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Abstract: The pomelo (Citrus maxima) is one of the most important cultivated fruit trees in the genus
Citrus of the Rutaceae. It has a long cultivation history and great economic value in China. In recent years,
a pomelo disease locally called “red flower blight” has been discovered in Pinghe County of Fujian
Province, the largest pomelo production area in China. It could cause new shoot blight, rotting and
reddening of the flower buds and petals of the variety “Guanximiyou”, ultimately leading to flower and
fruit drop. In the seriously infected orchards, over 80% of fruitlets dropped. The disease has been
spreading from mountainous areas to plains, with affected orchard areas expanding year by year. Based on
the disease symptoms, it was speculated to be post-bloom fruit drop (PFD), a citrus disease reported in
South America and Florida. However, there are still some differences in host range and infected organs
between this disease and PFD. From the infected specimens, orange powdery substances and conidia
resembling to Colletotrichum acutatum were observed. Five single-spore isolates showing identical
colonial morphology were obtained. Based on the morphological characteristics, multi-loci (ACT, CHS-1,
GAPDH, HIS3, ITS and TUB2) phylogenetic analysis, and pathogenicity test, the causal agent was
identified as C. fioriniae in C. acutatum species complex. Given that this disease has only been found on
pomelo so far, affecting not only flowers but also young shoots and fruits, and the pathogen differs from
that of PFD and common anthracnose, this disease is named as “pomelo anthracnose”. This is the first
report of C. fioriniae as a pathogen infecting citrus and causing anthracnose. The accurate identification of
the pathogen provides a scientific basis for precise control of the disease.

Keywords: pomelo (Citrus maxima); anthracnose; pathogen identification; Colletotrichum; phylogenetic
analysis
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PFD T 1979 -7 VG A& Bl(Fagan 1979).
W TE AR RT B A] S F AR, RBUETAIE, 18
& VR B AR, 5 Pk (5 208 A )
BE, BEEY RIRE o ESRRAIR () A
Ja MR V%, B R AR R FIAE S, PP e % Fn
RAlgkge A, KA A’ RE5H, BAER
A b DRSFAR A B[] 2 5 A 752 S L ) i - i -
Pk Bk, FHHE A5 (Fagan 1979; Timmer et al.
1994). 4 1 fif PFD A N3 KR Z MG
VAR | Fri FISRAG 52 3 f ™ E, A A Al A 2
S 45 (Peres et al. 2008), i = 7E YN A5 1)
M A AR A X XA A, B AT R R s
ERIE 80% LA L, SRS ik, B,
A5 VYRR AU BRI A AR £ v A T b DX A
WA P71 — A B A E (Timmer et al. 1994;
Timmer & Brown 2000; Lima et al. 2011), 45
BFRHE, PFD B I A e P 4 e iy e Al
¥ I Colletotrichum  gloeosporioides (Penz.)
Penz. & Sacc. (Fagan 1979), )5 ##f e A e
H EE AL RS 12 A KA C. gloeosporioides slow-
growing orange (Agostini et al. 1992), FifiZ X} H:
TR AT DNA JP50 5| A BRI 53284808 ,
W PE AZ Bl K B 5% 8] BR X (ribosomal  internal
transcribed spacer, ITS)&ER7M 41, 12008 I HL 17 9%
FOHT 8 NRAHN A C. acutatum (Brown et
al. 1996). i HI &A0)8 I8 2 M 02 R G FFh
HERME S5 A, PFD B9 R B E# 4 E R
RN LA Acutatum EATE T C. abscissum
Pinho & O.L. Pereira (Damm et al. 2012), L4},
A TR IS R A o) 8 A [R) A 0 2 T U AR AR S
75 96 B9 JF LT 2 — (Lima et al. 2011).

PFD FE R EMERIERT, TEALTE L)
Wik , RA D BOCEREE M 32 35 A6 T8 A [ i 4l
HI ik, 5 R KA R A e 5 2N
A A T ZE AR RIS | RS FIATESE , R DL 7R A
F b &AW iE (Fagan 1979; Denham & Waller
1981; Timmer et al. 1994; Timmer & Brown
2000; Lin 2001; Marques et al. 2013), TM#E2E#4
VIR, SRR EM L LI A
HETEEM L, 5 ARLBRIXG R A g .

