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THE PRE-EMERGENCE SELECTIVITY OF SOME NEWLY DEVELOPED HERBICIDES:
BENTAZON, BAS 3730 H, METFLURAZONE, SAN 9789, HER 52.123, U 27,267

W.G Richardson* and M.L. Dean**

ARC Weed Research Organization, Begbroke Hill, Yarnton,

Oxford OX5 1PF

SUMMARY

Six newly developed herbicides were tested on a range of 33 temperate

and 17 tropical weed and crop species for their pre-emergence selectivity,

following incorporation into soil at three doses.

The pre-emergence activity of bentazon and BAS 3730H was confirmed,

paralleling results from our previous tests. Cereals and large seeded

legumes were especially tolerant of bentazon while representative Compositae

were particularly susceptible.

BAS 3730H also exhibited selectivity in large-seeded legumes but cereal

susceptibility was greater than with bentazon. The spectrum of weed control

was greater, however, and soil persistence longer for BAS 3730H than for

bentazon.

SAN 9789 was found to be more active than the related metflurazone but

both compounds exhibited characteristic chlorotic symptoms and particularly

long soil persistence. Tolerance of groundnut, cotton, carrot and kenaf was

observed with metflurazone, but only kenaf and carrot showed adequate resis-—

tance to SAN 9789. Selectivities were achieved against a range of mono- and

dicotyledonous weed species.

HER 52.123 exhibited a broad spectrum of weed control in temperate

species and selectivities were observed in large-seeded leguminous crops,

tropical cereals and kenaf. Persistence of this compound in the soil was

found to be adequate for weed control without the risk of residue damage to

following crops.

U 27,267 achieved control or useful suppression of many grass and broad-

leaved weeds. Certain large-seeded legumes and tropical cereals showed

tolerance as did sugar beet and kenaf. Selectivities tended to be marginal

however, and soil persistence was prolonged at the highest rate.

INTRODUCTION

The Herbicide Evaluation and Overseas Sections of the Weed Research

Organization investigate the selectivity of new herbicides which are in the

process of commercial development by industry. This involves application,

both pre-emergence and post-emergence, to a wide range of crop and weed

species grown in pots, as a preliminary stage of this process. The objec-

tives have been to discover selectivities additional to those pinpointed by

the firm which originally discovered the herbicidal properties of the chemicals

to obtain experience of the type of effects produced by the chemical; and to

iiahRNeene
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provide a source of information on the relative susceptibility of the species.

The latter may subsequently prove useful in considering problems such as the

cropping of land contaminated with the herbicide. Essentially the main value

of this experimentation is as a guide in the planning of further experiments

both in pots and in the field.

Attention is drawn particularly to the fact that the experiment described

here is only a preliminary guide to the relative resistance or susceptibility

of the species included. Pot experiments of this sort are not a reliable

guide to the dose levels needed to produce the same effects in the field.

Further, the experiments are conducted on only one widely grown variety of

each crop plant or on weed material from one readily available source. Large

variations in response can occur between different varieties of the same crop,

or between different strains or clones of weed species. In a few instances a

cultivar attributed to the same species as the weed has been used for ease of

propagation and there are a number of cases where a species has been included

which is a crop in some circumstances and a weed in others. The pre-emergence

experiments are conducted only on one soil type and the post-emergence experi-

ments at one growth stage. These important variables can have a profound

effect on response. For the above reasons it must be emphasized that the

data reported should be regarded primarily as a source of ideas for further

work.

The Weed Research Organization only accepts herbicides for inclusion in

its research programme if the chemical nature is disclosed. However in some

cases this disclosure is confidential for a limited period of time. Hence

there may be occasional instances in these reports where the chemical compo-

sition of a herbicide is not stated but marked as confidential. In general,

recipients of these reports will find that information on this point becomes

available from other sources in a relatively short period of time.

The present report gives data on six new herbicides drawn from two

separate experiments, presenting data on those compounds tested which are

undergoing active development or are of special interest.

METHODS AND MATEXIALS

The techniques used resembled those in previous pre-emergence selectivity

experiments (Richardson et al. 1971). Six herbicides were tested in two

separate experiments, each compound being applied at three doses and incor-

porated into the soil before planting. Incorporation was not necessarily

required to secure the maximum effect from the herbicide, but the intention

was to assess the inherent selectivity when the herbicide was distributed

throughout the growing medium.

