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B R 7= X K tR IE W R B 170 B R BUR I B A
EOmY FER EEE, BREMS IARES ¥ oW, FasY, m &Y
(1. MER LB A dn Bl 5 &l TR SR, I35 %2 223003; 2. Hp AR B Aol Bt 5 Al X &)
AF 8 A A A A P B s B 5 AR B RS 5, bt 100081 3. Ll ZR A B WAV AR A PR A =],
AR 4% 272203)
OB KR MRERRRE RGP XL RE S 2 5 X R F 20 22— AR FOR T AU ik, I
2 3 RAEM 51 1y KRR o AT it v 23 B Al T E R M 97 19 i 1 LT 62 B, S T2 2 A 73 1 AR W 2 0 TR RR R AT
E, SRERTEBBONMEIIFEE (Fusarium) FIZES% (Setophoma) ; SRAMIFAECIEN, WARAGE I EE H9 A RFHFHE
o B s SR IR S KRR S, B SO [RIVR B R AR o9 L B HO X KR4l i I BOmi e 71, 45 REREUR e ) SHF & 2
ARG, R TIRE 2>10° cfu/mL., B 54 100 1 150 mL, 40 K53k il LL S BUF4 B EAR . 25k, 3K
] 1L 2R R ] 0 b X DR 32 77 DX R B o 1 6 205 B L R V1 )8 (Fusarium) FIZE 5% (Setophoma) , izt X K FRARJE
T IRLEBA S IR .
R s W REESE: BURR

Kz (Allium sativum L) Z 1 SRR, AAFEEIRNMR, 1 H R DO e i
MZGHRANE, WRFRA ARG, o, BIRmAR. P SEmY. 3 (REHPE) hidd: “Kix
VAFE BORIM . BRAAS. R FAUHE . R S, EREREOA A R R R S, R
WHNIRRE A RARGUAE R ERE, KEREME A 53 77 hm?, & ARG AL 50%LL L,
AR 4 2 R H I X OERA TR 20 75 hm?, IR KGRRE £ 72 X 5, A0 Fe i R Rit 4 2 4
o R AT EAERERS, RPN E R RYE, FEA R EHE, &2 B8R H X 245
EAE KR, SIERAE R, TAEREBRE, R E, REERERNGH. DRMEENE 2 K5
HP S BEAT A, LG R I A2 R R TR B K S 5 R ) 1 2 5 2 —, )™ LN ) 3 B0 30%
bl BB,

K MR AE B B AR AR w80, AR R RIR N AR, 500 B A AR A AR F 2,
BepkhEE, U AMSETEL ISR OCTRAR R I H IR A R, MR — B B
TAHNS, O BRI R L. 2008 45, SRS IR 2 BREAT 1 ORGARIE R IR AR L, R
J§# (Pythium) & IRA 4 2 B RFARER R R0 SR, 2017 45K MTAA % 00 38 75 A% Ak X
AR B T E R A R 5. i 10 EEE T IRE KRR TR X LR A K XK R
o T AR o s L A RO BIE 7, 2 75 A 1) 073 1 - 358 L 3 BSOS 9 ) 2 00 I T S A 2 T A g 2

AV SN 1L 2R 4 2 P X R AR I o s L T FE ST e 3 SRR BT 7, I IR LT ) 0 B
S IR BRI IE . BOWRE IS5 I 7T, 87 X OREAAR I 1 2R, 9B E 2R f 1L
b DX R 7 X KA R (K B2 B I SR BRI
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1 MRS HE
1.1 G R FRAR I o3 IR KSR i

ACSEES 2016 4. 2017 4. 2018 fEIELE 3 AR FE KR 7 X1 AR 6 2 B SR XORFRAR J
BT WARFE, MLARE T 14 2 B TLIRE RN T = BRI b 48 Kk B 55 R AR K FRAR B I iy 51
B
1.2 Braedk

A S A IR IR 3L (PDA) @ B D443 400 g, Weif a2, UIB, MK &£ DR EAR N,
Ay, iR 40 9. iR 409, FZMKERE 2 LIEME /%, 121 CIREHKE 30 min.

