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ARD 34/02

Code number ARD 34/02
NP 55

BAS 9052

Proposed common name cietoxidim

Chemical name 2-[N-(ethoxyamino)butylidene]-5-(2-ethylthiopropy1)

-cyclohexan-1 ,3-dione

Structure

0 oe O —— CaHg

C
“ CHy— CHg—CH3

(BeBf 0

CH3

Note

There are alternative representations of this tautomeric structure,

depending how the H is placed. Either form is correct but the above is

consistent with the nomenclature used for the related alloxydim (see also

Formigoni et al, 1979).

Source May & Baker Ltd

eeeee Ongar Research Station

Fyfield Road
Ongar

Essex, UK

Information available and suggested uses

Annual and perennial grass weed control in dicotyledonous crops.

Formulation used 18.4% w/v asi. emulsifiable concentrate

Spray volume for activity experiment 370 l1/ha

for post-emergence selectivity experiment 345 1/ha

RESULTS

Full results are given in the histograms on pages 35-41 and potential

selectivities are summarised in the following table.

RATE CROPS: vigour reduced WEEDS: number or vigour
(kg a.i./ha) by 15% or less reduced by 70% or more

onion species below

dwarf bean

field bean

pea

white clover
rape

kale

cabbage

continued on page 33 

NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 
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was almost entirely confined to the grass species, the

st- and pre-emergence applications. In the former,

: eet were slightly more affected by soil drenches

foliar spray, though activity was high even in the latter, the low dose

4 kg/ha giving vigour reductions in the region of 50%. With Agropyron

however, the foliar spray was more effective than the soil drench at

doses. This should be borne in mind when conéidering: the result

ost-emergence selectivity test where there was the posssibility

and foliar uptake. Pre-emergence surface treatments tended

: than post-emergence on ryegrass and A. fatua, the

1 even at the lowest dose. The surface pre-emergen

was more effective than when the herbicide was incor

repens showed this trend only at the middle dose.

stunting of growth developed on

several days to develop and was often

i by necrosis and death. Sub-lethal

d extra tillering, leading in some 
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but on A. fatua treated with the foliar spray even the tillers became chlorotic.

Similar symptoms occurred on grasses treated pre-emergence but at higher doses

there was often a failure to emerge from the soil or from the coleoptile.

Apart from a ge stunting at the high dose with the foliar spray on kale and

dwarf bean and a mild scorch of the unifoliate leaves of the latter, possibly

due to the waein the formulation, no symptoms appeared on any broad-

leaved species.

Post-emergence selec ivit: r temperate species

With the exception of Poa annua, all annual and perennial grass wee

were controlled by the two ‘lowest doses. Poa annua was not controlled even

at the high dose. Agropyron repens recovered from initially severe effects

at 0.1 kg/ha but was pitee av the ieen& doses. The other Seerend

Agrostis stolonifé

leaved weeds

All broad-1eaved crops and onion were resistant. Several species were

kept to observe any late effects but these did not occur (other than a possible

slight reduction of nodulation of field bean roots).

Clearly this he eae offers outstanding potential for control of grass

weeds in onion and broé aved crops. Control of volunteer cereals and rye-

grass is alsoee 1 se species being as susceptible as most of the

other grasse LG detiy ity on grasses is somewhat greater than the related

alloxydim. The same defect in the weed spectrum is apparent, however, with

the resistance of A ae all broad-leaved weeds (Richardson & Parker,

1978). In view of the importance, in onion and many broad-leaved crops,

i Lxtul j with herbicides used in these crops will need

to

Post-emergence selectivi among tropical species

Excellent selectivity was demonstrated against all the grass weeds including

Rottboelliaexaltata at C Ly oein all broad-leaved crops other than sesamum.

The isteer showed some de at this dose but it is not certain that these

were due to the eshabaa. "T ia not show corresponding susceptibility to the

related alloxydim (Richardson & Parker, 1978). In general, the activity of

ARD Bi/02«on grasses was at least a4 times greater than that of alloxydim while

selectivity was at ] as good. Limited further studies at WRO have indicated

a similarly reatel stivi on perennial grasses and this compound seems likely

to have an impor role in selective control of annual and perennial grasses

in a wide range ropi crops. Cyperus species are highly tolerant but so

far there is no evidenc r tropical grass species with tolerance comparable

to that of Poa annua.

