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The parameter estimates for the equations are derived from field experiments.
The model is cmpared with reality, field trials, in order to make sure that the approximation is somewhat correct. We call this model validation.
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Models are always incomplete and often even false.

What a model is not?

…but even a false model can lead to useful insights about a system.

?



1st step: definition of the life cycle (observation step)

Sept/Nov Mar/Apr Jun/Jul

Emerged seedling
1st flush

Established plant
2nd flush

D: Seed production

A: Soil seed bank

Seed 
predation

Soil surface

Seed mortalityLethal germination

Plant mortality
- Natural (winter conditions)
- Chemical
- Mechanical (tillage, harrowing, hoeing)

Established plant
1st flush

E: Vertical seed 
distribution through soil 
cultivation

B: Dormancy release, 
germination and emergence

C: Seedling 
establishment

Emerged seedling
2nd flush



 What are the most sensitive parts in the life cycle?

 How weed control measures affect weed population 

dynamics (long-term).

 Understanding of the complex interaction of various weed 

control measures (strategy evaluation).

 Building of hypotheses for target oriented field experiments.

Aims/questions for the blackgrass model



Model structure for blackgrass

Plant growth

winter - spring

Seed
production

Plant growth

spring - summer

Soil seed bankDormancyGermination
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- Our model is devided into six major sub-models, which, when put toggether, represent the life cylce of blackgrass.
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Presenter
Presentation Notes
- The question is, how can we use this in terms of mdellling?



Sampling site Year Associated SMHI weather 
station

Alberta 2015 Lund 53430
Brönnestad 2015 Hörby A 53530
Gylle 2015 Sturup 53300
Jordberga 2015 Sturup 53300
Klagstorp 2015 Sturup 53300
Lönhult 2015 Gladhammar A 76420
Mossheddinge 2015 Lund 53430
Rosengren 2015 Lund 53430
Svedberga 2015 Lund 53430
Trelleborg 2015 Sturup 53300
Vejbygården 2015 Barkåkra 62180
Örup 2015 Lund 53430
Esarp 2016 Sturup 53300
Gunnarstorp 2016 Helsingborg 62040
Heagård 2016 Halmstad 62400
Jordberga 2016 Sturup 53300
Klagstorp 2016 Sturup 53300
Kongsmarken 2016 Sturup 53300
Krapperup 2016 Barkåkra 62180
Lydinge 2016 Helsingborg 62040
Ormastorp 2016 Helsingborg 62040
Ullriksfält 2016 Barkåkra 62180
Viarp 2016 Helsingborg 62040

Dormancy forecast: modelling approach
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Water availability: comparison 2015/2016 (Klagstorp)
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Water availability: comparison 2015/2016 (Klagstorp)
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2015 2016

Year Proportion of 
dormant seeds (%)

10-30% seed shed 
reached (day)

Precipitation 
sum (mm)

Mean 
temperature 

(°C)

Temperature 
sum            
(°C)

Number of days with 
mean SMP < PWP         

(0-30 cm soil depth)

2015 68 199 100 15 833 1
2016 55 (-13%) 189 (-10 days) 111 (+11mm) 16 911 (+78°C) 15 (+14 days)

2015: 12 sampling sites
2016: 11 sampling sites



Best regression temperature- and precipitation sum
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Result

Summary:
 Only the upper soil layer (2-10 

cm) is relevant in terms of soil 
moisture.

 A combination of soil moisture 
and temperature sum seems to 
be favourable for prediction 
accuracy (R2=0.678).
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Panicle emergence

Seed ripening

Seed shed

Days before 10-30% seed shed (+- 14 days)

-70 -10

190120 145135 165

Flowering

180 220
Julian day (+- 14 days)

-55 -25 0

Temperature sumSoil moisture

Result



Long term effect of soil tillage measures on population development under 

different initial dormancy levels.

Next steps
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Independent sub-models

1. Dormancy forecast

2. Vertical movement of seeds due to tillage operations

3. Seedling emergence

4. Seed production

…and a interaction model where all sub-models are combined.

What kind of models will be realised?



Dissemination of the model
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