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Abstract

Camellia sinensiscommonly known as tea, is one of the most economically important crops
in China Shoot and leaf necrosis in tea is of considerable concern as it directly affects the quality
and quantity of tea leaf harvesh the present studydiseased leaves and shoots were collected
from Fujian Province to identify the fungal species associated with the diseéas&l 110 strains
were isolated and they were identified by morphological characteristics and-lonudi
phylogeretic approachesThirtyitwo species belonging to 13 genera and 11 families associated
with shoot and leaf necrosis of tea were identifieEtle new speciesChaetomium camelliae
Diaporthe fujianensis D. fusiformis D. sinensisand Trichodermacamelliaeare introduced In
addition, nine novel host records are reparftiese results indicate high species richness on tea
leaves and shoatdn addition, a checklist for fungi associated with sinensisworldwide is
provided Informationpresentedn this stuly provides new insights into fungi associated with leaf
necrosis and shoot blight @&. sinensisin China. However, further studies are necessary to
understand the pathogenic potential and biocontrol ability of the species identified in this study.
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Dothideomycete<0.E. Erikss. & Winka

DothideomycetidaeP.M. Kirk, P.F. Cannon, J.C. David & Stalpers ex C.L. Schoch, Spatafora,

Crous& Shoemaker

BotryosphaerialesC.L. Schoch

Botryosphaeriacead@heiss

1. Botryosphaeria dothidegMoug.) Ces & De Not., inComm. Soc. crittog. Ital.(lasc. 4: 212
(1863

PleosporomycetidaeC.L. Schoch, Spatafora, Crous & Shoemaker

Pleosporaled_uttr. exM.E. Barr

DidymellaceaeGruyter

2. Epicoccum layuens®ian Chen, Crous & LCai, in Chen et al., Studlycol. 87: 145(2017):
New host record

Phaeosphaeriaceakl.E. Barr
3. Setophoma yingyisheniak. Liu & L. Cai, in Liu et al., Fungal Systematics and Eviolut4:
54(2019

SordariomycetesO.E. Erikss. & Winka

Subclass Diaporthomycetida&senan., Maharachch. & K.D. Hyde

DiaporthalesNannf

DiaporthaceaeH6hn

4. Diaporthe biguttulataF. Huang, K.D. Hyde & Hong Y. Li, in Huang et al., Fungal Biology
(2015: New host record

5. Diaporthe eucalyptoruntCrous & RG. Shivas., in Crous et al. Persoonia 283(2012: New

host record

Diaporthe fujianensisJayaward., ManawasX.H. Li, J.Y.Yan, & K D. Hyde,sp. nov.

Diaporthe fusiformisJayaward., ManawagsX.H. Li, J.Y.Yan, & K. D. Hyde, sp. nov.

Diaporthe nobilisSacc & Speg., Michelia {no. 4: 386(1873

Diaporthe sackstoniiR.G. Shivas, S.M. Thomps. & Y.P. Tan, in Thompson et al., Persoonia

35: 46(2019

10. Diaporthe sennaeC.M. Tian & Qin Yang, in Yang et al., Phyéota 3022): 149(2017)

11.Diaporthe sinensislayaward., Manawas., X.H. Li, J.Y.Yan, & K. D. Hyde, nov.

12. Diaporthe unshiuensisF. Huang, KD. Hyde & Hong Y. Li, in Huang et al., Fungal Biology
11905): 344(2019: New host record

13. Diaporthe viniferaeDissangake, XH. Li & K .D. Hyde, in Manawasinghe et al., Frontiers in
Microbiology 10: 21(2019: New host record

© 00N

Subclass Hypocreomycetida®.E. Erikss. & Winka

GlomerellalesChadef. ex Réblova, W. Gams & Seifert

Glomerellacead.ocq. ex Seifert & W. Gams

14.Cadlletotrichum camelliaeMassee, in BullMisc. Inf., Kew. 91 (1899

15. Colletotrichum fructicola Prihast, L. Cai & K.D. Hyde, in Prihastuti et al., Fungal Diversity
39: 96 (2009

HypocrealesLindau, Naturl. Pflanzenfam

Hypocreacead®e Not

16. Trichoderma atraviride P. Karst, in Bidr. Kann. Finl. Nat. Folk 51: 36@.892: New host
record

17.Trichoderma camelliaglayaward., Manawas., X.H. Li, J.Y.Yan, & K. D. Hydg, nov.

18.Trichodermalixii (Pat) P. Chaverri, in Chaverri et al., Mycologia 18¥ 578 (2015: New
host record
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Nectriaceaerlul. & C. Tul

19.Fusarium asiaticumO®onnel | , T. Aoki , Kistler & Geiser
Biol. 41(6): 619(2004: New host record

20.Fusarium concentricumNi r en b eDogn n& | @6 i n Nanmek Mybogiag9@Bg OO
442(1998: New host record

21.Fusarium fujikuroi Nirenberg, in Nirenberg Mitt. biol. BundAnst. Td. Forstw. 169: 32
(1976: New host record

22.Fusarium proliferatum (Matsush) Nirenberg ex Gerlach & Nirenberg, in Nirenberg Mitt. biol.
BundAnst. Ld u. Forsw. 169: 38(1982: New host record

Subclass Sordariomycetida®.E. Erikss., & Winka

SordarialesChad., ex D. Hawksw. & O.E. Erikss

Chaetomiacea®&s. Wi nt er [ a]sRaber®haet omi eaed
23.Chaetomium camelliadayaward., Manawas., X.H. Li, J.Y.Yan, & K. D. d¢;sp. nov.

Xylariomycetidae O.E. Erikss. & Winka

AmphisphaerialesD. Hawksw. & O.E. Erikss

Apiosporacead&.D. Hyde, J Frohl, Joanne ETaylor & M.E. Barr

24, Arthrinium jiangxiense M. Wang & L Cai, in Wang, Tan, Liu & Cai, MycoKeys @8Y: 14
(2018

25.Nigrospora camelliaésinensisM. Wang & L Cai, in Wang, Liu, Crous & Cai, Persoonia 39:
127(2017

Sporocadacea€orda

26.Pestalotiopsis camelliaéran M. Zhang, Maharachch& K.D. Hyde, in in Zhang et al.,
Sydowia 642): 337(2012

27.Pestalotiopsis kenyandMaharachch K.D. Hyde & Crous, in Maharachchikumbura et al.,
Studies in Mycology 79: 162014

28. Pestalotiopsis lushanensks. Liu & L. Cai, in Liu et al., Scientific Reports (2017)

29. Pestalotiopsis rhodomyrtu¥u Song, K Geng, KD. Hyde & Yong Wang bis, irfBong et al.,
Phytotaxa 12@.): 27 (2013

30. Pseudopestalotiopsis camellisgnensisF. Liu & L. Cai, in Liu et al., Scientific Reports 7
(No. 866: 12(2017

31.PseudopestalotiopsishinensisF. Liu & L. Cai, in Liu et al., Scientific Reports(Ro. 869: 12
(2017

Xylariales Nannf
XylariaceaeTul. & C. Tul
32.Nemania diffusa(Sowerby Gray:New host record

Introduction

Tea is one of the oldest beverages in the world. The leaves and ltamellia sinensigL.)
Kuntze, either as black tea or green fday animportant role in traditional cultures especially in
Asia and Europé€Lu et al 2016. Tea is popular due to its medicinal properties and as a stimulant
(Namita et al2012. Camelliacomprises over 200 specigealy 1958 but C. sinensiss the most
cultivated species of te&€amellia sinensiss grown in tropical and subtropical climatic regions
(Jayasinghe& Kumar 2019. Camellia sinensiss a perennial plant, belonging fbheaceae
(Meegahakumbura et.a2016. It requires specific agielimatic conditons with temperature of
10°Ci 30°C, annual precipitation of >1250 mm, acidic soil, D18Ddegree wpes and elevations
up to 2000n (Jayasinghé& Kumar 2019. These factors | imit the wo
countries and regions such as Far EasiaAAfrica, Latin America and the Caribbean islands
(Meegahakumbura et.a2016. Tea is grown as mostly a monocrimpover 52 countries in the
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world (Lu et al 2016. China is the largest tea exporting country in the world and has been for
centurieFAOSTAT 2019. According to the FAOSTAT data, annual tea production in the world
is nearly 29 million tons.The worlds black tea production increased by 2.2% annually and green
tea production increased by 7.5% annually during the last decade. Chinasthé wl 6 s | ar ge
producer followed by India. In 2016, China accounted for 42.6% of world tea production, with an
output of 2.44 million tonne¢FAOSTAT 2019. The main tea growing regions in China are
Shandong, Jiangsu, Zhejiang, Fujian, Guangdong, Gaangunnan, Guizhou, Sichuan,
Chonggiong, Shaanxi, Taiwan, Hainan, Tibet, Hulbtunan, Henan, Jiangxi, Anhui ar@lansu
(Boehm et al. 2016

Camellia sinensigs affected by a number of diseases caused by bacteria, fungi, insects,
nematodes and viruséRo increase the productivity and quality of tea, it is important to identify the
pathogens associated with different parts of the plEm¢ most devastating diseases of tea are
caused by fungiSarmah et al. 201&ju et al. 2019. Microfungi widely and coomonly associated
with tea diseases ar€olletotrichum spp., Exobasidium vexangblister bligh), Macrophoma
theicola (stem canker and twig dieb3gckPellicularia koleroga (black blight, thread blight
Pestalotiopsis(brown bligh), Pseudopestalotiopsidhéae (grey bligh) and Tunstallia aculeate
(thorny stem blight(Liu et al. 2017, Yang et al. 20189, In China, over 100 fungal species have
been identified as causal organisms of diseases on buds, leaves and shoots, which are the most
economically impdant parts of the plantlayawardena et al. 2016b, Gao et al. 2016, Liu et al.
20164, b, Li et al. 2029

During the last few years there has been a significant improvemeéimé identification of
new diseases and fungal species from tea plantatio@kina (Jayawardena et.g@016b, Li et al
2019. To develop effective control measures, early detection and correct species identification are
essential.In the present study, we isolated fur@gsociated diseased leaves and shoots of
Camellia sinensisTh @bjectives of this study were {0 identify and characterise the isolat@s),
provide detailed descriptions of fungind (iii) provide a worldwide checklist of fungi associated
with Camellia species. These results will provide new insights into kedge on microfungi
associated with tea in China.