Tin plate containers 19, 0nx 136 1ex 7.6 cm deep were filled to a depth of

6.5 em with a sandy loam topsoil from a field at Begbroke Hill. Soil condi-

tions are summarised in Table 1. The herbicides were used in the formulation

supplied by the manufacturer for field experimentation. ‘these were sprayed

on to the soil surface using a laboratory sprayer embodying a 'Teejet' fan

nozzle moving at constant speed over a spray bench. Shortly after spraying,

the soil was passed six times througna a large polythene funnel to jncorporate

the herbicide evenly through the soil. The treated soil was then used to

fill a series of 8.9 cm diameter disposable plastic pots to a depth of 6.5 cm

in which the plants were subsequently grown. 



Soil and environmental conditions

Experiment 1 Experiment 2

Bentazon BAS 3730 H

Metflurazone HER 52.123

SAN 9789

U; 275267
nS

Date of spraying 14 December 1970 17 March 1971
ec

Organic matter

Clay content

Soil moisture at spraying

John Innes base fertiliser k ke

DDT, (5% dust) k, kg

I

Temperate Tropical Temperate Tropical

Temperature, °C

Mean 18 23 18 24

Maximum 21 26 23 29

Minimum 14 19 15 21

Relative humidity (%)
Mean 5 55 60

Maximum
80 85

Minimum
30 30

eeee Se
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Pots were allocated to individual species and a specified number of

seeds sown at the appropriate depth (see T le 2). For the perennial weed

species small portions of underground system were planted as indicated in

Table 2 and all pots were replicated twice.

i
b

aCc

a

With five species, plant material was pre-treated to improve establish-

ment. Chenopodium album seeds were soaked in 0.1M potassium nitrate solution

and kept in the light for three days prior to planting. Polygonum aviculare

seeds were kept moist at 2°C for a period of at least six weeks before plant-

as were seeds of Veronica persica prior to experiment 2. Tubers of Cyperus

esculentus were stored moist at 4°C for 14 days prior to planting to break

dormancy in experiment 2, but this was omitted in experiment 1 and resulted

in the erratic germination. Rottboellia exaltata seeds were soaked for

48-72 hours in water and those which sank were lightly crushed before planting.

t e

ar

The spraying of the soil, its subsequent transfer to pots and planting

of the various species commenced on 14 December 1970 in experiment 1. The

pots were then placed in aluminium foil dishes in the glasshouses at 15°C

until completion of spraying, the whole procedure taking 1% days. For experi-

ment 2, spraying commenced 17 March 1971 and was completed early on 18 March.

The temperatures were then raised to the desired values for the temperate and

tropical species respectively. Initial watering until emergence was from

overhead using a boom with fan nozzles to give uniform treatment to all pots.

After emergence of the majority of the species pots were watered individually

from overhead according to need, using a small rose and avoiding contact with

the plants as far as possible. Conditions during the experimental periods

are summarised in Table 1 and normal daylight was supplemented in both experi-

ments with a 14 hour photoperiod using warm white fluorescent tubes.
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Table 2. Species abbreviations, varieties and stage of growth at assessment

Designa- Depth

tion and Cultivar No. of Stage of

computer or per plant- No growth at

serial source pot ing 5 assessment

number (cm) (untreated controls)

LS

Temperate species

Wheat WHEAT Joss Cambier 122 45-5 leaves,

(Triticum aestivum) (1) tillering
33-4 leaves

Bar ley BARLEY Sultan 53 leaves

(Hordeum vulgare) (2) 3-34 leaves

Oat OAT Condor 4s leaves

(Avena sativa) (3) 3-38 leaves

Perennial ryegrass PER RYGR S 23 43-5 leaves,

(Lolium perenne) (4) tillering
4-5 leaves,

tillering

3 leaves

leaves
Onion ONION Rijnsburger 2-

(Allium cepa) (8) 2

Dwarf bean DWF BEAN The Prince 18 trifoliates

(Phaseolus vulgaris) (9) 16 trifoliates

Field bean FLD BEAN Maris Bead 53 leaves

(Vicia faba) (10) 35-4 leaves

Pea PEA Dark skinned 6 leaves

(Pisum sativum) (11) perfection 53-63 leaves

White clover W CLOVER S 100 14-2 trifoliates

(Trifolium repens) (12) 1 trifoliate

Kale KALE Marrowstem 3% true leaves

(Brassica oleracea (15) 2% true leaves

acephala

Swede SWEDE Lord Derby 33 true leaves

(Brassica napus) (17) 2% true leaves

Carrot CARROT Chantenay 3% true leaves

(Daucus carota) (18) Red Core 25 true leaves

Lettuce LETTUCE Borough 45-5 true leaves

(Lactuca_ sativa) (20) Wonder 4% true leaves

Sugar beet SUG BEET 'Klein E' 43-5 true leaves

(Beta vulgaris) (21) monogerm 23-3 true leaves

Avena fatua AVE FATU Boxworth 4s leaves

(26) 4 leaves 



Designa-

tion and Cultivar No.

