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SENSOR-BASED WEED CONTROL
— R&D ACTIVITIES IN NORWAY

(intra-row weeding
in seeded row crops)

DAT-sensor

Christeglsen et al. 2009/We&d Research
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DAT-SENSOR

Applicable to:

— Post-emergence patch
spraying of herbicides

stage)

weeds

Owned by:

AS, Norway

— Cereals (row distance 12.5 cm,
crop 2-4 leaves to tillering

— Summer- and winter annual

— Seedlings of perennial weeds

Dimensions Agri Technologies
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DAT-SENSOR

Developed by:
— Adigo AS (current version of
machine vision)
— NIBIO (sensor-based spray
threshold values)
— NLR (Norwegian Extension
Service ) and farmers (field
: trials)
AN — SINTEF ICT (previous
version of machine vision)
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DAT-SENSOR

Machine vision:

— Proportion of image covered
by cereals (C)

— Proportion of image covered
by all weeds (W)

— > Relative weed cover (RWC)

RWC =
w+C

e ' 77 Phot6: Adigo AS
Example of image (ca. 20 cm x 30 cm)
captured by DAT-sensor

— Mayweed -> Relative
mayweed cover

— Grass weeds
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DAT-SENSOR
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o Photd: Adigo AS,,
Example of image (ca. 20 cm x 30 cm)
captured by DAT-sensor
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DAT-SENSOR

Evaluation of the machine vision algorithms:
Percentage of weed leaf candidates correctly or incorrectly classified

Test set Correct Misclassified (%)
0

d s
&)
=
Spring cereals A 84.0 5.1 109 ¢
(n=14 003) g
B 79.2 14.0 6.7 %
(n=23185) % g
Winter wheat* A 91.0 4.4 45 =%
(n=9 587) 5o
g2
B 91.7 7.1 11 §§
(n=39 535) 82

*Images taken in autumn
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DAT-SENSOR
Machine vision and
weed/crop competition:
Yield increase due to herbicide — Cereals are relatively
application competitive against

weeds

— Cereal tolerates a
relatively high

pressure of the weeds
b — Herbicide application

below a certain weed

Weed pressure pressure cause crop
(e.g. RWC) yield losses
v — Threshold values

After C. Ritter, Hohenheim Univ.

?

Sensor-based weed control - R&D activities in Norway by Therese W. Berge

DAT-SENSOR

Example of experimental design |

— Testing three different
threshold values for patch
spraying

— Compares uniform and patch
spraying (paired t-tests)

— Crop yield

— Weed control level
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— Crop quality parameters

Il Uniform application
Patch spraying
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DAT-SENSOR Example of experimental design I
Blanket Patch

if d
(uniform) spraye. " DAT sensor images

Continuously on Quadrat for weed assessments

Crop yield (patch sprayed)

Quadrat for weed
assessments
Sprayed
Crop yield (uniform
spraying) o
- W Not sprayed
' :
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[
=2}
= .
= — Tramlines
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o
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DAT-SENSOR

Field E, 2013
» RWEC <0042 — Foto: T W Berge, NIBIO
*  AWC >=0,042

Sprayed area: 16 m wide and 7 m
BN 1o per point witn RWC > 0,042

[ pieia bouncary

Red dots = image
where index above
threshold (RWC)

dots = image
where index below

threshold (RWC)

Blue boxes : Area simulated
sprayed

lllustration: Roar Lagbu, NIBIO . e 2013 (Sprlng Oat)
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DAT-SENSOR
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Herbicide savings

Source: T W Berge, NIBIO

2013 2014
(sumulated) (simulated)

™ Spring Barley M Spring Wheat ® Spring Oat ® Winter Wheat*

*) spring application (Relative Mayweed Cover)
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Illustration: Barzman et al. 2015/Agron. Sustain. Dev.

PATCH SPRAYING AND EU IPM DIRECTIVE

Provention and
suppression
Frinciple |

* Combisations of Lactics
[ENe———————

Ha need for intervention
Te00d for Insarvantion

. ical methods.
- Leant shde-efects

+ Reduced posticide wa.

- Avwement of ratir proces
- Adoption ol new standardh

ANNEX Il of Framework Directive
2009/128/EC

Principle 6:

” The professional user should keep
the use of pesticides and other forms
of intervention to levels that are
necessary, e.g. by reduced doses,
reduced application frequency or
partial applications, considering that
the level of risk in vegetation is
acceptable and they do not increase
the risk for development of resistance
in populations of harmful organisms. ”

IPM is mandatory since 2015 in
Norway
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DAT-SENSOR

Source of video: http://www.dimensionsagri.no/
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