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Table 1. Nominal values of pre-emergence life-traits in GENESYS and effects of their variations on weed beet emergence in sugar beet crops and long-term bolter dynamics (results of linear regressions 
[1] and 
[4]). 
A. Low-risk cropping system
	Model parameters
	Nominal 
value in 
GeneSys
	Parameter variation 
tested in regressions 
[1] and 
[4]
	Resulting variation in

	
	
	
	Emergence onset timing (days)
	Emergence end timing (days)
	Emergence density (%)
	bolters (%)

	Seed mortality in soil
	
	
	
	
	
	
	
	

	Date of mortality onset
	1 Oct
	+30days
	
	0
	
	 
	-1%
	0.06%

	Duration of mortality period (days)
	50
	+25days
	
	 
	
	 
	-9%
	-0.03%

	Daily mortality rate (% day-1) during mortality period
	0.4
	+0.2
	
	 
	
	 
	-9%
	 

	
	
	
	
	
	
	
	
	 

	Seed dormancy
	
	
	
	
	
	
	
	 

	% non-dormant seeds
	
	
	
	
	
	
	
	 

	  at seed shed (light)
	32
	+25
	
	 
	
	 
	-16%
	-0.14%

	  at seed shed (darkness)
	46
	+25
	
	-0.2
	
	 
	 
	 

	  in autumn after seed shed  (light-stimulated young seeds)
	5
	+25
	
	 
	
	 
	-2%
	 

	  in autumn after seed shed (unstimulated young seeds)
	0
	+25
	
	-1
	
	 
	 
	 

	  in winter after seed shed  (light-stimulated young seeds)
	56
	+25
	
	-1
	
	-1
	-1%
	 

	  in winter after seed shed (unstimulated young seeds)
	25
	+25
	
	0
	
	 
	 
	 

	  in later autumn seasons  (light-stimulated old seeds)
	28
	+25
	
	0
	
	-2
	16%
	-0.06%

	  in later autumn seasons (unstimulated old seeds)
	1
	+25
	
	7
	
	7
	 
	 

	  in later winter seasons  (light-stimulated old seeds)
	38
	+25
	
	-1
	
	0
	12%
	-0.14%

	  in later winter seasons (unstimulated old seeds)
	6
	+25
	
	 
	
	 
	 
	 

	
	
	
	
	
	
	
	
	 

	Dormancy appearance in old seeds (%·day-1)
	0.8
	+0.4
	
	-1
	
	 
	-10%
	0.12%

	   increase for seeds in darkness
	+6.2
	+3.1
	
	 
	
	0
	 
	 

	Date when dormancy in fresh seeds is highest (days after burial)
	32
	+16
	
	0
	
	 
	 
	-0.03%

	Date when dormancy is lowest (onset of dormancy appearance)
	11 Feb
	+30days
	
	-1
	
	0
	9%
	-0.04%

	Date when dormancy in older seeds is highest (onset of dormancy breaking)
	28 Oct
	+30days
	
	0
	
	 
	7%
	0.09%

	
	
	
	
	 
	
	 
	 
	 

	Additional dormancy per cm seed depth (% cm-1)
	+2.25
	
	
	0
	
	0
	0%
	 

	
	
	
	
	
	
	
	
	 


(Table 1.A continued)

	Model parameters
	Nominal 
value in 
GeneSys
	Parameter variation 
tested in regressions 
[1] and 
[4]
	Resulting variation in

	
	
	
	Emergence onset timing (days)
	Emergence end timing (days)
	Emergence density (%)
	bolters (%)

	Germination
	
	
	
	
	
	
	
	 

	Base temperature (°C)
	3.5 
	+1.7
	
	2
	
	1
	16%
	 

	Base soil water potential (MPa)
	-1.7 
	+0.8
	
	 
	
	3
	-4%
	-0.02%

	Time to mid-germination (°C·day) 

	76
	+30
	
	16
	
	2
	-2%
	0.13%

	Shape parameter for variability in germination timing (no unit) 

	0.09
	+0.05
	
	2
	
	-1
	-4%
	0.13%

	
	
	
	
	
	
	
	
