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Analysis of scientific research dynamics, industrial development
and policy evolution of biostimulants in Europe

LIU Chufei', DING Shiyi?, FENG Yingying?, CHEN Di', ZHOU Liying"*, CHEN Qing?
(1. Library, China Agricultural University ,Beijing 100193, China;

2. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract To systematically review the scientific research dynamics, industrial development, and policy evolution
in the field of biostimulants in Europe, taking the relevant literature retrieved from the Web of Science (WoS)
database as well as online survey data as the research objects, a comprehensive analysis was conducted by
using CiteSpace and VOSviewer software combined with bibliometric analysis and online survey methods. The
results show that: 1) In terms of scientific research, the number of publications in this field has continued to
increase, indicating that the field has entered a relatively active stage of development. Spain, Italy and Germany
have performed prominently in terms of publication output and the scale of core authors, among which Italy and
Germany show relatively strong connectivity in the international cooperation network. Research topics have

gradually shifted from early physiological mechanisms, such as resistance induction, hormone regulation, and
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signal transduction, to application-oriented directions, such as nutrient management, abiotic stress response,

and crop quality improvement. 2) In terms of industry, the market size of biostimulants in Europe has expanded

steadily, and the industrial system has continued to improve. The market is highly differentiated and specialized.

Different countries have formed differentiated application pathways and industrial advantages based on their

agricultural structures, resource endowments, and policy orientations. 3) In terms of policy, regulation has

gradually evolved from decentralized supervision to unified standards. Through institutional arrangements such

as the EU Fertilising Products Regulation, a relatively systematic regulatory framework has gradually been

established. In conclusion, this study a comprehensive reviews of the research, industrial development, and

policy trends in the field of biostimulants in Europe. These experiences can provide important references and

insights for the development of the biostimulants field in China.
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Table 1 Top 10 journals by number of publications in the field of European biostimulants

2024 F R A

% 101 4 i BRI gy OTRMNT
Ranking Journal name Nun,lbe% of Composite impact pyear impact

publications factor in 2024 factor

1 Plants 180 4.1 4.5

2 Frontiers in Plant Science 161 4.8 5.7

3 Agronomy 111 3.4 3.8

4 Journal of Experimental Botany 91 5.7 6.8

5 Plant Physiology and Biochemistry 85 5.7 6.4

6 Plant and Soil 75 4.1 4.7

7 International Journal of Molecular Sciences 74 4.9 5.7

8 New Phytologist 72 8.1 10.3

9 Horticulturae 60 3.0 3.2

10 Plant, Cell & Environment 59 6.3 7.7
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Table 2 Top 10 countries by number of publications in the field of European biostimulants

il % S HE# EE3 RSCE G
Ranking Country Number of publications || Ranking Country Number of publications
1 Spain 366 6 Russia 152
2 Italy 365 7 UK 150
3 Germany 325 8 Turkey 133
4 Poland 265 9 Czech Republic 123
5 France 193 10 Belgium 99
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Node size is positively correlated with the number of publications; lines and their thickness reflect co-authorship relationships and their strength;

Same-colored nodes denote the same collaboration cluster. The same applies to Figs 3 and 4.
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Fig. 2 Collaboration network of major countries in the field of European biostimulants

R3 RMNEMRHARTERLHBRSHIEE

Table 3 Top 5 authors by number of publications in the field of European biostimulants

H4 1E# 14
Ranking Author name
1 Youssef Rouphael
2 Giuseppe Colla
3 Luigi Lucini
4 Mariateresa Cardarelli
5 Oscar Vicente

P BIE R
Country Number of publications

Italy 45

Ttaly 31

Italy 20

Ttaly 17

Spain 16
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Fig. 3 Author collaboration network in the field of European biostimulants
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Table 4 Top 10 institutions by number of publications in the field of European biostimulants

