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ABSTRACT

TAKUSHI, T.'*, YAMASHIRO, M., KAWANO, S.! and MATSUMURA, M.? (2020). First report of fruit rot caused by Gilbertella per-
sicaria on Barbados cherry (Malpighia glabra L.) in Japan. Jpn. J. Phytopathol. 86: 102-107.

A severe postharvest rot of acerola (Barbados cherry) fruits (cv. Kanmikei) was found in Okinawa Prefecture, Japan in 2017. A fungus
frequently isolated from the diseased fruits was identified as Gilbertella persicaria based on morphological, cultural characteristics and
sequence similarity of rDNA-ITS regions. Symptoms were reproduced on acerola fruits after inoculation with the isolates, which were
then reisolated. This is the first report of fruit rot of acerola caused by G. persicaria in Japan, and we propose the name “migusare-byo”

in Japanese.
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20179 A, MREBAIRET &R OEERR I D AR
M OEFRB~EHINBHT o5 Mabighia glabra L.:
acerola) REWXRBNT, MITAEROKRAETERI R LB
PoBR CEARHOEKAL « WBFERNRE L. KRR
HEFCKEAOEANEL, TOEBIESRCRDE
WFAHZ b, ChECRERNTHSEIATWAT £
ZIRER (BILS, 2018) LWL IrBENELRS. %
T, EHDIIRFIAL S F—HR o RIRERE R EE S
BEL, ChooHBREKOREMAYHRET AL b, B
B, S 5 X O rDNA-ITS $HI% o BB 5l ic 25
CRABET- R, BRI TREEOREERETHS
LALLM LD THRET A, ik, ABEO—MWiZ,
STLEE B AEYRBEANMNT ST W THE L (B
5, 2020).

NERIZIRERDORECTHRAL, HRTCRRE3~SH
BOrORBAER IR, MDAGOEANRECEEL,
BARCIREREVBEOKER E 2D, BBk L 7.
REFXECABHLREAT S OEROBFEANEL, %

OB RORTFO S 2SEHMR L (Fig. 1a,b). ¥
BEAKEIES, 4EHIBSSLOABT2HEEOL
MEE QEHBC2E 2~1328b70b) REFLEKD
FPEIL, AIPET T 3.5%, HEM T 18.1%, KMdiT3.4%
Thy, ThbEETHRBERBEOMIC ‘v y FO v v Al
BIO ‘v—vEry O3 FRETHRIRL

SDHENRT B A D, 201749 8, HEBEAMTR X
CAETOBRMT o 5 @B CNEIh - HRRERED
ERREYThTh 3T ORE L. BREEOHYI
FLIRAEWOERD, 10%KEEREF P Y 7 4 KEK
D20 fEETEREREL, REKTHRER BZLTEDE
RERFEHRIEHICER L. 25°C T2 BREESEL, HE8F
D BARE UICBE R b BB RS EBERITY, 7 F VN
Y+ ¥4 eRHEREH (PDA) wBiE L THRAEKE
ItB-1 CRIETHER) B X 0C6-5 (R#EMMNR) ©2F@HEY
WELL.
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Fruit rot on Barbados cherry (acerola) and morphology of causal pathogen, Gilbertella persicaria.
a: Fruit rot after natural infection (cv. Kanmikei).

b: Abundant mycelial and sporangia produced on diseased acerola fruit.

¢, d: Colonies of isolate ItB-1 grown on PDA at 25°C in the dark for 7 days (c: surface side, d: reverse side).
e: Sporangiophore and sporangia of isolate ItB-1 (scale bar = 300 pm).

f: Columella and subtending collar (arrow) of isolate ItB-1 (scale bar = 40 pm).

g: Sporangiospores of isolate [tB-1 (scale bar =10 pm).

h: Sporangiospores with appendages (arrow) of isolate ItB-1 (scale bar = 5 pum).

1: Chlamydospore of isolate [tB-1 (scale bar = 20 pm).

j: Zygospore of isolate ItB-1 (scale bar = 50 pm).

k: Reproduction of symptoms 5 days after inoculation with isolate ItB-1.



