
PhD School on Agriculture, Environment and Bioenergy 

(http://sites.unimi.it/dottorato_aab/) 

 (XXXV cycle, 2019-21) 

Project draft  

1.Field of interest 

AGR/04 
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3.Tutor (membro del Collegio dei Docenti) 

- Eventually: co-tutor/s Antonio Ferrante, Giacomo Cocetta 

4.Relevance of the topic and state of the art:  

Crop yield and quality are the result of the interaction between genotype and environment, 

which is modified by agronomic management in order to meet the objectives of the farmer. 

Different genotypes have varying yield capabilities depending on their adaptation abilities 

[1]. Agricultural systems are continuously evolving due to innovation in agronomic tools 

and the identification of high-performance cultivars coming from traditional or 

biotechnological genetic improvements [2]. Abiotic stresses such as low water availability, 

high salinity, high or low temperatures, hypoxia/anoxia, and nutrient deficiency are among 

the major causes of crop failure. Plants are able to perceive environmental stimuli and adapt 

to different environments; however, the degree of tolerance and adaptability to abiotic 

stresses varies among species and varieties. Crops exposed to abiotic stresses respond by 

activating defense mechanisms. Therefore, crops in an early stage of stress do not show 

visible symptoms but their physiology can undergo significant changes [3]. The energy used 

to counteract or cope with abiotic stresses is called “fitness cost” and does not contribute to 

crop production. Crops have to balance the resource allocation between productivity and 

defense actions [4]. 

5.Layout of the project (draft) 

5.1. Materials & Methods:  

Vegetable crops will be used for abiotic stress responses. The experiments will be carried 

out on lettuce or tomato that will be exposed to abiotic stresses such as water stress, salinity 

and cold. The crop performance will be studied for understanding the physiological, 

biochemical, and molecular strategies for increasing tolerance against abiotic stresses.  

Biostimulant prototypes will be used for enhancing the crop tolerance different 

concentrations will be tested. These activities can involve the collaboration of private 

companies such as Valagro SpA and Green Has SpA.  

The effect of stresses on crops will be studied by measuring: 

-primary metabolism such as sugars, chlorophyll, gas exchange analysis; 

-secondary metabolism such as anthocyanins, phenols, 

http://sites.unimi.it/dottorato_aab/


-osmolytes, nitrate, proline; 

-identification of the gene of interest and expression analysis. 

All data will be analysed using appropriate statistical methods. 

       5.2. Schedule and major steps (3 years): mezza pagina max 

I year: literature study on the crop abiotic stress. Identification of the best experimental conditions 

for understanding crop, stress intensity, and stress application, biostimulant optimal doses. All this 

information will be performed by monitoring the key physiological processes. 

II year: biochemical and molecular studies will be performed on the selected experimental 

conditions. 

III year: eventual repetition of experiments, data elaboration, writing manuscripts and final thesis. 

 

6. Available funds (source and amount) 

- CTE_NAZPR18AFERR_08 - Valutazione di un prototipo di biostimolante per contrastare lo 

stress idrico su pomodoro; prove su PGPR su fragola e melone per analizzare l’effetto biostimolante 

ed efficienza d’uso dei nutrienti – Finanziamento di 21600€; 

- CTE_NAZPR18AFERR_07 - Esecuzione di un test su piante coltivate in camera di crescita. 

Finanziamento 31800 € 
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