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Identification and biological characteristics of a blueberry Diaporthe
stem canker pathogen

Li Yuan, Shi Lingbo, Fei Nuoya, FuJunfan, Yan Xuerui

(College of Plant Protection, Shenyang Agricultural University, Shenyang 110866, China )

Abstract A kind of blueberry stem canker was found in blueberry plantation and the symptoms consist of red-
brown and elliptical stem canker. In order to identify the pathogen, seven isolates were obtained by isolation and
purification. Phylogenetic analysis of combined ITS and EF1-« gene sequences showed that the isolates were loca-
ted in the same clade with Diaporthe phaseolorum. Compared with the morphological characteristics, the isolates
were identified as D. phaseolorum . The biological characteristics test showed that 25C , PDA were the best cul-
ture conditions, and it was not sensitive to light. This is the first report of D. phaseolorum causing diseases on
blueberry.
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Wt Vaccinium spp. » X4 WX R 8T
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D. asheicola™ |, D. baccae® F D. sterilis™' ., &= HEI
CGE TR Y B R IFIA D. vaccinii ™ fil D. eres-™
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ik 3 A BT PDACL 44 200 g, FZ B 20 g, B
AE8Y 20 g,7K 1 000 mL)#EFEHE I, 7E 25°C,12 h Yahg
TR FREFR 3~T7 d, PRERAR TR 22 44k 55 3R
PRZ RS R AT, HE T R Al TR AL S 1 T
PRORAEAE PDA RHAT I, F 4 C M RAEE .
1.2 HmEEBURMENE
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RERCARHEAT F NN 75, FHJCTR A 0 il e AR A0 11
P ER S mm BEUHERN I O L 0B AR A 2
AR IEBALFE , LTS PDA ek xR, B8 3 kY,
BRI 28CL90%RH), #5523 d 52k
PEEDE, B 3 d G R .
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TR fEE R RN BRI R (R 90 B o A A0 A
Wi 100 D IFBOLF- 1A
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728F (5-CATCGAGAAGTTCGAGAAGG-3)/EF1-986R
(5" TACTTGAAGGAACCCTTACC-3") Jy 8| ¥ 4%
SRR 1TS J EFl-o ZFEFH ., AR 2 L
R AR T2 B Udayanga S0 (071, 4479
ZUE I FL KRG I i 6 ZE A T AR TR ) A BR Y
AT AL T .

(3) ¥ A oA 7 45 5 F NCBI/GenBank H
HEFT HE XTI 280 X TR e B A O 71 R 7 371 A % i
LR A A [ AR 5 e T R AT (R D)
FH Mafft-win 8AE #4777 51 L X JS o 6T BB 35 B 43
SR Fe K A 293 (MP) J D33 (BD #6475 20 #r
Ll Diaporthella corylina CBS121124 {E & 4p #f,
MP Z3# 2% A PAUP4. 0b10 #£47, bootstrap & {H
KT 000, ¥ 17 51 5 A MrMTgui #4F, i
e AR, H] Mrbayes 44 x5 sl 51 3547
Bl 73, 456 2GR T s A, Phik 5 4L i bk
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Table 1 ITS and EF1-a accession numbers in GenBank of Diaporthe isolates used for phylogenetic analyses in this study
FEN B RS
Fi (1735 CES REEH GenBank accession no.
Species Strain Host Location T —

D. alleghaniensis CBS 495. 72 JNEEKEEHE Betula alleghaniensis Jin& K Canada KC343007 KC343733
D. vaccinii CBS 160. 32 KP & #AE Oxycoccus macrocarpus F[E USA KC343228 KC343954
D. eres LNSY003 W% Vaccinium sp. H1[E China KJ867089 KJ867090
ARS5196 tiJ& Ulmus sp. 18[E Germany KJ210533 KJ210554

