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Plant diseases of traditional Chinese medicines:20 years of progress in
research on understanding and management

Gao Weiwei, Zhang Ximei, Tian Geilin, Jiao Xiaolin

(Institute of Medicinal Plant Development , Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100193, China)

Abstract Traditional Chinese medicine (TCM) has been used for millennia in China. As the source of TCM, me-
dicinal plant is the basis for Chinese medicine development. In 2015, TCM is firstly regarded as the strategic re-
source in “Protection and development of Chinese herbal medicine (2015—2020)” by the State Council of China.
The occurrence of diseases seriously reduces the quantity and quality of TCM during the production, processing
and storage stage. Since TCM has not been given considerable attention, little phytopathological research has been
done in our country until 2000. In the recent 10 years, TCM has been more and more accepted worldwide and its
demand is increasing. Cultivation area and species of medicinal plants are expanded in China. The research teams
and research papers have been increasing rapidly. The previous studies have been focused on pathogen identifica-
tion and prevention or control technology. The research ideas mainly follow the general rule of plant pathology,
while the research on the characteristics of medicinal plants is weak. Here, we summarize the research progress in
plant diseases of TCM in recent 20 years. Based on the present situation, we suggest that the major problems of
TCM plant disease occurrence and the requirements of industry should be focused, the basic research on plant dis-
eases related to TCM quality and safety be strengthened, advanced technology be accelerated, and research effi-
ciency and depth be improved. All of the efforts would provide theoretical basis and technical guidance for TCM
disease management.

Key words Chinese traditional medicine; plant disease; research status; quality and safety; management
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Table 1 The investigation of TCM diseases in several provinces

JREMZE  Disease types

B KA

Ay i = 5 5 9 SR B A 513¢
Province TCM species Hu éﬁilZ:l ﬁ\]—ﬁ 2l Aefts Total New r?cord New host References
Fungus Bacterium  Virus  Nematode  Other species
[ Henan 87 150 4 6 6 3 169 11 17 [4]
J %< Guangdong 120 490 = = = = 490 86 = [5]
L7 Liaoning 41 = = = = = 78 = = [6]
2% Anhui 62 96 3 — 2 7 108 — — [7]
= Yunnan 42 43 = — — = 43 6 4 [8-9]
11174 Shanxi 10 13 — — — — 13 — 8 [10]
M Guizhou 53 38 4 51 1 4 52 — — [11]
pg)i| Sichuan 78 — — — — — 228 25 - [12-13]
J P4 Guangxi 7 9 = 2 17 28 = = [14]
Hif Gansu 74 125 — — — — 125 1 — [15-18]
Wil Zhejiang 8 9 — — — — 9 = 3 [19]
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Fig. 1 The number of published papers related to TCM
diseases in China in 1996—2015
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Fig. 2 The distribution proportion of papers on main
research fields of TCM diseases in 1996—2015
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Fig.3  The number of papers on basic research and
control technology of TCM diseases in 1996—2015

RSN 2E B AW BT IR IR S0 AT o SR
7 B AT E 6] o7 FH B B D R AL 43 1) R 4124958212,
A2 BTG S 56 25 B B R ] g ) B B i AR 45, T
EVIBIEM R KL T LI E R B .

2 PHAMREREFRREMEFR

2.1 HAEZAAIRIE, REREME

B AE P 2GR A S i L RV A LA 20 A
RE B A N T G AR KB kA%
e A A SR GE T R — BB Hos K
PR A S A o S A IR it B 3 T R R AR I
AT R T S TAERIRE 0 L FH R Z ] L 3 [X 22
(] & 4 A4 S BOR S 29 B . DAFRE P4 b
B H R R R 2 4 R U T B A Y
5 BB L H A R S5 DX e B AR A
R R B ABLE A Z R S B AR ERIE HOF
AR S R B . 20 fHE22 90 AEARH Y, B
R AR 3 B AR A o LA AL T
SR M B BE T A R R B T R AR B
JEEUE AL A AL g A A 7 3 AR [
I SO B TV 228 0 3 G v A0 L B (R L S
AT s AR BT | U PR
I RV LR 1) B A 8k B A it — B AR R AE AR TR T



