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Disposition

- Noget nyt pa forskningsfronten?
- Nogle teoretiske begreber
- Deres anvendelse - gget forstaelse

- Deres anvendelse - test af
beslutningsstattesystem og intelligent harve

- Noget nyt fra praksis?
- Diskussion
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Eget arbejde

— udvikling af begreber metoder og modeller

1. Resistance and tolerance
2. Selectivity
3. Recovery

Protocols for estimation, test and use

Rasmussen J, Bibby B & Schou AP (2008) Investigating the
selectivity of weed harrowing with new methods. Weed
Research 48, 523-532

Rasmussen J, Nielsen HH & Gundersen H (2009) Tolerance and

selectivity of cereal species and cultivars to post-
emergence weed harrowing. Weed Science 57, 338-345

Rasmussen J, Mathiasen H & Bibby B M (2010) Timing of post-
emergence weed harrowing. Weed Research 50, 436-446
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Selektivitet — pa forskellige raekkeafstande
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Selektivitetskurver
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Crop recovery in spring cereals
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Recovery ved harvning i byg i henholdsvis
1, 2, 3 og 4-bladsstadiet
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Recovery ved harvning i byg i henholdsvis
1, 2, 3 og 4-bladsstadiet
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Selektivitet ved harvning i byg i
henholdsvis 1, 2, 3 og 4-bladsstadiet

100, 2007

Weed control (%)
i, & o
2. .2 2.

-
A

0 10 20 30 40 50 860
Crop soll cover (%)
e 10 Rasmussen et al., 2010 @




UNIVERSITY OF COPENHAGEN Department of Plant and Environmental Sciences

Selektivitet ved harvning i byg i
henholdsvis 1, 2, 3 og 4-bladsstadiet
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Hvilket harvetidspunkt er bedst?

Forsggene viser ikke nogen betydende
forskel fra 1 til 4 bladstadiet — men
harvningen skal vaere kraftigere i
senere udviklingstrin.
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Hvad stiller vi op med alle disse
grundlaeggende begreber og
sammenhange?

Bliver klogere pa hvordan tingene hanger
sammen

Udvikler beslutningsstgttemodeller
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Eksempel

Registrering — beregning

Registrering
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Real-life data from winter wheat
Harrowing in different growth stages

Dansk-tysk samarbejde (forsgg i
henholdsvis Stuttgart og Taastrup)

Saning pa tre forskellige tidspunkter

Harvning pa ét tidspunkt i det sene efterar
~ herved kom harvningen til at forega
pa tre forskellige udviklingstrin

Weed Research 51, 478-488 @




UNIVERSITY OF COPENHAGEN

Real-life data from winter wheat
Harrowing in different growth stages
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Real-life data from winter wheat
Harrowing in different growth stages

Hvad har vi laert:

1) Selektiviteten er ikke pavirket af
satidspunktet (udviklingstrinet)

2) Ukrudtsfremspiring og crop recovery
var staerkt pavirket af satidspunktet

3) Steerke vekselvirkninger mellem
satidspunkt og ukrudtsharvning

4) Vores udbyttemodel beskriver
udbytterespons pa harvning
tilfredsstillende

5) Det teoretiske grundlag er tilsted for at
lave beslutningsstgttemodeller men de
mangler data
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Registrering af afgrgden (plantedaekke) - hvor
alle kan veere med

e Alm. digitalkamera
e Adgang til internet og
WWW.imaging-crops.dk
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Ubehandlet
Plantedaekke: 33%

Harvet
Plantedaekke: 12%

Tildeekning af
afgrgden = 64%
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Registrering af afgrgdetildaekning kan ogsa forega
fra luften

www.voutube.com/watch?v=-1.OaU
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Bestemmelser af afgradetildaekning fra luften

Fordele:

- Hurtig indsamling af data pa store
arealer: 5 ha pa 10 min.

- Hele parceller registreres og ikke kun
proveflader

Ulempe

- Leengere efterbehandling af billeder
(mere computertid)
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Registrering af ukrudt er noget mere

kompliceret ved hjaelp af billedbehandling

Forskningsudstyr
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Tysk-dansk samarbejde (on-and-off)
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Rueda-Ayala et al., 2013
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VIT: Variable intensity treatments - principles
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Table 3. Fuzzy rule-base to infer the harrowing (O ) (none, lightest, light, strong, strongest)
for site—specific harrowing, after three levels (low, mediom, high) of the varnables crop leaf
cover (/1) and soil density (ISD}), and four levels (none, low, medium, high) of the variable
weed density (fwp).

Input variables Output variable
IF Iy AND Igp AND Iwp THEN Ogr
low low none
medium low none
high low none fone
low medium none
medium medium none
high medium nong
low high none
medium high nong
high high nong
low low low lightest
et o (R{fEda-Ayala et al., 2013)



Input variables Output variable
IF Iic Isp Iwp THEN O

low low medium
medium low medium

high low medium light
medium medium medium

low high medium
medium high medium

low low high
medium low high

low medium high

low high high

high medium medinm

high high medinm

high low high strong
medium medium high
medium high high

high medium high

high high high strongest

(Rueda-Ayala et al., 2013)
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VIT and weed density
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VIT and growth stage (leaf cover)

Crop leaf
Cover (%)
O 35-103
0 10.6- 123

W 1i6-145
W 14.6-165

(Rueda-Ayala et al., 2013) LR
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VIT and soil density (leaf cover)
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VIT

Intensity
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VIT compared with different fixed
intensities - leaf cover after treatment
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VIT compared with different fixed
intensities — weed density after treatment
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VIT compared with different fixed
intensities — crop yield
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Bearbejdning af data fra Landsforsgg

Navntoft et al. 2007: Effects of Mechanical
Weed Control in Spring Cereals — Flora,
Fauna and Economy. Pesticides Research
114. Danish Environmental Protection

Agency, Danish Ministry of Environment,
Denmark.

Sadan er det blevet argumenteret at
ukrudtsharvninger kan vaere gkonomisk
interessant pa en meget stor del af det
konventionelle areal med varbyg
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Hvis 20 g ukrudtstgrvaegt pr m? er en

o . .
malsaetning - kan ukrudtsharvning veere
. o o
interessant pa et stort area med varsaad

" TMiljgmaessig malsaetning?
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Figure 3.24. Distribution of untreated and treated (75% reduction) weed biomass (15%
dry matter) for 128 spring cereal field trials.
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Opsamling

Nye erfaringer fra praksis?
Diskussion
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