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Identification on pathogen of Menispermum dauricum target spot and study on its
biological characteristics and fungicide susceptibility

BAI Qing-rong, JIANG Xu-yu, GAO Jie
College of Agronomy, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To identify the pathogen of Menispermum dauricum target spot (a new plant disease in China) and study its biological
characteristics and susceptibility to fungicides. Methods Tissue isolation method was used to obtain the isolates from diseased-leaf. The
pathoginicity of the isolates was fulfilled according to Koch’s postulate. The identification of the pathogen was carried out according to the
morphological and cultural characteristics and rDNA-ITS sequence analysis. The effects of culture medium, temperature, pH value, carbon
and nitrogen sources, and light on mycelium growth and sclerotia production of the pathogen were studied. The mycelium growth rate was
used to test the susceptibility of pathogen for 14 fungicides. Results The M. dauricum target spot was caused by Streptobotrys caulophylli.
The optimal medium for mycelium growth was PDA; PDA and PSA media were suitable for the sclerotium production. The optimal
temperature ranges for mycelium growth and spore production were 20—28 “C and 10—30 ‘C and were suitable for sclerotium production.
The suitable pH values for mycelium growth and sclerotium production were 4 —9 and 5—11, respectively. Sucrose and L-glutamine were the
optimal carbon and nitrogen sources for mycelium growth. Synanthrin and sucrose were the optimal carbon source and sodium nitrate was
nitrogen source for sclerotium production. The total light could promote mycelium growth, while the darkness could promote sclerotium
production. The pathogen was sensitive to procymidone, cyprodinil, iprodione, fludioxonil, metalaxylemancozeb, and pyraclostrobinemetiram
with ECsp < 1.0 mg/L and ECy < 5.0 mg/L. Conclusion It is the first report on M. dauricum target spot caused by S. caulophylli in China.
The suitable conditions (culture medium, temperature, pH value, carbon and nitrogen sources, and light) for mycilium growth and sclerotium
production are determined. The above six fungicides are screened as further field trial agents for disease control.
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W IE 5 Menispermum dauricum DC. KB LR}
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1 #R5iRH

2012 4F 6 HrhA)Iras, o R MR B
WIFFE T A 25 24 FH R0 T v Sy 2 3 X R AT R B
WA 0 R E IR A A E FH D

PR R K Streptobotrys caulophylli BD-1,
TR K 2 R0 T £ 55 B S 5 v R
B IFRAT o 003 I e 04T 25 O 0 R Al 24 771
e

F1 At
Table 1 Fungicides used for test

il 2BVt X Y2 R AEaat: X (Y2
50%JE 7 A HAE KAk U4k 25 g/L W& H TG it e IR IEE Y IR BR A 7
75% [ G SCIEIEVEY RN R E R A 58% AR i RN AE R AL A B 7
70% A 1 R AT 22T R A 30% F T e HAW AR St
55% Mtk QAR K 7 ] P30T I R A PR ] 50% M T P i e VG LAk 2 e R A A )
50% 5% b ik TR THREAH 10% 7 fik F 24 1 SEIEE B A BRA
99%MiAE R SETDEF PN T A R A =] 250 g/L BE s AR AEZDAT R 2]
250 g/L N M ik T i L3 B PR A ) 12.5% 45 e TEHFCER AR PR 2 )
2 Fk fiE. MEHEES. (8. HHEETNES, 1M

2.1 HEEMNSE. ah5BmENE

KA BEERBRARRATIR R K7 5. D)
ORI A FAR AL 2, K/ 2 mm X 2 mm, & 75%
LT EE 30 s F10.1% TR T 7 60 s, FFHJCEK
VL 3 WK, BT PDA SPARIGIRIE b, BRI 2~4 B,
76 25 CHEERG IR PR PRI TR L &0 Rl
W2, AT PDA ViR EdAT4Alifh. Kalifh bk
i PDA BHIRE b e s .

