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Research progress and control of root rot in Atractylodes lancea

LI Chaonan"?, LI Hongtao'", LI Yunchao', LI Junhua', JI Hua', ZHANG Li', WANG Lin'

( 1.Institute of Biotechnology and Food Science, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050051, China;
2.College of Plant Protection, Hebei Agricultural University, Baoding 071000, China)

Abstract: Root rot of Atractylodes lancea is one of the most serious diseases currently affecting artificial planting of A.lancea and seriously
affects the commercial development of this plant.Root rot of A.lancea is characterized by leaf wilting on the aerial part and browning and rot
of roots and rhizomes, which lead to large—scale plant death and decreased yield. Based on reports from China and abroad, the pathogen,
disease, and etiology of root rot of A.lancea were described, together with the physical, chemical, and biological control measures, the main
problems existing in the control of A.lancea root rot in field production were discussed. This review provides a reference for the production
of A.lancea and for the prevention and control of root rot.

Keywords : Atractylodes lancea; root rot; pathogenic bacteria; disease control; medicinal plant

K E 25 FL (Compositae) 5 AR J& (Atractylodes ) FE %)
A K, 5351 & AR[A. Lancea(Thunb.) DC.]. H
A (A. macrocephala Koidz) . 5} P4 45 K [A. carlinoides
(Hand-Mazz.) Kitam]. ¥ fif % R [A. coreana (Nakai)
Kitam] M AR (A.japonica Koidz. ex Kitam) , Ho i &
AR ALFE I, 73 50 4 AR TR & R [A. lancea
(Thunb.) DC.] #1 4t % K [A. chinensis (DC.) Koidz], 7

s B HA.2022-11-13 FH B 2022-11-28

2020 R ] 24 1) v ASUA 2 A AR PR i i 2
Ul R R AR D F AL G rh 258 LA
ZEAZY, AT (R AR KB SF DA, T2 2RO
OREHE RN EARR o= FE 22 B R A
LA, BEFR G AR TR A WG N, & AR B AR TR
C AR HEARNESR , PIHAS AR ZE BT R AZ B AR AR ARl
NN L W =/ NI =TT AV B | B S 2 B

{EE RIS (1998—), 5 b R L5 2L, NS AL I B Y . E-mail : 2285294402@qq.com

EEEH S E-mail :lihongtao1314@yeah.net
E£ WA s TS &5 H (20326505D,20326421D)

Project supported : The Key Research and Development Program of Hebei Province , China(20326505D,20326421D)



A SR LD I

2841

M T, A AR AR B s A 2 T B, E R il 298 R R
R R 1) 2 (), Al T As 28 B 5 i e
DX b A ARG 5 A5 5 ™, — MR AE AR 222
30%, 9 1 7™ B X I AE T 3 ] 3k 70% LA B, JE & 1 0L
AR R R AT 3K 22 500 kg, &G I AT AL 1S R A
S Wi AR T 15 000 kg, 5 18 ™ 5 D8 B 24 T )™ it
F KT 10 000 kg BAL 111 XA A FoRE b AR G 9 2
U b B & L ZE ATk 90% DA BR P IX
AR B 995 8 A R 1T AR o DR TR AR 259% LA L T
HfeF R SR G, — Ml B ™ 20% 247,
U X T A 50%~80% , L AT, ARLNE
SRR ZE IS 20 AR R B R R v iy v s o, AR
PR BOERE , SRR K, A “HYEE" 2
R AR JE AR G 32 R T A R 1S AR AR N
25, RIR G AR SR 2R AR e R R, B G A
AR BRI B A, PR R R
FUH T T B o AR SCNAE AR MBS o Jir DT 0 it 1R e
BG4k

1 BERREHEHREREAR

GARNE R —FARZEA L B 2541, GARJERIE
9o 1) AR s T RS AT R PR P s R T, B
HRJES 0 s S TR S A 2, — PR G456 25 LT A AT
P BE AL U O DAL ) o RS AR
VSR LB T, 20 30l R AR FL e T T ( Fusarium oxys-
porum) F it e ) TR R I Kz ik D T (F. solani) ,
il JL i e o e i 25 S W] AN 2 TR Dy 3 [ 2
YU SO SR AR R I P X R A
ARG 05 1 B I T O R e TR e SN
B3N AR S s I 1 v 43 s ALk T T, I AE
[l S e v A, ) S T AR o L B A 2R
I I, R E BN AR SR A, FIRHLE
9 97 Do TR A7 E 35006 1 A3 A B4R, 27 ol SI2 55 T Bk
Sk WAV O WA s T SN AN S IR LS R S
FR RN 2B & AR R 85.19%!" AN W] s )
AR AR 995 95 S A AT BT AN ), 8 S R A A I VL
P AR AL 9 5 5t T A A Sl T AT, 4 AR s S g LT
ACLRAE AR 9 9 JL 181 Ay 7359 4k 0 T RO £t ik 7
B, T A Wk Bl T B (F. equiseti) 1 2 S T (F.
brachygibbosum ) AN 23 B JE R (1) K A (B H AT g2
s A T T T A TR PN A TR T X A
SEAFE Y OU SEIRG g T8 11 AR s 04 B0 TR AL i
I i T TR S A0 ik T TR L FHE 22 Bk T TR (F. avenaceum) |

