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6 E: FRHELM(apple ring o) A FREZRE, PEAFREFMT, LELRHIMAER
F.OFRBLOATIARREEEZ. HFRR. 5th. AEFER, FHFRIBLIARKEREL KL
AiREl, wFERBL A, FRTRA. FRRE®RLR. FRETRER. BEERRF. RRKE
THFLWAER 4 LRI, F FHEEH Botryosphaeria dothidea. W Kk # %) &) £ X H B.
berengeriana. W AR # %) &) I @ 3L A £ A B. berengeriana f. sp. pyricola. =t #f 36
Fusicoccum aesculi. #F X % & & Macrophoma kuwatsukai. 3%% & 38 Physalospora pyricola F= % A&
KW Guignardia pyricola 5 5 % A EWALR . KIARFUL L F R E NI R EE, KHFR
Bomr—RkE46RE, SREARAANABRAR —FMRE, AREROIEHFHEKE B
dothidea A%k F E 2 =8 B. kuwatsukai., ZEHFZ 5 6 mEXBHRMAFERLERK, FELRA
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The revision to the Chinese names of apple ring rot

SUN Guangyu'’, XU Chao’, LIANG Xiaofei', ZHANG Rong'

1 College of Plant Protection, Northwest A&F University, Yangling 712100, Shaanxi, China
2 College of Plant Protection, Henan Agriculture University, Zhengzhou 450046, Henan, China

Abstract: Apple ring rot is a devastating disease on apple tree, which severely damages fruits
and trunks, and even leads to young tree death. Apple ring spot causes various symptoms such
as fruit rot, canker, and warts. Various disease names in Chinese including apple ring rot, apple
Botryosphaeria canker, apple fruit ring rot, and apple trunk ring rot have been used; moreover,
various Latin scientific names of the pathogen such as Botryosphaeria dothidea, B.
berengeriana, B. berengeriana f. sp. pyricola, Fusicoccum aesculi, Macrophoma kuwatsukai,
Physalospora pyricola and Guignardia pyricola have been used in literatures. The various
disease names in Chinese and pathogen Latin scientific names have generated significant
confusions in China. The current review summarizes domestic and international research
progresses on the etiology of apple ring rot. We propose that apple ring rot is a complex disease
equivalent to white rot reported in Europe and US, with the causing pathogen including B.
dothidea and B. kuwatsukai. Thus, it was suggested that “pingguo lunwenbing” should be used
as the Chinese disease name, corresponding to “apple ring rot” as the English name. Both B.
dothidea and B. kuwatsukai occur commonly in orchards in main apple production regions in
China, and great importance should be attached to disease epidemic study and disease resistance
breeding.

Keywords: Botryosphaeria canker; apple fruit ring rot; Botryosphaeria; Botryosphaeria
kuwatsukai

SERAE B0 (apple ring rot)™ A R AL
T, RECERR IR BT REER B,
F& F A BRI IE , 535 SR R A L
TR I RR R 3R R Mk Y = K 3 (57
FaSE 20095 ZERAESE 2013),

T 1929 FHEUL TRI(RFERE S
1963).  H Hii 7E 7 [ FCH 4337 4 7™ X 8-k & 2
Je HAE B S SR XA L AR | LTS
IR I T DX YT i AT A 5 ™ B K A (T
KA 2016). 2001 AFEAE G b X PR BUR K K
A, — BRI RTE 30%-50%, oS b
B (EIREMERAE 2009), BEEERELS
BRI, R AR 8 SEE s, (A2
WD 5 SR T &9 A ™ H (Tang et al. 2012).

