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Samen GmbH= (Darmstadt, Germany)
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collector PW). In 2015, the younger lot < 3 1 year= was propagated from seeds of 
< 3 7 years= in a greenhouse at the University of Rostock (Germany). The seed lots of 
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dark. The seeds of < 3 7 years= harvested in 2008 had previously been stored at 7°C.
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„hartschalig< bezeichnet und sind weniger anfällig für Hitze

nicht quellen und nicht weich werden wie „nicht hartschalige< Samen (WESTERMAN und 

gespült und auf „Diasporen Agar< ausgelegt. Die Keimungsraten der Samen wurden 21 Tage lang 



linearen Zusammenhangs zwischen Expositionszeit („dose<) und 

Vitalität der Samen („response<), wurde das Paket „Dose curves< (drc, Version 2.5

Mittels der Funktion „mselect< wurde ein Ausgangsmodell mit verschiedenen anderen 

Parametern wurden mit Funktion „compParm< festgestellt. Außerdem wurden ED50
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ched to the centric vertical reactors9 stirrer. The 



 

Karlsruhe, Germany). The temperature in the precision water baths (8wisebath= WB6, Witeg 
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na: not available.

3
package 8drc9 (version 3.0.1) [39] and compared between the treatments in the water bath 

with treatment set as a grouping variable. The data type was <binomial= and the total number of 

þ(ā) = þþ��1 + ăÿÿ�(log(þ)−log (Ā�Ā))



the 8drc9 built [39]. The level of significance α was set to 0.05. 

�ÿā [%] = 100 × (1 2 þ(ā)þ(0 days))



Species Treatment Vmax SLP MIT [days] DRT [days]
Abu琀椀lon theophras琀椀 x all - - - -
Chenopodium album CR 0.99 (0.01)  a 1.52 (0.29)  a 0.40 (0.19)  a 1.7 (0.4)  a

ER 0.88 (0.01)  b 6.71 (0.41)  b 7.75 (0.09)  b 10.8 (0.2)  b
WB 0.81 (0.01)  c 6.66 (0.84)  b 10.97 (0.20)  c 15.3 (0.7)  c

Malva alcea CR 0.73 (0.03)  a 0.64 (0.16)  ab 0.05 (0.07)  a 1.6 (0.8)  a
ER 0.51 (0.02)  b 0.29 (0.06)  b 0.01 (0.01)  a 20.1 (7.2)  ab
WB 0.76 (0.04)  a 0.70 (0.35)  a 0.64 (1.02)  b 14.6 (4.1)  b

Malva sylvestris CR 0.29 (0.02)  a 1.77 (2.19)  a 83.14 (78.65)  a 287.6 (707.9)  a
ER 0.32 (0.01)  ab 2.99 (120.08)  a >365 -  a >365 -  a
WB 0.36 (0.02)  b 2.09 (15.14)  a >365 -  a >365 -  a

Melilotus albus CR 0.97 (0.01)  a 0.15 (0.04)  a >365 -  a >365 -  a
ER 0.88 (0.01)  b 9.86 -  ab 46.45 -  a 58.0 -  b
WB 0.97 (0.01)  a 1.03 (0.26)  b 80.44 (27.02)  a >365 -  ab

Melilotus o昀케cinalis CR 0.98 (0.01)  a 0.23 (0.03)  b >365 -  a >365 -  a
ER 0.86 (0.01)  b 0.76 (0.74)  b >365 -  a >365 -  a
WB 0.93 (0.02)  c 0.70 -  b >365 -  a >365 -  a



–



–



Species Seed-Killing E昀케cacy [%] of 36 days in
Commercial Reactor Experimental Reactor Water-Bath

Abu琀椀lon theophras琀椀 99 98 88
Chenopodium album 100 100 100
Malva alcea 99 91 94
Malva sylvestris 19 0 0
Melilotus albus 34 7 30
Melilotus o昀케cinalis 32 9 12
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scale systems are to be used to estimate seed killing, a <transfer formula= for the higher 
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strips9 biomass must be mulched after flowering in late summer in order to enable repeated tillage in 

tilling are associated with a great deal of effort. A promising alternative is the use of the flower strips9 

quantities (Ferrarini et al., 2017). Therefore, stock piling is required if the strips9 biomass is supposed 



 

 
 

 

 

E). The perennial flower mixture used, <BG 70= (Saaten Zeller GmbH & Co. KG), was 

3



<Ronaldinho,= breeder KWS

mixtures with the flower strip biomass for ensiling (see section <Ensiling Procedure=).

3 3

substrates from the flower strip9s 

3



determination of the substrate9s biochemical properties in

buffering capacity (BC) and NDF (see subsection <Parameters Characterizing Substrate9s 

Ensilability=).

