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Anthracnose of lettuce caused by Marssonina panattoniana in
Gansu province
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Abstract: [Background] In July to August 2018, anthracnose of lettuce occurred in a large area of
Wushengyi town, Yongdeng county, Lanzhou city, Gansu province, China. About 40% fields suffered from
the disease, and 10% fields failed to harvest. [Objective] Identify the pathogen of anthracnose on lettuce.
[Methods] Pathogen isolation was carried out by means of diseased tissue isolation method. Koch’s rule was
used to prove the pathogenicity of fungal strain isolated from Iettuce. Morphological and molecular
biological methods were used to identify the pathogen. [Results] Three fungal strains with similar
morphological characteristics, were isolated from diseased samples. Conidia fusiform, with one septum,
slightly curved, (10.44—19.40) umx(2.61—4.48) um, when the pathogen was cultured on PDA medium
for 7 d at 20 °C. Artificial inoculation with representative strain Lett-11 on detached lettuce leaves, induced
symptoms similar to in field. BLASTn analysis showed that the ITS sequences of strain Lett-11 (GenBank
accession No. MK252097) had a 99% homology with Marssonina panattoniana strain CBS 163.25
(GenBank accession No. MH854831.1). [Conclusion] Pathogen causing anthracnose on lettuce was
identified as Marssonina panattoniana [Synonymy: Microdochium panattonianum]. This is the first report of
anthracnose of lettuce caused by Mar. panattoniana in Gansu province, China.

Keywords: Lactuca sativa var. angustata, Anthracnose, Marssonina panattoniana
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FEOCENBPUL, Gl 1983 FHFRAEREEMM L
ASRFERTIBIN], K 1985 4F K ZEAEYE [ A AL R
WA, TSR, TR, FEATNR IR
TEA A ZEBOR B i, I AR 53 A 7

H R, BHEATE IR 1 T EunHiskl,
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Bremer), MFRZEFISE, MRS EE—. —4F4
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B, SEAHIA D HlE AR B
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BEMIBE AR, FRBEEEY . KIREIE SR, ik
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2018 4F 8 J1 16 H, MH & 8 B R4
A1 MR MBLIRIR Y 65 5Ptk 20 Bk, 7 115000
=, HFERARIEE Y (E 1A-C).
1.2 EFE

PDA (g/L): D443 200.0, #iZiH5 20.0, Bl
¥3 12.0. PDB (g/L): H4%%8 200.0, #ij%gh¥ 20.0.
WA UKBEIEREFRIE) (g/L): B 12.0,

1.3 EZEIRXFIF0MEE

Universal Genomic DNA Extraction Kit, PCR §~
W51 . Tag DNA RAE B HREE RS NSO &
FAEY TROGE)HF R . HITACHI CTI5RE &
HELOAL, HAL A B PCR P74, ABI /AT,
14 FEREREERINS S

FHR A R TR PR VR 18,
W b, DRI IR RGN, Bt D i o2 E
Fre AR B A KN30 AN EUE)

KRSy B, B R A R B fik
AEFAL A EEAIRBER 1 B, K/NZ) 5 mmx5 mm),
2 T5% BRI 5 s, KEKME 4 %, & PDA
SR 20 °C BAREEESE, KL BREH VR AR i 22 F
figife, Aifb)s AR T PDA AHEPRAE
1.5 BUwEMNE

PR Lett-11 76 PDA P4 10 °C 1557 14 d, BUK
/N2y 3 mmx3 mm HZYHERN TR s iR i B A
BCH TR S 55, SRRIOASTE; R 28 0.02% K AR
BINEE S s, PR FRKPETEY, AR 4 4
P22, LIAERIHIR A/ NG PDA BE 3R hxt
R ARANEE 12 AN R, B RO TR 4R B AR 20 cm
KEFRMPY, 10-20 °C, HAREEHE FHERFE. 24 h
Jei BRI L BRI R 22 ORI G PDA R 93

B1 BFEREBER

Figure 1 Symptoms of lettuce anthracnose

T A-C: FARARIER; D-G: BB RN T HRh bR Lete-11 J5 B RAGAIR(10-20 °C, 20 d).
Note: A—C: Symptoms in field; D—G: Symptoms of inoculating strain Lett-11 on detached lettuce leaves (10-20 °C, 20 d).
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B FR R AN S ORI A TR S
1.7 FEESTFEVFLETE
1.7.1 DNA ZEURMF