ARWEHI T TR 2R ) B (F.semiftectum) DL B ST A 24
¥ T (Rhizoctonia solani) Fl ffi $H & (Ceratobasidium
sp.) 55 o R A o X T b 2 5L K Hl DXAR RS
P 1 E A AU A AR AT 03 B 5 E , R BLAL A AR AR i 2
TR ARSI . AEEAR AR ARy 2R
GARJEAEY , HARE I (095 J52 17 1 17 00 T S A7 e
DR B HA S ) i LR, DB DL S A% TR
FFA AT, A ] 3 XA [ A A FR T T 45 R & A ) AR
JEE o L TR A T 22

2 EARREREZHERE

HABFFE N 51T 1983 £E42 A 326 A g 19 1L
RIS, 7351 0y 1355 05 ol | 13RO S | AR
b AW A W B LA K S E M A AR
(AL 2 5 B PRI e AR A, o T AR PR S R
SR W o AR PR IUE P vE S A B0 2R
KOERREMEFRE VI A TETEARPR A0 B L FR |
B GE  2 A RS2 BRI AR R R AG E 5R ) B
Yy S AN MR R (DU GERRAR PR 23 38 ) (R 5 1 3
DA Sy B0 T Sk 6 A A W Y 2R 4R B aid ok ST DL
e AEL ) B9 A AR 191 AR o DX ) L T (O 7 AR L
BRI T 2 ) AR PR A T (A 25 JAT 1 288 2F AT T RN
fECEA M T ) FRBE LA IR N 5 3 R GEVE I B S
A& FAE YR 25 R0 T RO ARTTRE 7 , X 2 R JsUA AN
HOGRBA S SR BTSN T 53 D S i 2 S 2K
R T 09 e A, TR R B T AR R 9k U0 1 IR SC
FRAT R S50, A gl DU H AR AR B - 3 - AR B
DA T — AR ST, X = ALK, B
HFE , — B A — AN R R A U, A R SR
S ] BB o K L T BRIR AR Ak, R T XA ) A 1
KB AR R AR, B 2 R AR E . XIS
SEEPE A 0 AR PR 15 AR S R A AR R AR
JEB i i AR s L S8 A I8 B, MR i o e R AR s
S pH FEAR , A LIS RS0 RURI A RO S 5 8 o 5 TR
T IR, o P S T O P AR 5 00 R T 11 22
PPN 2 B 1 2 I D ) 8 8 2 i, T
o SR A 0 TR R BRI, X ] REJE 5 A P 5 AR
TR RN o A A 1 T AR I A L
ARABRAR PR - 3-S5 i BRARARAR B 1 39 K B, FE e 1 3
LR R A 5 A AR o S50 o 0 70 T
B PR A AR PR 3 b 7 FE SR 39 o, 7 388 pH
RN A AP R A K 728 A0 T T -5 XU ZAS S5 i 2k B
AL o 30 2 X A AR AR B 2 K AR A T

WWW.QEs.0r9.CN




m@g 2842

VRETR Rt Y F41EF 128

ALY ol A W R A T R A BIE TS, A BRAR PR £ pH
I ML 555 32 A ) 6y 4 o s A1 5 -5 B TR
TEFTA S EOR B K A AR PR BT AN AR B D 34
VEXT B I TR B s SR B o 5 IR BRRE R
R AR A VR I ] 3 AR PR S pH LB 2
W ARG, 5 BORR B g 2 9 D R 7E L 218
8, R UL 22 AW O R AR . S LRI
T B TR ), AT 689 D ERT B 5 IR AR it
T B AR S A AR o 19 A A

3 EBRRERIIET X

3.1 ¥IERHIE

/B REP Y 7k T B R L R U SN K E5a
A A G 1 R — R T B L 7 1R Y
KA WARTEFRE LR o, AT LAESe ik FH B b A
FRABE ERBE AT DA% - 8 A HEZK R4 i e, b
T P K 5 T 0 sl 3 1) P v O PR B %o - 3 A 7
TH B K™, AN 8P e 3 o 52 56 & P4 FH - 1 F
ZEFNE B A T B K I AT DAE = L AR R T A
O RIS = AR R . T AR EAE
SREORERN LA, FHILE T LR R EBEE
B0 2-AERAETNZY -2 50 1E I T [ 24 AR ) 3
PRV & BREEVE AT LK I Rh S P b L) E A
PR Z o3 W A B i 4 G ke Dl AR SR R
AR EMA SEHEN AL, KREMHE LY
RAFHEY HATRAFENE, oK /NESE  BRREE 2
RO | SCRE I ML G s 1) A 41, An A i ) A
LI R IR SOKAE B LD K TR
(R4 6 AR AT A 1 AR AR R 0 s 8 BEAIR 15%~20%
(7] Fsf 38 & 0 11 AR AE B DR FE R 10 em BF AR B 95 &
AR o TE H R RO A R AR v S 2 HE R R
JeBFBRED HNE AR bR T 2R B B HE K A Y R
R BE , AN o S50V 2ok AR BE S i AR B Ok
P 5 2 H R AL TR 5 S AR R 1) & A
3.2 HLERE

2= BTG SRR 1 A 2 A 250 B 1005 5 1 kA
HA SR S S A8 S, EERE
SRS AR R AR H R A 7 vh Ji w2 N B
FH A 258090 AH 25 A W i 250 . B, 2|
R AW B ACHRERE UK ER AR ik F PR
H 7R 8 R SR AL 2 A 25 5 FH T 245 R R 0 AR B8 S B
BT HECEEIE ok T R AR T 2450 50%
Z T R LA S 40% FaE I - S5 T IR Ak 7 51) 18 P

1% WHART]