.18 - 5 4Ly

2016

i LA B SRR R B B AR SR G )R .
21 A2 R I o ) A A s Wi T
5 A X Rt R Bk B A ik b 2 Bl o 7
KA AT YA 7 1 R AT TR ARG Y
T DR AR JR S L T IR T P LA
2.2 EBHTFRFRE,RERBRE

—SERAE ) S AR A B TE 25 4 L I MRS
TR B 2G5 | 23 R S = A R e b 7 S
7K AR RS R IO SRR 2R R S A 1 B
5 R BOEH ™ DOR E ML L B E L IS
S DR AR R A R E A 10 RFNS T, =L
TE 25 B A 22 T 7 AP0 i e 2 g A
KT R E P H—E AL T/ ARTE G .
UTAFR s A v 2561 AR 22 M 5 48 B 4 K Y B
Pl ARG KX Gy 434 KRN 30 A L8287 X T
T T A R R T A R R Rl A
Bz T 3 B DX 1 X R . ) —
7 T AEFT TRl X ol T AR A PR AU AR
P BT 35 R M A — RE 22 5% B A K

Ao BN T AR AR, 51 Fh 3 2 5 PE R
A o A PR G 78 hy 2 B AR R G 86 S 3,
R A, — BT A AR e R A

X TR DI OB Tz (R v 25 4 A [ b DX 5
TR AR R A M o B A e AE A
T B A AR R 20 A4S 80 HAE HON A i
B IR H ST KA (R 2), WHESTE
1 75 bkt DX R B 7 2R Mkt AR AR R 2 L i AR
FE KA E (Cylindrocarpon) B 51 1) 45 5
PR s E AU AR ST 2 A T AR R T R Ak
HA S S AR 3= 2 8k 7] w8 (Fusarium) H
51 A AR B ) 5 1T A LU AR AR R AT R R L i
FACE R PEHE S M PR AE & kAR, Ji 4, (A
— o FEAEAN ] 7 XA S AN [R] g 4 LA~ R
7 D) R TS 95 9 B TR, 0 B R Fusarium 1) 6 A~
P SRR B3 A R4S B L M 4 AL
JRH O H B TR R B R R A (3R
3. JEEA R RESE N IR R I 5 AR SR
A RESZ S E BRI

R2 TRFRHGMBEENS N
Table 2 Disease diversity of TCM in different production areas

b T = W H AT iR S ik
Medicinal plant  Production area  Type of disease Pathogen References
T H Gansu ] Uromyces glycyrrhizae
Glycyrrhiza S Erysiphe sp.
uralensis PR Alternaria sp. [20]
REEIR Botrytis cinerea
LUK Ascochyta onobrychidis
T H Ningxia BN Uromyces glycyrrhizae
9 Uncinula sp.
. . . . [21]
SEAER Rhizoctonia solani
P45 Pythium ultimum
R Fusarium solani , F. oxysporum [32]
AR Jilin IH-BE5 Phyllosticta sophoricola [33]
EE| Hik Gansu Y& BTN Septoria sp. [18]
Angelica IR Colletotrichum dematium [34]
sinensis TKEENR Pseudomonas fluorescens [35]
= ® Yunnan )8 95 Rhizoctonia sp. sMeloidogyne incognita s Pseudomonas syringae [36]
BRI e Ditylenchus destructor [37]
Ak Jilin I BE 5 Erwinia rhapontici [38]
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J& (Cylindrocarpon) | +. 75 5¢ J& (1lyonectria) % , iX 4
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Table 3 Pathogen diversity of the same disease

Ay eI g It Z:7% 3CHik
Type of disease ~ Production area Pathogen References

P ARAR S i pu i Fusarium lateritium . F. graminearum [41]
EN F. oxysporum,F. solani [42]
Gl F. oxysporum [43]
FiRAN F. oxysporum,F. incarnatum [44]
ba B F. oxysporum,F. solani . F. graminearum, F. incarnatum, F. equiseti , Rhizoctonia solani [45]

T EL4E B Ho Cercospora glycyrrhizae [20]
THE Napicladium asteroma [21]

HIL S B0 bENE) Phoma herbarum [46]
pg )i Ascochyta molleriana [13]

Hh R R bENE?) Rehmannia mosaic virus [47]
pg )i Tobacco mosaic virus [13]

2 H RN Hof Cucumber mosaic virus [48]
NN Soybean mosaic virus [49]
PN SMV, Dasheen mosaic virus
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