Materials & Methods

Sampling and isolation

Field surveys were conducted during June 2015 in ten tea plantations in Zhangzhou County,
Fujian Province China Samples were collected from diseased leavelssiioots of Purple Rose
cultivar (Fig. 1). Symptomatic tissue samples were taken to the laboratoryiitozkpplastic bags
containing wet sterilised tissueSamples were photographed and relevant data were documented
Fungi were isolated by a tissue stdn method Infected leaves or shoots were cut into small
piecescomprising both disease and healthy tissuesTi s s u e  ssarfaqe Isterdisedwbg r e
dipping into 706 ethanol for 30 sec and then transferring t&010aOCI for 30 sedollowed by
three wahes with sterilised distilled watgdnce the samples were dried on sterilised filter paper,
they were placed on potato dextrose g§dA) plates supplemented with ampicill{@00 eg/mL)
and incubated at 25°C Pur e cul t urfeos | wBédkiter gnelst acifn eldy p a l t
Cultures were deposited in the Culture Collection of Institute of Plant and Environmental
Protection, Beijing Academy of Agriculture and Forestry Scie(&£B).

DNA extraction, PCR amplification and sequence assembly

Approximately 10 mg of aerial mycelium was scraped from five to seegsold cultures
grown on PDA Total genomic DNA was extracted using the DNeasy Plant Mini(®&IAGEN
GmbH, QIAGEN Strase 1, 40742 Hilden, Germgnyhe PCR mixtures for all gene regions were
asfollows: 25 pl total volumes consisted of0ul of TaKaRaExi TaqgDNA polymerase, 5 pl of
10 x Exi Tag DNA polymerase buffer,.8 pl of dNTPs, 2 pl of genomic DNA, 1 ul of eachiper
and 152 ddHO. Polymeras&Chain ReactionPCR) were conducted in a Bi®kad C1000 thermal
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cycler (Germany. The thermal cycler conditions for each locus are given in Tablehé PCR

products were visualised on &olgarose gel stained with ethidilsromide under UV light using

a Gel DoéM XR Molecular Imager(Bioi Rad, USA. Positive amplicons were sequenced by
Beijing Biomed Gene Technology Co LTResulting sequence chromatograms were checked with
BioEdit v.5 (Hall 1999 to confirm sequence qualityt first, the internal transcribed spadgrS)

region was sequenced and the resulting sequences were compared with those in GenBank using the
MegaBLAST tool (https Blastncbi.nlm.nih.gov/Blastcgi). Depending onBLAST identification

and morphologicatharacteristics for each isolate, other relevant gene regions were sequenced
(Table 3. Consensus sequences were obtained using DNAS&al (DNASTAR, Inc).

Figure 17 Camellia sinensigplantation and field symptoms on Purple Rose cultivar bushes a
different ages. a, b Collection site of the study Zhangzhou, Fujian Province, China. ¢, d Healthy
young tea buds. e Healthy shruih Diseased shrulisample collected)
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Table 1Gene regions and primer pairs used in the present study

Primers
Locus (Forward and PCR amplification Reference
Reversg
ACT ACTi512F & 95°C: 5 min,(95°C: 30 s, 55°C: 50 5,72°C: 1 Carbone & Kohn
ACTi783R min) x39 cycles 72°C: 10 min (1999
GAPDH GDF & GDR  95°C 3 min(95°C 1 min 60°C 30 s 72°C 4% s Temgdeton et al.
x34 cycles 72°C: 10 min (1992
ITS ITS4 & ITS5 94°C: 3 min,(94°C: 30 s, 58°C: 30 s, 72°C: 1 White et al.(1990
min) x 32 cycles; 72°C: 10 min
LSU LROR & LR5 94°C: 5 min,(94°C: 1 min, 53°C: 50 s, 72°C: Vilgalys & Hester
min) x 37 cycles, 72°C: 10 min (1990
rpb2 fRPB2 5F & 95°C: 5 min,(95°C: 15 s, 56°C: 50 s, 72°C: 2 Liu et al.(1999
fRPB2Z 7cR min) x 37 cycles, 72°C: 10 min
SSuU NS1 & NS4 94°C: 4 min,(94°C: 50 s, 56°C: 1 min, 72°C: White et al.(1990
min,72°C: 10 mif x 37 cycles
tefl EF1728F & (95°C: 5 min, 95°C: 30 s, 58°C: 50 s, 72°C: . Carbone & Kohn
EF19864r, min) x 40 cycles, 72°C: 10 min (1999
tub2 Bt2a & Bt2b 95°C: 5 min,(95°C: 30 s, 58°C: 50 s, 72°C: 1 Glass & Donaldson
min) x 40 cycles; 72°C: 10 min (2999
BT2Fw & 95°C: 5 min(94°C: 30 s, 55°C: 50 s, 72°C: 1 Woudenberg et al.
BT4Rd min) x 40 cycles; 72°C: 7 min (2009

Phylogenetic analyses

Reference sequences were obtained from GenBank for each genus. The sequences obtained in
this study were aligned with sequences downloaded from &dnBsing MAFFT(Katoh & Toh
2010 and manually adjusted using BioEdit5v(Hall 1999 wherever necessaryAmbiguous
regions in the alignment were excluded from further analyses, and gaps were treated as missing
data. Phylogenetic relationships were irgerrusing maximum parsimorjiP) implemented in
PAUP (v4.0) (Swofford & Sullivan 2003, maximum likelihood(ML) in RAXML (Silvestro &
Michalak 2016 and Bayesian posterior probability analyfBYPP) in MrBayes (v3.0b4)
(Ronquist & Huelsenbeck 20Dn3

In PAUP, the stability of the trees was evaluated by 1000 bootstrap replic&@ranshes of
zero length were collapsed and all multiple most parsimonious trees were Bavadheters,
including tre&length(TL), consistency inde{Cl), retention indexRlI), rdative consistency index
(RC) and homoplasy indexHl) were calculatedDifferences between the trees inferred under
different optimality criteria were evaluated using KishiHasegawa testéKHT) (Kishino &
Hasegawa 1989

The evolutionary models for Bagian and ML analyses were selected using MrModeltest v
2.3 (Nylander 2004 The GTR + | + G model of evolution with 1000 noparametric
bootstrapping iterations was used for the ML analy$es the BYPP, different evolutionary
models were used in respent® the gene regions and gene combinatidbhe. ML analyses were
done with RAXMLU HPC2 on XSEDE(8.2.8) (Stamatakis et al2008, Stamatakis 20)14n the
CIPRES Science Gateway platfor(Miller et al 2010. For each phytogenetic tree, 1000
nonparametric batstrapping iterations were used.

In Bayesian posterior probability analysis, posterior probabil{##23 were determined by
Markov chain Monte Carlo samplif@MCMC). Six simultaneous Markov chains were run fof 10
generations, sampling the trees atrgvl100th generatior-rom the 10,000 trees obtained, the first
2,000 representing the biitn phase were discarded@he remaining 8000 trees were used to
calculate PPs in a majority rule consensus (fResnquist & Huelsenbeck 2003

Taxonomic novelties we submitted to the Faces of Fungi datal{dagasiriet al 2015 and
Index Fungorun{2020. Sequences generated in thi(Babls2Z udy
Species descriptions, phylogenetic results and notes for these identified taxa arecpueskantthe
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relevant family and genus. Classes, orders, families and genera were treated according to Wijayawar(&et al.

Table 2 Genbank accession numbers of taxa isolated in the present study

No. Species ID ITS LSU tub2 tefl rpb2 SSU ACT CAL CHS GAPDH
1 B. dothidea JZB310190 MT497875 1 MT513138 MT513143 T T T T T T
JZB310191 MT497876 1 MT513139 MT513144 T T T | T T
JZB310192  MT497877 1 MT513140 MT513145 T T T | T T
JZB310193 MT497878 1 MT513141 MT513146 T T T | T T
JZB310194  MT497879 1 MT513142 MT513147 T T T T T T
2 E. layuense JZB380035 MT497880 MT497881 i T MT513137 i T T T ]
3 S.yingyisheniae JZB3270001 MT523022 MT523028 i T T T T | T T
JZB3270002 MT523023 MT523029 1 T [ T T | T T
JZB3270003 MT523024 MT523030 1 T [ T T | T T
JZB3270004 MT523025 MT523031 1 T T T T | T T
4 D. biguttulata JZB320166 MW010210 7 MWO055998 i I T T MW205204 | T
5 D. eucalyptorum JZB320153 MWO010211 i MW055999 MW?205223 i T T MW205205 1 T
6 D. fuijianensis JZB320149 MWO010212 1 MW056008 MW205231 i T T MW205212 i T
JZB320150 MWO010213 i MWO056009 MW?205232 i T T MW205213 1 T
JZB320151 MWO010214 1 MW056010 T [ T T MW205214 i T
JZB320152 MWO010215 1 MW056011 MW?205233 i T T MW205215 i T
7 D. fusiformis JZB320154 MWO010216 1 MWO056012 i [ T T MW?205216 1 T
JZB320155 MWO010217 1 MW056013 T [ T T MW205217 1 T
JZB320156 MWO010218 1 MW056014 MW205234 i T T MW205218 i T
JZB320157 MWO010219 i MWO056015 i [ T T MW205219 1 T
8 JZB320158 MWO010220 i ) ) i ) ) T T )
JZB320159 MW010221 1 MWO056000 MW205224 i T T T T T
9 D. sackstonii JZB320165 MWO010222 i T T I T T T T T
10 D.sennae JZB320147 MWO010223 1 MWO056001 MW?205225 i T T MW205206 1 T
11  D. sinensis JZB320167 MWO010224 1 MW056016 MW205235 i T T MW205220 1 T
JZB320168 MWO010225 i MWO056017 MW205236 i T T MW205221 1 T
JZB320169 MWO010226 1 MW056018 MW?205237 i T T MW205222 i T
12 D.unshiuensis JZB320160 MWO010227 i MW056002 MW205226 i T T T T T
JZB320161 MWO010228 i MWO056003 i [ T T MW205207 1 T
JZB320162 MWO010229 1 MW056004 MW205227 i T T MW205208 1 T
JZB320163 MWO010230 1 MWO056005 MW205228 i T T MW205209 1 T
JZB320164 MWO010231 i MWO056006 MW?205229 i i i MW205210 7 T
13 D. viniferae JZB320148 MWO010232 1 MWO056007 MW?205230 i T T MW?205211 i T
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Table 2 Continued.

