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Flower Bud Chloranthy Disease Caused by
Caeoma makinoi on Prunus mume

Seung-Yeol Lee', Yeon-Hee Lee', Su-Jin Park', Han-Dong Lee', Jae-Jin Lee', In-Kyu Kang', Hyang Burm Lee’

and Hee-Young Jung'*
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ABSTRACT : Abnormal chloranthy was observed on Prunus mume trees grown in an orchard in Uiseong, Gyeongbuk province,
Korea in 2015. Flower buds showing chloranthy were covered with numerous orange-colored sori, which were confirmed to
contain spermogonia and aeciospores by stereo microscopy and light microscopy. When observed using scanning electron
microscope, the aeciospores were globose, ellipsoid, or ovoid, and measured 22.8~35.6 X 19.8~36.8 um, with a verrucae wall
ornamentation. To construct a phylogeny, the large and small subunit regions of rDNA were sequenced and compared with those
of allied species by the maximum likelihood method. The isolated fungus species showed high similarities with Caeoma makinoi
(Teleomorph: Blastospora smilacis), which was previously isolated from P mume in Japan. Therefore, we initially report this fungal
agent parasitic on R mume as C. makinoi in Korea and name the disease it causes as “flower bud chloranthy disease”.
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= A AAIF o Z Bxsal glom, Bgol, A, BT &
OS] SRl A ST} (5]. BE3E 9] TS =
oA ulA (P mume)&} ©|2~2FA](P. japonica) 7oA LAY
3HH [2], 53] EE A} A= A2 v Sl &
Zhe)= Zlo] SAolth[5]. SEAINH & dAqtellMe =l v
ox ] Barg HHtel] oJgh A= WAS TEs}al, o]

o= L
AZ=AS ) 0 7= WY I3 FaHE E4 2 AlEeA
H A0

U= =70
=

AABIGATE. oo £ =olxe Il mjidellA] o]
B5e doTle TS AR Baslarz} it

oo X b B | o
201543 59 5=, ANEE AT vl (N 36°

27'44", E 128°43'37")0l1X] SHeellA 3ksde] =T
(Fig. 1). P12 dehe GH 0 H8e e o
A A 53w TEHACH (Fig. 1A), HEE= ©]
& 87 o= FA 9] E717F BEE AT (Fig. 1B).
53t o3t H3ls e EEel AT Boldom IEE|Q]
on, Qo I SN BEFHA F9Yri(data not
shown). {8}5-dollA LA #2-e 33kdn] 7 (BX-50;
Olympus, Tokyo, Japan), JAE &w|73 (DIMIS-M; Siwon

ul



Fig. 1. Symptoms of flower bud chloranthy on Prunus mume observed at orchard located in Uiseong in 2015. A, observed flo-
wer bud chloranthy symptoms; B, detailed single feature of chloranthy symptom.

Fig. 2. Macroscopic and microscopic feature of Caeoma makinoi. A, structure of spermogonium under stereo microscope; B, C,
aeciospores under light microscope and scanning electron microscope; D, ornamentation of aeciospore (scale bars: B, C = 10

pm, D = 1 um).

Optical Technology, Anyang, Korea) ¥ FAMAAI&ER]H
(Hitachi SU8220; Hitachi, Tokyo, Japan)=- ©]-83}53t}. T
A9 A 9 AR g o s wEe Ay, 44
o] E7|= 5HGA7] (spermagonium)Z LRI 1, U
o= A& (catenulate) &2 W H B2 =3 A} (aeciosp-
ore)7} TAE| AT} (Fig. 24, 2B). TF¥AR= tiF-E 78, E}
Y 521y, 37)= 9F 22.8~35.6 x 19.8~36.8 um (Fig.
2C), HEALS] 3EH-2 FAAY (verrucae)©] AT (Fig. 2D).
71525 delEde dodle Aoz 7] BuH Ca-
eoma spp.2] FENZ 5& AL [6-9], FEA S
H| 13k A7} (Table 1), ¥ 79 wjdollM B2E =32t

9] o= dEoN BH C makinoi®t LX|SFHIL[7],
o) F35d-S Yehll= BYAl= C makinoiol] 2]k
Ao g FAHA.