il B o' v
Ranking Institution Number of publications
1 Consejo Superior de Investigaciones Cientificas (CSIC) 123
2 Russian Academy of Sciences(RAS) 96
3 University of Naples Federico II 91
4 National Research Institute for Agriculture, Food and Environment(INRAE) 89
5 Centre National de la Recherche Scientifique (CNRS) 82
6 Wageningen University & Research( WUR) 63
7 Consiglio Nazionale delle Ricerche C(CNR) 56
8 Max Planck Society (MPG) 54
9 Czech Academy of Sciences(CAS) 53
10 Universitat Politecnica de Valencia(UPV) 48
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Fig. 4 Institution collaboration network in the field of European biostimulants
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Fig. 5 Keywords clustering map in the field of European biostimulants
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it 2, 2y 5] R AR o A AL B BB AE A
FSMAEEKE T , ROSXAMERGESHF.25
L) X6F b 5 A 555 70 Ak B R RN R R YT . BRI A DG BE
5% O AR W I R M ROS 77 A R Bk 3 7 1
U, TR BEFE R WL, A W R 3R T o 4R B R
AR5 2 JE 1T NADPH 48 Ak Bl N H AR OGS 5 il 72,
I/ 30 B8 25T ROS (2 5 B 88, DT D 2 S Ak 4t
P30 R S AE SR 58 i — 25 g 7% ROS JF A HUJ2:
Jip 38 400 A8 A TR S A S 5 Y BT
AR LA R R G S R S B R W)
A 3 R T BR A 1 ROS {5 5 ] 25 46 52 1 X 24 1%
Ji 3 P R RN g e )3

6)#5 amino acids (Z FE R ) o 2 3 R 28 A= ) Al
PR AE AR A= 7 v B R T R 3k, A DG 9T 32 %
B P AE SR AR AR 70 AF S IR A B R A A
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NS ERGE 2L B
BIF 5 PN 2 A0 B 5% 3 e T 4

2.3.2 AR EIRMSHT

it 3 ¢ B AR, AT RLAE 7 10 4F S M A= 4y )
PR U 5T B G ) S BRI (3R 5) 0 MR %

BHTA) (4 5k R I R S s ] A AR 4 oA AR 34
B B

D A& wh HL B 5 5 S BT M 4R R B Bt (2015—
20184F) o I I IE T 22 0 i AR W R R AE T Y
A HRN 4> F B Al . Arabidopsis thaliana (#8155 JF , %8
AR B 10. 17O Ay S 7R A5 A g 0 26 o 07 i 5

it 2% A B G LR A 7 3 S ) TS F B B R AR R AR AT AR W R X Defense
x5 BMEYRBETERAXER
Table 5 Keywords burst in the field of European biostimulants
- g FHIIE BTG RS
Keywords Year . Burs.t Burst Burst 2015—2025 4F
intensity start year end year
Arabidopsis thaliana 2015 10. 17 2015 2018 I B s e e e
Colonization 2015 8.58 2015 2017 S —
Proline accumulation 2015 6.74 2015 2017 I e e e e e
Disease resistance 2015 5. 87 2015 2016 R —
Disease 2015 4.76 2015 2016 S —
Defense responses 2015 4.66 2015 2018 e ——
Plant extracts 2015 4.49 2015 2016 U —
Botrytis cinerea 2015 3.98 2015 2019 S —
Roots 2017 6.05 2017 2018 S —
in vitro 2015 5. 10 2017 2020 B —
Nitrogen fixation 2015 5.07 2017 2020 e —
Diversity 2017 4.64 2017 2018 e —
Nitrate 2019 5.16 2019 2020 e —
Polyphenols 2015 4.26 2019 2020 s —
Biostimulants 2019 4.12 2019 2020 e —
Water deficit 2020 7.09 2020 2021 [ —
Plant biostimulants 2021 4.94 2021 2023 [ —
Glycine max 2018 4.58 2021 2022 e ——
Foliar application 2021 4.23 2021 2023 [ —
Transport 2022 6.23 2022 2023 ——
Management 2022 5. 84 2022 2023 [T p—
System 2022 4.41 2022 2025 — — — —
Germination 2020 4.30 2023 2025 e e e B O
Essential oils 2023 4.27 2023 2025 ———
Antimicrobial activity 2020 4.18 2023 2025 e e e

T VA (0 € B 70 o 7 K B 1) ¢ B 2 T ) B ) B, € £ B e 7R 3% S B R Rt 300 I 4 I [ B, 41 6 0 B R 2 G 1R A R

BB G 11 B () B

Note: Light-blue blocks indicate the period before the onset of a burst for the corresponding keyword, blue blocks indicate periods during

which no burst was detected, and red blocks indicate the period during which the keyword exhibited a burst.
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responses ( 18 ¥ Bij 18 J K, 5€ B 5 JE 4. 66) il
Disease resistance (BT 4 , 28 BL5R B 5. 87) 1y I/ 4%
ML ™7, [6] B}, Proline accumulationCfifi 2 iR FL 2,
FEILTRPE 6. 74) 5 A I Y I AE — B R E LR
WY, BE9E 3 O & JT i 2 3 57 AR R R4 Ak
I 10 45 £ JEE A R 2E 0 B R B AL T . A,
Plant extracts (i ¥ $2 HUY) , 2 BLAR 3 4. 49) 7Ry
G WA 22— , L Sz e R DR A SO A B B
JA A ) R R R TR R I EERT A