computer or per

serial source pot

Stage of

growth at
assessment

Species

number

CSnan
a

ALO MYOS Rothamsted 30Alopecurus

myosuroides

Poa annua

Sinapis arvensis

Raphanus

raphanistrum

Tripleurospermum

maritimum

Senecio vulgaris

Polygonum

lapathifolium

Po onum

aviculare

Galium aparine

Chenopodium album

Stellaria media

Veronica persica

Agropyron repens

Allium vineale
a

eee

Cirsium arvense

Tussilago farfara

Convolvulus

arvensis

(27)

POA ANN
(28)

SIN ARV
(30)

RAPH RAP
(31)

TRIP MAR

(33)

SEN VULG

(34)

POL LAPA

(35)

POL AVIC
(36)

GAL APAR
(38)

CHEN ALB

(39)

STSL MED

(40)

VER PERS
(42)

AG REPEN

(47)

ALL VIN

(49)

CIRS ARV
(50)

TUS FARF

(51)

CONV ARV

(52)

WRO 1966

WRO 1964

Black

Spanish

WRO 1967

WRO 1967

WRO 1965

WRO 1968

WRO 1970

Kidlington

1967

WRO 1970

WRO 1969

WRO Clone

31

WRO 1969

Clone

Clone

25

15

12

20

20

15

20

5 leaves, tillering

5 leaves, tillering

5 leaves, tillering

5 leaves, tillering

not included

23-3 true leaves

not included

23-3 true leaves

not included

63-18 true leaves

5 true leaves
23-3 true leaves

germination

2s true leaves

5-6 true leaves

4 true leaves

7 rosettes

3-4 rosettes

6-8 true leaves

2-4 true leaves

6 pairs true leaves

4 pairs true leaves

not included

4 leaves

4% leaves
4-43 leaves

2-3 leaves

2% leaves

4-5 leaves

8 leaves

5 leaves

3-4 leaves

12 leaves

10 leaves 



Designa- Depth

tion and Cultivar No. of Stage of

Species computer or per plant- No growth at

serial source pot ing - assessment

number (cm)

Rumex acetosella RUM ACET WRO Clone 1 att Vee 6 leaves

(50) not included

"Tropical" species (grown under higher of temperature regimes)

Maize MAIZE Inra 200 6 12 4-44 leaves

(Zea mays ) (58)
4-5 leaves

Sorghum SORGHUM Serena (1) Ace 43-55 leaves

(Sorghum vulgare) (59) Fetereita(2) 4-5 leaves

Rice RICE Kogbandi 23-3 leaves

(Oryza sativa) (60) 23-3 leaves

Groundnut GRNDNUT Nigeria 4-5 trifoliates

(Arachis hypogea) (64) 1968 5 trifoliates

Soyabean SOYABEAN Merit 2-3 trifoliates

(Glycine max) (65) 2 2-2% trifoliates

Cotton COTTON Samaru 263 2-4 true leaves

(Gossypium hirsutum) (66)
2-3 true leaves

true leaves

Jute JUTE Trinidad 4-5

4-5 true leaves
(Corchorus olitorius) (67) 1970

Kenaf KENAF Thai Native 2-3 true leaves

(Hibiscus (68)
2-3 true leaves

cannabinus)

Sesamum SESAMUM Addis Ababa poor germination

(Sesamum indicum) (70) 1970 4 true leaves

Eleusine indica ELEU IND WRO 1964 5-53 leaves

(74)
4-5 leaves

Echinochloa ECH CRUS WRO 1966 4-5 leaves

crus—galli (75) 4-5 leaves

Rottboellia ROTT EXA Mozambique 4-6 leaves

exaltata (76) 1970 3-4 leaves,
tillering

Digitaria DIG SANG Shell
3-5 leaves

sanguinalis (17) Research 2-4 leaves,

1965 tillering

Amaranthus AWAR RET WRO 1968 5-7 true leaves

retrof lexus (78)
5-6 true leaves 



Designa- Depth

tion and Cultivar of Stage of

Species computer or plant-

serial source pot ing

number (cm)