MEEE RO RIR WL K s i LA | AR A4l 2R B
AR A o 7 i 68 T o 5 PR iR ik — 2
FEI R A R T B A B U SR )
fiti, ANSCHEAT 120 9 IR 4 T

1 w5 i %
1.1 AEERMEEBRAE

2023 4F 8 H-2025 4 4 H , AR W £
RRICSEHRS . ghit 783 . . R 1B
Mah Rz F G aER . 2024 4F 4 J EAA
2025 4 3 AT R R R A, JRA S A
FE - F1 L 1) S 28 B TR LR A0 o ] W AR el | 2
BT ) A S el TR s s R Ly R B R SR el
AR50 1200, 1466.7. 646.7 m*, % %t
FALR 5 B, A RIE R RE 5 B, 43
PR e A 5 PG b b ) BEATL R A — A 25 S
HIEGIT RIS . RARIRAEAEL

R 25 (Yo=K 96 1 2 B/ (R o6 16 = B+ R B 6 1 S
%0)x100,
12 REEHNEMBREMSY BIER

FHTCEPRE B SR BIAEIRE . I s gh R |
R /D e, BB E 1 mL WILHE
Kb, IRAD, BN, BURFEIFI 20 pL,
TEJE B B 5B (eclipse 801) FWLER, M & HFid st &
D50 MR RN I, BUbE iR
FEIFRA R IR, BU S50 pL AR E L+
BRI NN 50 pg/mL EEEE ZE FI 50 ng/mL 4%
NHERM 1/2 PDA 8555 E L, BHKER =M
PFRIRAT A, BB D)5, #BE 26 °C
BFFPIESH Tk, PR REE, PUn
A R R SR IR 55 5%, BIOR BT B Rk .
FERRTE 10% H il H-80 °CIR-A1T.
1.3 EHRHESEFEKFENE

XA E B AR B MR, AR T SR SRSk U
T 5 95 2 2 P TR R 4 5 RS I A AR TR
AFEE, MK N MR B TE L S THUE
N 0.5 cm WEDE, B 2 PDA KR35 3=
W BRI E VR EAR, TR RVE R KR,
1.4 FREAEHRMNE

VEBUE & ZJTUPHOS £l ZJUPH17 E4 7% 1 Y
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FOwRPENE . 1] PDA BigR sk BIEFE 5 d MTETE
Jn 10 mL K, TG BB R R B RV
PR RTINS . AR TR, IKHGRE
2 10°4/mL, #H. BERE I R E e S
FETFRIAEIRE, 75 70%H0 ZEE I IR 30 s
J&, SCRVAHICEAK e, IFE THoKAR BT
Tp— A (EURE AR 5 pL BB
W, LA IIAR R AR JE B KA X B
1.5 ERPFEE

R i T 43 5 ) B TR AR R 1 97 3 L TE A
FRAE, RT0) 25K T AR A5 AR 2 0 A g
Acutatum B GHFNIEE . it — D5 HT
BRI ATE T AN, TR T 2R S 1 5
T RGELE I ARG | AR A
W, ¥E#& ZJUPHOS . ZJUPH14 ., ZJUPHI6 .
ZJUPH17 F1 ZJUPH20 JF /%% . 7€ PDA
FRIE SR S d A, WEERZ, SR CTAB 4
BUE T FE ZH DNA R HEE X Acutatum & &8
H R ST | % ACT-512F/ACT783R .CHS-79F/

®1 AMEERANSI

Table 1 Primers used in this study

CHS-354R. GDF1/GDR1. CYLH3F/CYLH3R,
ITS-5/ITS-4 . T1/Bt-2b 435414 2L 1 WL3h & 11
(ACT). JLT A g (CHS-1), Hifme-3-wm
JIi Z i (GAPDH) . 414 [1(HIS3) . %M A 5 i)
BE DX (ITS)FI P-4 25 I (TUB2) AL K A 3B 43 7471
(% 1). PCR 7E{f15K T100 PCR X T, 3
TR A 94 °CHZAEYE 5 min; 94 °CZE4: 30 5,55 °C
1Bk 30s, 72 °CIEAH 60 s, 3t 35 AMFER; 72 °C
FEH 10 min; 12 °CLRAF. PCR 34 /=i 1t 1%
MIIEREBHBER UK , FRAF HFR A1 5, 25 WL
v S AE 4 AR B w2 Ty . DL ZJUPHOS
YE AR HRR, K15/ ITS. GAPDH, ACT,
TUB.CHS #1 HIS J¥41] -4 % NCBI f#J GenBank
(https://www.ncbi.nlm.nih.gov/genbank/), J¥%1%
S50 00R . PV849042 . PV843935 ., PV843936.
PV843937. PV843938. PV843939,

P19 FI R 234509 DNA J¥ %13 5 MEGA v.
11.0.13 B T PR AL XS, HoX 7 vk
MUSCLE (multiple sequence alignment), FtX} 5 ,