104 H A R 2

Fe6®k H2m AM244E5H

Lo#E#FE D DNA i #, ITSfHik% 7 5 1 ~—ITS1
& ITS4 (White ef al., 1990) THIEL, 85t 7 PCREW
% ExoSAP-IT (Thermo Fisher Scientific) THk5## 1z 3130x]
Genetic Analyzers (Applied Biosystems) 1 T L% %
S L7 7e%, PCR KRG 94°C 5 [0 BZEM %, 94°C 1
ofE, 53°C 14, 72°C 2 75fl% 35 ¥ 1 7 A TITw, IR
12 72°C T 7 43 [EINE L 72 (Walther ef al., 2013). T b %
DDBJ (DNA Data Bank of Japan) 1Z%&8¢ S LT SRS
EAHFEMERRR AT - 1o kSR, 7Bk 2 Bk ITS s O RCS
VEEESR @ Gilbertella persicaria O [7) SIS 25 AL %] (Accession
No. HM999958, JN206222 %, Walther et al., 2013) & 99~
100% DM RS Btz &I, Gilbertella J& % €15 2
v 54 4 5 €L (Choanephoraceae) @ 4 J& (Choanephora J&,
Blakeslea |&, Poitrasia J&) & & DAtz D 7 » € B (Mucoraceae)
W& % Mucor J& Bl 1TS Sl D M HAc %1% DDBJ/EMBL/
GenBank 7 — & X— 2 X D G L, Zih b OEHKET] L5
e 2 Bk OB ILEFI%, v 7 b v = 7 Clustal W (Thompson
etal.,1994) TT7 54 AV M &{T\, v 7 v =7 MEGA X
(Kumar et al., 2018) # I\~ T, Kimura ® 2 /8 5 % — & i
(Kimura, 1980) 1225 < JBfS A2 CRRBISR A HEE L
7o EBEAE G L THE D S RGO KR O SRR, T —
M A N F v Z7HE (Felsenstein, 1985) % 1000 @] € L,
A 21T > 7c. £ DOFSER, DHE2EKE Th b Ilifke®
zbntcav A r et rn eRhicE$ 5 156 6 16 B

29

BRB LO7 v~ 7 — 7 1 EkkO &5 19 Btk o F L7
F—2 vk TFRHEMITC L b, ItB-1 k3% X 08 C6-5
¥RV G. persicaria L Rl—D 7 v — N icfTE Lic (Fig. 2).
St 2 Bkk o> PDA B E O E#L, o EE TRICKE
o b 7o b BRSO BEVNRIk O AT O 5 2
L7 (Fig. 1c,d). BT o 5 Wil EFEEE T, M HiRE A,
K ¥ X LIUB-1#£T0.6~1.4 mm X 18.6~43.3 pm (¢4 0.9 mm x
26.3 um), C6-5#k T 0.6~1.3 mm x 19.5~40.0 um (°F#5 0.9 mm X
293um) THH, FEirbH F - T SMOBGES LM
b3 BiT 5865 bA b (Fig le). BT D 513,
faFosclEEL, B, FetarbRAa L), K&
X1 ItB-1 ¥k CER 77.1~175.0 yum (535 123.3 ym), C6-5
PECHER 79.1~188.4 um (5 117.0 um) THH, 2 O El
haErET AHEEIEE SR (Fig le). SlIfEMTY,
M, A CfobiREn, K& S IB-1 kT 49.9~
105.8 pm x 32.3~72.7 um (%15 80.7 x51.0 upm), C6-5 £k T
52.5~133.0 pm X 33.3~88.7 um (*F#5 86.2 X 54.5 um) TH 1,
s 7 — (8) sEEshe Fig 1). BFo 5
TFWRERIE, W, BAER- LY Clif, K&
ItB-1 ¥k T 6.6~9.7 um X 5.6~8.5 um (5 8.2 X 7.3 um), C6-5
kT 6.8~9.8 yum x5.7~7.7 um (3 8.0%6.6 um) TH b,
M I EBAR O BT A L, Mlaskm o & Mk
ol (Fig. 1g, h) LS. BB x¥e h
HEEEH L, B, IV, I THREBas LA, Rk E