	 

	Pre-emergent shoot growth
	
	
	
	
	
	
	
	 

	Time to mid-elongation (°C·day) 

	95
	+45
	
	0
	
	1
	 
	 

	Mid-elongation rate (mm·°C-1·day-1)
	1.4
	+0.7
	
	0
	
	0
	0%
	 

	Potential elongation (mm) - median
	104
	+30
	
	1
	
	0
	2%
	 

	                                            minimum 
	30
	+30
	
	 
	
	 
	 
	 

	Shape parameter for variability in final elongation (no unit) 3
	4.7
	+2.3
	
	 
	
	0
	0%
	 

	
	
	
	
	
	
	
	
	 

	Relative pre-emergent growth path increase 

	1.02
	+0.51
	
	-2
	
	2
	-4%
	 

	   increase in intermediate soil structure 
	+0.01
	+0.005
	
	 
	
	0
	 
	 

	   increase in compacted soil structure 
	+0.02
	
	
	0
	
	0
	0%
	 

	
	
	
	
	
	
	
	
	 

	Maximum % seedling mortality due to obstruction by soil clods 

	54
	+27
	
	-2
	
	 
	-10%
	 

	   increase in intermediate soil structure 
	+5
	+2
	
	 
	
	0
	-1%
	 

	   increase in compacted soil structure 
	+21
	+4
	
	0
	
	0
	 
	 

	
	
	
	
	
	
	
	
	 

	Shape parameter b for mortality due to soil clods (mm-1) 7
	0.015
	+0.01
	
	-1
	
	 
	-6%
	

	   increase in intermediate soil structure 
	+0.007
	+0.003
	
	 
	
	 
	-2%
	-0.02%

	   increase in compacted soil structure 
	+0.014
	+0.007
	
	-1
	
	 
	 
	


B. Medium-risk cropping system  
	Model parameters
	Nominal 
value in 
GeneSys
	Parameter variation 
tested in regressions 
[1] and 
[4]
	Resulting variation in

	
	
	
	Emergence onset timing (days)
	Emergence end timing (days)
	Emergence density (%)
	bolters (%)

	Seed mortality in soil
	
	
	
	
	
	
	
	

	Date of mortality onset
	1 Oct
	+30days
	
	 
	
	1
	3%
	23%

	Duration of mortality period (days)
	50
	+25days
	
	0
	
	0
	-6%
	-7%

	Daily mortality rate (% day-1) during mortality period
	0.4
	+0.2
	
	0
	
	0
	-9%
	-16%

	
	
	
	
	
	
	
	
	 

	Seed dormancy
	
	
	
	
	
	
	
	 

	% non-dormant seeds
	
	
	
	
	
	
	
	 

	  at seed shed (light)
	32
	+25
	
	 
	
	0
	 
	-38%

	  at seed shed (darkness)
	46
	+25
	
	0.1
	
	 
	 
	 

	  in autumn after seed shed  (light-stimulated young seeds)
	5
	+25
	
	 
	
	-2
	2%
	 

	  in autumn after seed shed (unstimulated young seeds)
	0
	+25
	
	-1
	
	 
	4%
	 

	  in winter after seed shed  (light-stimulated young seeds)
	56
	+25
	
	-1
	
	-8
	-5%
	-1%

	  in winter after seed shed (unstimulated young seeds)
	25
	+25
	
	 
	
	 
	 
	 

	  in later autumn seasons  (light-stimulated old seeds)
	28
	+25
	
	 
	
	 
	8%
	-10%

	  in later autumn seasons (unstimulated old seeds)
	1
	+25
	
	6
	
	 
	11%
	-66%

	  in later winter seasons  (light-stimulated old seeds)
	38
	+25
	
	-1
	
	-3
	12%
	9%

	  in later winter seasons (unstimulated old seeds)
	6
	+25
	
	1
	
	-1
	 
	13%

	
	
	
	
	
	
	
	
	 

	Dormancy appearance in old seeds (%·day-1)
	0.8
	+0.4
	
	-1
	
	-4
	-8%
	3%

	   increase for seeds in darkness
	+6.2
	+3.1
	
	 
	