Expt
ie growth at

assessment

Cyperus CYP BSCU WRO Clone 2 Hee 1.2

esculentus (85) (South Africa)

Cyperus CYP ROTU WRO Clone 1 5** eZ

rotundus (86) (Rhodesia)

Oxalis OXAL LAT WRO Clone 2 10 iliee 1

latifolia (87) (ex Cornwall) bulbs 2 2-12 leaves

Eauneenercsceee

t one node rhizome fragments * aerial bulbils

tt 4 cm root fragments ** tubers

Assessment and processing ofresults

The main assessment was made directly on to punch cards 4-6 weeks after

spraying. The numbers of survivors and their vigour, expressed on a O-7

subjective scoring scale, were recorded for each treatment. Scale points

were defined as follows:

completely dead;

moribund but not all tissue dead;

alive, with some green tissue, but unlikely to make much further

growth;

very stunted, but apparently still making some growth;

considerable inhibition of growth;

readily distinguishable inhibition of growth;

some detectable adverse effect as compared with control ~- colour

difference, morphological abnormality, epinasty or very slight

reduction in growth;

7 indistinguishable from control.

The punched cards were processed by ORION computer and these results

give rise to the histograms which form the main diagrammatic presentation of

the data and are given separately for each herbicide. Each histogram indi-

cates the herbicide used, dose applied and species tested, abbreviations for

the latter being summarised in Table 2. For individual species at each dose

of herbicide there is a pair of figures; the upper figure represents mean

plant survival as a percentage of untreated controls-and the lower figure

shows mean vigour score as a percentage of untreated controls. Directly to

the right of each figure is the same information presented as a horizontal

histogram where each 'x' represents a 5% increment in the value being plotted.

An 'r' indicates a result based on one replicate only and an 'Mi' represents a

missing treatment.

In experiment 1 with certain species it was not possible to record the

final assessment on to punch cards for a variety of reasons. Po onum

lapathifolium failed to germinate and pea, sesamum, jute, soyabean and

Cyperus esculentus exhibited poor or erratic germination. However, some

indications of their resistance or susceptibility was apparent and is 



oe

referred to where relevant. Several species, notably the perennials, were

kept for a period of several months to observe later effects or the degree

of recovery from injury and these final observations are referred to in the

text.

Throughout the interpretation of the results arbitrary levels of vigour

reduction of 15% or less compared with control in respect of crops, and number of

vigour reduction of 70 or more as compared with control in respect of weeds

have been taken as the criteria of selectivity. A summary table of observed

selectivities and a series of individual comments have been made on the

results to highlight salient points for each herbicide.

Persistence of herbicides in soil

An extra identical batch of soil was sprayed and mixed for each treat-—

ment. This soil was used to obtain preliminary information on the rate of

disappearance, or persistence of the herbicides. The moist soil was stored

in screw-top glass jars in the dark at a constant temperature of 23°C,

together with jars containing samples of the same untreated control soil as

used in the experiments. Moisture levels were determined at the start of

the experiment and were checked periodically. Adjustments were made to keep

the levels’ constant. At six week intervals the soil was remixed, a subsample

drawn and a sensitive test species sown into it. Plants were raised under

normal temperate glasshouse conditions. When control plants had reached a

defined growth stage (3-4 leaves) the number of plants per pot and their

freshweight was recorded. The initial bioassay was run in the same week

as the setting up of the experiments and tests were repeated for up to one

year if necessary.
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BENTAZON

(Experiment 1)

Code number BAS 351C H Trade name Basagran

Chemical name 2-isopropy 1-1,2,8-benzothiad iazin-3-one-1, 1-dioxide

Source BASF United Kingdom Ltd, Agricultural Division, St Francis

Tower, Greyfriars, Ipswich, Suffolk IP1 1LE

Information available and suggested uses

Technical information received from the manufacturer during 1969 and

1970 and papers by Fischer (1968, 1969) reveal the post-emergence activity

and weed spectrum of this compound. It has been effective, as a post-

emergence treatment, in cereals, maize and rice against a range of species

and has also been suggested for use against Cyperus spp. A further develop-

ment has been in combination with dichlorprop for post-emergence control of

Matricaria spp. and Chrysanthemum segetum in cereals. No previous reports

have been noted regarding the soil action of this compound.

