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Summary

The behaviors of several herbicides urcami derivatives (isoproturon, thiortolu-
ron) or dinitroanilines or i.saxaben and diflufenican has been studied in typi-

cal soils of Belgium.

The metabolisaticai of this coimipouds was appreciated in relation with the
selectivity and the action on weeds. The weather conditions essentialy the win-
ter auditions were the most important factors of this metabolisation.

The appreciation of the residual. effect in soils of substarroes used at very
low rates was carried out through bioessays with isoxaben, diflufenican and abo-
ve sulfonyl ureas.

Introduction
The control of weeds of must main arable crops is confronted by two paradoxical
aspects concerning the residual activity of herbicides. There is, on the one
hand the need to ensure a control of weeds as long as possible or, at least,
throughout the period when they present a competitive threat to the treated
crop. On the other hand the need to use products which do not persist longer
than the life of the treated crop and therefore present a phytotoxic threat to
the following crop.

To maintain ground free from weeds is particulary difficult in crops with a
long growing cycle, that is to say, those crops which are sown before the winter
and which are harvested in the summer. This is the case with us in oilseed rape

and winter cereals, the latter which is the subject of this study.

Material and methods
- Analytical method for chlortoluron, isoproturon, prosulfocarb, isoxaben and
diflufenican, as follows (5).

. Sampling the soil is sampled several times and the sampling depth is divi-

ded into three layers (0 -5 cm, 5 -10 an and 10 -30 cm).

. Extraction by an organic solvent (methanol).

. Clean up of the extract.

Adsorption chromotography on florisil microcolumn

. Instrumental analysis carried out by capillary gas liquid chromatography.

- Bioessays for the substances used at very low rates isoxaben, diflufenican and

above all sulfonyl ureas.
Samples of soil from plots of winter wheat were taken 2 days, 47 days and 4

months after treatment. The soil remained unworked. The samples were taken

at different soil depth : 0 - 2,5 cm, 0 - 5 con, 5 - 10 cm, frozen at - 22 °C,

thawed, homogenised, placed in pots and sown with seed.
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Results
Base herbicides

The results concerning the upper layer (0 - 5 cm) are presented in the annexed
curves. In the two lower layers (5 - 10 cm and 10 - 30 cm) no residue is detec-
ted beyond the sensitivity limit of the method (± 5 ag kg -1)

Previously neburon and dinitroanilines were used and studied (6).

Now, pre - winter weed control in winter cereals is based on methabenzthiazu-

ron and, above all, chlortoluron which may be applied either in pre - emergence or

autumn post- emergence up until the beginning of tillering. Studies performed
with chlortoluron have shown that in conditions of mild, wet winters, its degra-
dation was clearly more rapid than when weather conditions were more severe.
This finding has been shown to be applicable to a range of products (10).

When climatic conditions favour microbial activity and therefore the more
rapid and complete degradation of herbicides, the problem of weed control is
seen to be complicated by the fact that the same conditions are equally favoura-
ble for a more abundant and rapid proliferation of weeds.

This at least partly explains perhaps why resultats obtained in the control

of black grass (Alopecurus myosuroïdes) are often very disappointing. The appe-

arence of black grass which is resistant to (or which has acquired a resistance
to) urea derivatives is a hypothesis which has yet to be verified.

In barley, however and sometimes in wheat sown early at the same time is
barley, weed control before the winter is indispensable. Some labile herbicides

or those with short residual activity can be used but it_is necessary to comple-
te their activity with that of more residual products.

For this reason, recommendations based on both prosulfocarb, whose residual
activity is very short, and isoproturon, noted for its lack of persistence among
the urea derivatives, may be recommended for more efficaceous control of black
grass, but the efficacy must be re- enforced and completed by the application of
isoxaben or diflufenican.

lementtary herbicides

Isoxaben completes the activity of methabenzthiazuron (in pre - emergence), chlor-

toluron (in pre- emergence and in post - emergence up until tillering) (6) as well

as prosulfocarb (from emergence up until the 1 -2 leaf stage).

The residual activity of isoxaben in the soil is extremely long (3); plants
such as sugarbeet and crucifers remain sensitive to residues of this product for

many months (more than a year) after application. However, isoxaben which is

almost insoluble in water, remains concentrated in the first few centimeters (0-
2,5 cm) of the treated soil and it is not washed to any depth. Its action is

restricted to the surface, to the very young dicotyledonous weeds, in which it
penetrates above all through the stem or the cotyledons and not through the
developped leaves or roots. Isoxaben does not have a residual effect on either

grasses on which it is very selective or well developed dicotyledonous plants.

