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Research hotspots and trends of edible fungus cultivation substrates in

China in recent ten years based on CiteSpace analysis

GENG Li', BI Xiaoru?, YE Zhongsen’, ZOU Tong’, HUANG Yagqin’, LI Jinzhe’

(1. Modern Agricultural Development Service Center of Ningjin County, Ningjin 253400, Shandong, China; 2. Shandong Zhongxing
Edible Fungus Technology Co., Ltd., Ningjin 253400, Shandong, China; 3. College of Pharmacy, Xinyang Agriculture and Forestry
University, Xinyang 464000, Henan, China)

Abstract: With the acceleration of China’s high-quality economic development and the process of industrial structure
adjustment, the subsequent growth of the edible fungus industy faced the risk of necessitating adjustments to its
foundational formulations. Developing and applying novel substrate formulations with cost-effective and high-yield
advantages, along with their corresponding cultivation techniques, has become a critical change for the industry.
Systematically reviewing the research progress related to edible fungus cultivation substrates is of great significance for
more accurately solving the bottleneck problems related in the development of the edible fungus industry and identifing
forward-looking major research topics in the field of cultivation substrate technology. Based on the core literature data of
CNKI and Web of Science databases from 2014 to 2023, the research progress of domestic scholars in the field of edible
fungus cultivation substrates was sorted out, and the frontiers, dynamics and development trends in the research field of
edible fungus cultivation substrates were explored in order to provide references for promoting relevant research on
cultivation substrates and promoting the high-quality and sustainable development of the edible fungus industry.
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Table 1

Publication statistics of edible fungus cultivation substrate research

in CNKI-indexed Chinese core journals (Top 10, 2014 to 2023)

Fr WA R

AR (2023 RRD K SCE

H A A 3

No.  Journal name Publication cycle Composit'e .impact factor Num.ber of paper
(2023 Edition) published
1 dtJ7 62 Northern Horticulture - H i) Semimonthly 1.472 106
2 HEEHE* Edible Fungi of China X H T Bimonthly 0.751 47
3 SRS Acta Edulis Fungi *UH T1) Bimonthly 1.791 32
4 HEYFR Mycosystema H 7] Monthly 2.404 19
5 LAV ERNY: Jiangsu Agricultural Sciences ¥ H 7] Semimonthly 1.431 16
6 TRV 2EIR Southwest China Journal of Agricultural Sciences — F Ti| Monthly 1.608 14
7 EE AR Journal of Southern Agriculture H T] Monthly 1.733 13
8 AEEANAEAR Fujian Journal of Agricultural Sciences H T Monthly 1.105 11
9 LM ELEE Journal of Henan Agricultural Sciences H T Monthly 1.971 11
10 5 THEYE M Molecular Plant Breeding - A I Semimonthly 1.683 5

T B RIS T CNKILe (b [ £ H B B A 5 R b SO O U R H 82020 4R 2023 RERRES HY , B T IZ TIRE BE T AR )& T IE R
U ST, L 38 ] o T 0 2 ) R G U] WA S AT A D SRR S )
Note: Data sourced from CNKI. Edible Fungi of China was removed from the Chinese Core Journal Directory (2020 and 2023 editions) by Pe-

king University. However, since it was previously classified as core journal and remained a key specialized journal in China’s edible fungi research

field, this study still included it as a source journal.
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Table 2 Overview of publication outputs in edible fungus cultivation substrate research
from Web of Science (Top 10, 2014 to 2023 )

Feis o WITIA PR e g 391 JCR 520 [ 1~ (2023 £EAR) R
No.  Journal name Publication cycle JCR impact factor(2023 Edition) ~ Number of paper published
1 Frontiers in Microbiology Monthly 52 10
2 Bioresource Technology Semimonthly 9.7 8
3 Science of the Total Environment Semimonthly 9.8 6
4 International Journal of Medicinal Mushrooms — Quarterly 1.4 6
5 Foods Semimonthly 5.2 5
6 Scientia Horticulturae Semimonthly 3.9 5
7 Fermentation-basel Monthly 32 5
8 Waste and Biomass Valorization Monthly 2.8 4
9 Molecules Semimonthly 4.6 4
10 Journal of Fungi Monthly 5.2 4

VE : Bl KIYE T Web of Science #%00 & 85U .

