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SUMMARY

Trials were conducted in the three-year period lg8'1-Ag at the Experiment Centre of
the Department of Agronomy and Agro-Ecosystem Managment, Pisa University, situated at
Torretta, San Piero a Grado (PI).

In an experimentâl randomized block design with 5 replications, 15 treatments of
chemical weedkilling.made up of active compunds singly or in mixtures, intended for distribu-
tion at crop pre-cmcrgence, with the exception of lmazametabenz applied at post{mergence,
were compared each ycar with the control.

At the site on which the expcriments took place, the tested pre-emergence compounds
showed in general a good herbicide efficacy; Fluorchloridone, the mixure Oxyfluorfen +
Alachlor, which appeared however slightly phytotoxic, and those obtained by adding Metha-
benzthiazuron or Metobromuron or Linuron to Pendimethalin, were seen to be pârticuâlrly
actlve.

Concerning the âchene yield, in the first two experiment years the treatments which
gave the best results were Fluorchloridone and Methabenzthiazuron + Pendimethalin:
Whereas in 1989 the best results were given by the mixtures Alachlor * Linuron, Oxadiazon
+ Metolâchlor and Pendimethalin * Linuron.

Key words: Sunflower, weed control, herbicide eflicacy

INTRODUCTION

A fundamental principle concerning the compctition between cultivated plants and
weeds, is that the plants which first occupy thc ground tend to exclude the others (Crafts
and Robbins,1962). The sunflower crop is damaged but rarely completely overwhelmed
by weeds. The extent of such damage depends on the adventitious species present, on
their impact and on their period of emergencewith respect to the crop (Robinson, 1978).

It has been shown experimentally that the sunflower is negatively influenced in
particular by weeds that appear in the first wccks of its biological cycle, when the latter
is characterized by a slow rate of development (Johnson, 1971; Nalewaja et al., 1972;
Covarelli and Tei, 1983). Timely weed control in the first twenty days after emergence
enables the depressive effcct on thc crop to be curbed. The lack of control of the
adventitious plants in the first 20-30 days of the vcgetative rycle can give rise to falls in
the production of as much as 257o (Nalewaja et al., 1972; Covarelli et al., 1983). This is
also linked to the fact that the sunflowcr is most suitable in Italy in environments without
irrigation, where weed elimination is csscntial for guaranteeing the plant maximum
exploitation of the limited water resources (salera and Baldini, 1988). on the other hand,
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when the crop is well established, any adventitious flora that may emerge displays in such
a situation a nagligible compctitivcncss.

The sowing date also takes on a decisive role since it has an effect, not only on the
rapidity of emergence and growth of the sunflower, but also on thc type of weed present.
In the crops sown in central Italy at the end of winter-beginning of spring, the adven-
titious species mainly present belong to the orders Centauretalia cyani and
Chenopodietali.a nlbi, while with later sowing the latter order assumes a greater impor-
tance, as the species of the former floristic association are almost completely dead in
May-June (Covarelli, 1986; Vannozzi eraI.,1990). However, when the sunflower is sown
late or for second harvest, the weed species present are similar to those encountered in
maize crops and these belong to the associalion Panico-Setarion (Covarelli, 1981; Tei,
1e86).

The use of chemical herbicides in sunflowcr cultivation has today become indis-
pensable. The elimination of such intcrvcntion on soil previously treated for weeds can
cause yield losses due to weed action even greater than 50Vo (Chubb, 1975; Covarelli and
Tei, 1985); moreover, in various expcrimcnts conductcd in diffcrcnt ltalian cnvironments
(Covarelli and Tei, 1984; Laureti, 1985; Salera, 1986) hoeing and/or earthing up have
been shown to be unnecessary when they are carried out in addition to pre-€mergence
chemical weed control.

Therefore the research oIactive compounds showing a wide spectrum of action for
moderate doses, in whatever environment, appears of prime importance also for the
sunflower crop. For this purpose, specific research has been carried out also in Italy in
the last few years (Laurcti, 1986; Vannoz.zi and Salcra, 1986; Tei, 1986; Covarelli, 1988;
Salera and Baldini, 1988; Pirani, 1989; Tei et al., 1991) with the aim of identiffing new
formulations for this crop to be used in pre- and post-cmergence chemical weed control.

The availability of new activc compounds and the new formulations of those already
known, have prompted us to carry out the experimcnt to which this paper refers, so as to
effect an evaluation of them directcd at dctcrmining the ir efficacy as a herbicide and their
selectivity with regard to the sunflowcr.

