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APRC Long Ashton Research Station, Weed Research Division, Begbroke Hill, Yarnton,
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SUMMARY

Six herbicide treatments; mecoprop, ioxynil+bromoxynil, isoproturon,

clopyralid, diclofop-methyl and chlorsulfuron were applied to a range of

broad-leaved plants common to field margins.

Results were obtained at two dates, five and fifteen weeks after treatment.

Many species which were significantly reduced in comparison to the untreated

control after five weeks recovered by the end of the assessment period.

With the exception of Lamiumalbum (white dead nettle) mecoprop affected all

species, causing severe stunting in some cases, at five weeks after treatment.

Anthriscus sylvestris (Cow parsley) recovered from all but one of the herbicide

treatments, Chlorsulfuron, indicating that under field conditions some perennial

species may survive a single application of certain herbicides.

LNTRODUCTION

Ideally a cereal field margin would consist of a strip of land, adjacent to

the field boundary, 1-2 metres wide containing a permanent ground cover of a range

of non-invasive perennial plants typical of uncropped habitats. It would not only

be pleasing to look at but serve as a sanctuary and feeding ground for other

farmland wildlife. ‘fhe effect of the strip would be to act as a barrier in which

the habitat available to potentially troublesome annual species, e.g. sterile

brome, is restricted. It would also offer some protection to hedgebottom species

from accidental drift of herbicides and fertiliser.

It is generally accepted that the field edge flora of arable fields may be

influenced by agricultural inputs within the crop. In particular herbicide and

possibly fertiliser applications.

A research project to investigate the susceptibility of field margin plants

to agrochemicals, funded by the Perry Foundation, is being done at the Weed

Research Division. This report describes further evaluation of a range of

broad—leaved field edge species to commonly applied arable herbicides. Tt 13s

hoped that the information generated by this project will provide a basis for

further study aimed at achieving the 'ideal' field edge and in the short term

inform the users of agrochemicals of the potential damage that can be inflicted on

non-target plant species inhabiting farmland.

METHOD

Details of the species investigated are given in Table 1. ‘Those species

raised from seed were germinated on peatblocks in an unheated glasshouse. ‘The

seedlings were subsequently transplanted into a sandy loam soil and moved outdoors

(Birnie, 1984).

Plant material was collected from field edges throughout the spring at both

Begbroke Hill farm and Boxworth E.H.F. near Cambridge. All species were

transplanted into 18 cm diameter pots on the 9 May 1984, at a density of one 



plant/pot using the same soil mixture as described previously (Birnie,1984).

Difficulty in obtaining sufficient numbers of each species meant that not all

of the herbicide treatments were applied to all species. Treatment details are

given in Table 2. Table 3. describes the growth stage of each species at the time

of herbicide application.

Table 1. Species list and origin of plant material.

Common name

Broad—leaved dock

Cow parsley

Creeping buttercup

Creeping thistle

Field bindweed

Hemlock

Perforate St Johns Wort

Red-veined dock

Small flowered cranesbill

Smooth tare

Stinging nettle

Welted thistle

White campion

Wild white clover

White dead nettle

Yarrow

Source

Seed Field

Latin name

Rumex obtusifolius L. *

Anthriscus sylvestris(L. )Hoftm

Ranunculus repens L.

Cirsium arvense(L. )Scop.

Convolvulus arvensis L.

Conium maculatum L.

Hypericum perforatum L.

Rumex sanguineus L.

Geranium pusillum L.

Vicia tetrasperma(L. )Schreber

Urtica dioica L.

Carduus acanthoides L.

Silene alba (Miller)

Trifoliumrepens L.

Lamium album L.

Achillea millefolium L.

 



Table 2. Treatment details

* indicates herbicide treatment applied
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Table 3. Growth stage of plantspeciesat time of treatment.

Species Growth stage

——

—<<$<—

—$

Achillea millefolium

Anthriscus sylvestris

Carduus acanthiodes

Conium maculatum

Cirsium arvense

Convolvulus arvensis

Geranium pusillum

Hypericum perforatum

Lamium album

Ranunculus repens

Rumex obtusifolius

Rumex sanguineus

Silene alba

Trifolium repens

Vicia tetrasperma

Urtica dioica

mature rosette

8 leaves

mature rosette

6 leaves

10cm (height)

pre-—f lowering

flowering

3 branches

flowering

f£ lowering

13 leaves

20cm (height)

flowering

pre-flowering

4 branches

22cm (height)

Treatments were applied on the 5 June 1984 using a laboratory pot sprayer

fitted with a single Spraying Systems 8004 tee—jet nozzle at a pressure of 210 



kPa, delivering a measured volume rate of 212 1fha at 30 cm above ground level.