No. Species ID ITS LSU tub2 tefl rpb2 SSU ACT CAL CHS GAPDH
14  C. camelliae JZB330153 MWO007830 i MWO013330 T T MWO013328 i i T
15 C. fructicola JZB330154 MWO0O07831 1 MW013331 i T T MW013329 1 T T
16 T. atroviride JZB3360001 MWO008450 i T T T T T T T T
17 T.camelliae JZB3360002 MWO008451 i [ T T T T T T T
JZB3360003 MWO008452 1 [ T T T T T T T
JZB3360004 MWO008453 i T T T ) ) T T T
JZB3360005 MWO008454 i T T T ) ) T T T
JZB3360006 MWO008455 i | ) ) ) ) ) ) )
18  T. lixii JZB3360007 MWO008456 i | T T ) ) T T )
JZB3360008 MWO008457 T ) ) T T T
19 F. asiaticum JZB3110018 1 i i MWO056027 MWO055992 i ) T T )
JZB3110019 i [ [ MWO056028 MWO055993 i T T T T
JZB3110020 i [ [ MWO056029 MWO055994 i T T T T
JZB3110021 i [ [ MWO056030 MWO055995 i T T T T
JZB3110022 i [ [ MWO056031 MWO055996 i T T T T
20 F.concentricum JZB3110010 i [ [ MWO056019 MWO055984 i T T T T
JZB3110011 17 T T MW056020 MWO055985 i T T T T
JZB3110012 i T T MWO056021  MWO055986 i T T T T
JZB3110013 i [ [ MWO056022 MWO055987 i T T T T
JZB3110014 i I I MW056023 MWO055988 i T T T T
21 F. fijikuroi JZB3110016 i [ [ MWO056025 MWO055990 i T T T T
JZB3110017 i [ [ MWO056026  MWO055991 i T T T T
22  F.proliferatum JZB3110015 i [ [ MW056024 MWO055989 i T T T T
23 Ch. camelliae JZB3340001 MT535751 MT535749 MT535533 MT535535 MT535537 i T T T T
JZB3340002 MT535752 MT535750 MT535534 MT535536 MT535538 i T T T T
24 A jiangxiense JZB3260001 MT525316 1 MW034378 MW026028 i T T T T T
25 Ni. camelliaé JZB3230016 MT525317 1 MWO034379 MWO026029 i T T T T T
sinensis
26 P.canelliae JZB340064 MT509821 i MT535513 MW?205238 i T T T T T
JZB340063 MT509822 i MT535514 MW205239 i T T T T T
27 P.kenyana JZB340062 MT509823 i MT535515 MW205240 i T T T T T
JZB340061 MT509824 i MT535516 MW?205241 i i i T T T
28 P. lushanensis JZB340059 MT509825 i MT535517 MW205242 i T T T T T
29 P.rhodomyrtus JZBH340060 MT509826 i MT535518 MW?205243 i i i T T T
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Table 2 Continued.

No. Species ID ITS LSU tub2 tefl rpb2 SSU ACT CAL CHS GAPDH
30 Ps. camelliaé JZB340040 MT509827 i MT535519 MWO034366 i T T T T T
sinensis JZB340041  MT509828 i MT535520 MWO034367 i T T | | [
JZB340042 MT509829 i T MWO034368 1 T T | | [
JZB340043 MT509830 i T T T ) ) | | [
JZB340044  MT509831 i MT535521 i T T T | | [
JZB340045 MT509832 i MT535522 i T T T | | [
JZB340046 MT509833 i MT535523 i T ) ) I I [
JZB340047 MT509834 i MT535524 MWO034369 i ) ) I I I
JZB340048 MT509835 i ) T ) ) ) I I I
JZB340049 MT509836 i MT535525 MWO034370 i T T | | [
JZB340050 MT509837 i MT535526 MWO034371 i T T | | T
JZB340051 MT509838 i MT535527 MWO034372 i T T T T T
JZB340052 MT509839 i MT535528 1 T T T T T T
JZB340053 MT509840 i T T T ) ) | | [
JZB340054 MT509841 i MT535529 MWO034373 i T T | | i
31 Ps.chinensis JZB340055 MT509842 i MT535530 MWO034374 i T T | | [
JZB340056 MT509843 i MT535531 MWO034375 i T T | | [
JZB340057 MT509844 i T MWO034376 1 T T | | T
JZB340058 MT509845 i MT535532 MWO034377 i T T | | T
32 Nemania diffusa JZB3370001 MT509575 i T T MT512899 1 T | | [
JZB3370002 MT509576 i T T MT512900 i T | | T
JZB3370003 MT509577 i T T MT512901 i T | | i

EXi type cultures are bold. ITS: internal transcribed spacer regions 1 & 2 including 5.8S nrDNA gene; LSWYuhanifrDNA gene;tefl: Partial translation elongation
factor 1 U jtub2 partial sequences of bétabulin; rpb2: RNA polymerase Il gen&§SU: smallsubunitnrDNA gene; ACT:Partial actine; CAL: calmodulin CHS:
Chalcone synthase; GAPDI&lyceraldehyde iphosphate dehydrogenasgZB: Culture Collection of Institute of Plant andviionmental Protection, Beijing Academy
of Agriculture and Forestry Scienc@ype sequnces of newly generated taxabatd.

Morphology and culture characteristics

Colony morphology and conidial characteristics were examined for each species.iSikteyd colours were recorded according to the colour
charts of Raynefl1970 after five to seven days of growth on PDA at 25Bjital images of morphological structures mounted in water were taken
using an Axio Imager Z2 photographic microsc¢parl ZeissMicroscopy, Oberkochen, Germgnivleasurements were taken using ZEN PRO 2012
(Carl Zeiss Microscopy For each isolate,anidial length and width were measured for 40 conidia and the mean values were calculated. In addition,
conidial shape, colour and guiiation were recorded.
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Checklist

The checklist was basedon articles in refereedjournals, Index to Saccard& Sylloge
Fungorum Petraks Lists, Index of Fungi, graduatestudenttheses, books andeli basedresources
suchasannualreportson teaandthe USDA fungal database Fungu$ost Distributionsdatabase
(https://nt.arsgrin.gov/fungaldatabases/fungushost/fungushosj.cficcessed 10" June 2020).
The modeof life, i.e. pathogenendophyteor saprotrophjs listed The checklistincludesspecies
names, family, life modes,diseasename(if any), locality and referenced he currentnameusedis
accordingto Index Fungorum(2020 andthec | a s s i fgllons Wijagawardeneet al. (2020.
Generaand speciesare listed in alphabeticalorder In somecasesthe host namegiven in the
original citation were changedo be consistenwith currenttaxonomy In a few casesneitherthe
speciescited nor a propersynonymwasi d e n tand the speciesnamewas usedas originally
cited

Results

In this study, weldentified 32 species belong to 11 fungal families. Species descriptions,
phylogenetic results and notes for these identified taxa are presented under the relevant family and
genus. Classes, orders, families and genera were treated according to Wijayawaed£020).

DothideomycetesP.M. Kirk, P.F. Cannon, J.C. David & Stalpers ex C.L. Schoch, Spatafora, Crous
& Shoemaker, Mycologia 9¢5): 1045(2007)
For taxonomic treatments, we follddongsanaret al.(2020a, b.

BotryosphaerialesC.L. Schoch, Gyus & Shoemaker, Mycologia 468): 1050(2007)

Notes i Six families; Aplosporellaceae Botryosphaeriacege Melanopsaceae
Phyllostictaceage Planistromellaceaeand Saccharataceaeare accepted in Botryosphaeriales.
Taxonomic treatments followhillips et al.(2019 and Hongsanaet al.(20200.

Botryosphaeriacea@heiss & Syd [as@Botryosphaeriacak Annls mycol 16(1/2): 16 (1918

Notesi Botryosphaeriaceaspecies are endophytes, pathogens and saprobes on a wide range
of hosts(Manawasinghe et aP016, Rashmi et al. 200)9 They are wellknown opportunists on
many economically important crof€hethana et al. 201.6Currently, more than 279 species and
22 genera arencluded with this family (Dissanayake et aR016, Phillips et al. 2013, 2019,
Hongsanaret al. 2020

BotryosphaeriaCes & De Not Ces & De Not, Comm Soc crittog. Ital. 1(fasc 4): 211(1863
Botryosphaeriacomprises 13 species based on both morphology and molecular data

(Dissanayake et al. 2016, Jayawardena.e2(dl9. In the preset study, fiveisolates clustered in

the main clade withB. dothideat y p e ens efldlu and BYPBH (Fig. 2). Depending

mor phol ogepcandisnmeffarites we cBdothideamed t hese f

Botryosphaeria dothidegMoug.: Fr) Ces. & De Nat Comm. Soc. crittog. Ital. {fasc. 4: 212
(1863 Fig. 3

Index Fungorum: IF 183247; Facesoffungi numit@f03512

Pathogenic or saprobic @&@amellia sinensiteaves and shoatSexual morphNot observed
Asexual morph Conidiomata stromatic, Conidiophores hyaline, cylindrical, smooth
Conidiogenous cell41.514 x 46 . 5n (x= 13 x 6 nm, n = 20), hyaline, subcylindrical.
Conidial840 x 51 O m &= 24 x 7em, n= 20), hyaline, unicellular, narrowly fusiform, with a
suld truncate tobluntly rounded base, forming a septum before germination, sinealled with
granular contents

Culture characteristicé Colonies on PDA reaching 50 mm diarafter four days at 28°C
Initially, white becoming grey, moderately dense, margin smoothaa@inus
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Material examined CHINA, Fujian Province, Zhangzhou County, on dead leaves and shoots
of Camellia sinensisJune 2015, H. Li (dried cultures JZBH310190ZBH310194, and living
cultures JZB310190ZB31094.