BRI EA T EH ] BRI, & B 40% FRUNE g - S T IR =
TERIXE AR B A AR R B IR ROR , v LA A 7
HRAE T I S SR o PN R I R
FH 1] 97 25 36 & PR, 50% 22 1 R m] IR P 5] 430 g -
L e i B I ) L 40% TR - 22 T 2 T PR 0
30% R FH « P PRI 2L DU 24 70068 P ARAR B 55 1) Bl
R, TR A 25 7= A AT LATE AR A 7 gk
i, = B0 % P 80% £ 16 R AR 7 L 64%
WA« A B AT A 98 39 R 309 W 53 /K FFI A H 7] By
RO O IR MBS A BB B G RICR , v DAFEAR L
A e SRR . RN 35 AR OO i 2 P T I S
¥ PR, 25% WK BE LM 1% R R B TE ] L 30%
S AT I T T R ) 43 % TR P R VR R L 109 A< ik
W 7K BEORE 3R R 50% 22 B R AT I 1 3 700 45 6 ol R 1A
FAXF A AR J s S5 TR A A S B T T BT A AR
b AR 7 AR R X 6 24 VR AL 8 0 . e
LTI o) FH R B E T 30% AR 3% | A 58 %t
AR 95 ELAT B0 B30, T AR AR 7= R sg B A it fl
FH DT R T 1 A B 25 7k

L DL B b2 24 50 B 6 AR T e 1 6 5 SR vT LA
15t e AR B 16 T T AT b 2 mT LA
P& RS BRA 7 Rl AR AS 6] 04 B Ja AL 267 748 30
R, LA B BT B VA ROCR o (R Bl A B[R] 1
TR 7E A P Kl I B R e it e 2, &l
AR s S TR A B2 BRI B VAR o TRl
RHEA R A2 A 2, FLA% BR S 0 AR AN PR i k™
FG Y, O T AR EE & SRR AR 255k B s X A
RIS S o RIREE RS AR b il FH A2 A 25 X
Xof BRI 1 TS e, T ELRAAR T 250 1 2 A (L,
FLR RS T U E . E N2 AR
Tk A= 7 3 A v A R o il A2 A 245 DT S B0k
5% R AR AR T R M E T g T
B2 A AT IR T TPURI e B TR SR M I i, o) 22 4
8 TC N WA AR 96 B 16 735 A F 5 i ke a7 3]
FA, AR EXT SR BR T R Ok A 1)
3.3 EYIBAAE

A= B I6 AR A A 35 0k P 10 T A R AR e
77 B ) T A A3 R A T ) R AR, 2
T 3 A P R HRUE BT AN B DR AT RCHE s
F R A T LT M 2 A TR B SR IR 4
BEAE DI BT 36 2 2 A0 HUE B TR I A R . AR
ki FA YR IG HA e A R AR E N A
X LG B H g 380 o AE A A= 77 v AR 5% 1R R



A SR LD I

2843

FIRLAE PR A RN B R o UL, B R AR S AR AR o &L
R AR 2R XS B0 B B2 4, W] i) s 1
2yt

T IR AR 245 2 AR ) Hh i JOAT 20006 P i 20 o 1
TGS A= B ) ABL D A B IR GA R ™ W G o B
A ARBUREAVER], A ARV SR | S A B
ESN e SN SN E SN ESSIVE-R S P2 R S
2 BAE ) AR 2 A0 A /N BER iy S T
A A A T s R R R LA R
S F SR IR TR ARl G R R 2 X R
TG Y o FH VS A 2 P RE ) DN RE 1 ke B
PIE AR NEERR T B MR TR PR
R R I KR 3 R SO0 1 AR 9 T A 4H
T 22 A R ASCR B, B RN A 0.5% /)
BERK I L0.3% T 75 By n] 3 R VR 19 M PR 1~ 3%
K EFLFRS AR o ) BT 6 ROR LT

TE25 R I B I6 vh , A R U P 5% R
PR BIF 5 AR T B Ok sz AT T B AL . ik /N 9 3
53 B 1 AR B T A R ERAB T (Metarhizium robert-
sii ) e B VA A ACAR I 90 L 2 A B T 2o X g B R ) AR
S T BCRBE A | A TO el g D R0 P Dk 55, 35 31 B
AR R, o 4 T R S A AR 1 20 3 1 P A 4
T f# UE M) 2F 0 KT B8 (Bacillus amyloliquefaciens ) T8 ¥k
Y=S=Y 12 %0 A S5 1 ) 0] 15 28077 3K 69.419% 5 5K
FERNAFEVT3 88 1 0 A BT R R i (0 5 85 1T (Strepto-
myces diastatochramogenes) 1628 X8k Kz A1 fRH A Ji& 93 1
BIIARCR A 34.90% 5 - i A5 55 i Ao A OXh IRF S 56 A
P B 2EFURT B (B. subrilis ) HL29 X 1 75 M3 i s 9 7
TR0 ) 2% BE 7K 5 72.79%~81.09% 5 5 & 5% ik 2%
R HEA T 3 2 0 8 L 45 3] 11 R 8 RS AR T A B IR 1
PR LE B R TA

TEEAR BT, 45 8 i o3 B WA [R) A2 B
LT A= 7 A R AR B R TR e TS RS
o ERAT BB R B R ROR | 6] IR BE 4 & AR Y Hh
HCHARANER . R 1855 0 32 Fh AR A
A BT Ar 8L BE T 32 R IR N AR TE X = > —Fh
1A T g g JL v A 410 ) 28R, e AMIS69 4825
%5 J& (Phomopsis sp) AM569 FLTA , X = Ffrpg it 1 (1 41
il #0035 100%

