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Abstract 
[bookmark: _Hlk515390895]Although recently introduced, film-coating of agronomic seeds is now widely accepted in modern agriculture as an effective technology for protecting germinating seeds and seedlings1. Seed treatments can be useful in reducing the amounts of pesticides required to manage a disease and to enhance the growing of plants2,3, because the lack of water and desertification are extreme problems for plant survival and growth in the arid and semiarid areas of the world. 
This work was done to provide information about possible film-forming polymers which can be used as suitable candidates for seed treatment formulations and to find out which properties are important for a good coating. Polymers used in this work were k-carrageenan reinforced with cellulose nanocrystals (CNC) or bentonite (BT).  
Structural evaluation of films which can be used as seed coating was done by FT-IR spectrometry and X-ray diffraction, and the morphological aspects by AFM and TG measurements. For further characterization, were performed sorption measurements at different relative humidity, water sorption capacity being evaluated through the gravimetric method and near infrared spectroscopy. The hygroscopicity was observed by doing the moisture pick-up test, dry-in time of water droplets on the surfaces and contact angle measurements, this property being important since high water-uptake can result in agglomeration of the coated seeds. It was observed that with increasing the content of reinforcing agent, the hygroscopicity of films decreased. In addition, the film forming solution were applied on seeds and the impact of formulations on seeds was observed. 
In conclusion, the seed coating formulations are a safer, cheaper and more environmentally friendly alternative, without causing any pollution and having significant economic and environmental benefits4. 
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