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TE: AP FErrsRRRAMEAL AW FRHE, RAFTARS B EFARRARA
MRHL-1, 3833 7 & P AFAE I 226 K T ITS 59 547 3t A k34T 508, SHAT L%k R 1A o A4 5 4%
M, A AR FEZMNET 6 FA A ZR R AR LAERGIPRIER, &REN, TR RHR
Aoy AieF R EZ/E, KA 100.5~120.0 umx175.3~210.0 pm; o~ £ Fo-F £ &, 30, KA 2.0~
2.5 umx4.1~5.4 pym; Z A RITS 59 2 & B Stb o A4 R A, L 54338 £ 5 F Phoma aquile-
giicola (HM222537.1) 44 B} IR A 100% , 183 & FHAER T 5 R SR AL ZARAAFRE
EE L ERRAEA25°CAP AR, RERE A 20°C; REGER AR RA L KOG T A LR
FEFEBRAR(R)RTREAN EZFBPEROBROAAIRRF, ALURRBEA
50°C . 10 min., 43X 6 #2457 WP 10% 3K Bk F 2Rek 2% R B 3 22 & K a7 4 20R 4, L ECso ),
4 0.03 pug/mL.
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Identification and biological characteristics of the pathogen causing leaf spot on
Coptis chinensis in Hubei Province

Xi Zhonggang You Jingmao Zheng Lu Liu Hao Huang Junbin’

(The Key Laboratory of Plant Pathology in Hubei Province, College of Plant Science and Technology, Huazhong
Agricultural University, Wuhan 430070, Hubei Province, China)

Abstract: In order to confirm the pathogen of leaf spot on Coptis chinensis and its biological character-
istics, the strain HL-1 was isolated by tissue isolation method; the pathogen was identified with morpho-
logical characteristics and ITS sequence analysis, and the biological characteristics were also deter-
mined. The toxicities of six fungicides against the pathogen were tested. The results showed that the fun-
gal pycnidia were black brown, 100.5-120.0 umx=175.3-210.0 pm in diameter; its conidia were color-
less and monospora, 2.0-2.5 pm*4.1-5.4 um in diameter. The analysis of ITS rDNA sequence showed
that the fungus shared 100% identity with Phoma aquilegiicola (HM222537.1). The fungus was finally
identified as Phoma aquilegiicola. The mycelia could grow at 4-25°C, and 20°C was the optimum tem-
perature; no significant differences were found in the mycelial growth between different illuminations.
The optimal carbon source for mycelial growth was maltose, and the optimum nitrogen source was pep-
tone. Hyphal viability completely lost when hyphal agar plugs were incubated at 50°C for 10 min. The
most effective fungicide was 10% difenoconazole among the six tested fungicides, with the lowest ECs,
0f 0.03 pg/mL.
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S 45

T % Coptis chinensis Franch X 24 WK% 39 JNi%E
&N E R 2L RAREY) A TETE iR, BE
PR V5 KRR 2 DAL, LIARZEA 2y, 3R E 5 45
TR 2 i R B3 2R 1], 2004) o B 0%
FIXAEE R A A KA RN it 55 1, 7
25 4 [ R B 0% S 80% LA b (TR TR AE
2015) . B ZAEAMY) A K R 1
JUEE, B E A G R BOPIN AR S B
FAA i 45 (B RO A5, 1998 s RTE 1 45 , 2008 5 SR AR 42
55,2009) . 2014 4E LR, #1048 Bt N A 1L B 3%E
TR O 5 s BT — A ) R L e
Bz b, i B BER B 5 REA PR R
S AT, o BXE p SRR S B O, AR R AR N
I A AR AR, H R A 3R TR 30% LA ™
5 3% 1 245 B S R A, YRR AR 7
B REFR

H i O 2408 T VR 2 A B0 19 R, 512X
HE - BRE37 15 S B R #4522 "B A Pestalotiopsis
steyaert (5274, 2006) 3 32 N AL M BENG A9 R
NEERS LTS Alternaria alternata (AR T, 2011) ;
TELARK I BRES 115 8L T Ry [N A TR Glomerella cin-
gulata, ToPERY BN I L IR I 1 Colletotrichum gloe-
sporioides ; BRI BN (1455 J5L 141 SRy /INELADL 4 2 B 4
H Pestalotiopsis microspora (HSHHEE,2014) , PEHAAS
[F] 2 = I BRE 1) D A AN S AR ], AR AL
B IR0 114) 2 9 T AR S 3 R S i R B, SR
DG T A48 B 3% I E005 5 S R P 28 B A= 2
FEPE R DLARE