1àble 1. Physical-chemical characteristics of the trial soils

Characteristic Value
1987 1988 1989

Sand (7a)
sitt(Vo) ......::
ctay (%)
pH (in water)
Total lime (Vo) . . .

Totalnitrogen (Vt.) . . . . . . .

Assimilable phsphorus (ppm)
(Olsen method)
Exchangeable potassium (ppm)
(internationalmethod) . . . . .

Organic matter (Vo)
(Lotti method)

29 2A 27
?a 30 29
43 42 44
7.59 7.65 7 .64

12.30 12.10 72.50
1.64 1."77 7.69

'7.63 7.45 7.56

278.20 267.50 284.50

1..78 7;14 1.85
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MATERIALS AND METHODS

The trials were conducted in the threc-year periocl 1987-89 at the Experiment
Centre of the Department of Agronomy and Agro-Ecosystem Managment, Pisa Univer-
sity, situated at Torretta, San Piero a Grado (PI).

The physical-chemical characteristics of the soils on which the research was carried
out, are shown in Table 1.

.In an experimental randomized block dcsign with 5 replications and on plots of
25 m',15 treatments of chemical weed control, made up of active compunds singly or in
mixtures, intended for distribution at crop pre-emergence, with the exception of Im-
azametabenzapplied at post-emcrgence, were compared cach year with the control. The
products tested during the three-year period, as well as their commercial names, the
period of use and the relativc doses, are rcportccl in Table 2.

For the crop, which followed durum wheat in all cases, were always aclopted the
hybrid Gloriasol and a density of 4,5 plants per m2 (65cm x 34cm). The sunflower was
always sown with an excess of seed with respcct to the density desired, so as to have
available at the moment of thinnin g (20-30 days after emergence) a sufficient number of
plants per plot on which to evaluate, by the determination of the plant's mean dryweight,
the selectivity of the active compunds towards the sunflower.

Fertilization consistcd of 150 kg/ha of nitrogen, applied at the moment of sowing,
and of 100 kg/ha of phosphoric anhydridc ar ploughing.

Sowing otthc sunflowcr took placc on thc 29th April 1987, the 18rh April 1988 and
the 26th April 1989, while thc herbicidc trcatments took place: at pre-emergence on
301411987, 191411988, anrJ 271411989; at posr-emcrgence on 2l5lt9\j,2015/1988 and
291511989 in correspondencc with the sun[lowcr's [our true leaf stage.

The application of chcmicals for wced control, diluted in a ratio of 600 litres of
water per hectare, was always carried out by means of a special pump for plot treatment.

89

thble 2. Active compounds comparcd during thc three-year experimental period

Active compounds and their perccntage in
com mercial [ormulations

commcrciar formura- pp, 
I)ose of c'f'

rions . -riod of use ( l/ha or
kq/ha \

Alachlor35Vo * Linuron i07o
Ethofumesate 71,lVo + I,inuron 50Vo

Ethofumesate 7l,1Vo + Metobromuron 507o
Fluorchloridone 257o

Imazametabenz 10% + Pendim ethalin 257o
Linuron 23,7 Vo + Monolinuron 23,7 Vo

Methabenzthiazuron 7 ÙVo * Pendimethalin 31,742
Metobromuron 507o * Metazachlor 50Vo

Metobromuron 5OVo + Metazachlor 68.5Va

Metobromuron 507o + pendim ethalin 31,7 7o

Metobromuron 507o * Prometrine SOVo

Oxadiazon 25Vo t Metolachlor 86.5Vo
Oryfluorfen 23,6% + Alachlor 43,27a
Pendimethalin 16Vo + Linuron SOVo

Imazametabenz 207o

Iilsso + l-inuron I're-emergence 5.0
'I'ramat+Linuron ' 5.0+1.0
Tramat+Patoran " 5.0+1.5
Racer " Z.s
Assert+Stomp " 4.0
Aresin S " 2.0
Tribunil +Stomp " 2.7+2.0
Patoran+ButisanS " 1.5+1.5
Patoran+Dual S ' 1.5+1.5
Patoran+Stomp ' 1.3+3.5
PatorantGesagard ' 1.0+2.0
Ronstar*Erbifos ' 2.0+1.5
Goal +Lasso ' 1.0+4.0
Panter, Inex " 6.0
Assert Post-emersence 2.O
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For every trial the following observations wcre carried out:
a) on the crop:

