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Abstract: Based on maximum parsimony phylogeny tree of ITS-nrDNA sequences of 22 isolates collected from Shaanxi Province
and 40 isolates downloaded from GenBank, Botryosphaeria species from China were clustered into two groups: BDGroupl was
composed of B. dothidea isolates, and BDGroup2 from Guanzhong region of Shaanxi Province was a distant related group.
Cultivation characteristics, conidial size and pathogenicity of the Chinese isolates indicated that pathogens of apple ring rot disease,

apple stem dry rot disease, pear ring rot disease and peach gummosis had high homogenous with B. dothidea, and they were all
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clustered in BDGroupl, supporting the idea that B. dothide and B. berengeriana are synonymous. The MP (Maximum parsimony)

tree also showed that B. ribis was not the synonym species of B. dothidea, and B. ribis was more homogenous with B. parva

Pennycook & Samuels. The other Botryosphaeria species were also discussed in this paper.

Key words: tree canker disease, Botryosphaeria dothidea, B. berengerian, B. ribis, MP phylogeny tree

Botryosphaeria Ces. & De Not. FIT 5 3 I A5t
Yo e T L R AR HOR . Smith (1934)
T UCARIE b AR G AR AE A 20 B 34 )& L
BMHEY), foE B ERA R SRR BRI
HAARHIRY . /N (2001) X Botryosphaeria sp.
EE A ARG AR DU TR PR B, B TR ¢ 11
AR HIEFHERRRT 40 A R RE B, TR AR A
Y T IR Bkl TERAGZE . R
SEEAR . o, Botryosphaeria dothidea (Moug.:Fr.)
Ces. & De Not.f&. 5 )37 F %, & 45 4ME (hnt
RS AS & R 40 N gD ERE, %8 IR
MR SEERHSER . AL BRSO fE H

KHILIK, Botryosphaeria Pa] Kk JEZSAHARL
ZIEARGMIA G OIS AIER 75 )
IAFAEAS SURGEAEHRFAIE (Smith 1934; SUREAIX) &
A 1987, AR AT 1 AR TG 2R Ao ) ST AH 2
Wil &M ZBBGRILE 261 M4, BKINZ
20 MRl JCPERUARGE A 8 M@ A, 1 A B RAX
4 )& (Fusicoccum Corda, Diplodia Fr., Dothiorella
Sacc. Il Sphaeropsis Sacc.)(Alves et al. 2007; Phillips
1998). &ECHENAIEEM YA B dothidea
(Moug.:Fr.) Ces. & De Not.. B. berengeriana de Not..
B. ribis Grossenb. & Dugg.. B. obtuse Schwein. B.
lutea A.J.L. Phillips. B. parva Pennycook & Samuels
55, AHRTCPERIFNER Neofusicoccum australe (Slipper,
Crous & M.J. Wingf)) Crous, Slipper & A.J.L.
Phillips. Lasiodiplodia theobromae (Pat.) Griff. &
Maubl.#t, % UL Dothiorella gregaria Sacc. 3K (5
FERIX A 1987; [ EZE 1987; 1] EIHEAF 1979).
TR, MTFRRFEHRIAFIIRA, —LfE
JEASHEY) - LRI E S 1 R G0y LA 30
W, TP P IR OC SR AR W b [ WY, 2
B. dothidea (Moug.:Fr.) Ces. & De Not.5 B. ribis
Grossenb. & Dugg A2 58 AR KT, /&

http://journals.im.ac.cn/jwxtcn

TetER LS Sphaeria dothidea Moug.:Fr.. Fusicoccum
aesculi Corda. Phoma flaccida Viala & Ravaz. Phoma
feniformis Viala & Ravaz. Macrophomopsis coronillae
(Desm.) Petrak. Dothiorella reniformis (Viala & Ravaz)
Petrak & Sydow. Camarosporium flaccidum (Viala &
Ravaz) Zachos; Ji# LB N Neofusicoccum ribis
(Grossenb. & Dugg.) Crous, Slippers & A.J.L. Phillips