IULE PDB 1 20 °C 1535 14 d BYBIFE Lett-11 1
Wiz, FJH Universal Genomic DNA Extraction Kit
Fiefd UL RHIRBUE. DNA. B @@ 5149 1TS1
(5-TCCGTAGGTGAACCTGCGG-3")F ITS4 (5'-TC
CTCCGCTTATTGATATGC-3")4" 14 H: 1TS I,
PCR AR Z (25 uL): 10xPCR reaction buffer 2.5 uL,
dNTPs (2.5 mmol/L) 1 pL, 5% ITS1/ITS4 (10 pmol/L)
£ 0.5 pL, Tag DNA polymerase (5 U/uL) 0.3 uL,
DNA #&4% 2 uL, ddH,O 18.2 uL., PCR S §44

94 °C 3 min; 94°C30s, 55°C30s, 72 °C 45 min,
35 MEH; 72 °C 10 min, 4 °C {#+7%. F 1.0%3i0E
BEE IS FEL KRN PCR =47, 584N T DIBCEEE 1)
H 2%, R R BT e e 1T A7) 4 £ P 156
Elatifh, P TAEZHEEMER A YR A PR
5E B o W45 578 NCBI 8 EiE1 T BLASTn 4347,
H4258 GenBank #3452 .
172 HWERZLEW

JETIRIG HEER) (DNA-ITS XFE5i i R 5k
B : M GenBank AR §1E5HH 127 Hh I 20HH G R ik
1 rDNA-ITS J3741(# 1), UL Diplocarpon mespil i
HNEE, FI ClustalX 1.83 #{4xt B B8 7 HLXT
(Alignment), XS RF41F MEGA 6.0 544 NJ
HEERG R FW!Y, PE4T 1000 UK Bootstrap Fa5:
TR RGBSR

2 HR5456
2.1 fREREEMSBER

A A B Fr RN ZE b B ERE L AR K A A A
TP XL . S T(E 2),
Iy HEHL T R/NR(10.82-18.65) pmx(2.98—4.48) pm,
S 1 (14.72+1.63) umx(3.82+0.34) pum; K 3 kb
2.79-5.00, “F-¥J 3.88+0.52,

M 15 HURHZIGRE 15 A7 BB 3 B
oy B R 3 MRAE RGNS . TEASFHEARRLIR B bR
LB Y Lett-11 ACEME MR TR 220
FFE TAE.

£ 1 I GenBank T# A Marssonina panattoniana %8 XF#HZEH) rDNA-ITS FFER
Table 1 The rDNA-ITS sequences of Marssonina panattoniana and related species downloaded from GenBank and their

information
=S Frl s Rk = AE H R IR
Species Accession No. Strain No. Host Locality
Marssonina brunnea KM246325.1 BHHBI1 Populus tomentosa China
Marssonina brunnea KM246338.1 ROHY8253al Populus tomentosa China
Marssonina coronariae FJ606798.1 wgl = =
Marssonina coronariae EU329734.1 ZXR-YL-Ye-2 = =
Marssonina panattoniana MHS854831.1 CBS 163.25 = =
Marssonina rosae KP099199.1 CFCCo6814 Rosa chinensis China
Marssonina rosae FJ493249.1 RM080715008 Rosa chinensis China
Diplocarpon mespili EF600984.1 KACC 42361 Raphiolepis umbellata South Korea
e = A

Note: —: Unknown.
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Figure 2 Microscopic morphology of acervuli and conidia borned on naturally diseased leaf

e A AT E; B-C: AMEMT; AR A-C=20 pm.
Note: A: Acervuli; B—C: Conidia; Scale bar: A—C=20 pum.

22 BuRM

HERE 7-10 d, R RS R A . R
JG 20 d, BIWFIE 100%. FERhES SR 5 ik
SAER S F AR R RAEIRARL . XFREAR A . Rt
IR R G 53 K 100% (K] 1D-G).
23 REEEEEKEERFESHEHIE

bk Lett-11 AIEBARKIREE N 15-20 °C (B
3), 20 °C ¥53% 14 d, W& EAER 20.7-24.0 mm. 7E
PDA VAR |, FTERME(Flesh), SERZ A
Bi(20 °C), SJLFBRARAETREL£(10 °C Fl 15 °C),
NG (K 4),

Let-11 7£ PDA 1 WA FA B#55% 7d, F=4EK
oA A AT A, BRRIR . ERIE R
AFRNIE 5 SCHF - FR A AL 43 A= F6 15 AT AR s

40.0 1

350 | .
300 | . B

50 & T 20d

20.0 |
15.0 1
10.0
501
0.0

THVE AR

Diameter of colony (mm)

10 15 20 25 30
iR
Culture temperature (°C)
3 REME Lett-11 B4 KM
Figure 3 Effect of temperature on mycelial growth of
strain Lett-11
7. PDA i3Rdk, BRGREFE.
Note: Potato dextrose agar in the dark.