 

NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 
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= 55 see

ACTIVITY EXPERIMENT
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SPECIES

TRIP MAR
(33)

SEN VULG
(34)
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GAL APAR
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CHEN ALB
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AG REPEN
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(48)

O.1 kg/ha
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Code number PP 009

Proposed common name Fluazifop-butyl

Chemical name Butyl 2-[4-(5-trifluoromethyl-2-pyridyloxy) phenoxy]

propionate

Structure

CH3

|
CF3\- oCNocioni

ICI Plant Protection Ltd

Jealott's Hill Research Station

Bracknell

Berks RG42 6EY

UK

Information available and suggested uses

Post-emergence control of annual and perennial grass weeds and self-sown

cereals in a wide range of temperate and tropical broad-leaved crops.

Formulation used 25% w/v aei. emulsifiable concentrate

Spray volume for activity experiment 370 1/ha

for post-emergence selectivity experiment 345 1/ha

RESULTS

Full results are given in the histograms on pages 45-54 and potential

selectivities are summarised in the following table.

CROPS: vigour réduced WEEDS: number or vigour

(kg a.i./ha) by less than 15% reduced by 70% or more

1.6 | onion Bromus sterilis

dwarf bean Poa trivialis

field bean Agropyron repens

pea + species below

white clover

rape

kale

cabbage

radish

carrot

parsnip

lettuce

sugar beet

fenugreek

cowpea

groundnut

cotton

continued on page 43 

NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 



RATE
(kg aei./ha)

CROPS: vigour reduced

by less than 15%

species above +

chickpea

soyabean

jute

kenaf

tobacco

sesamum

species above +

tomato

WEEDS: number or vigour

reduced by 70% or more

Avena fatua

Holcus lanatus

Oryza _punctata

Digitaria sanguinalis

Snowdenia_ polystachya

Phalaris minor

Bromus pectinatus

+ species below

Alopecurus myosuroides

Agrostis stolonifera

Eleusine indica .

Echinochloa crus-galli

Rottboellia exaltata

Comments on results

Activity experiment

The grass species exhibited high sensitivity to PP 009 but broad-leaved

species were resistant. Post-emergence, the foliar spray was slightly more

active on perennial ryegrass and Agropyron repens than was the soil drench.

Most toxicity resulted from the pre-emergence treatments, particularly the

surface spray. Incorporating the herbicide into the soil reduced its effective-

ness as compared with the surface spray.

Symptoms

A severe inhibition of growth accompanied by chlorosis and later necrosis

were the symptoms- commonly found on the grasses treated post- and pre-emergence.

Sub-lethal doses of the foliar spray resulted in increased tiller production on

perennial ryegrass. This species in other treatments at similar doses sometimes

exhibited a darker. green colour, shininess and twisting of leaves. With A. repens

the chlorosis or almost albinism was also accompanied by a pink colouration of

leaf tissue. Higher doses pre-emergence prevented grass species either from

emerging from the soil or from the coleoptile. At lower doses plants appeared

'dart-like', which was later found to be accompanied by weakened root systems.

Only minor symptoms, such as a slight lack of vigour, mild retardation or

necrosis, were found on broad-leaved species and then only at the highest dose.

Fenugreek actually appeared a darker green colour and looked more vigorous than

untreated controls.

Post-emergence selectivity among temperate species

With the exception of Poa annua, control of grass weeds was outstanding.

Alopecurus myosuroides and Agrostis stolonifera were controlled even at 0.1

kg/ha. Avena fatua and Holcus lanatus were reduced in vigour by 50% or more

at this dose and killed or controlled at 0.4 kg/ha. Although the high dose

of 1.6 kg/ha was needed to control Bromus sterilis, Poa trivialis and Agropyron
repens, all were severely affected at lower doses. No effects were seen on

broad-leaved weeds.

Onion and all broad-leaved crops tolerated the high dose of 1.6 kg/ha.

The cereals and perennial ryegrass were sensitive even at the lower doses. 

NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 
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PP 009 thus shows outstanding selective control of annual and perennial

grass weeds, including volunteer cereals and ryegrass in onion and broad-leaved

crops. The similarity between it and the previous herbicide ARD 34/02 is

striking. The latter appears slightly more effective on some grass weeds.

Both have the intriguing defect of Poa_ annua and broad-leaved weed resistance.

