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MAEMCRAE o
1.2 Fi&
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[EFEX TS (ITS) ., BEEfEF-1a ( TEFT-a).
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DNA #i#z . 8.5 yL ddH,O. 12.5 uL Taq i mix.
&1L FEFWESI. PCR Y B Wk G IR FRik
AR AT B2 R TR

&1 PCRYEATASIME KRR

Table 1 Primers used in this study, with sequence and PCR conditions
A Ak Bk SE A T SEfH
FEH 514 F# 3l Initial denaturation ~ Denaturation  Annealing  Extension  Final extension
Gene Primer Sequence
°C min °C s °C s °C  min °C min
I ITS1 TCCGTAGGTGAACCTGCGG % 3 o o s o 5 G - ;
ITS4 TCCTCCGCTTATTGATATGC ’
EF1-728F CATCGAGAAGTTCGAGAAGG
TEF1-a 94 5 94 30 52 30 72 15 72 7
EF-986R TACTTGAAGGAACCCTTACC
BT-2a GGTAACCAAATCGGTGCTGCTTTC
TUB2 94 5) 94 45 55 30 72 45 72 10
BT-2b ACCCTCAGTGTAGTGACCCTTGGC
¥ KA 09 ITS, TEF1-a F1l TUB2)F 51428 Dothiorella  iberica (CBS  115041) fi  D.

NCBI %045 )& , I #| F Blast i 17 b X} . 2 Ht
38 ¥k Neofusicoccum sp.FHEME IS H H ik, LU
Botryosphaeria  dothidea (CBS  115476),

sarmentorum (IMI163581b) /£ NAMNEIE#E (£ 2 ).
F|H Fasta alignment joiner {4 ( https://users-
birc.au.dk/~ palle/php/fabox/alignment_joiner.php


https://users-birc.au.dk/palle/php/fabox/alignment_joiner.php#
https://users-birc.au.dk/palle/php/fabox/alignment_joiner.php#
https://users-birc.au.dk/palle/php/fabox/alignment_joiner.php#
https://users-birc.au.dk/palle/php/fabox/alignment_joiner.php#
https://users-birc.au.dk/palle/php/fabox/alignment_joiner.php#
https://users-birc.au.dk/palle/php/fabox/alignment_joiner.php#
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#) i RRMERTEE, ¥ TS, TEF1-a f1 TUB2  F, fE¥F 1000 ¥k, JFLLAESHR (Bootstrap )
BEERIE . M MEGA 7.0 B, SRR RGN,
% (Maximum Likelihood ) #H# LN RGE K H
x2 RATFRGZEFEHNHSEREKFT
Table 2 Strains and sequences of the genus Neofusicoccum used in this study