FEANAAL R RRERNZE PDA B |, 25 “CHEFE3d
s PR RO g B, IR NI TR A
PR . i FHICRIZKIGOE 3 Wk, EHA 2 R
JEARIIIEFRILP s 75 W A A TIUA AT 6 mm BB D,
TN EPEER 10 P bl 55 (@ BERE AR Fr, DA
BRI P R AN SR IN 5 mL JE /KR,
B 20~25 CHFAT, @ WIEIFE R ARG L.
22 FEENESEREFEHERUE

W52 975 J5 T A0 A A RN RS 77 3 1 (A

KN B G A2 7 REERAT MM e, FFHod sk .
2.3 JRIEE rDNA-ITS X[F5I45 47

PL CTAB VAFRHUEFRIERIZH DNA AR,
ITS4/ITS5 (5°-TCCGTAGGTGAACCTGCGG-3") /
(5°-TCCTCCGCTTATTGATATGC-3>) h 51 #idk4T
PCR ¥4, ¥ ¥a41 =ik g B TREA IRA )
AT, FER P P43 8 rDNA-ITS J7 518 A8
GenBank, Jf5 GenBank H 1% R 2 Chttp://www.
ncbi.nlm.nih.gov/blast/) H1 [ ITS X AH K7 511347 [
VY e A
24 REEYERENE
241 ARG RN B 1R 22 AR AR R A% AR )5
W %EH PDA. PSA. B{RRIVFEEFREE. SRR
RRgRbh, e IEIRAE . W MR IREL, JKIR
HERGFRIE . KW uF (B 8 mm) BAHE| Lid
BRSO, 25 CHEFE 4d R Xk
MEREEA, 8 d ENE w1,
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2.4.2 RERTE LA KEAL AR BT
WO (A% 8 mm) BAiE] PDA “FAR L, 205+ 4.
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K 22 A KH R, L R SRR A ]
Tl IS AN R] A< 245 790 P B o g e 24 70) P 1) ol
WX )28 10004 1004 10, 1. 0.1, 0.01 mg/L
Y. ¥AE PDA PR PR SR R R 4T
FLEHTIUEAE 8 mm AP DF, R 28 N RT3
PPV RRR e, AR 3 IRER . BT R
FEFAN 25 CHEFE 3 d Ja, R T528 S ik
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RS R E R, M ik ey hlH
Ji R, TEE A 2 R0 0 R IR A 2K O A
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2 LA — WD RUR AR

3 #ERENH
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Oy ER RS R A T
32 REMNSE. dLSEmENE

KRN BEIRAT 4 DREFEER— U 4lif B
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Bl 2 d JEm G R IKBOIRREE,  RWi#IE 100%,
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d MR BRI L 43 A f AR oy AR f 7,
B BT L REARAL, (EATE RS (Rl R 5aR A
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33 WMEESFHFEREFRZMERK

BT I TR o A A B PR BRSO N B R
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FINE R HH 4T S ABER, o B A o B A K
PG (B 1-CO5 AT A, K, Bk
BRI, HiE 7.84~16.88 um, 17~ [H L/
) (™ 1-D, E).
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A, BRI PEAAE ERTRLE C-RAREHMISERER TR DT BBl NIRRT F-PDA RRVEHAEE G-Ik

A and B-conidiophores bearing conidia C-conidiophore with tightly twisted streptoform branch D-conidia E-conidia under scanning electron

microscope F-colony with sclerotia on PDA  G-conidiophores grown from sclerotia

E1 IR EEBIE E RS ISR EHE
Fig. 1 Morphological and cultural features of S. caulophylli

Wk 529 bp WL IRIT4, GenBank &35 4
HG918042.1,
35 REEMEEHE
350 N[RIEEFRIENT I B B 22 AR ORI B = 2R 1)
e B AR 7 R R B R (R 2. 1R
PDA FR22AEKEMR, KEEREFRE AR
%; 7t PDA. PSA FRWIMHERZ, H/KEIERF
B B R
3.5.2 WX B 2 AR KRR AL AR R R 2
ARKIEHIRIE N 20~30 C, HidiR g 25 CU- 2);
LI OSBRSS 10~30 °C, H@Ein g 30 C,
E4 CHI30 CRLEATEREZ (K 3).

