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● Strong decline in agro-biodiversity  

 

● Rare arable plants are largely absent from the 

seed bank 

 

● Functional biodiversity and ecosystem-

services  

  

        

   Re-introduction is necessary 

Need of the study 
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STORKEY et al. 2012 

MARSHALL et al. 2003 
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“Re-introduction of rare arable plants on organic farms” 

Project period: 2011–2015 
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Study species: Winter rye & three endangered rare arable plants 

RL Bavaria 3 

RL Germany 3 
RL Bavaria 3 

RL Germany 3 
RL Bavaria 3 

KORNECK et al. 1996, HOFMEISTER & GARVE 2006  
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(1) How many seeds must be sown to obtain optimum establishment 

and reproduction rates of the target species?  

a) Equal establishment with chosen mixing ratio? 

b) Impact of spontaneous weeds?  

 

(2) What is the impact of increasing sowing rates on crop yield?  

 

 

Study questions 
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Minimal crop yield loss 

Successful establishment  
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Field experiment with partial additive design 

40 plots of winter rye (350 grains m-2) 
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40 plots of winter rye (350 grains m-2) 

 

Explanatory variables:  

• Sowing density (1-10,000 seeds m-2) 
 

• Pure vs mixed sowing 
 

• With vs without spontaneous weeds 

 

Response variables: 

• Plant numbers of target species 
 

• Seed production of target species 
 

• Grain yield of winter rye 

 

 

 

Leg : Con : Lit = 3 : 1.3 : 1 

L. speculum-veneris 
10,000 seeds m-2 
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Plant numbers at harvest time 

(1) How many seeds for optimum establishment and reproduction rates?  

a) Equal establishment with chosen mixing ratio? 

b) Impact of spontaneous weeds?  

 Density-dependent establishment  
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Seed production at harvest time 

(1) How many seeds for optimum establishment and reproduction rates?  

a) Equal establishment with chosen mixing ratio? 

b) Impact of spontaneous weeds?  

Target species Seeds m-2 Lambda 

L. speculum-veneris 27 493 

C. regalis 22 9 

L. arvense 19 22 

Density-dependent seed production 

Optima 
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Impact on crop yield 

(2)    What is the impact of increasing sowing rates on crop yield?  

Sigmoidal functions 

Yield loss at > 100-1000 seeds m-2  
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• Optimal sowing densities: 
 

 L. speculum-veneris 50 seeds m-2  

 C. regalis  100 seeds m-2  

 L. arvense   100 seeds m-2  

 

 

 

 

• Mixed sowing with adjusted densities 

 

Establishment without negative density effects 

Crop yield loss < 7 %  and  procedural costs < 1000 € ha-1 

Recommondations for farming practice 
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Food production, biodiversity & ecosystem services 

biodiversity 

Conclusion and outlook 
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Re-introduction of rare arable plants in extensive managed fields 

 

Time of sowing 

Cover crops and crop rotations 

Species-specific requirements 
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