UTREAR | R A | B i JBE e R Sl i AR
iz SN A e BRI B P | ihpy H
IR AR Bl 6 T e E, 2 K I AR AE T B
R KA

XET SERABLUN” S — M I LA
%, FNS— B Z —EE k. fEFRE AR
FAPK G 0RAL, SR80 |« SR
JE | SRR LR U | SPEARECT R B0 KA AL
PRI FEA R AR 2 o IrsesEk, B
Z LN R G T b bk N 2 o e B R TR 1%
SRS RN, B8R TR S0 e —Fh
B HE o A SRR T BEAE R [ N ST BT E e
X DOEERR L SESCATR IR T 2444
SR T MVE
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1 HXRFEEHERES S XFR

11 ERFREEEEEEILERE

] 7% JBE 2 14 J& Botryosphaeria Ces. et de Not.
i de Notaris (1863)& 7, HoHR A £ T 7 245 JE i
W B. dothidea, Hfw 5 R INT #5548 Rosa HHY),
HARFEE BB, de Notaris (1863)H§ /I £
%] Botryosphaeria, FHro L $E DU 1 78 18
B. berengeriana . von Arx & Muller (1954)%& {1
Botryosphaeria JE&RIF, TA A% FE I 4 B.
ribis J& B. dothidea W15+44 . Barr (1972)#8% B.
dothidea “} J& 5455 (lectotype) . T LE4ER,
BiE 7 RGN R BRI KR, B. dothidea %
J"¥ZINA], B. berengeriana J& T 544 (Smith et al.
2001 ; Slippers et al. 2004, 2014 ; Phillips et al. 2013),

XSS AH C A i, Grossenbacher &
Dugger (191144514 B 71537 9 J5 2 44 A
B. ribis. Putterill (1919)7£m -l & B R T 5% ,
B RSN B, mali (TCTEBY BN A T HERY
Dothiorella mali E.Fl1JG ¥ JE B Macrophoma
spp.). Fenner (1925)F Shear et al. (1925)7F 3 [F
B 3 5 R 52 1 i 9% (white  rot, Botryosphaeria
rot or bot rot), Ji5 K B. ribis, HIN K Dothiorella
mali 5 B. ribis f&[A—1F. von Arx & Muller
(1954)85 4215 B. ribis 4 B. dothidea 545, T
B. dothidea R{FRSE 2 AE 23038 1B i 19 I
J iz R4l (Sutton et al. 2014), {HJE, von Arx &
Muller (1975)X 424} B. ribis /& B. berengeriana
M54, B, /NG ms s R A% A T) (1984 )4
H A T8 TS5 1 Y8 %€ N B. berengeriana. 444K
B HAFE > E 22 R (R 1999) Xu er
al. (2015 R HZ W ITIR R5 LK T W B.
dothidea 2 1E 3 K40 80K F 2% . BT K&
WL oR, B. ribis JMSIRN, (HBHJE THi5E
WAJE Neofusicoccum; Dothiorella N2 2 e
W R B o B B, T — ANl 1Y R
Fusicoccum aesculi #{iI\ )& B. dothidea 10

78 EMFIR

FrBt# FK(Zhang W et al. 2021; Zhang Y et al.
2021), R4 “One Fungus One Name” ik,
A PRAFAE N IE X 4 PR o % e TE B
dothidea =R FE - R AL LU F 2R R Z —, HIX
WA, PLT 2 MR

Botryosphaeria dothidea (Moug.) Ces. & De Not.
BEERE

= Sphaeria dothidea Moug.