(Phillips & Lucas 1997; Phillips et al. 1998, 2005,
2007). H 1985 FJ5, HZ EEX B. dothidea )70
PR R) T Fusicoccum aesculi Corda (Pennycook &
Samuels 1985; Phillips 2000; Crous & Palm 1999;
Crous et al. 2006; F4&FI5% 2003, 2007), FEAZ L
Dothiorella gregaria Sacc.EFR C5ofE 1987; [w] Ke
1987 ; 3K 2 M %5 1999 ) . Dothiorella Sacc. 5
Fusicoccum Corda K73 A= {1 A8 A 1 e h 2 H L $4E
REF3 AT KA, Crous & Palm (1999) 1A
K EUFFs Dothiorella Sace P JUAE Diplodia Fr.J&%,
HAHMIAE Dothidotthia (Shoemaker) M.E. Barr
W, 1M Phillip et al. (2005) %} Dothiorella B Fh D.
pyrenophora FAFRAKIFFR KIN, D. pyrenophora
AT R B RS U B AF T Diplodia Fr., 1A
HMNARTH Dothiorella Sacc X Ng% . [F4E, %I ITS
PR G270 KL, BT Dothiorella Sacc. F11%)
WEAE Botryosphaeria J&™, MiFFAFE Dothidotthia,
BRI Dothiorella 14 Botryosphaeria JoMER 2
— (Luque et al. 2005),

AR ARERR . SR B Bk ER.

B SE R ER 22 AN IR BARAE TR & 2 2 1
il &, 4T T B. dothidea 1 B. berengeriana 3%
PE 3 AT ORI S FIAZRE A3 s RN B X I TS
HI53HT, FEE5 4 GenBank AR 40 NS [EIFH T RE
T Botryosphaeria J&WNANFIFILE ITS X B 7
T RGP KR FR, UHAMHMWILE Botryosphaeria it
7903 B TP R it PR A
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1 AR5 77 %
1.1 i EMERENS S

FEBR VG5 55 A R AR 2 TR B350 903 4T
FRRINEAT /0B B8R, BRI Ay (3R 1),
BT A JE 1 B R R 5 T2 AR AL 20 #I L Dothiorella
gregaria Sacc.fi %, A VEMIYN Botryosphaeria
dothidea (Moug.) Ces. & De Not..
1.2 DNA $2EX

WARREFRY) TR 22, DNA RIS ik 2 55

(1999).

1.3 SI49F0f [z AR

I IG5 SR B AR A R TR e o 1) R X

ATS) WA G ITS, M ITSy, SIHTHIN: 1TS;:

5'-TCCGTAGGTGAACCTGCGG-3', ITS4: 5'-TCCT
CCGCTTATTGATAT-3'. PCR Jx N4k &N 50uL, Jx
4 s 94 CTIAEYE 2min; 94°CAEPE 30s, 57.3°C
Bk 30s, 72°CIEAf 40s, 3L 30 AMEFF, )5 72°C
ZEAf 10.5min.
1.4 DNA FHIMZEFD 1TS 5504

PCR W& 4L G, IRA8 Bl E AN TREA
AJ AT DNA XU R, 3051402 PCR ™14 514) .
J¥ %1 Chromas.exe X F AT 51T 5 #2428 GenBank,
J#H) BLASTn 247 [RIYEE HE#L .
15 R R BEMRIEE

M GenBank FHIEEAICTS, HH Clustalx
181 AR T RS 55, MIBRGIRAL R SRR AL
s ARG AL S AT MEGA 4.0 B HEAT &
SRAE DM, LA (bootstrap) HEATARIM, I
T34 1,000 X, K KRIZIH (MP #, Maximum
parsimony tree) F14FHEH (NJ #, Neighbor-joining
tree). RGK B WA PRI, —BkE
#( (Consistency index, CI). fRBEFE# (Retention
index, RD) %51 MEGA 4.0 feffti i, NI & KA
#R¥% (Maxium Composite Likelihood Method) 1157
puig 3 VNI LR IR S bt (3 SN I E A 2 |
Tajima-Nei A0 41 0 S48 RO RS E o
1.6 B iEE