\ \ ERGS
LB IR S FE % GenBank accessions
Species Cultrue accession Host Country
ITS TEF-1a TUB2
Neofusicoccum algeriense ~ CBS137504 Vitis vinifera Algeria KJ657702 KJ657715 KX505915
N. algeriense CAA322 Eucalyptus globulus - KX505906 KX505894 KX505916
N. andinum CBS117453 Eucalyptus sp. Venezyela AY693976 AY693977 KX464923
N. arbuti CBS116131 Arbutus menziesii USA AY819720 KF531792 KF531793
N. australe CMW6837 Acacia sp. Australia AY339262 AY339270 AY339254
N. batangarum CBS124924 Terminalia catappa Africa FJ900607 FJ900653 FJ900634
N. brasiliense CMM1338 Mangifera indica Brazil JX513630 JX513610 KC794031
N. buxi CBS113714 B.sempervirens France KX464164 KX464677 KX464954
N. cordaticola CBS123634 Syzygium cordatum South Africa EU821898 EU821868 EU821838
N. corticosae CBS120081 - - DQ923533 KX464682 KX464958
N. cryptoaustrale CMW23785 Eucalyptus sp. South Africa FJ752742 FJ752713 FJ752756
N. eucalvpticola CBS115766 Eucalyptus rossii Australia AY615143 AY615135 AY615127
N. eucalypticola CBS115679 Eucalyptus rossii Australia AY615141 AY615133 AY615125
N. hellenicum CERC1947 Pistachia vera Greece KP217053 KP217061 KP217069
N. illicii CGMCC3.18311 Hlicium verum China KY350150 KY817756 KY350156
N. kwambonambiense CBS123639 Syzygium cordatum South Africa EU821900 EU821870 EU821840
N. lumnitzerae CMW41469 - - KP860881 KP860724 KP860801
N. luteum CBS110299 Vitis vinifera Portugal AY259091 AY573217 DQ458848
N. macroclavatum WAC12444 Eucalyptus globulus Australia DQ093196 DQ093217 DQ093206
N. mangiferae CBS118531 Mangifera indica Australia AY615185 DQ093221 AY615172
N. mangroviorum CMW41365 - - KP860859 KP860702 KP860779
N. mediterraneum CBS121718 Eucalyptus sp. Greece GU251176 GU251308 GU251836
CBS128008 Eucalyptus grandis hybrid  Australia EU301030 EU339509 EU339472
MUCC286 Eucalyptus pellita Australia EU736947 EU339511 EU339474
N. occulatum CBL-02* Platycladus orientalis China OM283294 OM315202 OM403995
CBL-03* Platycladus orientalis China OM283295 OM315203 OM691696
CBCB-02* Platycladus orientalis China OM283296 OM315204 OM403996
N. parvum CMW9081 Actinidia deliciosa New Zealand AY236943 AY236888 AY236917
N. parvum CBS110301 Vitis vinifera Portugal AY259098 AY573221 EU673095
N. pennatisporum MUCC510 Vitis vinifera - EF591925 EF591976 EF591959
N. pistaciae CBS595.76 Pistachia vera Greece KX464163 KX464676 KX464953
N. pistaciarum CBS113083 Pistachia vera USA KX464186 KX464712 KX464998
N. protearum CBS114176 - South Africa AF452539 KX464720 KX465006
N. ribis CBS115475 Ribes sp. USA AY236935 AY236877 AY236906
N. sinense CGMCC3.18315 - China KY350148 KY817755 KY350154
N. stellenboschiana CBS282.70 - - KX464225 KX464758 KX465051
N. terminaliae CMW26679 - - GQ471802 GQ471780  KX465052
N. umdonicola CBS123645 Syzygium cordatum South Africa EU821904 EU821874 EU821844
N. ursorum CMW24480 Eucalyptus sp. South Africa FJ752746 FJ752709 KX465056
N.viticlavatum CBS112878 Vitis vinifera South Africa AY343381 AY343342 KX465058
N. vitifusiforme CBS110887 Vitis vinifera South Africa AY343383 AY343343 KX465061
Dothiorella iberica CBS115041 Quercus ilex Spain AY573202 AY573222 EU673096
D. sarmentorum IMI63581b Ulmus sp. United Kingdom AY573212 AY573235 EU673102
Botryosphaeria dothidea CBS115476 Prunus sp. Switzerland AY236949 AY236898 AY236927
*RINI AR TR bR o
*=Strains collected in the present study.
2 HRGA Je. faFAN:, SEBORAE (€ 1a,b). fEH;
2.1  FaE RS e BY 1 i i A A A b AR RO (1R 1d ).

fEEM R, ZHM AR AR R AR WOE AR ER A A R R E, A R
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BRASE (& 1c).

fEHR (a) ~ (c) #REMER; (d ) EMMEEHFIE L FFEMNFEE; (o) HEBFHRAUTE
Shoot blight disease symptom on Platycladus orientalis; (a)~(c) symptom in the field; (d) fruiting bodies

produced on leaves and shoots (e) longitudinal section of pycnidium Bars=20 pm
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B2 EyEERE (a) ~ (c) MMM F#EM CBCB-02 Hi#k 7 d FIER R FLME; (d) MItHHsiEf CBCB-02 Etk
7d BER R FEE; (o) 2 E4MIAEEER CBCB-02 FikE 30 d i (f) WHB; (g) 2 EAMEEER
CBCB-02 E#k 60 d fEdK; i AXTER, HiALE,

Fig. 2 Pathogenicity test; (a)~(c) symptoms on Platycladus orientalis leaves inoculated with isolate CBCB-02
for 7 d; (d) symptoms on inoculation sites of P. orientalis shoot; (e) symptoms on seedlings (2-years) inoculated
with isolate CBCB-02 for 30 d; (f) inoculated with sterile distilled water; (g) symptoms on seedlings (2-years)
inoculated with isolate CBCB-02 for 60 d, L: control, R: treated