= Botryosphaeria berengeriana De Not.
= Fusicoccum aesculi Corda

1.2 FERFERKBEEREILEE
B4 (ring rot) T 1907 4Ff T H AZERS
R BB 1921 4, BEAESE RS EARGE
M KZE % Macrophoma 5| 38 F 57 R PE B g
1930 4 JEUE LI HIE K o J5LE 44 M BkR K25
% M. kuwatsukai Hara (At 518 1989), %5 7] LA
YRR LG R LUER , TR 2R K
o TR PROREL I i 15 15 | R 1 2R S I 2 A Ay — e
5 E——H 8005 . Nose (1933)7E%L R B M.
kuwatsukai WG VEB I, 5 4 B A B
Physalospora piricola Nose, JG#1ETT NEHLAER
JiEWE Guignardia pyricola (Yamamoto 1961). /N4
PEATUA R A 1) 61 (1980, 1984)TERFST 42 R 51
JE& 2 s, K A SR e R R R T
Physalospora, Tii)J&T Botryosphaeria; {1/ ¥
REBEREWWRIER T "R TIERE B
berengeriana” A, MAFTE—FH R, HIEA
Y B. berengeriana JToH . 225 , (H E 5L
REAR, 44 g DUBAA 7 2 J8 T i B A 2 ALY B
berengeriana f. sp. piricola %3 R 24 FR9% H A2
FITIZRH, HHTF B. berengeriana i\ hjE
B. dothidea W54 (Barr 1972; Slippers et al.
2004, 2014) , & H AN B L 4 B B
berengeriana f. sp. piricola — B A< 9% KX 3 1 i ]
2 HNR . R I Sutton ef al. (2014){57E L
42 Compendium of apple and pear diseases and
pests FF; “apple ring rot” 5 h—4~25H, Xf B.
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berengeriana f. sp. piricola #4171 118 . Xu et al.
QOISR ZHNEHMRAZ K THR B.
berengeriana f. sp. piricola 5 B. dothidea {1 \%.
HREAL L, SEEoRtE . A7 B ARy
PESEZ IR, W O — s e, IR
B. berengeriana f. sp. piricola 16114 &N B.
kuwatsukai, Wang et al. (2018, 2021)i 1:f 4 3E A
HFH 8T, NN B. dothidea 5 B. kuwatsukai
TERZ) 250 TTAEFT o A AR FIZE . Zhang W
et al. (2021)F1 Zhang Y et al. (2021)FEF ZIHEA
RGRE T FIEE 00 3 HF B, kuwatsukai
ST HIFR, FEINH Zhou et al. (2017)FF S 1Y
H P Botryosphaeria rosaceae Y.P. Zhou & Y.
Zhang ter JH 574 . MEXSEHFFLER, A
1% E S T Botryosphaeria kuwatsukai 1523%
SERAEBUR RN IR —, AR AT

Botryosphaeria kuwatsukai (Hara) GY. Sun and

===

E. Tanaka KB EEEE

=Macrophoma kuwatsukai Hara

= Physalospora pyricola Nose

= Guignardia pyricola (Nose) W. Yamamoto

= Botryosphaeria berengeriana De Notaris f. sp.
pyricola Koganezawa & Sakuma

= Botryosphaeria rosaceae Y.P. Zhou & Y. Zhang
ter.

1.3 FEERESMEKEEEREENBUS
MER

] 2 P F R Bk K e R Y T K T LR
SR FIR L, (HRRAEA R B ST, XFREAR
FIRAFAE R A 22 5 0 /N4 R AU RT A/ K TH) i
(1984) ¥z B 52 B % /8 B. berengeriana (=B.
dothidea) N TR AR 455 R Bz EE , 43478
T IGEMA LN, W B. berengeriana f. sp.
pyricola (=B. kuwatsukai) Joth 53 -3 Fh AT LA
1Bz ALA B PR TS . PRI (1993)IN 0y it
S ” ] LA R FLR A, 5 R A LR
B, RARARIGENE; “REURE" LUEZAL
AN, LU ALy hO PR R , 5 2HEURTE,

IO H I/NBIZIE . Xu et al. (2015)KHH B
TR BN B. dothidea 724 E A2 M 0.7-1.0 mm
BI/INJE T B. kuwatsukai 724 5428 3.0-4.1 mm
M KIRE, Tang et al. (2012)F K A Bt sz Fl9E 58
[(IARTR] “B. dothidea” 4y B5WHEFl, HERIH K
INATRN IR S REAR o — BN N T S bhaa A FlF
B. dothidea 52T FEMR L4, Fik Dong
et al. Q02K A “JEZM B. dothidea T~ %
Flr, AEAK S 3B 25644 R ORA T T Bt AE R, T RE
BRE B. kuwatsukai WAV RES R TR
KA #R R I H 4 E S T B. dothidea FVEKSK
W RS B. kuwatsukai $0] LL5 |52 5
AR, fE— SRR P RBUN R SOE , (AW
Tl J5L 5 | 7 (A R L AT 22 5 (VNG R AU AR K
B 1984; BAIK 1993; Xu et al. 2015),