(VA= FIYZRR Jrm Fr 4l 7Sk
Sites Primer Primer direction  Sequence (5'—3") Reference
HENshER ACT-512F g4 ATGTGCAAGGCCGGTTTCGC Carbone &
Actin (ACT) Forward Kohn (1999)
ACT-783R  55|¥ TACGAGTCCTTCTGGCCCAT Carbone &
Reverse Kohn (1999)
JUT TR CHS-79F  ®is|¥ TGGGGCAAGGATGCTTGGAAGAAG  Carbone &
Chitin synthase 1 Forward Kohn (1999)
(CHS-1) CHS-345R S|4 TGGAAGAACCATCTGTGAGAGTTG  Carbone &
Reverse Kohn (1999)
TV - 3- B 1 Mt S it GDF1 FIEILY] GCCGTCAACGACCCCTTCATTGA Guerber et al.
Glyceraldehyde-3-phosphate Forward (2003)
dehydrogenase (GAPDH) GDR1 5514 GGGTGGAGTCGTACTTGAGCATGT Guerber et al.
Reverse (2003)
HE CYLH3F EEIE7] AGGTCCACTGGTGGCAAG Crous et al.
Histone 3 (HIS3) Forward (2004)
CYLH3R  j55|¥ AGCTGGATGTCCTTGGACTG Crous et al.
Reverse (2004)
R A 3 ] X ITSI EIE7 TCCGTAGGTGAACCTGCGG White ef al.
Ribosome internal Forward (1990)
transcribed spacer (ITS) ITS4 E51Y TCCTCCGCTTATTGATATGC White et al.
Reverse (1990)
B-EE T1 ol AACATGCGTGAGATTGTAAGT O’Donnell &
B-tubulin 2 (TUB2) Forward Cigelnik (1997)
Bt2b IECILY] ACCCTCAGTGTAGTGACCCTTGGC Glass &
Reverse Donaldson (1995)
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ITS. GAPDH, ACT. TUB. CHS #l HIS %&[X
BHA S K 4y 550, 273, 248, 499,
282 1393 bp, JFFEK A 2245 bp, HEXTEERAE
[F]— AT i K (81 2497 (maximum parsimony,
MP)53HT, 838 & 38 & (Bootstrap F R KN
1 000)F9 & RGEHALR, FFRBAHCSEL: &
KETAWBHE R 1456, —BPERECH 0.61, &
HARECH 0.8, BERECN 049,

2 BR5M

2.1 fERTEIR

o ELEALT W B T &R RPN A
R LA R E, WIHE 2 108 A At = A 2148
o 2 AR A A O BT, ™ B I 2 B A
A, SEAREAETEE 1A) . BRIG LR,
1A VT A € /N s, BRI R R, S5 iE
LI B AN 1 T ik R AR AL B L
JEARBE, H R AT WA IR, B B A

flFHE(EN 1B, £LEaHk). e ez %,
VI RGL AR, BRI KB R, Ji &
BAIEARACIRINGE . R Wik (B 1D).
kR EL e R B IR, FHE R YIR (T
) S B SR (F ) H RS (K 1D), 1 H:
Wi R RO, JFETgEA K,
e “AFn” AR5, BAERAE EILH, £ 2
ATEEAEANTE (B 1E) S FISAs &9, #1142 7K 5
ARIR FEAE LI B BE AL R BEAR TR K, B AL,
WA RS R, AR PR 4 T R AL SE
(E1A), BB EHM R L6, RS 6,
IERE , SeacBl i, PR e a] e 1 % i 2 2E £
(B 1F). 4Rk, wmBimt, ERE, ME,
WEARKE S & RCKBE(E 1D, 1G), #wER S
W% o W2 MEE R SR KRR T, AR LR
SR, 1H 2024453 AR 4 A, e b F—
AERYTE SR S BI AE B EAR o B (PR TR
R, aiwta, iR FEE , & 2B G RO (K 1TH).

B 1 fREmiER A EENIRAERE . BIRIRAIT A B: EEEIEE AN C: BRCUBIERRIE R s D R
POAEME . HESMZERERG: B KOWIAEIERAIRIR IS, BT RS = AR AR A K (AR A s Fe RIS Ryt
WRIRs G #ERAN; He WERCRIAN; 408k oA

Fig. 1 Symptoms of pomelo (Citrus maxima) anthracnose. A: Infected flower buds, new shoots and young leaves at the bud stage.
B: Infected petals at the bud whiting stage. C: Infected pedicels and sepals at the bud whiting stage. D: Infected petals, stigma and

fruitlets at the stage of flowers falling period. E: The remained flower discs, sepals and pedicels continued to grow and form
button-shaped calyx after the diseased petals and young fruits fall off. F: The infected leaves at unfolding stage. G: The infected

fruitlets; H: Infected mature fruits. Red arrow: Conidial mass.
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U 5y — 1 S 3 e R AR RS B 2R T AT A £
Wk, BUREE s EfTHE(A 1B, 1D, i
3K), T 9 B 5 7= AR S SO HES B 2 /)
MO, Ak AR OB IR sOR R (53
A HE)
22 MELERFAR