Notesi The colony morphology of taxiaolated in this study are similar to typical strains of
B. dothidea(Phillips et al. 2018 In the multilocus phylogenetic analysis, the five isolates from the
present study clustered together vBtl6 % Mdist lag sn d hlaea¥YPROMogBolodically
these taxa are similar ¢he type description dB. dothidea(Phillips et al 2013. Botryosphaeria
dothideahas a wide range of hosasd it is a wellknown woody hostpathogen(Phillips et al.
2005, 2013, Dissanayake et ak016, Hyde et al. 202DaBatryosphaeria dothideéhad been
reported to cause diseases on many different hosts in (Wiem@awasinghe et ak018. This

species was firgeported as shoot blight pathogen in Chinese tea plants in(2&8j@vardena et.al
20168.

07/1.0 |CGMCC3 18740 Botrvosphaeria pseudoramosa
100/1.0 \cGMCC3 18739 Botryosphaeria pseudor a
98/0.99

CBS 122069 Botryosphaeria ramosa

CBS 124703 Botryosphaeria scharifii
100/1.0
CBS 124702 Botivosphaeria scharifii

08 _{C GMCC3 18742 Botryosphaeria gingyuanensis

CGMCC3 18743 Botrvosphaeria gingvuianensis

CGMCCS3 18744 Bonrvosphaeria wangensis
80/-
CGMCCS3 18745 Botrvosphaeria wangensis

_‘CGMCC 3 17724 Botrvosphaeria sinensia

CGMCC 3 17722 Botryosphaeria sinensia

100/1.0

- CMW 25413 Botivosphaeria auasmontanum
JZB310192 Bonvosphaeria dothidea
JZB310193 Bonrvosphaeria dothidea
JZB310194 Bonrvosphaeria dothidea

56/-H JZB310191 Bo#rvosphaeria dothidea

JZB310190 Botivosphaeria dothidea
100/1.0

A{GZCC 16 0014 Botrvosphaeria minutispermatia
GZCC 16 0013 Borrvosphaeria minutispermatia

66/- |CBS 110302 Botivosphaeria dothidea
CBS 115476 Botryosphaeria dothidea

100/1.0  |\MFLUCC 11-0125 Botryosphaeria agaves

MFLUCC 10-0051 Botivosphaeria agaves
100/1.0|ATCC 22927 Botivosphaeria corticis

CBS 119047 Botryosphaeria corticis
92/0.95 MFLUCC 11-0507 Bosrvosphaeria fusispora

MFLUCC 10-0098 Botryosphaeria fusispora

g CBS 127193 Botryosphaeria fabicerciana
94/0.95

CMW 27108 Botryosphaeria fabicerciana
ATCC 58191 Neofusicoccum parviam

0.03

Figure 2 i The phyogenetic treegenerated by ML analysis of combined ITS and translation
elongation factor ilalpha(tefl) sequence data @otryosphaeriaspeciesThe phylogenetic tree is
rooted withNeofusicoccum parvuRTCC 5819). Treetopology of the ML analysigvas smilar
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to the BYPP The bestscoring RAXML tree with a finalikelihood value ofi 24349980578 is
presentedThe matrix had 1172 distinalignment patterns, with.91% of undetermined characters
or gaps Estimated basf&requencies were as followa = 0.251668, C= 0.245757,G = 0.259668, T

= 0.242908;substitution rates AG 1.353890, AG= 4.605576, AT= 1.059439, CG= 0.801610,
CT = 9.121730, GT= 1.000000; gamma distribution shape paraméter 0.944898 RAXML
bootstrap support valugb0% and Bayesian posterior probabiliti€s®5 (BYPP) are given near
the nodesThe scale bar indicatesO2 changes per sitEXi type/ex epitypestrains are ifbold and
isolates belong to this study are givemen

Figure 3 7 Botryosphaeria dothide4JZB310193 a Material examied. b Upper view of the
colony on PDA after four days. ¢ Reverse view of the colony on PDA after four days. d Mycelia.
el i Conidia. Scat bars: € = 20 um.

Pleosporaled_uttr. ex M.E. Barr, Prodromus to class Loculoascomycetefl ®37)

Notesi Pleosporales is the largest order of Dothideomydgiieset al. 2017. It comprises
highly diverse taxa that are endophytes, epiphytes, pegabthenicolous, or saprobes in terrestrial
or aguatic environments or even occur on animal ddingng et al. 2009 For the taxonomic
treatment of Pleosporales, we follow Kirk et @008, Zhang et al(2009 and Hongsanan et al.
(20203.

DidymellaccaeGruyter, Aveskamp & Verkley, MycoRes 1134): 516(2009

Notesi Zhang et al.(2009 included Didymellaceaein Pleosporales within the suborder
Pleosporineae. The familpidymellaceae was established by de Gruyter et. &009.
Didymellaceaancludes economically important plant pathogé8alam et al2011, de Gruyter et
al. 2013 endophytes, as well as fungicolous and lichenicolous(faxaskamp et al. 2010, Chen et
al. 2015, Valenzuelhopez et al. 2018 Recent taxonomic treatments are giveianasinghe et
al. (2018, Marin-Felix et al.(2019 and Hongsanan et §20203.

EpicoccumLink., Mag. Gesell. naturf. Freunde, Berlin 7: 3316 [1815]

Notesi Epicoccumis characterized by epicoccoid and istjdindrical conidia(Chen et al
2015. Species belonging to this genus are ubiquit@isen et al. 201)5 They have been reported
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as common causal agents of leaf spot diseases in varioug®@bstset al. 2015, Liu et al. 2019
The taxon isolated in the present study formed a clade togetiefE picoccum layuenseith 64%
ML and 77% MP bootstrap values in the phylogenetic (freg 4).

6200 [CGMCC 3.18343 Epicoccum camelliae
CGMCC 3.18344 Epicoccum viticis

62/63 CBS 179.80 Epicoccum sorghinum

100/100
CGMCC 3.18346 Epicoccum latusicollum

UTHSC D116 257 Epicoccum pneumoniae

CBS 181.80 Epicoccum catenisporum

= CBS 180.80 Epicoccium ovisporum
6477 |CGMCC 3.18362 Epicoccum layuense

63165 JZB380035 Epicoccum layuense

CBS 173.73 Epicoccum nigrum
67/84 4‘
81 67 L_ coMCC 3.18363 Epicoccum poae

CGMCC 3.18359 Epicoccum dendrobii

8494

——— CGMCC 3.18361 Epicoccrum italicum

PD 77.1028 Epicoccimn pimprinim

= CGMCC 3.18360 Epicoccum hordei

CBS 120105 Epicoccum brasiliense

CBS 186.83 Epicoccum draconis
CBS 142455 Epicoccum keratinophilum

CBS 104.80 Epicoccum henningsii

CBS 558.81 Epicoccum plurivorum

99100 CBS 105.80 Epicoccum huancayense

—— CBS 114179 Epicoccum proteae

CGMCC 3.18345 Epicoccum duchesneae

CBS 142453 Allophoma cylindrispora

Figure 41 Phylogenetic tregenerated by ML analysis of combined LSU, ITS, giaR sequence
data ofEpicoccumspecies. The tree is rooted witlophomacylindrispora(CBS 142453 Tree
topology of the ML analysisvas similar to the MPThe bestscoring RAXML tree with a final
likelihood value ofi 4626.221244is presentedThe matrix had 298 distinalignment patterns,
with 1.09% of undetermined characteor gaps Estimated bas&equencies were as follows =
0.252747, C= 0.210997,G = 0.301466, T= 0.234790;substitution rates AG 1.405315, AG=
3.684928, AT=2.423691, CG= 1.931133, CT= 14.809240, G 1.000000; gamma distribution
shape parametés= 0.269921 Maximum parsimony analysis of 1737 constant characters and 221
informative characters resulted in 738 equally most parsimonious tree of 462Gitep3.564, RI

= 0.672, RC = 0.379, HI = 0.4B6RAXML bootstrap support valued 5% and MP botstrap
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support value® 5% are shown near the nod@e scale bar indicates 20.0 changes perEsiigype/
exi epitypestrains are iold and taxon isolated in this study isratul

Epicoccum layuens®ian Chen, Crous & LCai, in Chen et al., Studycol. 87: 145(2017)
Fig.5

Index Fungorum: IF818963; Facesoffungi numis&f09381

Pathogenic or saprobic ddamellia sinensiseaves Sexual morph: Not observedAsexual
morph: Hyphaeabout 25 mg septate, branched, conidiomata on PDggragated, superficial,
clavate,Conidiomatalwall pseudoparenchymatous, muléyered, outer wall brown olivaceous.
Conidiophoregreduced to conidiogenous cellSonidiogenous celldight brown, simpleConidia
12113 x 201 8 m &x.= 12 x 20em n = 30) em diam, globose to subglobose, one basal cell,
terminal, solitary, smooth, dark brown.

Culture characteristics Colonies on PDA, 60 mm diam., after seven days, margin irregular,
aerial mycelia floccose, bright yellow; reverse yellow to pale brown, wittoan concentric ring
near the centre

Material examinedi CHINA, Fujian Province, Zhangzhou County, on dead leaves of
Camellia sinensisJune 2015, HL.. Li (dried culture JZBI380035, and living cultures JZB30035

Notesi The phylogenetic analysis of ctimed LSU,ITS andrpb2 DNA data seplaced this
taxon with theEpicoccum layuensaith 67% and 77% bootstrap support valuEpicoccum
layuense(JZB380035)shares similar colony morphology and spore characters with the type
description ofEpicoccum layuese(Chen et al. 2015 A recent study conducted by Del Frari et al.
(2019 has shown the potential @&picoccum layuensas a biocontrol agent against grapevine
trunk disease caused by Phaeomoniella chlamydospqraFomitiporia mediterranea and
Phaeoacremanm minimumThis is the first report oE. layuensen C. sinensigFarr & Rossman
2020.

3 ‘ ‘4" T - ‘ f

Figure 51 Epicoccum layuens€JZB380035. a conidiomata on PDA. b Developing spore.
¢ Conidium. d Upper view of a colony on PDA after seven days. e Revems®f/tbe colony on
PDA after seven days. Scale bars: a = 100 jim, 10 m.

Phaeosphaeriaceakl.E. Barr, Mycologia 7{5): 948(1979

Notes i Phaeosphaeriaceaeconsists of economically important plant pathogens
(Phookamsak et al. 20}4endophytes or saprobes on plafBaeosphaeriaceabkas undergone
several revisions and spes additions duringhe last yeargPhookamsak et al. 2014For the
taxonomic treatment d?haeosphaeriaceaave follow Hongsanan et gR0203.