Formulation used 50 w/w a.i. wettable powder
———$————

Doses 0.66, 2.00 and 6.00 kg a.i./ha

(0.59, 1-79 and 5.36 1b a.i./ac)

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

RESULTS

Table of selectivities

DOSE CROPS: vigour reduced WEEDS: number or vigour

kg/ha by less than 15% reduced by more than 70%

aile
al

ae
ra

ae
—n
an

Ane
to

M
T
a

6.00 wheat Galium aparine

barley Chenopodium album

oat

dwarf bean + species below

field bean

maize

sorghum

rice

groundnut
alliemae

SSRNRTee

species above +

perennial rye grass Stellaria media

lettuce Cirsium arvense

cotton

kenaf + species below

soyabean
asleeltonantralntenementseihe-aaaaaname

species above +

onion Senecio vulgaris

white clover

kale

swede

sugar beet
nreinehennendllpiealbiemnnaneicnaicsinsmdiaiheniteiecnitennaAAASTON 



Comments on results

General This experiment confirms the soil activity of this compound observed

in previous tests (Richardson, W.G. unpublished data) and patterns of activity

generally followed post-emergence activity.

This compound showed marked specificity for certain broad-leaved species,

notably some Compositae, but the grasses were generally highly tolerant. This

compound was not so highly active as BAS 3730H.

Symptoms These were typical of a photosynthetic inhibitor type of compound.

No adverse effects were observed on the germination ability of the species

but symptoms developed with the growth of the plant. Slight yellowing of the

foliage was observed at lower rates with marginal stunting and retardation.

At higher rates the foliage became muck paler or chlorotic followed by

necrosis coupled with moderate to severe stunting or death.

mn
Temperate weeds and crops

Although Tripleurospermum maritimum and Chrysanthemum segetum were not

included in this test, other representative Compositae namely Senecio vulgaris

and Cirsium arvense, were found to be highly susceptible being controlled at

0.66 and 2.00 kg/ha respectively. Tussilago farfara exhibited a higher resis-

tance. Galium aparine also showed susceptibility being reduced in vigour by

50% at 2.00 kg/ha and controlled at 6.00 kg/ha. All grass weed species were

outstandingly tolerant even at 6.00 kg/ha.

All temperate crops tested, with the exception of carrot, exhibited

some tolerance to this compound. The cereals, wheat, barley and oat and the

large seeded legumes, dwarf bean and field bean were all outstandingly

tolerant at 6.00 kg/ha. Although pea does not appear in the histograms, due

to erratic germination, an occasional plant emerged at all rates and showed

no symptoms. Small seeded white clover, however, was only tolerant to 0.66

kg/ha. Perennial rye grass and surprisingly lettuce, in view of the suscep-

tibility of other Compositae, both showed resistance up to 2.00 kg/ha with

the former only being marginally affected at 6.00 kg/ha. Both kale and swede

tolerated 0.66 kg/ha, but were severely affected at higher doses, especially

swede. Sugar beet and onion were also resistant at 0.66 kg/ha with the

latter showing marginal tolerance at 2-00 kg/ha. Carrot was very sensitive

to this compound even at 0.06 kg/ha.

Pre-emergence selectivity in cereal crops and large-seeded legumes has

been demonstrated, and parallels the post-emergence activity of this compound.

The susceptibility of members of the Compositae and their selective control

in these crops and in perennial rye grass and lettuce is of considerable

interest. The results obtained with carrot suggest that various other weed

members of the Umbelliferae might show similar sensitivity and the low

tolerance of kale and particularly swede suggest that cruciferous weeds could

also prove susceptible.

Tropical weeds and crops

were controlled even at 6.00 kg/ha. Amaranthus

ible svecies but was not satisfactorily

controlled at this rate and all grass weed species showed a high degree of

tolerance. Vigour of Uyperus ulentus was reduced at 2.00 kg/ha but no

results were obtained a he higher rate iue to erratic germination. Little

retroflexus was NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)
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significant effect was observed on Cyperus rotundus or Oxalis latifolia at

6.00 kg/ha at the initial assessment and recovery was complete after six

months.

Maize, rice and sorghum were all tolerant at 6.00 kg/ha although there

was some variation in plant number of sorghum due to erratic germination.

Groundnut was also resistant to this rate while cotton, kenaf and soyabean

which is absent from the histograms due to poor germination, all tolerated

2.00 kg/ha. Jute showed no resistance even at 0.66 kg/ha.

Soil persistence

Using carrot as a sensitive test species bentazon, applied at 6.00

kg/ha, had disappeared 39 weeks after application although relatively little

had been detected since week 19. Applications of 0.66 and 2.00 kg/ha had

both disappeared after 13 weeks. At six weeks symptoms were not observed

at the lower dose but were still apparent at 2.00 kg/ha.