A 5T AL A UM 8% 32 DR A IR 43
03 o 3 R s I TR 3 S A A R UL 25 R
ITS J37 51 3 A X 12000 Jt B i A T 43 28 M, 38 1 %
9 iR PR AR BREE BRI L 6 A= 7 1w R B
T2 R PR (A5 0 DU A , WA 2% DA R 1 A 0 2 e b
e LN AN [R) 245 550 (R OB | LA SRy B 3 8 328 I B
FEALFISAKE
1 MRt 57%
1.1 #F#y

MR < B R IR T A0 48 R M R 1 s 2
% GAP i b

i % 5k . 5B S A B 3R (potato dextrose
agar, PDA) K7 373 : 852200 g %05 20 g Biig
20 g; A T7HE (oatmeal agar medium, OA ) £ 73 . e
720 g I 20 g; 2 ZFPEHUCYI 3G (malt extract agar)

FEFR3E R U 40 ¢ 35K 20 g; A K (Czapek) B
FRHL EALER 0.5 g BEFRE B 1 g AR 2 g B TR
£0.01 g LKA BRBREE 0.5 g FEME 30 g B50IE 20 g,
BIFHZEKANE 2 1 000 mL.

BEL 2557 . 10% ZR ik FP 2404 ( difenoconazole ) 7K
SR B SRR AR AP A BR A 7] 5206.7 g/L
I8 il 950 7k P (fluorosiliconazole) FL i, 55 [ #EFH 2>
) ; 80% W% 75 i (pyrimethanil ) 7K 43 BRI, 7 b i
TeRACAH RN F 5 50% J55 25 F (procymidone ) AT %
B, 2eAe 25U A B 7 5 68% 4 H F4G BF (metalax-
yl-mancozeb ) 7K 73 HICKL ] , S5 1E 35 (R M) VEY) PR3
A RS 7] 5 70% H 4G A7 HE (thiophanate methyl) 1)
MR TLRAT A2 A BRA F

TS : 10 mmol/L ANTP, Tag i .25 mmol/L
MgCl, .PCR Buffer %, H 7% TaKaRa 23 7 ; H 2 ik 5
BN E P23 Mral . SIGMATL-14k 25041, 74 [ SIG-
MA A F] s BS203 B2 B il , F POG AR A TR
23 7] ;PTC-100 PCRY 44X, & [ ABI A H] .

1.2 Ak
1.2.1  JR/R B 85 B RSk E

SR B3 B 14y B I AT, I K ki
B B 4 mm >4 mm AR {EsE FALH L, FH 75% &
REALFR30's,0.1% FHORIHEE 1~2 min, JCIR7K #1E 3 3
FERDTE PDA 535 5L |, 25°C FHE9% 5 d, ¥ AR5 1 14
PRIE T B A 214k 5 R A7 7 PDA &b L, BT 4°CiK
FEIRAER

SR B 22 He b oRn 43 A 0 B V7 D 2 Bl )y
P R TBORMEIE . P22 PR DR
AR PR L BB N— S0 TR E I 50 L FH 70%
A X H SR 1 HE T4 B 1 min, FTHCE A28 6 mm 1)
P22 b 2T i b DAHEFD PDA $5 5%
FEAE N T BR BRALPRERD 10 A, B F 35 emx50 cm
(RN T 25 COBHE IR, M 2 d 5B iz 8k,
LSRRI 1 100

O3 A AT B TR R A - R FH AL A0 B 2423
5505 i TR A, B 65 B TN 10 mL TG R K
Tic B 2 A 1< 10°4>/mL 9 43 A f B 7 W& H o
B R /N — S0 e B 0 I 8 T T 1) 3 A 7
T RIS R 0 R L RS B 2 mL,
DL TG B K AE X B AR AL B2 RN 10 o, BT 35 emx
50 em [ 35 P T 25°C AR B 5%, WS & 1 O o
R Al 7k G5 U], %k & g o e R AT P B B R
FE B T LR A B AR B B R R S R R
PR REAR ]
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122 RmRHAEZ