2 REFERBLIRESLTEN

SEREE LU AT DUMR G SRR T, 5 R A AE
RWARKAA, JRIEE A2, IR 2
REWAE— B2, FEOZWFE N % E A E
Mo EFRE, XHZIORE 0 E SAEE T, T3
HEAN A B iR 22 S AR K . —Se VR —
P 3, PRSP SR AR SO B SR T e (1 PR B
1987; 757135 1996; Tang et al. 2012; f5H 4= il
B 20145 [E N7 F55F 2020), sEERAIBLAE L
5 (27 SCRIBR A~ 2018) 5 — LB AN 2 Pl
F o SRR U AR TR (AR K2 5
1978 HELAEY R R FERZES 1979; HELK
VBB AT FE AT 1994; X Tadg 1996; 7Kk
B 1996 ; HE LMV B # BEAE Y R4 BT 19965
FVTAESE 2018); A —LEH AR R 3 Flop s, 4
SR SERAC SO . ST AR SR S0 (B
ROU ) (LARRBBEED R R 1997; F
TLAEFIfR G S 20195 E467 2021), AR~ 44
) Pt A TR L , SR T T P i A7 Db
% PEETE B. berengeriana . D1 vi %5 JAE I TR
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B. bakeri .
FEWE R B. ribis &%,
) 2e JRE S TR

WA PRI B. dothidea ] K BT %
SR A SO 19 I AT DU
LA B. berengeriana f. sp.

*1 BREFRRLHEmREBMREBEELTFRERER

piricola .,

HWZ RS B. dothidea . %CHUKZEH,

M. kuwatsukai & F: A ¥ 5¢ 1 Physalospora
piricola % (3R 1),

Table 1 Disease names of apple ring rot and Latin scientific names of pathogens used in China
FRA (3 2 P T 2 DG4
Literature Author Disease name Scientific name and Chinese name of
the pathogen
CRRTRLS ) (1978) WA K255 PR T 2 T 2 P T
Fruit tree pathology (1978)  Zhejiang Agricultural Apple Bot canker  Botryosphaeria ribis
University, etc. SRS B VY. B
Apple ring rot Teleomorph: Physalospora piricola
TCVERTH . FeBURZE A
Anamorph: Macrophoma kuwatsukai
Ch R RECT ChEREYRRE) R TER AT 2 P TR
) (1979) Ll Apple Bot canker  Botryosphaeria ribis
Crop pests in China (1979)  Chinese Editorial SRR LR AV, AT
Committee on Crop Apple ring rot Teleomorph: Physalospora piricola
Pests and Diseases TorEmT I esUREE s
Anamorph: Macrophoma kuwatsukai
CRIRE ) (1987) KIS PERALUR AR B $E7eH
Fruit tree diseases (1987) Leng Huaigiong Apple ring rot Teleomorph: Physalospora piricola
TEHERHY : FeBRZE R
Anamorph: Macrophoma kuwatsukai
CrEZSRAR A ) (1994) R ELORABER SR T RERH
Compendium of fruit tree i Apple Bot canker  Macrophoma type
pests in China (1994) Institute of Fruit INFRGET
Science, Chinese Dothiorella type
Academy of SRR LU BEIRZER
Agricultural Sciences Apple ring rot Macrophoma kuwatsukai
AR AP ) Jirpik PRI P A
(1996) Fang Zhongda Apple Bot canker  Botryosphaeria dothidea
Agricultural plant diseases
in China (1996)
ChEARAEY BUE (T RO EBAY) R TIEN 2 R A TR
MY (1996) (iRl Apple Bot canker  Botryosphaeria berengeriana
Crop pests in China (1996)  Institute of Plant SER SR BEURZES
Protection, Chinese Apple ring rot Macrophoma kuwatsukai
Academy of
Agricultural Sciences
(hEfEAERSES M KSR {3 T DU PR 2 e P TR
YIRS ) (1996) Zhang Zhiming Pomaceous Bot Botryosphaeria bakeri
Encyclopedia of Chinese canker 2 R P TR

agriculture-plant pathology
(1996)