FIRIE 103 B R o R P 2 3R, B
W E B. dothidea %37 RIEURVE . HISERTE %

B. berengeriana ¥R NV Populus canadensis
Moench., WESWME, FHdt— LW B. dothidea
Y5 B. berengeriana {EEURYE FIY 2R

1.7 B. berengeriana 5 B dothidea 1ZF4FHMEFA 5
& F K NIE

R AR 2] PDA Hi7R3Ek | 25°C R IR,

MR LR TR . K22y TSR A RS
AT, R RN O BENU SRR 50 ANk
TR

2 R G9M
2.1 rDNA-ITS [XEZH) PCR ¥ 18 K M FF 45 R
PR IR A5 027995 BT B PR T tDNA-ITS X B
PN A 484—849bp, “FIYKJE 547bp, T34
GC 1t 53.4% . M7 45 RAR N Ja $ 48 # GenBank
Bl e, BBUT 55 WA 1,
2.2 rDNA-ITS IR KR
B IAT R ARG AL P A AL R UEIBR , 24T 280
NI T 8. P14 MEGA4.0 #RA4A6 £
ff) MP i K (Length) =220, — &tk
(Consistencyindex, CI) = 0.704762, ilFA7FFR%L
(Retention index, RI) =0.924205, ML
PEFREL RCI = 0.645308 (for all sites) o 4 HB AR
PR3 8 ANMBE, BB EEEE 0.109, J74EZAE
P 0.095323, BENITAILH W2 FENE, BEMTHIZ
FEPE N 0.14748E8, Tajima-Nei Zii1E 0.369369 (%
2), JPAIP LR, dMbARE, EWRIERE, |
SREFAE P R R B . M MP B
NI W AR B AR —3 (B D
MW MP HEAR BRI LA B, A R
Botryosphaeria 7t Leucostoma “NANF I 2 G b
i LAA> g 8 NEE (B 1), B. dothidea 5K H 3R IH
CEBIRBRIE R A 0 73 A, &
R EAT 9 g 2 /N K#E: BDGroupl 5 GenBank Il
&) B. dothidea #{5EAE—2; BD Group2 P ik
KA ECHREH, MALsHE, 5 Botryosphaeria
ERRIIVIPS? S FSuil J=E il R A TN
SRR B LUN R B. dothidea SE% K 3
I, Sy BERAERE AN, 1TS 34105 3 FF B.
dothidea 55 B. berengeriana 1 [R5t 4 WM &5

WAR
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Table 1 The tested isolates including isolates from GenBank

WS i KA wE e
Isolate Species Locus Host Accession number
NW287 Botryosphaeria berengeriana de Not. %74 Shaanxi Malus sp. EUS520177
NW299 Botryosphaeria berengeriana de Not. B4 Shaanxi Malus sp. EU520101
NW300 Botryosphaeria berengeriana de Not. %74 Shaanxi Malus sp. EUS520129
NW255 Dothiorella gregaria Sacc. B4 Shaanxi Salix sp. EU520053
NW257 Dothiorella gregaria Sacc. %74 Shaanxi Populus sp. EUS520054
NW259 Dothiorella gregaria Sacc. [ 74 Shaanxi Populus cathayana EU520150
NW262 Dothiorella gregaria Sacc. %74 Shaanxi Populus deltoids EUS520132
NW267 Dothiorella gregaria Sacc. B4 Shaanxi Populus sp. EU520055
NW268 Dothiorella gregaria Sacc. %74 Shaanxi Populus sp. EUS520151
NW269 Dothiorella gregaria Sacc. B4 Shaanxi Populus alba EU520133
NW270 Dothiorella gregaria Sacc. %74 Shaanxi Populus sp. EUS520175
NW275 Dothiorella gregaria Sacc. B4 Shaanxi Populus sp. EU520230
NW281 Botryosphaeria dothidea (Moug.) Ces. & de Not. %74 Shaanxi Salix sp. EUS520057
NWw283 Dothiorella gregaria Sacc. B4 Shaanxi Populus sp. EU520233
NW290 Botryosphaeria.dothidea (Moug.) Ces. & de Not. %74 Shaanxi Pyrus pyrifolia EUS520102
NW339 Botryosphaeria dothidea (Moug.) Ces. & de Not. B4 Shaanxi Populus cathayana EU520231
NW353 Botryosphaeria dothidea (Moug.) Ces. & de Not. %74 Shaanxi Populus sp. EUS520170
NW376 Dothiorella gregaria Sacc. B4 Shaanxi Populus tomentosa EU622248
NW572 Dothiorella gregaria Sacc. %74 Shaanxi Malus sp. EUS520232
NW630 Dothiorella gregaria Sacc. B4 Shaanxi Sophora japonica EU520204
NW666 Dothiorella gregaria Sacc. %74 Shaanxi Pyrus pyrifolia EUS520126
NW669 Dothiorella gregaria Sacc. B4 Shaanxi Populus sp. EU520095