9o i T TR 2 2% S5 2 < 8 9 i T 2 Fh 21 PDA
OA MA VA7 I+, 25°CHG IR 555, AR T T TE 25 B0
O AT A T B A ARRAE A L AR
P b B B AES T AS RS H 2505 R AR
J&Y (1448 ,2003) L K& {Phoma Identification Manu-
al)(Boerema et al. ,2004) X IR FE T A K E

o3 S TR 119 3 F- S5 5 < SR T CTAB 7 32 B0 i T4
BRI R 41 DNA . R ITS i 51 9% 1TS1(5'-
TCCGTAGGTGAACCTGCGG-3') . ITS4 (5'-TCCT-
CCGCTTATTGATATGC-3") 4" 81290 J5 B 1) H Ay 3
K51, 5 138 B DR E M H AR A BRA FA L
25 uL PCR JZ W {A % : 10 Buffer 2.5 pl.2.5 mmol/L
dNTP 2 pL  Tag i 0.2 pL Bifi DNA 1 uL .25 pmol/L
5] ¥ 1TS1 1 ITS4 4% 0.5 uL, Jil ddH.0 & 25 uL.
PCR 4" 34 25} : 95°C T AE ¥k 4 min; 94°CAEE 1 min,
54°CiB X 1 min, 72°C#E{H 1 min, F£ 359G ; )5
72°CHEAH 10 min, 12°CARAF

P4 = Sl AL RN I ZHE DB R A Y
FARABBRA R HEAT, IS 2] 4% 1 1R )7 911 5 Gen-
Bank (http://blast.ncbi. nlm.nih.gov/Blast.cgi) H1 /5 5
47 BLAST X507, 3 FH MEGA 7.0 84K Atk
BRI ITS J¥ 91 5 BLAST | [ 5P w5 14 T8 1 ) 371
HEAT EEXT, SR 4B AT 725 (neighbor-joining , NJ) #1715
ForHr MRS LT, R 1 000K,
1.2.3  JARA A FHENE

T8 X6 D B 2B K B2 ) - AT HUEL AR O 6 mm
YR 223 4 2 PDAPAlrh g 405l 4.10.15.20
25.30 . 35°CfE IR S5 11 T 85 5%, AR T 22 4 KR
B, 5 d e R A A8 O T R ELAR Ak B
SIREH .

SR [ R A 1 A M) < 4 ELAR S 6 mm 9995
JE A P 22 3z 25 PDA AR e KAl 4 ) ' T i
SRR HR 12 hBmE sC B R R I N T A 5%
25 CHEIRIG SR, 5 dJa FH T 738 SO Dt TR VK L
7, AP SR

3 L TR TR 22 SOPE IR RE B 5 - B K 6 mm (1Y)
9o DL TR DA 22 M 2 OB T A 2 mL KK,
T 35.40.45.50.55.60°C (Y 7K # HH R 10 min,
REANAE S RE K, SR )5 Rl T PDA S A e
25°CHLIRKE IR, S dJa F 38 SOE N R TRV BAR
BHbHSIREE

e (L) VR T D p A 4 B 52 ) < DA [ (Cza-
pek) R TR FLA S IR, S5 T m iRk T R LI

HIATHE CEFUME CH R I 22 2P0 A TR AR
B, AR I8 A2 LU e 355 TR A S X B 5 FH 4 i
ROCE B A GEIRE GERRe | O  H =R
B KNOs, LI IRUR B A b v 55 55 WAE b X6 BR
FTHCEAR N 6 mm 1Y B 22 8 22 5 R [l (R0 VR Y
PDA V- [+, 25°C A4 MR 5 dJa FH 28 ik
WAV B, R S IRE R
124 FHEASHRA ARG FE AN

R PR 22 A= s 3 5 6 P24 70 0 2 i
- SXE 3 Jirt TR TR PR 22 A6 IR 1 o B b 2 AR 4R
TR IR 28 R o s 5 R FERR BE , AL 45 VR 2 0.01
0.05.0.1.1.10 pg/mL () 10% 4 ik B BR S | ¥ iy
0.01.0.05.0.1.1.10 pg/mL (4 206.7 g/LVERRF LML,
W E 4 0.01.0.1.1.10.100 pg/mL 1 80% M55 e , e
4 0.5.5.50.500.1 000 pg/mL [ 50% Ji& E F , Hk
4 0.5.5.50.500.1 000 pg/mL %) 68% ¥ H Fq 4k
B W} 0.5.5.50.500.1 000 pg/mL 1Y 70% H 3k
oA KA R R 25 LA 1:9 (/7)) AR R
Lt S50 PDA Ki R 3R 5T, il AN [R) e B 245500 1
PDA AT, LU TG TR 7K B PDA SEA A X B8 45
AEHTE AT SUR . B E AR 6 mm [ B 22 B B
25 A e, BT 25 CO IREE R AR R 5 5 d
A& S A AL S TRV B TR AR %, A
Xl K= Ot BRI 78 ELAR — AL PR TR B4R ) /% RE B
V& EAEx100% . B BE B A (B0 x, TR 224K
AR AR B RE B y AR RE 7 [ 7
1.3 #HIESH

