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Analysis of innovation trends based on patent technology for the breed-

ing of edible fungi varieties

WANG Pei

(Institute of Modern Agricultural Development, Guizhou Academy of Agricultural Sciences, Guiyang 550000, Guizhou, China)
Abstract: Taking the breeding of edible mushroom varieties as the research object, a theoretical analysis framework guid-
ed by patent intelligence was constructed. Based on core patent data, the patent layout and innovation trend in the field of
edible mushroom breeding technology were analyzed from the aspects of deveopment trend, regional layout, institutional
competitiveness, and technological layout. The results indicate that from 2000 to 2023, global applications for edible
mushroom breeding technology patents have shown a trend of “slow increase - rapid growth - stable development”. China
ranks first in the world in terms of the number of patents, followed by Republic of Korea and Japan. Among the top 20
patent holders, there are 16 in China and 4 abroad, with Chinese research institutions and universities accounting for as
much as 40%. The three IPC classification numbers A01G1/04, A01G18/69, and A01G18/60 have the highest number of
patents, and the production and supporting technology of strains, strain cultivation technology, molecular marker technolo-
gy, etc. are key technical areas for the breeding of edible mushroom varieties. Reduced production costs, improved produc-
tivity, reduced labor intensity, shortened breeding cycles, and increased yield and quality have been hot topics in the re-
search and development of patented technologies in the field of edible mushroom breeding in recent years. In summary,
the author proposes the following development suggestions: Focus on the strategic layout of core breeding patent technol-
ogies and strengthen intellectual property protection; build an innovative system for edible mushroom breeding and break
through the bottleneck of breeding technology; strengthen the construction of the talent team for edible mushroom seed
production and fill the talent shortage gap; strengthen innovation in edible mushroom seed production technology and op-

timizing strain selection; strengthen intelligent seed production technology to promote standardization and industrializa-
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tion of seed production, in order to provide reference and guidance for scientific research institutions and enterprises to

carry out forward-looking technological innovation layout and improve intellectual property protection in the field of edi-

ble mushroom breeding.

Key words: Edible mushroom; Breeding; Patented technology; Innovation trend;
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Fig. 1 Annual trend of patent applications for high-quality edible mushroom breeding from 2000 to 2023

2023 4, LR H g B Rk shg e ¢ E - T -
Fhrash, BAR 2018—2019 FEHIEREAF AN N, {H
M 2020 4FLLJE 46 T AR R A i
7300 14,2022 fE L 415 14, A B EE . BEAL, B
T R AR B B A AR — o W JE
2022—2023 FHIEFHARN LS E L
22 EZEXHRARRMEFTEARIFESH

AN T [ 58 b X)) & 1) H i A 12 [ (i X

AR BEIM. B3R 1 ATLAE H, 2 ER B
R SEH LA B R AL AT 10 /9 B RO

E L EEEH AR R E R E IR
B GRKFIE . Horp, HPE L 2834 (5 TE 74%)

£234 -

LR EHAE— #E DL 251 A CH L 6.57%) HE 44
5 HARL 247 1 GHEL 6.46%) 4 5=, =& 5
bk 87.03%. BbAk, £E (139 £F, (5 EE 3.64%)  f&
B 112 4, A 2.93%) 9L [E (31 4, (5 EE 0.81%) -
Q9 1, B 0.76%) ﬂu%‘jcm &t
0.7%) ~ H & B (25 1, 5 X 0.65%) I8 K F I (23
5B 0.6%) fE B R M & F ﬂZM%u%%J
EWAENRZ . PTLLE W, E L E R EH AR
HERFMER TREA AR RERA, £ EEH
AT EY . SHERMEFIEATHE
R R B R TSR AL A, X 3 AN E KA EE A H
B b A e B R R A IR, B8 Ty 25 6 FH e Rl



5573

O AT AR RMEE TR SH

AL AR 5T

x1 2HRAERMESIZEREFHEE
Table 1 The number of patent application for
high-quality edible mushroom breeding in major countries
worldwide

Eiac LR AT LR/
Number  Patent publication country Number of patent/Piece
1 " China 2834
2 i [E Republic of Korea 251
3 HZ Japan 247
4 % E America 139
5 f5E Germany 112
6 H[E United Kingdom 31
7 V£ France 29
8 Jn% K Canada 27
9 %% i Russia 25
10 WORFIIE Australia 23

