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5 B A% (Botryosphaeria spp.) te 5 #3142 fit

SPTCE R,
REFTED G2 RN R 22

W =

FiEEDT ~ HEEHE - PR ~ R AR - 2011 - WA LR R (Botryosphaeria spp.) 1E
B 5 [ BEEURBARIREITSE - B ESEITSE 60:157-166 -

AW FEE R ERR AL E BRI IN A - BHILIFEEN ~ W K RiE
5 Ry I < FH 2008-2009 S FERZRAY 18 I IREIILET 731 B E Z Fihs SRR 2008
FEFEIEIN ~ DR BRI & B AR R FP Fy 32.9 ~ 31.3 [z 46.2% ; 2009 HEFE[EFN
SRBE S FRAEA o B AR AR PP By 19.3 ~ 16.3 J2 29.3% < FHFE TSI S BN IR LAl
STHEZ IR - RIS o1 A i U RE R AR e N EER I RE F 51 (Ribosomal
DNA, ITS) 4> T8 E %ISR Lasiodiplodia theobromae ~ Neofusicoccum parvum »
Neofusicoccum mangiferae J Fusicoccum aesculi % 4 T&E 7 % B VS B
(Botryosphaeria) B Ry FELZIRIRE o Lt PUfs R DAE T S 15 L 2 A gAY
REFEGREE - H XL L. theobromae ZIRIFEVERAR » TR RS SR

L EZRIRE -
RASEER | ANAL  PRIIRINTE

|

B

B&EL (Persea americana Mill.) BI% B¢
wAR  E R > A - @R BER
(Lauraceae) » Ry— i H IR IM R EPG S H
FRoAsE » BRI P B B R
EKE LY - IRBITHIGEEZESRES
FraEk (www.afa.gov.tw) » SEERELZ FRIEHE R
1918 FHHAANHEBGIAFZREFERE K
FrEN H Al FE e B8 o i + BTG EEEa

TG  RBW R R

ARBFIAE Ry 873 ha » FELAEMIETRGRITHA
Al ~ S ~ R - FEERITIRE R SR
FRBHILISHS My -

BERIE AR N E - ST IRIEN
(root rot) ~ KJA K (Anthracnose) ~ & ¥ i
(Scab) ~ BAti ~ ZERL (Leaf blight) ~ FFE
(Hsu et al. 2002) FSEPE% (Fruit spot rot) (Ni
etal. 2009) % » HARIEE » 769 S R BHH
FARBARIAT © fEEET RSB SR B M
IR IR R+ — Ry I BE B

L fTBRBe 3 EE B i S BRI JE o e5 56 2533 % -

B HW 1008 H3H -

2. AFrsEgRERE s FrEY REREIVIFE BaR 1 - BiEISE R - MRERhE - piselhs - 5 3

i -

3. AP EESEARD FI e B TR - 5
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15+ 1A NEIEZREIRE - S Ry B ALAE R
B & AT — A2 A DE R U R -
ZBIEYRE 2 aEuL (http://www.apsnet.org/
publications/commonnames/Pages/Avocado.aspx)
GHU IRBURIEIAE - RS 7516 S SR Bt e
WL IR HAER ORI EH Colletotrichum
gloeosporioides ~ Lasiodiplodia theobromae (=
Botryodiplodia theobromae) ~ Phomopsis perseae
Botrytis cinerea ~ Cylindrocladium scoparium >
Dorthiorella aromatica ~ D. gregaria ~ Fusarium
decemcellulare ~ Pestalotia sp.~ Rizopus stolonifer
Hd L
theobromae ~ D. aromatica ~ D. gregaria Z Gk
AR A BEE R 8 (Botryosphaeria) (ZIR
HIF °