The volume rate was measured using the method described by Taylor and Richardson

C1972). 7

Relative humidity at the time of treatment was 77%; the maximum and minimum

temperatures were 19.4 and 8.7 C respectively

A simple scoring system on a 0-9 scale (Birnie, 1984), was used to monitor

herbicide damage. Assessments were made at weekly intervals for a period of eight

weeks and thereafter at two weekly intervals up to fifteen weeks after treatment.

At six weeks after treatment, two species, creeping buttercup and small

flowered cranesbill, became senescent. They are not, therefore, included in the

results obtained at fifteen weeks after spraying.

RESULTS AND DISCUSSION

The assessment data were subjected to analyses of variance. The data

obtained at five weeks and fifteen weeks after treatment are presented in Table 5

and 6 respectively.

The effect of individual herbicide treatments on each plant species is

described in the appendix at the back of the report.

Mecoprop:

(+)-2-( 4-chloro—2-methylphenoxy) propionic acid.

Mecoprop is a systemic hormone-type herbicide (Pesticide Manual, 1983) which

is used for the control of broad-leaved weeds in a variety of crops.

In the first trial mecoprop damaged a wide range of plants (Birnie, 1984). In

this experiment all species with the exception of white dead nettle were

significantly reduced in vigor in comparison with the unsprayed control.

Only three species made a significant recovery over the assessment period;

perforate St John's wort, broad-leaved dock and white clover. Hemlock, welted

thistle and white campion were killed. Of the other species cow parsley made a

slight recovery.

Ioxynil + bromoxynil:

4-hydroxy-—3,5-di-—iodobenzonitrile + 3,5—dibromo—4—-hydroxybenzonitrile

Loxynil + bromoxynil are both contact herbicides which inhibit photosynthesis

(Pesticide Manual, 1983). This mixture is widely used to control seedling

broad-—leaved weeds.

Both white clover and broad-leaved dock were completely unaffected by this

treatment. It is not recommended for use in white clover, which is usually

sensitive (MAFF, 1983). However, the plants treated in this experiment were well

established, which may account for the absence of herbicide damage.

Welted thistle was highly sensitive and died within five weeks of treatment.

Other species which deteriorated over the assessment period were; hemlock, white

deadnettle, smooth tare and perforate St Johns wort. By fifteen weeks after

treatment eight species; yarrow, Cow parsley, creeping thistle, red veined dock,

broad—leaved dock, white campion, white clover and stinging nettle had recovered. 



Isoproturon:

(N) —(4-isopropylpheny1 )-N,N-—dimethylurea

Isoproturon is used to control both annual grasses and some broad-leaved weeds

in winter barley, rye and wheat either pre or post—emergence of the crop (MAFF,

1985).

With the exception of smooth tare and small flowered cranesbill all species

were significantly damaged compared to the unsprayed control five weeks after

treatment.

Though perforate St John's wort and red—veined dock made some recovery over

the assessment period they were still more damaged than cow parsley and smooth

tare at fifteen weeks after treatment. Two of the species most severely damaged

,yarrow and creeping thistle, are members of the Compositae; it is interesting to

note that the only broad-leaved species which was significantly reduced in vigour

in the previous experiment (Birnie, 1984), was ox-eye daisy, also a composite.

This sensitivity may be a result of lack of a well developed root/rhizome system

at the time of treatment.

Clopyralid:

3,6-dicloropyradine—2-carboxylic acid.

This chemical is selective in graminaceous crops affecting compositae,

leguminosae and umbelliferae (Pesticide Manual, 1983).

The species which were most severely affected were; the compositae (yarrow,

welted thistle and creeping thistle) and the leguminosae (white clover and smooth

tare). Though cow parsley and hemlock, umbelliferae, were Significantly reduced

in vigour compared to the unsprayed control at five weeks, cow parsley made a

marked recovery over the following weeks.