AR R M AR FR 5L (PDB) « Jivk[A PDA K5 R3E, ORI,
1.3 A KR Al

PSR A AN S 2 A RR, LRI R AU PR 2 = St
1.4 KR ISR Ve 700 J5 1 11 43 9 ik,
1.4.1 RFRARFE AT il 22 IV 7

BB G Km0 I e BARAE i, 3R T 0B PBS SRl F B8 76 KRR B FE v T4 i
N 50 mL B0, JFINN PBS BSOS FE M. SRS AL BRI, AR P A 3 S R ST 50 mL B
5 PBS &Ml . 87 58 S5 I K EAAR G BB Al K S e P, K B SRR TR TH K 4 4 FH
1.4.2 KR 555 V8 T 075 i L A 11 70 28

W — 25 e BB KRR, G TEBY J1/ANVGBYY), SEEhii k2 E N, &8 HwiAeiins, e g 7t
Wb FTE B T TAR/E PDA B5 9858 I, BASTHURE =/MESh, 28 CRiZFETE . KHHEBBEES, B
B 22 E BAEE M TR, AR KRR B AR . KNI AR T (8 BT IS E VDb % e .
W B E AV EBUWN B AR e, DL At .
1.4.3 AR JE R 1 2lifk

FH R 8 i B e Sk B B V& 30 5358 43 R A TR 42 S RS BB Y PDA TR, B 9746 28 ClHIRREFE, 5
RIGHME . FPRIE IR A B G, RN ORAAZE PDA R IR 4L L.
1.5 Kot e Ve 70 J5 B 0 4 e
151 EEEEE

H 7 BISRAR BV LEN R A 7E PDA B335, T 25 CAEIRIE M PR 9E 5 d, 7RI WL T 540 IR
BRI TRAHE, BASWETESG . TS MEEEKEE: ®ED R, A0 RMst TUEA TR Mo
AR T RN TORRIEE AR T3 R A H . PR
1.5.2 5 THM ¥ %€

BAEERE LTI 2 mL B8, JREHE T-80 CRARRUKAE S 30 08h UL E. BURE&E BN —
0.6 mm FIENER, {3 FHAN MBI L 27 fis MR S IR 2 408, 383 v/ Al B A A3 LA 26 fis A
PRz 3 min, SRJGFa HE B B R R 2R SR BRI G g A E AP BRAK AT, $RAS 1K) DNA FHEE & 20 e e FETHIN 8 MR B
Ll DNA AR, SR 5 8 519 ITSLITSA %t rDNA-ITS & 4T PCR #5012,



PCR #"#4: ITS-rDNA X BT — &7 R AHX RS, A2 BLSCHR— e B ik 1) 48 7€ 45 SRl E 21U
I — e g TR E 2 B A S g . MW, EEENIEHEMERE: TEF, I1GS, mtSSU, RPB2,
TUB #1 CALIML SRATFE AR S APtk T % ITS SMK) TEF 2 RPB2 PIANHE AT %52

PCR F=tal S5y . FCHREE R 1% 03 IekEtke, 788 A BORARFLA I marker 1 pL, AR
LRI PCR 724 2 pl, £ 120 V HUET, HK 20 min, FFAEER IR RGN MK IGOL, AT
BGRE. ST IERIE, FBHIERAR (BETEMTEAERARD HTNTF, FrEsRiREE
7f NCBI Blast (https://blast.nchi.nlm.nih.gov/Blast.cg) tbx}, &R ERIIA T4, FIH MEGAT7.0 &
PEHEAT FEHIHEA 08T, 13 FHAR49% (Neighbour-joining methods, N-J) HJE R4 R EW, DI HSEZ LR,
KT R B I SE 26 BT 46 B 5 HR AR . B3 MR K BOw MR 45 & ke et Hodb AT %2 ), o s s vk it 4y
FHAT
1.5.3 Flfk Q2 U 26 iE

PUKEE 4% (121 CraHe KB 45 min) ZRE5 77 Kps 10 d, &ITT & 45 55 Hod B K/ KastR &S, B
KEFTFLAR (FLAE 7 mm) FERREFTFL (295 mm %), FL oA EFh 15 12 R T 4 1 350006 B T, o TR 4%
B KM FE AR . FEFh 40 d J5 BUR S e <2 A H 2, I A L5 B oy B IR R, R T %50E .
1.6 RFRARFE W i B HO BUi M 7T
1.6.1 AR BE R AR FE o5 3 I R HO X K 41 1 S e i 7

TERA 600 mL /KGRt , FRECE . AARIEIL RIF R/N— S0 R R mR 48 A 2 11 2% B Ja A
TP L, RBE TR . KO FRERT, KEPK, fKERFERE. KaERKEHN, BAK
BRI E (HO T AT SEURAC B, 0 TVORIE N : 2>10° cfuimL R4 BB B = AN . AbrE
TEOLINER 1, FASEE 3 REE . WE TIREMHATHFE, WERFRBHTE . Bi7 40 KJ5x L H Karit
A7, e [ S 25 AT AR AR AR I 8 AR ZE AT i L 2