Mucor ardhlaengiktus CBS210.80 *

58— Mucor inaequisporus CBS255.36 *

38

48

100

Mucor amphibiorum CBS763.74 *
Mucor prayagensis CBS816.70 *
Mucor indicus CBS226.29 *
Mucor odoratus CBS130.41 *
100 Mucorexponens CBS141.20 *
—|: Mucor fuscus CBS313.78
97 ~ Choanephora cucurbitarum CBS120.25

62 Choanephora infundibulifera CBS153.51
Poitrasia circinans CBS153.58 *

98 Blakeslea trispora CBS130.59

100 Gilbertella persicaria CBS190.32 *
1tB-1 G . s
100 C6-5 . persicaria
Gilbertella persicaria CBS246.59
Mucor gigasporus CBS566.91 *
Mycotypha microspora CBS230.32 *

Backusella oblongispora CBS569.70 *

—_—
0.05

Fig. 2.  Neighbor-joining phylogenetic tree based on the ITS sequence for the Choanephoraceae and Mucoraceae groups. Values at the
branches indicate percentage bootstrap support for 1000 resamplings. Backusella oblongispora (CBS569.70) was included as the

outgroup (*ex-type strain).



Table 1. Comparison of morphological characters of isolate ItB-1 and C6-5 with previously reported characters of Gilbertella persicaria
Isolate or species Sporangiophore Sporangium Columella Sporangiospore Chlamydospore Zygospore

ItB-1 Typically unbranched, Globose, brown to black, Oval or cylindrical, Globose, fusiform or Solitary or rarely in Globose or subglobose,
erect or sometimes generally erect, pyriform, hyaline or light ellipsoid to ovoid, hyaline, chains, Globose, ovoid, compressed between
curved, hyaline or light  sometimes nodding, wall brown, smooth walled, indistinct longitudinally  doliform, cylindrical, thick suspensors, brown,
brown, not septate; 0.6—  persistent, granular and  granular materials, witha striated, with hyaline walled, light brown to covered with blunt or
1.4 mm (ave. 0.9 mm) minutely roughened, slight basal collar; 49.9—  droplets and appendages; brown, contents granular sometimes acute
long, 18.6-43.3 um (ave. divided longitudinally; 105.8 x 32.3-72.7 pm 6.6-9.7 X 5.6-8.5 um or with oil droplets; 19.7- projections; 35.3-75.5 um
26.3 um) in diameter 77.1-175 pm (ave. (ave. 80.7 x 51 um) (ave. 8.2 x 7.3 um) 32.1 X 19.2-28.9 ym (ave. (ave. 54.3 um)

! 123.3 pm) in diameter 25.7 X 23.5 ym)
C6-5 Typically unbranched, Globose, brown to black, Oval or cylindrical, Globose, fusiform or Solitary or rarely in Globose or subglobose,

G. persicaria®

G. persicaria®

erect or sometimes
curved, hyaline or light
brown, not septate; 0.6—
1.3 mm (ave. 0.9 mm)
long, 19.5-40 um (ave.
29.3 um) in diameter

Typically unbranched,
erect or sometimes
curved, hyaline or light
brown, not septate,
enlarging above and
reduced just below
sporangia; 0.5-6.7 mm
(ave. 3.3 mm) long, 10—
50 pm (ave. 27.3 pm) in
diameter

Typically unbranched,
erect hyaline below, light
brown to grayish blue
above, not septate,
enlarging gradually above
to the region of the
curvature and reduced
just below sporangia;

3-4 mm long, 40-50 pm
in diameter

generally erect,
sometimes nodding, wall
persistent, granular and
minutely roughened,
divided longitudinall;.
79.1-188.4 um (ave.

117 pym) in diameter

Globose, brown to black,
generally erect,
sometimes nodding, wall
persistent, granular and
minutely roughened,
divided longitudinally;
50-150 pm (ave.