Botryosphaeria J&§E B Ry —EIZFAER H
RS HBEEE S CH R - F1RHEEEZ - 77
TER T IEEY) - S 3EEY) - SRTEY) - K
AIEYIRAR ~ EAMYINIEES - HEmi=A]
DUSE ~ FA RNAERBEIFAE - BdpkAR
BRERE (Crous et al. 2006) - fE5EH BB
WIREG R EREE WD - EHFE
Botryosphaeria dothidea 5 [#8:Z HkTRIER ~ Fliig
RO ~ TR 5 1 B. ribis Aty [ #ij% B
7% s B B. rhodina (ST L. theobromae)
Fr5 [ B A B ~ IR~ AR~ i
W R E RGN ~ B R ~ 2 i SR
BRGNS R - R R A
2 (Hsu et al. 2002; Kuo 1998; Ni et al. 2008;
Wang et al. 2007, Wang & Hsieh 2006) ; | B.
parva 5 [#E BLEGEEEAN S fEthdi (Shen et al.
2010) -

ITFEHERRARERINE < HE L
B REELE P B R DS e R IS B PRSI B B
IRE » RIMAE GGG R IE S -
Rt R R E BRI - Tl - AT
ST 5 IS AL IR IR R T T T

K: Sclerotinia sclerotiorum < >

oo 3

o AT R R R AR - 4RI
i LRGSR ER R - WS AIRE o1
el o ER IR WA AE - AR 2T
F¢  FEE SRR BRI T R S B L
& DRt R RS E OB R -
Bk

PRI B R ERERE

ARFFER 2008-2009 FFREEFER ~ £
i~ FEE ~ RIS R EAE R S - HhEREE
18 {5 E - AR EPERTAE 1020 JHRE - 4
3t 731 H - FriREZ RERERERRER
% BB BIBEN R E =T
FEHR P TR HAIR SR 4 FE - 5
FAEFIGE R R » R RTEIER  HRR
B RS R R - B A RS
R A1 HRC SR Ry BAER - ET TN BT
R R i I B ol
REREDBERTE

TR AR AL » 1% 75%P0Ks H it
T FERIANEAE TR, - DA AR T JYTUER
FHRPEAHFS - B APDA (Acidified PDA » =5
Wi PDA [ER X 60CHF » A 50%ZLEE
% PH HE] 3.8 » BEEHH) SR _E - A=
BB - WHAR R - EYIIEE S
& HR 0 BN PDA SR E - REELEERSG -
HAG PR 2%KEAEFAR (water agar) i
FTERTRS M - TS BEARARRSEEHY PDA R4 -
B 8-10°CUKFEFRAE -
RREREET

TR BRI BB RN 2% /KIEHERS
T FRSETRIRE (121°C 0 15 4388) A=
HEE o AENEH 12 /NI MRS I e T
2 25CEERAET > 153 24 21 REEEEN
TER BT, PRI E BRI
b AEDAEEDSERE (Nikon 80i, Japan) fEfTHHEE -
A2 50 A o R R -



WmRE D FERE
DNA Hfig

1T 53 e S I LR DA 2 NaOH 2B
= (Tsai 2005) 1T DNA ZHHEY - G DUE B
15 [ 7 ITS1 (5>-TCCGTAGGTGAACCTGCGG-3’)
J 1TS4 (5°-TCCTCCGCTTATTGATATGC-3")
(White et al. 1990) » I¥liEa & EE ITS1 ~ 5.8S
F ITS2 ;7 rDNA (ITS) &Ik Fr % - fif5: PCR &
VIBZEREAEYREAE (GG BE) &
TR e LAF » EFF i ILEIFY - FIFHZE
BB AR E s (National Center for
Biotechnology Information, NCBI) 5L K]
ERHE  FTE R Py T AL -
RIE R

B ERAURE (Hall GifE) - DIEZK
KGR - L 75%PrE R R - A
FiAb IR BB PDA AR 3-7 K (MR [E]
I E A RHEAEMEZER) - DIEK S mm
ZITFLZS RV E BT T LA - B —[E
B B B A TH S DA B ST BE RS 12 %
FURE - ARG 3 FERE - 5L sHiER
SRS .2 PDA BRI DL
FEEEE N = N ERRER 2 Kk - FHEC#K
JRBEA/N o FT{SF5 A% SAS 9.1 #iETorHTiked
(SAS Institute, Inc. North Carolina, 2003) 1T
#1543 M1 (analysis of variance, ANOVA) » %
HRUREEE (P < 0.05) » R A e Nl
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P75 (Least significance difference, LSD) jH]
Ba LR S IR BSME 252 - BFFEME K
HHI . ZR R B GBI TR R - DT
Hom I