& 1 KB KRR b B SR vt

SI6H 2 WA E
payict 1%7K+10 mL PDA
AbFE 1 5 mL H9+10 mL PDA
KhFE 2 10 mL H9+10 mL PDA
KhFE 3 20 mL H9+10 mL PDA
LbH 4 50 mL H9+10 mL PDA
IhH S 100 mL H9+10 mL PDA
4bFT 6 150 mL H9+10 mL PDA

1.6.2 FTk PV U 46 iE

FRAE AT PG U], 0 Ao AR EEAT 0 L5 BT PR PR 20 B o SRARER AW B AL 1~2 em, &8 75 R AL )5,
BEREEATARREIRAT , PRI N 107 /mL, FF7E 28 “C FH53% 48 h 5, PREXEHREEAT ITS 2K, RPB2 3
DK TEF 057 5104 38 SO, #4007 3149 IO B 7 10 2E NCBI BE R B0 FEXT B, P55 s R s T A
JREE HO 4 ITS 51 L o



2 R

2.1 KFRAR B I T 7008 I B 1) 3 B9 A 2K

AR T 2016, 2017, 2018 4F3E4E 3 AERHRIE Kas 177 X 1 7R 48 6 2 B S R 320 XORFR AR
JEREHEAT P A KA, HORERFRRIERAE L 51 . JEYAR IS5 10 K5 R ER IR, HE D,
MRS FIRRIEH T sy R, AR, MEKA5 (B D o @ikt 51 6@ Kaake
BHATEER R M 85, L B alifh AR AR R B 62 Pk Xt BRI T BB, @t
SR =SSR L A AT VA28, RISV IR R A K, AR WE 2 B8 H5 F1 HY.,

Forb, AR H5 J& T 2% 15 57 J& (Setophoma) , 2 K Z1AR JE 995 173 i 11, AH DG ATE 7045 5 CU7E plant disease
ERRDE, ARG E S HY XK

B 1 KHREHERE
2.2 KFn MR T AE 5 I B HO HITE &S A 7T

& 2 KRERRBERERR HO FIREEMBTRASE. Bk HO 7£ PDA £ E, 28 CiEF 5 X,
E A AERERMSE; BB AR H WBETFRSE.

WPk HO 7E PDA AR E, T 28 CHiFRMEHIIR 5d, HEE THAKER N 0.88 cm/d, T ER L,
WLLRE, BURAE, MR, AT E 6, Fﬁﬂi%ﬁ/ A, REKETG, HESHmE (K 2-A) . 8
KRB bR HO B 2238 W] AR, AR THEES, NRIE, KERITIR, 20, et (8 2-B) .



2.3 KHrR TR R B HO 15> TAEV =0 e

SR E B ITSL. ITS4 S8 51 9% w#kk HO [ ITS L [K3E4T PCR ¥73, K19 —2%2 500 bp BHE i A (1)
FBL. # PCR PRIk &4 T AR, R [AI4E FAE NCBI W -iE—3k4T Blast tbxf, FIH MEGAT7.0 4k
PER N-J M ARG R aW (B3) , 45RER, WA IEE HO J& T9kJ)1E)E (Fusarium) , ITS &
AHALLIE B #k /9 Fusarium solani.

HO (MT638068)

- FusariumsolaniFs-9 (MF039694 1€
100

FusariumsolaniF174(MF401578.1)¢"
FusariumsolaniFs-130P(KY484958 2)¢
- Fusariumef.solani3+4-vwww DPGS-2011(TN2335290.1)¢

100 r FusariumoxysperumSWFU-000025(ME250308.1)¢

Fusariumoxysporum LMA-3(MEKS48152 1)

[ Fusariumverticillioides GFR13(MT447320. 1)@

Fusariumredolens CSR1-9(KY379344 1+

g99¢”

99¢|
Fusariumsubglutinans CBS127055 (MH264308.1)¢

—
0.0100°

3 Etk HO REFGXRBIEERE ITS BEFIARGHKL L EH

PRI IR Sl X (TS FE8I V] B s 10 % % o B RIPR Ik, BRLeox 8 ) 1 J 18 PR 3k 47 RPB2. TEF )
LN %0, DLEFL M EF2 9514 PCR 4 54 Hikk HO f¥) TEFL JE 751, $45-K A 700 bp F3E K A B
LA 7cR #1 11aR 514 PCR 4 ¥4 B #k HI ¥) RPB2 E:[X 741, SRIFK L 970 bp MEED B, IFxt Al R K Fr
BUATIR o KA IR I 745 R 5 Fsarium MLST Database Chttp://www.westerd ijkinstitute.nl/fusarium/)
H R RRIEAT LU IR A R G R B (8] 4L 81 5), 45 48 B oR - Bk H9 A Fusarium solani species complex.

