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| Introduction ‘

Natural biostimulants are emerging as sustainable alternatives to synthetic agrochemicals for enhancing plant growth and stress tolerance,
particularly in soilless cultivation systems.

This study investigated the effects of a plant-derived biostimulant - wood vinegar (WV) - applied at different concentrations in a hydroponic floating
system cultivating Lactuca sativa var. Canasta and Ocimum basilicum var. Italiano under optimal (100%) and nutrient-stress (20%) conditions.

Materials and methods
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| Results and discussion

Preliminary trials at a 1:600 dilution caused severe phytotoxicity in both species, with marked reductions in shoot and root biomass. Subsequent

experiments therefore focused on WV, the only commercial formulation tested, applied at higher dilutions (1:1,000, 1:2,000, and 1:3,000). Plant
responses were dose- and species-dependent.

Lattuce Basil

Lettuce fresh weight (leaves) Lettuce dry weight (leaves)
E @20 d a
= 5 - 5
7 g =
o~ 20 2
2| ; lé @
@) ll U>)‘ ,@Q\ & ’9@ @QQ S .'@QQ ’9@ 5&0
— N P 4
o0 & @ ¢ & & ¢
°2 [ .E \QQQ Ny \Qs\o '\90\0 '190\0 '§\°
c | frar
©
S o . | | |
o 6' — Basil fresh weight (leaves) Basil fresh weight (leaves)
5 = X %) - 5
> E OO : " bc . 4+
L O N o 1:1000 1:2000 1:3000 £ 104 z
) o (&‘ — g g 2m
14 a? (St £ 5 >
I : ' L% ° 1= < : b b
0- 0
In lettuce, 1:2,000 and 1:3,000 WV dilutions S“—@g S \Qs\"\.@e“\,}g@ PO &
significantly increased shoot and root fresh and dry T ey
& & & RSO P P P

biomass under nutrient stress compared with the
20% control. These improvements were associated
with enhanced photosynthetic performance,
including higher PSIl efficiency and increased / \
chlorophyll a and b contents.

Overall, these results demonstrate that properly
diluted wood vinegar acts as an effective
biostimulant in hydroponic systems, promoting
growth and physiological performance while
modulating defense-related mechanisms.
However, its effectiveness is highly species- and
dose-specific, highlighting the importance of
tailored application strategies.
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Conclusions

Basil showed a stronger response, with significant increases in biomass, plant height,
internode number, and photosynthetic efficiency, particularly at the 1:2,000 dilution
under both optimal and stress conditions. Gene expression analyses indicated that WV
modulated key growth- and stress-related pathways. Upregulation of T/R7 in leaves and
roots suggests enhanced auxin signaling, while increased expression of CHS and PR5 in
roots points to activation of phenylpropanoid metabolism and defense responses,
especially under nutrient limitation.
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