RIS K F DPS 7.05 % {4 F11 Excel 2016 1
Geit o, i/ i 25 2280 (LSD ) i i 47 22 7 | 3%

2 EREHMH

2.1 HEMMWRRREENSBREFNE

X R A A R A T LA U0, A R R 2K
SRR B A B LA 2 T 90% , L5 IR Podos-
pora sp. 1Y 4%, i 5y B T /0 1 AR AE T S Bjerkan-
dera sp.o M43 B3 (AN R) BT Hh e 2403 1 TR Ak 2
TTEURE I, S50 R 0, A 25 R B AR
PRHL-1EERR B, S0 i 7 A Bt

R e 25°C MARBEE R 24 e, TR 2R
(R RSP AT A SR CBRE p AR, it 2 g st ) i
J& R B A (0 KB B 48K % 3.44 mm/d,
Befh 6 d G IR R A R, EER A E TR
TR 2 d 5 P A4 p R RS /IR B, J5 B RO
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GBI IIRERE . 2 PRl Ik ™= A= e IR 34 5 H ]
F AR i AR — 25, IR i b P43 B 380 A s i
P55 SR PR AR B R R RO SRR A — 2, i
— A AR HL- 1 A 3 7% - B 9 SR 1A
2.2 BEHRHL-1H4E

B 4 M B 6 IR 7E PDA B 97 2 I V5 |
AU &5 WU S B NG o N 5 7 N - 36 o B T
A 14 mm/d, WYEPIH A @, S (K 1-a) ;
£ OA SR 5E AR KBNS 22k w b ZLm o 528
Sk e, AR I A R R AR TR 22, TR 223
O3, FLBRIE, TRVE AR K% 7 mm/d (] 1-b) , £

OA K5 L35 5R 7 dJE W vg A A RE X T 22
Jif ik , NaOH 2 2, 2 7 52 4 €7 5 76 MA B 970 1 T 7%
NGEEST IR ERERZ, R A6, AR
HEA 1 mm/ds SRR 22325375 T4, 5 d
JE BRI EE 25 S 7R, 7 1% 7 3 T v 3 T i 9 3
Jo b A AR A A A% BRIE BUE R , K/
100.5~120.0 pm=175.3~210.0 pm (& 1-¢) ; 504 411
T, Bq R MRIEDR AR, K/ R 2.0~2.5 pmx
5.0~5.4 pm, sH AT NATIMER (K 1-d) , W10 2%
FE TR HL-1 A Jo P 2Bk e il H B S SR L i &

Phoma aquilegiicola.

100 pm”

A —

100 pm

E1 & BT bR R R B R SAFE
Fig. 1 Symptoms of the pathogen of leaf spot disease on Coptis chinensis in Hubei Province
a: PDAEAR FFHT%; b: OAAR BHTE; o0 B4 ; d: 2-4E7F . a: Colony on PDA medium; b: colony on OAme-

dium; c: pycnidium; d: conidium.

K FHIE FH 514 ITS1/1TS4 #E47 PCR 4 14 J5 15 2|
493 bp K /N H B, 7F GenBank 14T BLAST [
XF, & BLIZ T PR 5 R SE S 25 SR P aquilegiico-
la (HM222537.1) 1 [R) J5PE e e, o 100% 38 32 14

HARG L BFW R, WK HL-1 P8 5855025005
P. aquilegiicola W)is & FE B il , RAE—E (K] 2) ,
A TEAS SRR S o3 H 0 45 R i B - RE 1Y

98| Phoma aquilegiicola (HM222537.1)

65

0.005

Phoma aquilegiicola (KT309891.1)

HL-1

scochyta sp. (JX401942.1)

A
98 Ascochyta dolomitica (HM754628.1)

Phoma medicaginis (KF887063.1)
56 Leptosphaerulina australis (KM507778.1)
ﬂoma herbarum (JF325873.1)
Sceytalidium sp. (HQ637318.1)

Phoma bellidis (KM507775.1)
| Peyronellaea glomerata (KJ573081.1)
99| Didymella FMrs17 (KT759228.1)
Phoma sp. (HQ832812.1)

Phoma aliena (KC311486.1)
99| Phoma aliena (KC311486.1)

| Stagonosporopsis cucurbitacearum (KM979835.1)

100] Stagonosporopsis cucurbitacearum (KM489071.1)