- periodic visual observations to evaluate possible phytotoxic phenomena due to
the herbicicles: the conventional E.VIR.S. scale was used (European Weed
Research Society), (Vercesi, 19fi3; Ferrari et al., 1987), which allows for values
from 1 to 9 (1 : absence of phytotoxicity, 9 : death of all plants)i

- mean dry weight of the plants collected at thinning (2G-30 days after emergence),
again with the aim of evaluating the selcctivity of the active compunds toward
the sunflower;

-plant height and head diameter at physiological maturity;

-achene 
yield, expressed in t/ha at 0% humidity;

-dry 
weight of 1000 achcnes;

- percentage content ol oil (% on dry matter of the seed);

b) on the weeds:

-parcel 
floristic survey by visual estimation according to the phyto-sociological

abundance-predominance method of Braun-Banquet (Braun-Blanquet, 1964;
Ferrari et al., 1987), when herbicicle action was clearly displayed and the com-
petitive effect of weeds towards the crop was considered at its maximum (Tei et
al., 1991).

All the values recorded, including the percentage ones suitably transformed, un-
derwent variance analysis according to a factorial (AxB) pattern in which the years of
execution of the trial represcnted the principal treatment (A) and the theses in com-
parison the secondary onc (B). This was made possible since homogeneous and exactly
comparable areas of the same plot of land were used in the research.

Climatic trends

Figures L,2 and 3 show the values of the mean tcmperatures over ten days and of
the rainfall recorded on the site of the experiment, during the experimental three-year
period and from March to September of the years 1967 to 1986.

Examining Figure L, it can be seen how in 1987, in correspondence with the
sunflower's emergence-two true leaf period, a total precipitation of 47.6 mm is recorded,
thanks to which more suitable conditions were made available for a valid verification of
the herbicide efficaqy and of the selectivity of the various pre--emergence active com-
punds compared one with another. Even in the days immediately following the applica-
tion of the post-emergencc products a certain amount of rain (25mm) occurred. In
general we can say that in the span of its complete biological cycle, the sunflower
benefited from favourable conditions o[ humidity, thanks to the rain spread almost
uniformly from sowing to maturity, and of temperature.

The following year (Figurc 2) the climatic trend for the experimental period,
displayed a total precipitation (347.9mm) higher than the mean for the last twenty years
(300.4mm). The mean temperatures were also scen to be generally higher than those
recorded over a period of several years. This special seasonal trend, even though it
allowed the sunflower an optimum vegetative growth, also encouraged the emergence
and the growth of weeds, which in this particular expcrimental year showed the greatest
covering percentage.
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Fig. 3 - Tbnepramre and rainfall during thc erperitrrcntal period (March - Septernber i,989).

In 1989 (Fig. 3) aftcr sowing of thc sunflower, an almost total absence of rain
(5.9mm) occurred for about a month. However during the first ten days of June and July,
a certain quantity of rain was recordcd (in both cascs greater than 30mm) which favoured
the development of the sunfiower. Finally thc rainfall which occurred in the month of
September (108.2mm) during the filling and ripening oIachenes, enabled good yields to
be achieved. Regarding the mean temperatures: their trend during the trial was greater
than that ofthe mean taken over several vears.

RESULTS AND DISCUSSION

\{eed species

In the three-ycar expcrimental period 15 weed species were recorded altogether,
mainlyvery competitive subthermophile or thermophile species, belonging to 9 botanical
families (Tab. 3). Gencrally in every trial was found a predominance of broad-leaved
adventitious plants, while among the grasses Echinochloa crus-galli, present in all three
years, and Lolium mulli.florunt, present in two trials, resulted to be the the most repre-
sentative monocotyledons, with a mean covering o1 l3Vo for the former and of IIVo for
the latter. Dicotyledon infestation was shown to be mainly made up of: Amaranthus
retroflexus, Chenopodiunt albunt and Polygonunt aviclteare , for which in the control were
recorded three-yearly mean valucs of the covering pcrcentage coefficient of2O, 17 and
'L6Vo, respectively. In two trials a significant quntity oï Polygonunt persicaria (L6Vo mean
covering), Solanunt nigrum (l}Vo) and Sinapis arvensis (9%) was also recorded. Other
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weed species (Tab. 3), whose presencc was sporadic ancl of modest proportions, were
taken into consideration as a whole for statistical processing.

fàble 3. Biological [orm, prcferential periocl of emergence, frequenry and mean
percentagc of covcring of the wccd spccies detccted in the three_year
experimental period

93

(-)A:annual;B
Spr. = spring; Ind.