SetophomaGruyter, Aveskamp & Verkley, in de Gruyter, Woudenberg, Aveskamp, Verkley,
Groenewald & Crous, Wtologia 1025): 1077(2010

Notesi Setophomavas introduced by de Gruyter et @010 and is typified byS. terrestris
(= Phoma terrestris Setophomaspecies are characterised by setose pycnidia, phialidic
conidiogenous cells and hyaline, ellipsoidalsubcylindrical, aseptate conidide Gruyter et al.
2010, Quaedvlieg et al. 2013Species belonging to this genus are wWelbwn pathogens on
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economically important crops including téau et al. 2019. Four isolates belonging ®etophoma
were isolagd and identified her@=ig. 6).

LF2067 Setophoma endophytica

CGMCC 3.19528 Sefophoma endophytica
65 ; ]

1001109 LC6594 Setophoma antiqua

LC6595 Setophoma antiqua

LC6595 Setophoma antiqua

-CBS 135105 Setophoma chromolaenae

100/100 CBS 333 39E Sefophoma sacchari
79157 CBS 145373 Setophoma pseudosacchari
CBS 137988 Sefophoma vernoniae

— CGMCC 3.19524 Setophoma longingua

) LC12841 Setophoma sp.

LC12842 Setophoma sp.
100/1100
LC13481 Setophoma longinqua

100/100 | CBS 335.87 Setophoma terrestris

100/100 CBS 335.29 Setophoma terrestris

96/100

— MFLUCC 16-0880 Setophoma poaceicola

CBS 145418 Setophoma brachypodii

A LC6532 Setophoma yunnanensis

100

100 CGMCC 3.19529 Setophoma yunnanensis

LC6739 Setophoma yingyvisheniae
2 1CGMCC 3.19527 Setophoma yingyisheniae

JZB3340003 Setophoma yvingvisheniae

80/58 | JZB3340002 Setophoma yingyisheniae

JZB3340004 Setophoma vingyvisheniae

JZB3340001 Setophomayingyvisheniae

- CBS 531.66 Didymella pinodella

Figure 61 Phylogenetic tregenerated by ML analysis of combined LSU and ITS sequence data of
SetophomapeciesThe tree is rooted witlidymella pinodella(CBS 531.6%. Treetopology of

the ML analysisvas similar tahe MP. The besscoring RAXML tree with a findlikelihood value

of 1 4077.859174is presentedThe matrix had 232 distinalignment patterns, with 8.92 of
undetermined characters gaps Estimated bas&equencies were as follows = 0.242298, C=
0.217889,G = 0.274550, T= 0.265263;substitution rates AG 1.307115, AG= 3.702431, AT=
3.436097, CG= 0.690224, CT= 8.860042, GT= 1.000000; gamma distributicshape parametés

= 0 0.692111 Maximum parsimony analysis of 1111 constant characters and 173 informative
characters resulted in 62 equally most parsimonious tree of 464dGtep®.727, Rl = 0.836, RC =
0.608, HI = 0.278 RAXML bootstrap support valsed 5% and MP bootstrap support values

O 5% are shown near the nodds$e scale bar indicatesO3 changes per sitEXi type/ex epitype
strains are ibold. Isolates from this study areiiad
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Setophoma yingyisheniak. Liu & L. Cai, in Liu, Wang, Li, Wag & Cai, Fungal Systematics and
Evolution 4: 542019 Fig.7

Index Fungorum: IF829903; Facesoffungi numiset-09382

Pathogenic or saprobic ddamellia sinensideaves Sexual morphnot observedAsexual
morph: Conidiomatal00' 2 0 Om, gyaidial, black, globoser subglobosePycnidial wallbrown,
with 3i5 layers, wallspseudoparenchymatau€onidiophoresreduced to conidiogenousells
Conidiogenous cellByaline, smooth, ampulliform, asepta@onidia3.5/4.5 x 23 me(x.= 4 X
2 . 5 & 49 hyahne, aseptate, ellipsoid.

Culture characteristicé Grows up to 50 mm diam., after five days on PD#egular,
filamentous margins, flat, superficial, grey and wrinkled with a white margin. Reverse black with a
white margin

Material examined CHINA, Fujian Province, Zhangzhou County, on deseased leaves of
Camellia sinensisJune 2015, H. Li (dried cultures JZBH3270004), and living cultures
JZB32700014.

Notesi In the BLAST results, four isolates obtained in the present study showedrgigsl
to the species iRhaeosphaeriacead phylogenetic analysis was conducted using combined LSU
and ITS gene regions féthaeosphaeriaceaén the phylogenetic tree &etophomaisolates from
this study grouped with thexitype strain of Setophoma iggyisheniae(CGMCC 3.195.2Y.
Morphologically, isolates in this study were similar to the original descriptio® gfinnanensis
(Liu et al. 2019 and all the sequences generated in this study were similar tSetophoma
yingyisheniadCGMCC 3.195.2). Setophoma yingyisheniaeas introduced by Liu et 2019 as
a species associated with leaf spots of tea plants in Yunnan proVitises a new geographical
report forS yunnanensis

Figure 71 Setophoma yunnanengi®ZB3270002 a Diseased leab Upper view of a colony on
PDA after five days. ¢ Reverse view of the colony on PDA after five days. d, e Conidia. Scale bar:
d, e =10 pum.

Sordariomycetes
Notesi For the taxonomic treatments $brdariomycetewe follow Hyde et al(202).

SubclassDiaporthomycetidae Senan., Maharachch. & K.D. Hyde, in Maharachchikumbura et al.,
Fungal Diversity 72: 208015

Notes i Maharachchikumbura et al2016 introduced Diaporthomycetidae based on
combined analysis of LSU, small subunit ribosomal RNA &®&)), teflandrpb2 sequence data.
For the taxonomitreatment of Diaporthomycetidaee follow Hyde et al(20208.

Diaporthales Nannf., Nova Acta Regiae Societatis Scientiarum Upsalien&ps B3 (1932

Notesi Based on morphology and molecular dataremtly 27 families and 138 genera are
accepted within DiaporthaléSenanayake et al. 2017, Hyde et al. 2020b
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Diaporthe Nitschke Pyrenomydserm 2: 240(1870

Notes i Species in this genus are well known pathogens on many hosts including
economically mportant plantgHyde et al 2014, Udayanga et.a2014a, b2015, Dissanayake et
al. 20173 Diaporthespecies are cryptic species, #fere the modern taxonomic classification and
identification ae based ormolecular phylogeny. Hence in this studylatest classification as
proposed byMarin-Felix et al. (2019, Manawasinghe et al(2019, Hyde et al.(2019 was
followed.

In the present study, 45 isolates were obtained from tea leaves and shoots. However, only 23
isolates were used in the phylogenetialgsis due to sequencing errors and to obtzetter
resolved phylogeniesA preliminary analysis was conducted using IT&] i tdibulin (tub2),
calmodulin(cal) and partial histon¢his) gene regions with 25Diaporthe specieqincluding ex
type strainyand treewas rooted witfDiaportherella corylina Once the placements of the species
were confirmed, the final phylogenetieé was arranged including only the taxa from respective
species complexXFig. 8).

In the phylogenetic analysis, nif@aporthe isolates clustered together with tBeaporthe
eucalyptoum (CBS13252% D. lithocarpus (CGMCC 3.1517% and D. hongkongensis
(CBS115448. In this clade, branch lengths and divergence times were indistinguishable. Therefore,
we conducted a recombination test for delimitation of species. In this analysis, we included four
strains comprising @type strains ofD. lithocarpus (CGMCC315175, D. eucalyptorum
(CBS13252% D. fujianensis(JZBH334015) and D. fusiformis (JZBH334015). The pairwise
homoplasy indexPHI) test results using both LogDet transformation and splits decomposition
revealed that the PHI test did not find statisticalgnificant evidence for recombinatig¢p = 1.0)

(Fig. 9). Therefore, the two species identified in this study were treated as novel taxa.

Diaporthe biguttulataF. Huang, K.D. Hyde & Hong Y. Li, in Huang et al., Fungal Biol¢g§15
Fig. 10

IndexFungorum: IF810579; Facesoffungi numidenF09383

Pathogenicor saprobicon Camellia sinensiseaves. Sexual morpiNot observedAsexual
morph Pycnidia in culture, black, erumpent; wallsi @ layers, light brown textura angularis
Paraphysesot observedConidiophoreseduced to conidiogenous celiSonidiogenous cell$0i
30 x 2 3 um, phialidic, cylindrical, terminal and later&lpha conidia5.5i 8 x 2/ 3.5 um(x.= 6 x
2.5 um, n = 3) aseptate, hyaline, smooth, guttulate, fusoid, tapering towards both ends, apex
subobtuse, base subtruncd&deta conidisandgamma conidianot seen.

Culture characteristicé Colonies on PDA covers entire petri dish afterl0 day258C.
Abundant tufted white aerial mycelia, buff, numerous black pycnidia 0.5 mm in diam., typically in
the direction of the edge of the colony. Reverse buff with concentric lines.

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dnellia
sinensideaves, June 2015,.H Li (dried culture JZBI320166, and living culture JZB20166

Notesi A toxon isolated in the present studgrmed a well supported cluster with the
Diaporthe biguttulata (ZJUD47 with 100% ML, 99%, MP and 1.00 BYPP wuaks The
morphological characteristics of the isolated taxa are similar to thgpexdescriptior(Huang et
al. 2015. Diaporthe biguttulatawas introduced fronCitrus limonin China(Huang et al. 2015
This species has also been reportedJoglans regiain China. This is the first report db.
biguttulataon Camellia sinensigFarr & Rossman 2020

Diaporthe eucalyptorunCrous & RG. Shivas, in Crous et al. Persoonia:2Z8%3(2012 Fig. 11
Index Fungorum: IF 800374; Facesoffungi numis@f-09077
Pathogenic or saprobic ddamellia sinensideaves. Sexual morpiNot observedAsexual
morph Pycnidiablack, erumpent, cream conidial droplets exuding from central ostRyesidial
wall consisting of 36 layers of hyaline outer layers and light brown inner layers, textura angularis
Conidiophoreseduced to conidiogenous celiSonidiogenous cellphialidic, cylindrical, terminal
and lateral, with a slight taper towards the apgearaphyseshyaline, smooth, cylindrical,B
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septaAlpha conidia5.5'7 x 2/ 3 um (x.= 6 x 2.5 um, n = 3)) aseptate, hyaline, smooth, guttulate,
fusoid, tapering towards both ends, straight, apex subobtuse, base subtBetzeded gamma

conidia not seen.
Culturecharacteristics Colonies on PDA reach 90 mm diam., after 10 days at &&%¢ers

the total surfacg abundant tufted white aerial mycelia, buff, numerous black pycnidia 0.5 mm in
diam. occur in the mycelium, typically in the direction of the edge otdttheny; reverse buff with

concentric lines.
Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia

sinensideaves, June 2015, H.L. [dried culture JZBH320153and living culture JZB320153.