AHFFEN 2008-2009 4G RITHHHE
WL ~ T - SRR L RS s i
56 ~ WIS ~ R AR AE WAL 18 e AT RS
L 731 FRREURE - fEERAERR - BER=EIR
NHERHRNRIRE R ZBE - R 1
FR o MCHSNEERBLLIRE I ~ B s fIH
Tk - IR R R R UEBRAG 2 R
Arfe) NEEf - e 255K (B 1A) - YIFAR
BRAHEREEM (& 1B) 5 REREIN
FERE EIERA N — Z PR, - A T L
INERIEZISIE - IR Fei g s AR
BB ([ 1C) 5 MpIEM.ZWHE (B 1D) &
BEHAMIRE » BLRPEIA A W - K DU
ermEAM AT EIEMEIES - 2008 5
2009 A 18 ERSFLRET - BALURE L
IR B R 32.9%K 19.3% » RIEH
FERRD ARy 31.3%5 16.3% [ RAAIA < T
TRERAST Ry 46.2% 82 29.3% (£ 1) » SR
ZHREL 17.8%K 57.5% »

2R 1. 2008 G 5 2009 FEEFGEIEIE « R 5 RIAIN < #5R B Botryosphaeria JEE R < SYHER

Table 1. Survey on incidence of stem-end rot, fruit spot rot and anthracnose of avocado in Taiwan in 2008 and 2009
and frequency of Botryosphaeria spp. in stem-end rot and fruit spot rot samples *

2008 2009
Disease Incidence (%) Botryosphaeria spp. (%) Incidence (%) Botryosphaeria spp. (%)
Stem-end rot 329 86.4 19.3 74.1
Fruit spot 31.3 72.1 16.3 72.5
Anthracnose 46.2 29.3

“ A total of 731 fruits collected from 18 avocado orchards in Chiayi county, Yujing, Madou, Jiali Dist. and Guanshan township in

2008 and 2009 was used in this survey.



160 EL e

Fe0E 3
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Fig. 1. Post-harvest diseases of avocado fruits showing symptoms of stem-end rot caused by Lasiodiplodia
theobromae (A, B). Fruit spot rot caused by Neofusicoccum mangiferae (C), anthracnose caused by Colletotrichum
gloeosporioides (D). Note sporulation of C. gloeosporioides (D) and L. theobromae (E) on the surface of infected

fruits.

REERER S FEE

Ryt — TR fige; [REFE 59 SR DA IR I
BRITERE - ANBFE0 BRI S SR D o fe Bl L
% » DL APDA 853 BT TR I R 0Bt - A5 IR %
AN G S R D B R BB - 20 mTo BER A
[BITYRE « #%] E VS B & (Botryosphaeria spp.)
ZEE - MRHEEE R BURE W o3 Ry DURE - 28
— Ry R T 2R - WWHEIRE
SRR - DL APDA ARG EERY - B A

VTS EBRAIER . (B 2A) - KW+
PRI AT WA R R
o SHIETE - RREERE AT EAHR (B 2B) -
AWFERT IR 2 M5 BER AT R/ NEEEME
HIFy 24.7 pm x 13.52 pm (3% 2) > Juite—SHERE
Hoy AL - FIFEEEZPERS DNA (251
51F » DL PCR S48 AR B < BB e N B gk ] -
51714 (3R 2 » Accession No. HM008597
K HMO008598) » #5IHEd GenBank [FiE§R.s
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2. 5 [REFRI R IR B ISR R 1 Acidified PDA iz BEETURE K 53 A4 - TURE - (A~ B) Lasiodiplodia
theobromae ; (C ~ D) Neofusicoccum mangiferae ; (E ~ F) N. parvum ; (G ~ H) Fusicoccum aesculi » 2R =10 um.
Fig. 2. Colony morphology (A, C, E, G) and conidial shape (B, D, F, H) of fruit rot pathogens of avocado from
cultures on Acidified PDA. From top to bottom: L. theobromae (A, B), N. mangiferae (C, D), N. parvum (E, F), and
F. aesculi (G, H). (Bar=10 um)
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Table 2. Origin, conidial morphology and ITS of ribosomal DNA of isolates of Lasiodiplodia theobromae,
Neofusicoccum mangiferae and Fusicoccum aesculi from stem-end rot and fruit spot rot tissues of avocado in Taiwan