HHwo| EAY=EY SH

2 ] PSS FABAE A fIg =
FA}9] total genomic DNA 52 HiGene Genomic DNA
prep kit (BIOFACT, Daejeon, Korea)E ©]-8-3}c] AA|3H
o}, Pucciniales®l] &3l= ST AlEsH FAAAIE
4317] 913l, +=F% genomic DNAY] large subunit (LSU)
rDNA$} 18S rDNA 9 9-S FA4I5HATH10]. 18S rDNA ¥
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Table 1. Comparison of morphological characteristics of aeciospores included in Caeoma spp.

Characteristics Present isolate Caeoma makinoi  Caeoma radiatum Mikronegeria alba  Caeoma peltatum
catenulate, catenulate,
catenulate, globose, catenulate, catenulate,
Shape . . subglobose, . subglobose, L.
ovoid to ellopsoid 5 .., mostly aciculate Lo angular to ellipsoid
ovoid to ellipsoid ellipsoid
Aecio- 22.8~35.6 x 20~45(or 50) x 25~48 x 15~22 x 23.6~46.3 x
spores 19.8~36.8 15~30 21~30 20~39 17.5~30.0
coralloid to reticulate,
Ornamentation verrucae verrucae - minute verrucae tuberculate and

peltate excrescences

witches' broom
(Prunus mume)

witches' broom
(Prunus mume)

Symptoms on host
(Scientific name of host)

witches' broom
(Austrocedrus
chilensis)

yellow, irregular and mar-
ginal spot (Phyllocladus
trchomanoides)

witches' broom
(Prunus grayana)

References this study Ono et al. [6]

Peterson and

Ono et al. [7] Oehrens [8]

Shaw [9]

o9& 523171 9131 NS1/Rust 18S-R primer pairg ©]-8-3}
& PCRS 351992 M [10, 11], LSU rDNA 93&je] ¥
5 S3317] 913l Rust2inv/LR6 primer pairg ©]-835}]
PCRS 33139 0H12, 13]. SZ % PCRAME-S A7) & &
78 4S8 9ESHATH(SolGent, Daejeon, Korea). ~L
A3}, LSU rDNA 27 99 9 185 rDNA FHellx zHzt
°F 1,300 bp$} 1,700 bp2] A7IMLE F53IRH, A7)
€& NCBI Genbankdl| Z}2} 1LC1987763} LC198777%

1=} [e)
‘11—}‘\3!'5

=3I AEEH $3l, Puccinialesol] <3=
=] LSU rDNA 25 < B! 18S rDNA 992 7]
MEE FstaL, AE e FA8AIE Kimura-2-parame-
ter 2AS 7]9E0 2 8 maximum likelihood'H 2. E MEGA
7 X2 S T3l BT 1 A, =) o7 v
AUEe] sl gl A B =2 Mikronegeriineae
o] &3l om, A E2l¥ C. makinoi (Teleomorph:
B. smilacis)2} 100% GA|3h= A2 R ATHFig. 3).

0.02

Cronartium ribicola (DQ354560, M94338)
Coleosporium solidaginis (DQ354559, DQ354558)
Puccinia smilacis (DQ354533,DQ354532)
Batistopsora crucis-filii (DQ354537, DQ354536)
Ravenelia havanensis (DQ354557, DQ354556)
Gymnosporangium clavipes (DQ354545, DQ354546)
Puccinia coronate (DQ354526, DQ354525)

Puccinia physalidis (DQ354522,DQ354523)
Puccinia hemerocallidis (DQ354519, DQ354518)
Puccinia caricis (DQ354514,DQ354515)

Puccinia violae (DQ354509, DQ354508)

Puccinia convolvuli (DQ354512,DQ354511)
Caeoma makinoi (Blastrospora smilacis) (DQ354568, DQ354567)
Wi Caeoma makinoi-US01 (LC198777,LC198776)

Caeoma torreyae (AF522183, AY123284)

Platygloeavesitita (AY512872, AY124480)

