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CHLORTOLURON

SPECIES No. PRE~EMERGENCE POST-EMERGENCE

0.56 1.68 5.04 : 0.4

kg a.i./ha kg a.i./ha

WHEAT (1) 111/86 103/43 47/14 100/100 100/93 100/64

BARLEY (2) 83/71 77/36 o/c 100/93 100/79 100/50

OAT (3) 31/21 6/14 0/0 88/64 63/36 0/0

PBR RYGR (4) 3/14 c/0 C/C 100/100 31/21 C/O

ONION (8) 38/43 30/29 /C 70/86 50/5C o/c

DWF BEAN (9) 83/29 67/14 50/21 100/71 100/29 100/21

FLD BEAN (106) 63/43 32/21 16/7 100/64 0/0 0/0

PEA (11) 88/43 106/36 88/36 100/100 100/79 100/57

W CLOVER (12) 0/0 0/0 0/0 100/50 13/14 o/c

KALE (15) 0/0 c/0 c/c 89/79 0/0 0/0

CABBAGE (16) - ~ - 100/79 30/29 30/7

SWEDE (17) 0/0 0/0 0/0 100/79 80/21 0/0

CARROT (18) 0/0 0/0 0/0 100/100 75/57 0/0

PARSNIP (19) - - - 50/43 0/0 C/0

LETTUCE (20) 23/29 0/0 0/0 0/0 0/0 0/0

SUG BEET (21) 71/86 C/C 0/0 100/79 100/64 50/36

AVE FATU (26) 100/21 11/14 O/C 100/93 88/79 0/0

ALO MYOS (27) 43/29 27/21 4/7 89/79 44/21 0/0

POA ANN (28) 43/21 19/14 0/0 71/50 57/29 0/0

POA TRIV (29) - ~ - 56/50 0/0 0/0

SIN ARV (30) - ~ ~ 100/100 50/21 0/0

RAPH RAP (31) a - - 100/86 30/21 20/7

CHRY SEG (32) - - ~ M/100r M/29r M/Or

TRIP MAR (33) - - - 100/100 0/0 0/0

SEN VULG (34) : 100/86 6/14 0/0

POL LAPA (35) 100/71 o/c 0/0

POL AVIC (36) - - ~ 100/71 25/21 0/0

RUM CRIS (37) ~ - - 75/50 0/0 0/C

GAL APAR (38) 73/71 113/50 53/21 100/100 100/57 0/0

CHEN ALB (39) 0/0 C/O 0/0 92/29 0/0 0/0

STEL MED (40) 0/0 0/0 0/0 25/43 0/0 0/0

SPER ARV (41) =~ ~ - 44/50 0/0 0/0

KEY = No. of plants surviving/Vigour of survivors

Untreated = 100/100 



SPECIES

AG REPEN

AG STOLO

ALL VIN

CIRS ARV

TUS FARF

RUM ACET

MAIZE

SORGHUM

RICE

GRNDNUT

SOYABEAN

COTTON

JUTE

KENAF

TOBACCO

ELEU IND

ECH CRUS

ROT EXAL

DIG SANG

AMAR RET

PORT OLE

CYN DACT

CYP ROTU

 

No.

0.56

82/29

118/79
27/29

63/57

=/0)

100/100

138/93

104/93

69/14

158/100

45/36

25/21

108/57

36/14

109/100

KEY = No.

CHLORTOLURON

PRE-EMERGENCE

1.68
kg aei

82/21

86/50

0/0

0/0

-/O

100/93

75/93

104/71

46/7

126/79

0/0

0/0

19/14

0/0

5.04
-/ha

9/7

54/29

0/0

3/1
-/0

100/71

50/71

104/50

0/0

111/29

0/0

0/0

0/0

104/100

of plants

Untreated = 100/100

0.1

100/93

100/86

100/100

100/100

100/79

100/86

100/93

100/79

0/0

100/64

50/50

100/86

100/100

100/93

0/0

8/7

103/86

103/100

POST-EMERGENCE

O4
kg aei./ha

100/57

88/43

100/79

100/93

25/36

100/50

100/43

100/64

0/0

25/7

0/0

19/29

100/64

100/93

0/0

0/0

63/64

86/100

surviving/Vigour of survivors

ss
126

100/57

100/71

0/0

0/0

0/0

100/71

0/0

63/36

97/100
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CYANAZINE

Code number WL 19805 Trade name Fortrol

Chemical name 2-chloro-4-(1-cyano-1-methylethylamino)-6-ethylamino-

1,5,5-triazine

Structure

aCaHyNH Nps(CH), ON

Source Shell Research Ltd

Woodstock Laboratory

Sittingbourne Research Centre

Sittingbourne

Kent MEQ 8aG

Information available and suggested uses

Approved for control of annual broad-leaved weeds and Poa annua

pre- or post-emergence in pea.