AUAIER, o6, Mg, s 1-4 4>
FEfAN; SRR T ILE, I, RS, R
e BER R, SRR I 2-3 4
i), 2 ANMEASER, WIETAERAE MR T A
BEFRAAE i A o A A T OR/NE SRR B
AR ST, P AL A o AR AT R/ R AR
WHRKESEE 2, FSA-H). MEZTRE, %

El4 B Lett-11 BIETERSHHE

Figure 4 Colony morphology of Marssonina panattoniana
strain Lett-11

TE: A-D: ARNEE T HiFF 20 d B LS (PDA Higrdk,
KEFEM A4 72 mm). A: 10°C; B: 15°C; C: 20°C; D:
25 °C.

Note: A—D: Cultured 20 d at different temperatures (PDA medium,
Petri dish inner diameter 72 mm). A: 10 °C; B: 15 °C; C: 20 °C; D:
25 °C.
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R2 FEEFEGTEKE Lett-11 BB EBT AN

Table 2  Size of conidiogenous cells and conidia for strain Lett-11 under different culture conditions

Rk KR %A FETRAN AN s3HEAF Conidia
Medium  Culture condition Size of conidiogenous cells (um) KN Size (um) K: 5t Lt Length/Width ratio
PDA 7d,20°C (9.70—-23.87)%(2.09-2.98) (10.44-19.40)x(2.61—4.48) 2.60-5.78
av. (15.9743.58)x(2.510.37) av. (14.4622.28)x(3.46+0.44) av. 4.25+0.86
WA 7d,20°C (4.48-17.90)x(2.24—4.10) (7.46—13.43)x(2.98-5.22) 1.43-4.05
av. (10.3143.05)x(2.96+0.45) av. (10.48+1.63)x(3.770.80) av. 2.88+0.66
PDA 7d,10°C (11.19-19.40)x(1.12-2.98) (6.69-20.14)x(2.11-3.52) 2.26-6.81
av. (14.9242.56)x(2.40+0.49) av. (13.2441.83)x(2.94+0.34) av. 4.59+0.90

5 HE#k Lett-11 BRFEASIHE

Figure 5 Microscopic features of Marssonina panattoniana strain Lett-11

TH: A-E: WA BSREE, 20°C #4537 7d; A-C: /MEFEF-HAIM; D, E: 24E/T 5 F, G: PDA Kbk, 20°C #3574,
IR AT B AR U AE AL F 5 H, 1. PDA B55%3E, 10 °C 595 7-14 d; H: BT 1 0885 R A-H=20 pm, =30 pm.
Note: A—E: Cultured 7 d at 20 °C, WA medium; A—C: Conidiophores and conidiogenous cells; D, E: Conidia; F, G: Cultured 7 d at 20 °C,
PDA medium, showed conidia and secondary conidia; H, I: Cultured 7-14 d at 10 °C, PDA medium; H: Conidia; I: Microsclerotia; Scale bar:

A-H=20 pm, I=30 pm.
(PKE), 55.0-75.0 pm (& 51), fXFE 10 °C K555
14 d i PDA Pt EWEEE],
it 3 55 SCHR[3-4] 4 34 4 A DG LT B TE A5
MEFEATEEXT, FE4KHE Mycobank "X} Marssonina
panattoniana W5E XM B BRE Lett-11 %58 5 ES
98 Marssonina panattoniana (Berlese) Magnus

[Synonymy: Microdochium panattonianum (Berl.) B.
Sutton, Galea & T.V. Price],

24 BFEEMSTFENFEE

BLASTn 73 #r45 3 75, Lett-11 (GenBank & 5%
2 MK252097)1J tDNA-ITS ¥4 Y5 Marssonina
panattoniana (GenBank %575 MH854831.1)/741
AL IR 99% o [RIUEPE LEXT 45 SR 5B e 45 1
—2,