	 
	 
	 

	Date when dormancy in fresh seeds is highest (days after burial)
	32
	+16
	
	-0.1
	
	-0.2
	 
	-6%

	Date when dormancy is lowest (onset of dormancy appearance)
	11 Feb
	+30days
	
	1
	
	-1
	14%
	9%

	Date when dormancy in older seeds is highest (onset of dormancy breaking)
	28 Oct
	+30days
	
	 
	
	0
	2%
	11%

	
	
	
	
	 
	
	 
	 
	 

	Additional dormancy per cm seed depth (% cm-1)
	+2.25
	
	
	0
	
	1
	-1%
	12%

	
	
	
	
	
	
	
	
	 

	Germination
	
	
	
	
	
	
	
	 

	Base temperature (°C)
	3.5 
	+1.7
	
	1
	
	-4
	11%
	22%

	Base soil water potential (MPa)
	-1.7 
	+0.8
	
	0
	
	3
	3%
	-6%

	Time to mid-germination (°C·day) 

	76
	+30
	
	 
	
	-2
	2%
	8%

	Shape parameter for variability in germination timing (no unit) 

	0.09
	+0.05
	
	-4
	
	-2
	-3%
	-5%

	
	
	
	
	
	
	
	
	 


(Table 1.B continued)

	Model parameters
	Nominal 
value in 
GeneSys
	Parameter variation 
tested in regressions 
[1] and 
[4]
	
	Resulting variation in

	
	
	
	
	Emergence onset timing (days)
	
	Emergence end timing (days)
	Emergence density (%)
	bolters (%)

	Pre-emergent shoot growth
	
	
	
	
	
	
	
	 

	Time to mid-elongation (°C·day) 

	95
	+45
	
	-1
	
	-1
	4%
	5%

	Mid-elongation rate (mm·°C-1·day-1)
	1.4
	+0.7
	
	0
	
	0
	0%
	 

	Potential elongation (mm) - median
	104
	+30
	
	-2
	
	-3
	5%
	7%

	                                            minimum 
	30
	+30
	
	0
	
	-1
	1%
	 

	Shape parameter for variability in final elongation (no unit) 3
	4.7
	+2.3
	
	 
	
	 
	 
	 

	
	
	
	
	
	
	
	
	

	Relative pre-emergent growth path increase 

	1.02
	+0.51
	
	2
	
	4
	-7%
	-11%

	   increase in intermediate soil structure 
	+0.01
	+0.005
	
	 
	
	 
	 
	2%

	   increase in compacted soil structure 
	+0.02
	
	
	0
	
	 
	0%
	 

	
	
	
	
	
	
	
	
	 

	Maximum % seedling mortality due to obstruction by soil clods 

	54
	+27
	
	1
	
	3
	-11%
	-9%

	   increase in intermediate soil structure 
	+5
	+2
	
	 
	
	0
	-1%
	 

	   increase in compacted soil structure 
	+21
	+4
	
	 
	
	0
	0%
	 

	
	
	
	
	
	
	
	
	 

	Shape parameter b for mortality due to soil clods (mm-1) 7
	0.015
	+0.01
	
	0
	
	1
	-6%
	-8%

	   increase in intermediate soil structure 
	+0.007
	+0.003
	
	 
	
	0
	-2%
	

	   increase in compacted soil structure 
	+0.014
	+0.007
	
	 
	
	 
	0%
	


C. High-risk cropping system 
	Model parameters
	Nominal 
value in 
GeneSys
	Parameter variation 
tested in regressions 
[1] and 
[4]
	Resulting variation in

	
	
	
	Emergence onset timing (days)
	Emergence end timing (%)
	Emergence density (%)
	bolters (%)

	Seed mortality in soil
	
	
	
	
	
	
	
	

	Date of mortality onset
	1 Oct
	+30days
	
	 
	
	 
	 
	5%

	Duration of mortality period (days)
	50
	+25days
	
	0
	
	0
	-10%
	-5%

	Daily mortality rate (% day-1) during mortality period
	0.4
	+0.2
	
	0
	
	0
	-11%
	-8%

	
	