X2 RIS H Tajima' s LG

Table 2 Results from Tajima’s neutrality test for 64 sequences

m S Ps [C] m D

64 112 0.407273 0.086136 0.095323 0.369369

Ee m AFIE S NN EALR, p AR REL © WREANEERLS BAL
R n TR Z FEME, D 24 Tajima K56 fH.
Note: m = number of seqences, S = number of segregating sites, ps = S/m, ©

= ps/a;, and @ = nucleotide diversity. D is the Tajima test statistic.

M-0-Q A G A5 MEE, W5 T B. mamane D.E.
Gardner 5 B. rhodina (Berk. & M.A. Curtis) Arx. B.
quercuum sensu Dingley . B. obtuse (Schwein.)
Shoemaker. B. theobromae (Pat.) Griffon & Maubl.

http://journals.im.ac.cn/jwxtcn

SRR, HAREFRMER 1AWRE, WORFIEIE I
SRE R AMBAL AL . R-P FEALS T B. ribis
5 B. parva, %45 R 8oR: B. ribis Y5 B. parva 5%
KA, MY B. dothidea SRERFRIL. S-1-P il
& T B. samentorum A.J.L. Phillips, A. Alves & J.
Luque. B. iberica A.J.L. Phillips, J. Luque & A.
Alves. B. protearum (Wakef.) Denman & Crous. L-A
B2 B. laricina (Wehm.) Arx & E. Miill.. B.
australis (Cooke) Petr. BL #Fl{ B. lutea AJ.L.
Phillips, A B — N K E ', Neofusicoccum
austrate (Slippers, Crous & M.J. Wingf.) Crous,
Slippers & A.J.L. Phillips A H LM r —, B
vaccinei (Shear) M.E. Barr HU.0HURE b —H¥ .
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Botryosphaeria lutea (EU673311)-1.seq
Botryosphaeria lutea (AF452551)-1.seq
Botryosphaeria lutea (DQ233606)-1.seq
Neofusicoccum australe (F1441624)-1.seq
Botryosphaeria laricina (EU442284)-1.seq
Botryosphaeria australis (EF591911)-1.seq [1-A Sub-group
Botryosphaeria laricina (AB041245)-1.seq

Botryosphaeria australis (EF638777)-1.seq .
Botryosphaeria sarmentorum (FJ228180)-...

Botryosphaeria iberica (EU331076)-1.seq

Botryosphaeria protearum (FJ150705)-1.seq :| SP Sub-group

BL Sub-group

Botryosphaeria protearum (EF591912)-1.seq
Neofusicoccum ribis (FJ153800)-1.seq
Botryosphaeria parva (EU812205)-1.seq
Botryosphaeria parva (F1545228)-1.seq
Neofusicoccum ribis (F1153798)-1.seq
Botryosphaeria ribis (AF452527)-1.seq
Botryosphaeria ribis (EU339525)-1.seq
Botryosphaeria parva (F1214103)-1.seq

R-P Group

Botryosphaeria mamane (EF118051)-1.seq
Botryosphaeria mamane (AF246930)-1.seq
Lasiodiplodia theobromae (FJ478102)-1.seq
Botryosphaeria rhodina (F1449899)-1.seq
Botryosphaeria rhodina (EU600925)-1.seq
Botryosphaeria quercuum (AF383949)-1.seq

:IBM Sub-group
:|BRh Sub-group

Botryosphaeria quercuum (AF243399)-1.seq :| BQ Sub-group
Botryosphaeria stevensii (F1228165)-1.seq 1BS Sub-group
Botryosphaeria obtusa (F1171717)-1.seq

Botryosphaeria obtusa (EU331083)-1.seq BO Sub-group
Botryosphaeria obtusa (EU080924)-1.seq

Botryosphaeria obtusa (EU012382)-1.seq J
Botryosphaeria dothidea ( EF591915)-1.seq ]
NW270.seq