105.5 pm) in diameter

Globose to somewhat
dorsiventrally flattened or
irregulaly globose, light
brown to bluish or
purplish gray, erect or
more typically circinate or
nodding, wall persistent,
granular and minutely
roughened, breaking into
two equal pieces; 40—

260 um in diameter

pyriform, hyaline or light
brown, smooth walled,
granular materials, with a
slight basal collar; 52.5—
133 x 33.3-88.7 pm (ave.
86.2 X 54.5 um)

Oval or cylindrical,
pyriform, hyaline or light
brown, smooth walled,
empty or granular
materials, with a slight
basal collar; 50-100 x
42.5-80 pm (ave. 73.4 X
60.4 pm)

Variable in shape
depending on size, oval or
cylindrical pyriform,
hyaline, light brown or
bluish or purplish grey,
smooth walled, empty or
oil droplets or granular
material, with collar; 40—
119 x 20-170 um

ellipsoid to ovoid, hyaline,
indistinct longitudinally
striated, with hyaline
droplets and appendages;
6.8-9.8 X 5.7-7.7 um
(ave. 8 X 6.6 um)

Globose, fusiform or
ellipsoid to ovoid, hyaline,
indistinct longitudinally
striated, with hyaline
droplets and appendages;
6-12 x 4-11 pm (ave. 8.1

X 7 pm)

Globose, short oval and
rather irregular in shape
with a papilla at either
end, hyaline, thin and
smooth walled, with one
or more colorless droplets
inside, with appendages;
5-13 X 4.5-11 pm

chains, Globose, ovoid,
doliform, cylindrical, thick
walled, light brown to
brown, contents granular
or with oil droplets; 18.2—
31 X 14.9-24.7 um (ave.
23.5 X 20.5 pm)

Solitary or rarely in
chains, globose, ovoid,
doliform, cylindrical, thick
walled, light brown to
brown, contents granular
or with oil droplets; 10-35
x 10-30 pm (ave. 27.3 X
16.8 pm)

Typically intercalary,
solitary or in chains,
cylindrical, oval, globose
or irregular, thick-walled,
hyaline or faintly yellow
walls, contents granular
or with oil droplets; 14-28
% 20-32 pm

compressed between
suspensors, brown,
covered with blunt or
sometimes acute
projections; 42.1-74.8 um
(ave. 56 um)

Globose or subglobose,
compressed between
suspensors, golden brown
or brown, covered with
blunt or sometimes acute
projections. 42.5-92.5 um
(ave. 66.6 um)

Globose or compressed
between the suspensors,
golden brown or brown
but singly never black,
covered with blunt or
sometimes acute
projections; 35-90 pm
(mostly 70-80 pm)

1) Taba et al. (2011).
2) Hesseltine (1960).
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BIRERONBEL 2 & A, KE JXUtB-1 T 19.7~32.1 %
19.2~289 um (F#5 25.7%x23.5 ym), C6-5 ¥ T 18.2~31.0 pm ¥
14.9~24.7 um (F35235%205um) THote (Fg ). &
BE2ENYEBACTREIR TV AR AZER () O
# (NBRC6666 : HEH BN OMAREEERBESTHI LB
TAFE) ERESER (20°C &7, PDA BT 3 H Ex
BE) ¥Toki s, BEERTFIFABCESRTIE
BEhi, BERTIREILLQERY, BEILEBG
THE, #ifL TS EEYEYEL, KEJLUB-14K
T 35.3~75.5 um (5 54.3 pum) , C6-5 ¥k T 42.1~74.8 pm (3F
¥56.0um) Th-ot (Fig. lj). BTkl sy
DFRE & LT END D, Gilbertella BT1E 1EOHE
WA TH 5 G. persicaria (Hesseltine, 1960; H 5 5, 2011)
LOWREEEZToER BFOOMORIFSE2H
BeRoReE WEA R LD, FOMoE B DR ERH 8
R —F L (Table ). ¥bK, SHE2EKOLETRE
PR DI, PDA B T 25°C, BE4&MET 7 BRI
Lzt 247 R—5— (ER4mm) THLERWEERR
% PDA B5ih o h i BIR L, 5~40°C © 8 BEORER T
WEET, HE2AROERFERYAE L. TOBERE
OB 2 EREOBERIT 15~35°C OEETHEF L, BWEIX 25~
30°C FHETH -7 &b, ThbOBEEEESBE#HO G
persicaria (Hesseltine, 1960; B335, 2011) O & i13Ig—3K
Ute. DA EOTRBRIRE, RN D O ITS HR DTS
BEEETICED T REMITIC X 2B & O X
v, 82 Bk % Gilbertella persicaria (E.D.Eddy) Hesseltine
ERE L. 7ok, AR THS M L ITS Sk oA
%1i3. DDBJ 1= B4 » 2B 1 (ItB-1 #k : Accession No. LC496067,
C6-5#k:LC496068), 4 [EIEER L 7 2 BRI X B AW ETR © —
v 3 v 7 1 MAFF247155 (=ItB-1#k) % X 08 MAFF247156
(=C6-58k) L THFFELL.
TEE2EBROBREOEE YRR TH DL, T
BREeNTrEERRYT-7%. S HEk%Y PDA R L
°CHEETTCT7HMEERL, v +v—VHAOEEEBCHE
KEEE, BELCETEBERY ICRELL. - —
CH—EYHEBRE), FEBBRFOBEANREEZEL
Wby, 1xX1°8, /ml DT O 5 BTFRERYEHL, BE
# & LT Tween 20 % 0.02%¥RM L7 b O EBE L Ui
BEBINEYAEOT o s HEE (HRREXRE ORK
EEE, BELELFHSE$H IR o4 FHEL, *
OEIDHEEGORTEERY 1R o2& 0.7TmEEL
Jo. BRARER 1 B o % 46 BF0REML, KEKE L
hEZhegEBE L ok NBRANERCAEBED
Tween 20 HM L WE KDL X BE L. BEEEIE

