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Abstract: Based on 349 core journal articles related to genetic breeding of edible and medicinal fungi from the CNKI and
Web of Science Core Collection databases, this study systematically analyzed research trends in the field of genetic breed-
ing of edible and medicinal fungi in China from 2015 to 2025 using bibliometric methods. The results showed that the an-
nual number of publications in this field had exhibited a continuous growth trend, with a number of active core research
institutions and leading scholars emerging. Research hotspots were primarily focused on three aspects, including “genetic
breeding”, “breeding techniques”, and“Morchella”. Future trends point toward “high-yield and high-quality strains” and
“scientific breeding techniques”. Overall, the three characteristics of high yield, superior quality, and stress resistance are
the key priorities of strain breeding. The use of advanced technologies such as molecular markers, gene editing, transcrip-
tomics and metabolomics to assist in breeding is gradually becoming a research hotspot in this field.
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1.1 BEKIR

AR SCHAEARVR T CNKIT 0T 5 Web of Sci-
ence A 2 o (1) 78 A ] R0 99 3 1) vy ke 28 LT, 3k
PR RO : “2015—2025 A7 “RUFZEAL - SCI AR YA
JH EX RIEI T AZ 0 I L CSCD” AR IR R &
N Ry ST N S S V- L S 2D e < i e
CEMC RGBS IS TRl B A
WO BN gnEE 7, 2025 4E 9 A 22 Hid W R
H #. (2)7E Web of Science 1% /L» & 5 53 FFE K6 2R 7T
T, BR e “ 25— AR & By B AR SN “ed-
ible fungi (& F #)”“Medicinal Fungi( 24§ %) ”“ge-
netic breeding (8t % & #) ”“molecular marker (7} ¥
FRIC) 7 “ CRISPR/Cas9 (F [K] 4 5 £ A D 7 “strain
(M) and  improvement (2 [ ) * 745 4 3 it ia] i AT

FEHAS R, SCBR R R AR A 2015—2025 4, i
A TAE AN E AL I SRk . S 3k1E
WS STk 564 Fe  JESCOCHR 248 R B IS AR R R &
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WS ST R 414 549 R 0 % B AF DG Hr S SR
150 5~ B£3CSCHR 199 5, AE AR ST Bt 1 22 ith £
s o ESCSCHR IS RIE T T R OR SCEHT 10 A2
WIFICGR 1~2),
1.2 SWEE

PR 2R I CNKI SCHR 20 5 4 Refworks
18 R, Web of Science SCHR 5 H A 4l SC A k% 2
A, B FH CiteSpace 6.2.R4 1 Bibliometrix i 4F J&
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ST AR LI B SR G AR W 48 o3 S5 AT ]
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2.1 CiteSpace ZNiR & 54
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W TR 24 FH R AR R A I A A R
i o (1) 2T CNKI %4 , F H CiteSpace *f 5% 4 1]
BEAT ATARAL 20 BT, HIE$E Key word 1B N7 s E4T
B2 M, I 6] 5 B (time slicing) ¥ 2015—2025
A, I 18] 43 [X. (years per slice) W BN 1. &8 515
FI| 188 /N ] 5 1,365 KIEL  RILIE 10 4 [H
P B 24 FH R I8 A B AT A s OB A B R
FHBE 7B g 7“2 R “ ST 35 7“0 FARIe " & (R

R 1 2015—2025 & CNKI 3T D E R AR EIRE B #hdusi & S 2 (5T 10)
Table 1 The number of paper published genetic breeding of edible and medicinal fungi in China research in
CNKI-indexed Chinese core journals (Top 10, 2015 to 2025)

4 T

Rank  Journal

H A

Publication cycle

AR (2025 SERRD KU
Composite impact factors Number of

(2025 Edition) paper published
1 B4R Acta Edulis Fungi XH T Bimonthly 2.972 12
2 H W2 AR Mycosystema H T Monthly 3.267 10
3 b F51iE & Northern Horticulture - Tl Semimonthly 2.582 8
4 FRE JR3E China Cucurbits and Vegetables H T Monthly 2.232 4
5 AR R Fujian Journal of Agricultural Sciences — F] TI] Monthly 1.681 4
6 YLIRARM RN Jiangsu Agricultural Sciences - 4TIl Semimonthly 2.864 2
7 B YINTEIC Journal of Fungal Research XA T Bimonthly 3.955 2
8 THEE B R Microbiology China H ¥1] Monthly 2.801 2
9 T Y E FI Molecular Plant Breeding - Tl Semimonthly 2.554 2
10 HEWIFABR Biotechnology Bulletin H ¥l Monthly 2.623 2

i HdlEsRIE T CNKI.
Note: Data sourced from CNKI.
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Table 2 The overview of paper published on genetic breeding of edible and medicinal fungi in China research
from Web of Science(Top 10, 2015 to 2025)