NW666.seq

NW281.seq

NW376.seq

Botryosphaeria dothidea (EU441944)-1.seq
NW669b.seq

Botryosphaeria dothidea (FI752750)-1.seq
NW299 (EU520177)-1.seq

NW262.seq

NWS572.seq

NW275.seq

NW259.seq

NW268.seq

NW630.seq

Botryosphaeria populi (AY640253)-1.seq
NW353.seq

Botryosphaeria berengeriana (FI441665)...
NW300 (EU520213)-1.seq

NW339.seq

Botryosphaeria dothidea (FI752747)-1.seq |
NW287 (EU520101)-1.seq
NW290.seq

NW267.seq

NW269.seq

NW257.seq

NW283.seq

NW255.seq
Botryosphaeria vaccinii (AF243404)-1.seq ] BV Group
sequences2-1.seq

BD Group 1

BD Group 2

sequencesl-1.seq :|Outgroup (Leucostoma)

L-A Group

S-I-P Group

Complex Group

1 Botryosphaeria WP Rk it

Fig. 1 Maximum parsimony phylogeny tree of Botryosphaeria.
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2.3 BURTENE

NTHRLmEXN, 28BN LW B
dothidea (NW257) 5 3 5L JL S [m] A7 AR 28 1) 00
Pk, 4R 18h J5, HHARSERI R (B 3), H3F
RACLUR TR (NW299) 80 Ints, 15d Ja24 k0 (1
4), ZEERKWY, B. dothidea 5 B. berengeriana 1t
Mk B 3 BA MR SoEYE, X, ¢
RE5 MR T, S iz R R S i
TR
24 EFHERDIERF KRN

Wit 2093 R FH S RAC LU IR 7E PDA - FAEK
FRIETC 28 5, I G 7= A1 SR g5, 4]

W hat, hgw2REN R, e
W% AR O, S IR (. AR 2K
ik, HATEReKAt, 2 REsRadiiinR, £
AT R R, R R . R
LR, RREUR, ARG TRIL, S
BRI 75

X 8 43 AR TR R S 1) 43 A I 2 SRR
Wl: B. dothidea 5} "EH#1 121 IE, HFR, P
K/N: 27.4%6.5um, L/B Jy 4.3; RGO
L7 HR IR, O ] B S A, P R
25.7x7.0um, L/B K 3.7 (%3, K 3), —HMEL
HES, KNLREXI, EERMEL,

2 FRRHREERTIERENZXIET A, B: RS E RIS L3S, R 2 A RIWERTLR 1 AR, C D: 354

SOREER I, R R

Fig. 2 Cross inoculation using pathogens isolated from apple rot canker and poplar canker. A and B: Symptoms of apple rot canker (‘Fuji’) showing 2

inoculated sites and 1 contrast; C and D: Symptoms of Populus canadensis canker showing inoculated holes on the branches.

Nw257 NW299

NW299 NW257

3 Botryospheria dothidea (NN257) 5 B. berengeriana (NW299) RYIEFR4FERNEBFRTS (600X)

Fig. 3 Characteristic of conidia and clone of Botryospheria dothidea and B. berengeriana, showing aerial hyphae distributed in the Petri-dish and

morphological characteristic of matured conidia (600x).

F 3 HEBRFKIEL
Table 3 Length and breadth rate of conidia

Botryospheria dothidea Botryospheria berengeriana
L T
ERT R CRxFE) MERT KRR AT R CRxE) MERTK
Isolate Isolate
Conidial size (lengthxbreadth) ~ Length/ breadth of conidia Conidial size (lengthxbreadth) Length/breadth of conidia
NW257 21.5%6.4pm 3.36 NW299 26.6x7.6um 3.62
NW255 28.0%6.4pum 4.38 NW219 25.1x7.1ym 3.53
NW630 30.6x7.6pum 4.03 NW287 24.3%6.9um 3.52
NW281 27.9x6.3um 443 NW300 23.6x7.2um 3.28
NW262 29.1x5.6pm 5.19 NW290 29.1x6.2um 4.69
V34 Average 27.42+2.37%6.46+0.45um 4.27+0.47 25.74+1.69x7.0+0.36pm 3.7240.38

http://journals.im.ac.cn/jwxtcn
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3 Wik
1911 4, HH Crossenbacher Al Duggar MU S

