tenderometer

 

Treatments Time of

per ac ai. application

Control

WL 19805 1.5 pre~emergence

n 3. 0 " n

n he 0 " it

Prometryne ue

W 19805 0.75 lbs post-emergence

n 1.0 * s
n 4 ‘< 5 Ly n

n 2. 0 Li) "

Dinoseb amine ci

 

Yields were not effected by any of the treatments, nor were there any

significant differences in maturity as measured by tenderometer readings, except in

Trial No. 21 in which ¢inoseb amine treatment was significantly lower than the

control. In Scotland, the range of tenderometer readings for all treatments was

between 92 and 103, and good weed control was associated with low tenderometer

readings in all trials.

iv) Taint analysis

Vined pea samples were tested for taint at The Fruit and Vegetable

Preservation Research Association. In 4969 and 1970, no taints in quick frozen or

canning peas were detected from WL 19805 at doses of 1.5 and 3.0 lb/ac aie pre-

emergence or 1.0 and 2.0 lb/ac a.i. post-emergence.

DISCUSSION

The results of #1 trials carried out over a period of two years show that

WL 19805 is a very effective herbicide in peas. Pre-emergence applications of 1.5

Ib/ac asi. on light and medium soils and 2.0 lb/ac asi. on heavy soils gave

commercially acceptable control of all common annual weeds until harvest. In a few

trials, Polygonum aviculare was moderately resistant, but providing rain fell within

one week of spraying, satisfactory control was achieved. In England and Ireland,

post-emergence treatments at 4.5 lb/ac a.i. were slightly less effective than pre-

emergence, particularly under dry conditions against Polygonum aviculere,

Chenopodium and Atriplex spp. However, both pre and post-emergence treatments gave
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better overall weed control than the standard herbicides (prometryne and dinoseb
amine) used in comparison. In Scotland WL 19805 pre-emergence gave considerably
better overall weed control than recommended rates of prometryne, but none of the
post-emergence treatments were as effective as dinoseb amine.

Some slight temporary chlorosis of the crop leaves was observed and this was
more apparent following post-emergence treatments on light soils when heavy rain fell
soon after application. However, the crop made a full recovery subsequently and
yields were not affected, except at one site where the treatments were applied very
late when the peas were flowering. At the rates required to give satisfactory weed
control, both prometryne pre-emergenoe and dinoseb amine post-emergence had in fact a
slightly greater crop effect than WL 19805,

All varieties exhibited good tolerance to WL 19805 and on medium and heavy
soils yields were not affected by more than twice the pre-emergence rates of
application required to give acceptable weed control. Post-emergence treatments
also gave good results, although the margin of selectivity was not quite as great as
for pre-emergence applications. The selective mechanism for post-emergence
treatments is not yet fully understood but there is some evidence that it is
correlated with the amount of wax on the peas, damage being greatest on Gregory's
Surprise and on areas of any variety which suffered mechanical damage,

No taint differences in quick frozen or canning peas were detected, nor were
any residues of WL 19805 or its metabolites found in the peas or haulm after
application of twice normal doses,

WL 19805 can safely be recommended therefore for pre-emergence use at
1.5 lb/ac a.i. on medium soils and at 2,0 lb/ac a.i. on heavy soils but further work
is required on light soils to confirm crop tolerance under conditions of heavy
rainfall following application, Post-emergence treatments at 1.5 lb/fac avi. gave
slightly inferior results but tentative recommendations can be made for medium and
heavy soils in England and Ireland where growers have been unable to apply pre-
emergence treatments.
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HERBICIDE EVALUATICN IN PUAS 1959-7

JM. King

Pea Growing Research Organisation Ltd., Thornhaugh, Peterborough

Summary The performance of six pre- and three post-emergence

herbicides was assessed in eight trials carried out in vining

peas. Pre-emergence applications of aziprotryne at 1.78 and

1.95 lb/ac were not as effective as prometryne, but the

addition of simazine at 0.13 lb/ac to agiprotryne improved

weed contrel considerably. A chlorpropham, monolinuron,

fenuron mixture gave effective weed control and resulted in

satisfactory yields of peas. Two instances of irregular crop

emergence caused by the material indicated that care is

required concerning dose rates on free-dreining soils.