Stinging nettle and red veined dock made some recovery during the assessment

period whereas broad-leaved dock, white campion and perforate St Johns Wort

deteriorated slightly. White dead nettle was not affected by this chemical.

Five weeks after treatment creeping buttercup was only slightly reduced in

vigor, though significantly in comparison to the unsprayed control, small flowered

cranesbill was not significantly damaged.

Diclofop—methyl1:

methyl 2—[4-(2,4-diclorophenoxy) phenoxy] propionate.

This grass specific herbicide, absorbed by both roots and shoots, can be used

in a variety of crops including wheat, oilseed rape, beans and peas (Hoechst;

1984).

None of the species treated in this experiment were severely damaged.

Hemlock, perforate St John's wort, white campion and cow parsley were, however,

reduced in vigour compared to the untreated control. At fifteen weeks after

treatment, although there was no statistically significant damage between any of

the species or between treated and untreated, the treated white campion died back

much more quickly than the untreated control. 



Chlorsulfuron:

(N)—(2-chlorobenzenesulphony1 )-N—( 4-methoxy-6-methy1-1,3,5-triazin-1-y1) urea

Chlorsulfuron is used in mixture with other chemicals to control broad--leaved

weeds in cereals, inhibiting cell division in the roots and shoots of susceptible

species (Pesticide Manual, 1983).

All species treated were significantly reduced in vigour compared to the

untreated control at five and fifteen weeks after treatment. Though stinging

nettle and yarrow had recovered slightly at fifteen weeks they were still

significantly damaged.

A wider range of field margin species should be screened against this

chemical and its analogue metsulfuron-methyl, both of which are commercially

available.

 



Table 4. Field margin species severely damaged by "erbicide treatment at fifteen

weeks.

Chemical Species with a fina! score of 4 or less

treatment

mecoprop Welted thistle

Hemlock

White campion

Smooth tare

Stinging nettle

Red Veined dock

Creeping buttercup

Creeping thistle

Field bindweed

ioxynil + Welted thistle

bromoxynil Hemlock

—_

isoproturon Yarrow

Creeping thistle

Stinging nettle

White campion

Hemlock

Creeping buttercup

Red Veined dock

clopyralid

Welted thistle

Creeping thistle

White clover

Smooth tare

diclofop-—

methyl

chlorsulfuron Cow parsley

Creeping thistle

Creeping buttercup

Small flowered cranesbill

Yarrow

CONCLUSION

The survival of both biennial and perennial species after herbicide treatment

is dependent on many factors eg. mode of action of the chemical used, species

growth stage, growing conditions etc.

In particular the ability of a species to recover from herbicide application

appears to be linked to both the possession of an underground storage organ for

2xample tap root or rhizome and the ease with which some chemicals are 



translocated within the plant.

Under field conditions even deliberate herbicide application may not kill a

species. This is borne out by previous work at the Weed Research Organization

investigating the control of perennial weeds in amenity plantings, where creeping

thistle is particularly difficult to eradicate due to its extensive creeping root

systems (Bailey,1980).

In this trial no treatment was safe to all species investigated. Indeed

mecoprop damaged all species. Although not all effects were statistically

significant, even transient scorch or deformity is unacceptable where visual

attractiveness of field edge plants is important. No single species was tolerant

to every herbicide treatment, though some, Rumex spp. were generally fairly

tolerant to most. This contrasts with the previous trial in which both common

couch and sterile brome were unaffected by the same range of herbicide treatments

(Birnie,1984).
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APPENDIX

The effect of various herbicide treatments on a range

of field margin flora. Effects were scored on a 0 - 9

scale 0 = kill, 9 = as control. Assessments were made

over a period of fifteen weeks after treatment.
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ABBREVIATIONS

SngstrBm

Abstract

acid equivalent*

acre

active ingredient*

approximately

equal to*

aqueous concentrate

bibliography

boiling point

bushel

centigrade

centimetre*

concentrated

concentration

concentration x

time product

concentration

required to kill

50% test animals

cubic centimetre®

cubic foot*

cubic inch*

cubic metre*

cubic yard*

cultivar(s)

curie*

degree Celsius”

degree centigrade

degree Fahrenheit*

diameter diam.

diameter at breast

height d.b-he

divided by* 2or /

dry matter aoMe

emulsifiable

concentrate

equal to* =

fluid fi.