	
	
	
	
	
	
	 

	Seed dormancy
	
	
	
	
	
	
	
	 

	% non-dormant seeds
	
	
	
	
	
	
	
	 

	  at seed shed (light)
	32
	+25
	
	-3
	
	-9
	5%
	-35%

	  at seed shed (darkness)
	46
	+25
	
	 
	
	-0.3
	 
	-11%

	  in autumn after seed shed  (light-stimulated young seeds)
	5
	+25
	
	 
	
	2
	-2%
	 

	  in autumn after seed shed (unstimulated young seeds)
	0
	+25
	
	 
	
	 
	 
	 

	  in winter after seed shed  (light-stimulated young seeds)
	56
	+25
	
	0
	
	-6
	5%
	-12%

	  in winter after seed shed (unstimulated young seeds)
	25
	+25
	
	 
	
	 
	-1%
	 

	  in later autumn seasons  (light-stimulated old seeds)
	28
	+25
	
	0
	
	-1
	11%
	-28%

	  in later autumn seasons (unstimulated old seeds)
	1
	+25
	
	9
	
	 
	 
	 

	  in later winter seasons  (light-stimulated old seeds)
	38
	+25
	
	0
	
	-5
	15%
	8%

	  in later winter seasons (unstimulated old seeds)
	6
	+25
	
	-2
	
	2
	 
	 

	
	
	
	
	
	
	
	
	 

	Dormancy appearance in old seeds (%·day-1)
	0.8
	+0.4
	
	0
	
	-7
	-5%
	12%

	   increase for seeds in darkness
	+6.2
	+3.1
	
	 
	
	 
	0%
	 

	Date when dormancy in fresh seeds is highest (days after burial)
	32
	+16
	
	 
	
	 
	 
	 

	Date when dormancy is lowest (onset of dormancy appearance)
	11 Feb
	+30days
	
	0
	
	0
	4%
	-5%

	Date when dormancy in older seeds is highest (onset of dormancy breaking)
	28 Oct
	+30days
	
	0
	
	0
	1%
	 

	
	
	
	
	 
	
	 
	 
	 

	Additional dormancy per cm seed depth (% cm-1)
	+2.25
	
	
	 
	
	1
	-2%
	7%

	
	
	
	
	
	
	
	
	 

	Germination
	
	
	
	
	
	
	
	 

	Base temperature (°C)
	3.5 
	+1.7
	
	16
	
	2
	-7%
	3%

	Base soil water potential (MPa)
	-1.7 
	+0.8
	
	1
	
	-14
	1%
	 

	Time to mid-germination (°C·day) 

	76
	+30
	
	13
	
	-27
	-21%
	6%

	Shape parameter for variability in germination timing (no unit) 

	0.09
	+0.05
	
	4
	
	-26
	-15%
	-8%

	
	
	
	
	
	
	
	
	 


(Table 1.C continued)

	Model parameters
	Nominal 
value in 
GeneSys
	Parameter variation 
tested in regressions 
[1] and 
[4]
	
	Resulting variation in

	
	
	
	
	Emergence onset timing (days)
	
	Emergence end timing (%)
	Emergence density (%)
	bolters (%)

	Pre-emergent shoot growth
	
	
	
	
	
	
	
	 

	Time to mid-elongation (°C·day) 

	95
	+45
	
	6
	
	-1
	 
	 

	Mid-elongation rate (mm·°C-1·day-1)
	1.4
	+0.7
	
	0
	
	0
	0%
	1%

	Potential elongation (mm) - median
	104
	+30
	
	2
	
	0
	4%
	5%

	                                            minimum 
	30
	+30
	
	0
	
	 
	0%
	 

	Shape parameter for variability in final elongation (no unit) 3
	4.7
	+2.3
	
	-1
	
	0
	0%
	 

	
	
	
	
	
	
	
	
	

	Relative pre-emergent growth path increase 

	1.02
	+0.51
	
	-3
	
	1
	-8%
	-10%

	   increase in intermediate soil structure 
	+0.01
	+0.005
	
	0
	
	 
	 
	 

	   increase in compacted soil structure 
	+0.02
	
	
	 