*

Possible uses and further testing

This herbicide appears to fill a gap in weed contro] in cereals.

Some Composttae have shown considerable resistance to phenoxya lkanoic

herbicides and also to several of the newer urea herbicides, while bentazon

has exhibited a high specificity for these species both pre- and post-

emergence. A mixture of bentazon with phenoxyalkanoic acids has already

been developed in the form of BAS 3580H to give a more complete post-

emergence spectrum of control. Similar mixtures of bentazon with certain

substituted ureas for pre-emergence treatment of large-seeded legumes and

perhaps cereals could lead to a greater weed control spectrum in these crops.

Indications with representative species suggest that Umbelliferae and

Cruciferae may also be susceptible target species and further testing of this

compound in the field as a pre-emergence treatment appear well justified.

 



epeires BENTAZON BENTAZON BENTAZON

; 0.66 kg/ha 2.00 kg/ha 6.00 kg/ha

B
6h

B
a

a

w
n

=
M
E

R
a

o
o 



BB
100

3
100

90
100

12

50

92
100

100
100

150
86

39
3

16
100

100

45
36

100

104

BENTAZON
0.66 kg/ha

OCOOoOCoOooORooNaKL

soOCOCoOcoCeeooOooConcoanKXK

oCOoCoooSoo0a

TOCOOOOOOOOOONoCoOooN

BENTAZON
2.00 kg/ha

95 sxnO0CRKRRRCOOOURGOODIC
100

2
100

9T
100

12
36

92
100

TI
50

68
64,

6
29

_ ~ Ww
W

100

e
t

3
S

R
R

6
0

B
S

a

=
o
k

O
°

o
O

2
B

38
8

BENTAZON
6.00 kg/ha

900000000000047

OOOOOCOOOCCORUSCOCRK

THOCOOSCOSOOOCCOOCK

JOOCOOOOOOOOOOCO0ORt

 



BENTAZON BENTAZON BENTAZON

0.66 kg/ha 2.00 kg/ha 6.00 kg/ha

HOOOOOOOCOOOooooCooaK+ 64 sxoqmEGReODDOEK 9 *oooqqmnONARROOOOIOK+

FOOOCCOCOOOOOOoOooCaGar 100 >s[R00KDODDGGOOOOOOOM y FOODOKOOCOROCOCOOROORC

p000.00.0008

0000

00000004

83 JOOONQWORONOOOGOUOOOUGK

THOOOORooOGoaaC OOOOOOOCOWOOX

p9.00.0.0.0.0.0

000

0.09.0>¢

FOOQOUORORROONCUK

GRNDNUT
\

( 64 )

COTTON
( 66 )

KENAF

( 68 )

Poy

ECH CRUS

L686

ROT EXAL
Tae

DIG SANG

co 4

AMAR_RET

(78 )

ies

S
5
6
8
5

8
8

S
E

R8
8

2
8

3
9 



SPECIES BENTAZON BENTAZON BENTAZON

0.66 kg/ha 2.00 kg/ha 6.00 kg/ha

Cet 100

2

700000c00RGRDECNRRR00RK 100 sxc0R@QGGERDRAGROCAACaK 108 xecEGNTCACANGEGARAOK+

A205) 100

>

ORDRGRKDCOOOCOCaGEOOC 93, scORCOODORGROOOeRCRcCK BE XCOOOEXXIOOCOSCKK

 



BAS 3730H

(Experiment 2)

Code number BAS 3730H Trade name —-

Chemical name 4~(4'-fluoropheny 1)-2-methyltetrahydro-1 ,2,4-oxadiazin~ ~

3,5-dione

Source BASF United Kingdom Ltd, Agricultural Division, St Francis

Tower, Greyfriars, Ipswich, Suffolk IP1 1LE

Information available and suggested uses

Fischer (1968, 1969) suggests good activity from this and related

compounds against Matricaria spp., Cyperaceae and a range of broadleaved

weeds. All the action is reported as being through the foliage.