DW 3418 appeare to be a promising pre-emergence material on

the basis of this work, but terbacil proved too damaging to

the crop under certain conditions. The addition of

0.13 lb/ac of simazine to aziprotryne improved the

effectiveness of post-emergence applications, but it did not

allow applications to be made later than the two leaf stage

of weed growth without reliability being adversely affected.

INTRODUCTION

The constant danger of crop rejection caused by contamination of

vined green peas with weed fragments necessitates efficient weed

control, and for many years the P.G.R.O. has undertaken herbicide

evaluation in this crop. The development of the dinitro-phenols was

a tremendous step forward and the introduction of prometryne as &

pre-emergence herbicide (King 1966) has also proved of considerable

benefit to the industry. The problems of dependence upon suitable

weather conditions for satisfactory control, high mammalian toxicity

and the need for high volume application make the replacement of the

dinitro-pheno!s desirable. Prometryne has the drawbecks of poor

control of Sinapis arvensis and other Brassica weeds and the need for

adequate soil moisture after the application. Bight trials were

carried out in 1969 and 1970 comparing the more promising pre- and

post-emergence maserials selected from preliminary logarithmic trials,

to dinoseb-amine and prometryne.

Work carried out in 1966 with aziprotryne indicated that

selectivity im peas was good, but high rates appeared to be required

for satisfactory weed control. In these trials aziprotryne was

tested both pre- and post-emergence and the addition of a small

quantity of simazine was evaluated in an attempt to improve the weed

control particularly of those species which were sometimes resistant

to aziprotryne. 



METHOD AND MATERIALS

Randomised block design with three or four-fold replication was
used, plots being 0.0025 acre in area. Applications were made with a
modified Oxford Precision Sprayer at a volume of 50 gal/ac. Dose
rates are given in active ingredient. in 1969 assessments for effects
on the crop, overall weed control and control of individual species
were carried out, while in 1970 additionel weed counts were undertaken.
The trials were carried out in vining peas sited on the Thornhaugh
trial ground and in commercial crops. The peas were cut by hand and
threshed with a plot viner. Yields of shelled peas were recorded and
the maturity measured by means of the tenderometer. Soil samples
were mechanically analysed and the details are shown below:-

Site Location Silt Clay Organic Classification
% % matter

%

FS sLie
FS sLie
Zy Le

Org F.S.L.
F.S..lie
F.S.L.
L.V.F.S.
ZyL.

Thornhaugh 5 12
Grantham 13 15

Hubberts Bridge 17 23
Turves 18 20
Thornhaugh 5 12
Thornhaugh Wy 20
Hubberts Bridge 12 10
Lobthorpe 14 16 F

N
U
N
N
A
W
W
N

W
O
D
W
O
F
O
H
W

The stages of crop and weed development at the time of pre- and
post-emergence applications are shown below:-

Pre-emergence Post-emergence
(Weeks after drilling approx.) (Number of true leaves)

Crop Weeds

1-3
1-2

2-4
1-3
Zé
1]*

1-2
1-2

* Dinoseb-amine applied when weeds were at 2-4 leaf stage.
* Very early post-emergence weeds cotyledon -1 leaf stage,

crop 2 leaves.
Early post-emergence weeds 1-2 leaf stage, crop 3 leeves.
Late post-emergence weeds 4-6 leaf stage, erop 4 leaves.

A
B
C
D
E
F
G
H

Some weed emergence had taken place at all sites except site A.
At sites B, C and H the seed was sown very shallowly.