	
	0
	 
	 

	
	
	
	
	
	
	
	
	

	Maximum % seedling mortality due to obstruction by soil clods 

	54
	+27
	
	0
	
	 
	-9%
	 

	   increase in intermediate soil structure 
	+5
	+2
	
	0
	
	0
	0%
	-8%

	   increase in compacted soil structure 
	+21
	+4
	
	 
	
	0
	0%
	 

	
	
	
	
	
	
	
	
	

	Shape parameter b for mortality due to soil clods (mm-1) 7
	0.015
	+0.01
	
	0
	
	 
	-9%
	-7%

	   increase in intermediate soil structure 
	+0.007
	+0.003
	
	 
	
	0
	 
	 

	   increase in compacted soil structure 
	+0.014
	+0.007
	
	 
	
	-1
	 
	


Empty cases indicate non significant coefficients. 
1 Bolting and flowering progress equations are 
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, with x0 and x50 being onset and mid-progress times, respectively; b is the shape parameter

2 The effect of plant density on the maximum bolting and flowering rate is calculated with actual rate = maximum rate/(1+a densityb) with density = weed beets m-2 at rosette stage

3 Relative variations are calculated from regression coefficients δip of equation [4] as 10δ·v, where v is the tested parameter variation. Empty cases indicate non significant coefficients
Table 2. Nominal values of post-emergence life-traits in GENESYS and the effects of their variations on bolter densities in the three cropping systems (results of linear regression 
[4]). 
	Model parameters
	Nominal 
value
	Tested 
variation in 
regression 
[4]
	Variation in bolter density (%) as function of the risk level of cropping systems

	
	
	
	Low
	Medium
	High

	
	
	
	
	
	

	Timing of stages
	
	
	
	
	

	Base temperature for post-emergence development (°C)
	3.5
	+1.7
	0
	-44%
	-2%

	Bolting onset in field (°C·day since crop sowing) 1
	459
	+230
	-0.04%
	-5%
	-9%

	Mid-bolting (°C·day since crop sowing) 1
	801
	+400
	0.22%
	 
	95%

	Shape parameter for bolting (no unit) 1
	2.34
	
	-0.03%
	-2%
	-3%

	Flowering onset in field (°C·day since crop sowing) 1
	799
	+400
	-0.13%
	-22%
	-18%

	Mid-flowering (°C·day since crop sowing) 1
	1061
	+530
	0.11%
	-54%
	-26%

	Shape parameter for flowering (no unit) 1
	2.28
	+1.14
	 
	-5%
	-2%

	Mid-flowering on plant (°C·day since plant flowering onset) 1
	301
	+150
	-0.07%
	-25%
	-16%

	Shape parameter for plant flowering progress (no unit) 1
	3.03
	
	-0.03%
	 
	 

	Seed maturity date (°C·day since fertilisation) 
	300
	+150
	-0.09%
	-28%
	-16%

	Physiological end of seed production 
	1 Sept.
	+30 days
	 
	56%
	101%

	
	
	
	 
	 
	 

	Plant survival
	
	
	 
	 
	 

	Maximum plant survival rate (%) *
	98.9%
	-49
	-0.13%
	-41%
	-35%

	
	
	
	 
	 
	 

	Bolter, flower and seed production
	
	
	 
	 
	 

	Maximum bolting rate (%) 
	93.4
	-47
	-0.09%
	-61%
	-61%

	Parameter a (plants-1) for density effect on bolting rate 2
	0.027
	+0.014
	 
	-25%
	-32%

	Parameter b (no unit) 2
	0.745
	+0.372
	-0.04%
	-66%
	-78%

	
	
	
	 
	 
	 

	Maximum number of flowers per plant 
	28120
	+14060
	0.05%
	48%
	39%

	Parameter a (plants-1) for density effect on flower production 2
	0.118
	+0.059
	 
	-19%
	-22%

	Parameter b (no unit) 2
	0.775
	+0.388
	-0.03%
	-50%
	-68%

	
	
	
	 
	 
	 

	Pollen production per flower (number of pollen grains) 
	38157
	
	 
	 
	 