AN TRV AE U T R A T AR ol A AN ) L (E A
AT LAY Ry =26 A B AT A By R R AR B R T
A= B 2 TR B T AR o A FH AL S SR RS e/
sE R O A BTV A A A K SES H

F, A B 200 TR 0 FH e ) 1Y Ry 2 HA TR TR R B LA TR
J& (Pseudomonas) , H: v 25 AT B 7E A W) By 16 U A
A HAB T R TCTE BAT RO OCH, anpiadi e g | S50 Rk
SRR JESE T E WA LS. BT, C&TF R
R A B AR 245 1 LI AT /N & 5T B (Conithyrium mini-
tans) K5 58 (Gliodadium ) . K2 )& (Trichoderma)
BEFE A (Streptomycetaceae) \ JCEUR 19105k I T4 (F.
oxysporum ) S HH AR FE T e LRI R AEAROML A
Bl T T B T6 24 A ) A% s T B O R -3 A A
AR FEEY R -2 L NS il T R A
Az 7 R T i L ) e i R A, B R R B T
2 b BIRIFTE BT A B LR AN TR 5 AT LA )
#1978 4, CHUANG 2 A S AR E] 4 48 w73 B 45
) 5 ke 2 R X 5 S T RO T A D S A R T

AT IG S A=A A A TS 20 HIE AR
TEAE T T ARG I Ko H RITR T4 AR F s 26 ) B
1R 240 T A B, KA ] HAT R iR S AR
G Io3 HO I T A I LD ARARAEAE ™ vh LI R A=y By
BN, 26 1z AN R AW B ia O s i BT AL
Ii1] 22 T TR (o0 P sl A 2 D 1 791 R Al A 0 1S T 7
I BT ) &, LASE AT R4, 32 = Bk, B i 2 A
o2 Ae 2y o s A= Y7 A TE B i 15 AR R s v 1 1
FHRAE TS AR F 1 o8 5, d 2Rt AR
T A R PRAR

4 RE

M AR AT OR H 248 2, ) (0 L e AR L™
WA H . HHTRE DT , AN i i S B 1
A RE R B SCBERR T o H AT AR AR R e 7 ) AR
7B G R AR RN R A L R RS A
LA BRI RT3 IX 34 A A
41 HREMEES

ARG EL T 5, 51 e 1 1 R T Al A AR
o A A 9 D R R D A 2, AN [ Ao A DX LA R AN [) ol
FEPRBE 00 I B 39 A T AER AR BRI 2 S AR
RIS o A JaBIETE 0 B A Sk E e R T R
R DSR4 A A DG 3 Bk 0 T 50 T R0 A, T
XA I i A T BE ST, BIF A 2 A 2k (A R B
ATk, 9 AR T AR R R B i6 S A EE R4
RHE
4.2 ThETHiRE 2

GG B R AZ B A A g N TR, ol
RIYIANTR] XS] A RS L AR 5, LA B Fof ] | s e ) ) 3%

WWW.QEs.0r9.CN




nes 2844

VRETR Rt Y F41EF 128

SEEFH 1N T AR T BT IR S, AR L AR
JE AR A B REE , FE L i F IR . TES SIS
HR R E A AR R R B 22 B b X RS TR Rl b R
[FIEERE 53 2 W2 B R A8 R B A i iz |, 355
B A ARG BT R, 2 T RS AR AR Y
AL EEEARR R 578,
43 ZEBAREIRREME

AWM ) RS Z R E 2R A O, I EBIG
AN AR LR G PG ZFBiG ka8 am
Il 2B IR BACR L B B (AR A
FAdt e H A5 5 15 Y IRBE AR AR ™ i BT i 5 R
JRTE P TE . ZEFLAE R B ia R R, 1 AT
G 2b A B A FRARTE ) (GAP) YK A E R
T RO i T Z A 2 T s . DR
ST Re Al Y BB A AR B IR B T ok S BB IR
M I 19 1, A i el 2 A 2 4 25 (R 4 R >R FE A 3
Biie AL i T A BB R AR A G 0 Wi o F LR
BIG " LB ia MR R S AE L T

Sk

(1] F M5, HUBLTe, Bk, 55 S P AE 25 AP () ernl~F F7 310 5
Rl ) 388 % 5 28 3 AT (D). AR PR RS BRI AT, 2007, 16(2) 1 12—
16. GE Y F, HANG Y Y, XIA B, et al. Sequencing of trnl.—F and
analysis of interspecific genetic relationship of five medicinal species
in Atractylodes DC.[]]. Journal of Plant Resources and Environment,
2007, 16(2) : 12-16.

(2] i dEhE, Hai s, Ba A, 45 2B ARFI T BT R R B BRI S
HEJR(J). AR RS 2 oAl 2022, 39(3):237-241. GAO X Y, BAI
RY, WEI J Y, et al. Research progress on germplasm resources and
cultivation technology of Chinese medicinal material Atractylodes Rhi-
zomelJ]. Journal of Chengde Medical College, 2022, 39(3) :237-241.

[3] SR . 2020 4R [ 24 ) (— 38 ) AR B MR 25 208 v 24 9 [ I 24 17
LEGEFH M), T RAL GE 25, 2022, 18(8) :168-172.  LIANG W.
Statistical analysis on basic surces and medicinal parts of root and rhi-
zome Chinese medicine in 2020 edition of Chinese Pharmacopoeia
(Part D[J]. Asia—Pacific Traditional Medicine, 2022, 18(8) : 168—172.