2023 4 4 J1, AR BEL AR R g
G iR AR T R e 22 A ke X4 b B A A SR AT
R AR E, MR ARZ R “aeR.
I E R VIR S e . TR L X K
A IR AR £ B BRI B SR e
FE DR R B LA R S TR, AN T i A A i
RS R g g R AR S B R AR TN
AHER RS R o e RRBH , S0 3 B G o AR
P R A 2 FEAR A, W15 EE M2 Bl PFD
B9 EE o 2023 4F 8 F ST FLE LM
KIEEAAAE AR e, SR Eek
{8l PFD W5 EAETE. 2024 4F 3 J1, 2EMlidmAyFF
HIZ TN, “LIqbRm” KA, Javibi,
SN 1) B 2R R TR R AR D O S AR e FE
b ] R A SR ] AR A VB L o B e S el 1)
RIGEAT L 80%. 55%F1 65% (f# 1, HZK
A PRk 50 TR NMDCX0002163). - Fil
BV o dm . il KR E AR E, R
o PR R JFR B R e R R —
1M 2025 R & kA TSN, S0, kg .
ANEOBRAT . R TR RN ER ZE AR Y A R
SRR EREA . REREE, —rhifSs T
2024 X0 M R, 2025 RIS S

FER T Wi 4, 2025 4E 1 AL FIC T,
NF G FRKARXT D, N FI R0

FEE VIR W], & BUAH A AR A A, R
A IR E MRS A A, MR . KA B LR
(ZL3E N FPAGE . ) 2 ) 2 vt D) o A UL 1) A
23 MEENES. £E9F45FH

RIR AL TNRE I3 5600 S R AR P IR S
FRIE—2 . A iR RIEsin KRDE , —3k
22, n—3kIEEL, IS, KNk 8-11 x 3-5 pm
(N=50), Jtig. EWH. WA= T/MNIER(E 2A).
TE 26 °C, PDA 5373 FEEAKEE, K 5d
B TE AR K 5.37 em (1.07 em/d). KA ZH
R, OE, WETWAIEEGER, HERE
AL (K 2B, 2C).
2.4 BURMENE

bk ZTUPHOS 1 ZJUPH 17 A 5 AR 46 432 Fol
SCER R, AR 3 d e, R
AR RN, IRBERETY R, AL,
JE R BER E AR W LR (B 3). MR AR
9 I AE A b 25 RE A3 2 2 5 R TR bR — BUW TR bR
(ATE 24 AN P 50E)
25 PFERE

LA HX, AR S5 B AR (ZTUPHOS
ZJUPH14, ZJUPHI6, ZJUPHI17., ZJUPH20)7E
6 NN APAI—E B LR E R (ZIUPHOS)
HYAS ] 41 42 32 3] NCBI 08 1% (https://blast.nebi.
nlm.nih.gov/Blast.cgi)#4 7 HEXT(FF. 2, EZMAEY)
RlEBdiart NMDCX0002162), & ¥ ZJUPHOS
512 M C. fioriniae Fh R MRAET A b m E—

& 2 Colletotrichum fioriniae W5 £ AFMEER M A: 44T ; B: PDA KiFREE HIWEISIEE (5 d); C: PDA }i5%

e FAEVEETE (S d)

Fig. 2 Morphological characteristics of Colletotrichum fioriniae conidia and colony. A: Conidia; B: Obverse of the colony on
PDA medium (5 days); C: Reverse of the colony on PDA medium (5 days).
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H,0 ZJUPHO8 ZJUPH17

ZJUPH17

3 Colletotrichum fioriniae BYEUH %M E
A6 AR 19 - TV 2

A

3 A
’ ZJUPHOS

ZJUPHO8 Fl ZJUPH17 Jy 2 /RN R 2R, H,O SNICHE AKSZRD, Hefh i A

Fig. 3 Pathogenicity determination of Colletotrichum fioriniae. ZJUPHOS8: Inoculated with isolate ZJUPHO8; ZJUPHI17:
Inoculated with isolate ZJUPH17; H,0: Inoculated with H,O. The petals of Citrus maxima ‘Guanximiyou’ used for inoculation

were from Pinghe, Fujian.