D. infecunda CBS 133812 E PSR Schinus terebinthi folius (74 Brazil KC343126 KC343852
D. ambigua CBS 114015 PEVERL Pyrus communis FIE South Africa KC343010 KC343736
D. terebinthi folii CBS 133180 EPEEAMUAR Schinus terebinthi folius & 74 Brazil KC343216 K(C343942
D. cuppatea CBS 117499 MRS Aspalathus linearis mAE South Africa KC343057 KC343783
D. melonis CBS 507. 78 K Cucumis melo £ [E USA KC343142 KC343868
D. angelicae CBS 111592 Y% Heracleum sphondylium B F] Austria KC343027 KC343753
D. dauci CBS 315. 49 W% N Daucus carota fif 2% Netherlands FJ889451 GQ250348
D. stewartii CBS 193.36 4§ Cosmos bipinnatus = FI889448  GQ250324
D. sclerotioides CBS 296. 67 B\ Cucumis sativus i 2% Netherlands KC343193 KC343919
D. siamensis MFLUCC 100573 — — JQ619879 JX275393
D. australa fricana CBS 111886 W% Vitis vini fera AR Australia KC343038 KC343764
D. foeniculacea CBS 123208 /NEIFF Foeniculum wulgare % 4 Portugal KC343104 KC343830
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43R 1 Table 1(Continued)

G S
ITS EFl-a
CBS 187. 27 ZHB Camellia sinensis A Ttaly KC343107 KC343833
D. phaseolorum CBS 116019 Caperonia palustris F[E USA KC343175 KC343901
CBS 116020 Symphyotrichum subulatum Z[E USA KC343176 KC343902
PS03 K& Glycine max 7 % V. Croatia HM347702 HM347670
Ar2 43 Arctium lappa 7B . Croatia HM347705 HM347679
D. sojae CBS116023 K& G. max F[E USA KC343198 KC343440
CBS 127267 K5 G. max X . Croatia KC343199 KC343925
19), P CBS 115448  #%1l| Dichroa febrifuga th 7% Hong Kong KC343119  KC343845
D. novem CBS354. 71 FAT Polygonatum odoratum B 5 J¢ IF. Romania KC343158 KC343884
D. longicolla FAU644 K& G.max F[E USA KJ590730 KJ590769
PL7 K G.max 5B . Croatia HM347699  HM347683
Diaporthe arengae CBS114979 WifE Arenga engleri 1 [# 75 Hong Kong China KC343034 KC343760
Diaporthe sp. CBS 115595 BB Maesa perlaria [ F ¥k Hong Kong China KC343209 KC343935
CBS 115584 BB ILAAE M. perlaria 71 [E 7 #E Hong Kong China KC343208 KC343934
D. passi florae 15. 3. 1rl KL %E Vaccinium macrocarpon 2 H] Chile KC143196 KC533444
D. viticola CBS113201 % Vitis vini fera 7% 9 Portugal K(C343234 KC343960
D. asheicola CBS 136967  GiRiEAE Vaccinium ashei ) Chile KJ160562  KJ160594
D. baccae CBS 136971 BEIERE Vaccinium corymbosum BRA Ttaly KJ160564 KJ160596
D. sterilis CBS 136969 EWEEE V. corymbosum BAF Italy KJ160579 KJ160611
Diaporthella corylina ~ CBS 121124 #&/&@ Corylus sp. t1[E China KC343004  KC343730
L4 mEREREEYMFHERR 20,25.27 F130°CHy PDA F-AR F359%, 5% 5.7 Al
B EAE 5 mm B @ O 20 0] & T A ) B 3‘? £ 9 dJEarali R R s AR A E R 3 IR, R
(PDA,Czapek 5595 5 . WA, 818 Mg 5L W5 & FE A Excel 1 SPSS 17. 0 % £ 48 o 17 2 B f
BB SR ) « AN R IR R0 O il e 06 IR, 4 orHr.
512 h YRGS RE 24 hYERE RS L 7 25 C F 535, ) R
ST 57,9 d 5 IR B A B R AL R A -
3. 2.1 REESE
BIFFEA ) kB X A i TR A A JAR B0 1) 52 i 2 WA LU B a A B v T S — 20 7 Bk

5 mm BB PR R RV BAR. 0 E T 15, BEREK. ERG T L IERS LR 2.

®2 NEHEELSBERINERGRHBEER
Table 2 Isolates of the pathogen of the blueberry stem canker
FE[R & 55 GenBank accession no.