Melampsorineae

Uredinineae

Mikronegeriineae

Fig. 3. Phylogenetic analysis conducted based on the sequences of 18S rDNA and large subunit (LSU) rDNA using allied species
of Caeoma makinoi. Platygloea vesitita was used as the outgroup. The tree was constructed using the maximum likelihood me-
thod with 1,000 replicates (values < 80 are not shown). The bar represents a phylogenetic distance of 0.02%.
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Caeoma makinoi= 573 (Pucciniomycetes) S (Pu-
cciniales)ol] £3F= o], St} YA Ao 1
3159 TH 14, 15]. C. makinoi®] HRAXNHE-2 Blastos-
pora smilacis©|™, 7A@ (Smilax sieboldii)2} 7152l
ke Aoz dEiA Aoh(6]. 9 ST v Zrd
3} (Chlororanthy)& ¥-27]™, Kusano [15]°]] &3l A&
HE AT YEM= 1971 YW= v 2u o o
HHAate], w4l s7tel gt AA1AR1 2siE Ul e
2 GA Jot16], o5 £ Aol tigk M1 T
Ar g gehHel s Had vl glok. o] A,
AR A C. makinoi®] &3 =Ho] HIEQYO
(14], A3 o] A 54 2 ol Ay
3 AT tig Baue A7E uf Qo

ST 7|50 w2 (gall), 548 (witches’ broom) 3
W3 (malformation)S R HarEo] Q1o
ZAEE 75 S dodle SHTOEE Accidium

magellanicum, Atelocauda digitata, Caeoma spp., Chryso-

b %‘8—]

myxa arctostaphyli, Endoraecium acacia, Melampsorella
caryophyllacearum 5 95°] Y& JrH[17]. 7L 5 =]
= Caeoma makinoi (Teleomorph: B. smilacis)oll &g+ 4t
TN SH3Z M. caryophyllacearum®l| 2]t AU BIZ}
FHo] Harxo] 9lout(14, 18], 7L 9] HHTE HilEX]
ko [19] =Wl Ha1E C. makinoi® 73-5-, -l
o3t 93t B FAITel thgk Rare gIieh14].

Ono 5 [7]°] W29, C. makinoi= 37 Q= (Smilax
sieboldii)o| ] AF A o AL IAANE Zh=tial B
=] Utk HEgh WAl HELTS Fo v Aol A Aty
= C. makinoid SEAE AF7MAE = HE3E 10~17
A 5 AFEAE FEEL, oF i $ AEAT B4
=, A7 gzl A IE== SR} (Basidiospore) S
TRA] Aol Jgsha SUgE Q857de] vehdtar
KEo] 9ot 7], oA =l 7RG =l B. smi-
lacis7} B 1% v} §ich.

2 AFelxde =l iAol Gkt o=
QS Caecoma makinoiZ 533FR M, olol C. makinoi
o &gt FHE vl ZESHoE Akeke vloloh
F7H & ml T e o] A=A )] AL v
A8} 715 A E Sk 7Rl Y B e
A Ao & Ao Yzt

5 Q

2015\ 59, AR o)A A vl Aol A B
22 dsisde] miavela AR AT B 43k
ol Me Lol T2 E7 17 IEE AL, AAEYS
o2 A3 Ay} ZIAEZ IRIFU}. A4S FelS
wzeb) 9fel Bekv|E ) FARIAER| o2 Bk
A, S 79, B8 Ee 3oL, oF 228~

LA OlRHE - olARL - AR - ola - AEY

e} [}

35.6 x 19.8~36.8 um ZL7]1S 7FWHA] BHLE FAmLAE
oz BAYAT}. HAe) A} AT ATNT 74
A A4S #13F, 18S rDNAS} large subunit rDNA 4
9% ZEAY F G7NBS BAST AT FA

L e e R D e e

(rt
M
1%
gﬂ
32

W GEOA E2]E Caeoma makinoi (Teleomorph:

B. smilacis) T2} 100% LX|h= AoZ 3RI=AT} o
2hA 2 AFellMe Tl iyl et 4o
= SIS Cacoma makinoi= B 313}131, 9| ¥U7tol] osh
w AT 8l iAo 2 ARtekaA) St
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