B, UNAE ITS A7 5 (G 5528 100%, —5E: 100%)
F1 GAPDH 1 5, F(E35% 100%, —2: 100%).
A Acutatum B ARG (A 4),
WESZ B Bk ZJUPHOS8 . ZJUPH14 . ZJUPHIG |
ZJUPH17, ZJUPH20 Y5 C. fioriniae F)AAR Ttk
(B bk CBS 128517, LI& CBS 125396, IMI
324996 . CBS 129948 . CBS 119293 #1 CBS
129947)IH y [a] — i A6 53 3 (H R SCRR3E 100%)
3 it

A 1t el 9 A R SR ], AR S R
RN P R B “ZLAEN " 5 SCHR il sk R R
W46 )5 75 A9 (post-bloom fruit drop, PFD), HLF{
TEE B AL (flower blight) AR AL o BLEIGER
YR, BTN IE A ANTE, B AR k)
KY) . BAFET PFD, k648 Bl A i A i
W RIS MR . 0 KO R (Timmer et al.
1994), “ZIAEHE" TEHTAS B REER BT, AT
SIEMBE, A 0] 1 A U R
B.; PFD FELLAFEHEME . FriE . Bt FIa %
4% I (Timmer et al. 1994; Timmer & Brown
2000), MZEASTH “LOHR" WL EEERE

ThANYY H Al F . IS AT 25K AL o
TYE, GAEURMRIE, AUFTOK LR
R JE TR S RN 16152 57 Colletotrichum
acutatum species complex | HYFNENHI AL C.
Sfioriniae, “LIAENE" 5 R B RE R 3 I RS TR
ARG E PG T R 5E 1 A, B ERNZE E
R JE RIS . ROmMER S, NFSBE SHEPR
FEHIER “ERERIE", DU WL IR
C. gloeosporioides {F{ERFH M2, AR E
L PREE B A S WO S oL, BAEE L WIR
AR S5 B AFAE, VE#RAZEF E4 N Ml
IR, MK LR MR R AE
NHABRH B4

) 2590 & 2 T K EE AR R B R —
(Dean et al. 2012), KR EFMEE L, &F
EIZ, 12520 16 DRISTERER 280 MFh
(Liu et al. 2022), TEMHE FZ=/VHAE C. boninense
C. acutatum .C. truncatum M C. gloeosporioides
4 AT 30 XA (Huang e al. 2013;
Guarnaccia et al. 2017; Wang et al. 2021), Ji5]
AL s 35 AR R T AR LS T SR RISEAE i
JH(key lime anthracnose), Hij# I EEHR C.
gloeosporioides, J5 Wi 53 MM C. acutatum 24
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73— C. guajavae IMI 3508397

C. scovillei CBS 1265297

C. eriobotryae GLMC 19357

C. cairnsense BRIP 636427

89— C. wanningense CGMCC 3.189367
C. chrysanthemi IMI 364540
C. carthami SAPA 1000117

C. cosmi CBS 853.73"

93 C. walleri CBS 1254727

—— C. nymphaeae CBS 515.78"

99— C. paxtonii IMI 165753" ]
ﬂE‘L C. simmondsii CBS 1221227
C. sloanei IMI 364297"

80 97 C. brishanense CBS 292.67"
1 C. javanense CBS 1449637
C. indonesiense CBS 127551"
8oL~ C. bannaense CGMCC 3.18887"
99 98— C. laticiphilum CBS 112989'

L C. miaoliense ML1040"
C. abscissum COAD 1877"
C. filicis CBS 1016117
100 C. cuscutae IMI 304802
C. lupini CBS109225"
C. tamarilloi CBS 1298147
C. costaricense CBS 330.75"
76 C. limetticola CBS 114.147
C. perseicola RGM 3376'
C. melonis CBS 159.84"
C. paranaense CBS 134729"
97| C, fioriniae CBS128517"
95 C. fioriniae CBS 125396
C. fioriniae IMI 324996
00

C. fioriniae CBS 129948
C. fioriniae CBS 119293
C. fioriniae CBS 129947
96, ZJUPH14
ZJUPHO08
ZJUPH17
99, ZJUPH20
100 ZJUPH16
C. acutatum CBS 144.29
C. acutatum CBS 112996"
98 - C. acutatum CBS 129952

92

1

100

C. roseum CBS 1457547
97 C. godetiae CBS 133.447
81 C. lauri MFLUCC 17-0205"
C. americanum RGM 3380"
C. johnstonii CBS 1285327
C. pyricola CBS 1285317
04 100— C. salicis CBS 607.94"
C. subsalicis LC13863"
C. australe CBS 116478"
C. arboricola CBS 1447957
C. kinghornii CBS 198.357
C. phormii CBS 118194"
C. acerbum CBS 128530"
99 C. rhombiforme CBS 1299537