L34 ITS BE A RPB2 JE AR TEF PR ) R Ge A 73 M, KGa MR B I T 42973 i 181 1 Pk HO %5 %€ O Fusarium
solani species complex.

4 ETEH HO TEF EEFINRGH L L T’



5 ETF&E#k HORPB2 A FF ARG H L L EH
YE: R0 A Bk

2.4 Pk 6 IE 50

PR ZE RIS PR R HO S5, RTRAGLERHR = AR o 0= A SRR B TR IR R K SRR
BEAT oy B A4 DL K ITS JER . RPB2 JE KR TEF JE[K 74143 &P, S5 R EoR: #ior B vk
SHMER HO P H— 5, 145 AR M I TR HO A R A T 93 i S5 72
2.5 KFAHLIE 9% I 5 Fusarium solani HO it KR4/ T 20 B J10TF 7T

ERZEFMET, FFRAIFEIMRE KGR 5% 5 B Fusarium solani HO Gt K 3R 40 18 HIE0% B I 7T, S
B 7 ANKEEE, 2 RINTE KRB (CKD L $E5 5mbL. 425 10 mL. 425 20 mL. $%5 50 mL. %7 100
mL. #5150 mL. #5540 RWGss, R BEHME (B 6-A) Boun: Knagli bl A £z o K a8 0 5 e
HO WREERIIE N, 4lEiHh B3R AR K2 B, ok R SRR B 207 B ARG I AR 2 4
ERIVHRIBHE . FiE. RMAXMIGEN, BEEEMAEYN SRR, A S a4

MR 2L ORGSR EORAS, MR )5 5 Fusarium solani H9 [14% B & 14 %1 100
H1150 mL B, ZEFHRICF AR RHEE PR, RPKFHTEL™E (B 6-B) o x4 R, il
FUPE 2>10° cfuimL. $H EA 100 A1 150 mL 95 BB HO B, 7] LS BOKGRZ ™ = AR .



BEXK CK SmL H9 10 mL H9 20 mL H9 S0mLH9 100mLH9 150 mL H9

B

6 KixiRFEfEEIER Fusarium solani HO X A ZR4h Bk &

e EEAT, A AL BEARE: 600 mL 4K, IR, KER4hil e som £ AN BENF T )y 2x10° cfu/mL 9 HY i kk. AL 3 AN ES,
BAEEBM P 4 BRI B 40 RJF, MSEHEMRT RKarghiiE K. B A: SRAMPIEA R Btk HO X K i EowEfe /. B
B: SRAIMRZEESIRG, MR A R L Bk HO X K F24h 1 B0 fig

N B B R AR B 0 SR B HO X KRR A A HIRE R, 0T 40 KA RISCR ST i O 25K
PR MR, PREFER SIRGF REGEATARE N E . SR SR R HO AR IE S RGN 2 s, R
Koo PREEE SIREEE 2 UNSC. FIA] SPSS B Bl #4T Geit /b, S AER RO IR BEAHLE, 20 R
HO HZ R EIA S 100 mL I, Kmsfbki. MRAC, PRl BENREE B BT W8 PE 22 5 200 I IR HO 3%
W EIAE] 150 mL i, RrIRERHIbR . IR, PREFERAIREE R A BEEER (R2) .

*® 2 BMARREXFRBHRHERE H FRIAFFEKER

SEIGAREE ZEH (em) kR (em) K ecm) PREEEE (g) REEE (g)
CK 0.740.1a 47.646.2a 7.7+.2a 17.1+2.7a 2.140.5a
5mL H9 0.7#0.1a 42.848.1a 6.6+1.2ab 16.846.2a 1.940.8a
10 mL H9 0.620.1a 41.949.1a 6.3+1.7ab 1645.1ab 1.630.7a
20 mL H9 0.740.1a 42.2410.2b 7.430.9c 16.144.6bc 1.94.7a
50 mL H9 0.6#0.1a 33.948.5a 7.3+1.0bc 12.742.4ab 1.840.6a
100 mL H9 0.5#0.1a 33.446.1b 3.340.7d 9.942.8¢c 0.640.4b
150 mL H9 0.640.1b 22.846.9¢ 2.940.8d 9.5+2.2¢ 0.440.2b

T A T HE A T REROR AN B AR ZE R 3 (P<0.05, n=10) .