B2 EFITSFIIRANEIZEKHL-1 REEXERNRGLZER
Fig. 2 Phylogenetic tree of strain HL-1 and related strains based on ITS sequences by the NJ method
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2.3 EHKHL-1 B0 ANTRIG RS A X0 5 B BT 22 A A S M S i 2

23.1 REFRBAE A HL-1 8% h TSR FESEEARE 12 h B A M FRFR 5 d,
AR R 2 A K E W 2E R Y EE Y ER8 62.4.63.5.61.5 mm(&3),

F. BEKEHL-1 75 15~25°CHE K80t , Horh 20°C i FHAS [R) L A0 7K VA Ak B A ok 1) T 22 e, 2%

AR ZAR,AEKS dAREE EAEE 715 mm; SRR ZHHE 35~45°CAKIBALEE 10 min J5 , BT
4°CHY, FMRHL-1 7658 3 RA IR AE K, HAEKZE  PDA M E853%,5 dJR s ml K R 22, T 48 50,55,
o AR /NT S mm/d; TR 30°CLA_ LI, B 60°CAMEE R, 5535 10 d 5 A AR R 224 K, itk
AR (E3), AT R S5 A P 22 B IR R 50°C (10 min,

971 8 r
= 8T 7 a a
ST 6
QO O =
< 3 6 5
"3 51 4
W5 4
E B L 3
® g 3
S 2
[a) f
Ir I 1
0 R - 0 1 1
4 10 15 20 25 30 35 | 5 3
BB Temperature (C) YeHE 24 Tllumination condition

B3 AR TR & A3 B E M bR w IR E E 2 £ KA
Fig. 3 Effects of temperature and illumination on mycelial growth of the pathogen causing leaf spot of Coptis chinensis
L EEDEH 20 AR 3. JCIRREIASHE . PR P b i 22 . AR T HERIR 2 LSD KB 18 P<0.05 7KF-
2253 . 1. Illumination; 2: darkness; 3: light and dark alternation. Data are mean+SD. Different letters indicate significant dif-
ference at P<0.05 level by LSD test.

232 #BRAFIRATAMHL-1 £ K65 Fh e A B YRR FIFLBE , 16 H 28 B A A
PRIRR HL-1 76 7 PSR UGN S R ZIR IS FHACR icZE . WRIAR HL-1 % 88 1 R R SR I i
FRIET R TR AR XA RIEIAI 53R 5 AR TS HAE N 6.95 em, i E K TH B AL
FEEEARIR] . ZERRIBRIE b IR IR B X 22 2R R B, O H R MRS R , X 2 R e M) L 3 R
BRI Hi R S AR VA AR 6.43 om, KT 22, MIXHRRE R ISR s, AE KB (R 1),
F1 FEIBR. GIEXT I B B B 22 4 KRB

Table 1 Effects of carbon and nitrogen sources on mycelial growth of the pathogen causing leaf spot of Coptis chinensis

Tl T EE (em) (LRSS A W& B2 (em) (R3S
Carbon source ~ Diameter of colony Colony morphology Nitrogen source Diameter of colony Colony morphology

7 LM Maltose 6.43£0.07 a F(% Dense H % Peptone 6.95£0.05 a % Dense
TEH; Starch 5.95£0.05b U Dense HZ R Glycine 6.09+£0.04 b F %% Dense
FLH Lactose 5.78+0.09 be (% Dense filTR % Potassium nitrate 5.85+0.04 b (% Dense
2B Galactose 5.594+0.15 bed %% Dense . BR%% Ammonium acetate 4.66:0.08 ¢ %% Dense
HIAIE Glucose 5.49£0.11 cd E(% Dense 2% Ammonium nitrate  3.11£0.09 d % Dense
‘H#& 1 Mannitol 5.29+0.06 d E% Dense X CK 6.05+0.03 b il Sparse
JHEBE Sucrose 5.26+0.04 d %% Dense

Xt CK 4.46+0.03 ¢ T BT sparse

FBAE R Bebrifi 22 . RIAVECE IR AR R 3R 2 LSD IR 3675 P<0.05 K F-22 5% 1 %% . Data are mean+SD. Dif-
ferent letters in the same column indicate significant difference at P<0.05 level by LSD test.