It is approved in mixture with (i) linuron for control of annual weeds

pre-emergence in potato and (ii) MCPB for control of annual weeds post-

emergence in pea.

Formulation used Wettable powder 50% w/w aei-

Spray volume 338 1/ha (30.1 gal/ac)

Full results are given on pages 2940 and potential selectivities are

summarised in the following table.

 



eee

Table 9. Potential pre-emergence selectivities

RATE | CROPS: vigour reduced WEEDS: number or vigour

(kg asi./ha) | by 15% or less reduced by 70% or more

448 | maize Poa annua

; sorghum Galium aparine

| Agropyron repens

| Allium vineale
Tussilago farfara

Rumex acetosella

Eleusine indica

Echinochloa crus-galli

+ species below

as above + Avena fatua

field bean Alopecurus myosuroides

pea Senecio vulgaris

groundnut Polygonum lapathifolium

soyabean Chenopodium album

cotton | Stellaria media

kenaf Cirsium arvense

Digitaria sanguinalis None listed as no

weeds controlled

Comments on results

Activity experiment (see page 29 )

Only minor effects occurred as a result of the foliar spray, these

being more obvious on broad-leaved rather than the grass speciese Most

activity was found as a result of the soil treatments. Post-emergence

soil drenches were usually more effective than pre-emergence treatments.

In the latter, surface applications caused more toxicity than when the

herbicide was incorporated into the soil. This fact should be borne in

mind when considering the results of the pre-emergence selectivity test,

where incorporation was carried out.

Symptoms

Minor scorch symptoms were found with the foliar spray. In the soil

treatments, chlorosis preceded necrosis and die-back. Germination was

not affected by pre-emergence treatments. Thus symptoms are the same as

those for other herbicides which inhibit photosynthesis.

Soil persistence

Using perennial ryegrass as test species, a very short period of

persistence in the soil was indicated. Although all doses were initially

lethal, by the time of the first bioassay, six weeks after spraying, only

the 4.48 kg/ha dose was just detectable. 



Ot

Selectivity among temperate species

Pre-emergence

A fairly broad spectrum of weed control was found. At 1.12 kg/ha the

two annual grass weeds, Avena and Alopecurus were controlled along with

five broad-leaved weeds. Poa annua was also severely affected at this

dose (69% kill of plants). At the higher dose, Galium_aparine and all

other weeds, including the perennials were susceptible.

Field bean and pea \ n ; ; to withstand 1.12 kg/ha. The

sensitivity of certain other >reals, ryegrass and sugar beet)

suggests the possible c ntrol species should they occur as

volunteer weeds in fi

Selectivity amon;

Fre-emergence

Control of tropical annual weeds was weak at 1.12 kg/ha, only Digitaria

being just adequately s ypressed. Good control of all the annuals in the

test was achieved at 4.48 kg/ha and maize and sorghum were undamaged. The

selectivity in maize is well known but the result on sorghum is more

interesting and suggests that comparison with atrazine would be worthwhile

where the latter is marginal in safety.

Several other crops tolerated 1.12 kg/ha but damage on kenaf and

suggesting little useful selectivity.

Cotton, however, firme ‘ts relative tolerance, suffering only moderate

damage at the high d
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BARLEY

OAT

PER RYGR

ON TON

DWF BEAN

FLD BEAN

PEA

W CLOVER

KALE

SWEDE

CARROTnin

LETTUCE

FATU
MYOS

ANN
AAININ

VULG

LAPA

APAR

CHEN ALB

STEL MED

AG REPEN

 

GRNDNUT

SOYABEAN

COTTON

KENAF

ELEU IND

0.28

118/100

89/100

AND /OZ100/94af

93/100A]

100/100

113/100

—- faO56 /10N095/10
4At =

100/93

85/100
QL /oz66/94

117/100

CYANAZINE

PRE-EMERGE   

95/ 100

141/100

0/0

49/64

0/0

0/0

0/0

100/100

150/100

104/93

69/86

4147-100

82/100

81/71

21/29

98/79

115/100
g

/ 100

448

8/7

0/0

0/0

0/0

8/7
67/14

32/21

71/50

0/0

0/0

0/O

0/0

0/0

0/0
n/N() )

0/0

0/0

0/0

12/29

60/14

0/0

0/0

36/14

107/29

0/0

13/14

=/0

100/100

88/86

91/43

0/0

63/79

0/0

0/0

0/0

0/0

Saoe
lants surviving/Vigour of survivors 
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AppendixI. Species, abbreviations, cultivars and stages of growth at

assessment for pre-emergence selectivity experiments

TEMPERATES

Wheat

(Triticum aestivum)