C. orchidophilum CBS 632.80" ]
C. pseudoacutatum CBS 436.77"

76

50.00

4 HIXEKRSRIBRRE Acutatum EEHSEEENRREAN MO EIETEHRENSIEA(ACT), JLTRA
JAF(CHS-1) H e -3-BE R 5 2B (GAPDH) . ZHERF1(HIS3) ., BOMEASE SEHFE X ATS) Al B-Hi s & 11 (TUB2)BE K ) 3 4
P40 T IR BRI AR A TR, AT A Y TR LKL R

Fig. 4 The most parsimonious (MP) tree of the tested strains and the reference fungi from Acutatum complex of the genus
Colletotrichum. The phylogenetic tree was constructed based on the combined DNA sequences of actin (ACT), chitin synthase 1
(CHS-1), glyceraldehyde-3-phosphate dehydrogenase (GAPDH), histone 3 (HIS3), ribosome internal transcribed spacer (ITS),
and B-tubulin 2 (TUB2). T represents the extype or ex-epitype. The strains produced in this study are shown in bold.
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BT Y C. abscissum Fl C. limetticola (Damm et
al. 2012), "HEME FiGEMRIEEA 4 MEE
FEFI 38 F1, LA C. gloeosporioides AL F(Damm
et al. 2012; Huang et al. 2013), 1 C. acutatum X
TE 2 B ISR A FR DU 22 (Rl A e iE , 3%
L AT 5 0 R R TR PR S B 5K Bl (B R
2010; FEFHHE 2015), ARAURIRE AT E 340
17, A5 R ZFPEYI I (Jayawardena 2016),
{5 i JESCHRIC B AR T M AR B A 225 3 oA
A C. fioriniae W75 F) 12, AI5IEAHE
Rt SERGETEE) . A5 AR L Pt R
57 . WA IIAZHE . G RS BL A1) (1) B JELSR
(Shivas & Tan 2009; Kou et al. 2014 ; Garibaldi et
al. 2020; Chang et al. 2022; Zhang et al. 2023),
FL NP ey iU Fiorinia externa A UK Pk
(Marcelino et al. 2008), T 7EM 4% b oK Wiz 18
(Talhinhas & Baroncelli 2021), AR B IR IEZL
il “TEETER” e E LA, W E PR B
B IRIRIEMERIEA C. fioriniae W 5| EEAHHE A9
“TEIEVERIR”, I H AR E W ISR
HOWBENAEREZER, Irad “MRIER”
X RH AR

Pedkifi, C. abscissum TEFEE R 5[ LS
AR, — A — D FE AR AT AL, 5k
o AE P It AT 0 it e R R K L
(Fagan 1979; Timmer et al. 1994; Lima et al.
2011). C. abscissum BTG BRI 438 2 BB,
S — B BT AL G AE R, LA Oy 2 A
FFRA, S8 L G VR AEAE I b i o3 A 6
RN, @hKEIEr A Ao A A1,
XL Ak ] DL B F SR, AR P AR R
HAYS AT, WL A CIRAGHE, BRI R
W AT o B B JCAE N, e A A A
AT BFCEER, T R E, ARR
AIETEN P | BN | 52 AR R I Bk B
a2 FARSRAAS , BUR IR, IR RS 3R
B AE, FELL A (Timmer ef al. 1994), 55—
A A1 B A L2 AR RIS H VR IR T B
BT AR, FRE KRR, SR H—5
frﬂ:%(Agostini et al. 1992; Timmer et al. 1994;

Zulfigar et al. 1996; MacKenzie et al. 2010), A~
[7]F C. abscissum, C. fioriniae T£ 5[ 5| E 40 |
A AN AE IS SRS, AR G R AR S
I, HOR E R IR RN R IR A FRR A AT

P SMRE , A6 R RN AR AT F Y R A
) R R R AR 1A % BN %% D) AH G (Lima. et al.
2011). B AE)5 va R B9 255 1t A0 5 e 1 iE
AP R R, AR AR AR, T BRI R
SR SE R SRR, SR AN IE BT AE, LA R B
W A= PG PG G VR AN ST B, [ESh
FHEEE AR R . ZH R . IR R SR
FERRMEE KA, DAGER P . B ST AR
SRR R R, T Bzl AR N R
BRI R B = 2SR TR AR TRC R , 40 s AT B
AR AT, — AR AR AT A IR w2 R 4,
DU RAE L, F08 7-15 d Bi— AR5
ELRNAEAR SR, FHorh O 28R 1 L WA
HAFNE £ B (Timmer & Brown 2000; Silva-Junior
et al. 2014), HLHEIREEAMES, HhARIEHIEIETE V)
PR kA, SIS . WORS FIAE T8 A AL .
DR, A R FE A7 ) ] 75 7 A6 35 R, AR S it
A Ay B0 ST O

4

BT 3 ERE RO . BE LS R 1Y
STEFRESR . AR S RE . BT 2 AN
J7 90 10 2 Ge itk AL o A e Floge . AR 5
B AR AR O RO DA AR R R
TR S5 28 Ry 2 76 ) 5 A 52 5 b A O 4 A
C. fioriniae, Z5G 2 FHMAFGFIZAS ARG,
W HE 44 Al I o

(7

PRI . g AR AN R AR I DL A | o SR
ORISR BURTEIE | Bt B Bl
AT WA E MR SUELT 5 b . 3R
M SRBE T A AR DUIR AT s /MK
OTRE s fBR SKIRIE S IRSCHT B s LI
BB O S 1E T IR W
el ST .