RESULTS

1969 trials

The pre-emergence applications of terbacil caused severe crop
damage at site B which was shallowly drilled and where heavy rein fell
soon after application. Less severe effects also resulted from the
high doses at sites A and C.
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Other effects on development noted were irregular emergence and

delayed development of 4 proportion of the crop caused by the three

rates of the chlorpropham, monolinuron, fenuron mixture, and

moderately severe chlorosis of the lower leaves by the high rate of

prometryne at site E. The high rate of azgiprotryne, with an without

the addition of simazine, affected the crop at all sites causing

slight stunting. The other aziprotryne treatments also caused slight

effects on crop grovth at site B, while dinoseb-amine caused moderately

severe scorch. All visible effects on the crop were outgrown by

harvest except the terbacil damage at site B, where the crop was

completely destroyed. The assessments for overall weed control appear

in Table 1 and 2. Assessments for the control of fourteen weed

species were made, but are not presented.

Table 1

Weed control and yield data

Material lb/ac Applic- Weed Yiela as %

ation control g of untreated

Site Site

B C A B C D

8
8
10

9

9

 

 103 25 95 111

98 105 107 114

100 96 88 LTS
Aziprotryne L/S

Aziprotryne 178

Aziprotryne 3.60

Aziprotryne

plus Simazine 1.78+0.13

Aziprotryne

plus Simazine 1.78+0.13

Aziprotryne

plus Simazine 3.60+0.25

Terbacil #

Terbacil é

105 87* 8h T11

99 92 oT 124

80 92 82 114

102 om 112 115

96 O* 76* 122

Prometryne f
104 106 86 113

Dinoseb-amine 1.85
107 93 112 114

Untreated
(60.5) (4S) (38.6) (42 44)

Significance @ P = 0.05
N.S. YES YES N.S.

S.E. as % of gen. mean
10.4 6.7 11-5 W.9

w
o
n

eo
nN

w
O
M
N

W
o
n
o
n

FH
N

N
F
E
A
|

VY

Oo
@r
1o
O

w
m
@
o
n
w

@
o

w
w
O
n
o

=

8 Weed score:- 10 = complete control, O = No control

# Terbacil dose rates:- 0.13 « 0.25 at site A, 0.25 * 0.50 at sites

B&D and 0.19 & 0.38 at site C. Prometryne dose rates were

1.5 at sites B, C&D and 1.25 at site A.

() Figures in brackets cwt/ac

The pre-emergence application of azgiprotryne was less effective

than prometryne at all sites and while the addition of simazine

slightly improved the weed control the mixture still did not give

comparable control to prometryne. The post-emergence application at

1.78 lb/ac was less effective than the pre-emergence application at

two of the sites and better at site A, where greater control of

Polygonum convolvulus, Stellariamedia and Fumaria officinalis was

achieved. Aziprotryne gave better control of Polygonum aviculare at

all four sites when used pre-emergence rather than post-emergence

although control was not as good as that from prometryne. The

addition of simazine to the post-emergence treatment again improved

weed control and this was noticeable in respect of Polygorum aviculare,

Polygonum convolwulus and Galium aparine. The nixture of aziprotryne

at 1.78 lb/ac and simazine at 0.13 lb/ac post-emergence compared
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favourably with pre-cemerpence prometryne, but dinoseb-smine post-
emergence was superior et three of the sites. The pre-emergence
terbacil applications gave rood weed control at all sites, even at the
low dose rates and these treatments save better control of Galium
aparine and Aethusa cynapium than prometryne.

The importance of weed stage in relation to the control from
post-emergence applications of aziprotryne can be seen from Table 2
where applications made to weeds up to the time they had no more than
three true leaves gave excellent control, but the late application,
made at the normal stage of weed growth for dinoseb-amine, gave very
poor control. The pre-emergence applications of the chlorpropham,
monolinuron, fenuron mixture gave acceptable weed control, there being
no noticeable difference between the lowest and highest rates.

Each dose rate of terbacil significantly reduced yield compered
to the untreated control at site B and the high rate significently
reduced yield at site C. The pre-emergence application of aziprotryne
at 1.78 lb/ac plus simazine at 0.13 lb/ac also significantly reduced
yield at site B and the yield was also rather low at site Cs
The shallow drilling at sites B and G probably accounted for the
effect on yields at these sites.