Conidium Conidium ITS
Isolate length width Conidium GenBank
number Identity Location (um + SE) (um + SE) Length/Width ratio Accession No.
B1464 L. theobromae  Jiali, Tainan 23.54+022°  13.89+0.09 1.70 £0.12 HMO008597
B1613 L. theobromae  Jhongpu, Chiayi 25.86+0.37 13.15+0.20 1.97+0.13 HMO008598
B1183 N. mangiferae  Jiali, Tainan 13.51+£0.10 6.67 +0.06 2.03+0.14 HMO021154
B1640 N. mangiferae  Jiali, Tainan 11.55+0.10 6.30 +0.06 1.84+0.12 HMO021155
B1118 N. parvum Guanshan, Taitung 13.83+£0.17 5.46 +0.04 2.54+0.26 HMO015907
B1174 N. parvum Guanshan, Taitung 16.99 £0.18 5.30+0.06 3.22+0.24 HMO015908
B1134 F aesculi Guanshan, Taitung 2448 +0.18 5.54+0.06 444042 HM060312
B1147 F aesculi Guanshan, Taitung 21.10 +£0.25 6.34+0.05 3.33+0.24 HM060313

“Values are mean + SE (n = 50).

L. theobromae (Accession No. EU860391) H 5
100% 2 AHIF]RE « 55 —FHE B 1E APDA SPARGZ B
HAIRE - Tyrh e BCRE  FEIE BER - B
JAIE R ACHEIR (8 2C) - HAF-28i ) - 724
T EIHEA - DNEE (& 2D) - ARRFEHlE 2
flél 5Bk fF- R/ NS Ry 12.82 pm < 6.49 um
( 2)» H ITS %l (F 2 » Accession No.
HMO021154 J HMO21155) HIEL NCBI 2 N.
mangiferae  (Accession No. AY 615185) f
100%;Z FHIFIEE < 25 —FEE B 2L APDA SEARGS 8
F - HERvE AR Ry RO - RE RS E AL
ROIR - RAEBERRRD (B 2E) K F2REA L
AT RAEEIE (8] 2F) A/ INKIAE 15.41 pum x
5.38 um (& 2) » ITS %1 (5 2 » Accession No.
HMO015907 J; HMO015908) E# NCBI Z N.
parvum (Accession No. GU997688) #H[a] &5
100% ° SEVUTHEL B {E APDA SEAR [ » BlR%F
< RO (B 2G) - Hor AT Tffse iy
(18 2H) » A/NEE R 22,79 um % 5.94 pum (&
2)»H ITS FF%1] (5% 2 Accession No. HM060312
K HM060313) Ei NCBI ;2 Fusicoccum aesculi
(F Mttt X k& Botryosphaeria dothidea)
(Accession No. EF 638749) 15 100%+H[E]E -

RIRE ZHERERER

e b ol DO i 7 8 2 T R L TR A P
BEH LW EMY - K bt L. theobromae ~ N.
mangiferae ~ N. parvum J F. aesculi Tk » 4371
PR ABRELRE WA Gy R L
T o FEFREEUR L. theobromae LB R SR BE B AE
JREHRIG I BREE SR - Btk 2 K - RER
PAEE IR FE A /KRBT - BITRINEE R HIEK -
#17 REAR B RIEMW - AR B ER A B
FEAREREOEMT (B 1E)- DR R
FEB% ZIRBEA/IN » DL L. theobromae Fg K » A2
ffi 5 REBTHITSEAE 100 mm DL B ZIRHE - H
KRy N. parvum #Ja3EEEL 60 mm ZEHE -
N. mangiferae #JR]5E R E L 40 mm ZFEEHTE * 1
F. aesculi FIig 82 St/ » #IEEAR 20 mm
FEAZIRBE (3R 3) o LY IR TSR
BT+ PR TS IR A B 2 - B
B PR R B A (] o