 Parameters Characterizing Substrate’s Ensilability

Ăÿ = Āā[%] + 8ÿ�ÿĄ/þÿ
35 are considered as <difficult ensile,=

to as <easy ensile.=



 

 

ZM100:   þ� = 984 2 (ÿý) 2 0.47(ÿĂ) 2 0.00104(ÿĂ)²FM100, YSC99:   þ� = 1000 2 (ÿý) 2 0.62(āýĀ��) 2 0.000221(āýĀ��)²
substrate9s amount of fermentable organic substances (VS g kg

þă� = 0.80(þ�)ÿĄ4� = 0.42(þ�)

standing age on substrate9s 



detection limit (<not detected=) in most samples 

3

effects of the factors <substrate= (2014 and 2015) and <standing age= (2015 only). If the values were not 

linear models were applied with <substrate= and <standing age= as a fixed factors and <year= as rando

variable. Modeled parameters were estimated with an ANOVA of type III and a Satterthwaite9s 

3

package <lme4= was used to calculate the mixed linear models 
(Bates et al., 2015), and the <vegan= package to perform NMDS (Oksa

Substrates’ Biochemical Properties

The substrates9 properties with a known or reasonably suspected
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Substrates’ Ensilability Assessment
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<Substrates9 Ensilability Assessment=), 
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ensilability of effloresced flower strip9s biomass. 



necessary for stable storage at a dry matter content of 40% (Kalač, 2011). The occurrence of butyric 

Substrate’s Ensilability Assessment

The prediction of ensiling success on the basis of the substrates9 biochemical properties is both a 



analyses, the factor <standing age= proved to be of little influence on ensilability. However, this 
was also partly due to differences in the degrees of freedom (one degree for factor <standing age= against 

five degrees for the factor <substrate=) and thus
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with the substrate9s qualities but also enables short routes of transport. Regarding the routes of transport 

3
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The use of increasing amounts of flower strips9 biomass as a

the ensiling capability of flower strip mixture9s substrate

base of the substrates9 biochemical properties. This knowledge is
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flowering stripes, FM67 = mixture of 67% flower stripe’s biomass and 33% silage maize, FM33 = 33% 
flower stripe’s biomass and 67%
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survivability of their seeds in ensiling is lacking. <Using this model species, we hypothesized that 

ge affected seed viability in specific ways.=

 



L. (viper8s bugloss, Boraginaceae), and 

 

The seeds of most species were obtained from <Appels Wilde Samen= [Darmstadt, Germany 

 

′ ′′ ′ ′′
(<Ronaldinho,= breeder KWS



3

3

optimized method: <maize 82, ideal= 

100% maize harvested at BBCH 82, <maize 87, ideal= from

(<wildflower blend 1=) or second standing year 

(<wildflower blend 2=). In the first trial year, an aliquot of maize harvested at

to as <maize 82, stress.= To prepare this 

the two levels of the factor <ensiling condition,= namely <stress=

and <ideal.=

 

−

Curtis distances using R package <vegan= (Oksanen et 

a [<adonis= function in R by Anderson (2001)] using the Bray3



 

<maize 82, ideal= and <maize 82, stress.= 

types <maize 87, ideal,= <wildflower blend 1,= and <wildflower blend 2=. Both 

accompanied by untreated controls, referred to as <untreated A= and <untreated B.= For ensiling, 1003

Seeds were retrieved after 239 days from <maize 82, ideal= and

days in <maize 82, stress.= From <maize 87, ideal,= <wildflower blend 1,= and <wildflower blend 2= one 

 

on plates with <diaspore agar= (agar agar 13.0 g − − −

− − −

3

embryo was unstained (white) or rotten were considered <dead.=

assigned to the <dead= category as well. All seeds 



log odds ratios using Tukey9s method for P



ĀăăĂ 2 ý�þþ�Āą ăĄĄ�āÿāþ (%) = 100 × (1 2 1 2 ĂÿāĂāÿā�āĀ āĄ ĂăÿĂ ĀăăĂĀþÿý�ýþý1 2 ĂÿāĂāÿā�āĀ āĄ ĂăÿĂ ĀăăĂĀÿÿþÿý�ýþý )
R package <lme4= (Bates et al., 2015). The R package <emmeans= provided functions to estimate 

with the respective test routines of the R package <DHARMa= (Hartig, 2020).



referring all HS species, ensiling <maize 82= under

different substrates (<maize 87,= 
<wildflower blend 1,= <wildflower blend 2=) under id 3

3

should be mentioned here that across all HS species <maize 82, ideal= killed 1.5

<maize 87, ideal= (

killing efficacy of <maize 82, ideal= was significantly 

higher than that of <maize 82, stress,=





seeds of HS species as influenced by ensiling conditions (<ideal= and <stress= in maize 82), plant species 

***

seeds of HS species as influenced by composition of ensiled substrate (<maize 87, ideal,= wildflower 

***

<maize 82, ideal=



The factor <silage type= explained 





4 4
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3

they remain largely <black boxes= and thus hardly comparable between studies because little

content (<maize 87, ideal=: 0.31% fresh weight vs. <maize 82, ideal=: 34.4 



3
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