Botryosphaeria dothidea

80 EMFIR
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[E=3V
e (AN e TR LT 2 DG4
Literature Author Disease name Scientific name and Chinese name of the pathogen
X vgdy 1R EEL AR DU PR e TR A ALY
Liu Kejun Pomaceous ring Teleomorph: Botryosphaeria berengeriana f. sp.
rot piricola
pRadine R N YN
Anamorph: Macrophoma kuwatsukai
(YR ELZHT) (1997)  TLHRRPBHIDIN R BT T AT s 2% R A A R

Plant disease diagnosis
(1997)

(R FEYITRHLE ) (2014)
Agricultural plant pathology

(2014)

CHARTE SR i 12
W5 B R L 51 45 ) (2018)

1llustrated handbook of

diagnosis and prevention of

pests and diseases on

deciduous fruit tree (2018)

(AR FEYIIR 2 ) (2018)
Agricultural plant pathology

(2018)

(R o B S

FEEBIE ) (2019)

High efficiency cultivation,
disease and pest control of

apple (2019)

(HEZEHYFRELE ) (2022)

Horticultural plant
pathology (2022)

CRI 2T 5 B R

@) (2021)
Color diagram of the

diagnosis and control of

fruit tree diseases and pests

(2021)

Plant Protection
Department, Jiangsu
Agricultural College

B | B
Hou Mingsheng, Huang
Junbin

REVAN R EY )N
s

Wang Jiangzhu, Wang
Qinying, Qiu Guisheng

mFSC, BRFC
Gao Xuewen, Chen
Xiaoren

FIHE L et
Wang Jiangzhu, Xie
Jindou

ISz XITREL
Guo Liyun, Liu
Fengquan, Huang Lili

e

Lu Chuantao

Trunk Bot canker

aRieaer]

Trunk ring rot

REHEL

Fruit ring rot

SPAREEBUR
Apple ring rot

RS
Apple Bot canker
BeH4e8un

Trunk ring rot

SERIBEE LU
Apple and pear
ring rot

T

Bot canker
K480
Trunk ring rot
Feau R
Ring rot

R AN S T
CERTIERR)
Apple and pear
ring rot (Bot
canker)

R TI
Apple Bot canker
PAREEBUR
Apple ring rot

Teleomorph: Botryosphaeria ribis
TEPEmY]: RZE AR

Anamorph: Macrophoma type
AL A5

Teleomorph: Physalospora piricola
TCPER . FE8ORZEA

Anamorph: Macrophoma kuwatsukai
APERTY . FUERESCA
Teleomorph: Physalospora piricola
TCPERHY : FeBORZE R

Anamorph: Macrophoma kuwatsukai
AT DUARAS Al A s R A A L ALY
Teleomorph: Physalospora piricola
TEPERT . /NRFEE

Anamorph: Dothiorella gregaria
] JRE S TR

B. dothidea

ATER . AAR5ET
Teleomorph: Physalospora piricola
JCPER . FEBOREE R
Anamorph: Macrophoma kuwatsukai
AV 2% TR 2 S R
Teleomorph: Botryosphaeria dothidea
JetEs: LR
Anamorph: Fusicoccum aesculi
R A