Ha W) H A A 3

No. Journal

Publication cycle

JCR 52 A (2024—2025 4FhRD
JCR Impact Factor(2024—2025 Edition)

ROCR:
Number of paper published

1 FEMS Microbiology Letters Semimonthly

2 Journal of Fungi Monthly

3 International Journal of Medicinal Mushrooms —Quarterly

4 Scientific Horticulturae Semimonthly
5 Frontiers in Microbiologys Quarterly

6 Microbial Biotechnology Quarterly

7 Food Semimonthly
8 Applied and Environmental Microbiology Semimonthly
9 Process Biochemistry Quarterly

10 Journal of Agricultural and Food Chemistry Weekly

22
4.0
1.4
3.1
4.0
4.8
4.7
3.7
3.7
6.2

NOW W A A B A OO ®

v BRI T Web of Science 10 & 82K

Note: Data sourced from Web of Science core collection database.

3, 1-A) . (2)3E T Web of Science ¥ ¥ , 12 5 )5 15
B 254 AN SHEIE T A, 910 2R 2R v AT S B IR
“expression (4 K ) | evolution (44 )  mushroom (&
) vstrains (i M) « Agaricus bisporus (AU %)  edi-
ble mushroom (& )" (£ 3, K 1-B).

A5 FH A ALl AR 1 (LLRO X = 40 O it 1] i3k 47 5%
I, 19 3 B 1A R B, DL BB R I 9T B S
HEAR G MR AE . 83 SR 240 M, v L TS0 STk 3 )
53] 8 MNE K (cluster) , H R IHHLE (Q 1H) 77
790.685 7.0.610 9, KT 0.3, R RIEEH 82
RIF IR A (S 1D 4 718 0.893 3.0.862 3,3
KT 0.7, RWRBLE R ATEE . T Z )b SO ]

REQOFTFRES FM EHE HZE M EMT
B R AR AR B R ER VRIS (R 408 1-0),
B S I B 1] B 2R AL HE “genome editing (3 K] 4 ) |
intro (318 ) « candidate genes (i 1% & [K]) | Agaricus
bisporus %) - Morchella esculenta(ZEJ B fil-
amentous fungi( 22}R E ) «endophytic fungus ( § 4
L) aneuploidy (FEEEE i) 755 (£ 4. & 1-D)

IR BRI [X 43 A R R B3] 43 BT« B 1] IR XA
K 2-A B AR i 7 it (B 2-C D) S5 AL ik
AT 10 AR [E P 25 B sE B R 58 38 U LERY
BOVEVE AR 1) K R AR AE o AT SCSCHR R 2015—
2017 S HRBUA B 70 AR e s, 70

&3 20152025 FEARARAEZE MR DA 10 (LS EITHIRMA O E ST
Table 3 Word frequency and central degree statistics of the top 10 key words in genetic breeding of edible and medicinal
fungi in China research 2015 to 2025

713 Sk Chinese literature

YL ICHR English literature

75 BRIR L Pl 5 AR oL R Pl

No. Frequency Centrality Key words No. Frequency  Centrality Key words
1 21 0.39 £ F 1% Edible fungi 1 19 0.37 Expression
2 17 0.29 LB Morchella esculenta 2 12 0.23 Evolution
3 16 0.29 73 F##it Molecular marker 3 29 0.22 Mushroom
4 10 0.27 4 Lentinula edodes 4 12 0.17 Strains
5 12 0.23 J422 H F Hybrid breeding 5 20 0.14 Agaricus bisporus
6 11 0.23 H Fl' Breeding 6 9 0.13 Aflp
7 7 0.11 H A HEAR Breeding technology 7 7 0.13 Edible mushroom
8 4 0.11 JEUA R4 Protoplast 8 12 0.12 Button mushroom
9 4 0.11 Z%4Z Hybridization 9 10 0.11 Annotation

10 9 0.09 FFHHT Cluster analysis 10 8 0.11 Pleurotus ostreatus

TE: OB R T 0.1, WYY s 8 B 25 M TR A% B PSS T U AN IR s 22 PR B0 B 1

Note: The centrality value is greater than 0.1, which indicated that this node played a key role in the evolution of knowledge in the field of genet-

ic breeding of edible and medicinal fungi.
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Fig. 1 Key words co-occurrence knowledge map (A, B), clustering knowledge map (C, D) in genetic breeding of edible

and medicinal fungi research of China
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o 2015—2016 5119 9 Bl 1d] N “molecular markers
(T8 ~ Agaricus bisporus (XU B % ) | button
mushroom (/)N 1 BE % ) ™, 2 W68 X % 2k T & 3
B 1e 32X — B 3 R A A AR A5 2017 4F 1) S IR N
Pleurotus ostreatus (*F- %% ) . medicinal mushroom ( %j
R 5 28 B IX — 412 A1 24 FH B4 BF 9 5 DR R
% ;2018—2023 4F [ 22 L 1] N “genetic variation (5t
&8 ) (tool ( I ) | genetic diversity (it 1% 2 F
) | genome editing ( & [K 4 %) | quality (J5i &) «
Flammulina filiformis (4%t %%) «winter mushroom (2
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AR AT AL  R, DL T H ™ i & .

