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Selecting and propagation regionalised plant 

material of native plant species in restoration 



Situation 

• Since about 60 years most of the native plant species released into 

landscapes originate from plant nurseries 

• That material is genetically modified or originates from geographic 

regions differing from the place of release 

• Human rather than natural selection 

Background 



Expected consequences 

 

E. g.: 

- Loss of regionally or locally acquired adaptions and trade-offs in 

  

 Germination strategies 

 

 

  

 Dispersal strategies 

 

 

 

 Resource use 

 

 

 

Background 



Meanwhile there is proof that these consequences appear in cultivars 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

Plantago lanceolata Lotus corniculatus 

E. g., cultivation leads fast to a loss of dormancy (a very important trait 

for long-term survival in drylands) 

e. g. Schröder & Prasse 2013 a, b 



And, we found that cultivated varieties and hybrids (native x 

cultivars) own the ability to outperform the wild varieties 
(Schröder & Prasse 2013c) 



In order to conserve the adaptions gained by natural 

selection 

it is necessary to: 

  

• promote acceptance for provenance as criterion of seed quality,  

• develop a system of seed transfer zones (provenance zones),  

• develop a "filter" that allows for identification of native species 

suitable for blanket use on a regional scale (reaction to concerns of 

taxonomists and nature conservationists) 

• develop „rules“ for the 

– identification of populations (stands) suitable for harvest, 

– seed collection (e. g., minimum size of population) 

– propagation (e. g., minimum distances between possibly 

hybridising species or collections from different transfer zones) 



Delineation of seed transfer  

zones (Example Germany,  

not a dryland ) 



Relevance for dryland-restoration 

• Especially in drylands we need to aim for a conservation of a maximum 

of the adaptations acquired by natural selection. 

In addition we need to conserve a maximum of the genetic diversity 

and variability of a species to maximise the chance for successful 

adaptation to changing environmental conditions 

 

Therefore,  

• we need to reduce the amount of cultivars introduced into the 

landscape 

and 

• we need to develop a seed production system that allows for a 

conservation of regionally/locally acquired life history traits and/or trait-

offs for each species 



Bundesverband Deutscher Pflanzenzüchter e.V. 

That requires also certification labels 



Well, how about the costs? 

Information from one of our producers: 

Regionalised seeds of native species are either four times as 

expensive as standard material (grasses) or are produced for 

the same prices as standard material (all other native 

herbaceous species)  



Rules for the harvest of material for propagation  
(aims: collect most of the genetic diversity/variation and do not over exploited the source population) 

• Avoid to harvest from “populations” of less than 100 individuals 

 

• Choose “populations” of at least 1000 individuals for harvest, better a multiple of that 

 

• Harvest at least 50 individuals from each “population” (include all morphologically 

discernable genotypes, growth forms etc.; in accordance  to there proportion in the source 

“population”) 

 

• Decide about frequency and intensity of harvest based on the “population” size and life-form 

   of your target species   

“Populations”  >1000 individuals: 

• Annuals: harvest a max. of 2% of the annual diaspore production in case you harvest 

each year. Alternatively harvest a max of 10% of the diaspore production in case you 

harvest every second year and a max of 25 % in case of a five years rhythm 

• Perennials: harvest a max. of 10% of the annual diaspore production in case of an 

 annual harvest.  Alternatively harvest a max. 25 % very second year or a  max. of 50 %  

 in case of a five years rhythm 

 

“Populations” < 1000 Individuals or species without pronounced soil seed bank 

• simply be more careful! E. g., lower frequency and lower intensity of harvest 

R. Prasse & R. Schröder in prep. 



Rules and suggestions for propagation 

• The F1-Generation needs to be composed of at least 200 individuals.  

 Better: > 1000 individuals 

 

• No selection against or towards certain genotypes, e. g. 

• conserve differences in seed size 

• conserve differences in germination speed (dormancy!) 

• conserve differences in speed of vegetative and generative growth 

• conserve differences in habitus, flowering time and time of seed set 

 

→ During the whole propagation process do your best to keep the proportion of the 

different “genotypes” as they used to be in the source population. 

 

• Provide for each species and each transfer zones mixtures of different sources   

  ”populations”/stands (source mixtures) 

 

• Limit the generations of propagation to 

• F5 for annuals and biennials 

• F4 for perennial herbaceous plants 

• F2 trees and shrubs 

Dr. W. Durka & M. Stolle, in: Prasse et al. (2010) 



Place: Deir El Balagh / Gaza 

That material can be used to restore native habitats. But ist 

also relevant in re-vegetating man-made landscapes  



Situation prior to re-vegetating with regionalised plant 

material   
seed source 



Situation prior to re-vegetating with regionalised plant 

material  

The slopes  



Sieve the garbage, use the resulting material to cover it and as 

substrat for the plants 



Bewässerungs-

einrichtungen 

Add the top-soil from the source 



Result during next season 

No erosion 

76 native species established 



Egypt 

Microbiotic soil-surface crusts and the establishment of 

vascular plant species 

Israel 



Inital observations: 

Between shrubs, annuals are very patchily distributed 

Why? 



Summary of results 

• Microbiotic crusts had negative effects on densities, species diversity 

and fecundity of vascular plants 

 

• Fecundity on disturbed crusts was higher than on undisturbed crusts 

although vascular plant densities increased after disturbance 

 

• Crusts did not affect seedling mortality 

 

• The magnitude of the negative effects depended on the timing of the 

disturbance 

 

• Undisturbed microbiotic crusts prevented seed deposition 



Summary of 

results 



Conclusions for dryland restoration 

• Undisturbed crusts may limit the number of safe sites for vascular plant 
establishment during the time of seed dispersal  

 

• Crusts limit the amount of available resources during the time of plant 
development and seed production (re-direction of water) 

 

• Microbiotic crusts may compete with vascular plants for space and other 
resources 

 

• Competition between vascular plants and microorganisms may be 
stronger than competition among vascular plants 

 

• Moderate grazing on microbiotic soil-surface crusts may enhance the 
establishment of vascular plants (research about the suitable grazing 
intensity is necessary) 

 

• Disturbance of microbiotic crusts may be a key factor for 
establishment of vascular plants in drylands 

 

 