[4] [ R 24 2 b2 . P AR N IR IEFN [ 25 M (— ) M. Jbat: I B2y
B Bk, 2020: 168-169.  Chinese Pharmacopoeia Commission.
Chinese pharmacopoeia (Part T) [M]. Beijing: China Medical Science
and Technology Press, 2020:168-169.

[5] 7ok, ERERL, MR AR, A5 . T L IX AL AR AR 5 K B A e 74
R[J]. Wdbgll, 2022(4) : 78-80.  ZHANG Q, HOU G S, ZHAO J S,
et al. Root disease of Atractylodes lancea and its control in Qinglong ar-
ealJ]. Hebei Agriculture, 2022(4):78-80.

[6] #RIbEIR, 775 5T, F LG . SR AL L XA AR W 3 B VA3 0],
JeAfifR, 2020(3) :46-49. XU X B, KOU Z G, SUN W H. Discussion
on common disease control of Atractylodes lancea in northwest moun-

tainous area of Hubei Province[J]. Hubei Plant Protection, 2020 (3) :

1% WHART]

46-49.

(7] H 3 . FIAMRIE G 9 R A 5 25 G DAL AR IR 55, 2009, 26(10) :
52. XIAO Y. Occurrence and integrated control of root rot of Atracty-
lodes macrocephala koidz[J]. Agricultural Technical Services, 2009, 26
(10):52.

[8] B, WRZESC, B itgd, 55 . AR FIAR 252624 F A AU AR o B 5 0k e
1. " 258, 2017, 40(2) : 492-497. LIAO C H, CHEN J W, LU W
W, et al. Research progress on root rot of root and rhizome medicinal
plants[J]. Journal of Chinese Medicinal Materials, 2017, 40(2) : 492—
497.

[9] FESRUE, H0K, 91T, 55 . T RIS AR I 0 0 JL 24 S (0. A g B
# 4, 2021, 51(4) : 641-645. TANG G T, JIANG H, SU Y, et al.
Identification of pathogen causing Atractylodes lancea root rot in
Chongqing municipality[J]. ACTA Phytopathologica Sinica, 2021, 51
(4):641-645.

[10] B8, A0k, FEFEA, 55 . 2P R0 T2 00 J5L 1 A 438 M8 5 %
N R T L [I/OL). th 2 #F, 2022(8) : 1779-1785[2022-11-30].
httpss//kns.cnki.net/kems/detail/44.1286.R.20220826.1050.002. html.
CAO M, YU M, TANG X Y, et al. Isolation and identification of patho-
gens of Atractylodes lancea root rot disease and fungicide ccreening in
laboratory[J/OL]. Journal of Chinese Medicinal Materials, 2022 (8) :
1779 -1785[2022 - 11 -30]. https://kns. cnki. net/kems/detail / 44.
1286.R.20220826.1050.002.html.

[11] HASSAN O, CHANG T. First report on ovate—leaf Atractylodes damp-
ing—off caused by Fusarium oxysporum species complex in South Ko-
realJ]. Plant Disease, 2021, 105(12) :4155.

[12] B IR, A3 P, e Ha, 45 . N IR PR )™ DR 9 14 B0 1 431k
WIAWFIE]. MR AR, 2015, 44(9) :69-72. YANG C Q, YU
Z L, LEI M Y, et al. Pathogenicity differentiation of Fusarium oxyspo-
rum strains from Atractylodes macrocephala Koidz in different areas
[J1. Journal of Henan Agricultural Sciences, 2015, 44(9) :69-72.

[13] BESERY, AR5 28, Mok, 45 . FOAAR o s DL 40 119 4 25 M 7 B by
PEBRFELI. H AR B 25245k, 2021, 36(5) :2908-2911.  HUANG X
G, LI M Y, YANG ] S, et al. Isolation, identification and biological
characterization of the pathogenic fungus for Atractylodes macrocepha-
la Koidz[J]. China Journal of Traditional Chinese Medicine and Phar-
macy, 2021, 36(5) :2908-2911.

[14] Z85Fi0 5%, MR, 20, 45 . g DRI I A 5 T 1 AR AR S 97 1) g Dt
Bl T TR AR SE (1] R B AR, 2021, 51(2):282-286. JIL
J, XIAO Y, LI Y F, et al. Identification of pathogenic Fusarium species
causing root rot Atractylodes macrocephala root rot in Baoding, Hebei
Province[J]. ACTA Phytopathologica Sinica, 2021, 51(2) : 282-286.

[15] 092, BRI . 11 AL g BIF 55 00 4 [0, AR 4 9 L2744z, 1991
(1):38. LIUY H, ZHAO L S. A preliminary report on the study of
root rot on Atractylodes largehead|]]. ACTA Phytopathologica Sinica,
1991(1):38.

[16] #RA e, AFAA, AT, 48 . FUARARE AT IR 26 B Ko It 4 E (1]
WALl K224, 2005(3) : 73-76.  ZANG S X, AN X B, SHI L
J, et al. Symptom and pathogen identification of root rot on largehead
Atractylodes rhizomel[]]. Journal of Agricultural University of Hebet,
2005(3):73-76.

[17] YOU J M, LIN X M, GUO J, et al. First report of root rot on Atracty-

lodes macrocephala (largehead Atractylodes rhizome) caused by Cera-



A SR LD I

2845

tobasidium sp. in China[]]. Plant Disease, 2013, 97(1):139.