Barley

(Hordeum vulgare)

Oat

(Avena sativa)

Perennial ryegrass

(Lolium perenne)

Cocksfoot

(Dactylis glomerata)

Timothy

(Phleum pratense)

Onion

(Allium cepa)

Dwarf bean

(Phaseolus vulgaris)

Field bean

(Vicia faba)

Designa-

tion and

computer

serial

number

WHEAT

(1)

BARLEY
(2)

R YGR

CKSFOOT
cs)

TIMTHY

(6)

DWF BEAN

(9)

FLD BEAN
(10)

Cultivar

or

source

Jufy

Jufy

Kolibri

Proctor

Proctor

Proctor

Blenda

Blenda

Condor

Bedfordshire

Champion

Becforcshire

Champion

Ri inshurger

The Prince

The Prince

The Prince

Blue Rock

Blue Rock

Maris Bead

Denth Stage of

of growth at

plan- assessment

ting (untreated

controis)
artenACY

4-4) leaves
4-44 leaves

4-5 leaves

4 leaves
7

45 leaves

44 leaves

4-45 leaves

4 leaves

4 leaves

-5-leaves,

illering

1-4 leaves,

tillering

4-5 leaves,

tillering

A
o

ix
t

3

4-44 leaves

5-6 leaves,

tillering

5 52-?3 leaves

2-21 leaves

leaves

9-1 trifo-

liate leaves

13 trifo-

liate leaves

1} trifo-
liate leaves

4-4} leaves

4~5 leaves

3i-4 leaves 



Appendix I. (Cont.)

Designa- Depth Stage of

tion and Expt Cultivar of growth at

Species computer ee or per plan- assessment
serial source pot ting (untreated

number (cm) controls)
AeNRStreNT=

Big Ben 4 ac 6 leaves

Big Ben 4 .2 54-63 leaves
Dark Skinned 4 8 5-6 leaves

Perfection

Pea PEA

(Pisum sativum)
°

White clover S 100 20 : 2-24 trifo-
(Trifolium repens) liate leaves

S 100 ee 24 trifo-

liate leaves

trifoliate2

loa e
i1€aves

S 100

Kale Marrowstem

(Brassica oleracea 2 Marrowstem

acephala) s Marrowstem

Swede
Bangholm

(Brassica napus) 2 Bangholm
: Lord Derby leaves

Chantenay ; 1.6 25 leaves

Red Core

Chantenay ) 1.6 2-25 leaves
Red Core

Chantenay ; 6 3-4 leaves

Red Core

Carrot

(Daucus carota)

Trocadero Le 4~5 leaves

Improved

Trocadero

Improved

Borough

Wonder

Lettuce LETTUCE

(Lactuca sativa) (20)

Kleine 3-4 leaves

Kleine dee 2.735 leaves

Kleine E Z é leaves

Sugar beet SUG BEET

(Beta vulgaris) (21)

19AVE FATU Wytham 61

Avena fatua (6) ) ~

Harwell 1963

3= resAlopecurus ALO MYOS SPE eeter aC eoat
1963 tillering

myosuroides (27) 3<4 leavesam " ne aves,

tillering

WRO 1967 30 5 leaves,

tillering 



Appendix I. (Cont.)

Designa-

tion and

computer

serial

number

Expt
Species No

Aene

POA ANN
Poa (28)annua

SEN VULG

(34)

Senecio vulgaris

POL LAPA
(35)

Polygonum

lapathifolium

POL AVIC

(36)

PolygonumSneadeet
aviculare

GAL APAR

(38)

Galium aparine

CHEN ALB

(39)

Chenopodium album

STEL MED
(40)

Stellaria media

AG REPEN
(47)

Agropyron repens

STOLOAgrostis stolonifera AG

(48)

ALL VIN
(4°)

Allium vineale

CIRS ARV

(50)

Cirsium arvense

Depth

Cultivar No. of

or per plan-

source pot ting

(cm)

Stage of

growth at

assessment

(untreated
controls)

Wytham 1967

Wytham 1966

Biknati

Wytham 1965

iWytham ).6 64-74 leaves
Gosford Road % ; 4-6 leaves

WRO 1964

WRO

WRO 1668

Headington

Headington 43
WRO clone 4-5

leaves

leaves

Begbroke tillering

3 leaves

WRO clone { de 64 leaves 



Appendix I. (Cont.)