= biennial. (**) A-W = autumn-wintcr; Sum. = summer;
= indifferent

Ilerbicide eflicacy and selectivity of the active compunds
With regard to hcrbicicle cfficacy (Tab. 4), the various tested products, with the

exception of Ethofumesate mixed with Linuron or with Metobromuron and Imazameta-
benz applied at post-emergcnce, displayecl for this characrer mean values all statistically
similar during the three-ycar pcriod. Among these, Fluorchloridone with 87Vo and the
mixtures Methabenzthiazuron * Penclimethalin, Oxytluorfen + Alachlor and pen-
dimethalin * Linuron, all with 85Vo,werc the active compuncls that showed the highest
numerical values of the wcecl percentage control. Moving on to examine the mean
herbicide efficary, expressed by the various pre-emergence treatments towards the
individual weeds, it is noted in Table 4 how Amaranthlts retrofleJcu.r was only partially
controlled (75%) by the mixture Imazametabenz * Pendimethalin,which showeà limita-
tions also towards Loliunt multiflorum (72%) and, solanunt nigrum (76%). chenopodium
album on the other hand partly escapecl thc herbici<le action of the mixture Metha-
benzthiazuron * Penclimethalin (53%) and that procluced by Ethofumesate + Meto-
bromuron (83%) or plus Linuron (78%). These last two mixtures, as it has already been
said, provided in general the significantly smallcst herbicicle efficacy. Regarding the
grasses present, the two treatmcnts mcntioncd abovc and those made up of Linuron +
Monolinuron and Metobromuron + Prometrinc, wcre the oncs that showed the smallest
phytocide acriviry.

Weed species rJotanicar r"",iry ?:tsl:îr ;::i:i:i ,,.î,iïi';, Mean coverine
" lorm (*) 

emcrgencc (**) trials \ '' /
Monocotyledons

Granina
Granina
Gramina
Gratnina

Atnaranthaceae
Primulaccac
Chenopodiaccae
Papaveraceae
Compositae
Polygonaceae
Polygonaccae
Crucifcrae
Cruciferac
Solanaceac
Compositae

AcB
AeB

AeB

A-W
Sum.
Ind.

Sum.
shr"v,.
Snr

Ind.
Ind.
Snr"r"
Snr
lno-
Ind.
Sum.

Ind. 1

I
I

z

I
-t

1

1

2

I

z
2

J

20
2
t7

2
76
16

J

9

10

L

J

13
11

A I op e c u nts my osur o i de s
Avena fanta
Echinochloa crus-galIi
Lolium multiflontm
Dicolvledons
Amaranthus retrofl enrs
Anagallis awewis
Chmopodium albutn
Fumaia officianalis
Matricaria chamomilla
Polygonum aviculare
Polygonum persicaria
Raphanus raphanistnun
Sinapis arvensis

Solanumnigrum
Sonchuç arven-si-s
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Of all the weeds present Po lygonLtm aviculare is the one that proved to be the most
difficult to control. In fact half the pre-emergencc products were not seen to display a

herbicide efficary greatcr than 657o. The best results were shown instead by
Fluorchloridone (83%) and Methabenzthiazuron + Pendimethalin (82Vo). Polygonum
persicaria was generally fairly well controllecl, the only exceptions being the mixtures
obtained by adding Alachlor or monolinuron or Ethofumesate to Linuron. The latter
mixture was moreover the one which showed the significantly lowest values of herbicide
efficacy (70%) with respect to Sinapis arvensis. To conclude: Tor Solanum nigrum, over
and above the treatments whose efficary towards this weed has already been mentioned,
all those obtained with Metobromuron showed very little activity. On the other hand
excellent resultswere provided by Oxyfluorfen * Alachlor (control equal to 95%),by
Linuron * Monolinuron (947o) and by Fluorchloridone (94%).

Imazametabenz, applicd post-emcrgence at the four true leaf stage of the sun-
flower, had a limitcd range of action and an incompletc herbicide efficacy, not com-
parable on average with the prc-emergcnce products. This active compound however,
showed a certain phytocide activity with regard to the Cruciferae (Sinapis arvensis and
Rap h anu s rap h a ni s tnt nt) an<l P a p av e r o c e a e p resen t.