foot £t

freezing point

from summary

gallon

gailons per hour

gallons per acre

gas liquid

chromatography

gramme

hectare

hectokilogram

high volume

horse power

hour

hundredweight*®

hydrogen ion

concentration*

inch

infra red

kilogramme

kilo (x107)

less than

litre

low volume

maximum

median lethal dose

medium volume

melting point

metre m

micro (x107°) vi

microgramme* Lg

micromicro

(pico: 0” ye

micrometre (micron)* pm (or pL)

micron (micrometre)*t wm (or 1)

miles per hour* mile/h

milli (x10) m

milliequivalent* meequive

milligramme mg

millilitre mi

the name micrometre is preferred to micron and pm is preferred to {l. 



willimetre*

millimicro*

tiané: 4107)

minimum

minus

minute

molar concentration*

molecule, molecular

more than

multiplied by*

normal concentration*

not dated

oil miscible

concentrate

organic matter

ounce

ounces per gallon

page

pages

parts per million

parts per million

by volume

parts per million

by weight

percent(age)

pico ~12

(micromicro: x10 ~)

pint

pints per acre

plus or minus*

post-emergence

pound

pound per acre*

pounds per minute

pound per square inch*

powder for dry

application

power take off

precipitate (noun)

min

M (small cap)

mol.

Pa

x

N (small cap)

nede

OeMeCe

(tables only)

Om.

oz

oz/gal

Pe

PPe

ppm

ppmw

%

Por pp
pint

pints/ac
-

post-em

1b

lb/ac

1b/min

1b/in®

Pe
(tables only)

Pet.O0

ppt.

pre-emergence

quart

relative humidity

revolution per minute*

second

soluble concentrate

soluble powder

solution

species (singular)

species (plural)

specific gravity

square foot*

square inch

square metre*

square root of*

sub-species*

summary

temperature

ton

tonne

ultra-low volume

ultra violet

vapour density

vapour pressure

varietas

volt

volume

volume per volume

water soluble powder

watt

weight

weight per volume*

weight per weight*

wettable powder

yard

yards per minute

pre-em.

quart

rehe

rev/min

&

vare

Vv

vol.

v/v

WeBeDe

(tables only)

W

wt

w/V

w/w

WeD.

yd

yd/min

* Those marked * should normally be used in the text as well as in tables etc. 
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(ie) WEED RESEARCH ORGANIZATION

TECHNICAL REPORTS
(Price includes surface mail; airmail £2.00 extra)

(* denotes Reports now out of print)

The botany, ecology, agronomy and control of Poa trivialis L. rough-

stalked meadow-grass. November 1966. G P Allen. Price - £0.25

Flame cultivation experiments 1965. October 1966. GW Ivens. Price - £0.25

The development of selective herbicides for kale in the United Kingdom.

2. The methylthiotriazines. Price - £0.25

The liverwort, Marchantia polymorpha L. as a weed problem in

horticulture; its extent and control. July 1968. I E Henson. Price - £0.25

Raising plants for herbicide evaluation; a comparison of compost types.

July 1968. I E Henson. Price - £0.25

Studies on the regeneration of perennial weeds in the glasshouse;

I. Temperate species. May 1969. I E Henson. Price - £0.25

Changes in the germination capacity of three Polygonum species following

low temperature moist storage. June 1969. I E Henson. Price - £0.25

Studies on the regeneration of perennial weeds in the glasshouse.

Il. Tropical species. May 1970. IE Henson. Price - £0.25

Methods'fof analysis for herbicide residues. February 1977. (second

edition). Price - £5.75

Report on a joint survey of the presence of wild oat seeds in cereal seed

drills in the United Kingdom during spring 1970. November 1970.

JG Elliott and P J Attwood. Price - £0.25

The pre-emergence selectivity of some newly developed herbicides,

Orga 3045 (in comparison with dalapon), haloxydine (PP 493), HZ 52.112,

pronamide (RH 315) and R 12001. January 1971. WG Richardson, C Parker

and K Holly. Price - £0.25

A survey from the roadside of the state of post-harvest operations in

Oxfordshire in 1971. November 1971. A Phillipson. Price - £0.25

The pre-emergence selectivity of some recently developed herbicides

in jute, kenaf and sesamum, and their activity against Oxallis

latifolia. December 1971. ML Dean and C Parker. Price -— £0.25 



A survey of cereal husbandry and weed control in three regions of

England. July 1972. A Phillipson, T W Cox and J G Elliott.