2) 8 A B DR e B B (2018—20204F) ¢
Wit 2 A 0 0 IR 3R MR A B B 4 2, R GBI SR S AR
15 B8 E B s B A0 52 0 J23 T T 2 I R A 1) % A3 W
W R FH AR b BUE RS Dy . B B g
i) 9% K Nitrogen fixation C [& % 1 F , 28 1 98 J&
5.07) | Nitrate Ciff /2 # , 28 B3R B 5. 16) Wil 548
i . Polyphenols ( Z By , 28 3158 FF 4. 26) L R 45 N
I U R s W I 2 OB Vi B )
B 8 R man i . 5tk F R,
Biostimulants CA= ) il 3R, 5 BLSR B 4. 12) Wi &
PO TR, Al 2 B A% AT 9 S0 3R A X — B 1 38 TR
AR BTt 1 22 B R TEAR & o

3ARA: Wy W aa K B 77 I B B (2020 A2 24D
Wil A <A A8 Ak 5 M IR, LA KA A 77 % 2 e A
filt e 2R B HE I, A= ) 3R I 5 B G v A S PR
PR 2% R B9 R RCR o Ho, Water deficit (K 73
Tk, ZE BB BE 7. 0901 I 5 B0 B 48 e A S B )
Z— UL WA W R R A 2 T S e PR R
iR MR RE ., HRZmEGEZ ok
5 &% 4k . —Jr i, X3 Foliar application (' T Jifi
58 B R B 4,230 4 JUR B H HOR L OF 1
Glycine max( K 5, € LS 4. 58)" % 5 BL 48 T
Yy AT B E , 53— 5 I, B R U Essential oils CF
T, € B0 AR BE 4. 27) 4 B Aok R M H Antimicrobial
activity (FL TR 1 , R BLGE FE 4. 18)4F Z I REAR IS,

3 BIMEMRBEROEBHT L EZRIER

3.1 Wi

FEAE AR AL BT IR 2 RO S o R 2
o N AW B R R R R 1Y
SR ) B M A AR L 3 7 A2 B BOR i & T
FARMYOCTE o Bl B AT R 2 AR A R RN A g f R A
PH 552 B H A, 2Bk A YRR T R W

Ko M HE Global Market Insights #ic i it & 1l 5,
2025 4 A 3K AE W R T g A 3912 0T,
2026 4 W i1 44 & 43423500, Wit B 2035 4 R &
11742570, E5HEMK R R 11. 5%, H b 2025 4
I 7 7 103 45 Ry 23. 3%, i ATy B A R 1 & Jé
25 [H]
3.2 REBERE

N X358 T 3 45 46 DR A, O 26 4 i 3R T 3
JE o34k B2l Ak, AS T [ 5P R ol 45 4 9 U B2 it
R S 8 25 540 0 B% AR 5 7 e 34

2024 4, V4 BE 28 249 o5 WU A= ) il R T 3 Y
24. 2961 BT 5 Ay AR o PE BRI IR 2 7l B
2 N = I T A I S = B e
i 25 A, 3K AE — 58 R BE 340 T Rl AR 7 4R R K
JEL 1) FH A5 3R R 38 5 VR b M T R . A R
e 3h Al £ 2 Ak A 7 1) AT RS O AR AL ok AR )
P e R TR, VIR AR M R
FH G 7= i J2 0 KSR R S A, v ifg i 4
Y 0 5k T 2% 7 o A TR R R bl O
i PYPEF Y BT B R S8 AR A R R
Bioiberica &5 i Ml 76 W T 5 B A — & 1977 i ik 45
RE 1, SRy A AR R 3% 7l R JR AR T S A

2% AR ) 3R T 0 R TR A2 AR M BUSR R
A R S A Sk B vk D A SR R
5 WO Bh A 24 R AR R R i, O Sl AR 28 B AE A
B OR R AR B S 3 AR W R A 1 A 4R
BET BUR 2 ), 3k X A 56 77 B S AT AR FE A
B Rk E R BRSO R A T R
i A S A SRR EC
T AR A o ik A RO A
i B HLR GE T, 2023 4F A6 38 %6 M AT W Rl A P il
FH 3k A= 2 8 R G

