WP4 – Integrated weed management trials in maize
In the season of 2020, two experiments in maize were conducted at different locations. The first maize trial was
carried out at IC Jablje, experimental station of the Agricultural institute of Slovenia. The second trial was
placed at the partners Biotechnical School Rakičan experimental field.

Location: maize trial at Agricultural Institute of Slovenia (IC Jablje)
Objectives
At the end of April 2020, a demonstration field trial was set up to test various combinations of herbicide
treatment and mechanical weed control in maize. It was decided to follow similar protocol as in 2019 and the
description of the weed strategies is presented in the table below (Table 1).
Table 1: Description of strategies in the maize field trial in Jablje
Strategy

Strategy 1

Description

Standard

Label

Strategy 2
Herbicide
reduced (60 %)

Strategy 3
Herbicide
in the row

CON

HER_red

HER_row

MECH

Tillage

autumn
ploughing

autumn
ploughing

autumn
ploughing

autumn
ploughing

Herbicides

YES

YES

YES

NO

Rate

recommended
broadcast*

Application
time

early post

early post

early post

/

Growth stage

BBCH 12

BBCH 12

BBCH 12

/

Mechanical
measures

NO

YES (1 X)

YES (1 X)

YES (2 X)

Finger weeder

/

BBCH 16

BBCH 16

BBCH 14
BBCH 16

reduced (60 %) recommended in
broadcast*
the row (30 cm)**

Strategy 4
Mechanical

/

* 1406 g/ha S-metolachlor + 469 g/ha therbuthylazine + 141 g/ha mesotrione) (Lumax 3,75 L/ha)
**recommended dose was applied in the 30 cm band along the row (40 % of dose in the whole area).

The trial was planted on the 22th of April 2020 with the variety DKC 4569. At the time the soil was very dry
and without the possibilities to irrigate, the maize germinated longer than usual. Herbicide applications were
carried out in accordance with the protocol. In standard strategy 1 the recommended dose of the standard
herbicide was applied in optimum conditions at 2-3 leaf stage of maize, while most of the weeds were in the 23 leaf stage. In strategies 2 (reduced dose) and strategy 3 (band application) the same herbicide was applied at
the same time as in strategy 1, i.e. at 2-3 leaf stage of maize. First mechanical weed control in the strategy 4
was implemented on 27th of May (Figure 1). Second mechanical weed control in strategy 4 and the first hoeing
in strategies 2 and 3 were also carried out with a finger weeder on 16th of June.

Figure 1: First pass with the finger weeder in the mechanical weeding strategy 4 (MECH) at the end of May
2020

Figure 2: Second finger weeding operation in the mechanical weeding strategy 4 (MECH) in the middle of June
2020

Results of dry weed biomass collected at the end of August 2020 showed the lowest dry weed biomass in the
strategy with a reduced herbicide dose (60%) combined with mechanical weed control with 56 g per m2. This
was followed by a standard strategy with the recommended dose (strategy 1; 72 g / m2). The use of herbicide in
a row in combination with finger weeding (strategy 2; 234 g / m2) was less effective. Most dry weed biomass
was recorded in treatment (MECH) with only mechanical weed control measures (MECH; 383 g / m2) (Figure
1).

Figure 1: Weed biomass in maize at the end of growing season 2020 in Jablje
Maize dry grain yields measured in 2020 were strongly above the average for this region due to favorable
weather conditions with enough precipitation through the entire season. Maize yields were closely related to the
dry weed biomass with moderate negative effect on the grain yield. The greatest maize dry grain yield (16 t/ha)
was achieved by applying reduced herbicide dose supplemented with finger weeding (strategy 2). Similar
yields were achieved also in the standard herbicide application (15,8 t/ha). Yields in the strategy with band
spraying followed by finger weeding (15,1 t/ha) were similar to mechanical strategy with only mechanical
weeding (14,9 t/ha; Figure 2).

Figure 2: Maize dry grain yield in different weed management strategies
Due to restriction measures in times of COVID-19 pandemic, the results of the experiment were presented with
the online lecture and additional guided field tour at the Maize Field Day in Jablje. Lively discussion was held
on the field, where about 40 visitors (mostly farmers and consultants) were able to observe the results of the
tested strategies (Figure 3).

https://www.youtube.com/watch?v=KHDIxKQoQvU https://www.youtube.com/watch?v=XuVjUA8T5u0

Figure 3: Impressions from 2020 Maize field day in Jablje
A demonstration trial with similar strategies was planned to be executed in 2021 in a farmer’s field in
collaboration with a dissemination partner in the Slovenian cluster KGZS-KGZ LJ. Wet conditions with standing
water in the field prevented the performance of all field operations for more than a month, therefore this
field trial had to be abandoned.