Thus in the tolerant crops where these weeds are a problem, mixtures and

sequences of herbicides will need testing.

Post-emergence selectivity among tropical species

Excellent selectivity against all the tropical grass weeds was demonstrated

in all the broad-leaved crops with the exception of tomato which showed a minor

retardation of both shoot and root growth at 0.4 kg/ha. The level and type of

activity on grasses was almost identical to that of ARD 34/02 and the selectivity

correspondingly similar. Also similar activity on some perennial grass species

has been demonstrated in further work and this compound should have important

uses in a wide range of tropical broad-leaved crops. 5

 

NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 



XXXXXXXXXXXKKK

XXX
XXXXXKKKKKKKKX

xxXxxX

oO

xx
XXXXXXXXXXXKXXX

xX
SOCOOCOOOOSOOo

XXXX
XXXXXXXXXXXXXX

XXXX
SOOOCOOOL

XXXXXXXXRXKEK
XOXKKXKXKKKKXEK

SOOKXOKSOK
XXXXXXXXXXKXXK

XXXXXXKKXKKXKK
XXXXXXXXXKKKKHK

XXXXXXXXXRKK
XXXXXKXXKKXKKK

XXXXXXXXXXIOOSKH
SXOXXXXXKKXXKKKK

XXXXXKXXXXKX
XXXXXXKKXXKKKXK

XXXXXXXXXKXKKX
XXXXXXXXXXKXXKX

SOOOKEKE
SOCCOOCOCOOCOGCOOX

SOOGOGOOEXESESOE
XSOOGGOOGOOOOL

MXXKXXKKKKKE
XOXOXOXXXXXX

XXXXXXKXXXKHXK
XXXXXXXXXXXXXX

XXXXXXXXXKXXXX
XXXXXXKKKKKXKK

ey/3H9°L

pezerodizoout‘Sutzuetd-eid

‘s0ueSr19ue-92d

youerzp[tos‘aqoueSzoue-—sod
WITJeoejans

O00
XXX

°
Oo

XXXXXKXXX
XXXXXXXXXXXXXX

XOXO
XXXXXXXXXXXXKK

XXXXXKE
XXXXOOKXXKKKKK

xX
XXXXXXKKKX

XXXKXX
XXXXXXXXKXXKIK

XXXXX
XXXXOOKKKXKKKKK

XXX
XXXXX

Q
Oo

XXOXKXX
XXXXXXXXXXKXXKX

XXX
XXXXKKXKKKKKKEK

XXXXXXXXXKXKKK
XXXXXXXKXXKXXXKK

XOXOXO
XXXXXXXXXXXXKHK

XXXXXXXXXXXKKX
XXXXXXXXXKRXXKK

XXXXXXXXXXXXXX
XXXXXXXXXXXXXX

XXXXXXXXXXXXKHK
XXXXXXXXKXKXKKK

XOOXKXXXXXIISK
XXXXXXXXXKXXKK

XXXXXXXXXXXXXH
XXXXXXXKKKKKXK

XXXXXXXXXXKKXXX
XOXSOCOCOCOCOSOoOSK

XXXXXXXKKKKKXX
XXXXXXKKXX

XOSSSCGGRSOSSSx
XOOOKXOCKSOK

XXXXXXXXXXXKXXX
XXXXXXXXXKXXKXKXX

ROR
XOXKKKKK

ey/344°O

600dd

uotjyeottddeszettoy‘eoueZzewe-ysod

XXXXXXXXKK
XSOXKKKXXXXKKK

XXXXXXX
XXXXXXKKKKKK

XXXXXXXXXXXKXX
XXXXXXXXXXXXXX

XXXXKKEOKX
XXXXXXKXXKKKXK

XXXXRKEKKE
XOXOXOKK

XXXXX
XXXKKE

XXXXXX
MXKXXXXXKKKKXX

XXXXXXXXXXXXXXK
