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Context & Objectives

?

BaCkgrOund Soybean in Q ? P | 2
Recent advances in soybean breeding, Ffrance . _ J t f
coupled with gradual climate warming, have _ Objectlves. ” |
enhanced the feasibility of soybean 3” S Our general goal is to develop i . A
cultivation In temperate Western Europe, . soybean crop in  Normandie g/ ST
including northern France. (feed/food) through the selection of ’o.« B -
However, regions such as Normandy remain adapted varieties in combination \J'Q\yﬂ* :@ P
suboptimal for soybean establishment due to with innovative approaches built on ‘C(.v\?;\ ,Mfi‘w | |
relatively low early-season temperatures. responsible and sustainable Y % S S NN
Increasing local soybean production is agriculture. g L ’L‘; h "3
therefore a strategic priority to strengthen By Dy Dy Du
feed autonomy and reduce import reliance. o e

Biostimulants have emerged as promising tools to enhance plant physiological
processes aligned with agricultural transition goals (Carillo et al., 2025).

Via Veégétale, a French company specializing in plant-derived bioactive
formulations, has developed biostimulants with demonstrated positive impacts on
crop performance, notably improving yield, nitrogen uptake, and N remobilization in
wheat (Maignan et al., 2021)

Using controlled or field conditions, this study Investigates the effects of GERMANCE® (a
biostimulant highly concentrated with plants extracts and applied as seed treatment (Via
Vegetale)) on :

* soybean establishment, nodulation, nitrogen fixation,

* yield components,

» seed gquality (seed proteome)

Field experiment

Ryes, Normandy, France (49.307177N, 0.633568W), 2021 (cv. ES Commandor, n=4)

Greenhouse experiments

(cv. ES Commandor, n=4 to 5)
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Control

SDS-PAGE protein profiles and abundances from mature soybean
seeds coming from control or GERMANCE®© treated plants in
field conditions. Band annotation based on Arif & Pauls, (2018).

SDS-PAGE protein profiles and abundances from mature soybean
seeds coming from control or GERMANCE® treated greenhouse-
grown plants. Band annotation based on Arif & Pauls, (2018).

*Significant effect (p=0.030, Testt, n =4 to 5)

Results:

In field trial, GERMANCE®© significantly boosted plant density at 5 weeks after sowing (45 vs. 36
plants/m?, ﬂ). Shoot biomass tends to increase (not significant) at flowering (R1 stage) and early
pod formation (R3 stage, ﬁ), while shoot N content was significantly higher at R3 stage (+25%, ﬂ).
At maturity (R8 stage), GERMANCE® does not affect yield components but tends to increase pod
density per m? (+40%, p = 0.092, E). Seed N content rises significantly (+10%, E), and biologically
fixed N, per m? strongly increases (+119%, E) in response to GERMANCE®© treatment. Proteomic
analysis of field-grown seeds reveals that GERMANCE®© increases sulfur-rich 11S glycinin subunits
(+5.9% for 33 kDa A2 subunit, ) and decreases sulfur-poor 7S B-conglycinin subunits (-13% for 48

Results:

Preliminary tests in phytotron confirmed that GERMANCE©® seed coating did not impair
germination (95% success for treated and control seeds). Under greenhouse conditions,
GERMANCE-treated plants tend to have a faster emergence and an increased nodule number
(), leading to potential benefits for N acquisition and increase of shoot N accumulation (E).
Proteomic changes in greenhouse-grown seeds indicated that GERMANCE® leads to (i)
increase the abondance of sulfur-rich 11S glycinin subunits and (ii) decrease the accumulation
of sulfur-poor 7S B-conglycinin subunits (E).

kDa B subunit, ), confirming data observed under controlled conditions (E).

Conclusions: Overall, these studies have demonstrated that GERMANCE® enhances early plant establishment, N acquisition and seed
protein composition of soybean, suggesting positive influence of GERMANCE®© on both N and S metabolism as well as seed protein quality.
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