Botryosphaeria dothidea

B e Tyl

Physalospora piricola

ZEHESTI Physalospora piricola
%] = B Botryosphaeria dothidea
R A

Botryosphaeria dothidea

DU PR A P
Botryosphaeria berengeriana
FOORZERTA

Macrophoma kuwatsukai

EMFIR
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P EA H A, B. dothidea M1 B. kuwatsukai
WG R D 4 33 77 AE , Xu et al. (2015)0F5% B,
18 5 [ U0 A7 R PRI I o T R T 1= G Sp SR R
52, ARRIERRAER, BoA BB 2R fERT
b B. dothidea W] L3 I Bt 95 AE R, B
kuwatsukai ISR F, (RAEAR 2 55 2544
SR, AR A S SR BL, PRIt AE H A B 28
SR AR R TR A X 1) A WP Ao it 5 | AR A A
ME o ASBIESE 28 A IB 7 BRRE RAEAS X AT LAY
2 MRIEE (R A ), B ARFMN T ESRY
WG K — P U e A BRI H A S e
R FRIEIR , TEREY T Pk, 1R
T o B XA A e I T S A B R
AL — i 2 R0 G R R AR
W NN IR B R AT e iR AL Fusarium
avenaceum (Fr.) Sacc.. RAHR{M F. graminearum
Schwabe 55 27 Fhfief 18 (Fhi 45055 2001), ©&
P10 Fofr 30 5760 Ja EL G R AT LS | RS S0 SRR I A
Ji(Velho et al. 2019; #ZE [H5E 2021), PR
J# (sooty blotch and flyspeck complex) ¥ 5l £
ik 100 4% (Gleason et al. 2019). H A fERk3E
EK, W20 FHWAE—FP “white rot (FE
J%5)” (Sutton et al. 2014), KT XEEJFA, FoAf]
VO FAE N — D 2RI E SR E , K
FIR A PRGEPRSP RSO, S apple

ring rot.

3 FERASHRRE

] 2 B Y R R BBk K 2 R T R A L 2
SEARK . A R R A VSRR TR, A A
Zik 280 AP, SLEMM BN . AR TR
Wi BRI ECLO . BRI SR I S 2 T R
S5, MHOCET JEAE H )3 AT R R SRR A 8U% W)
TRk, YEhn T HR5 iR BIMERE (Marsberg et al.
2017; Wang et al. 2018). HkZ %5 e 1 37 32
WHEZE, BT AR FERER . EDH
FE, WEEFHELUE(Gu et al. 2018; Xiao

82 EMFIR

et al. 2022). FEUAEXSERFE L0 &AL
B it 245300 0 e S pi B R o b, OQHE 2 Ao
R TR BURPE Y22 5 L XA [R) R A R0 ) ek 22
5% . B. dothidea W] A5 IREEHZIEIR . RIRTE
EAEAN FRER , X822 S5 R A S P AR |
TR Iy 5 S A SR E AR OC, B, kuwatsukai
WG RIE SER, (BFET 2 HE TR A ]
DL BB 10t 9 BT B RE MR A )7 AR 2 S5 A o ik
— WG . BUR B B B I6 2248 A2 R AR T 1Y
WA, T PR R PR AR
A, HITEDUR & FhpBEAR I b, X A 4
JAE S TR FRIVk 2o 2 P P R S 5 5 53 AL o

HF B. dothidea 1 B. kuwatsukai i) ITS .
ACT. tubulin & F BEM AT IR 22 RAR/N, XF
2 R IR, BRI T Y 22 B A
RGERB oIS EETY, HEERE R ER
B[, 0 tef. His %, Wang et al. (2018)I %7
A58 T B. dothidea F1 B. kuwatsukai 2=3E K
HIFH), KREEZRT —RINRBA G L
BN . R KAk G W T P T RIATE ) 24 LR O i
Wit S5 BOP A DL, S AH 6 25 S BUW B K i 2
REAF I P —2bgg ), U8 AH ¢ 22 5 8U%
T REBEDR K SO tIL il i i A

SEREE LU T EPEEREIR , K Pek oSk ik
G W RIS AR R AR . SR AR
of s w] DL | R K e, BRSO R e
(internal bark necrosis, IBN)al; 3% 5 A= B H7 95
IR A B KR 2 BTE B R 1O IE R B BB K
ARG, D ETE K ALER O BIR G o HLEZ
o Rl s 25 1) e B 2 B YRR ) 200 mg/kg,
BEF] 600 me/kg LA E(HRIEASE 2008). HE FEH
R R AE R [ 2 & A I X, INRIAR K B &
AR B R T, A2 D D A e A R A o TR
SEARMLEZ B iR R T, T I B R
1) A FR A g 35 I A2 S R4S SO 5 RS 5 D 1 s
F A ZIe s R AR SO I & A AR
it — B IRABFSE
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