SOOOCOOOLKEIO

SOKAKKK
SOOOOOOO

xX
x

SXXKXKKKXK
XXXXXXXXXKXXXXX

XXXXXXX
XOOOOOOKKEEIOO

XXXXXXXXXKXKE
XXXXXXKXXXXKXKK

XXXKKK
XXXXXXXXXXXXX

XXXXKKXXKXKXXXXK
XXXXXXXXXXXXXK

XXXXXXXXKXXXXXX
XXXXXXXXXKXXKK

XXXXXKXXXXXKXKKK
XXX

XXXKXXXKXXXKXKKK
XXXXXXXXKKXKXKKX

XXXXXXXXXKXXXKXX
XXXXXKXXKKXXXXK

XXXXXXXKXKXXKK
SOOCOOOOOCOOOOOO

XXXXKXXKKKKXIEK
SOOOXXX

SOOQOOCOSSSOSo
XXXXXX

XXXXXXXXXXXXKK
XXXXXXXXXXXXXK

XXXXXXKXXKXXKXKXK
XXXSOKKXKKKKKKK

ey/3HL°0

DNAWISHdXEALIATLOV

-Ghne

SNAdaa
NOWAGCONDV

 



i
a

ts
KH
4

BiPs
4

4
=
=
S
te
ei
oO

ry&
Ww

f
oO
=

34
et
Aei
mn

4

XXXXXXXXXXXXXKXXXXKKX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXKXXXKXX

XXXXXXXXXXXXXXXXXKXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXKXKXXX

“XXXXXXXXXXXXXXXXKKX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXKX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXKXXXXX

XXXXXXXXXXXXXKX

XXXXXXXXXXXXXXXXKXKXX

XXXXXXXKXXKXXXKXKKXXXXKX

XXX

XXXXXXXXXXXXXXXXXX

XXX

XXXXXXXXXXXXXXXXXXXX

By/ay9°L

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXKXX

XXXXXXXXXXXXXKXXKXKXXXKX

XXXXXXXXXXXXXXXXXXKXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXKXXXXKXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXKXXXXXXKX

XXXXXXXXXXKXXXXXXXXXX

XXXXXXXXXXXXXXXXXKXXX

XXXXXXXXXXXXXXXXXXKK

XXXXXXXXXXXXXXKXXXXKXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXKXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXKXXXKXX

XXXXXX

XXXXXXXXXXXXXXXX

XXX

XXXXXX

XXXXXX

XXXXXXXXXXXXXXXXXXKX

XXX

XXXKXXXXXXKRKXKXXXXXKXXX

ey/3y4°0

 

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXKX

XXXXXXXXXXXXXXXXXXKX

XXXXXXXXXXXXXXXXXXKXX

XXXXXXXXXXKXXXXXXXXXX

XXXXXXXXXXXXKXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXKX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXKXXXXXXKXXXXXXX

XXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXX

XXXXXXXXXXXXXXKXXXXX

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

ey/341°O

Nvadand

(3)
NOINO

(4)
OkYWid

(<)
vO

(c)
AGTaVa

(tL)
LVZHM

Sa10adS

 



SFECIES

CARROT

AVE FATU
(26)

ALO MYOS
(27)

POA ANN
(28)

POA TRIV
(29)

SIN ARV
(30)

RAPH RAP
(31)

 