2.4 REFIXTEK HL-1 BIHH1E S Wi R0 Horb 10% AREH PR A1 206.7 g/ L LETH

BESTIME SRR, o MG B M BERTIG I SRR B 00 T ROCR B, ECso 23914 0.03 pg/mL FI

PR AE R & BAIHIVET, B0 R R3] 0.80 pg/mL, HVK 2 80% W73 i 1 50% JE 75 F , ECso
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% 45t

435124 18.79 pg/mL Al 20.82 pg/mL(#2)

R2 AEGHIMEEMBRHFEANSNNE

Table 2 Toxicities of fungicides on the pathogen causing leaf spot of Coptis chinensis

25 ) IH R RE - kI R BE ECso
Fungicide Regression equation Correlation coefficient (pg/mL)
10% 5k H 3 10% difenoconazole y=0.7117x+6.1375 0.9507 0.03
206.7 g/LVERERJEAEM: 206.7 ¢/L fluorosiliconazole  y=0.9248x+5.0888 0.9496 0.80
80%MEFE T 80% pyrimethanil y=0.6447x+4.1787 0.9838 18.79
50%)8 %5 H] 50% procymidone 3=0.2612x+4.6556 0.9409 20.82
68947 F F 4T TF 68% metalaxyl-mancozeb y=0.1916x+4.5804 0.8462 154.85
70% H FFLATHE 70% thiophanate methy y=0.2169x+4.5227 0.8620 158.69

3 itit

AMF 5T T TE AR F AR5 5T A P 2 e
0 1A A TRt M 3 e e, 2 R ) et R i
PR S| S 2E SR 120 S R 1T 5 AR S S B
Ji (Garibaldi et al. ,2011) , 255 %8 EL R AN L
B2 It H 2B Ye 5 , 25 R A Fries €]
LK, Hap i ian 4 204 T 2K B K, Boerema 43
K Z5A8F T 9 A A (Boerema et al. ,2004) . {H
AL G b Z AR XER R AR R AT IX 43, Rk
G358 ok B 2 (P 5545 ,2003) . Chen et al.
(2015)HHis Z2 3L K7 s R G LB i DL SIB A2
FHE 6 5¢ )R R 7SR L) R S R Rk T
FOR 28 PR S S 25 R L ) Ascochyta aquile-
giicola TE 45N Calophoma aquilegiicola.,

¥ £ 45 (2016) AF5E A3, A R T i) 25 R A 7R
AR A A WS R, B 2
P. pinodes Y45 R ZE 1555 P, tracheiphila %5 K651 2%
SR MRTE OA 55736 I W i AR R 960 7 A5 s #43C
45 (2016) A R ZF i I8 P, adianticola 1 OA K
FeHe FHESR T AR TS BN 6.0~6.4 cm, 43
5 BIKE , 7 A B TR o A BEFE T 3K
P ZE U T RRTE OA B 7R 5L AR KNS 1557 7 d
J&E WIE BA AL R B 220 ik , 75 MA B35 5 1
VRIS K 10 dJE 72 AR e AR f 1 Fn o AR 1
T, R KR AT, oA /N TR R, 9120
i 5 AR SR SR ZE AL IX S Yu et al. (2014) 4ftiE —
B, il rDNA-ITS 73 %0 & B EEA TR bR SR}
K28 B 1 TR R AVE B s, O 100% 5 5 525 U P
herbarum . B 18 25 )5, %% P. medicaginis VA L IR1E 55 &
Peyronellaea .18 55 [R5 AR (B 5 28 8
NaOH (4 S I | A 2 5 85 1 7% 75 PDA R
LK IR AS B I L TR 7 P DA AE B I 22 5 (2R
4,2015),

TRIEAE (20152) WFFE R, B G A w24 K
R B3 L E R 20°C , AN [R]DIE HE X 40 A 07 8 % 52
AR TR 22 A K R b U5 A E R, ol AR A AR A
B ZSTREE (2016) K 8522 525 P dictamnicola
TE10~30°CHREA K, 25°CH I ol A KR, 77
VVEIZINE A TR Y5 RN 1 R E 2R IR B R
FARMOR R AL RS DL IR S5 81T
FE2E 50 RIRE S| 2025 AR 4-25°C T UE K I
A RKIREE S 20°C, BEAb, % B R 22 B0 TR B R
50°C .10 min, iX 5 5K i 55 (2015a) 45 /- — 5, 7EE
7 b W 3 IR B — R 10~20°C, 25 SR EE
KHEFHEERUK, S e R F B0 1 & 4t
BRI (140 B 97 SRAR K P DRI X, DR Ikt o 52 oA o R
VEBEHEK J15 GE B M RBR AT 1 e . e LIRS
9o I B 1 AE K R LA AR R MR A 45
TR W TR AR S5 B 5 A 22 2540 , TR H 2 B R
WEFI PR 5 22 5 5l U B R TN 2R B
FHRICR 2, R R R FH AR e 22 , U PH AR B0
F G 7T 38 ) B A A N 88 32T R AR s /b
N E I R