Note: Data sourced from Web of Science core collection database.
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Fig. 1 Comparative trends of publication outputs on edible mushroom cultivation substrates in
domestic studies (2014 to 2023)
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Table 3 Word frequency and central degree statistics of the top 15 keywords in edible fungi cultivation substrate research
from 2014 to 2023

H S SCHR Chinese literature

LS SCHR English literature

S B L Pt Fa R L K]
No. Count Centrality Key words No. Count Centrality Key words
1 89 0.51 V4 Pleurotus ostreatus 1 26 0.21 Growth
2 51 0.27 7 E Yield 2 23 0.24 Pleurotus ostreatus
3 32 0.10 T FRI) Nutrients 3 21 0.25 Yield
4 32 0.14 &4l %5 Flammulina velutipes 4 18 0.08 Cultivation
5 24 0.12 AT Cultivate 5 16 0.14 Spent mushroom substrate
6 23 0.07 W% Pleurotus eryngii 6 10 0.06 Polysaccharide
7 22 0.10 AR EE4E Agaricus bisporus 7 9 0.19 Fermentation
8 21 0.10 KERTE % Pleurotus ostreatus 8 8 0.01 Antioxidant activity
9 20 0.16 K77 3E Culture medium 9 8 0.03 Biological efficiency
10 19 0.05 A Volvariella volvacea 10 8 0.08 Degradation
11 18 0.06 15 7% k) Culture material 11 8 0.02 Pretreatment
12 16 0.06 A IR Agronomic traits 12 7 0.10 Acid
13 16 0.09 Feks LT Cultivation substrate 13 7 0.16 Agaricus bisporus
14 15 0.07 Tt Lentinus edodes 14 7 0.08 Antioxidant
15 14 0.03 mi i Quality 15 7 0.08 Biomass

T PO EZERT 0.1, R WIZ AR £ AT 3 BT S TT ATk S PR A28 i 21 SR A D

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 edi-

ble fungus cultivation substrate.
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2014—2015 4 [ 5 Bl ir] 9« B 77 4 (culture medi-
um) - # 4> J& (heavy metal) . i i (screening) ” , %2 4=
e 20 PR AR i R Joit T 7 0T Ik A2 i B BRORIE 9 AT 85 )
(K175 1 5 2016—2019 5 [ 58 B i) Jy “ X 1t B %
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Fig. 2 Keywords co-occurrence knowledge map (A, B), clustering knowledge map(C, D) in edible fungi cultivation
substrate research of China
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Table 4 Cluster analysis of research key words in China’s edible fungus cultivation substrate studies (2014 to 2023)