250187-9



®EAW F | REFMIEREMRERFR

EER | FARIL

A 28 9 K= A

I FEAAFAEAT AT T A A 45 v 5 B0 R ol 5
W55 KA o

[REFERENCES]

Agostini JP, Timmer LW, Mitchell DJ, 1992. Morphological
and pathological characteristics of strains of Colletotrichum
gloeosporioides  from  citrus.

1377-1382

Brown AE, Sreenivasaprasad S, Timmer LW, 1996. Molecular

Phytopathology, 82:

characterization of slow-growing orange and key lime
anthracnose strains of Colletotrichum from citrus as C.
acutatum. Phytopathology, 86: 523-527

Carbone I, Kohn LM, 1999. A method for designing primer
sets for speciation studies in filamentous ascomycetes.
Mycologia, 91(3): 553-556

Chang J, Zhai F, Zhang Y, Wang D, Shu J, Yao X, 2022.
Identification and characterization of Colletotrichum
fioriniae and C. fructicola that cause anthracnose in
pecan. Frontiers in Plant Science, 13: 1043750

Chen GQ, 2010. Species of citrus anthracnose pathogens and
the population genetic diversity of dominant species
Colletotrichum gloeosporioides in China. MS Thesis,
Zhejiang University, Hangzhou. 31-45 (in Chinese)

Crous PW, Groenewald JZ, Risede JM, Hywel-Jones NL,
2004. Calonectria species and their Cylindrocladium
anamorphs: species with sphaeropedunculate vesicles.
Studies in Mycology, 50: 415-430

Damm U, Cannon PF, Woudenberg JHC, Crous PW, 2012.
The Colletotrichum acutatum species complex. Studies
in Mycology, 73: 37-113

Dean R, van Kan JAL, Pretorius ZA, Hammond-Kosack KE,
di Pietro A, Spanu PD, Rudd JJ, Dickman M, Kahmann
R, Ellis J, Foster GD, 2012. The top 10 fungal pathogens
in molecular plant pathology. Molecular Plant Pathology,
13(4): 414-430

Denham TG, Waller JM, 1981. Some epidemiological aspects
of post-bloom fruit drop disease (Colletotrichum
gloeosporioides) in citrus. Annals of Applied Biology,
98: 65-77

Fagan HJ, 1979. Postbloom fruit drop, a new disease of citrus
associated with a form of Colletotrichum gloeosporioides.
Annals of Applied Biology, 91: 13-20

Garibaldi A, Bertetti D, Mati¢ S, Luongo I, Guarnaccia V,
Gullino LM, 2020. First report of leaf blight caused by

Colletotrichum fioriniae on Mahonia aquifolium in Italy.
Plant Disease, 104(3): 983

Glass NL, Donaldson GC, 1995. Development of primer sets
designed for use with the PCR to amplify conserved
genes from filamentous ascomycetes. Applied and
Environmental Microbiology, 61(4): 1323-1330

Guarnaccia V, Groenewald JZ, Polizzi G, Crous PW, 2017.
High species diversity in Colletotrichum associated with
citrus diseases in Europe. Persoonia-Molecular Phylogeny
and Evolution of Fungi, 39(1): 32-50

Guerber JC, Liu B, Correll JC, Johnston PR, 2003.
Characterization of diversity in Colletotrichum acutatum
sensu lato by sequence analysis of two gene introns,
mtDNA and intron RFLPs, and mating compatibility.
Mycologia, 95(5): 872-895

Huang F, Chen GQ, Hou X, Fu YS, Cai L, Hyde KD, Li HY,
2013. Colletotrichum species associated with cultivated
citrus in China. Fungal Diversity, 61(1): 61-74

Jayawardena R, 2016. Notes on currently accepted species of
Colletotrichum. Mycosphere, 7(8): 1192-1260

Kou LP, Gaskins V, Luo YG, Jurick WM, 2014. First report of
Colletotrichum fioriniae causing postharvest decay on
‘Nittany’ apple fruit in the United States. Plant Disease,
98(7): 993

Lima WG, Sposito MB, Amorim L, Gongalves FP, de-Filho
PAM, 2011. Colletotrichum gloeosporioides, a new
causal agent of citrus post-bloom fruit drop. European
Journal of Plant Pathology, 131: 57-165