TN A5 (2015b) WFFT A BEAS [R]85 590 0 1 i 2%
SRR BN (1 Bl 25 57 3, Herh 96% DRI ) =
PR AT T R0 R B 5 L ECso M 0.5690 pg/mL ; 2% ¥ v 45
(2016) & 3 #E 25 5 B4 50% WK i 2L L 10% 2K
Tk P PRI S U 5 v, FEECs 41/ T 0.1 pg/mL;
AR S5 AR, 10% K ik H SR 1 206.7 /L BERR
AR M T B 3 I R DA A 1 1 SR S T
PRI | HY B R A5 — A5 45 % B 40 T 28R A %
2% o KT BB PR A WE R R R R B R it -
G ARG SR K P AR S TR 2R
V) 9 T A Bl 9 (P05 SO Sh ittt , 2008) . 7E/E
77 b AT A O 0 R 5 UE 10% A fik Y PR e A
206.7 g/ L WE R F60 Ak e 13 FE 8] BI A%, A 8 7= [X I B



24 S TS < LA 3 I BRI L N A W 321

BB TR HES A
2 # 3L W (References)

Bai JK. 2003. Sphaeropsidales Phoma, Phyllosticta.//Flora Fungorum
Sinicorum. Beijing: Science Press, pp. 255 (in Chinese) [ [ 4>
f2. 2003, FR7cA F 2E i mm R b B st
Blf UL, pp. 255]

Boerema GH, de Gruyter J, Noordeloos ME, Hamers, MEC. 2004. Pho-
ma identification manual: differentiation of specific and infra-
specific taxa in culture. Wallingford: CABI Publishing

Chen Q, Jiang JR, Zhang GZ, Cai L, Crous PW. 2015. Resolving the
Phoma enigma. Studies in Mycology, 82: 137-217

Fu BZ, Wang ZY, Wu JR, Han CZ, Hong YD. 2011. Biological charac-
terization and screening of fungicides on Canna indica leaf spot
disease pathogen. Chinese Agricultural Science Bulletin, 27(31):
105-108 (in Chinese) [ A H, F B X, fRAl#s, #hick, Yot
166y 2011, 6 N AL T BERG I S5 AT 19 4 1025 R B AT 147 24 591
e . P E A A R, 27(31): 105-108]

Garibaldi A, Bertetti D, Amatulli MT, Gullino ML. 2011. First report of
leaf spot of fan columbine (Aquilegia flabellata) caused by Pho-
ma aquilegiicola in Italy. Plant Disease, 95(7): 880

Huang JB, Zhao CS, Wei YD, Zhou MS. 1998. Preliminary study on
three important Coptis chinensis diseases. Plant Protection of Hu-
bei, (4): 10-11 (in Chinese) [B{ K, B2 FR, L7, %Ak .
1998, = 8 B M RIAE ST . IBIALADR, (4): 10-11]

Huang XS, Fu YP, Qin LY, Li XY, Xiang QF, Zeng GZ, Jiang DH.
2006. The leaf spot on Gardenia jasminoides and identification
of its pathogen. Journal of Huazhong Agricultural University, 25
(1): 21-25 (in Chinese) [B2EI0, {467, 22500l Z=0hi, 17
B, W, 227 . 2006, HE BB M HO SR Y 45 . A
Al K247, 25(1): 21-25]

Li HJ, Li FH, Shi J, Hu TM, Cheng JM, Qian YH, Jiao F. 2015. Identi-
fication of pathogen causing Phoma leaf spot on Medicago sati-
va in Shaanxi Province. Acta Agrestia Sinica, 23(6): 1310-1316
(in Chinese) [Z=tAE, 223521, s {d, 0P K BH, B, Bk 1,
FREE . 2015, BRI A 285 BERTRG S TR A SE . T
i, 23(6): 1310-1316]

Li HY, Wei CY, Liu LL, Li HB, Bai QR. 2017. Biological characteris-
tics and fungicides susceptibility on the pathogen of Dictamnus
dasycarpus leaf spot. Journal of Jilin Agricultural University, 39
(3): 281-286 (in Chinese) [Z=¥7F, BLAH, XIINES, 22115, 1
PR . 2017, FIBE2E g 25 I BEI 1 A= 4~ R S 25 70 S PO
FE . H AR, 39(3): 281-286]

Sun GY, Peng YL, Li ZQ, Zhang TY. 2003. Application of sequencing
technique on fungal systematics. Journal of Northwest A&F Uni-
versity (Natural Science Edition), 31(6): 187-192 (in Chinese)
[PN7F, AR, AR, SRR T 2003, B TRIF I T TEE
BRGSO N . IR AR R 22 4 (A SRR
), 31(6): 187-192]

