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Abstract: [Objective]ln recent years, a devastating fungal disease that damages flowers of sand pear
(Pyrus pyrifolia Nakai), known locally as acute blossom blight of pear, has occurred in sudden out-
breaks in Fujian province of China, causing severe wilting of petals and peduncle, rotting of young
fruit, and resulting in economic loss. This study was carried out on identifying the species of pathogen
causing acute blossom blight in Pyrus pyrifolia in Fujian province of China.[Methods]The occurrence
and damage of the disease in the field was investigated, and damaged flower cluster samples from the
diseased trees showing symptoms of acute blossom blight were collected. Diseased tissues (neighboring
the asymptomatic regions) were cut into small pieces (4-5 mm’) after surface sterilization (75% ethanol
for 45 s, washed three times in sterile water and dried on sterilized filter paper). Four single colonies of
each isolate were picked up with a sterilized needle (insect pin, 0.5 mm diam.) and transferred onto po-
tato dextrose agar (PDA, 20% diced potato, 2% glucose, 1.5% agar, and distilled water) plates and incu-
bated at 28 ‘C in the dark. Pure cultures were stored in 25% glycerol at - 80 “C. Representative isolates
were chosen based on colony cultivation traits and morphological characteristics. Colony diameters
were measured daily to calculate their mycelial growth rates (mm - d"). The shape, color, and density of
colonies were recorded after ten days. Moreover, the shape and color of conidia were observed under

light microscopy (Olympus BX63, Japan) after 15 days. Multiple sequences of concatenated ACT,
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TUB2, CHS-1, GAPDH, and ITS sequences were aligned using MAFFT v.7 with default settings, and if
necessary, manually adjusted in MEGA v.5.2.2. Maximum-likelihood (ML) was used to construct phy-
logenies using IQ-TREE. The 14 representative isolates of Colletotrichum sp. were selected for pathoge-
nicity tests with a spore suspension on detached pear flowers (approx. 1-wk-old) of P. ussuriensis ‘Nan-
guoli’, P. pyrifolia ‘Hohsui’, and P. communis ‘Guyot’. Briefly, the conidiospore suspension with a
concentration of 1x10°conidia per mL was sprayed on the surface of flower clusters without being un-
wounded, and sterile water was used in parallel as a control. Each treatment was performed with three
independent repeats. After inoculation, the preservative film was wrapped to keep moisture and cultured
in the greenhouse at 25 ‘C with a 12/12 h light/dark photoperiod. The humidity was maintained at 85%.
Then the symptoms were observed continuously.[Results]1The petals showed pale yellow wet lesions at
first, and then expanded to the whole petals. The color of the lesions turned dark yellow, and then they
became black-brown rotted. The peduncles were dark brown and large sunken rot lesions on fruits in
the process of time. The occurrence of the disease was unlimited, and the lesions were large and irregu-
lar, which can extend to the whole leaf, causing the whole leaf to fall black and brown. Pear acute blos-
som blight could lead to substantial economic losses due to excessive fruit rot, or the severe wilting of
blossom. A total of 31 Colletotrichum strains were isolated from the damaged flower cluster samples ac-
cording to colony morphological characteristics. Colonies were light red in the center and pale white on
the margin cultured for ten days. Conidia with mass orange color produced on the PDA plate after 15
days. Conidia were hyaline, smooth-walled, aseptate with both ends slightly acute under the light mi-
croscopy. But no sexual organ was found. The 14 representative strains together with 17 reference
strains from previously described species were subjected to multi-locus phylogenetic analyses with con-
catenated ACT, TUB2, CHS-1, GAPDH, and ITS sequences. The results showed that the strains isolated
from the damaged flower cluster samples belonged to C. fioriniae. The conidiospore suspensions of rep-
resentative strains (CFZH1, CFZH6, CFZH15) were sprayed on the surface of the clusters of three spe-
cies of pears (P. ussuriensis, P. pyrifolia and P. communis), which could cause the symptoms of acute
blossom blight within 3 days. And the average rates of incidence were 81.3%, 95.8%, and 63.9%, re-
spectively, of which P. pyrifolia had the highest incidence rate compared with other two species of pears
(P. ussuriensis and P. communis), and no lesions developed on the flower clusters as control. Moreover,
the symptoms caused by inoculation in the three species of pears were consistent with those of P. pyrifo-
lia in the field. These results showed that the acute blossom blight in P. pyrifolia in Fujian province was
caused by C. fioriniae.[lConclusion]In this study, we employed morphological and multi-locus phyloge-
netic analyses, along with pathogenicity tests according to Koch’s postulates to identify the species of
Colletotrichum causing acute blossom blight of sand pear. It is the first report that C. fioriniae is the
pathogen of pear acute blossom blight, which may supply new useful information for understanding the
pathogenic diversity of Colletotrichum. This study provides a theoretical basis for the effective control
of the acute blossom blight in Fujian province, China.
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Table 1 List of primers used for ACT, GAPDH, ITS, TUB2 and CHS-1 sequences amplification