7 W

PR G EIRAYA SRR CER » B8

BEHRER C. gloecosporioides 5 |#8.Z RIAIA

BH L. theobromae 5 |#8,2 % 847w ~ FH P. palmivora
5 RENEH (Ann et al. 2006) » HA RIEE



KRB R R RN S - N ERI IS
KEURE - REZERE LRSS - BRE
B L R RBE » BR T H N. mangiferae 13 [
ZHESS (Ni et al. 2009) » i SEH N R L
FHRATSE o SRTIARTE SE I Vs By & i AL
E s Frid#s REHRIR B EAE 13 2
% [RIHLARIFE R P ER AL T2 756 R SRt
WETF - BRI AT TR AN -

FAHIE AR - SIS AR BRI
G SRR b IR B LRI ke - FirpoE
2008-2009 - FRAERTEUR - BIERL

B RKIAE 30%LL L TR RO R BR# AE
TR 15%LL | BRI R B A ALAEE
HELZRIBURIRE - KBS IR SR D i
SRR ST BRI - B AT S
f I RERH BB AT AL R RS I SR L i e 511 %
B TR LRI SR < R R IR B
&  (Botryosphaeria) ¥R i 7 L
theobromae ~ F. aesculi ~ N. parvum J¢ N.
mangiferae % 4§ o L. theobromae B HIIEE1E
R Z B R R B ORI+ HRAHZE R
5 IR TR B SR BRESR R P ol i D BRI R T T
3 AT 0 &SR B R 2008 2 2009 4E
Botryosphaeria 557 &5 [#E & BEBLFE IR AL
86.4%J¢ 74.1% » H ARk 2009 - Z {57 D 7
HEEEASIR - HEUR Botryosphaeria . L.
theobromae {; 88.8% » Fy {5 RS BLFE K T 38
SRR - BB N. parvum ~ N. mangiferae J
F. aesculi Firfii 2 FLERMEEIRAR - 23 71f8A4L 2.5 ~
7.5 2 1.3% ([ 3) » s REHE - BR BRI K
Aoty 2B » P R ARG R A A T 4E
it S D ] B AN HRAAR - FH B G HE R [
B AT RERS SRRV R A SR A R - PR E
R A BRI W EAE MRS HURERIK
P SRR R AR 2 om DL - ATl SRR
0.5 cm BUZ AR IRBEE - LR BAER
(Hartill & Everett 2002) - S NARIFFE REEIH -
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£ 3. BEEURE Hall 5hf8) #f Lasiodiplodia
theobromae ~ Neofusicoccum parvum ~ N. mangiferae
K¢ Fusicoccum aesculi 71 R 1% < SRS EHAR

Table 3. Pathogenicity of L. theobromae, N. parvum, N.

mangiferae and F. aesculi on fruits of avocado cv.
‘Hall’

Treatments Lesion diameter (mm)*

L. theobromae (B-1464) 115.0+10.4 a”

L. theobromae (B-1613) 106.3+252a
N. parvum (B-1118) 593+38b
N. parvum (B-1174) 673+03b
N. mangiferae (B-1183) 41.0+2.0bc
N. mangiferae (B-1640) 39.7+ 7.4 bc
F aesculi (B-1134) 17.0+5.1¢
F aesculi (B-1147) 18.7+9.7 ¢

LSD (0.05) 324

“Lesion Diameter on avocado fruits was measured at 5 days
after inoculation.

Y Values are mean = SE (n = 3). Means followed by the
same letter are not significantly different at 5% level by
LSD test.