	% of seed-producing flowers 
	36.3
	+18
	0.06%
	42%
	37%


Empty cases indicate non significant coefficients. 
1 Bolting and flowering progress equations are 
[image: image2.wmf]÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

-

-

×

-

-

b

x

x

x

x

0

50

0

2

ln

exp

1

, with x0 and x50 being onset and mid-progress times, respectively; b is the shape parameter

2 The effect of plant density on the maximum bolting and flowering rate is calculated with actual rate = maximum rate/(1+a densityb) with density = weed beets/m² + groundkeepers/m² at rosette stage
Table 3. Nominal values of the parameters controlling crop-weed competition in GENESYS and effects of their variations on bolter densities (results of linear regression 
[4]) in the case of the low-risk cropping system. 
	Model parameters
(variation relative to optimal 
parameters of Table 3)
	Sugar beet
	Winter cereals
	Spring cereals

	
	Parameter
	Variation 
in bolter 
density (%)
	Parameter
	Variation in bolter density (%)
	Parameter
	Variation in bolter density (%)

	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	

	Timing of stages
	
	
	
	
	
	
	
	
	

	Bolting onset in field 
	1.086
	+0.5
	+0.06%
	1.853
	+0.9
	
	1.577
	+0.8
	

	Mid-bolting 
	1
	+0.5
	 
	1
	+0.5
	
	1
	+0.5
	

	Shape parameter for bolting 
	1
	+0.5
	 
	1
	+0.5
	
	1
	+0.5
	

	Flowering onset in field 
	1
	+0.5
	–0.03%
	1
	+0.5
	
	1
	+0.5
	

	Mid-flowering 
	0.861
	+0.4
	 
	1
	+0.5
	
	1
	+0.5
	

	Shape parameter for flowering 
	1
	+0.5
	+0.03%
	1
	+0.5
	
	1
	+0.5
	

	Mid-flowering on plant
	1
	+0.5
	–0.05%
	1
	+0.5
	
	1
	+0.5
	

	Shape parameter for plant flowering progress
	1
	+0.5
	 
	1
	+0.5
	
	1
	+0.5
	

	
	
	
	 
	 
	
	
	
	 
	

	Survival and reproduction parameters
	
	
	 
	 
	
	 
	
	 
	

	Maximum plant survival rate 
	1
	+0.5
	+0.03%
	0.37
	+0.2
	+0.03%
	0.459
	+0.2
	

	Maximum bolting rate 
	0.71
	+0.4
	+0.06%
	0.35
	+0.2
	 
	0.457
	+0.2
	

	Maximum number of flowers per plant
	0.0774
	+0.04
	+0.04%
	0.0449
	+0.02
	 
	0.018
	+0.01
	

	Pollen production per flower
	0.849
	+0.4
	 
	0.126
	+0.1
	 
	0.126
	+0.1
	

	% of seed-producing flowers
	0.974
	+0.5
	+0.02%
	0.06
	+0.03
	 
	0.00003
	+0.000015
	


(Table 3 continued)

	Model parameters
(variation relative to optimal 
parameters of Table 3)
	Spring pea
	Set-aside

	
	Parameter
	Variation in bolter density (%)
	Parameter
	Variation in bolter density (%)

	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	

	Timing of stages
	
	
	
	
	
	

	Bolting onset in field 
	1.271
	+0.6
	
	1.428
	+0.7
	 

	Mid-bolting 
	1
	+0.5
	
	1
	+0.5
	+0.13%

	Shape parameter for bolting 
	1
	+0.5
	
	1
	+0.5
	-0.04%

	Flowering onset in field 
	1
	+0.5
	
	1
	+0.5
	+0.07%

	Mid-flowering 
	0.887
	+0.4
	
	1.231
	+0.6
	-0.09%

	Shape parameter for flowering 
	1
	+0.5
	
	1
	+0.5
	 

	Mid-flowering on plant
	1
	+0.5
	
	1
	+0.5
	 

	Shape parameter for plant flowering progress
	1
	+0.5
	-0.03%
	1
	+0.5
	 

	
	
	 
	
	
	
	 