# k5 Strain no. % £ Host K4EH Location T EFla
LNZH041 W AF Vaccinium sp. LTV Zhuanghe, Liaoning KU375746 KU685380
LNZH087B W AF Vaccinium sp. LT Zhuanghe, Liaoning KU375749 KU685383
LNZHO076 A W %F Vaccinium sp. TV Zhuanghe, Liaoning KU375748 KU685382
LNDDO007 We%F Vaccinium sp. LT F}% Dandong, Liaoning KU375738 KU685371
LNDDO11 W% Vaccinium sp. LT} 7R Dandong, Liaoning KU375740 KU685373
FZXMO061A W &F Vaccinium sp. K YT Changting, Fujian KU375716 KU685349
HLJYCO010 W &F Vaccinium sp. MV Yichun, Heilongjiang KU375717 KU685350

2.2 REEHRENE £, R BE L BE K 3~5 mm, JRBEIR 2K, 4580 9 d

1 28 AR A 3 d IR MR BLIRME 5 W BEAREEY & A BE S 10~20 mm, Ji 38 o ]
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2.3 REEESFEEREYFHFE

PRRRTE PDA JE3R 06 1,25C 12 h JEmi &40 T
Kigk 7 d, W EAAEE] 90 mm, F 5 HEEHAR,
PRI 22385 R B3O8 Y BN R Y TR].C e 20 (B 1), 7
PDA | 20 d 7647 ] Jo HE I i A= 5028 A BR0E B0 Bk
R A3 HE A0 4 o 43 2B A TR 40 DA AS A0 0
o T . FEE A EXER 15 d 24 AT RU
SR T BTSN ER T RES
5 PDA _Ej= 20 A A 5 A A (B Te, D, Bide
Gy RS AR S AT AR A TR (16, 04~24. 57) pm
X (1, 92~2, 42) pum ([ 1g) . P2 LE BRI 23 1k 1

Foa BT (5. 95~7. 92) pm X (1. 64~2. 59) ym,
T BN AL MIEE 5 2 k. g BT (6. 69
~19.79) pm X (0. 62~1. 18) um JC o FE A , P, 45
B — B T — A SR WA R y B3 A £
FE 1o,

TEAS [R]85 5 3k AN [) 6 R SCAS [ I B2 25 1 93K
T2 R R B bR IS B AE PDA AR R AE
PDA FAE KRR, 7 d Bk B4R 90 mm, fEA[F
JEE R AR TR R A T B PR Iy Oy 25 C>30C >
27C>20C>15C. B AR AE 25 C & 1F T 4 K.
7 dE ¥ EAR N 90 mm. 7E 15 CHI 20 CA&AF T i 22
AR Bt B 9RO d B 22 TR K I RS B R I
(90 mm) , IO B 22 A A TCW] 8 R0 L 8 4 Bl %
N EZBRRIER R K

Fyonk

b AR o

a: FAASAR T IEAF 2R R, b: 7EPDA_ERESRT dITEE; o 4 AT d: 363 d TR0 AR I RFRL AR e 261
P B e 0 e X U o R M X U e e (U s
a: Natural symptoms on blueberry stem canker ; b: Colony cultured on PDA for 7 days; c: Conidia; d: Symptoms on blueberry
3 days and 9 days after inoculation, respectively; e: Conidiomata sporulating on alfalfa; f: Pycnidia; g: Conidiophores

B 1 E&sERmniEik RRREEESEHE
Fig.1 Symptoms of the blueberry stem canker and morphological characteristics of the pathogen

2.4 STFENMFEERE

IR B B 9 ITS J37 41 K B o4 555 ~ 584 bp,
EFl-o JPHIHJE N 323 bp, #H 5 GenBank T 1Y
B MR 17 5 AT B S IR R R B4 BT .
ETHAGRERMN ARG KBRS DR ARk S
Ar2 PS03.CBS116019 } CBS116020 15— 2K

(PP {8 1/BS1{H 99) . 5. T Diaporthe phaseolorum Fhit
N, S5EIRIERY D. vaccinii D. ambigua . D. australa f-
ricana . D. neotheicola (BIELF A D. foeniculacea ). D.
viticola . D. asheicola. D. baccae, D, sterilis Fll D. pas-
si florae J D. eres {b T AR (K 2), G5E5TEA
FHHE S E IR R N Diaporthe phaseolorum ,
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——15.3.1r1 Diaporthe passiflorae