0.1 kg/ha

XXXXXXXXXXXXKRXKXXXXX

XXXXXXXXXXXXXK XXXXKXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXKX

XXXXXXXXXXXXXXXKXXXXX

XXXXXXXXXXXKXXXXXXXXX

XXXXXXXXXXXXKXXKRXXXXLAAAN

XXXXXXXXXXXXXXXXXXXK

XXXXXXXXXXXKXXXP

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXKXXXKKKX

XXXXXXXXXXXXXX

XXXXXXXXXXKXXXXXXXXXK

XXXXXXX

XXXXXXXXXKXXXXXXKXXXKX

XXXXXX

XXXXXXXXXXKXXXXXKXXXXX

XXXXXXXXXXKXXXKKXXXKXX

XXXXXXXXKXKXXXXKXKXKXKXXXKX

XXXXXXXXXXXXX

XXXXXXXXXXXXXXKXKXXXKXXK

XXXXXXXXXXXKXXXXXKXKXKXK

XXXXXXXXXXXXXXXKXXKXXK

XXXXXXXXXXXXKXXXXXXKXX

PP 009

0.4 kg/ha

XXXXXXXXXXXXXXXKXKXXKX

XXXXXXKXKXXKXKXXKXKXXXXXX

XXXXXXKXXXXKKXKXKXXKXKXKXKX

XXXXXXXXXXXXXXXXXXKXX

XXXXXXXXKXXKXKXKKXKXXKXXK

XXXXXXXXXXKXXXXKXXXI

XXXXXXXXXXKXKXKXXKKXXXXX

XXXXXXXXXXXXKXXXKXKXK

XXXXXXXKXXKXXKXKXXKKXKXXXK

XXXXXXXXXXXXKXXXXKKK

XXXXKXXXXXKXKKXKXXXXKXX

XXXXXXX

XXXXXXXXXXXXKX

XXX

XXXXXXXKXXXXKXXKXXXKXXK

XXXXXXXXXXKXXKXXXKXXKX

XXXKXXXXXXKXXKXKKXXKXXKX

XXXXXXXXX

XXXXXXXXKXXXXXXXXKKXKXK

XXXXXKKXXKXXKXKXXKXXXXXK

XXXXXKXXKXXXKXKXXKXXXKXXX

XXXXXXXXKXXXXXKKXXKXXXX

1.6 kg/ha

XXXXXXXXXXXXKXXXXXXXX

XXXXXXXXXXXXKXXXXXXK KX

KXXXXXXXKXXXXKXXKXXXKX

XXXXXXXXXXXXXXXXXKXKXX

XXXXXKXXXKXXKXKXKXKXKXKXXXK

XXXXXXXXKXXXKXKXKXKXKXXX

XXXXXXXXXKXXKXKXXXXK

KXXXXXXXKKXXXKXKXXXXXXKX

XXXXXXXXXXXXXXXKKKKXX

XXXXXXKXXXKXXXKXKXKXKXKXKXK

XXX

XXXXXKKKXXKKKXKXXKXXKX

XXXXXXXXXXX

XXXXXXXXXKKK

XXX

XXXKXXKKXXXKKKXKKXXXKKK

XXXXXXXXKXXXXXXXKX

XXXXXXXXXXXXXXXXKXXKXK

XXXXXXXXXXXKXXXKXX

g
rc
|
Fs
a
&
=m
Q
ej

nm
&

m
Q
8
H
—4
Hi
HH
re

&
ms

fe
~
WH

a
a

 

NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 
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Type text here NB: ARD 34/02 (NP55) is sethoxydim, DPX 4189 is chlorsulfuron, PP 009 is fluazifop-butyl,
R 40244 is flurochloridone 
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Appendix te Species abbreviations >

- 53 -

and assessment for post-emergence selectivity test.

Designa-

tion and

computer

serial

number

Cultivar

or

source

Stage of

growth at

spraying

varieties and stages of growth at spraying

Stage of

growth at

assessment

(untreated

controls,

leaf numbers

exclusive of

cotyledons)

aacPreena

Temperate species

Wheat

(Triticum aestivum)

Barley

(Hordam vulgare)

Oat

(Avena sativa)

Perennial ryegrass

(Lolium perenne)

Onion

(Allium cepa)

Dwarf bean

(Phaseolus vulgaris)

Field bean

(Vicia faba)

Pea

®isum sativum)

White clover

(Trifolium repens )

Rape

(Brassica napus

oleifera)

Kale

(Brassica oleracea

acepnala)

Cabbage

(Brassica oleracea

capitata)

Carrot

(Daucus carota)

OAT

(3)

PER RYGR
(4)

ONION

(8)

DWF BEAN

(9)

FLD BEAN
(10)

PEA
(11)

W CLOVER

(12)

RAPE

(14)

Maris

Huntsman

Sonja

Peniarth

Saco

Robusta

The Prince

Maris Bead

Dark Skinned

Perfection

S 100

Marrow Stem

Derby Day

Chantenay

Red Core

8 leaves,

2-3 tillers

8 leaves,

2- 3 tillers

6 leaves,

tillering

4 leaves

14-24 leaves

2 unifoliate

leaves

34-44 leaves

5-6 leaves

2-24 trifoliate

leaves

24 leaves

24-3 leaves

24-34 leaves

34-4 leaves

20 leaves,

8 tillers

18 leaves,

6 tillers

19 leaves,

8 tillers

19 leaves,

8 tillers

3 leaves

2-3 tri-

foliate

leaves

10 leaves

9 leaves

4-5 trifoliate

leaves

6 leaves

6 leaves

6 leaves 



Appendix 1. (cont, )

Parsnip

(Pastinaca sativa)

Lettuce

(Lactuca sativa)

Sugar beet

(Beta vulgaris)

Fenugreek

(Trigonella

foenumgreecum )

