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Introduction

Today’s agriculture is called to face multiple challenges: to produce more, to cope with the rising food demand, to be more efficient to counter resource-scarcity and to preserve soils, water and air as well as human health.

Plants for Plants (P4P) aims to improve resource efficiency of crops by introducing a new category of biostimulants. In actual practice, biostimulants are often a useful destination for waste materials or by-products, so the discovery
of functional active ingredients is rather casual. P4P reverses this approach: first the problem is identified and then tailored compounds, based on specific Standardized Metabolites Phytocomplexes (SMPs) physically extracted from
suitable organically grown plants, are produced and tested.

The developed biostimulants enhance crops’ ability to use water, nutrients and to get in a stronger physiological status. The LLOO2 biostimulant is based on a synergistic combination of flavonoids and organic acids: it increases
resilience to abiotic stress, and in particular it boosts Water Use Efficiency leading to significant reduction of water deficiency symptoms and increased crop yield and quality. LLOO2 properties were demonstrated in controlled

environments, using cutting-edge phenotyping technologies, biochemical and molecular tools, and in open-field trials on a wide variety of crops across Europe. It supports plants in water deficit by e.g. increasing root biomass in
tomato, decreasing wilting in young corn plants and increasing yield in rainfed and poorly irrigated crops. Additionally, it showed positive results in so-called comfort environments proving that even plants grown in optimal

conditions are far from exploiting all their genetic potential.
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Treatment decreased wilting compared to the negative control
during drought stress (Fig. E), and accelerate recovery (in terms of
wilting, Fig. E, photosynthetic activity, Tab. 3, and RWC, Tab. 4).
The decreased water loss during drought stress is confirmed by the
reduced transpiration observed through the Automatic Weighting
System (AWS) (Fig. D).
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Tab 3. Photosynthetic activity measured with a portable PAM
of light adapted (LA) or dark adapted (DA) plants.

Tab 4. RWC at the peak of drought stress (RWC stress) and
after recovery (RWC rec)

Fig D. Evapotranspiration trend during the drought stress
(1=UTC, well-watered; 2=UTC, drought; 3=LL002, low, drought;
4=LL002, high, drought)

Fig E. N° of wilted leaves at different timepoints.

Tab 5. Harvests parameters: weight and N° of fruits per plot.
Tab 6. Analysis of the fruits: °Brix and Firmness

Fig F. % difference compared to UTC 70% of TOT red fruits
weight and TOT fruits weight.

Treatment with LLOO2 decreased drought stress effect on fruits
production in processing tomato (Tab.5) and slightly increased the
Brix at the second harvest (Tab. 6). At the end the production of
the treated plants (at high dosage) was comparable with the one
of the untreated with 100% irrigation (Fig. F).
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With the water becoming a scarse resource and a precious commodity and the climate change, the need of products that increase the

efficiency of water usage by crops is rising. The plantsforplants project has created a new biostimulant made to overcome drought
stress related issues on a wide variety of crops. In this work, we show that treatment with LLO02 was able to oppose the negative effect
of drought stress (both as severe drought stress and as reduction of irrigation) in different crops (sugarbeet, corn and tomato). This
result was proven using different investigation tools, by analysing the activity of some enzymes involved in ROS scavenging and
measuring ROS production, using the high-troughput phenotyping system (LLPhP) to give automatically many morphological and
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physiological informations, analysing plants transpiration and photosynthetic efficiency and by the conventional approach of an open-

field trial. Overall, the results show an improved performance of the treated plants compared to the untreated plants in the same
stressed conditions in the majority of the parameters analysed, proving the efficacy of this new product.
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