T BT 31405 51 B
Target Primer Sequence (5'to 37) Annealing temperature/ ‘C
ACT ACT-512F ATG TGC AAG GCC GGT TTC GC 59
ACT-783R TAC GAG TCC TTC TGG CCC AT
GAPDH GDF1 GCC GTCAAC GAC CCC TTCATT GA 59
GDRI1 GGG TGG AGT CGT ACT TGA GCATGT
TS ITS-4 TCC TCC GCT TAT TGA TAT GC 56
ITS-5 GGAAGT AAAAGT CGTAACAAGG
TUB2 TI AAC ATG CGT GAG ATT GTA AGT 58
Bt2b ACC CTC AGT GTA GTG ACC CTT GGC
CHS-1 CHS-79F TGG GGC AAG GAT GCT TGG AAG AAG 58
CHS-345R TGG AAG AAC CAT CTG TGA GAG TTG
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A. Symptom in the early stage; B. Symptom in the later stage.
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Fig. 1 The field symptoms caused by acute blossom blight on Pyrus pyrifolia
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A, B. Front and back views of 10-d-old PDA culture; C, D. Conidiomata; E. Conidia; A, B, C, D. Isolate CFZH11; E. Isolate CFZH3; — Scale

bars: C,D=5 mm,E =20 um.
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Fig. 2 Morphological characteristics of pathogens
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Table 2 Collection details and GenBank accession numbers of isolates used phylogenetic analysis in this study

BRI g

RA AT I3 B i I GenBank accession numbers
Collection location  Isolated variety Strain
ITS ACT GAPDH TUB2 CHS-1

T RPEL R R R 6D CFZH1 MT607638 MT625872 MT625900 MT625886 MT625914

Jianning, Fujian P, pyrifolia Cuiguan CFZH2 MT607639 MT625873 MT625901 MT625887 MT625915
CFZH3 MT607640 MT625874 MT625902 MT625888 MT625916
CFZH4 MT607641 MT625875 MT625903 MT625889 MT625917
CFZH5 MT607642 MT625876 MT625904 MT625890 MT625918
CFZH6 MT607643 MT625877 MT625905 MT625891 MT625919
CFZH7 MT607644 MT625878 MT625906 MT625892 MT625920
CFZHS8 MT607645 MT625879 MT625907 MT625893 MT625921
CFZH9 MT607646 MT625880 MT625908 MT625894 MT625922
CFZH10 MT607647 MT625881 MT625909 MT625895 MT625923
CFZH11 MT607648 MT625882 MT625910 MT625896 MT625924
CFZH12 MT607649 MT625883 MT625911 MT625897 MT625925
CFZHI13 MT607650 MT625884 MT625912 MT625898 MT625926
CFZH14 MT607651 MT625885 MT625913 MT625899 MT625927
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C. fioriniae CBS 125396
C. fioriniae CBS 124958
C. fioriniae CBS 126526
C. fioriniae IMI 324996
CFZH1 A
CFZH5 a
CFZH2 a
CFZH3 a
92CFZH6 A
91 *ﬁCFZle A C. fioriniae
CFZH14 A
94-CFZH11 A
CFZH13 A
CFZHS A
100 CFZH4 A
73" CFZH9 A
CFZHT A
o7 CFZH10 A
C. fioriniae IMI 504882
—— C.lupini CBS 109225
9] 65 C. nymphaeae CBS 515.78
1x b4 77 C. walleri CBS 125472
H 32, C. simmondsii CBS 122122
7/ C. sloanei IMI 364297
C. acutatum CBS 112996
1ot C. johnstonii CBS 128532
o 100 C. pyricola CBS 128531
822 C. phormii CBS 118194
. —FE C. rhombiforme CBS 129953
C. salicis CBS 607.94
7

0.02

C. orchidophilum CBS 632.80

SR NI TR AR E
Triangles indicate representative strains obtained by this study.
B3 KARREBHORREKSSEREIKNE EE(ACT.TUB2.CHS-1.GAPDH 1 ITS)[F 5
KARKUAELER RF LR
Fig.3 Maximum-likelihood inference phylogenetic tree obtained from the combined ACT, TUB2, CHS-1, GAPDH and

ITS sequences alignments of representative strains obtained by this study and reference strains
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A, B. P. ussuriensis cv. Nanguoli; C, D. P. pyrifolia cv. Hohsui; E, F. P communis cv. Guyot; The symptoms caused by these species were photo-

graphed at 3 dpi; A, C, E. The symptoms of spore suspensions of C. fioriniae spray pear flowers; B, D, F. The symptoms of sterile water spray pear

flowers.

4 X3 FMBEMBERIEFHESEMLGRBRRRERDIERTREFREE 3 RFEEMER

Fig. 4 Symptoms of inflorescences on three species of pears after three days of spray inoculation with conidia suspensions of

representative strains of C. fioriniae
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Table 3 Incidences of diseased inflorescences on three species of pears after three days of spray inoculation with conidia

suspensions of representative strains of C. fioriniae

IR RE R AL AL

B SE A o 5 2%
S b i Number of diseased /inoculated flowers T RRR
Species Cultivar Average incidence rate/%
1 11 11T
S FIKEL 24/24 22/24 23/24 95.8
Pyrus pyrifolia Hohsui
LIPS =F3 15/24 18/24 13/24 63.9
Pyrus communis Guyot
KA RS 13/16 15/16 11/16 81.3

Pyrus ussuriensis Nanguoli
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