Visual evaluation of thephytotoxicityproduced in thecrop bythevarious herbicide
treatments (E.W.R.S.), at 20 and at 40 days after their application, pointed out slight
chlorosis and slowing down of the sunflower's vegetativc dcvclopmcnt, values of 2 and 3
on the E.W.R.S. scale (phytotoxicity, respectively, in traces and very low), particularly on
the plots treated at pre-emergence with Oxyfluorfcn * Alachlor, Linuron * Mono-
linuronand Oxadiazon + Mctolachlor. In everycase thesesymptomatologies hadalready
lessened or disappeared at 40 days from the application of the products. These evalua-
tions were confirmed by the plants' dry weight determination at thinning (Table 5).
Interaction between the trcatments in fact showed that in the different trial years the
above-mentioned mixtures causcd a significative reduction in the development of the
sunflwer in the first phases of its vegctative development. Similar depressive action also
resulted, although on a smaller scalc and mainly in the 1988 trial, from the products made
up of Alachlor + Linuron, Mctobromuron * Metolachlor and Metobromuron +
Prometrine. In the treatments showing the significantly lowest values, the development
percentage reduction with respect to the control or to the apparently less phytotoxic
treatment (Imazametabenz * Pendimethalin), resulted on average between a maximum
of ISVo (Oxyfluorfen + Alachlor) and a minimum o1 4Vo (Ethofumerate +
Metobromuron).

Yield and biometric characters
Regarding the sunflower's height (Table 5), the statistical analysis did not show any

interaction between the treatments. The means of the three-year period showed on the
contrary the statistically smallest values in the control and where Imazametabenz was to
be used at postemergence. Also the various seasonal trends which occurred during the
experimental period influenccd signiticant thc plants'dcvelopment. In general also the
head diameter (Tablc 5) was little influenced by the various herbicide compounds. In fact
interaction (A x B) generally displayed significant differences only in relation to the
control and to the post-emergence herbicide which always showed the statistically lowest

95
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values. On the other hancl thc grcatcst head sizcs werc given in the first two trial years
by the treatment providing for the usc of Fluorchlorirlone and in 1989 by the mixture
Oxadiazon + Metolachlor. It shoulcl moreovcr be notecl that in the case of Im-
azametabenT. * Pendimethalin, Oxadiazon + Metolachlor and Imazametabenz, the
values shown by each of these products in 1988 antl 1989, rlicl not cliffer significantly one
with another, not"withstanding that in these two years the mean heacl dimensions were
found to be significantly differenr.

With regard to yield characters (Table 6), the weight of achenes and the percentage
of oil present in them, wcre secn to be significantly influenced only by the different
seasonal trends experienced during the trial. Both the characters in 1989 showed the
statistically greatest values.

Concerning the yicld, exprcssed in t/ha ar }Vo humidity, the interaction between
the treatments showcd how the significantly grcatcst values were obtained in 1989 with
Afachlor * Linuron (3.12 tlha) and Oxacliazon * Metolachlor (3.11 r/ha), while the
lowest were provided in 1987 by the control and the treatment at post-emergence with
Imazametabenz (respectivcly 2.09 and 2.23 t,/ha). In thc first experimenral year the
products providing thc bcst achcnc yield wcrc seen to be: Fluorchloriclone (2.75 tlhawith
an increase in thc yicld with respcct to thc control of 0.66 t/ha equal to 3l.6Vo),
Oxyfluorfen * Alachlor (2.74 tlha) and Mcthabenzthiazuron + Pendimethalin (2.72
t/ha). In 1988 due to the fact that the infcstation was particularly great that year,
Fluorchloridone enablcd, with 2.96 tlha, a yiel<l increase of as much as 0Sz t/ha
(+45.lVo). Statistically similar rcsults wcrc also displayecl by te mixtures Imazametabenz
* Pendimethalin, Mcthabcnzthiazuron * Penclimethalin and Metobromuron * Pen-
dimethalin (all with 2.95 ttha).In 1989 thc covcring pcrccnrage given by rhe advenritious
flora was lower. In this casc the mixturc that displayed the best phytocide action (Alachlor
* Linuron 3.12 tlha), providcd a yiclcl increase of 0.59 tlha (+23.3Vo). Good returns were
also given by the mlxtures Oxadiazon + Metolachlor (3.11 t/ha) and Penclimethalin *
Linuron (3.09 t/ha).

AJthough the averagc fielctyield resultcd to bcsignificantly different in the different
years of the trial, in the case of the mixtures Ethofumesate + Linuron, Ethofumesate +
Metobromuron, Linuron * Monolinuron and Oxyfluorfen * Alachlor, the returns
provided in the various years by each of them were not statistically very different one
from another.