Formulation used 50 w/w aeis wettable powder

Doses 0.42, 1.66 and 6.66 kg a.i./ha

(0.38, 1.48 and 5.95 lb a.i./ac)

Spray volume 384 1/ha (34.2 gal/ac)

RESULTS

Table of selectivities

DOSE CROPS: vigour reduced by WEEDS: number or vigour

kg/ha less than 15% reduced by more than 70%

none listed as no crops

tolerant

dwarf bean Poa annua

field bean Tripleurospermun maritinum

pea Senecio vulgaris

maize Polygonum lapathifolium

groundnut Polygonum aviculare

cotton Chenopodium album

Stellaria media

Veronica persica

Amaranthus retroflexus

+ species below

Secteyoeere,Sueagree aSareerledalaaaasaaes

0.42 species above + Sinapis arvensis

wheat

bar ley

oat

onion

kale

carrot

sorghum

rice

soyabean NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)
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Selective control of Amaranthus retroflexus was achieved in maize,

groundnut and cotton at 1.66 kg/ha.

Soil persistence

Using turnip as the sensitive test species residues of this compound

were detected at the 6.66 kg/ha rate 54 weeks after application. At this

time turnip fresh weight was only 28% of control but this had been steadily

increasing from 0% at week 26. Disappearance of the compound at lower rates

of application was more rapid, there being no detectable symptoms 6 and 26

weeks after treatment at the 0.42 and 1.66 kg/ha doses respectively.

Possible uses and further testing

The control or suppression of many grass weed species would appear to

give this compound some advantage over the related bentazon for pre-emergence

weed control in dicotyledonous crops. Thus it may be worth field testing of

these two compounds, in comparison, in temperate large-seeded legumes as pre-

emergence treatments. Unfortunately the margin of selectivity of BAS 3730H

in cereals is not so great as that of bentazon and hence, pre-emergence

treatments with mixtures of substituted ureas may not be so practicable.

 NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)
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NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)
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NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)
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NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)



SPECIES

KENAF
( 68 )

SESAMUM

( 70 )

ZLev_IND
( 74 )

BCH CRUS
(453

ROL EXAL
( 76 )

DIG SANG
CTE

ALAR RET

BAS 3730H BAS 3730H
0.42 kg/ha 1.66 kg/ha

SOSCOCCOCOOCOCOOCOOSI+ COOK

SOGGOCOCOOOOCOOSEL O00

FOOCOOCOOKKK SOOOORGSL

OOOQOCCOOXXAKK 200K

SOOROORROCOOIOOOOCSHt

SOG

COOCOCOOGOOOCOK

SOOOOOCOOCOCOROOOOONtT

XODOCOOGOCOOCOORSOK

XCOCHOOOCOOCOCOOOK+

SOCCOCOOOCOOOOOOGRE

SCOROOROGCOOOOOCOK

SOOO

KOKI

SODOOCCOCCOOGORI

SOOOGOOOCOOOOOL

SXPOCKOCOCOCOCOCOROOOL

TOCKOCOOOCOCOOCROOK

XOCOOGOOOCOOOOOOCROK

SOOOCOOOOOOCOCOCIOSK

XKKKKAKARAAAKKKAAAAK
YOCOOC

LAK

IKKKKKKIIK

BAS 3730H
6.66 kg/ha

 

Type text here NB: BAS 373OH is 4-(4'-fluorophenyl)-2-methyltetrahydro-1,2,4-oxadiazin-3,5-dione (BASF)
HER 52.112 is 2-amino-4-isopropylamino-6-chloro-pyrimidine (Sandoz), SAN 9789 is norflurazon,
U 27.267 is N,N-dimethyl-2-(3,4,5-tribromopyrazol-1-yl)propionamide (Upjohn)
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METFLURAZONE

(Experiment 1)

Code number SAN 6706 Trade name -

(HER 6706) iala

Chemical name 4-chloro-5- (dime thylamino)-2-(3'-trifluoromethy1pheny1)

pyridazin-3(2H)-one

Source Sandoz Ltd, 3090 Agro Kesearch, CH-4002 Basle, Switzerland

Information available and suggested uses

Technical data sheets received from the manufacturer during 1969 and

1970 report good pre-emergence activity against a range of weed species,

especially grasses. Cotton is reported as being the most tolerant crop

species and weed control is long lasting.

Formulation used 80% w/w a.i- wettable powder

Doses 0.33, 1.00 and 3.00 kg aei./ha

(0.30, 0.89 and 2.68 1b a.i./ac)

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

RESULTS

Table of selectivities

DOSE CROP: vigour reduced by WEEDS: number or vigour

kg/ha less than 15% reduced by more than 70%

icsnTcenc
e

3.00 none none listed as no crops

tolerant

eneen

aie OO) carrot Avena fatua

Alopecurus my osuroides

Senecio vulgaris

Polygonum aviculare

Galium aparine

Chenopodium album

Stellaria media

Agropyron repens

Allium vineale

Echinochloa crus-galli

+ species below

SePSSRAakREes Beaneee

species above + Poa annua

groundnut Eleusine indica

cotton Digitaria sanguinalis

kenaf Amaranthus retroflexus 



Comments on results

General The activity of this compound was found to be intermediate between

the two related compounds, SAN 9789 and HER 52.144.

