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B OE IANISHRARKTERESCRART S BIGARRTRELT. [FX]
@it Koch's ik NiEm, RAMESFRo TAMF T At RA AT LS. [£R] K
MARKTERESCHABRAF BRI —MRELABELTA, AZRB LT EFRE
AERRE, TiREAARLAMAGFRESHRER, ZRGLERTEA R GE
A FATHOARTA LN AISTREIANTGIE, MV K ASANMRE, S4EHRKmE R,
KBEEBE, RmR ek, WELE, 8T K4 (12.95-20.42) umx(4.98-7.97) um
[av. (16.75+1.89) umx(6.47£0.86) um]; =4 F LR, ATRTFARBR AT TIE LG5 4T
FE 2-9 NEIE, G4, KRR RR, WL E K, HEBE, (12.45-59.76) umx
(4.98-11.21) pm [av. (30.10£11.16) umx(7.26+1.28) um]. [£# 1 LB A FF 5 FAMF L
% (GenBank & & 5 JF320818), % /& i % & 4 Discostroma fuscellum (Berk. & Broome)
Huhndorf. iX £ Discostroma fuscellum 7|42 3 £ & & y& £ & B 69 4 KR E .

X#EiE: F R, &%, Discostroma fuscellum, Seimatosporium lichenicola, Sporocadus
lichenicola
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A case of apple moldy-core disease caused by Discostroma
fuscellum in Gansu Province

BAI Bin® WEN Zhao-Hui® HE Su-Qin*’

(1. Animal Husbandry, Pasture and Green Agriculture Institute, Gansu Academy of Agricultural Sciences,

Lanzhou, Gansu 730070, China)
(2. Gansu Entry-Exit Inspection and Quarantine Bureau, Lanzhou, Gansu 730020, China)

(3. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: [Objective] Identification of the pathogen of moldy-core disease of apple in Gansu
Province. [Methods] The pathogenicity of fungal isolate was confirmed by Koch’s rule, and
identification of the pathogen was performed according to anamorphic morphological charac-
teristics and ITS rDNA sequence analysis result. [Results] A fungus isolated from moldy-core
disease of apple in Tianshui County, Gansu Province, in January 2009. The fungus caused the
same symptom compared to the natural mouldy-core disease while injected inoculation
through the calyx tube of apple fruits. The fungus produced conidia with different morpho-
logical types: Conidia formed on acervuli (black conidiomata developed on mycelial mat in
potato sucrose liquid medium after cultured 7 months at 3 °C—7 °C), (12.95 —20.42) pmx
(4.98-7.97) um [av. (16.75+1.89) umx(6.47+0.86) um], 3 septa, rarely 4-5 septa, fusiform or
ellipsoid, pale brown to brown, median two or upper three cells darker than the basal one, ap-
pendages laking; Conidia formed on mycelium (cultured 18 d on PSA plate at 10 °C),
(12.45-59.76) umx(4.98—11.21) um [av. (30.10+£11.16) umx(7.26+1.28) um], 2—9 septa, fusi-
form, clavate or worm-formed, initial slight colour, gradually altered to brown. [Conclusion]
The fungus was identified as Discostroma fuscellum (Berk. & Broome) Huhndorf, based on
anamorphic morphological characteristics and molecular identification (GenBank accession:
JF320818). This is the first record of Discostroma fuscellum as the pathogen of apple
moldy-core disease in China.

Keywords: Apple, Core rot decay, Discostroma fuscellum, Seimatosporium lichenicola, Sporocadus
lichenicola
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ARIRSL, MBS RAS T 30 R HE T EY),
P T2 FE W L1 B3 Trichothecium roseum | 3%
AL LB Truncatella angustata, =5 #LR 8 T
OBk R )
F. moniliforme . #5#%ffd Alternaria alternata, #Hb
J& 5¢ B Coniothyrium tirolensis . 1= 53 )& 5¢ %
C.pirinum . # #% #f1 Coryneum sp. . % &

Fusarium arthrosporioides .
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Broome) Huhndorf,
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N B A5 (0, JBEREFEIS 22 mm—33 mm, av.
27.0 mm=+4.7 mm,, 2R AERER S H AR SORAEIR
FF (B 1A B)o Yl S = UL 22, &
WAL P24 o Sy B R TR RIS, 100%74)
B R . X R R
2.3 RIFERSHFE

TE PSA P4 | 10 °C K55 18 d, KA 22 H
B, R KR A, AR AT A R e
o R4 FRAHUE R fRE, 2 )5 R AR
THe, ALk 2R, o, AT
WA IR, WiEMB e, A ERFEIY . BRak
B HUIR, (12.45-59.76) umx(4.98-11.21) um, av.
(30.10+11.16) umx(7.26+1.28) um; H. 2-94~fFfis,
TR 22 . Al Al & 7 AR R A A T

(& 1C, Kl 2G—K).