CONCLUSIONS

Atthesiteofthccxperimcnts, thewccdflorawasmainlycomposedofdicotyledons.
Under these particular conditions the tested prc-emergence cômpounds shôwed in
general a good herbicide efficacy; Fluorchloridonc, the mixture Oxyfluorfen * Alachlor,
which appeared however slightly phytotoxic, ancl those obtainecl adcling Methabenz-
thiazuron or Metobromuron or Linuron to Pcnclimethalin, were seen to be particularly
active. Imazametabenz, applicd at post-emergcnce, was never able to adequaiely control
the weeds present; however its selcctivity towards the sunflower was seetr to be good.

Concerning thc achenc yield, in thc first two expcrimental years the treatments
which gave the best resull.s werc Fluorchloriclonc and Methabenzthiazuron + Pen-
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dimethalin, which allowed an increase in the achene yield, with respect to the control,
from about 30Vo rhc first ycar to 45Vo the second year. Whereas in 1989 the best results
were given by the mixtures Alachlor * Linuron, Oxadiazon + Metolachlor and Pen-
dimethalin * Linuron, which showed with rcspect to the control a yield increase of more
thanZOVz.
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coNl'ROI- QUTMICO Stï-EC'rM t)lt M^I-AS rrrnRI|^S EN GIR^SOL. RESULTADOS
DE UN PERIOI)O F;XPERIMI'NI'AI- I)Ii'I'RES ,tIIOS

RESUMEN

Los ensayos fueron conducidos cn un periodo de tres afios 1987-a9 en el Centro
Expcrimental dcl Depattamento de Agronomia y Manejo de Agrosistemas, Universidad de
Pisa situado en Torretta, San Piero a Crado (PI).

Con un disefro cxperimcntal de bloclues al azar con 5 repeticiones, 15 tratamientos de
harbicidas, formados de compucstos simples y en mezcla, y disefiados para distribucidn como
herbicidas de preemêrgcncia con la excepci6n de Imazametabenz aplicado en post--emergen-
cia, fueron comparados cada a6o con cl control.

En el lugar en el cual tuvieron lugar los experimentos, los compuestos de preemergencia
testâdos mostraron en general, una buena eficacia. Fluorchloridone, la mezcla Oxyfluorfen *
Alachlor, los cuales aparecieron ligéramente fitotdxicos. sin embargo, a Ios obtenidos afradien-
do a Pendimethalin Methabenzthiazuron o Metobromuron o Linuron, se observaron par-
ticularmente activos.

Con respecto al rendimiento de aquenios, en los primeros afros de experimentos los
tratamientos que dieron los mejores rcsultados fueron Fluorchloridone y Methabenzthiazuron
* Pendimethalin. Mientras en 1989 los mejores resultados fueron dados por las mezclas
Alachlor + Linuron, Oxadiazon + Metolachlorv I'endimethalin * Linuron.

CONTRôLE Cr{rMrQUIt Stir.ltcTtF t)ns 
^r)vENTIcES 

D^NS LES CULTURBS DE
TOURNESOI- RÉSULTATS PORTÀNT SUR TROIS ANNÉES D'EXPÉRIMENTATION.

RÉsuvÉ:

Les cssais ont été mcnés sur unc période de trois ans (1987-1989) au Centre Expé-
rinrental du Départenrent d'Agronomic et d'llxploitation des Agro-écosystémes, Université
de Pise, situé à'Iorretta, San I'icro a Grado (l,l).

Dans un plan expérimental (blocs aléatoires, 5 répétitions), 15 traitements de
désherbants chimiques comportant des matières actives seules ou en association et pulvérisés
en prè-émergeance (exeption faite pour l'lmazametabenz appliqué en post-émergeance) ont
été comparés chaque année au contrôle.

Sur Ies sites choisis pour l'expérimentation, les composés pulvérisés en prè-émergeance
ont montré une bonne efficacité herbicide; Fluorcloridone, l'association Oxyfluorfen +
Alachlor - qui sont apparus ôtre légéremcnt phytotoxique - et les associations obtenues par
adjonction de Pendimethalin Methalbenzthiazuron ou Methobromuron ou Linuron, se sont
révélés particulièrement acti fs.

En ce qui concerne le rendement en grains, au cours de la première des deux années
d'expérimentation les traitemcnts à base de Fluorchloridone et Meythalbenzthiazuron *
Pendimethalin ont donné les meilleurs résultats. Cependant en 1989, les meilleurs résultâts
ont été obtenus avec les associalions Alachlor + linuron, oxadiazon + Metolachlor et
Pendimethalin * Linuron.


