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Abstract

The results regard a three year trial carried out in Western
Sicily aimed at evaluating any alterations in selectivity of five
of the most widely used herbicides in pre-emergence weed control
of the sunflower. The herbicides were applied in three different
times between sowing and cotyledon withdrawal from soil. |

The results obtained revealed traces of visible phytotoxicity and
a reduction in sunflower development, which could be attributed
to the use of all the herbicides tested when applied on hypocotyl
appearance (E3).

In any case, over the three years seed production was not
significantly affected by the various treatments.compared (data
not reported). :

Introduction :
Standard ° sunflower cultivation technique foresees weed control
with herbicidal application at pre-emergence. Treatment is
normally carried out at sowing or immediately after, over a
limited period. )
Due to unfavourable climatic conditions {abundant rainfall), or
reasons linked to organizational difficulties, timely
intervention 1 not always possible and hence weed control 1is
carried out at seed germination or when plantlet emergence is
near, Hence knowledge of herbicide selectivity may be inadequate
with regard to late application. .

Recently research has been carried out (Rapparini, 1990;
Covarelli et al., 1991; Saleri, 1992), to evaluate any reduction
in selectivity of some of the most common chemical formulations
adopted in -pre-emergence weed control of the sunflower, when
applied between sowing and complete cotyledon emergence.

This paper reports the results of a three year trial carried out
in Western Sicily in the "Sunflower" subproject of the "0il
Crops" Project set up by the Ministry of Forestry and
Agriculture.

Materials and Method .

The three year trial was carried out by the Istituto di Agronomia
Generale e Coltivazioni Erbacee in Palermo in two locations in
Western Sicily between 1987/89. '

The herbicides adopted and application times are reported in
tables 1 and 2. . .

The main information regarding cultivation and experiment
techniques, and the physical and chemical characteristics of the
goil, are reported in tab.3.

Herbicidal treatment was carried out with an F320-type portable
pump which distributed 400 1/ha of solution when at least 50% of
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obgserved seeds had reached the phenclogical stage desired.

To improve the evaluation of the trial the plots were
periodically weeded manually. .

In order to obtain the predetermined plant density, thinning out
was made about 20 days after emergence. i

Herbicidal selectivity on the crop was evaluated through 3
separate visual inspections 20, 40 and 60 days after -emergence,
adopting the standard EWRS method; moreover, various bilometric
and weight measurements were carried out both at thinning out and
at harvesting. The data obtained was submitted to variance
analysis and differences between the significant means were
calculated by Duncan's test. .

The thermopluviometric trend over the three years is reported in
figs. 1-3.

Results . .

Selectivity of the herbicides on the crop was evaluated according
to the number, average height and dry weight of seedlings
uprooted at thinning out. This was carried out at the same time
as the firat of the three inspections regarding visible
phytotoxicity in the crop, measured by the EWRS method:
Successively, plant height at harvesting, dry matter production
in the aerial part of the plant, and achene production were also
measured.

The results obtained in this three year trial demonstrated, a
variability in selectivity of all five herbicides tested
according to the application time. In particular the active
ingredients caused an increase in phytotoxicity when applied
after seed germination, with quite marked symptoms resulting from
the third application period.

With regard to visible crop phytotoxicity 20 days after emergence
(tab.4), all the herbicides gave rise to meore or less marked
symptoms of toxicity in relation to the application time. These
symptoms were however temporary, progressively diminishing till
they completely digappeared; 60 days after emergence for
pendimethalin and prometrine and for all application times; for
linuron for the first and second time; and for metobromuron only
in the first time. For all other treatments traces of
phytotoxicity were still present at the final inspection.

From observations made at thinning out (tab.5), a progressive
reduction in selectivity was observed with delayed herbicides
application. 1Indeed, the number, height and dry weight of the
uprooted seedlings constantly decreased from the first
application time through to the third. The differences were
statistically significant. .

Of the herbicides linuron was the least selective, determining
statistically the lowest values in all the observations carried
out at thinning out. -

Plant height at harvesting and dry matter production of the
aerial part of the plant also demonstrated a reduction in
selectivity between the first and third application times of
herbicides. : ‘ ;

For the herbicides statistically signicant differences were only
noted in 1987. These regarded plant height at harvest, and dry
matter production-of the aerial part. in the first two years. In
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particular the most developed plants were  obtained from
metobromuron and from alachlor, whereas pendimethalin and
prometrine provided the lowest wvalues; the highest biomass
production was obtained with linuron and with alachlor, the
lowest with prometrine. The action of pendimethalin was anomalous
as it provided the lowest production of aerial dry matter in 1987
and the highest in 1988.

As concerns achene production at 10% humidity (not reported),
statistically significant differences did not emerge either
between the herbicidal products or application periods. On
average yields resulted about 2.52 t/ha; 2.79 t/ha and 2.26 t/ha
respectively for the first, second and third year of the trial.

Conclusions .

The herbicides tested in this three year trial were shown to be
highly selective when utilized immediately after sowing (El), and
adequately selective when adopted at the stage in which the
radicle and hypocotyl emerge from the seed (E2); nonetheless, the
same products employed at an advanced stage when the hypocotyl
. "elbows" out of the scil (E3), caused manifest phytotoxic effects
which however did seem to be temporary. 0f the herbicides linuron °
caused the most significant reduction in sunflower . development.
Seed production in all three years did not show statistically
significant differences that could be attributed to the use of
the products or the different application times.
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