Sun JW, Ma HY. 2008. Field trial of carbendazim + tebuconazole 30%
SC to control apple canker. Modern Agrochemicals, 7(2): 55-56
(in Chinese) [#) 53¢, htHi . 2008. 30% £ 7 72 - Mk i 2 77
T IR R 20 R 2580085 . BUARAR2Y, 7(2): 55-56]

Tian ZY, Li ZG. 2004. New research and development of Coptis chi-
nensis. Lishizhen Medicine and Materia Medica Research, 15
(10): 704-706 (in Chinese) [ % 55, ZE4R [ . 2004. ¥ 5T
ke . WS E EE E 2, 15(10): 704-706]

Xu L, Liu CL, Liu HG. 2015. The research system of Chinese herbal
medicines standardized planting situation and technical in Hubei
Province. Lishizhen Medicine and Materia Medica Research, 26
(9): 2238-2239 (in Chinese) [#85, X F 1, X4 NI, 2015. #db
A PR LSRR UK SRR R . I [ = [ 25, 26
(9): 2238-2239]

Yang LY, Wang Y, Cheng YH, Gao RF, Xu Q, He BL, Liu HX. 2016.
Study on biological characteristics of Phoma spp. Journal of
Shandong Agricultural University (Natural Science Edition), 47
(4): 501-505 (in Chinese) [#%7 ¥ &, 1581, BRAEE, misw )y, i
T, ATHA, X227 2016, 2L s E W F R HERF ST L AR ARl
REEFM(ASRFIERR), 47(4): 501-505]

Yang W, Chen Y, Chen XJ, Yao YJ, Zhou YF. 2016. A new disease of
tea plant caused by Phoma adianticola. Journal of Tea Science,
36(1): 59-67 (in Chinese) [#3C, FMRBE, Mi/NEy, koS, A &
. 2016. Z5 S ELE Phoma adianticola 5 |EL ) —Fh 254 B i
FZRMERE, 36(1): 59-67]

Yin FJ, Zeng W, Qu XY. 2009. Main disease investigation and control
strategy on Coptis chinensis. Plant Doctor, 22(1): 21-23 (in Chi-
nese) [RAR 45, B 45, BRI A . 2009. B i == By ok I A K B iR
s AEMIEE AR, 22(1): 21-23]

YuY, Su ZC, Tan WC, Bi CW. 2014. First report of a leaf spot on gold-
thread (Coptis chinensis) caused by Phoma aquilegiicola in Chi-
na. Plant Disease, 98(10): 1428

Zhang L, Pan LQ, Wang SR, Yuan QH, Wang Y, Miao LH. 2015a.
Study on the biological characteristics of the alfalfa Phoma leaf
spot pathogen. Journal of China Agricultural University, 20(4):
158-166 (in Chinese) [Tk iH, W oL, FAE%E, R IRME, FHI, 1
HI7 . 20150, BAG 25 B2 T BRI I S A )~ R
gL K2R ], 20(4): 158-166]

Zhang L, Pan LQ, Yuan QH, Wang Y, Miao LH, Ma JQ. 2015b. Con-
trol efficacy of different fungicides against alfalfa Phoma leaf
spot. Chinese Journal of Grassland, 37(5): 62-68 (in Chinese)
(3K, e, 2 RAE, M, BN, SR 20150, RFAE
TR E A ZE M B B R . Hh R, 37(5): 62-68]

Zheng L, Yang XY, Xie CP, Li J, Feng CY, Zeng XH, Tian WY, Shen
HF, Qin XD. 2014. Pathogen identification of leaf spot disease of
oil palm seedling and determination of its biological characteris-
tics. Chinese Journal of Oil Crop Science, 36(6): 794-891 (in
Chinese) [FS0H, #2% %, Wf B °F, 2=, Wi, 55 280, 1
PR 205, BB . 2014, g T BE 1 S 4 B HE
YR EESY . T ENRHEY 254, 36(6): 794-801]

Zhu DJ, Zhang DL, Chen SJ, Tang Y, Zhong GY, Li LY. 2008. Re-
search of disease control methods and occurrence on berberine
powdery mildew. Journal of Chinese Medicinal Materials, 31
(12): 1780-1781 (in Chinese) [4< i #, HAEH], BRAIL, %L,
PPTEER, ZEBEZ . 2008, B OB A A LR S BRI R BIE Y
FRZkE, 31(12): 1780-1781]

(%L HE)