Price -— £0.35

An automatic punching counter. November 1972. RC Simmons.

Price - £0.30

The pre-emergence selectivity of some newly developed herbicides:

bentazon, BAS 3730H, metflurazone, SAN 9789, HER 52.123, U 27,267.

December 1972. WG Richardson and ML Dean. Price - £0.25

A survey of the presence of wild oats and blackgrass in parts of the

United Kingdom during summer 1972. A Phillipson. Price - £0.25

The conduct of field experiments at the Weed Research Organization.

February 1973. J G Elliott, J Holroyd and T 0 Robson. Price —

£1.25

The pre-emergence selectivity of some recently developed herbicides:

lenacil , RU 12068, metribuzin, cyprazine, EMD-IT 5914 and benthiocarb.

August 1973. W G Richardson and M L Dean. Price — f£l.7).

The post-emergence selectivity of some recently developed herbicides:

bentazon, EMD-IT 6412, cyprazine, metribuzin, chlornitrofen, glyphosate,

MC 4379, chlorfenprop-methyl. October 1973. WG Richardson and

M isDean. “Price:— £3.31

Selectivity of benzene sulphonyl carbamate herbicides between various

pasture grasses and clover. October 1973. AM Blair. Price ~ £1.05

The post-emergence selectivity of eight herbicides between pasture

grasses: RP 17623, HOE 701, BAS 3790, metoxuron, RU 12068, cyprazine,

MC 4379, metribuzin. October 1973. AM Blair.) oPrice-— £1.00

The pre-emergence selectivity between pasture grasses of twelve

herbicides: haloxydine, pronamide, NC 8438, Orga 3045, chlortoluron,

metoxuron, dicamba, isopropalin, carbetamide, MC 4379, MBR 8251 and

EMD-IT 5914. November 1973. AM Blair. Price - £1.30

Herbicides for the control of the broad-leaved dock (Rumex obtusifolius

L.). November 1973. AM Blair and J Holroyd. Price - £1.06

Factors affecting the selectivity of six soil acting herbicides against

Cyperus rotundus. February 1974. ML Dean and C Parker. Price - £1.10

The activity and post-emergence selectivity of some recently developed

herbicides: oxadiazon, U-29,722, U-27,658, metflurazone, norflurazone,

AC 50-191, AC 84,777 and iprymidam, June 1974. WG Richardson and

ML Dean. “Price. £3.62

‘A permanent automatic weather station using digital integrators.

September 1974. RC Simmons. Price £0.63.

The activity and pre-emergence selectivity of some recently developed

herbicides: trifluralin, isopropalin, oryzalin, dinitramine, bifenox

and perfluidone. November 1974. WG Richardson and M L Dean.

Prices— £2.50 
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A survey of aquatic weed control methods used by Internal Drainage

Boards, 1973. January 1975. TO Robson. Price - £1.39

The activity and pre-emergence selectivity of some recently developed

herbicides: Bayer 94871, tebuthiuron, AC 92553. March 1975.

W G Richardson and M L Dean. Price - £1.54

Studies on Imperata cylindrica (L.) Beauv. and Eupatorium odoratum L.

October 1975. GW Ivens. Price - £1.75

The activity and pre-emergence selectivity of some recently developed

herbicides: metamitron, HOE 22870, HOE 23408, RH 2915, RP 20630.

March 1976. WG Richardson, M L Dean and C Parker. Price - £3.25

The activity and post-emergence selectivity of some recently developed

herbicides: HOE 22870, HOE 23408, flamprop-methyl, metamitron and

cyperquat. May 1976. WG Richardson and C Parker. Price ~ £3.20

The activity and pre-emergence selectivity of some recently developed

herbicides: RP 20810, oxadiazon, chlornitrofen, nitrofen, flamprop-

-isopropyl. /ugust 1976. WG Richardson, ML Dean and C Parker.

Price - £2.75.

The activity and pre-emergence selectivity of some recently developed

herbicides: K 1441, mefluidide, WL 29226, epronaz, Dowco 290 and

triclopyr. November 1976. WG Richardson and C Parker. Price - £3.40.

