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INTRODUCTION

Climate change is increasing the frequency and intensity of abiotic stresses,
including salinity and drought, which can severely impair seed germination and
early plant development. Seed priming is an environmentally friendly pre-sowing
technique that activates metabolic processes before germination and may improve
plant tolerance to adverse environmental conditions (Figure 1.).
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Figure 1. Schema of seed priming and its effects on plant stress tolerance [1].
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establishment is particularly important because these developmental stages
strongly influence subsequent plant growth and crop productivity.

Primed seed germination and
plant growth under stress

EXPERIMENTAL WORKFLOW

CHEMICAL ANALYSIS DATA ANALYSIS
@) seED MATERIAL €) seep PRIMING &) stress conpiTiONs €) GERMINATION € MEASUREMENTS e TG EANTE AL ATl

P SALINITY Seeds placed in
epper Proline , L L & 5
_ OH G Petri dishes
(Capsicum annuum L. NH (salinity) 4
cv. Podravka) e
e = Y 3
X Commercial : , ' /"" Q‘_ B o . -
= biostimulants = =) : 2 2 e | =
- ' > (drought) NaCl soluti - i 1-
o] aCl solution ¢ . 2 4 = ) =
| ' Hydroprimi b A
o / r ] & ™ y
G - (cont:)‘:) = S N ' Identification of bicactive ESReCt:0f-seuct priridng
S < \ S S— on early development
. of pepper under
. : H -
Non-primed N : @ Cionirollad ‘vovidiins (HPLC=MS/MS) salinity and drought
soeds — i (temperature, light) o Stre
(control) Mannitol solution

RESULTS

Proline priming Algal-based commercial biostimulants
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priming priming utrescine ‘ :
: 1,3-Diaminopropane 2.7
Cadaverine 0.48
0)
1% agar norSpermidine n.d.
Spermidine n.d. 0.73
homoSpermidine 0.50 n.d.
Spermine n.d. n.d.
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Figure 2. Effect of different seed priming treatments on pepper seedling development under Yy alleviate drought stress
control and salt stress conditions Hydronybenzole acid IS SR N ‘mm during germination;
Salicylic acid 1.9 1.6 ‘ 4.3 ‘ 2.8 m however, no negative
Table 1. Effect of seed priming treatments on root and shoot length of pepper seedlings under 2,3-Dihydroxybenzoic acid 0015 0069  nd 0.062 -\ effects were observed
. . ’
control and salt stress conditions Y e e e 028 034 0021 0046 - suggesting that
Condition Seed treatment Root length (cm) Shoot length (cm) Caffeic acid n.d. 0.11 n.d. 0.26 potential beneficial
No priming 1.10+0.19 1.08 + 0.15 Vanillic acid ol SR 1.4 -m effects may become
Control Hydropriming 0.93+0.20 0.85+0.07 Syringic acid 0.86 0.88 0.12 0.55 -m apparent at later stages
Proline priming 1.36 £ 0.12 0.62 +0.10 e 0.76 14 043 11 o7 (84  of plant growth and
No priming 0.42 £0.11 0.64 £ 0.15 Ferulic acid 0.36 1.4 0.082 1.2 0.58 development.
Salt stress Hydropriming 0.37+£0.05 0.55+0.16 Sinapinic acid 0.034 0.028 0.055 0.041 2.5 0.71
Proline prlmlng 0.75 + 0.68 0.54+0.13 Lower U Higher concentration W | = not detected

-> Proline priming promoted root growth, which may contribute to improved seedling
adaptation to soil-related abiotic stresses such as salinity.

Proline seed priming promoted root growth and increased seedling biomass
under salinity stress. Commercial biostimulants did not alleviate drought
stress during germination but showed no negative effects, suggesting
potential benefits at later growth stages. Their polyamine- and phenolic
acid-rich composition further supports their potential role in plant stress
responses.
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Figure 3. Chemical composition of algae-based biostimulants: polyamines (above) and phenolic acids

(below).
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