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Research hotspots and trends in the resource utilization of edible fungus

residue in China bsed on CiteSpace visualization analysis

Zhao Dongmei, Yang Qian, Li Xueping, Liu Longxiang, Rong Kun, Li Ruimin

(Shandong University of Aeronautics/Shandong Key Laboratory of Eco- Environmental Science for the Yellow River Delta, Binzhou
256603, Shandong, China)

Abstract: With the continuous expansion of edible fungi production scale, the amount of edible fungi residue generated is
also increased. How to efficiently utilize these residues has become an urgent issue to be addressed in this field. In order
to understand the research status of edible fungi residue resource utilization, this paper used a scientific knowledge map-
ping system to display the development frontiers and directions in this field over the past two decades (2005—2025) in
China. Using the bibliometric software CiteSpace, a visual analysis was conducted on the authors, research institutions,
and key words involved in 716 articles retrieved from the China National Knowledge Infrastructure (CNKD). Co-occur-
rence networks of research related to residue resource utilization were constructed, and corresponding maps were generat-
ed. Based on the mapping results, current research hotspots were further discussed, existing deficiencies were summa-
rized, and future development trends were prospected. The research results not only contribute to the sustainable develop-
ment of the edible fungi industry, but also effectively promote the development of agricultural resource recycling in China
and local areas.

Key words: Edible fungi; Resource utilization of edible fungi residue; CiteSpace; Research hotspots; Development trend
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Fig. 1 Comparative trends of publication outputs on utilization of edible fungus residue in domestic studies from 2010 to 2025

22 RAEEZEZRLFHBARTBHEZRR
hE

221 ERFHEDAN AEWIUEELIERE S,
R TR TR R, 5 RO, ZRos A i B
B PR A3 B8 sy 5 T T A 2 8] PR 3 2 U o LI (A
FEVE KRR, ELBR R R I (A1) i 55
KU, B 2 AT AR RS2 — B AR A AR
WA 2% 73 BT 3698 2R 2 20 AN oA g, Forh R

DA EE EKE A  EDRAR « D/ K 57 AR & LD
REBNFEM . BARRE , B Z AN 5 8L
TE 1 A5 1 O 2 A6 I S5 o 20 BT A O T B — 45
S IR R AN ) B AT BA T ot 6 FH A v ) R R AL
TR T — WA, B A E B R . (H
A 5 53 Bt 9838 43 BIOLE A [ BA B8 e A2 S B HITF Bt
It s BB /N B AE 3 2 T 1) 58 R 55 -

222 EZHRAMSAT WA R R FRE AR

B2 #HREEHIEEL
Fig. 2 Network map of research authors

260 -



#91

A2, 55 : BT CiteSpace ALK 73 m [ £ Y B B USUAL A T IO IE 72 0 o S e 3

SRR 7 ) T EAA L. XA R 716 G
SCRRBEAT B 552 B, A ORATLAL [B) LB R R T
M OGS A HR BRI FEATUAG SR 5 B S i 3] L B
BI{E 7€ 0 10, IR [R] TRV RE 3 48, JF4 0 1k Js 159 2 1OE
BEAT BRI AN 3 Fross) o W ST HLA 3L B A 3
B KR AR TR R SR (1 2 2, [
F [ B K, ARARAZ AL B A SC RO 5 B JUU A
RN ] K TR, AR EREARRAS [FRT LA R AT
FEI7 16, A (R B AR R LA 2 18] iR F 5 075 1 AL 5
17 (58] Bl 2 ) ) B AR 1 A A 16 Pl 2 TR SRR
EAEBE S, BB, ] 3 45 AT A, 4% [
I3 A BB I, A A BT AL [R] (26 2% B b
AR SRR IR AP TN E= X (B N 5 P N
e b, POl AR R 22 R AE AR R Al i
AR AR MO P AE R MRBHEOR 2 L AR
ARV IR A7 TR A RS A Y AR MR 2723 LT AR
b SRR T 5 B X B P B T T 1) A A R
RER M BN Z B G IEAR ARG . 2
& AP RIBETLE B AL S B FERT ) R B A 2T 4k 45
AR LRSI R b = B Ve K22 B U5 24
SRt e S5 b U5 BHIE e BT -5 At A Al [
EFE R VLB B B R SRR AL B
2515 3t Rr O BRI 7T O IR S5 T 3 U5 Al Kk e B A

Sl 25 )
A R R 5 R BHIHRETE -
23 RAEEAEZBEUMAMRAENOTRAR
5% Rias

231 RAEEEI KRBT FAEE X RN
25 1) 5 B R R R 45 BB S Wt SR B A% Lo TR Y
. FEREIE G A 2 DR L) 2 /D A 4R AR
T ORBE ] Z E] R SRR K R, AR 2, IR oK i 17
ESTNOM € G EMSS STl S A NV s
(Frequence) 1 /10> Ji (Centrality) iX P /> 5 A K 43
T B AT RSN AR s, BAER 5K
TERE R IR R HhAh, ol FEIG AR LT 5 1)
FRIE , BUEER K , 3R B SCHEAER B 220, ASCdE i ik
BRI TE] 90 P (5 4 ) vt B ICERCRT 10% 1 5K 1)
2| LI (B 4D, SR ] L IS 1B 56 R B¢
W T [ 4 3 P 58 s ) B AR S U . T KNSR AE
BRI o FLH BB = B B R AR R
SR DR A R AE B DG R FE A, LI
DA F B AR RE B AR 0 R A B PRI AE 22
gha a1 v A FH R B v B IR AL A BRI AT S
IR DX B 1] v 0o FEE ) P T o B R I R 5
Wy, B v B R B R T AR A RT, LT
BEVRAL AL B, DA 8 A5 4 o0 A0 HE IE 60, 368 e 4 %
FPREHE MO N T ZR AR