BRIP 54847 Diaporthe pascoei
CBS 129519 Diaporthe musigena
GUCC 9167 Diaporthe millettia
CBS 151.73 Diaporthe perseae
CBS 444 82 Diaporthe eugeniae
_|' JZB320094 Diaporthe guangxiensis
JZB320091 Diaporthe guangxiensis
76/50 L— CFCC 51636 Diaporthe sennae
JZB320147 Diaporthe sennae
CBS 114979 Diaporthe arengae
CPC 28200 Diaporthe limonicola
1315 CBS 101339 Diaporthe psendomangiferae
so-|d JZB320079 Diaporthe viniferae
88/-H ~ JZB320148 Diaporthe viniferae
CBS 161.64 Diaporthe arecae
93/88 | B3 CBS 131306 Diaporthe ceratozamiae
[QPC 27873 Diaporthe melitensis
CBS 462 69 Diaporthe pseudophoenicicola
LC6155 Diaporthe podocarpi macrophyil
7087  GUCC9165 Diaporthe osmanthisis
— CBS 681.84 Diaporthe cf heveae
9—9‘ LC6707 Diaporthe xishuangbanica
MFELUCC 12-0299a Diaporthe aseana
100/- | JZB320149 Diaporthe fijianensis
100/ JZB320150 Diaporthe fujianensis
o JZB320151 Diaporthe figianensis
JZB320152 Diaporthe fujianensis
-CBS 132525 Diaporthe eucalyptorum
JZB320153 Diaporthe eucalyptorum

7873 CGMCC 3.15175 Diaporthe lithocarpus

100/100

67/63

100/87]

36/ JZB320154 Diaporthe fusiformis
BH 178320155 Diaporthe fusiformis
90| 13ZB320156 Diaporthe fusiformis
90/99| JZB320157Diaporthe fusiformis

CBS 115448 Diaporthe hongkongensis
-| LC6624 Diaporthe undulata
ZJUDG62 Diaporthe biconispora
LC6161 Diaporthe acutispora
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Figure 81 Phylogenetic tregeneated by ML analysis of combined IT&f1, tub2 Cal and HIS
sequence data @fiaporthespeciesTheanalyses included 16&8rains and the tree was rooted with
Diaporthella corylina(CBS 121124 Treetopology of the ML analysigvas similar to the MP and

447



BYPP. The besscoring RAXML tree with a findikelihood value ofi 24349980578 is presented
The matrix had 1172 distinelignment patterns, with.91% of undetermined characters gaps
Estimated basérequencies were as follow#& = 0.251668, C= 0.245757,G = 0.259668, T=
0.242908;substitution rates AG 1.353890, AG= 4.605576, AT= 1.059439, CG= 0.801610, CT

= 0.121730, GT= 1.000000; gamma distribution shape paramdier 0.944898 Maximum
parsimony analysis of 1145 constant characters and ihf&@®native characters resulted in 100
equally most parsimonious tree of 1000 stépks= 0.325, Rl = 0.757, RC = 0.246, HI = 0.675
RAXML bootstrap support valugd 5% and maximum parsimony bootstrap support vaeso
are shown near the nodes. Nodethw ®5 (BYPP) Bayesian posterior probabilities are indicated
with thickened linesThe scale bar indicateslOchanges per sit&xi type/ ex epitypestrains are in
bold. New isolates recovered in ttase inred
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Figure 81 Continued.
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Figure 81 Continued.

CBS 121124 Diaporthella corylina
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Diaporthe fuijianensis
JZBH3340150

Diaporthe lithocarpus
CGMCC 3.15175

Diaporthe fusiformis
JZBH3340154

®
Diaporthe eucalyptorum
CBS 132525

0.001

Figure 91 Results of the pairwise homoplasy ind@Hl) test of closely related species using both
LogDet transformation and splits decompositi®he phi test did not find statistically significant

evidence for recombination (p = 1.0).

Figure 107 Diaporthe biguttulata(JZBH3340160). a Diseased leaf. b Upper view of colony on
PDA after 10 days. ¢ Reverse view of colony on PDA after 10 days. Rijcnidia on PDA.

f Conidium. Scale bars: &,= 100, f = 10 pmum.

Figure 117 Diaporthe eucalyptorunfJZBH3340153 a Diseased leaf. b Upper view on of colony
PDA after 10 days. ¢ Reverse view of colony on PDA after 10 days. d, e Pycnidia on PDA.
f Pycnidial wall. g conidiogenous cell. f hypal enik ialpha conidia. Scale bars: d, e = 108,

fih =20 um, ik =10 pm.
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Notesi T h eaxont isolated in the present study formed a igelported cluster with
Diaporthe eucalyptorun{(CBS 13252% with 88% ML, 54% MP and 0.98 BYPP valueBhe
morphological characteristics of the isolated taxon endas to the eXtype isolate of this species
(Crous et al2012. Diaporthe eucalyptorumvas introduced by Crous et #2012 as a leaf spot
causing fungus oiucalyptusL. This is the first report oD. eucalyptorumon Camellia sinensis
(Farr & Rossmar2020).

Diaporthe fujianensisJayaward., Manawas., X.H. Li, J.Y. Yan, & K. D. Hydg, hov.
Fig. 12

Index Fungorum: IF557997; Facesoffungi numis&f-09384

Etymologyi Epithet refergo the Fujian province from where tiype wascollected.

Holotypei JZBH3340150

Pathogenic or saprobic ddamellia sinensishoots.Sexual morphnot observed; Asexual
morph:Pycnidiaon PDAsuperficial, scattered, black, globose, solitary in m@shidiophoresot
observedConidiogenous celleerminal, hyaline and snoth. Alpha conidiadi 6 x 23 mgx.=5 %

2 . Bn n & 40), biguttulate, hyaline, oval and or ellipsoidal, both ends obtsta conidiaand
gamma conidiavere not observed

Culture characteristicé Colonies on PDAreach 90 mm diamafter five days at 2%,
producing abundant whiteerial mycelia and reverse fuscous white

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensis shoots, June 2015, H.L. L{dried cultures JZBH320150 holotype; JZBH320149,
JZBH320151 and JZBH320152 paratypeand living altures JZBH320150 é&kolotype;
JZBH320149, JZBH320151 and JZBH320152Raratype.

Notesi In the phylogenetic analysis four isolates obtained in this study clustered inia well
supported clade with 180 ML and 8%6 MP bootstrap values and 0.98 BYPP. In the
recombination analysis, PHI test indicated that the current isolates belong to a species separated
from all otherDiaporthespecies included in the phylogenetic tl@&aporthe fujianensisesides in
a sister clade td®iaporthe eucalyptorumMorphologicaly the alpha conidia produced by this
species are smaller than thoseOraporthe eucalyptorun{6 x 2.5 pun). A pairwise nucleotide
comparison betweemiaporthe eucalyptorumex type strain(CBS 13252% and Diaporthe
fujianensisex type straifJZBH320150 in ITS region showed 1.75%abe pair differences along
519 bp. Based on the moldéauevidences we consider that these isolates belong to a novel species.

Figure 127 Diaporthe fujianensi§JZBH3340150 holotypea Diseased shoot. b Upper view on of
colorny PDA after five daysc Reverse view of colony on PDefter five daysdif alpha conidia.
Scale bars:id = 10 um.

Diaporthe fusiformisJayaward., Manawas., X.H. Li, J.Y. Yan, & K. D. Hydg, nov.
Fig. 13
Index fungorum: IF557998; Facesoffungi noen: FOF09385
Etymologyi refers to the fusiform conidia
Holotypel JZBH3340154
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Pathogenic or saprobic ddamellia sinensideaves.Sexual morphnot observed; Asexual
morph Pycnidia on PDA superficial, scattered, black, globose, solitary and clustered
Conidiophoresreduced to conidiogenous cell€onidiogenous cellshyaline, smoothwalled
clustered Alpha conidia8i5 x 23 mg(x.=7 x 2em, n = 40), eguttulate, hyaline, fusiform, both
ends angulaBeta conidia23i 32 x1.21 . & (x& 27%x 1.5em, n = 40), aseptate, hyaline, hamate,
filiform, tapering towards both endSamma conidianot observed.

Culture characteristicé Colonies on PDAreach 90 mm diamafter five days at 2%,
producing abundant white aerial mycelia and reverse fuscous white becoming gray

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves, June 2015, H.L. [dried cultures JZBH320154ZBH320157, and living cultures
JZB3201547, dried cultures JZBH320154 holotype; JZBH3201EABH320157 paratype and
living cultures JZBH320154 éxolotype; JZBH32015% exi paratype.

Notesi In the phylogenetic analysis fousalates obtained in this study formed a well
supported clade with 100 ML and 0.98 PP values. In the recombination analysis, PHI test
indicated that these isolates belong to a species separate from all other sp&uegsorithe
(Fig. 9. Diaporthe fusifomis is phylogenetically close tBiaporthe eucalyptorunCBS13252%
and Diaporthe fujianensigThis study. Diaporthe eucalyptorunf{CBS13252% has larger conidia
andDiaporthe fujianensifias smaller conidigdi 6 x 23 m3 thanDiaporthe fusiformig8i 5 x 2
3 3. M addition, the conidia ofDiaporthe fusiformisare fusiform whereaDiaporthe
eucalyptorumhas biguttulate fusoid conidia aridiaporthe fujianensishas oval to ellipsoidal
conidia. In comparison witBiaporthe lithocarpusDiaporthe fujianensisias smaller conidiédi 6
x 213 mg thanDiaporthelithocarpus(6i 8 x 2 3 mj. Diaporthe lithocarpusdevelop both alpha
conidia and beta conidia whereagporthe fujianensiss prominent with alpha conidi&ased on
morphological and phylogenetic characters we identified this taxon as a novel species.