[18] R AR, TREH, 20U, 45 . LA AR s s 4 08 K A= )2
PEWFSE )] E ARV R 4], 2022, 24(5) : 137-144.  HUO J H,
WEN X L, LI S M, et al. Identification and biological characteristics
of the pathogen causing root rot of Atractylodes chinensis[J]. Journal of
Agricultural Science and Technology, 2022, 24(5) : 137-144.

(191 U & . BifE AR AU RTAE]. 1A SRR A4, 1983(2)
170-178. LONG D. Measures to prevent continuous cropping obsta-
cles[]]. Japanese Journal of Soil Fertilizer Science, 1983(2):170-178.

[20] LAURENT P, JOS M R, PHILIPPE L, et al. Going back to the roots :
The microbial ecology of the rhizosphere[J]. Nature Reviews Microbiol-
ogy, 2013, 11:789-799.

(20] RPFFE . 3 4 A 1 R LI = M AR B, 2021(5) -
25. ZHAO D D. Common probiotic in soil and its efficacy[J]. Yun-
nan Agricultural Science and Technology, 2021(5) :25.

[22] XU, MOSERE, A0, 55 . ARG 2548 ARAR BRI A e vE 2 AE 1k
FRSZIR) ). v BB A AR B U, 2022, 41(1):36-43. LIU J, LIN M
X, XIAO Z, et al. Influence of root rot diseases on microbial diversity
in rhizosphere soil of Atractylodes lancea (Thunb.) DC[J]. Chinese Wild
Plant Resources, 2022, 41(1) :36-43.

(23] o #51E, XLLFS, I, 45 . AL ARAR A MR AR B+ FLT
T Z R T PR Al 2442, 2022, 35(4) :812-821.  GAO X
Y, ZHAO H L, BAI R Y, at al. Diversity analysis of soil fungal com-
munities in the inter-thizosphere of Atractylodes chinensis (DC.)
Koidz. root rot plants[J]. Southwest China Journal of Agricultural Sci-
ences, 2022, 35(4) :812-821.

[24] ZHU B, WU J J, J1 Q Y, et al. Diversity of rhizosphere and endophytic
fungi in Atractylodes macrocephala during continuous cropping[J].
Peer], 2020, 8.

[25] g, B3R, BRIE 22, 45 R TR A A B AR A 7 i R4
BAER AN BT IE )] FP 258, 2015, 38(3):429-432.  ZHANG
Y, MIKI S, CHEN M L, et al. Effects of lime on seedling growth, yield
and volatile constituents of Atractylodes lanceal]]. Journal of Chinese
Medicinal Materials, 2015, 38(3) :429-432.

[26] Fis L, B #, B8 ARSI & D iR b e B AR (SOP)[J].
K2 5RHE, 2017, 28(23):71-72. QIN Y T, ZHAO L, LI M.
Standard operating procedures (SOP) for integrated control of root ot
of Atractylodes Rhizome[]|. Rural Economics and Technology, 2017, 28
(23):71-72.

[27] B . = AR % 6B IR BOR R R WK (D). B ZpRlk
K2%,2017. WEI D L. Green technical system enovation for No-
toginseng rot disease control[D]. Kunming: Yunnan Agriculture Uni-
versity, 2017.

(28] AT, A RIAT, 50, 5. AR E It e 2 REE S AT A
BFSE I S]. VIR AR, 2021, 49(8) :43-48. ZHU X M, SHI
Y H, LI Q, et al. Research progress on genetic diversity and continu-
ous cropping obstacles of Atractylodes Rhizome germplasm resources
[1]. Jiangsu Agricultural Sciences, 2021, 49(8) : 43-48.

[29] BEAAK, Ak, TR, % PR T2 S A R A RS
Bis i H AR WL B8 22« 4 [ 55 75 KR 25 9 08 U5 2 R 2%
2004:120-121. HUANG J B, LI J H, WANG M, et al. Occurrence
characteristics of main diseases of Atractylodes lancea and prelimi-

nary control of integrated control technology[C]. Xi" an: Proceedings

of the 6th National Symposium on Natural Medicine Resources, 2004 :
120-121.

[30] 78 B, WA AN, B30, S5 FIORBUBIRYATSY 1. S e A &%
LR B AR A ZRTT (0], IR AR S Be A A, 1992 (JE T 1) - 214~
224. XIAO Q M, HUANG S Y, LU W A, et al. Studies on root rot of
Atractylodes macrocephala koidz. I . occurrence regularity and com-
prehensive control measures|]]. Journal of Hunan Agricultural Col-
lege, 1992(Suppl 1):214-224.

(31 ANET o, AREEE, SRAESE . T 58 SR B 1A A B 2% i
TN BePaAll B2, 2021, 67(3) :56-59.  SUN X R, ZHONG C
P, ZHANG W B. Study on planting densiyin new technology for con-
trol of Codonopsis pilosula root rot in Gansu Province[J]. Shaanxi Jour-
nal of Agricultural Sciences, 2021, 67(3):56-59.

[32] B 1) 5%, thidn o, Mk b, &5 . 25 AT AR I s By 16 i o 10k 1],
P25 5If K, 2014, 5(2) :5-8,52. MUXR,MA Y Y, YANG Z Z,
et al. Research advance on the control of root rot disease of medical
plants[J]. Pharmacy and Clinics of Chinese Materia Medica, 2014, 5
(2):5-8,52.