Symptoms The most striking feature of this compound and SAN 9789 was the

chlorotic symptoms produced in susceptible species. Germination was

apparently unaffected but subsequent development was marked by slight yellow-

ing or chlorosis of the foliage at lower rates and complete chlorosis at the

higher doses. This is believed to be due to the prevention or retardation of

chloroplast development and symptoms are similar to those produced by

amitrole and pyriclor. Plants remained in this state for some considerable

time before collapse and death of affected tissue. Certain species such as

Agropyron repens and some Brassica spp. exhibited red or purple pigmentation

of affected foliage due to an ‘unmasking' of the naturally occurring pigments

by the lack of production of chlorophyll. According to Hilton et al. (1969)

these effects are largely due to an inhibition of carotenoid synthesis.

Perhaps it is significant that carrot, a species producing relatively large

uantities of these pigments, was the most resistant of the species tested.

Temperate weeds and crops

Ten weed species were controlled at 1.00 kg/ha most important of which,

relating to weed control in carrot, were Galium aparine, Polygonum aviculare,

Chenopodium album, Senecio vulgaris and Stellaria media. Agropyron repens

was completely killed at this rate but did recover from the 0.33 kg/ha dose

where symptoms were evident for a considerable time.

Carrot was the only crop tested to exhibit tolerance at 1.00 kg/ha.

Mild chlorosis was observed at the base of the petioles six weeks after

treatment at this rate, but these symptoms were not visible four weeks later.

Vigour was only reduced by 29% at 3.00 kg/ha but chlorosis was still visible

at the base of the petioles ten weeks after treatment although the leaves

appeared normal. No other crops were tolerant even at 0.33 kg/ha and there

appeared to be no additional tolerance due to increased seed size. Swede and

kale were particularly sensitive.

Tropical weeds and crops

Amaranthus retroflexus was particularly sensitive to this compound being

completely killed at 0.33 kg/ha. The two annual grass weeds, Hleusine indica

and Digitaria sanguinalis were also controlled at this rate, while 1.00 kg/ha

was necessary to control Echinochloa crus-galli. Rottboellia exaltata was

severely suppressed at this dose but required higher rates for control. The

response of Cyperus esculentus was somewhat variable but total chlorosis was

observed at the initial assessment from 3.00 kg/ha. Cyperus rotundus was

controlled at 1.00 kg/ha five months after treatment when there was a 99%

reduction in fresh weight compared with 50% vigour at the first assessment.

One or two shoots were beginning to recover at this latter time, but root

and rhizome development was negligible. 3.00 kg/ha had completely killed the

system by this time with pink/red or rotting tubers, while the 0.33 kg/ha

treatment had completely recovered. Oxalis latifolia was variable in response

but 3.00 kg/ha still showed some symptoms five months after treatment with

some bulbs rotting and others showing signs of recovery.

Broadleaved crops showed a greater degree of tolerance than the cereals.

Groundnut, kenaf and cotton were all unaffected at 0.33 kg/ha and the latter 
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was only reduced in vigour by 21% at 1.00 kg/ha. Neither jute or soyabean

exhibited any tolerance.

Selective pre-emergence control of Bleusine indica, Digitaria

sanguinalis and Amaranthus retroflexus was achieved in cotton, kenaf and

groundnut at 0.33 kg/ha. Although levels of selectivity were marginal,

there would also appear to be some dose at which selective control of

C. rotundus in cotton could be achieved.

Soil persistence

Using turnip as the sensitive test species, results showed an extremely

long persistence of this compound in the soil. One year after treatment at

3.00 kg/ha plants emerged but all died while at 0.33 and 1.00 kg/ha the

recovery on a fresh weight basis was 36% and 5% of control respectively.

Possible uses and further testing

Further pre-emergence testing of this compound in cotton and possibly

kenaf and groundnut would seem appropriate especially against Cyperus spp.

The extreme length of soil persistence may be a disadvantage in this

situation but it would, conversely, be a distinct advantage if the compound

is used as a total herbicide. This would perhaps be a suitable use for

this herbicide in view of the fact that 90% of the species used in this

test were controlled at 3.00 kg/ha.

 

https://www.bcpc.org/view-pdf/?pdfurl=82664