BRI A R R T 0 kRS A A
GERL B UM G o BRI A P K 2R R S A 2 T
PR A TR AR T R B A 7 AR E M A B
J PR R BESR  E , eh DA B T D AR AR A Wl 9 R
L o 8 43 A ol Al TTF IR AR HE GeaPower 55 4% R P
B 0 AN R 2 78 3% M A A T AL By FH 3
HEATRE G HE S 7 I R R B — T T 38 D e ) A X
HARED A KRR LA e %

] (7 IO, FH DU B 22 LT 45 ) R ORHE W, OG TE
PN 2 B AL G R 40 ) L e R ORI B A R Y
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AT R 7 i v R RO B A% TAIE /75 5 M CE hp ik
BEOR AR JC 7 i UEAT AR B T o AR R A
SRAHXT A
3.3 mMHBEFHE

T 10 4F 2R, WU A= 038R 7 M I W % 2l 52 B
BV B DN DX B R R G T A Bk R
R A, B W bl R R T O B A
M2 6 Al A1, 2017 4R H /S AT B & R 2RI E N
A DX P Al 22 ) B ) B, T & K Biolchim-
CIFO Group it e TLSA 43 AL , i i 2 A 3 &
Az 7 RN 3 B2 R LAY ™ AL A R4 T R RO
TR E e e S PR . 2020 4E 1A L AR

35 2R 32 T R A R Al 1 M 55 A R O I I
SR Z 3 £ . LY IE I Valagro R ], K Y 4
A oMb 3T A SR T b B AR 9 3R g5l AR AT
A FR o U Ak iT DL B R AR AR A G H R
77 T 3 G 4 T X — T 3 T R B ST
2023 4TI , 6 P 4 B 55 A0 43 400350 A R 1 -
Xt 42, 5 i DX SO0 Al Ll AR T R R AL o 3 Al iR
K JEORHIE B AR 7= A B R — R A AL
2026 4 W8 43 28 Ty i3 — 2005 K A= W A W kil 5 A
AW EREAR UL AL OCTE S C AR BR T
B P R R A AR B R T & N IR 45 AN
LRI S . BRI E R AR I 5 AN
Bl W, WU A= 4 08 22 A7l 1 AE 28 D5 T — e TR
AL, Aol 55l B — 7 RN 1 22 AL
GIESE NS 2y

R6 2017 FELKRRMENRHETHRREAMSESEY

Table 6 Representative mergers, acquisitions and integration events in the European biostimulants market since 2017

A A5y Bl % I 4 Iy 72 i R %% H
Year Acquirer Target company Product characteristics Strategic objective
2017 Biolchim-CIFO ILSA (i KA AL AN P NE R R G B P 4 BR A R
Group (ZE KA ’ - B R AE ol R A L5 74 W of 8 3R 46 A
; ¥ A W 0 55, 1 A )
ik (CHij a = - TR R i . .
2020 SEIEE (EitD Valagro (7 KA AR RE AN SR TR S 2 A 2 2]
P . . AR B I 2 T AR R 5 Ak AR W B BRI S5 RN A TR
2023 Olmix (¥ E) Bois Valor (3% [®) R4 R ok T % L
2025 Ef;lw(;‘;‘jﬁm Ferm O Feed 4 Plant AL AL A R BRI B R 4
G52 ) Health Cure & Jf (faf 2% RS AW ig v or & Yok B AR IR 55 R
De Sangosse B IS A Yl B R AR IR R 5 Ak ol AR B T O O i
2028 ) AlgaEnergy CRIEAD ot it v i A AR
. RPN
2023 Biobest (LA  BioWorks () R A e T SR BRA AL
. =1
. il LTS, FmE 24y
S ) . YR CEERNGR EW R -
2023 Biobest CLLFIBF)  Biotrop (M 75) 2248 e W iﬂg?f@ijﬁﬁﬂ&ﬂﬂi%
. 2 W 2B W i e T R ” , .
2026 SN CTOU T o Bioties (PEBEF) WO Lk Heo f A g T RO i TR
PEA) e o ih 41 A A K AR
HIE T
. L AR R R R R SR b 4 BR AR W R U O & R AE
\ i . #
2026 HELM AG (fE[# ) Unium Bioscience (¥ [H ) WS A A Wy T A 4 A A

O CE(Conformité Européenne ) b7 2 2 Fk B X 58 P IE 8 7™ i S 7 109 58 1) 1 48 4 A IR 3 o
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Fig. 6 Milestone events in the development of the European biostimulants industry
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