Bromus sterilis

Avena

fatua

Alopecurus

myosuroides

Poa annua

Poa trivialis

Sinapis arvensis

Raphanus

raphanistrum

Tripleurospermum

maritimum

Senecio vulgaris

Polygonum

lapathifolium

Polygonum

aviculare

Galium aparine

Designa-

tion and

computer

serial

number

PARSNIP

(19)

LETTUCE

(20)

SUG BEET

(21)

FENUGREK

(22)

BROM STE

(24)

AVE FATU

(26)

ALO MYOS

(27)

POA ANN

(28)

POA TRIV
(29)

SIN ARV
(30)

RAPH RAP
(31)

TRIP MAR
(33)

SEN VULG
(34)

POL LAPA
(35)

POL AVIC
(36)

GAL APAR

(38)

Cultivar

or

source

Avonresister

Reskia

Bourton on

the Water

WRO 1977

B&S

Supplies 1976

B&S

Supplies 1977

WRO 1978

WRO 1971

Long Black

Spanish

WRO 1975

WRO 1977

WRO 1976

B& S

Supplies 1976

WRO 1978

Stage of

growth at

spraying

24 leaves

5-6 leaves

33 leaves

24 trifoliate

leaves

8 leaves,

2 tillers

6-8 leaves,

1-2 tillers

8 leaves,

2-3 tillers

4—6 leaves

0-1 tiller

9 leaves,

tillering

24-3 leaves

24-34 leaves

5-6 leaves

4-6 leaves

24-34 leaves

nil

germination

5-6 whorls

Stage of

growth at

assessment

(untreated

controls,

leaf numbers

exclusive of

cotyledons)

4 leaves

10 leaves

8 leaves

6 trifoliate

leaves,

anthesis

20 leaves,

5 - 6 tillers

14 leaves,

3-6 tillers

30-40 leaves,

up to. 15 tillers

15-20 leaves,

up to 10 tillers

30 leaves, up to

10 tillers

7 leaves

10 leaves

12-14 leaves,

anthesis

7 leaves,

flowering

16-30 whorls 



Appendix 1.

Chenopodium album

Stellaria media

Spergula arvensis

Veronica persica

Rumex obtusifolius

Holcus lanatus

Agropyron repens

Agrostis

stolonifera

Cirsium arvense

(cont,)

Designa-

tion and

computer

serial

number

CHEN ALB
(39)

EL ME
{40 )

S

SPER ARV

(41)

ER PERS

(42)

RUM OBTU

(44)

HOLC LAN
(45)

AG REPEN

(47)

AG STOLO
(48

CIRS ARV
(50)

Cultivar Stage of

or growth at

source spraying

B&S
Supplies 1973

B&S

Supplies 1975

WRO 1968 2 whorls

WRO 1977 8 leaves

B&S

Supplies 1977

24-3 leaves

WRO 1976

WRO

Clone 31*

B and $ 2-3 leaves,

Supplies 1976 0-1 tiller

WRO 6-8 leaves

Clone: 1?*

Tropical species (grown under higher temperature regime)
akin = nS

Millet

(Pennisetum

americanum)

Maize

(Zea mays)

Sorghum

(Sorghum bicolor)

Rice

(Oryza

sativa)

Pigeon pea

(Cajanus cajan)

Cowpea

(Vigna unguiculata)
a

E
E

Chickpea

(Cicer arietinum)
CiceraS

MILLET

(57)

MAIZE

(58)

PIGEON P

(61)

COWPEA

* one node rhizome pieces

ex Bornu 3 leaves

leavesJulia

Swarna

IR 298 3-34 leaves

0-1 trifoliate

leaf

India 1977

0-1 trifoliate

leaf

India 1977

India 1976 7-9 pinnate

leaves

** root fragments

Stage of

growth at

assessment

(untreated

controls,

leaf numbers

exclusive of

cotyledons )

17 leaves,

flowering

3-4 leaves

14-20 leaves,

up to 7 tillers

40 leaves, up to

3 tillers

numerous tillers

7 leaves

74 leaves

4—5 leaves

44 trifoliate

leaves

44-2 trifoliate

leaves

12 pinnate

leaves 



Appendix 1. (cont, )

