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spray made from K. alvarezii seaweed (SAP) was found to enhance growth and productivity 
of several Indian crops. Furthermore, there are indications that SAP may alleviate abiotic and 
biotic stress and favorably influence beneficial soil microbes. 
In order to obtain plant growth promotion, SAP foliar spray needs to be applied frequently 
which first, is laborious and secondly, high losses occur. In combination with a low shelf life 
this poses a major hurdle for commercialization of SAP extract despite its obvious potential. 
To improve the applicability of SAP the aim of our recently started Indo-German cooperation 
is to develop a slow or controlled release biostimulant formulation with increased shelf life for 
not only Indian but also European agriculture. 
We hypothesized that due to phytohormone effects (i) the application of encapsulated SAP 
shows a better plant growth promotion than unformulated SAP and fertilizer and (ii) 
encapsulated SAP will increase flowering and biomass production better than fertilizer. 
The formulation consists of 2% Na-alginate, 20% bentonite and 16.7% SAP. This solution was 
dripped into a stirred cross-linker consisting of 1.5 % Calcium chloride. To simultaneously coat 
the beads 0.2 % κ- Carrageenan was added. Finally, beads were dried at 60°C. To investigate 
the effect of the SAP-formulation on plant performance, 1.1 g dry beads were placed between 
the roots of 4 week old tomato (Solanum lycopersicum) plantlets. Plants were allowed to grow 
for additional 8 weeks and were fertilized with two concentrations of Hoagland’s solution to 
determine potential fertilizer effects of the formulation.  
We found that plant height of tomatoes increased after incubation with beads containing SAP 
under both nutrient rich and nutrient poor conditions with a maximum of 27,9 cm ± 1,9 cm or 
23,8 cm ± 1,3 cm, respectively. Under nutrient rich conditions, beads with SAP significantly 
increased total dry weight with a maximum of 3.2 g ± 0.2 g and in nutrient poor conditions with 
a maximum of 2.6 g ± 0.3 g.  
Unformulated SAP decreased the plant dry weight significantly, regardless of fertilization. After 
incubating plants with encapsulated SAP dry weight of floral parts increased up to 0.6 g ± 0.01 
g and 0.04g ± 0,01 g under nutrient rich and poor conditions, respectively. 
The significantly increased plant biomass and flower production in all SAP treatments can be 
attributed to phytohormonal effects (i.e. gibberellins) overruling fertilizer effects. The same is 
true for the observed effect on plant elongation likely caused by cytokinins. Application of 
encapsulated SAP shows better plant growth promotion than pure SAP powder probably due 
to slow release over a longer period avoiding high doses. The biostimulant effect of SAP was 
more pronounced than the fertilizer effect. Further research into the physicochemistry of the 
key plant hormones and their release kinetics as a function of formulation materials properties 
will allow for developing new plant biostimulants for European agriculture. 
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N-acyl homoserine lactones (AHL) play an important role in the interactions between bacteria 
and plants. Generally, short chained AHL promote plants growth, while long chained AHL may 
enhance plant’s resistance and tolerance to biotic or abiotic stresses. AHL are one of bacterial 
quorum sensing (QS) molecules. Gram-negative bacteria use AHL to monitor its own 
population density. Rhizospheric bacteria can produce AHL molecules with diverse length of 
the acyl chain, ranging from short (C6) to long side (up to C18). As a favourable environment 
for microorganisms, rhizosphere harbours significantly higher densities and diversity of AHL-
producing bacteria. Therefore, AHL-based QS and AHL-priming may occur frequently in the 
rhizosphere. In order to accurately reflect the situation in the rhizosphere, investigation of 