50 pm

3 MIMEHBEESEME (a) ~ (b) BEES (PDAREFE T, 14d) ; (c) FEEFREFEEERI LK
DERFE;(d) ~ (e) BEMS (MEAEFR 3, 7d);(f) HEBF
Fig.3  Neofusicoccum occulatum (a)~(b) cultural character (cultured on PDA for 7 d, 14 d), (c) conidiomata
formed on pine needles in culture, (d)~(e) cultural character (cultured on MEA for 3 d, 7 d), (f) conidia, Bars=50 pm

Botryosphaeria dothidea CBS115476.  IMI63581B N/, HT ITS. TEFT1-a. TUB2
Dothiorella iberica CBS115041. D. sarmentorum 3% [H & 5 84 , 1 & KLk ( Maximum
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CBCB-02 Hi#£ 5 Neofusicoccum occulatum 3 7E B, AR RS A E AN N occulatum
— AR b, AJRCRER N 89% (K1 4), 45 Sakalidis, M. L., Burgess, T. I
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L— N. illicii CGMCC3.18311
N. macroclavatum WAC12444
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N. pistaciae CBS595.76
N. corticosae CBS120081
N. vitifusiforme CBS110887
N. viticlavatum CBS 112878
N. ursorum CMW24480
N. terminaliae CMW26679
99 — N. mediterraneum CBS121718
N. pistaciarum CBS113083

N. protearum CBS114176
N. pennatisporum MUCC510
| N. lumnitzerae CMWA41469
93| 78 N. luteum CBS110299
N. mangroviorum CMW41365
N. australe CMW6837
N. cryptoaustrale CMW23785
N. stellenboschiana CBS282.70
N. mangiferae CBS118531
100 | N. eucalypticola CBS115679
N. eucalypticola CBS115766

N. buxi CBS113714
Botryosphaeria dothidea CBS115476

100 — D. sarmentorum IMI 63581b
L Dothiorella iberica CBS 115041

65

54

75

—
0.005

B4 FAZKKUAEETMMAMHRKE ITS.TEF-1a 1 TUB2 HERHIBEHNENZSELAEM BERIHRERTH AL,
Botryosphaeria dothidea CBS115476. Dothiorella sarmentorum.D. iberica 5 EE 1%, #RRI57 0.005 H5
Fig. 4 Phylogenetic tree of all isolates tested with allied taxa calculated with sequence data of concatenated
ITS, TEF-1a and TUB2 using maximum likelihood method (1,000 bootstrap replicates; bootstrap values indicated
at nodes. Botryosphaeria dothidea, Dothiorella sarmentorum and D. iberica represent the out group. The scale
bar indicates the number of expected changes per site.
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Maiden ), K#% ( E. grandis W. Mill ex Maiden ),
E fi 4 22 F ( E. grandis hybrid ), HLEz#% ( E.
pellita F. V. Muell.) , #:# ( Eucalyptus sp.) ,
M AR 228 Fl ( Eucalyptus urophylla S. T.
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Identification and Pathogenicity of Neofusicoccum occulatum
the Agent Shoot Blight of Platycladus orientalis in
Shandong Province, China
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Abstract: [Objective] The pathogens causing shoot blight of Platycladus orientalis (L.) Franco in the Jinan
Forest Farm, Shandong province were identified to provide a basis for the prevention and control of the
disease. [Method] The pathogens were isolated from the lesion borders of P. orientalis by tissue isolation,
and the pure cultures were obtained by monosporic isolation. The isolated strains were identified by com-
bining morphological and polygenic phylogenetic analysis (ITS, TEF-1a, TUB2). [Result] Colonies were
initially white, flattened with tufts of white mycelium. After 14 days, mycelium turned to be dark gray-green
and dark brown on the back. Conidia are hyaline, unicellular, fusiform, ellipsoid, and cymbiform, ovoid.
Three representative isolates (CBL-02, CLB-03, and CBCB-02) were used for pathogenicity tests and
phylogenetic analyses. All the isolates tested could cause similar symptoms on the P. orientalis. The multi-
locus phylogenetic tree was generated using the maximum parsimony method based on 3 genomic loci
ITS, TEF-1a, and TUBZ2. In the maximum likelihood phylogenetic tree, all test isolates were clustered in N.
occulatum clade with 89% bootstrap support. Based on the multi-gene phylogeny and morphology, all test
isolates were identified as N. occulatum Sakalidis, M. L., Burgess, T. |. [Conclusion] It is clear that N. oc-
culatum is the pathogenic bacteria causing shoot blight of P. orientalis, and P. orientalis in Jinan City,
Shandong Province.
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