The activity and post-emergence selectivity of some recently developed

herbicides: KUE 2079A, HOE 29152, RH 2915, Triclopyr and Dowco 290.

March 1977. WG Richardson and C Parker. Price - £3.50

The activity and pre-emergence selectivity of some recently developed

herbicides: dimefuron, hexazinone, trifop-methyl, fluothiuron,

buthidazole and butam. November 1977. WG Richardson and C Parker.

Prices 554 /5-

The activity and selectivity of the herbicides: ethofumesate, RU 12709

and isoproturon. December 1977. W G Richardson, C Parker, & ML Dean.

Price —22£4.00

Methods of analysis for determining the effects of herbicides on soil

soil micro-organisms and their activities. January 1978. M P Greaves,

S L Cooper, HA Davies, J A P Marsh & GI Wingfield. Price - £4.00

Pot experiments at the Weed Research Organization with forest crop and

weed species. February 1978. D J Turner and W G Richardson.

Price: — £2.70

ents to investigate the long-term effects of repeated

s of MCPA, tri-allate, simazine and linuron - effects on

f bariey, wheat, maize and carrots. July 1978.

D Smith and J W Ludwig. Frice - £1.20.

Factors affecting the toxicity of paraquat and dalapon to grass ewards.

March 1978. AK Oswald. Price - £2.90

The activity and post-emergence selectivity of some recently developed

herbicides: NP 48, RH 5205 and Pyridate. May 1978. WG Richardson

and C Parker. Price - £2.50 



Sedge weeds of East Africa ~ II. Distribution. July 1978. P J Terry.

Price - £1.50

The activity and selectivity of the herbicides methabenzthiazuron,

metoxuron, chlortoluron and cyanazine. September 1978.

WG Richardson and C Parker. Price - £2.20.

Antidotes for the protection of field bean (Vicia faba L.) from damage

by EPTC and other herbicides. February 1979. AM Blair. Price - £1.35

Antidotes for the protection of wheat from damage by tri-allate.

February 1979. AM Blair. Price - £2.00

The activity and pre-emergence selectivity of some recently developed

herbicices: alachlor, metolachlor, dimethachlor, alloxydim-sodium and

fluridone. April 1979. WG Richardson and C Parker. Price - £3.00

The activity and selectivity of the herbicides carbetamide, methazole,

R 11913 and OCS 21693. May 1979. WG Richardson and C Parker. Price - £1.80

Growing weeds from seeds and other propagules for experimental purposes.

July 1979. RH Webster. Price -— £1.10

The activity and pre-emergence selectivity of some recently developed

herbicides: R 40244, AC 206784, pendimethalin, butralin, acifluorfen

and FMC 39821. December 1979. WG Richardson, T M West and C Parker —

Price: —-t5-0)

The tolerance of fenugreek (Trigonella foenumgraecum L.) to various

herbicides. December 1979. WG Richardson, Price - £1.55

Recommended tests for assessing the side-effects of pesticides on the

soil microflora. April 1980. M P Greaves, N J Poole, K H Domsch,

G Jagnow and W Verstraete. Price — £2.00

Properties of natural rainfalls and their simulation in the laboratory

for pesticide research. September 1980. R C Simmons. Price - £1.25

The activity and post-emergence selectivity of some recently developed

herbicides: R 40244, DPX 4189, acifluorfen, ARD 34/02 (NP 55) and

PP 009. November 1980. WG Richardson, T M West and C Parker. Price - £3.75

. The activity and pre-emergence selectivity of some recently developed

herbicides: UBI S-734, SSH-43, ARD 34/02 (= NP 55), PP 009 and DPX 4189.

February 1981. WG Richardson, T M West and C Parker. Price - £3.50

. The activity and post-emergence selectivity of some recently developed

herbicides: SSH-41, MB 30755, AC 213087, AC 222293 and Dowco 433.

May 1981. WG Richardson, T M West and C Parker. Price - £3.50

The activity and pre-emergence selectivity of some recently developed

herbicides: chlomethoxynil, NC 20484 and MBR 18337. March 1982.