IO E R Lett-11 ZERZG K BWHY Marssonina
panattoniana ik CBS 163.25 B h—Z (K 6).
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100 — Marssonina panattoniana (Lett-11 MK252097)

L Marssonina panattoniana (CBS 163.25 MH854831.1)

— Marssonina brunnea (BHHB1 KM246325.1)

100 ' Marssonina brunnea (ROHY8253a1 KM246338.1)

100 [ Marssonina rosae (CFCC6814 KP099199.1)
Marssonina rosae (RM080715008 FJ493249.1)

61 [ Marssonina coronariae (wgl F1606798.1)
100 = Marssonina coronariae (ZXR-YL-Ye-2 EU329734.1)

Diplocarpon mespili (KACC42361 EF600984.1)

—

0.02

B 6 XIQEFE Lett-11 T rDNA-ITS FHIHEM RS L B i

Figure 6 Phylogenetic trees based on rDNA-ITS sequences of tested strain Lett-11

T BB 7R Bootstrap K56 A 37 FF 432, A R SZA5(E (Bootstrap)>50%I1) i s 7E 4 kAL 43 3275 15, _E s LA Diplocarpon mespil
SN, HUA SR AT RIS B 355 A GenBank J¥41 5 KBS 5 B bR RACER DS ISR R,

Note: The confidence values over 50% from 1 000 replicate bootstrap samplings are shown at each node. Diplocarpon mespil is an outgroup,
isolate in this research shows in bold. GenBank accession numbers and strain numbers are shown in the parentheses. Scale bar indicates the

base substitution rate.

3 WieE%ie

2R IR 2B BB ERIE IR, S R R
BFM T, R O Bk PR
B 9 I I 9 O M E O B B AT Mar
panattoniana (Berlese) Magnus,

Mar. panattoniana (=Mic. panattonianum)Jz: a7
TR EER IR, A AU SE Lactuca
sativa L., BB E Lactuca serriola L.F1 Lactuca
scariola L., T Cichorium endivia L™, {H\ILT
1B A B BRI TR B 2K Mar. panattoniana {3} 5
EABURYE, XT3 R Cichorium spp AR
PSR PE B TR R B A AN,
I B R Ve S5

AN 5] S 5 (AN [ T ik S AN [] 26 5 ) I Mar.
panattoniana (=Mic. panattonianum)f 53 fF K/
AEEZE S 1E 3-26 °C 1 pH 4.0-5.2 54 F 404
AWK s A FAEBCA T B UKL T A S
BR; ZEETE 20 °C F pH 5.2 Z4F FAERKERAE;
15-20 °C B E7EAEKHIL; £ MEA (Malt extract
agan) i Fdk | 20 °C ¥i3%,2-7 d WA AR i i
SEXPEOE R,

Mar. panattoniana (=Mic. panattonianum)i5y
AR A AT RS E AT AR AN, 72 h NTE
22 32 5E 51, 96 h s AT T iR AL RE I 7= 14 5

TEMRPE>5 °C F, M5 s M R i a g,
YK s ARG A AT IR >8 h Al
15 °Ct',

Mar. panattoniana (=Mic. panattonianum)i5y
A fL TR S R AR AR R AT AEE 18 A, TR
sk AR R T LAAETE 78 A1), 758 4R e I
AR RTINS, LI rh Rk b B ROR I B A
TR AT 3 4 AU (R 2RI () R 5 1 v 1
T ARKINE AR, SRR SR DT,

TEAWITEH, LR 7 R AT 20%, 5
UG 3= SR I R AR K, R A E K
PR AR A S B S R AN T S TN G . R
I BE b R BB T 1) 0 A 98 1 EA T B IR T RE B 5
AT I SERE TR . ABETE o3 845 2 A S TR 1Y)
T A5 AE AT AR W 2 R 5 A B AT i P AR —
B, TEAREIET EHAN ERARIESR AT ok
AT IRPZERBR, BMELEAR T, 2T
IR/ N AR AT BRFE 5 5 o T PR A (TS
o 15-20 °C. JR A3 T R AE 2 [ IR AT
N BYAF I RS i RIS o HR A 22 M T O B
JEERAR 55 S A Y B R AT, MK 2018 4F
7-8 A RIZREm(7 Aokt 511 mm, 8 F
KA 91.7 mm)i A4 FEVE W KU 5 R T AR
HAMEBEVIAL., XEHEHL _ME Mar
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