	Survival and reproduction parameters
	
	 
	
	
	
	 

	Maximum plant survival rate 
	0.933
	+0.5
	
	0.889
	+0.4
	+0.04%

	Maximum bolting rate 
	0.796
	+0.4
	
	0.788
	+0.4
	+0.04%

	Maximum number of flowers per plant
	0.0809
	+0.04
	
	0.3898
	+0.2
	+0.03%

	Pollen production per flower
	0.677
	+0.3
	
	0.849
	+0.4
	 

	% of seed-producing flowers
	0.0002
	+0.0001
	
	1.8
	+0.9
	+0.03%


Competition parameters are multiplicative factors applied to optimal parameters to obtain actual values in different crops. For instance, the nominal bolting rate in sugar beet is 93.4·0.71=66.31%.

Relative variations are calculated from regression coefficients δip of equation [4] as 10δ·v, where v is the tested parameter variation. Empty cases indicate non significant coefficients
Table 4. Nominal values of the parameters controlling crop-weed competition in GENESYS and effects of their variations on bolter densities (results of linear regression 
[4]) in the case of the medium-risk cropping system. 
	Model parameters

(variation relative to optimal 
parameters of Table 4)
	Sugar beet
	Winter cereals
	Maize
	Set-aside

	
	Parameter
	Variation 
in bolter 
density (%)
	Parameter
	Variation in bolter density (%)
	Parameter
	Variation in bolter density (%)
	Parameter
	Variation in bolter density (%)

	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	

	Timing of stages (development)
	
	
	
	
	
	
	
	
	
	
	
	

	Bolting onset in field 
	1.086
	+0.5
	 
	1.853
	+0.9
	 
	1.584
	+0.8
	 
	1.428
	+0.7
	 

	Mid-bolting 
	1
	+0.5
	+13%
	1
	+0.5
	 
	1
	+0.5
	-6%
	1
	+0.5
	-12%

	Shape parameter for bolting 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	 

	Flowering onset in field 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	-17%

	Mid-flowering 
	0.861
	+0.4
	-9%
	1
	+0.5
	 
	1.119
	+0.6
	-20%
	1.231
	+0.6
	-45%

	Shape parameter for flowering 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	-4%

	Mid-flowering on plant
	1
	+0.5
	-5%
	1
	+0.5
	+1%
	1
	+0.5
	-7%
	1
	+0.5
	-17%

	Shape parameter for plant flowering progress
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	 
	1
	+0.5
	-2%

	
	
	
	 
	 
	
	 
	 
	
	 
	
	
	 

	Survival and reproduction parameters (growth)
	
	
	 
	 
	
	 
	 
	
	 
	
	
	 

	Maximum plant survival rate 
	1
	+0.5
	+37%
	0.37
	+0.2
	 
	0.937
	+0.5
	+4%
	0.889
	+0.4
	+10%

	Maximum bolting rate 
	0.71
	+0.4
	+56%
	0.35
	+0.2
	 
	0.748
	+0.4
	+8%
	0.788
	+0.4
	+30%

	Maximum number of flowers per plant
	0.0774
	+0.04
	+6%
	0.0449
	+0.02
	 
	0.077
	+0.04
	+7%
	0.3898
	+0.2
	+28%

	Pollen production per flower
	0.849
	+0.4
	 
	0.126
	+0.1
	 
	0.849
	+0.4
	 
	0.849
	+0.4
	 

	% of seed-producing flowers
	0.974
	+0.5
	+6%
	0.06
	+0.03
	 
	2.19
	+1.1
	+6%
	1.8
	+0.9
	+25%


Competition parameters are multiplicative factors applied to optimal weed parameters (without crop-weed competition) to obtain actual values in different crops. For instance, the nominal bolting rate in sugar beet is 93.4·0.71=66.31%.