3 &R5EHR

3.1 ANEEPAR B o3 97 R R A AN R, i) B R AR AR T 0 1 = B S o 2 —

MRIEAE N R E RV EZE Wi E L —, BHTE WA 2 A5 E S EYIR R0 B0 I BT e it 5t . 7k
TSR 72 A BRI AR 48 1 B AR 00 JR i B 25 8 (Pythium) D% Chang 25T 7t A UK S MR 05 32 200
JR B IR, ORI ST TR A S T B SR N ARG 185
PR BRR AT TIRIE, I/ N MR B o 2 AR T B s A A R At R U 1R e o Y R Ak
SIS R FH T RAR S 9o 19 JBL B Am g JJ B (Fusarium solanid P, RIS, fa 4k 70 1R e 51 RS AR R
TRAET A B BRE CLHGEP2 D), A SRR I, 1L ZR J i X R 7 R i 1) 2 0 S
Z — &4k J1H 8 1 Fusarium solani species complex H9, 5 CURiBE 4 1 —5L.

3.2 ANFEHBIX AN [FFEAR KRR 9 1 3 225 iR B AN [+

FRIESEAE 2008 X IR 2. fh . WESHE TR, 58 8RR 1 BRI 5 3w N
[EE )& (Pythium) . FKEFIEZSEHT 9T & HN 2013, 2014, 2015 4 758 35 AR AR H X RFAHR s 3 B2 Sk T 14
J&, QIERMBIIE . ZEMIE. FEWRIIES. B2, AT 2016, 2017, 2018 FXf L AR4E 2 K&
JE 0 XK FR AR B s R A AT AL o, KO AR TS s 2 2995 Jis 11 2 9k V) B )& 11 Fusarium solani species complex
HO 1A S 6y 5 0 % 4 (26 B K3 p i YR B K F540 AR i [ 4 Setophoma terrestris™, Jk4t, 55
I I KGR R T A e e 5, (R A 40 B AR AR, R4S (g 22588 25D,
REERVEBHT I ERIE, A Rt — 20 I SR

gi b, KRR ARG, — M Z MR B gk fEAFHLIX AN A0 1998 S s AN Al . A
B, R 37 X 3 B T R R R DA A B, SR A2 B T R A AR, )RR S A R () A
T It o

e PN
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Preliminary study on isolation and pathogenicity of pathogenic Fungi of garlic Root Rot in the main production area of
garlic in China
WANG Tian!, YIN Yan-shu?, HUA Zhi-chao', JIA Sheng-nan?, REN Dong-jun?, XIN Li®, WANG Ji-zhong®", GAO Miao*"
(1. School of Life Science and Food Engineering, Huaiyin Institute of Technology, Huai’an Jiangsu 223003; 2. Institute of
Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of Microbial Re-
sources Collection and Preservation, Ministry of Agriculture and Rural Affairs, Beijing 100081; 3. Shandong Maria Agri-
cultural Machinery Co., Ltd., Shandong Jinxiang 272203)
Abstract: Garlic Root Rot is one of the main diseases of garlic in Jinxiang County and its surrounding areas of Shandong Province.
In this study, 62 strains of potential pathogenic fungi of garlic Root Rot were isolated and purified from 51 samples of garlic Root
Rot collected for 3 consecutive years by conventional tissue isolation method. Morphological and molecular biological identification
showed that the main groups of these fungi were Fusarium and Setophoma. According to Koch's rule, the Fusarium H9 was con-
firmed to be the pathogen of garlic root rot. The pathogenicity of garlic root rot pathogen H9 with different concentrations on garlic
seedlings was studied by hydroponics experiment in greenhouse. The results showed that the pathogenicity was positively correlated
with the inoculation amount. Serious Root Rot appeared in garlic seedlings after 40 days inoculation with spore concentration of
2x10%fu/mL, inoculation amount of 100mL and 150mL, respectively. In summary, the main pathogenic fungi of Root Rot of garlic
in Shandong and its surrounding areas are Fusarium and Setophoma, which provide a theoretical basis for the scientific control of
garlic Root Rot in this area.

key words: garlic; Root Rot; pathogen identification; pathogenicity