Location: maize trial at Biotechnical School Rakičan (BŠR Rakičan)
To confirm conclusions and ensure comparability of results from previous years, the WP4 experiment in 2020
was performed according to a similar scheme as in 2019 and 2018. Standard treatment with full dose of
preemergence herbicide (CON), treatment with reduced dose of herbicide (HER_red), treatment where soil
herbicide was applied in the row in combination owith mechanical weed control (HER_row) and treatment
where a purely mechanical weed control method was used (MECH). False seedbed preparation was carried out
by tilling the soil 12 days before drilling with rotary harrow (all strategies except CON) and rotary harrowing
again a day before drilling. Strategies are presented in the Table 2.
Table 2: Description of strategies in the maize field trial in Rakičan
Strategy

Standard 1

Description

Standard

Label

CON
autumn
ploughing
NO

Strategy 2
Herbicide
reduced (50 %)
HER_red
autumn
ploughing
YES

Strategy 3
Herbicide
in the row
HER_row
autumn
ploughing
YES

YES
recommended
broadcast *

YES
reduced (50 %)
broadcast**

YES
recommended
in the row (30 cm)*

NO

Application time

early post

early post

early post

/

Tine harrow

/

/

Interrow
cultivator

YES (1 x)

YES (1 x)

Tillage
False seedbed
Herbicides
Rate

Strategy 4
Mechanical
MECH
autumn
ploughing
YES

/

YES (3 X)
YES (2x)

YES (1 x)

*99 g/ha isoxaflutole + 44 g/ha thiencarbazone-methyl + 66 g/ha cyprosulfamide safener (Adengo 0,44 L/ha)
** recommended dose was applied in the 30 cm band along the row (40 % of the dose in the whole area).

The trial was planted very early, on the 15th of April 2020 with variety P 9234. Herbicide applications were
performed in optimal soil conditions in 2 leaf growth stage of maize. In the treatment 1 recommended dose was
used, while in the treatment 2 reduced dose of herbicide was applied. For the treatment 3, prototype for band
spraying and interrow cultivation was used where recommended herbicide dose was used along the maize rows.
Herbicide application in treatments 1, 2 and 3 were followed by hoeing at maize growth before closing of rows.
Only mechanical weed control was implemented in treatment 4, where 3 passes with tine harrow were
performed.
Results of weed biomass assessment before maize harvest in treatments 1 and 2 showed that both strategies
performed very efficiently with 7 and 9 g/m2 of dry weed biomass, respectively. In the treatment 3 with band
application of herbicide followed by hoeing 89 g/m2 of biomass was measured, while in the treatment 4 with
only mechanical weed control 144 g/m2 of dry weed biomass was determined at the end of September
(Figure 4).

Figure 4: Weed biomass in maize at the end of growing season in Rakičan
The highest maize dry grain yield was measured in the standard strategy 1 (15,5 t/ha), followed by 14,9 t/ha and
14,8 t/ha in the strategy 3 and 2, respectively. The lowest yield was achieved in strategy 4 with only mechanical
weed control (9,4 t/ha), where substantially higher weed infestation was observed compared to other strategies
(Figure 5).

Figure 5: Maize dry grain yield in different weed management strategies
Similar to the previous years 2018 and 2019, in 2020 it was shown that reduced doses of herbicides had only a
minor negative impact on the maize yield. Since the season 2020 was extremely humid with strong weed
competitive effect and unfavourable conditions for mechanical weeding, the strategy with only mechanical
weed control had significant yield loss (- 6,1 t/ha) compared to the best yielding standard treatment.

Figure 6: Impressions from 2020 Maize field day in Rakičan
Due to restriction measures in times of COVID-19 pandemic, the results of the IWMPRAISE trial experiment
were presented with the open-air lecture and additional guided experiment tour at the Maize Field Day in
Rakičan. The amount of visitors was similar to previous years where about 50 attendants (mostly farmers and
consultants) were able to observe the results of the tested weed control strategies (Figure 6).