Diflufenican (DFF) can only be used, in association with isoproturon, to
which it completes activity not only against dicotyledoneous weeds but also
grasses; its residual effect is noted by a characteristic discolouration (white/
mauve colour). of young plants of both moncots and dicots (4).

Like isoxaben, this molecule remains localised to the superficial layers of

the soil and it does not leach. Whilst the residual activity in the soil may be

relatively long, the adverse consequences of this are reduced because the pro-
duct is not readily available biologically, which is to say that it is slowly
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and gradually absorbed by the young plant tissues (9). For this reason, super-

ficial tilling of the soil, that is to say a dilution of the product is usually

sufficient.

Sulfonylureas
In the absence of precise information, all those herbicides used in cereals

belonging to the sulfonyl urea group have been considered up until now as for-

ming an homogenous group presenting the same characteristics; very low dose

rate, very good crop selectivity, efficacy against young dicotyledonous weeds

and, above all, long residual soil activity.

Residual phytotoxic effects to sugarbeet and chicory appear to have been

observed in practice, particularly following a dry summer. In addition, the

leaching of certain molecules beyond a few centimeters depth of the treated soil

can not be excluded.
Given the cost and difficulty of the chemical analysis of residues of sulfo-

nyl urea in the soil and in advance of results of immunology studies, bioessays

were conducted at the Phytopharmacy Station at Gembloux with the aim of compa-

ring different sulfonyl ureas with isoxaben and diflufenican.

The residual phytotoxic effect was appreciated with the logaritnic scale

(proposed by E.W.R.C.; 1 -9 : 1 = no effect similar to control and 9 = completely

destroyed). The results are here presented.

From these preliminary, comparative, biological tests performed on sugarbeet

and mustard, it appears that, for this group of molecules, sugarbeet is more

sensitive to residual effects than mustard.
Metsulfuron- methyl still showed residual phytotoxicity 47 days after trea-

tment in the first to layers of soil, notably in the 0 5 cm depth, nor in sam-

ples taken 4 months after treatment.
Tribenuron methyl showed to be very phytotoxic in the samples taken 2 to 47

days after treatment but only in the 0 2,5 cm soil fraction.

Thifensulfuron- methyl shows a similar behaviour to the above mentioned sul-

fonyl ureas, but in sugarbeet the damage was noted at 5 -.10 cm soil depth in

the 2 and 47 days samples.
Triasulfuron showed phytotoxicity to mustard and sugarbeet in the samples

taken 4 months after treatment. In addition, the damage was observed in the 5 -

10 cm soil fraction taken 47 days after treatment, this indicating the possi-

bility of some leaching of this molecule.
Amidosulfuron has showed a similar behaviour to triasulfuron. Even through

it is mainly specific for the control of Galium aparine, this product showed

phytotoxicity to mustard and, particularly,
sugarbeet in samples taken 2 days,

47 days and even 4 months after treatment; 47 days after treatment, very severe

damage was observed at a soil depth of 5 - 10 cm.

Ohlorsulfuron which as shown to be very damaging and very persistant to the

following crop in trials conducted in 1978, 1979 and 1980 (7) was not included

in these studies; moreover it has not been commercialised in Belgium.

Conclusions
These results confirm the main points of recommendations given earlier.

- isoxaben, by may of this mode of action and residual activity is a product for

use before the winter in combination with urea derivatives and prosulfocarb; a

dose reduction is possible with the latter.
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- diflufenican (linked to isoproturon) (8) can be envisaged in winter barley
when necessary as an post-emergence autumn treatment, but it is better used at
the and of winter and in spring on winter wheat on which the dose can be
modified in mixtures, notably with grass herbicides.

- sulfonyl ureas should not be used on winter barley before the winter as they
are not useful and risk being less selective. They would only be used in
winter wheat in combination with isoproturon or in spray programmes containing
specific grass herbicides (preferably at reduced doses with isoproturon) such
as fenoxaprop -p -ethyl + safener.

For the control of Galium aparine, amidosulfuron will also be recommended.
Finally, recent developments have shown the interest in late applications of
metsulfuron- methyl for the control of perennial weeds (thistles, docks) which
caused major problems last years.
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RESIDUAL PHYTOTOXICITY OF HERBICIDES ON MUSTARD
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