Figure 13 i1 Diaporthe fusiformis (JZBH3340154 Holotype aic Pycnidia on PDA.
d Conidiogenus cellsig Alpha conidia. h Beta conidia. i Upper view of colony on Péiter five
days | Reverse view of colony on PDafter five days Scale bars:ilc = 100 um, d = 20 pm,
el h =10 pm.

Diaporthe nobilisSacc. & Speg., Michelia(fio. 4: 386(1879 Fig. 14
Index fungorum: IF 153616; Facesoffungi numbet02717
Pathogenic or saprobic @@amellia sinensiteaves and shoots. Sexual marplot observed
Asexual morph Conidiomata200'3 5 Om irg widest diam, globose, ostiolate, embedded in the
PDA, scatteredConidiophoresl5i 22 x 15i 2 em, cylindrical, hyaline, roughbranched, septate,
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straight or slightly curvedAlpha conidia %i8 x 23 me(x.=6 x 25 mg n= 30), unicellular,
hyaline, aseptate, oval, rounded at both eBdsaandgamma conidianot seen.

Culture characteristids Cultures incubated on PDA at 26 in darkness, reach 70 mm diam.,
after seven day&Jpper view white, cottony, regular margin. Reverse becoming brownish with age

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves and shoots, June 2014, .H.i (dried cultures JZBH320158 and JZBH320),5hd
living cultures JZB320158 and JZB320159.

Notesi In combinedmultigene phylogenetic analysis of IT&f1, tub2 Cal and HIS, two
strains clustered together with tBgaporthe nobilis(CBS 12403 with 65% ML 61%, MP and
0.99 BYPP valuesColony morphology, spore shape and dimensions are similar to those of
Diaporthe nobilis(Li et al. 2017. So far, this species has been reported on several woody hosts
including tea(Farr & Rossman 20301In China,Diaporthe nobilisassociated with tea was first
reported by Li et ali2017). However, the pathogenicity of this species has not yet been confirmed.

Figure 147 Diaporthe nobilis(JZBH3340158 a Diseased shoob Upper view of the colony on
PDA after seven ays. ¢ Reverse view of the colony on PDA after seven days. d Conidiogenous
cell. e An alpha conidium. Scale barsed= 10 pm.

Diaporthe sackstoniR.G. Shivas, S.M. Thomps. & Y.Fan, Persoonia 35: 48015 Fig. 15

Index Fungorum: IF 808674; Facésmgi numberFoF09386

Pathogenic or saprobic ddamellia sinensishoots. Sexual morpiNot observedAsexual
morph Pycnidiaon PDA solitary, scattered, ostiolate, cream conidial droplets exuded from some
ostioles.Conidiophoresreduced to conidiogenouzlls. Conidiogenous cell§iliform, hyaline to
pale yellowiskibrown.Alpha conidia6i 8 x 2i 2.5em (x.= 6.5 x 2em, n = 3(, abundant, fusiform,
rounded at the apex, obconically truncate at base, hyBlata.conidianot observed.

Culture characterists i Colonies on PDA covering entire plate after 10 days. White areal
myclilum, entire margine, with age a few scattered dark stromata up to 1 mm diam., buff. Reverse
white and become black with age.

Material examinedi CHINA, Fujian Province, Zhangzhou QGoty, on deadCamellia
sinensisshoots, June 2015, H.Li (dried culture JZBH320165and living culture JZB320165.

Notesi The single isolate obtained from the present study formed dsupfported clade
with the extype strain ofDiaporthe sackstoni(BRIP54669p with 83% ML, 83% MP and 0.98
BYPP values. Morphologically these two isolates are similar and they share sequences difference
of less than 1% at each gene regjahthree genes IT$ub2 andtefl). Diaporthe sackstoniwas
introduced by Thompsoet al.(2015 on Helianthus annuug Australia. This is the first report of
Diaporthe sackstonion Camellia sinensi¢Farr & Rossman 2030

Diaporthe sennadéC.M. Tian & Qin Yang, in Yang et al., Phytotaxa 892 149(2017

Fig. 16
Index FungorumtF820452; Facesoffungi numbétoF08696
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Pathogenic or saprobic ddamellia sinensishoots. Sexual morpiNot observedAsexual
morph Conidiomatapycnidial, circular to ovoid, immersed, scattered on PQAnidiophores
reduced to conidiogenous celSonidiogenous cellsiyaline, phialidic, straight or slightly curved.
Alpha conidia5i 7 x 1.5/2 em (x.= 6.0 x 2em, n = 30, hyaline, aseptate, smooth, ellipsoidal to
oval, usually one guttulate at each end, rarely 3 small gutt@lata.conidianot observed.

Figure 157 Diaporthe sackstoni{JZBH334016%a Diseased shoot. b Uppgew of mycelium on
PDA after 10 days. ¢ Reverse view of mycelium on PDA after 10 days. d Pycnidia on PDA.
e Alpha conidia. Scale bars: d = 100 gr= 10 pum.

Figure 161 Diaporthe senna¢JZBH334014Y. a Diseased shoot. b Upper view of mycelium on
PDA after 10 days. ®everse view of mycelium on PDA after 10 dayise dlpha conidia. Scale
bars:de = 10 e&m

Culture characteristicis Colonies on PDA covering the entire plate after 10 d@gsony flat
with white flat aerial mycelium, becoming pale brown mycelium duepipment formation,
conidiomata absent

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisshoots, June 2015, H.L. Wried culture JZBH320147and living culture JZB320147.

Notesi One isolate from the present studystered together with the &ype of Diaporthe
sennagCFCC 5163pwith 76% ML, 50% MP and 1.00 BYRPRIorphologically the strain isolated
in this study shares similar characters with the type descrifdang et al. 201) Diaporthe
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sennaewas introducedrom infected branches/twigs &enna bicapsularign China(Yang et al.
2017. However, pathogenicity of this species has not been confirmed. To our knowledge, this is
the first report oDiaporthe sennaen Camellia sinensigFarr & Rossman 2030

Diaporthe sinensislayaward., Manawas., X.H. Li, J.Y. Yan, & K. D. Hydgp, nov. Fig. 17

Index Fungorum: IF557999; Facesoffungi numis&f-09387

Etymologyi Name derived from the epithet of the host

Holotypei JZBH320167

Pathogenic or saprobic ddamella sinensisleaves.Sexual morphnot observed: Asexual
morph: Pycnidiaon PDA 360900&m (= 500 um, n= 20) in diam, superficial, scattered, dark
brown to black, globose, solitary in mostonidiophoresr e d u ¢ &€dnididgenous cells.
Conidiogenous dks hyaline, simple, smooth terminalpha conidia7i4 x23 mg(x=5 x 3em,

n = 40) hyaline, oval, both ends obtuseta conidisandgamma conidianot observed

Culture characteristicé Colonies on PDAreach 90 mm diam after five days at 2%,
producing abundant white aerial mycelia and reverse fuscous.white

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensis leaves, June 2015, H.L. L{dried cultures JZBH320167 holotype, JZBH3201%8
paratypg, and living cultwes ZBH320167 éxholotype; JZBH32016® exi paratype.

Notesi In the phylogenetic analysis, four isolates obtained in this study formed & well
supported clade with 2@ ML and 686 MP bootstrap values and 0.97 BYPP. These taxa show
particular neighbour relatn toDiaporthe amygdal{(CBS 126679 Compared to the sister species,
Diaporthe sinensiglevelops oval and shorter alpha conidia whereas i@uofdiaporthe amygdali
are fusiform, and biguttulatg&omes et al. 20)3A comparison of the IT$97bp, tefl (492bp,
and Cal(300bp between our specidSZBH334016) and closely associatddiaporthe amygdali
(CBS 12667%revealed 2%, 2.4% and 14% base pair differences respectively. Therefore, based on
both morphological and phylogenetic evidence we identifiexte isolates as a nou@laporthe
species associated with tea.

Figure 17 i Diaporthe sinensigJZBH3340167 Holotypea Diseased leaf. b Upper view of
mycelium on PDAfive days ¢ Reverse view of mycelium on POie days d Pycnidia on PDA.
el f Alpha conidia. Scale bars: e = 10 um, f =5 pm.

Diaporthe unshiuensisF. Huang, K.D. Hyde & Hong Y. Li, in Huang et al., Fungal Biology
1195): 344(2015 Fig. 18
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Index Fungorum: IF 810845; Facesoffungi number: FoF 09422

Pathogenic or saprobim@amellia sinensiteaves and shoots. Sexual marplot observed
Asexual morphConidiomatal00'3 0 Om irediam., globose to subglobose, dark brown to black,
cream conidial drops exuded from the ostiolésnidiophoresnot observedConidiogenous cells
cylindrical, hyaline Alpha conidia6i 8 x 23 me(x.= 6 x 3em, n= 30), unicellular, aseptate,
fusiform, hyaline, biguttulate and tapering towards both d8e& conidianot observed.

Culture characteristics Cultures incubated on PDA at Z5reach 90 mm after seven days
Colony at first white, becoming pale brownish, reverse pale yellowish at the centre witteagke
mycelium white, cottony, with slightly fringed margin and conidiomata visible at maturity.

Material examinedi CHINA, Fujian Province Zhangzhou County, on deadamellia
sinensisleaves and shoots, June 2015, H.L.(dried cultures JZBH320160JZBH320164, and
living cultures JZB320160JZB320164.

Notesi Five isolates obtained in the present study clustered together with ittypexd
Diaporthe unshiuensis(ZJUD52 with 100% ML, 100% MP and 1.00 BYPP values.
Morphologically isolates from this study are similar to the type descripti@agforthe unhuensis
(Huang et al. 2015 This species was reported @itrus unshiuin China(Huanget al. 201% and
this is the first report oD. unshiuensi®n Camellia sinensigFarr & Rossman 2030

Figure 181 Diaporthe unhuensi§JZBH3340163 a Diseased leaves and shoot. b Upper view of
mycelium on PDA after seven days. ¢ Reverse view of fiyneon PDA after seven days.
die Pycnidia on PDA. f Pycnidial wall. g Conidiogenus cells attached to the pycnidial wall.
h Alpha conidia. Scale bars: =100 pum,fg = 20 pm, h= 10 pm.