Lin Y, Stover E, Sonoda R, Rosskopf E, 2001. Stigma and
style necrosis is associated with postbloom fruit drop
disease in citrus following artificial inoculation.
Hortscience, 36(6): 1138

Liu F, Ma ZY, Hou LW, Diao YZ, Wu WP, Damm U, Song S,
Cai L, 2022. Updating species diversity of Colletotrichum,
with a phylogenomic overview. Studies in Mycology,
101(1): 1-56

MacKenzie SJ, Peres NA, Timmer LW, 2010. Colonization of
citrus leaves and secondary conidiation response to citrus
flower extracts by non-postbloom fruit drop strains of
Colletotrichum acutatum. Tropical Plant Pathology, 35:
333-342

Marcelino J, Giordano R, Gouli S, Gouli V, Parker BL,
Skinner M, TeBeest D, Cesnik R, 2008. Colletotrichum
acutatum var. fioriniae (teleomorph: Glomerella acutata
var. fioriniae var. nov.) infection of a scale insect.
Mycologia, 100(3): 353-374

Marques JP, Amorim L, Spdsito MB, Appezzato-da-Gloria B,

250187-10



Research paper

22 April 2026, 45(4): 250187

Mycosystema ISSN 1672-6472 CN 11-5180/Q

2013. Histopathology of postbloom fruit drop caused by
Colletotrichum acutatum in citrus flowers. European
Journal of Plant Pathology, 135: 783-790

O’Donnell K, Cigelnik E, 1997. Two divergent intragenomic
rDNA ITS2 types within a monophyletic lineage of the
fungus Fusarium are Molecular
Phylogenetics and Evolution, 7(1): 103-116

Peres NA, MacKenzie SJ, Peever TL, Timmer LW, 2008.

Postbloom fruit drop of citrus and key lime anthracnose

nonorthologous.

are caused by distinct

Colletotrichum acutatum. Phytopathology, 98(3): 345-352

phylogenetic  lineages of

Shivas RG, Tan YP, 2009. A taxonomic reassessment of
Colletotrichum acututum, introducing C. fioriniae comb.
et stat. nov. and C. simmondsii sp. nov. Fungal Diversity,
39: 111-122

Silva-Junior GJ, Spdsito MB, Marin RD, Amorim L, 2014.
Efficacy and timing of application of fungicides for
control of citrus postbloom fruit drop. Crop Protection,
59:51-56

Talhinhas P, Baroncelli R, 2021. Colletotrichum species and
complexes: geographic distribution, host range and
conservation status. Fungal Diversity, 110: 109-198

Timmer LW, Agostini JP, Zitko SE, Zulfiqgar M, 1994.
Postbloom fruit drop of citrus, an increasingly prevalent
disease of citrus in the Americas. Plant Disease, 78(4):
329-334

Timmer LW, Brown GE, 2000. Biology and control of

anthracnose diseases of citrus. In: Prusky D, Freeman S,

Dickman MB (eds.) Host specificity, pathology, and
host-pathogen interactions of Colletotrichum. American
Phytopathological Society, St. Paul, MN, USA. 300-316

Wang W, de Silva DD, Moslemi A, Edwards J, Ades PK,
Crous PW, Taylor PWIJ, 2021. Colletotrichum species
causing anthracnose of citrus in Australia. Journal of
Fungi, 7(1): 47

Wang XL, 2015. Studies of citrus resistance to Colletotrichum
gloeosporioides. MS Thesis, Southwest University,
Chonggqing. 1-101 (in Chinese)

White TJ, Bruns T, Lee SJ, Taylor J, 1990. Amplification and
direct sequencing of fungal ribosomal RNA genes for
phylogenetics. In: Innis MA, Gelfand DH, Sninsky JJ,
White TJ (eds.) PCR protocols: a guide to methods and
applications. Academic Press, London. 315-322

Zhang Y, Chen J, Manawasinghe I, Lin Y, Jayawardena R,
McKenzie E, Hyde K, Xiang M, 2023. Identification and
characterization of Colletotrichum species associated
with ornamental plants in Southern China. Mycosphere,
14(si2): 262-302

Zulfigar M, Brlansky RH, Timmer LW, 1996. Infection of
flower and vegetative tissues by Colletotrichum acutatum
and C. gloeosporioides. Mycologia, 88: 121-128

(B3R 32522 3 k]

WREEIR, 2010, H AT AR AR s Ji b 24 R Ao st 1 22
PERFSE. WA L83, . 31-45

FEE, 2015, RHAG XS AL DI T O HTIERT S . U g R
il 83, K. 1-101

250187-11