Ar2 D. phaseolorum
LN'DD&W
LNZHO087B
PS03 D. phaseolorum
HLJYCO010
LNZHO076A

LNDD
CBS 116019 D. phaseolorum
CBS 116020 D. phaseolorum
CBS 116023 D. sojae
nw |PL7 D. longicolla
CBS 127267 D. sojae
FAU 644 D. longicolla
CBS 507.78 D. melonis.
CBS 133180 D. terebinthifolii
199iCBS 111592 D. angelicae
CBS 315.49 D. dauci
CBS 193.36 D. stewartii
CBS 117449 D. cuppatea
CBS 354.71 D. noven
CBS 133812 D. infecunda
CBS 114015 D. ambigua
CBS 296.67 D. sclerotioides
MFLUCC 100573 D. siamensis
AR 5196 D. eres
LNSY 003 D. eres
CBS 160.32 D. vaccinii
19-CBS 495.72 D. alleghaniensis
0618 o~ CBS 114979 D. arengae sp.nov
1oqg CBS 115584 Diaporthe sp.
CBS 115595 Diaporthe sp.
CBS 115448 D. hongkongensis
5263 CBS 123208 D. foeniculacea
BS 187.27 D. jfoeniculacea
CBS 136971 D. baccae )
woor CBS 111886 D. australafricana
CBS 113201 D. viticola
CBS 136967 D. asheicola
CBS 136969 D. sterilis . .
CBS 121124 Diaporthella corlina

0.1
FFITSHIEF 1-al A5 B, FAIMPYEFIBIEEK A% R 58 K &M, CBS121124 Diaporthella corylinay b
The Maximum Parsimony(MP) and Bayesian inference(BI) tree generated from the analysis of the ITS and
EF1-o combine gene, The tree is rooted with Diaporthella corylina

0.90/92 L

B2 ETISHEFl-« ZEEAKAMENESHEXTRHRANRELEH

Fig. 2 Phylogenetic analysis based on combined ITS and EF1-¢, gene sequences of the blueberry stem canker

3 &St

(i) 8 5 J L P TG 1 B Sy $UA 25 SRR TR Phomo p-
sis s AT AE AR ) ) S0 TR B N ZE TR AT R g
KBRS AT IZ 0 A7 2 1)L 5T R A
U S EA YR R PE AR RS
N UE S SRR WiEL /W NTTE AL I =

Diaporthe phaseolorum W] 5| K 52X it 1%
e R S S AT E YRR
AWFIEE AL SR B oy B RNZ R . BUAEXS T[] e
JREL S E TR o T A T AR
V2 s ] 1TS P45 G B A F R R R S 8] JAE 52
FLE (1 BF 5 : Murali 89 8 58 5k A Al R Tectona
grandis W AR 11 AR TTS P81, SCRpk
FI A 1) 18] 48 76 T TR ik A 37 2 A X — 258
B ITS F¥ 41 53 Bt 7 & ] ik K i 58 S, 22 PR
B HT HCERANBE PR AT BE A S A i ) B R T IX 0
Hiltn Santos %% il van Rensburg 241" 32 ] TS Fl
EF1-o JPA45 G TE 257 M T& R AR 5 R e JE 1 -
%% Aspalathus linearis TRASASFE R [E] JFE 5T & AR5

5 AH . A SCEPEAE R LA SAH R R TTS
5 EFl-o ZERBC S M8 RS8R B RERS AR 47 s
PR Rk H AT 25 (D. sojae., D. longicolla) & ¥
B b O AGE 1 1) R 5T i HA R B T IX )
AR R G KB WA R BN D, vaccinii 5
D. eres2E % RB5E, D. neotheicola (B H A D.
foeniculacea )5 D. baccae LG IEWEL LR,
i D. viticola fl D. asheicola }3 D. australa fricana
MR, 25 R Lorenzo S MW FE 45 R — 37,
ARIHGE W) D. phaseolorum NMUERGE LR E L5
Widg b AR Y ] e e I TR AR AL T AN W) 43 5, TR T
EIEE ARYIER_EWAFFEZE S, Diaporthe vaccinii
7E PDA FAERK I P TE 28 BAT 3R 3 BB A IR 5
S04 Z W AR 0 T R A 7 0 2731, TE ]
SEM% ., i D. ambigua, D. australa fricana, D.
neotheicola 1 D. passi florae 5| #2230 FE 2 A
TIN5 BE o S ) 1 12, i T AR A2 A\ 3 B
F3E . FEHGE R Diaporthe eres M HEAL 5% 2F
IRAR A 3 25 2 Al . £ B Ab Diaporthe
vaccinii FEGEEEHRS IR E T LIRE D. vacci-
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