Table 2

Weed control assessments and yield data at site E

Material lb/ac Application Weed Yield as Maturity
sale % of (T.R.)@

untreated

 Aziprotryne 1.78 Very early 87 14,7
post

Aziprotryne 1.78 Early post 86 142
Aziprotryne 1.78 Late post 95 142
Dinoseb-amine 1.85 Late post 96
Chlorpropham plus 1.0+
monolinuron plus
fenuron 0.13+0.13 Pre 97 Wyy

Chlorpropham plus 1.5+
monolinuron plus
fenuron 0.2+0.2 Pre 89 147
Chlorpropham plus 2 0+

monolinuron plus
fenuron 0.25+0.25 Pre 84 Wy

Prometryne 1.25 Pre 93 143
Prometryne 2.50 Pre 85 135
Untreated 100 160

(40.4)
Significance @ P = 0.05 N.S. N.S.
S.E. as 2 of gen. mean 9.7 11.1
 

Weed score: 10 = complete control, O = no control
® T.R. = Tenderometer reading. () Figure in brackets ewt/ac.

The azgiprotryne at 1.78 lb/ac plus simazine at 0.13 lb/ac post-
emergence treatment generally gave ecceptable yields, but the double
rate of this treatment resulted in low yields at site A end C although
these were not significantly lower than the untrested. There were no 



significant effects on maturity, as measured by the tenderometer, from

any treatment at the four sites.

At site B (Table 2) all the yields from the treatments were lower

than the untreated although this was not statistically significant and

could possibly be a maturity effect since the untreated hed tne

highest tenderometer resding. The two earliest post-emergence

epplications of aziprotryne gave rather low yields compared to the

dainoseb-amine yield and there was 8 suggestion that the two highest

retes of the chlorprophan, monolinuron, fenuron mixture were reducing

yield. The high rete of prometryne also gave a low yield, but in

this cease the tenderometer reading was also rather low.

1970 trials

The most notieeable effects on crop development were recorded at

site G where the double rate of agivrotryne plus simazine, applied

post-emergence, caused stunting and necrosis of the lower leaves.

The post-emergence 3p lications of aziprotryne at 1.78 lb/ac plus

simazine at 0.125 lb/ac and azgiprotryne at 1.95 l1b/ac also caused

slight stunting, but all these effects had been cutgrown by harvest.

At site H the post-emergence applications of aziprotryne plus simazine

at both dose retes caused a temporary paling in the colour of the

crop with some stunting. Very slight chlorosis was noted on the pre-

emergence prometryre treated plota at site F, while a slightly uneven

emergence and early development occurred on plots treated with the

high rate of the chlorpropham, monclinuron, fenuron mixture. These

effects were quickly outgrown. The results of overall weea control

and yield data are shown in Table 3.

At site F all the pre- and post-emergence treatments gave

acceptable overall weed control although dinoseb-amine failed to

control Polygonum aviculare ana Poa annua satisfactorily.

The pre-emergence applications of the chlorpropham, monolinuron,

fenuron mixture and prometryne did not give very satisfactory control

of Aethusa _cynapium which also tolerated the post-emergence

application of aziprotryne at 1.95 lb/ac. At site G the pre-

emergence treatments gave good weed control with the exception of

aziprotryne at 1.95 lb/ac which did not control Urtica urens,

Pos annua and Veronica spp. The post-emergence applications of

aziprotryne at 1.95 Ib/ac and the low rate of the aziprotryne plus

simazine mixture were not very satisfactory against Polygonum

aviculare, Poa anrua and Veronica spp, while dinoseb-amine gave poor

control of these weeds and also Urtica urens. Conditions were very

dry when the pre-emergence treatments were applied at site H and the

resulting weed control was disappointing. Under these conditions

>-(y-chloro-6-ethylamino-8-triazi
ne-2-ylamino)-2-methy1l-propionitri

tle

(DW 3418) and the mixture of chlorpropham, monolinuron and fenuron

performed slightly better than prometryne ; aziprotryne at 1.95 lb/ac

gave very poor control, but with simazine gave improved control. The

post-emergence agiprotryne treatments did not compare favourably with

dinoseb-amine particularly with respect to the ecntrol of polygonous

weeds.