SO E S B. ribis, HRIZERES R 2
KNI B 5 Putterill (1919) 1 Fenner

(1925) 435l R IRAZ BT i A5 2% 31 SRR R F SR 5

(Ainsworth 1961), Arx & Muller (1954) AN B.
ribis 5 B. dothidea N A5+ 4, Ji) ZH%. H
1 1975, AT T U RERE 122 B HEAT FRBIF T INS ACE,
B. ribis Y B. dothidea 7], B. ribis N j& B.
berengeriana De Not. [¥][R#) 4 (Pennycook &
Samuels 1985). HILLLG, SERTRIRE. R
SO B SURN I LL B. berengeriana fin % . H
TAaSmE LA ER, RAWEELU B
berengeriana f. sp. piricola 1y % W FH 224 (R
1999; M I54E 1989). M ITS J¥4I R G K
F, B.ribis 5 B. dothidea N /N[EIWANFR, #4535
RAEARIRE T, 145 R SR Arx & Muller (1975)
FIE AL R B E I B i B S SR 5 G000
B TR AR A LR AR Bl gy 2 A
B, %15 B. dothidea #3555 K RiT. # 1 1005 T
GenBank AAii ¥ 3 4~ B. dothidea WIREFITK A
W B. populi. K H kW L H Botryosphaeria
berengeriana WAEEEAE[Rl—Rrh, KB B. dothidea
Y B. berengeriana 5% X ZR1T, SCFF Sutton (1980)
WA B. dothidea 5 B. berengeriana 23 7)) 544 ¥
B LRI IR B. populi 5 B. dothidea W g N [
Y4 . EARBUZ 0 # K E 4 B. ribis 5 B.
dothidea Y147, £ (1979) A =3 AR5
DI RS o MWAHKRBERIE K, WM I3z 1R LA
B. dothidea F 473 .

AW B. ribis 5 B. parva SEGR R, #

RATF—#Eh, 5 Smith (2001) K RAPD A
SHTEE R, {H Zhou er al. (2001) FI ISSR oA
ST, R B. ribis 5 B. parva HREIISES
KR, AZFZPI X, AARBEAF. ITS &
G IE R : B. dothidea Y5 B. quercuum %%
Rk, FEAER—ANF, ALK Theissen & Sydow

(1915) (M. B. obtusa J—AFAfIF, 5 B.
stevensii SEL IR AW, B. stevensii JFA
BoREAFIRFAE (Zhou & Stanosz 2001).

Britton & Hendrix (1986 ) 4% 2 4E% B AR
WCEIR TS &K B, B. dothidea, B. obtuse, B.rhodina
TE 0t W BE AL A A B, (B R K BL B
berengeriana. Britton & Hendrix (1986, 1989) ,
Stevens (1926) , Weaver (1974, 1979) , Pusey

(1989, 1993) , Biggs & Britton (1988) , Okie &

Reilly (1983) “EHGA K BRI it 700 -2 B.
dothidea 5|2, B. obtuse 5 B. rhodina B 55 8%
ANEUR o T AT N BB R R O B.
berengeriana, 1 RAPD FiARXfIEREPAr, T/E%
T AT IS KB, B. berengeriana 553 T JE B
Ll 56 00 B OC R I e — R, 10 oy —HE A
TR GUR A RLE SUR B (AR ORI S
2001) .

EFURME L, KZE Botryosphaeria T B AL
PR IN ) A R, AH A AE AR S
MR Bz AR Bk AL SR A n]
5 LT (R e TS SR S B R
R b A T i i 2R (9 35t T RE R CAR A 2R R e 2 5
2004; RAPAREE 20060, RAFTERFR AR AER
PAERTR/SE (L/B) A7AE 2220, (HIE W IEA
SRUNES EU R 7 EAN], B. berengeriana 5
B. dothidea A7AE R JEFSEG R R

ITS JPAER) 2 T B R Hrh, |
FEBALAR M b, ITS RS, AEERD
SR AN ZE N, Botryosphaeria FiH) 2% R M 75
ZHEIERS 900 ABFITH, ITS PAR 2Rk
0.095323, HEWNFHITCHI W ZHAENE, HER P12 Hf
PE} 0.14748E8, #:iET 0, Tajima-Nei Ztil{H
0.0369369, JFHIHH LR, HEARE, THIRIER
A%, HARIEFEAE A REA ke 122 .
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