[33] % A, BT, TEAR . 40% JoNEME - S5 1 IR T3 500X F1 AR AR 9 )
FHL [0] 7 3 %8 R[], 0 B A4 4, 2020 (3) : 17-19.  CHANG W,
ZHANG X J, WANG H. Field control effect of 40% fluazinam iprodi-
one SC on root rot of Atractylodes Rhizome|J]. Hubei Plant Protection,
2020(3):17-19.

[34] i3 %, 1ol R, SRR, 45 . 8 B A TR X 1 AR R BT iR AFFE )]
HII, 2016, 42(6) :235-238. YOU J M, XIANG G Y, GUO J,
et al. Control effect of eight kinds of fungicides on the root rot of Atrac-
tylodes macrocephalal]]. Plant Protection, 2016, 42(6) :235-238.

[35] 45 25, JRALYE, BB, 5 6 Pl B0 A AR 9 1y P B 8.
AR S 1), 2016, 36(4) :64-65. WEI X, ZHANG L W, ZHAO
7, et al. Field control effect of six fungicides on root rot of Atractylodes
macrocephalal]]. China Plant Protection, 2016, 36(4) : 64—65.

[36] BN, A3t i, TR IRE, 45 . 11 Rh AR B RDGT AR MR IS 9 BT 1 2
I IE )] WA A} 2, 2014, 42(3) :84-85. CHEN X J,
HE H'Y, TAN Q Q, et al. Indoor toxicity test of 11 fungicides against
root rot pathogen of Atractylodes Rhizomel|l]. Jiangsu Agricultural Sci-
ences, 2014, 42(3) : 84-85.

[37] Jette, 48 . PG EL FARHLE g & A MU L 25 RIBIT IR 1] Bk S Ak
15,2017 (5) : 43-44. LONG Y, LI Z. Occurrence regularity and
chemical control of root rot of Atractylodes macrocephalae in Songtao
county[J]. Tillage and Cultivation, 2017(5) :43—-44.

[38] i H 41 AEWIR AR BRI DFTEBUR ], NS AL BHE, 2011(1) -
80-82. WU Y H. Research summary on botanical fungicides[J]. In-
ner Mongolia Agricultural Science and Technology, 2011(1) : 80-82.

[39] A= e AE, TREC. A4 IR B R BE TS B R ). 107 40k, 2018, 12
(13) : 40-42, 45. LI X F, XU Z. Research progress of botanical
fungicides[J]. South China Agriculture, 2018, 12(13) :40-42, 45.

[40] /NEERRIK) FF FH 5 68 7 35 (0] AR T8RS, 2020(3) : 76, Effect and
using method of berberine[J]. Journal of Changjiang Vegetables, 2020
(3):76.

[41] E g, RFUM, BE R, 45 S e kol 3 BB e F
FEHERE(I]. LG ARl B2, 2012, 40(4) : 424-428. WANG Y L,
GUAN Z G, JIA X S, et al. Study progress of matrine application in

farming pest control[J]. Journal of Shanxi Agricultural Sciences, 2012,

WWW.Qes.019.CN




m@g 2846

VRETR Rt Y F41EF 128

40(4):424-428.

[42] FARME. T A Wi xd —-CAR B TL0 40 15 B AL EL 5 [D].
R - R B BE Tk 2%, 2020. YU W B. Inhibitory effect and mecha-
nism of eugenol on Panax notoginseng root rot fungi[D]. Kunming:
Kunming University of Science and Technology, 2020.

[43] VUK, TKREREE, DT, 55 . AT BRI T 7 B 0 I 1 8 70 T B
AT 1 S A B LER (). AR 23 41, 2022, 49(5) £ 1638-1650.
WANG J L, ZHANG J F, MA J X, et al. Antagonistic activity and de-
fense mechanism of carvacrol and eugenol against Fusarium solani[J].
Microbiology China, 2022, 49(5) : 1638-1650.

[44] B TF H L5 B R GR R AR LT Ak B HAM TSR (D). 48 31 v ik
W EIA M  2E 3 K24, 2021, HUANG S R. Optimization of the ex-
traction process of allicin from garlic peel and its antibacterial re-
search[D]. Yanbian Korean Autonomous Prefecture: Yanbian Univer-
sity, 2021.

[45] #3045, SRAUAE, M/ N, S5 . R ZR RS JL RN R A J5 LA Y
MG PEL). 42, 2010, 49(2) : 133-135, 141. YANG L J, GONG S J,
YANG X J, et al. Activities of botanical fungicide physcion on several
plants pathogenic fungilJ]. Agrochemicals, 2010, 49 (2) : 133 - 135,
141.

[46] =i, XYL, RS, 55 . L% 3R X0 I 1 56 200 AL i 1 A9 300 1 41
). =R 2z 24 (A SR FF), 2021, 36(2) : 215-222. LI F,
DENG J L, CHEN W W, et al. Inhibitory effect of catechin against
Xanthomonas campestris|J]. Journal of Yunnan Agricultural University
(Natural Science), 2021, 36(2):215-222.

[47] RV, EWUIL, SRAS, 55 12 Fh A= W 3% B 70068 11 AR T 95 1 B
[J]. AP AR, 2021, 47(3) :288-293.  TANG T, WANG F F, GUO
J, et al. Control effect of 12 kinds of biological fungicides on the root
rot of Atractylodes macrocephalal]]. Plant Protection, 2021, 47 (3) :
288-293.

(48] K /INEE . HDAC AR 9 475 B0 1T 90 8 2 A A TR LA T AL BRI 5
[D]. 22« Ha Aol k2%, 2021, ZHANG X Y. Screening and bio-
control effect of antagonistic strain against wolfberry root rot and anti-
microbial mechanism[D]. Lanzhou: Gansu Agricultural University,
2021.