100

Wz Stem-end rot

23 @
=3 S
T T

Frequency (%)
T

L. theobromae N.parvum N. mangiferae  F. aesculi

Pathogen

3. BREUFEEIRPE.Z Lasiodiplodia theobromae
Neofusicoccum mangiferae ~ Neofusicoccum parvum Jz

Fusicoccum aesculi 2 5y HiESR -

Fig. 3. Frequency of Lasiodiplodia theobromae,
Neofusicoccum mangiferae, Neofusicoccum parvum
and Fusicoccum aesculi isolated from samples of
avocado fruits showing symptoms of stem-end rot.
Avodaco fruits were collected from Chiayi, Yujing,
Madou, Jiali and Guanshan in Taiwan.
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L. theobromae JXGIEFLR TR A FEAFT 2 R0
Gy MR B SR (8 1E) » BLEH S
B L 3 R SRR A 7 SR EE R A ] - {HE%
EERPLHERBUCE R EES SRR
BPOREM - O ERE PAREEMCE
3 BRERRAL R e AR R EE A2 S A R
e — 8T o XORHEFIF A TR 2Ry - %
DI RES AT - RIRAGRHR I s 1R
BEAURE - DUERK BT B s Ry vl
17 o [EAh - R ER B & RIRTRER B R
HEMCES - ECR M A - KA
e I BT 1 R o B A Ry B ZERG T
R — » 534N - FERPHR 2 A SRS SR AU
2008 k2 2009 FRBEIN L B AR HEs 31.3%
K 16.3%: Botryosphaeria J&fk 72.1% % 72.5%
HEU LG 7 [ R T R DA o B
IR HR R 2 A R EDE RS - ATRE
FEH AT TR - R HEIE AR AL AR
il - EREEITIHE ZB5G - FERTIEA RN L
L

S5 Bt AR Bg LR E b fir o i o YRR
Botryosphaeria J&JR B » BLSEE ~ #PHRE B FE
G RR AR BN IR RIS A A2 52
EXBEhEEESHBAEFRER L
Botryosphaeria JRIFRE » FE R N. luteum %
Dorthiorella aromatica (http://edis.ifas.ufl.edu/
pgl34) ; [f 16 A 7Y Bk & R ES AL R T o« £ 2
Botryosphaeria §85 5 » FE By N. (Hartill 1991;
Everett & Pak 2002) ; E AR FEAILL D.
aromatica Js (Lise et al. 1993) - [t} TEE;
TR 7 B R 5 RS e B SR e (R A
BARIIFE— 0 PRET -

fRerE L AR I H e A R e R R
th. 2 L. theobromae ~ N. parvum ~ N. mangiferae
Ko F aesculi FHRIFE - 5 [REGHEEEIURE R
J&§vs S BBt 2 884 » Hodr L. theobromae Fyid
S B IE & BRI - RIERZAE T T

oo 3

AL B E T R IR A ) P R R I B
MHRARGR - JTREA B AR RSB A SN E L 12
9’—[—0

ARG ARR S ~ s -~ BRSESE - 215
B E B - FRELHE o
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Survey of Botryosphaeria spp., Causal Agents of Postharvest

. . . 1
Disease of Avocado, in Taiwan

Hui-Fang Ni?, Ming-Fuh Chuang?, Shu-Li Hsu?, Su-Yu Lai*, and

Hong-Ren Yang**

Abstract

Ni, H. F., M. F. Chuang, S. L. Hsu, S. Y. Lai, and H. R. Yang. 2011. Survey of Botryosphaeria spp., causal agents of
postharvest disease of avocado, in Taiwan. J. Taiwan Agric. Res. 60:157-166.

The objectives of this study were to survey postharvest diseases of avocado in Taiwan, including
stem-end rot, fruit spot and anthracnose, and to determine major pathogens of stem-end rot and fruit spot
rot of this crop. During 2008-2009, a total of 731 avocado fruits was collected from 18 orchards in the
major avocado production areas of Chiayi, Yujing, Madou, Jiali and Guanshan and used for isolation of
fungal pathogens. Results showed that the incidences of stem-end rot, fruit spot, and anthracnose was
32.9, 31.3, and 46.2%, respectively, in 2008 and 19.3, 16.3, and 29.3%, respectively, in 2009. All fungi
isolated from fruit samples showing symptoms of stem-end rot and fruit spot rot were identified as
Botryosphaeria species, including Lasiodiplodia theobromae, Neofusicoccum parvum, Neofusicoccum
mangiferae, and Fusicoccum aesculi, based on morphological characteristics and ITS sequences.
Among these four species, L. theobromae was identified as the major pathogen of stem-end rot disease of
avocado in Taiwan.

Key words: Avocado, Persea americana, Post-harvest diseases, Stem-end rot, Fruit spot rot,
Botryosphaeria spp., Lasiodiplodia theobromae.
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