3 AR INEE
Fig. 3 Network map of research institutions

<261 -



AL AR T

FOE R XK

%539 %

HACBIREL B RHEL
Note: A. Overall diagram; B. Sectional diagram.
E 4 EREERZRRCCIREAFR IR AL IR EE
Fig. 4 Key words co-occurrence knowledge map in utilization of edible fungus residue
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Table 1 The centrality of key words in research literature on the resourceful treatment of edible fungus residue

FIHECE . s IR . et
e oy IR 1] e FE Kk 1]
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o Centrality Year Key words o Centrality ~ Year Key words
citations citations
129 0.38 2011 Hi 11 0.43 2012 SRR
Fungal residue Quality
29 0.20 2012 [Lapiss 11 0.15 2012 Afifigs
Mushroom dregs Shiitake mushroom
28 0.09 2012 FrE 11 0.06 2015 IREHAL
Output Anaerobic digestion
26 0.10 2016 AR 11 0.05 2013 g
Production performance Oyster mushroom
21 0.01 2019 AR 11 0.08 2015 ST % T
Biochar Oyster fungal residue
19 0.06 2011 U 10 0.27 2015 )
Adsorption Heavy metal
19 0.07 2016 TR 10 0.05 2016 FRALPER
Edible fungi Physical and chemical properties
17 0.51 2012 R 9 0.05 2015 ‘EpMERE
Fermentation Production performance
17 0.1 2014 I 9 0.06 2012 JREEE
Compost Anaerobic digestion
13 0.09 2012 T4 9 0.01 2012 EFERE
Soil Production development

Edible mushrooms

Solid state fermentation

Mushroom residue
Growth and development
Growth performance

Production performance
Culture medium

Corn stalk
Yield
Anaerobic digestion

Nursery substrate

Shiitake mushroom substrate residue
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Fig. 5 Key words clustering knowledge map of research literature on the utilization of edible fungus residue
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Table 2 The cluster distribution

REhrLE EEFNGN KA PR R TRE GO AR L, LLR)

Cluster ID Size Silhouette Mean year Top terms (log-likelihood ratio, LLR)

0 16 0.929 2017 AR Pyrolysis(16.61) ;
% Bt Adsorption(14.24)
J% FE B Waste fungal residue(10.25)

1 16 0.971 2019 FKFEFT Corn stalks(12.92) ;
KI5 5 Fermentation quality(12.92) ;
Jic 7514 Recipe optimization(10)

2 15 0.886 2016 PR 1L Anaerobic digestion(10.34) ;
JR4 & ¥ Anaerobic fermentation(8.83) ;
F5E Methane(8.83)

3 15 1.000 2019 B 1 A Mushroom mycelium residue(15) ;
4 JH 3% Kitchen waste(12.92) ;
K PERE Growth performance(11.42)

4 15 0.919 2016 #%JI\ Cucumber(12);
PRk 5 Physical and chemical properties(10.2)
-3 Soil(9.14)

5 14 0.838 2019 135743 Soil nutrients(12) ;

HEAE Compost(11.42) ;
J% 3£ %% Abandoned fungal residue(10)

Adsorb
Cultivation
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Soil
Soil nutrient
Padding
Rumen fermentation
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Polysaccharide
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Agaricus bisporus
Biochar
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Fig. 6 Key words time line of research literature on the utilization of edible fungus residue
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Table 3  Burst word analysis of research literature on the utilization of edible fungus residue

ESia| Fy il iR 4R SO
Key words Year Strength Begin End Time span (2010—2025)
Falg
(h s 2012 2.72 2012 2019 —
Feed

21K
R 2012 1.93 2012 2014 -
Fungal growth

iﬁ‘i
i.ﬁﬂﬁj.j. 2012 1.84 2012 2014 —
Soil fertility
A - 2012 1.84 2012 2014 -
Fungal fertilizer
Hopl
Bedding 2013 1.80 2013 2014 -
R AN
- ?%.Wj 2013 1.68 2013 2019 —
Nutritional components
o . 2012 3.27 2015 2019 —
Fermentation
g

2018 2.77 2018 2024 —
Mushroom (of the grass type)
ey . 2011 2.66 2015 2024 —
Adsorption
i%@% 2016 2.54 2016 2024 d—
Biochar
REH P_ﬁ . . 2015 2.02 2015 2024 —
Anaerobic digestion
JE 5 B
Abandoned fungal residue 2016 195 2016 2024 '
RV
2012 3.18 2020 2024 o —

Mushroom dregs
AR . 2015 2,94 2020 2025 ———
Oyster fungal residue
EREH 2020 2.58 2020 2024 —
Growth and development
FEES . 2020 2.19 2020 2024 —
Oyster mushroom residue
kit o 2021 176 2021 2024 —
Mushroom mycelium residue
B ER 2015 1.73 2020 2024 o —

Mushroom mycelium residue
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Fig. 7 Key words time zone of research literature on the utilization of edible fungus residue
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Fig. 8 Keywords land scape of research literature on the utilization of edible fungus residue
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