HLIeT T AFy 7 BENABENTREL, 2PCKERELR
BEATHE L UREER b VBl OFEYRE L.
ZOFKR, WThoERE O W T EELETORER
BWT, EE3 BRI OEEBLORFCBE TKERD
RHAER S h, EEs HRCIRELENRI - BBKL
7o (Fig. 1k). %7, BEELIECAERERN < S OBRRK
B, 0 L EBE/PRORTO I PEERHBERI I
IR bOERIZCTR G FREE B, REH»0E
BEIAEIEI N —FH, SBRCRERIBED LR
ote. UEOKRID, HE2EEKIRKEDORETH
B ERNBELhRR o7 b, BXEAERHEL DD
DIz, WHETG. persicaria DTEEX E L TRREHBEOHL &
2% (HBDL, 2011) CXHTH2ERERT 1+ A7 BV
EERBRY T BEFIXPDAEMC2 HREEEL <18
D2 EROEEYER4mm O3 vy R—5—T
bk E, BEERAOT 27 &Lk BEREsY GRA
RH) OREXREICHE LT EHTHEL, oLl
DHMBEROESHERT + A7 XA TR. ik, HEE
WEBEODOPDA T + A7 2E Ao d O RRBE & Ui
HRAREI1ERC X4 RYEML, SEEE TR ETR
wERLL BEERFERLEBDESI AT v 7 WEHARS
NTHREL, 27°C KHRE L CERBATHE L URBIER
OFEYRE L. CORE HAEKOETOEBERER
BT, B#E4 BRI DEETRLCEATTRORBENFK
3h, BE7BRITORBREMEAL, RELESELL -
B L. i, RES>»SREEEIEIEINL. &
NHORERNL, BHARKEFTH7n 7 L €x YHIOMEL
YO TTHEM DR I N te.
UEDBERIY, HAHROT o 7 RECRKET B EK
FEIRIX G. persicaria T L BIRETH B EHPELMIIR -
o. AE L B7 e s OREIENANFZCREHETHS
ZEmD, FHRELLTT7 v SEER (S : Fruit Rot)
LWETH ERRETS.

B B

ARELT by, BELEREARRSHT 20—
57 Vy v DUBEATER, WEERIKCIBMEYS D
BRBRETEHEL DI R VIE W ¥, REBRAEE
FMEEAE EHRENENORE BEBCESRTO
BEcBE L TARRCHER W Wi, T CrRBEL T
HOBEETH. AREIMRIRESHEELNS TRE
EEr G R EEEMBERTEE] 0—RE L TThhi
LDTH5.
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