There were no significant differences between the yields

obtained from the various treatments at any site and the slight

differences in meturity recorded (as measured by the tenderometer)

also failed to reach statistical significance.
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Table 3

Weea control ard yield data

Material lb/ac Appli- % weed control Yield as % of untreated

cation g Site Site

F G H F G H

 

DW 3418 © 2.0 Pre 92 96 50 90 98 LOZ

DW 3418 ® 2.0 Pre 99 g8 37 97 88 127

Chlorpropham plusi.0+ Pre 90 gl 75 104 99 &9

monolinuron plus0.13+

fenuron 0.15

Chlorpropham plus2.O0+ Pre 91 95 50 91 8g 106

monolinuron plus0.25+

fenuron 0.25

Aziprotryne 1.95 Pre 99 72 12 102 99 118

Aziprotryne plus 1,.78+ Pre 99 96 37 102 110

simazine On13

Aziprotryne 1.9 Post 96 7O 62 95 95 7?

Azgiprotryne plus 1.78+ Post 98 73 75 103 97 117

simazine 0.13

Aziprotryne pius %.6+ Post 96 8687 111 97 111

simazine 0.25

Prometryne 1.25 Pre 97 25 125 91 106

Dinoseb-amine 1-85 Post 46 95 107 134

Untreated
106 100 100

(21.0) (39.0) (22.6)

Significance @ P = 0.05
N.S. NS s Me

S.E. as % of gen. mean
14.20 1145 D565

aetermined by three, 3 8q ft weed counts per plot.

. 5.(echoro-6-ethylamino-s-triazine
-2-ylamino)~2-methy1-

: propionitrile.

} Figures in vrackets ewt/ac.

DISCUSSION

The results of the trials reported in this paper, together with

unpublished data, suggest that aziprotryne is 4 safe herbicide for

pre- or post-emergence use in pease At rates up to 1.95 lb/ac

pre-emergence applications were generally slightly less effective

against weeds than commercial rates of prometryne, but crop safety on

free-draining sandy soils may be better. Post-emergence applications

only seem tc comp2re favourably to dinoseb-amine if they ere applied

at a very eerily stage of weed development and for consistent results

the weeds should have fewer than two true leaves. The work carried

out indicetes that it is safe to apply aziprotryne to peas at any

growth stage *rom shortly after emergence to shortly before flowering.

The addition to asiprotryne of simazine at 0.13 lb/ac improved the

weed control from both pre- and post-emergence applications end in

1970 aziprotryne at 1.78 lb/ac plus simazine at Oel3 lb/ec performed

better than aziprotryne at 1.95 lb/ac. Improved control of the more

difficult weeds such as Polygonum aviculare was 7chieved, but the

addition of simazine did not appear to improve general control

sufficiently to give comparable results post-emergence to dinoseb

amine unless it was applied at en early stage of weed growth. 



Pre-emergence results from the mixture did, however, compare

favourably with prometryne in 1°70. Post-emergence apt lie:
agiprotryne do not appear to require such high temperatures
conditions as dinoseb-amine to be effective.

Terbacil does not seem to possess sufficient selectivity for
general use in peas. The crop damage which resulted where the crop

was shallowly sown suggests that there is little inherant selectivity
once depth protection is removed.

The pre-emergence mixture of chlorpropham, monolinuron and

fenuron gave effective weed control in these trials and satisfactory

yields. At site E in 1969 and at site F in 1970 crop emergence was

rather irregular and a proportion of plants were retarded for some
time. This indicates the danger which exists when using

chlorpropham in peas and under certain conditions effects on emergence

may result. These appear to be more likely to occur on free-draining
soils, but under heavy rainfall conditions this effect could occur on
heavier soils. At normal application rates yield reductions due to
this effect have not been recorded.

The pre-emergence applications of DW 3418 performed well in the
1970 trials and unpublished data has shown good crop tolerance and
weed control to early post-emergence applicetions. Used pre-
emergence it controlled Aethusa cynapium which is tolerant to
prometryne, but in some cases was slightly less effective sgsinst
Polygonum aviculare.
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