BF L RIBA S0 AT A EN R = B RS

X E S E T HE RFEE LRI GR 2
BEAT 0T, v DR HERRT 15 M8 0 BRI i &
76 100 LA 1A 14 N80 RIKSR VLIRS T 7
IR AR B DU =5 2R T S i
b BRI M . Hod, TR R iEEHEA T S
8 1 T I3 (305 14, 5 L 10.76%) Vi FF (254 14,
5 B 8.96%) « 1 4R (207 4, 5 bk 7.3%) 4 & (204
4, 7.19%) « FiEC168 £, A Hk 5.93%) , 8 5 fif
B LA IG5 A2 E ) 40.14%. ATLAEHTT
TR AR R I S NMEMEBRHER
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Table 2 Top 15 provinces in China for the breeding of
high-quality edible mushroom varieties with the highest

number of patent application

s LR AT BN LB/
Number Patent publication province Number of patent/Piece
1 VL5 Jiangsu 305
2 ViR Henan 254
3 111 % Shangdong 207
4 % Fujian 204
5 ¥ Shanghai 168
6 VU1l Sichuan 146
7 B4 Yunnan 143
8 “Z Y Anhui 126
9 1T Liaoning 121
10 WL Zhejiang 119
11 1L Hubei 116
12 J” 76 Guangxi 108
13 YT Heilongjiang 105
14 1M Guizhou 103
15 ITL Hebei 91
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Table 3 Top 20 global patent holders for high-quality edible mushroom breeding and their patent application ranking

) - R
e BRI P ) I 2K LRI nr
Number of patent
Sort Patentee Home country  Nature of patentee L. .
application/Piece
1 BT AR R B [ WHFEHLIE 238
Shanghai Academy of Agricultural Sciences China Research institution
2 I R A SR A= ST A AT BR A ) hE Al 75
Luoyang Jiajiale Agricultural Product Development Co., Ltd. China Firm
3 AR PR R i [ 56
Fujian Agriculture and Forestry University China Colleges and universities
4 EAEAE SR IR B A IR A = SRS Al 54
Hefei Fuquan Modern Agricultura Co., Ltd. China Firm
5 EREEHZETHERERESGRAR H ] il 52
Lianyungang Guoxin Edible Fungi Complete Equipment Co., Ltd. ~ China Firm
6 AR bR e A B2 8 5 RS I 7 B SHE HFEHLI 41
Institute of Agricultural Resources and Environment, Shandong China Research institution
Academy of Agricultural Sciences
7 LRI R Z ) ih A7 S Al 38
Anhui Tiandu Lingzhi Products Co., Ltd. China Firm
8 IR A X AR B ] WHIEHLIA 37
Guangxi Academy of Agricultural Sciences China Research institution
9 LIRS MBI R A IR A = SHE k14 36
Jiangsu Hualii Biotechnology Co., Ltd. China Firm
10 LSRR R AT SHE k4 32
Shanghai Xuerong Biotechnology Co., Ltd. China Firm
11 EL IV vNES SHE [ 30
Jilin Agricultural University China Colleges and universities
12 TR 1 F SRR A R 2 ) S il 30
Henan Longfeng Industrial Co., Ltd. China Firm
13 A T LR A A AR AT BR A 7] | il 30
Fuzhou Kaida Ecological Agriculture Co., Ltd. China Firm
14 V)11 Ak A e S R T i SHE IR 26
Soil and Fertilizer Research Institute of Sichuan Academy of China Research institution
Agricultural Sciences
15 WL Tt L 26
Zhejiang University China Colleges and universities
16 ol R H [ 25
Huazhong Agricultural University China Colleges and universities
17 2£[# South Mill Champs A 7] ES Al 23
South Mill Champs of America America Firm
18 EES A G Gl 21
BASF of Germany Germany Firm
19 H A E A k4 HA il 19
Nagano Kida Co., Ltd., Japan Japen Firm
20 T 25K Ak %1 il 16
Royal champagne of France France Firm