SR LR
Chinese literature English literature
pES S fi A ] eSS S1E E il
Cluster ID Silhouette Key words Cluster ID Silhouette Key words
#0 “F- %5 0.810 % Juncao ¥ Laccase « K I# ¥} Fermented #0 Mechanism ~ 0.772 Lignocellulose feedstock; Mecha-
Pleurotus material « K5 Corncob . & % B Amino acid analysis nism analysis; Cottonseed hull ;
ostreatus 4k} Bedding material « 2E 2 2 1k Physiology biorefinery substrate; Compara-
and biochemistry  ff 7K 7fl] Water-retaining Agent tive proteomics; Seed shell
#1 7= 0.735 & Ji Quality < 75 %5 Lentinus edodes A% 214K #1 Different 0.850 Different lignocellulosic substrate;
Yield Agronomic traits « 7 1= Casing Soil - E[J & I} % lignocellulosic agronomic trait; Straw substrate;
Calocybe indica substrate wheat bran; Nutritional content
#2AFEEELE  0.805 K5 FERL Culture material « %1% £ 5 Cultivation #2 Excessive  0.809 Saprophytic growth; Excessive ox-
Agaricus substrate 75224 Pleurotus geesteranus HEBUK oxalic acid alic acid; Medicinal mushroom;
bisporus Extract. L1184 Jujube seed-#2E4 Microorgan- Saprophytic process; Cultivation
ism I 15 #E Respiratory consumption pattern; Fruiting bodies
#3 mEJE 0.668 % Pleurotus eryngii~ %1 i Flammulina #3 Genome 0.944 Genome sequence; Lignocellulose
Heavy velutipes & 7% %47 Nutrients . & # Enrichment. sequence degradation; Glucose rice straw
metal @A Safety 47 4E 1% 374 Fiber waste « £ i sawdust; Wheat grain; Physiologi-
Polyphenols cal characteristics
#4 SR 0.755 B 224K Mycelial growth 545 AR % Qaidam #4 Commercial 0.810 Dairy cow; Commercial produc-
Edible Basin - % J§ Nitrogen source « 7% Tea « £f 4 % production tion; Agaricus bisporus; Bacterial
fungi Cellulose J& 7 i #1 Wood Residues communities; Antibiotic resistance
gene; Cultivation substrate
#5 FE IRk 0.904 I Agaricus bisporus ik Screening. G #5 Containing  0.814 Biological preprocessing; Contain-
Culture Primary spawn £} # Mother culture - Wil M 5% composted ing composted sawdust; Aromatic
medium Coffee shell « 3 Manure . 3] & & & Dynamic sawdust amino acid; Metabolism- related
development « 4% 3k Hericium erinaceus ~ R 2. gene; Pah- contaminated soil; Dif-
Ganoderma lucidum ¥4 Pholiota flavescens ferent agricultural waste
JEWyIE Pleurotus ferulae
#6 ks 0.821  4RH Tremella fuciformis % # Polysaccharides #6 Agricultural  0.849 Agricultural residue; Energy crop;
Cultivation HLPEZH 5> Monosaccharide components JHi 52 F residue Great basin; Anaerobic ethanol-pro-
# Rape straw . 2§ i Drug residue 1t fL ducing cellulolytic bacterial con-
Optimization K ¥, Grifola frondosa~FE AR H- sortium; Hot spring
Auricularia polytricha
#7 WL 0.869 &l Rejuvenation . J 34K Fruiting body - £ #7 Porous carbon 0.887 Porous carbon material; Mixed al-
Volvariella Bk 4 J5i Flavor Substances « [# #' iB 14 Strain material kali; Edible fungus; Mechanism re-
volvacea Degradation « 22 % F% Serine - £ B 4= fL 2 % search; Polluted liquid treatment
Physiological and biochemical parameters - i i
B# Trehalose fill Arsenic.4ff Lead
#8 KERZEZE  0.878  47JE Bamboo sawdust . 3 It Composting - 55 77 #3 Ability 0.849 Ability; Mycelia; Trichoderma;
Stropharia i ¥ Culture temperature « % ¥ /Il Nitrogen High temperature; Spent mush-
rugosoannulata addition. i1t 7K Magnetized water room substrate
#9 DR 1.000  AEFCE Soil fungal\ LIERAED) Soil microor-
Function ganisms~ K R ZL1E Russula griseocarnosa~ % Ff:
prediction % Diversity

W S EH RIS IRREE , S>0.5~0.7 B R LT, $>0.7 TR LS NERI.

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

0.7 suggests convincing clustering.
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FBEHE T Cultivation substrate 2015 4.35 2021 2023 s Ostreatus 2016 1.34 2016 2019
“ENLEE Morchella esculenta 2021 3.10 2021 2023 = Pleurotus ostreatus 2017 1.98 2017 2019 —
F B Cultivation 2014 3.09 2016 2017 sl Lentinula edodes 2017 1.54 2017 2018 e
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Fig. 3 Key words time zone view (A, B) and burst word analysis (C, D) in edible fungi cultivation substrate research
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Table 5 Top 10 research institutions in terms of publication volume in the field of edible mushroom cultivation substrates
in China from 2014 to 2023
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Fig. 5 Author cooperative network map (A, B) and cluster map(C, D)
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Table 6 Author collaboration clustering results
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