TE PS Wit 3°C-7 °C ¥53% 7 A, TEm 223
KRR ERA 1 mm RO ERT,
A FRE22IR, R, TTEEIRE 6, R
BAURIE, AT RZH 3 MR, b
B 4-5 PR, i sSEGIEIE, PimZl
P 50 B — oM 2, IRAR (0 AR (R, BEAH A (AR
IR, MfHE 22k, (12.95-20.42) umx(4.98-7.97) um,
av. (16.75+1.89) umx(6.47+0.86) um (/& 1D, I
2A-F),

Pk GSAA-0182 =4 TorA: {4 L5y
AT HIESFIES Sutton 7 H % 3% ot

Seimatosporium lichenicola (Corda) Shoemaker &
E. MUl ik HA—50,

Bl 1 GSAA-0182 1AFHFE R EEFE R A FRAENR
Fig. 1 Symptoms of diseased apple and culture morpha of GSAA-0182
AL B H2RE 30 d AWAEIR(15 °C-20 °C); C: 7E LB EMBUE(PSA) T4k - 10 °C #5535 18 d; D: 7E L& B MK (PS)
etk 3°C-7 °C 1532 7 H, WL by AR SRS R F0F e (SR fL T 4E).
Note: A, B: Symptoms of diseased apple by injected inoculation after 30 d at 15 °C—20 °C; C: Colony morphae cultured on PSA plate
18 d at 10 °C; D: Black conidiomata (acervuli) developed on mycelial mat after 7 months in PS liquid medium at 3 °C-7 °C.
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2 GSAA-0182 2 7S45E
Fig. 2 Morpholodical characters of GSAA-0182
o A-F £ PSR 3°C-7 °C 35532 T A, i B F# R Tor A8 A E A G-K: 7£ PSA Pl | 10 °C 35
3£ 18d, RO T . PN R AR THE, AR A=300 um; G=120 um; B, D. E. F. I, J. K=50 um; C. H=30 um.

Note: A—F: Acervulus and condia formed on acervuli in PS liquid medium after cultured 7 months at 3 °C—7 °C; G—K: Condia, co-
nidiogenous and condial piles produced on PSA plate at 10 °C, 18 d. Scale: A=300 um; G=120 um; B, D, E, F, I, J, K=50 um; C,
H=30 pum.

24 HEBESFLEELER AB594806.1) il 418-BB (GenBank % % 5

BLASTn ZMi45 5 7R, GSAA-0182 (Gen-  GU244511.1)(% 18S rRNA #4351, ITS1, 5.8S
Bank %35 JF320818) Discostroma fuscellum  rRNA. ITS 2 4351, F128S rRNA #5751
4% B % NBRC 32680 (GenBank % 3% &  [FIVEMES 99%.
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96
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08 Discostroma fuscellum (AF377284.1)
Discostroma fuscellum (AB594794.1)

Discostroma fuscellum (GU244511.1)

Discostroma fuscellum (AB594806.1)

GSAA-0182 (JF320818)

Seimatosporium discosioides (EF600969.1)

94

Discostroma tricellulare (EU030327.1)

Discostroma tricellulare (AF377285.1)

100

Pestalotiopsis olivacea (EF055215.1)

A
0.005

Pestalotiopsis microspora (AF377291.1)

3 ET rDNA-ITS FFIXRA NI EMZBFEERE K GSAA-0182 RE L B
Fig. 3 The phylogenetic tree based on rDNA-ITS sequence using NJ (Neighbor-Joining) methods
AT Bootstrap A5 Y S EFE 402K (=50%); MRS AASCYER B, HAYFSIR E GenBank; 55 M ERE

i GenBank 515 FrR: BEAMETRA A RS R 4548 0.005.

Note: The confidence values of 50 or above from 1 000 replicate bootstrap samplings are shown at each node, the sample in bold was
examined by the authors, and others obtained from GenBank. GenBank accession numbers are shown in the parentheses. Bar: 0.005

substitutions per nucleotide position.
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¥4 Sporocadus lichenicola 14 544 M,
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