£2 TRBEFEMNHLEKMERTENEME (x5)

Table 2 Effects of different culture media on mycelium

growth and sclerotium production

of S. caulophylli (x £ 5)
WhIR A B EHA /mm wEE A

PDA 56.38+125a 1423+32a
PSA 52.00+1.08b 1457+99a
EVIN Mg E 50.50+1.22 ¢ 596116 d
PRI 48.63+0.95d 899+17 ¢
e Jr G IRAE 39.13+0.48¢ 1186+42b
BTSN RIS R 36.88+0.75 f 866129 ¢
KBRS IR 30.63+0.75 ¢ 0+0e

[FIZRE R 5 AN A P RER7R 225 B4 (P<<0.05), T
Different lowercase letters in same column indicate significant

differences at P < 0.05 level, same as below
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Fig. 2 Effects of different temperatures on mycelium

growth of S. caulophylli
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Fig. 3 Effects of different temperatures on sclerotium

production of S. caulophylli
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Fig. 4 Effects of pH on mycelium growth of S. caulophylli
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Fig. 5 Effects of pH on sclerotium production

of S. caulophylli

£3 HWEMFEELEKMEZTENTN (xts)
Table 3 Effects of different carbon sources on mycelium
growth and sclerotium production
of S. caulophylli (x £ s5)

PR RERE R FH ARG 8 PR, LR 14 22
TELL DL-o-INZI  L-43 S i A 5 1R 5 3 v i
22 KRB R, HRON TE RN Richard B3R5
RLAE DA R BRI RS 70k b bl %, TEEA
ff) Richard 35773k Bz, fELL L-RNZATR . L-98i24
1. L-WEEIR A R MR R EA A ik (GR 4D,

R4 RAEMFEELERNEZENEN (xLs)
Table 4 Effects of different nitrogen sources on
mycelium growth and sclerotium production

of S. caulophylli (x*s)

IR WA EHA /mm  FEEECE /A
DL-o-N &% 76.00+0.41 a 56+4f
L- B AW 75.38+0.85a 367120 ¢
JC%& Richard 15353 72.884+0.48 b 500+£8b
TR 70.75+£1.04 ¢ 1427+19a
L-HAR 26.25+0.64 g 283+1le
LAGH IR 24.75+1.04h 318+25d
LR 68.50+0.91d 0g
L-BE TR 44.00+0.817 ¢ 0g
L-Iad g 3825+1.19 f 0g

3.5.5 DG HEXH R R L2 A K AR AE R A
[Fi) s Ak 485 L S s, Al AR T3 B R 22 A G
R T R (R 5.

3.6 R E X2 R SRk %

H1% 6 FI A, 995 B 0 (R 24 IS8 B UK, Bk
RSN, H ECs0<1.0 mg/L; % 4T JE 22 A, W5
W SRR "R FREARAE . MRk QAR I
(RO P, 3L EC50<<1.0 mg/L, ECgp<<5.0
mg/L;  HAA MR B R AT PR AR TR R, 5.0 mg/L<
ECop<<10.0 mg/L, #Melis Fl b Mt 2R FH 2R e Al
IFEE R 1) 10.0 mg/L<ECog<<30.0 mg/L; Ifij [1 i
Rk 127 755 1) ECo9>>100.0 mg/L.

73 W% HEA /mm  WEEECE /A
HERE 71.134+0.63 a 1 027+445 ab
S 67.13%+1.11b 13514586 a
AL PEVERY 49.25+1.04¢ 725+314 b
JGWk Richard 7553 48.38+£0.48¢ 155+67 ¢
o-FLHE 44.13+1.03d 141+61 ¢
HbE 37.63+0.75 ¢ 115+50 ¢
D (+)-22 2 H 35.00+0.41 f 135+59 ¢
D-H Fgle 34.00£0.82 f 139460 ¢
D- LA 30.62+£1.25¢ 15166 ¢
TRIRES 19.00+0.41 h Oc
D (+)-A ¥k 18.50£0.41h 85+37¢