AT UL S RIS DL R 7R PR oMb e Al
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tion, IPC) 7335, X £ FH B R P2 5 5 5 R B R 45
AT GE A, MR 2000—2023 AE A ERE
B A IPC /INH LR BG4 R (K 4, TR

ARAF RIS HEA AERT 20 A7 AR 9% B i B AR AT
Je Aoy S, B S AR E A01G1/04.A01G18/
69.A01G18/60.A01G18/50-C12N1/14.A01G18/62+

R4 20002023 FEHRAERMETSEEFRIFER 20 ZHE BT
Table 4 Top 20 key technology areas with the highest number of patent application in the field of global edible mushroom

breeding from 2000 to 2023

LRI
IPC 73385 H/MF
% IPC Number of #5 & [ 4 AR 4t W AR
Ranking classificationg patent Technical field Technical theme
number application/
Piece
1 A0IG1/04 1115 B S B H B AR SR B
Strain production and equipment Automatic liquid inoculation machine supporting device
2 A01G18/69 328 BRI IR TR R LR IR B
Strain cultivation device Cultivation device for edible mushroom mycelium
3 A01G18/60 286 BHRHERA AT B % B g% BT
Cultivation technology of edible fungi Equipment and method for transporting liquid bacterial strains
4 A01GI8/50 256 R 22 FR R 4 B LI ERERE N
Inoculation device for mycelium Edible mushroom fully automatic inoculation machine
5 CI2N1/14 239 WA R W o K F AT hRC S e i
Cultivation of Microorganisms Tea tree mushroom and its molecular marker identification method
6 A01G18/62 189 B R A R 7 T AR e LA Tk
Cultivation equipment and devices for Mushroom strain cultivation device and its usage method
bacterial strains
7 A01G18/20 153 [EEEAEE VT TR PR P 77 0 S i) 48 7T
Culture substrate for bacterial strains Liquid bacterial culture medium and its preparation method
8 A0IGI8/00 145 ERIEE AR TTIRBRr I B ik
Cultivation technology of bacterial strains Cultivation methods of Dictyophora indusiata strains
9 A01G18/40 116 PP A BRI A M NEE A S
Cultivation equipment and devices for Liquid bacterial fermentation device
bacterial strains
10 C05G3/00 98 B A IR OR SRR H AR B A 5 7R 0 S L 6 ik
Culture medium technology for Liquid culture medium for black fungus and its preparation method
bacterial strains
11 A01G18/22 96 B A FFR ARk R B
Edible mushroom cultivation technology Cultivation medium batching device
12 C12Q1/68 90 I T T 2 A A K) SSR ARAC TR AU 5 8 ]
Molecular biology SSR fingerprinting of shiitake mushroom strains and its application
13 CI2R1/64 88 [ELRELESEN CLTAT IR PR RE PRI 37 7 0
Culture technology for bacterial strains ~ Cultivation method of solid parent species of red bamboo fungus
14 A01G18/30 85 BRI B B A TR R () K T 3
Edible mushroom planting equipment Sterilization device for edible mushroom strains
15 C12M1/00 68 BB R B A B0 FH G A B o A T
Microbial fermentation device technology Edible mushroom liquid strain fermentation tank
16 C12Q1/04 50 BRI AR BRI B G RRAT K I VR KR
Microbial detection technology Molecular markers, detection methods, and applications of mushroom
cultivation strains
17 C0SGL00 46 EREZHA SR A L 0
Liquid bacterial culture technology Method for preparing liquid strains of shiitake mushrooms
18 A01G18/55 45 [ERREPRUE SRR N TR PR I ] A e ot 7 ik
Microbial inoculation device technology Double sided solid inoculation method of mushroom stick
19 CI2N15/11 34 IR 2t TR PR 3R R VR AR 1 A AR T i
Molecular genetic Molecular specificity detection markers and detection methods for
shiitake mushroom strains
20 CO5F17/00 27 HiR BRI R it NIV d s I RES

Culture medium fermentation technology Anaerobic fermentation method of shiitake mushroom culture medium
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Fig. 2 Distribution of key IPC with the top 10 patent applications in the field of edible mushroom breeding
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Fig. 3 Analysis of the top 20 patent prominent key words in the field of edible fungi breeding
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Fig. 4 Visualization map of patent technology hotspots in the breeding process of edible mushroom variety
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