Tussilago farfara

Convolvulus

arvensis

Rumex

acetosella

TROPICALS

Maize

(Zea mays)

Sorghum

(Sorghum bicolor)

Rice

(Oryza sativa)

Groundnut

(Arachis hypogea)

Soyabean

(Glycine max)

Cotton

(Gossypium hirsutum)

Kenaf

(Hibiscus

Cannabinus )

Designa-

tion and

computer

serial

number

Expt

No

TUS FARF
(51)

CONV ARV
52)

RUM ACET
(53)

MAIZE

(58)

SORGHUM

(59)

GRNDNUT

(64)

SO YABEAN

(65)

KENAF

(68)

Cultivar

or

source

WRO clone

WRO clone

WRO clone

Tapas CC

Tongan

inca, 2G

5565 Uganda

1968

Dickwea

Sri Lanka

Koglandi ‘65

Natal Common

Nigeria

Natal Common

Hursts

Samaru ?

Samaru

Samaru

Thai Native

“Oc

No.

per

pot

Depth Stage of

of growth at

plan-- assessment

ting (untreated

(cm) controls)
a

44 leaves

3~4 leaves,

tillering

25-4 leaves

54-6 leaves

54-64 leaves

4-5 leaves

4} trifo-
liate leaves

13 trifo-

liate leaves

2-24 leaves

34-4} leaves

2 leaves 



Appendix I.

Species

Eleusine indica

Echinochloa

crus~galli

Rottboellia

exaltata

Digitaria

Sanguinalis

Amaranthus

retroflexus

Cyperus esculentus

Cyperus rotundus

e

47

Designa-

tion and

computer

serial

number

ELEU IND

(74)

ECH CRUS

(75)

DIG SANG

(77)

AMAR RET
(78)

CYP ESCU
(85)

CYP ROTU
(86)

one node rhizome pieces

4 cm root sections

Exp

No

Depth

Cultivar No, of

Or per plan- assessment

source pot ting Cuntreated

(cm) controls)

Stage of
t growth at

E

Wytham

Henderson

Res. Sta.

Wytham 1961

Wytham

Ex Shell

Res. Sta.

Ex Shell

Res. Sta.

WRO

Wytham 83-95 leaves
Wytham ; 8-9 leaves

Clone 1 a

bulbs

2 node fragments
* aerial bulbils

** tubers

 



Species, abbrevi

Spraying and ass

experiment

Appendix II.

Designa~

tion anc

computer

serial

number

Species

TEMPERATES

Wheat

(Triticum aestivum)

WHEAT

(1)

BARLEY

(2)
Barley

(Hordeum vulgare)

Oat

(Avena sativa)

2nnial ryegrass PER RYGR
(a)liumperenne) (4)

ONION

(Allium cepa)

Dwarf French bean

(Phaseolus vulgaris)

FLD BEAN
(10)

Field bean

(Vicia faba)

Pea PEA

(Pisum sativum) CET)

W CLOVER

Cie)

White clover

(Trifolium repens)

Kale

(Brassica oleracea

acephala)

Cabbage

(Brassica oleracea

capitata)

CABBAGE

(16)

CARROT

(Daucus carota) (1&)

Parsnip

(Pastinaca sativa)

PRSNIP
@

Lettuce

(Lactuca sativa)

ions, cultivars and stages of growth at

sment for post~emergence selectivity

Caltivar

or

source

Kolibri

Ri jns burger

The Prince

Maris Bead

Dark

perfection

S 100

Marrowstem

Primo

Lord Derby

Chantenay

Red Core

Hollow

Crown

Borough

Wonder

skinned

No.

plants Stage of

at growth at

spray- Spraying

ing

tage of

growth at

assessment

(untreated

controls)
a

leaves “ ;
Ler ing

cl
25. se€aves

2-24 leaves oie
e tillering

leaves

: oz eet
2 uni- lectri=

foliates foliates

2-24 leaves 5 leaves

leaves & leaves

3..tri-

foliates

leaves

4 leaves

51 leaves 



(Cont. )pendix II.