WG Richardson, T M West and C Parker. Price -— £3.00

A system for monitoring environmental factors in controlled environment

chambers and glasshouses. June 1982. RC Simmons. Price - £1.50 



The activity and pre-emergence selectivity of some recently developed

herbicides: AC 213087 and AC 222293. December 1982. WG Richardson,

T M West and C Parker. Price - £2.00

The activity and post-emergence selectivity of some recently developed

herbicides: trifopsime, glufosinate, RH 8817, MBR 18337 and NC 20484.

December 1982. WG Richardson, T M West and C Parker. Price - £3.25

The activity and pre-emergence selectivity of some recently developed

herbicides: WL 49818, WL 82830, WL 83627, WL 83801 and DPX 5648.

December 1982. WG Richardson, T M West and C Parker. Price - £4.00

The activity and late post-emergence selectivity of some recently

developed herbicides: AC 252925, DOWCO 453, HOE 33171 and HOE 35609.

March 1983. WG Richardson, T M West and G P White. Price - £3.25

The potential of various herbicides for selective control of weed

grasses and Stellaria media in newly sown ryegrass/clover leys and

ryegrass seed crops. May 1983. FW Kirkham Price - £1.75

A feasibility study of the use of chemicals for rural amenity areas.

Sponsored by the Countryside Commission. September 1983. E JP Marshal}

Price - £5.00

The activity and late post-emergence selectivity of FBC 32197.

November 1983. WG Richardson, T M West and G P White. Price - £1.25

Paraquat persistence — statistical analysis of the WRO long term trial.

January 1984. R J Hance, T H Byast, P D Smith and T M Weight. Price - £1.00

The activity and post-emergence selectivity of some recently developed

herbicides: AC 252214, DPX-T6376, and chlorazifop. February 1984.

WG Richardson, T M West and G P White. Price - £2.00.

The effect of temperature and soil moisture on the activity of isoproturon

and chlortoluron on Alopecurus myosuroides and winter wheat. May 1984.

AM Blair. Price - £2.00

A laboratory rainfall simulator for pesticide studies. May 1984.

RC Simmons. Price - £2.00

Experiments on the effects of the herbivorous fish, grass carp

(Ctenopharyngodon idella Val.) on aquatic vascular plants, algae, zooplankton

and phytoplankton and the importance of water temperature on the success of

weed control. September 1984. M C Fowler. Price — £3.50.

The activity and post-emergence selectivity of some recently developed

herbicides: MCPA-thioethyl, MI-124, tridiphane, aclonifen and RST 20024 H.

October 1984. WG Richardson and T M West. Price — £5.40

A preliminary study on the effect of some agricultural herbicides on a range

of field margin flora. November 1984. J E Birnie. Price - £2.50

The activity and pre-emergence selectivity of some recently developed

herbicides: imazaquin, isoxaben, metsulfuron-methyl, aclonifen and

orbencarb. December 1984. WG Richardson and T M West. Price - £6.50 



eee

The side effects of alloxydim sodium, sethoxydin, acifluorfen and

fluazjfop-butyl on legume growth and nodulation. January 1985. J M Bebb,

M P Greaves and WG Richardson. Price - £3.00

An IRGA system for continuous monitoring of CO, and H,0 vapour exchange

in replicate plants growing in controlled environments. January 1985.

C R Merritt and R C Simmons. Price - £3.00

A laboratory pot sprayer for use with controlled environment chambers.

February 1985. RC Simmons and J A Drinkwater. Price - £2.50

Maps of the changes in the weeds of Boddington Barn field over twenty years

(1961-1981). March 1985. R J Chancellor. Price - £4.50

The use of bentazone and pyridyl herbicides alone and in mixtures for the

control of creeping thistle (Cirsium arvense L.) in grassland. April 1985.

W G Richardson, A K Oswald and T M West. Price — £1.50

The activity and pre-emergence selectivity of some recently developed

herbicides: metazachlor, butamifos, MT-124, tridiphane, MK 616 and

prodiamine. May 1985. WG Richardson and T M West. Price - £7.00.

The potential use of grass growth retardants at Sullom Voe terminal,

Shetland. A report prepared for W J Cairns and Partners,

16 Randolph Crescent, Edinburgh, Environmental Consultants to BP Petroleum

Development Ltd as Operators of Sullom Voe Terminal. May 1985.

E J P Marshall. Price - £3.00.

A further study of the effect of six cereal herbicide treatments on a

range of broad-leaved field margin plants. June 1985. JE Birnie.

Price - £2.50
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