ZIKEFTIERIR =

801

Oc

4 itig

W 5 P RS R0 IR DL BE £, B 44 1%

£S5 ABWMFEEELEKNERTENEMN (xts)

Table 5 Effects of light on mycelium growth and sclerotium

production of S. caulophylli (x*s)

Ab 3 WY& HAT / mm WZHE /A
2 70.38+1.65a 781+£16.5d
B8R0 69.25+0.50 b 1327+£57.0b
AR 59.50+£1.08 ¢ 943+24.0 ¢
4 S 53.13%+1.03d 1643+10.0a
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Table 6 Susceptibility of S. caulophylli to 14 fungicides
27l B RIATTRE r ECso/ (mg'L ™" ECy/ (mg'L™")
Ji& 5 ) Y=10.966 0 X—0.325 6 0.938 7 0.01 0.56
W BT A G Y=10.2951 X—0.308 0 0.9522 0.03 2.18
7t R IR Y=10.874 8 X—0.348 3 0.980 1 0.05 1.87
I TR Y=11.499 1 X—0.386 3 0.9376 0.05 1.35
I WA Y=9.4249 X—0.278 5 0.938 3 0.13 12.47
FH R ol B Y=11.850 1 X—0.433 5 0.935 6 0.14 2.63
M ik oG AR T Y=11.2127 X—0.401 2 0.967 7 0.19 457
I A T 1 Y=10.784 6 X—0.375 5 0.950 3 0.20 6.17
ELHG Y=8.043 6 X—0.199 1 0.940 6 0.23 141.98
B e ¥Y=9.859 6 X—0.331 9 0.967 1 0.44 20.68
FH LB T R Y=12.172 1 X—0.401 0 0.900 6 0.45 6.14
2T R BRI Y=10.214 6 X—0.365 4 0.981 8 0.63 21.06
e R Y=10.2199 X—0.377 2 0.958 0 0.98 29.06
Tk P41 i Y=7.4828 X—0.204 8 0.989 0 5.44 2815.63

04 55 kg W ) RS o B IS R ) A S Al BT
VEIAIE S P R TE A A IR MR, e 51k
12995 3 1199 J5L N Streptobotrys caulophylli Hennebert.
Streptobotrys tHHennebert 19734437, A Streptotinia
TCIERT Be, AT R e ith R BER 20 B 1% s X )
T-BortrytisH Bortrytis-like 2 14 ff) 3 B AEN 1, 56
RIS R 28 73X b AT BER 23 A5 1) K 2K i 7 £
WERM AR PiEFR BRI EERHEY) b
iy AU Conners!™ . Ginns™ I Elliott 241222
2 o ik S, caulophylli 1E Caulophyllum
thalictroide . 10) ) 2o BRS. caulophyllidl, &4 S.
streptothrix (Cooke & Ellis) Hennebert#1S. arisaemae
Hennebert (now S. arisaematis) """\, Streptobotrys
(RIART LU 3 A= 401 (R RN R I A il AHEAEAN
F] ()3 FH) b, AT I ORANVEAEOKR, (R
W TR R I T A% 7.84~16.88 um, 1 H#E
AR, ARSI TE SRR, 5520044F 5 [H
*% ¥ Hong %5 PR 38 (1) 51 & B 2} 3¢ Aquilegia
buergeriana var. oxysepala (Trautv. et Meyer)
Kitamura f145j €4t J} Dicentra spectabilis (L.) Lem.
PEIRIE LS. caulophyllikH— 35, Hff 7 Wi g 25 HE B3 141
NS, caulophylli. SKERPRIECMI AL 2K E 90 1H X
FRRH KA % fR B 22 FE I I e sl = AR R A2 TR
P2 AL T E ANV R B R i T e 2 2
R el v i A A B Al 5 AR X A R
A HIEA R TP AE R BG4 R

BN DR 2 I R BUR, IX T RE S 1 H N

B D B T g Sl R BN |7 R ) PO RS

AU . AR S R i F R AR gt Tk

23,y HIE] 206 BEE T At
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