Designa-

tion and

computer

serial

number

Cultivar

or

source

Stage of

growth at

spraying

Stage of

growth at

assessment

(untreated

controls,

leaf numbers

exclusive of

cotyledons)

ee
e

nnEeEEEESN

Groundnut

(Arachis hypogaea)

Soyabean

(Glycine max)

Cotton

Gossypium hirsutum

Jute

(Corchorus olitorius)

Kenaf

(Hibiscus cannabinus )

Tobacco

(Nicotiana tabacum)

Sesamum

(Sesamum indicum)

Tomato

(Lycopersicum

esculentum)

Oryza punctata

Eleusine indica

Echinochloa

crus-galli

Rottboelliia

exaltata

Digitaria

sanguinalis

Amaranthus

retroflexus

Portulaca

oleracea

Solanum nigrumeee

GRNDNUT

(64)

SOYABEAN
(65)

COTTON
(66)

JUTE
(67)

KENAF
(68)

TOBACCO
(69)

SESAMUM

(70)

OR PUNCT
(73)

ELEU IND

(74&

ECH CRUS

(75)

ROT EXAL

(76)

DIG SANG

(77

AMAR RET
(78)

PORT OLE
(79)

SOL NIG

(81)

S 38

Bragg

26 J

Egypt 1971

A 63-440

Yellow

Mammoth

ELS.

India-1977

Ailsa Craig

Swaziland

1974

Zimbabwe

1967

WRO 1970

Zimbabwe

1974

WRO 1973

WRO 1972

WRO 1973

WRO 1976

2-3 pinnate

leaves

2 trifoliate

leaves

1-2 leaf

4 leaves

4-6 leaves

5-6 leaves

4-5 pinnate

leaves

2 leaves

5-54 leaves

34-4 leaves

24-3 leaves

44-5 leaves,
tillering

6-7 leaves

4-5 leaves

6 leaves

64 pinnate
leaves

5 trifoliate

leaves

34-4 leaves

9 leaves

7-8 leaves

Many

7-8 leaves

6-7 pinnate

leaves

4-5 leaves,

some tillering

Tillering

vigourously

6-7 leaves

Tillering

vigourously

12 leaves,

flowering

10-12 leaves

15 leaves,

flowering 



Appendix TeeaCCOnte

Snowdenia

polystachva

Phalaris

esculentus

Cyperus

rotundus

Oxalis

latifolia

Bromus

neetinatus

Designa-

tion and

computer

serial

number

SNOW POL

(83)

PHAL MIN

(84)

CYP ESCU

(85)

CYP ROTU

(86)

OXAL LAT

(87)

BROM PEC

(88)

Cultivar

or

source

Ethiopia

1978

Jordan

1977

WRO Clone 2*

(ex South

Africa)

WRO Clone 1°

(ex Zimbabwe )

WRO Clone 2**

(ex Cornwall)

Tanzania 1978

Stage of

growth at

spraying

54-6 leaves,

tillering

4-5 leaves, -

tillering

64 leaves

44-54 leaves

2-6 tri-

foliate

leaves

24-3 leaves

Stage of

growth at

assessment

(untreated

controls,

leaf numbers

exclusive of

cotyledons )

8-9 leaves

Tillering

vigourously,

anthesis

10 leaves

15 leaves

142 trifoliate

leaves

6-64 leaves

LS

* tubers ** bulbs

 



Sngstrém

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 fl.

foot ft

ABBREVIATIONS

freezing point

from summary

gallon

gaiions 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 m

micro (x10~) u

microgramme* Le

micromicro

(pico: x107!2 id Wh

micrometre (micron)* um (or pL)

micron (micrometre)*t wm (or 1)

miles per hour* mile/h

milli (x10) m

milliequivaient* moequiv.

milligramme mg

millilitre ml

¥ The name micrometre is preferred to micron and [im is preferred to Ll. 



millimetre*

millimicro* a

(nano: x10 7)

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

percentage)

pico x

(micromicro: x10
12)

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)

Ned.

OoMeCe
(tables only)

Oot.

oz

oz/gal

Pe

PPpe

%

Por pp
pint

pints/ac
-

post-em

lb

lb/ac

1b/min

1b/in®

Pe
(tables only)

Ppet.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

reh.

rev/min

Vare
y

vol.

v/¥

WeBeDe
(tables only)

W

wt

w/V

w/w

WeDe

yd

yd/min

* Those marked * should normally be used in the text as well as in tables etc. 
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