212 FRRAAM EEE SEFIL HFFNA LI
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10 4 [A) £ £ 24 B 18 A% B Mt 5 04 o7 iR s K 1)
BUAE g bt i A B 7 e B F BRI 9T P » 9 SO0k
D1k K HIALAY N Shanghai Academy of Agricul-
tural Sciences ( [ ifg i £V BB, J& T [7 — AL
R o oA 3 BN B R SCIE LR 5.
AN TS M- P 3-C.D AL, & T
SCCHRIA TR TS, 15 31 182 N1 147 k3%
2, FL% JEAE (density) ¥ 4 0.008 9, 5k 3T SCHR ) BF
FMNAI TG, 13 E] 109 N1 5,204 KI5 4L, H %
FEAE N 0.037 4, K BH 10 fFAIE N G HE %L E
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Table 4 Cluster analysis of key words in genetic breeding research of edible and medicinal fungi (2015 to 2025)

SR PR
Chinese literature English literature
e S f& Pl &S S i Pl
Cluster ID Silhouette Key words Cluster ID Silhouette  Key words
#0 RAHT 0.868 25 M1 Cluster analysis~ 73 7 F5 i, Molecular | #0 Genome 0.834 Symptom; Posttraumatic ~ stress
Cluster marker- & ¥ )7 41 # & (8] AR 10 ISSRLFEALY 3 | editing disorder; Population; Civilians;
analysis % 51 DNA Fiic RAPD. K4 Volvariella volva- Major depression
cea V&1 Pholiota nameko ¥ = Quantitative
#1 A 0917 F M Morchella esculenta~ i # i & Variety | #1 Intro 0.820 Public health management; Bio-
Breeding breeding. #% # & DNA P #% 3% [i] k% [X rDNA logical weapon; Outbreak, bioter-
ITS. £ 3 [A Bt A Multigene combination. fit /5 rorism; Local and systemic infec-
Formulation, B F %5 & Strain identification tion
#2 B 0.837 & I Edible fungi. % F|$% R Patented technolo- | #2 Candidate 0.772 Mass desstruction; Subway sarin
Edible fungi gy~ % Jil Identification. % F i#f f& Application | genes attack; Disaster management;
progress- L% 4E Physical mutagenesis Emergency; Breast cancer; Radia-
tion attack
#3ELEHM  0.989 7547 & A Mutation breeding. 7> T & i Molecu- | #3 Agaricus 0.855 Bereavement; Television; Per-
Mutation lar breeding 4238 & ' Cross breeding. & B & | bisporus ceived risk; Personal threat; Politi-
breeding Fi Edible fungi breeding. & # H #& Breeding cal affiliation; Recovery
goal. /772 Method
#4 2ENE 0.870 B ' Breeding f¢ Z 4R Agronomic traits Ji£ ¥ | #4 Morchella 0.853 Surveillance; Contact tracing, Di-
Morchella Prospect. Ff Jii ¥ Y Germplasm resources- it & || importuna agnosiss; Population surveillance
esculenta Progress. K ¥K i %5 Stropharia rugosoannulata- cultivation substrate; Salmone
£ FH B 18 4% % Genetics of edible fungi AR B Au-
ricularia auricula-judae
#5 JFEAE 0925 Ji A2 9T A& Protoplast. %% 3¢ Cross. i i Screen- | #5 Filamentous — 0.930 Terrorist ~ attacks;  Responsest;
Protoplast ing HKZLM E- Pleurotus djamor~ ¥ 4R Quan- | fungi New york; Stress; Culture; Haz-
titative trait ards ofmodern life; Containing
composted sawdust
#6 MR 0.926 B MiH AR Breeding technology « MUt %% Agari- | #6 Endophyfic 0.924 Forensic science; Terrorist bomb-
Breeding cus bisporus~ R F- Auricularia auricula-judae %t || fungus ings; Physical; Ratdamage;
technology 5033k JE Research progress. 2 [K k& Gene gun. #f Lungs; Chargexplosives; Home-
B Cordyceps militaris 5 4% 74X, Genetic trans- made explosives; Improvised ex-
formation plosive; Devices
#T A1 0.833 AN B Agrobacterium tumefaciens~ 7 4 Lenti- | #7 Aneuploidy 0.983 Virus; Burkholderia mallei; Bacil-
Agrobacterium nus edodes- B #2 ¥k Mycelial pellet. % ft. f& & | material lusanthracis; Encephalitise
tumefaciens Transformation system.gus 44{% GUS assay $| 7
M- Pleurotus eryngii i i Fl New variety « 4238
F Hybrid strain. 5 §T Antagonism. #] % Tricho-
derma

T SHARBTHREME,S>0.5 RUIREAH,$>0.7 RIIRERL L NEIRA.