Species

Polygonum
eeetee

lapathifolium

Polygonum
aiaahabnbidinenemnneamatns

avicuiare

Chenopodium album

Stellaria_media

Spergula arvensis

Designa-

tion and
computer

serial

number

ALO MYOS
(27)

POA ANN

(28)

POA TRIV
Lou
(29)

POL LAPA
(35)

POL AVIC
(36)

RUM CRIS
(37)

GAL APAR
(38)

CHEN AL
(39)

 

(qn
TEL MED

)

SPER ARV
(41)

Cultivar

or

source

Klein B

Boxworth

1967

Rothamsted

1968

Twyfords

1970

Twy fords

1969

Spanish

WRO 1968

WRO

WRO 1969

Bletchingdon

1967

WRO 1969

Gosford Road

1967

Wytham

1967

WRO 1964

No.

plants
at

spray-
ing

3

Stage of

growth at

spraying

2 leaves

34 leaves

2-24
leaves

2-4 leaves

3-3 leaves

1_21
2-2
leaves

2-24 leaves

3-4 leaves

4 leaves

24-34 leaves

1-14 leaves

24-34 leaves

14-2 leaves

1-14
rosettes

3-4 leaves

4-6 leaves

1-14
rosettes

Stage of

growth at
assessment

(untreated
controls)

1B

54 leaves,

tillering

tillering

5 leaves,

tillering

2-5
tillers

7 leaves

54 leaves

8-10 leaves

7-10 leaves

5-6 leaves

34-4 leaves

8 leaves

35 44 leaves

4h
rosettes

6 leaves

12 leaves

3 rosettes 



(Cont).

Species

Agropyron repens

Arrostis stolonifera

TROPICALS

Maize
oe :
(Zea mays )

Sorghum

(Sorghum vulgare)

Soyabean

(Glycine max)

cium hirsutum)

(Corchorus

olitorius)

Kenaf

(Hibisous
cannabinus)

Tobacco

(Nicotiana tabacum)

Eleusine indica

Echinochloa

crus-galli
ns

Rottboellia

exalt

Amaranthus

retroflexus

Designa-
tion and

computer

serial

number

AG REPEN
(47)

AG STOLO
(48)

MAIZE
(58)

SORGHUM
(59)

RICE
(60)

GRNDNUT
(64)

SOYABEAN

(65)

 

COTTON
(66)

JUTE
(67)

KENAF
(68)

TOBACCO
(69)

ELEU IND

(74)

ECH CRUS
(75)

ROTT EXA
(76)

AMAR RET
(78)

Cultivar

or

source

WRO

clone 31

WRO

clone 1

Inra 200

SB 68 70-1

Kogbandi 65-6

Natal Common

Altona

Trinidad

Thailand

1968

Yellow

Mammoth

WRO 1966

Philippines

WRO 1968

Stage of

growth at

spraying

4-3 leaves

2-24 leaves

33 leaves

2 leaves

2 leaves

4 leaves

1 tri-

foliate

1 tri-

foliate

24 leaves

3 leaves

34 leaves

leaves

2-3 leaves

2 leaves

Stage of

growth at

assessment

(untreated
controls)

53-6 leaves

7 leaves,

tillering

6-7 leaves

6-7 leaves

5-6 leaves,
tillering

6 leaves

43 tri-

foliates

3-4 leaves

97-8 leaves

5 leaves

5-6 leaves

7-8 leaves

6-7 leaves

6 leaves

6-7 leaves 



Appendix Te 6

Species

Portulaca

oleracea

Cyperus rotundus
a”ReSEY

rhizome

Designa-

tion and

computer

serial

number

PORT OLE
(79)

CYN DACT
(82

CYP ROTU
(86)

Cultivar

or

source

JRO 1967

Clone 2

Clone 1

1970 stock

** tubers

No.

plants Stage of

at growth at

spray- spraying

ing

6 leaves

3 or 4 4 leaves

5** 5-6 leaves

Stage of

growth at

assessment

(untreated
controls)

12-16 leaves

 



angstrdm

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

diameter at breast

height

divided by*

dry matter

emulsifiable

concentrate

equal to* =

fluid £L.

foot ft

ABBREVIATIONS

freezing point

from summary

gallon

gallons 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 (x10°)

less than

litre

low volume

maximum

median lethal dose

medium volume

melting point

metre

micro (x107°)

microgramme*

micromicro 12

(pico: x10 ~)*

micrometre (micron)* pm (or p)

micron (micrometre)** um (or pL)

miles per hour* mile/h

milli (x107°) m

milliequivalent* Meequiv.

milligramme mg

millilitre m1

+ The name micrometre is preferred to micron and um is preferred to |. 



millimetre*

millimicro*

(nano: x10?)

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)

n or mp

min.

min

M (small cap)

mol.

>

x

N (small cap)

Nede

OoMeCe

(tables only)

OMe

oz

oz/gal

Pe

ppe

%

P or pp
pint

pints/ac
+

post-em

1b

lb/ac

1b/min

ink

Pe
(tables only)

pet.0~

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

WeBePe

(tables only)

W

wt

w/V

w/w

WePe’

yd

ya/min

* Those marked * should normally be used in the text as well as in tables etc. 
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A survey of the presence of wild oats and blackgrass in parts of the

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