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INTRODUCTION
Tomato (Solanum Lycopersicum L.) is one of the most produced 

vegetable worldwide with high water demands.  Limited water resources 

for irrigation may affect tomato growth, yield and quality for its drought 

sensitivity. Water stress tolerance may be improved by biostimulants. 

AIM

The aim is to investigate the effect of 

biostimulants obtained from undersized kiwi 

fruits on tomatoes grown from plants under 

different irrigation regimes 

MATERIALS AND METHODS

Tomato cv. Heinz 1301

1. Biostimulant production

Undersized 
kiwi fruits

Seeds

Juice (T4)

Enzymatic assisted 
extraction (EAE)

Protein 
hydrolysate 

(T6)

Lactiplantibacillus 
plantarum 4193 

Companilactobacillus 
farciminis  4841 

Fermented 
juice (T3)

Fermented 
juice (T5)

2. Field activity: biostimulant & water stress

Leaf spray application  (4 times in July)

3. Fruit characterization
• ° Brix
• Morphological measurements
• Total polyphenol content
• Antioxidant activity (DPPH essay)
• Proximate composition and free 

UHPLC-MS amminoacid profile

• Sugar content 
• Organic acids content
• Carotenoids content
• Lycopene
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ID Treatment ID Treatment

1 Water 4 Non-fermented juice

2 Selenium 5 Fermented juice

3 Fermented juice 6 Protein hydrolysate
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3 irrigation regimes 
based on Irriframe’s 
recommendations

Stress from July

1 replicate (A, B, C) = 
6 treatments  

1 treatment = 
13 plants

Hand harvesting in 
mid-September

8.1.1 , 8.1.2

8.1.1 Valorisation of the waste by green chemistry to obtain high value molecules or new products
8.1.2 Valorisation of the waste by biotechnology processes to obtain for high value molecules or new products

E-mail: martina.galaverni@unipr.it tommaso.ganino@unipr.it

Sugar content (glucose and fructose) Citric acid content 
SUGARS

• Differences in both glucose 
and fructose content due to 
treatments in stressed 
tomatoes 

• No differences under full 
irrigation conditions

CITRIC ACID
• T5 and T6 resulted in 

significant lower citric acid 
content at 30% and 100% 
irrigation

• Greater variability under 60% 
irrigation due to biostimulants

• Machado, J., Fernandes, A. P. G., Fernandes, T. R., Heuvelink, E., Vasconcelos, M. W., & Carvalho, S. M. P. (2022). Drought and nitrogen stress effects and tolerance mechanisms in tomato: A review. Plant 
nutrition and food security in the era of climate change, 315-359

• Francesca S et al., (2021). A Novel Protein Hydrolysate-based Biostimulant Improves Tomato Performances Under Drought Stress. Plants, 10, 783
• Zuzunaga-Rosas,J et al., (2023). Use of a Biostimulant to Mitigate the Effect of Excess Salinity in Soil and Irrigation Water in Tomato Plants. Plants, 12, 1190

Tukey’s test, p<0.05
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