Note: The S-value represents the average silhouette coefficient of clusters. An S-value >0.5 indicates reasonable clustering, while S-value >0.7

suggests convincing clustering.
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Top 13 key words with the strongest citation bursts
PS4t Wy L JFIR 4R C
Key words Year Strength Begin End 2009—2025
T Lentinula edodes 2015 2.80 2015 2017-
&5 Flammulina filiformis 2015 1.35 2015 2018- —_—
i U Cordyceps militaris 2015 1.24 2015 2017. —_—
A1 %% Pleurotus eryngii 2015 0.94 2015 2016 -
il % 5 Germplasm resources 2016 1.08 2016 2017- -
43T Hrid Molecular marker 2015 0.89 2017 2018- B il
B PRIB AL Strain degeneration 2018 0.90 2018  2020- ——
574 Transcriptome 2019 1.05 2019 2020 -_—
i fE ¥ 4k Genetic transformation 2015 1.02 2019 2021~ ———
WikATF Agaricus blazei 2021 1.04 2021 2022- —
MK Auricularia heimuer 2017 1.09 2022 2023- —
REMEIR Agronomic traits 2018 1.04 2022 2025: ———
T Ff Breeding 2017 1.84 2023 2025 =
2

‘‘‘‘‘‘‘‘‘‘‘‘

|
=
Top 14 key words with the strongest citation bursts

Key words Year Strength Begin End 2010—2025 D
Molecular markers 2015 2.20 2015 2016 ——
Agaricus bisporus 2015 4.00 2016 2018
Button mushroom 2016 1.92 2016 2019 —
Pleurotus ostreatus 2017 2.28 2017 2018 -
Medicinal mushroom 2017 1.92 2017 2020 -
Genetic variation 2018 1.82 2018 2019 -
Tool 2019 2.14 2019 2021 -
Genetic diversity 2019 1.84 2019 202] — ——
Markers 2015 242 2020 2021
Quality 2021 1.88 2021 2022 - e
Flammulina filiformis 2022  2.45 2022 2023 e
Genome editing 2020 2.29 2022 2025 - e —
Winter mushroom 2022 1.96 2022 2023 — ===
Auricularia heimuer 2023 1.92 2023 2025 - =

EN R A EEE B M5 3cm X #iRe XA E (A B) RRIA S (C.D)

Fig. 2 Key words time zone view (A, B) and burst word analysis (C, D) in genetic breeding of edible

and medicinal fungi research in China
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Fig. 3 Research institutions network map (A, B) and cluster map(C, D)
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Table 5 Top 10 research institutions in terms of publication volume in the field of genetic breeding of edible and medicinal
fungi in China from 2015 to 2025

F3C3CHk Chinese literature HLILICHR English literature
. ROCR - 8'8 5

gLrﬁe]lfzzt\ion name Number of paper g&%ﬁjﬁion name Number of paper

g published g published
T OB 2 5 B B BT 28 Shanghai Academy of Agricultural 8
Institute of Edible Fungi, Shanghai Academy of Agricultural Sciences Sciences
I TR RO RL B £ F BT AL 12 Huazhong Agricultural University 7
Edible Fungi Research Institute, Liaoning Academy of Agricultural
Sciences
AR R 10 Jilin Agricultural University 6
Jilin Agricultural University
AR A LR B £ F B AT 78 T 9 Chinese Academy of Sciences 5
Edible Fungi Research Institute, Fujian Academy of Agricultural Sci-
ences
rp A ALY A A B B R B TR 8 Fujian Agriculture & Forestry 5
Kunming Edible Fungi Research Institute, All China Federation of University
Supply and Marketing Cooperatives
e LR M 2 B Al B IR - R X R TR 7 Chinese Academy of Agricultural 4
Institute of Agricultural Resources and Regional Planning, Chinese Sciences
Academy of Agricultural Sciences
P [ 2 N o4 e 7 NS e S 1 6 Nanjing Normal University 3
College of Landscape and Ecological Engineering, Hebei University
of Engineering
PPN T W 5 South China Agricultural University 3
Edible Fungi Research Institute, Yunnan Agricultural University
UM T A A 27 B 7 5t B Ao 5 Sichuan Academy of Agricultural 2
Strain Station, Hangzhou Academy of Agricultural Sciences Sciences
WS R AR B0 R B 4 Wageningen University & Research 2
Inner Mongolia Academy of Agricultural and Animal Husbandry Sci-
ences
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