Relative variations are calculated from regression coefficients δip of equation [4] as 10δ·v, where v is the tested parameter variation. Empty cases indicate non significant coefficients
Table 5. Nominal values of the parameters controlling crop-weed competition in GENESYS and effects of their variations on bolter densities (results of linear regression 
[4]) in the case of the high-risk cropping system. 
	Model parameters
(variation relative to optimal 
parameters of Table 3)
	Sugar beet
	Cereals
	
	Set-aside

	
	Parameter
	Variation 
in bolter 
density (%)
	Parameter
	Variation 
in bolter 
density (%)
	
	
	Parameter
	Variation 
in bolter 
density (%)

	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	
	
	
	
	Nominal 
value in 
GeneSys
	Variation 
tested in 
regression 
[4]
	

	Timing of stages
	
	
	
	
	
	
	
	
	
	
	
	

	Bolting onset in field 
	1.086
	+0.5
	+3%
	1.853
	+0.9
	 
	
	
	
	1.428
	+0.7
	-9%

	Mid-bolting 
	1
	+0.5
	+22%
	1
	+0.5
	 
	
	
	
	1
	+0.5
	+59%

	Shape parameter for bolting 
	1
	+0.5
	+2%
	1
	+0.5
	 
	
	
	
	1
	+0.5
	-5%

	Flowering onset in field 
	1
	+0.5
	+7%
	1
	+0.5
	-2%
	
	
	
	1
	+0.5
	-7%

	Mid-flowering 
	0.861
	+0.4
	-30%
	1
	+0.5
	 
	
	
	
	1.231
	+0.6
	-17%

	Shape parameter for flowering 
	1
	+0.5
	 
	1
	+0.5
	+1%
	
	
	
	1
	+0.5
	-2%

	Mid-flowering on plant
	1
	+0.5
	-10%
	1
	+0.5
	 
	
	
	
	1
	+0.5
	-8%

	Shape parameter for plant flowering progress
	1
	+0.5
	-2%
	1
	+0.5
	 
	
	
	
	1
	+0.5
	 

	
	
	
	 
	 
	
	 
	
	
	
	
	
	 

	Survival and reproduction parameters
	
	
	 
	 
	
	 
	
	
	
	
	
	 

	Maximum plant survival rate 
	1
	+0.5
	+44%
	0.37
	+0.2
	 
	
	
	
	0.889
	+0.4
	 

	Maximum bolting rate 
	0.71
	+0.4
	+92%
	0.35
	+0.2
	 
	
	
	
	0.788
	+0.4
	+13%

	Maximum number of flowers per plant
	0.0774
	+0.04
	+22%
	0.0449
	+0.02
	 
	
	
	
	0.3898
	+0.2
	+14%

	Pollen production per flower
	0.849
	+0.4
	 
	0.126
	+0.1
	 
	
	
	
	0.849
	+0.4
	 

	% of seed-producing flowers
	0.974
	+0.5
	+21%
	0.06
	+0.03
	 
	
	
	
	1.8
	+0.9
	+12%


Competition parameters are multiplicative factors applied to optimal parameters to obtain actual values in different crops. For instance, the nominal bolting rate in sugar beet is 93.4·0.71=66.31%.

Relative variations are calculated from regression coefficients δip of equation [4] as 10δ·v, where v is the tested parameter variation. Empty cases indicate non significant coefficients.
� Mid-germination is reached when 50% of the non-dormant seeds have germinated.


� Increasing the shape parameter decreases variability.


� Mid-elongation is reached when the shoot has grown to half of its potential length.


� The distance the shoot has to grow from the seed to soil surface, between soil clods.


� Mortality due to obstruction is expressed as max(1-exp-b·x) with x = seed depth (mm)


� Mid-germination is reached when 50% of the non-dormant seeds have germinated.


� Increasing the shape parameter decreases variability.


� Mid-elongation is reached when the shoot has grown to half of its potential length.


� The distance the shoot has to grow from the seed to soil surface, between soil clods.


� Mortality due to obstruction is expressed as max(1-exp-b·x) with x = seed depth (mm)


� Mid-germination is reached when 50% of the non-dormant seeds have germinated.


� Increasing the shape parameter decreases variability.


� Mid-elongation is reached when the shoot has grown to half of its potential length.


� The distance the shoot has to grow from the seed to soil surface, between soil clods.


� Mortality due to obstruction is expressed as max(1-exp-b·x) with x = seed depth (mm)
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