[49] ifEsit, FME—, AR LE, 55 . MEVERY ZF P Y-S-Y 12 B AR XS A
255 I ) A2 A . o T AR MO L, 2015, 34(2) + 1-5, 22.
JIN H Q, PIAO G Y, QU J Y, et al. Biocontrol efficacy of Bacillus am-
yloliquefaciens Y—=S—Y12 on Cylindrocarpon destructans[]J]. Forest
Pest and Disease, 2015, 34(2) : 1-5, 22.

[50] skHEmN, HIEHE, A7 164, 45 . Bk B A0 Ll 70 T A IS o g D TR ) 48
T N FE o §i 25 A A TR VALY SO YR 3 AT 1. o AR B A Al
2022, 38(1):258-266. ZHANG X L, CAO Z Y, YANG Y H, et al.
Identification of the pathogen causing root rot of Dendrobium officina-
le and sensitivity to the fermentation broth of Streptomyces[]]. Chinese
Journal of Biological Control, 2022, 38(1) :258-266.

[S1] 9355, = WEsl, XU TG . A By BRbR H1L29 A9 %58 S AT 35 A
FE)). AL B AR, 2005 (3 T 1) :79-85. LU Z J, YUN X M,
LIU X L. Identification and antagonistic activity of a biocontrol strain

HL29[J]. ACTA Phytopathologica Sinica, 2005(Suppl 1) : 79-85.

1% WHART]

[52] A 5. AR A 5 AR B TS R T (4 917 AV FH G T 70 2 1
£ [D). 22 - PE AL K 2%, 2019.  ZHANG D D. Effect of com-
pound biocontrol actinomycetes strains on root rot disease of Astraga-
lus membranaceus and preliminary preparation of the bacterial agents
[D]. Lanzhou : Northwest Normal University, 2019.

[53] 8% . FUARMUE I B B 181 A 075 06 S PR I 5 [D]. 5% B« BN R,
2016. WEI X. Screening biocontrol strains and researching the con-
trol of the Atractylodes macrocephala Koidz. [D]. Guiyang: Guizhou
University, 2016.

[54] SR e, ATRNG, ZRME, 45 . R 9 AR EOR AMS69 XT3 Rl ] Ry
FEPUE R LTS 737 ] # LR, 2022, 63(6) 11257~
1261. WU Q T, REN H J, QIN Y, et al. Antagonism of endophytic
fungus AM569 from Airactylodes macrocephala against three Fusari-
um species and ITS molecular identification|]|. Journal of Zhejiang
Agricultural Sciences, 2022, 63(6):1257-1261.

[55] ARTIWF, Xle, REAFA . 28 AT 18 A= 0 B iR As 05 3 00F 5 Je 1.
AR, 2012, 40(34) 1 16635-16638.  ZHU Y Y, LIU J,
DU C M. Research progress on biological control of plant diseases by
bacillus[J]. Journal of Anhui Agricultural Sciences, 2012, 40 (34) :
16635-16638.

[56] RATTINK H. Biological control of Fusarium wilt disease of carnation
by anonpathogenic isolate of Fusarium oxysporuml|]]. Acta Hortic,
1992(307) :37-42.

[57] B2 i, B, 1542, 55 . AR AR A I X S8 5 ARl XA AT A= ¢
Ko A HEVEAR B9 R [J/0L). d6T5 25 2 1-12[2022-11-11]. http://
kns.cnki. net/kems/detail/23.1247.5.20221028.1716.002.html. LU
LY, FAN G H, FU Q, et al. Effects of trichoderma biofertilizer on the
growth and soil properties of Lycium barbarum L. in Qaidam areal]/
OL]. Northern Horticulture: 1-12[2022-11~-11]. http://kns.cnki.net/
kems/detail/23.1247.5.20221028.1716.002.html.

[58] J5 ML, 5Kk FE, JAlng, S . ARAE R R 45 G A HUIE TG T K727 0 il
T S )], JE AR HEST, 2022, 10(4) :56-59.  SU Z, ZHANG
S, ZHOU Q, et al. Effect of trichoderma on yield and quality of Pseu-
dostellaria heterophyllalJ]. Primary Agricultural Technology Exten-
sion, 2022, 10(4) :56-59.

[59] 278, LRI, M AN, 55 KRB0 85 S0 Bt NS ZR o0
Pkt D). H 25 4E, 2022, 45(1) :32-36. LI Z, JIANG D
C, XIAO C P, et al. Isolation and identification of trichoderma and
chemotaxis response to root exudates of Panax ginseng|J]. Journal of
Chinese Medicinal Materials, 2022, 45(1) :32-36.

[60] X33y, AR/NKL, FH I, S 5 A E5 T B S 24 A 490 R0 T 0 1 T
R 1 AR B HT A 2 AR I 3 ROl K224k, 2014, 36(2)
164-170. DENG X, SONG X S, YIN D C, et al. Biocontrol and pro-
moting effect of Trichoderma strains on Acanthopanax senticosus and
Schisandra chinensis seedlings[J]. Journal of Jilin Agricultural Univer-
sity, 2014, 36(2) : 164-170.

[61] CHUNG Y R, KIM H J, OHH S H, et al. Comparison of rhizosphere
environments in soils suppressive and conducive to ginseng root rot

[J]. Korean Journal of Applied Entomology, 1984(23) : 142-146.
(TR - )