Diaporthe viniferae Dissanayake, X.H. Li & K.D. Hyde, in Manawaghe et al., Frontiers in
Microbiology 10: 21(2019 Fig. 19

Index Fungorum: IF552002; Facesoffungi numisef-05981

Pathogenic or saprobic ddamellia sinensishoots.Sexual morphnot observed; Asexual
morph Pycnidiaon PDA 400900&m (0= 500 um, n= 20) superficial, scattered, dark brown to
black, globose, solitary in mosConidiophoresnot observedConidiogenous cellsot observed
Alpha conidia5i 8 x I 2.5 meg(x.= 6 x 2em, n = 40), biguttulate, hyaline, fusiform or oval, tho
ends obtuseBeta conidia20i 30 XTI 1.5 mg(x.= 27 x 1lem, n = 40), aseptate, hyaline, filiform.

Culture characteristicé Colonies on PDAreach 90 mm diam after five days at 2%,
producing abundant white aerial mycelia and reverse fuscous white
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Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisshoots, June 2015, H.L. [dried culture JZBH320148and living culture JZB320148.

NotesT In the phylogenetic analysis, the single isolate clustered togethemDiorthe
viniferae (JZBH3340143 8%% ML and 766 MP bootstrap values and 1.00 BYPP
Morphologically these two isolates are similar with no differences in sequence data. This species
was first introduced by Manawasinghe et @019 as a pathogen associatedth grapevine
dieback in China. This is the first report Diaporthe viniferaeon Camellia sinensigFarr &
Rossman 2020

Figure 197 Diaporthe viniferae(JZBH3340143 a Diseased shoot. b Upper view on PBfter
five days c Reverse view on PDafter five daysd An alpha conidium. Scale bar=dLO pm.

Subclass Hypocreomycetida®.E. Erikss. & Winka, Myconet 1: @997

Notesi Currently there are seven orders; Coronophorales, Falcocladiales, Glomerellales,
Hypocreales, Microascales, Parasympddies and Torpedosporales associated with
Hypocreomycetidae with 37 famili¢slyde et al. 2020).

GlomerellalesChadef. ex Réblova, W. Gams & Seifert, Studies in Mycology 68: 170

Notesi Chadefaud1960 introduced Glomerellales. This order is composkérmophytic
fungi and phytopathogens with ascomata varying from endostromatal to apostromatal and
ascospores that are often unicellular and hyaline. Currently, five families are accepted in the
Glomerellales: Glomerellaceag Australiascaceae Malaysiascaeae Plectosphaerellaceaand
ReticulascaceéHyde et al. 2020b

Glomerellacead.ocq., Mycol. gén struct (Pari9: 175(1984).

Notesi Almost all species identified in this family are viddhown plant pathogens on a
wide range of hostglayawardena et.&20163. Type genus of this family i€olletotrichum(Hyde
et al. 2014, Maharachchikumbura et al. 2016

ColletotrichumCorda, in Sturm, DeutscHFl., 3 Abt (Pilze Deutsch) 3(12): 41 (183))

Notesi Species in this genus are known as pathogens oidearange of crops and some
species are endophytes or saprotrapphgle et al. 2014, Jayawardena et al. 2016a, R&jikcies
delimitation based on morphology alone is difficult @olletotrichum due to overlapping
morphological characters in the asexuarpins(Hyde et al. 2009, Cannon et al. 2D1Pherefore,
polyphasic approaches including milticus sequence analyses are esse(l@lawardena et al.
2016). Currently, 14 species complex@ayawardena et al. 2016a, Damm et al. 2@injun et
al. 2021) are accepted in this genus. In the present study, we obtained two isolates belonging to two
known species d€olletotrichum(Fig. 20).

Colletotrichum camelliaéMassee, BullMisc. Inf., Kew: 91 (1899 Fig. 21
Index Fungorum: IF176099; Facesoffungmber:FoF09388
Pathogenic or saprobic oBamellia sinensideaves, Sexual morphPAscomataon PDA
perithecia, globose, ovoid, obpyriform, aggregated or scattered, immersed, single Astioheata

457



wall thick, the outer wall of ascomata composed otdlad angular cells, Asci clavate,i80 x
10i 14 pm (x.= 60 x 12 um, n = 40long, 8 spored, apex truncated and a small apical point. Asci
covered with a thick sheatAscosporefyaline13i 18 x 4i 5 um (x.= 16 x 4.5 n = 2)) oné celled,
allantoid or fudiorm. Asexual morphnot observed.
Culture characteristics Colonies reach <90 mm diam., in 10 days, flat with an entire edge,
aerial mycelium white, cottony, sparse; reverse white at first, then grey to black at the centre
Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves, June 2015,.H Li (dried culture JZBRB30153, and living culture JZB30153

62/~ ICMP 18581 Colletotrichum fructicola
ICMP 18187 Colleto. nupharicola
.EC MP 12071 Colletotrichum alienum
CPC 28153 Colletotrichum hystricis
I ICMP 17673 Colleto. aeschynomenes
— GZAAS 5.08601Colleto. viniferum
9810.98| IMFLUCC 12-0726 Colleto. hebeinses
96/0.95 CAUG 17 Colletotrichum conoides
ICMP 18608 Colletotrichum aenigma
| ICMP 18653 Colletotrichum tropicale

05/0.08 ICMP 19119 Colletotrichum musae

MFLUCC 17-0571 Colleto. pandanicola
MFLUCC 18-1182 C. mangiferae-indicae
ICMP 18578 Colletotrichum siamense
04/0.97 ICMP 18580 Colletotrichum asianum
ICMP 1778 C. queenslandicum
ICMP 19051 Colletotrichum salsolae
54/- CBS 112999 Colleto.gloeosporioides
ICMP 17919 Colleto. alatae
CAUG 28 Colleto. endophyticta
— CBS 132882 Colletotrichum proteae
CMP 18649 C. theobromicola
JZB 330119 C.pseudotheo
CBS 132879 C. grevilleae
CAUGT7 Colletotrichiom grossum
1 UCC 15-0022 C.chengpingense
ICMP 17903 Colleto. xanthorrhoeae
ICMP 10492 Colletotrichum horii
-|Coll883 Colletotrichum rhexiae

97,‘0_93[1@330153 Colletorrichum fiucticola

80/0.95

65/-

86/0.93

90/0.95]

CGMCC 3.17363 Colleto. jiangxiense

00/1.0 70/-| "CGMCC 3.17894 Colleto. wixiense

83/~117B330153 Colleto. camelliae

68/ ﬁCGMCC 3.14925 Colleto. camelliae
Coll883 Colletotrichum temperatum

ICMP 18658 Colletotrichum clidemiae

I ICMP 19120 Colletotrichum psidii
100/1.0 258 E ICMP 18579 Colleto. cordylinicola

offobs MFLUCC 10-0624 C. syzygicola
CGMCC 3.18888 Colleto. ledongense
— ICMP 18537 Colletotrichum aotearoa
01/0.95| — ICMP 4832 Colletotrichum ti
CGMCC 3.17354 Colleto.henenanse
- Colll414 Colleto. pyrifoliae
CGMCC 3.17363 Colleto. jinshuiense
100/1.0 [ CBS123755 Colletotrichum boninense
0.04 CBS142417 Colletotrichum catinaense

100/1.0

Figure 201 Phylogenetic tregenerated by ML analysis of combined ITS, glyceraldeh§ide
phosphate dehydrogase(GAPDH), chitin synthas€CHS 1), actin ACT andub2 sequence data
of ColletotrichumspeciesIn the phylogenetic treg;olletotrichumboninensgCBS12375% and
Colletotrichum catinaensgCBS 14241Y used as outgrougdreetopology of the ML analysigvas
similar to the Bl The bestscoring RAXML tree with a finalikelihood value ofi 10102.441238s
presentedThe matrix had 812 distinelignment patterns, with 15.39of undetermined characters
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or gaps Estimated bas&equencies were as followa 0.229139, C=0.296735G = 0.244809, T=
0.229316;substitution rates AG 1.065846, AG= 2.974226, AT= 0.978030, CG= 0.858886, CT
=4.711667, G 1.000000; gamma distribution shape paraméterl.663370 RAXML bootstrap
support value€b0% and Bayesiaposterior probabilitie®© ®5 (BYPP) are shown near the nodes
The scale bar indicatesOd changes per sit&xi type/ex epitypg strains are irbold and new
isolates recovered in thie present study are iiad

Figure 217 Colletotrichum camelliagJZB330153. aib Ascomata on PDA. ¢ Ascomatal wall
(surface view. di f Developing and mature asci. g Ascospores. h Upper view of the colony on PDA
after 10 days. i Reverse view of the colony on PDA after 10 days. Scale bars: 1800 pum.

dif =20 pm, g= 10 pm.

Notesi A strain isolated in the present study clustered together withCtheamelliae
(CGMCC 3.14925 within the gloeosporioidesomplexwi t h 8 3 %s tMiap owal ue a
BYP P . The species I a9 ¢ @n feidr M@encamebibs based on badthy  w
morphological characters and phylogenetic placent@uitetotrichum camelliagvas introduced as
Glomerella cingulatad. sp. camellia® Dickens & RT.A. Cook, which has been reported as
causing twig blight and brown blight @amellia This gecies can be observed in many tea
growing regiongLiu et al. 2015, Wang et al. 2016b

Colletotrichum fructicolaPrihast, L. Cai & K.D. Hyde, in Prihastuti et al., Fungal Diversity: 3%
(2009 Fig. 22

Index Fungorum: IF515409; Facekofgi numberFoF06767

Pathogenic or saprobic ddamellia sinensideaves. Sexual morpmot observedAsexual
morph: Conidiophore reduced to a conidiogenous celConidiogenous -cellhyaline, thick
ampliform, Conidia10i 14 x 3i4 em (x.= 10 x 3em, n= 40), common in mycelium, orieelled,
smoothiwalled with a large guttule at the centre and surrounded by smaller guttules, hyaline,
cylindrical with obtuse to slightly rounded ends, sometimes oblong.

Culture characteristics colonies on PDA reaches 90 mmnatn diam, in seven days at
25°C. Colonies are white initially then become grey to dark grey with age. Reverse greyish to
black. Aerial mycelium pale grey, dense, cottony, without visible conidial masses.

Materials) examinedi CHINA, Fujian Province, Zhagzhou County, on dea@amellia
sinensideaves, June 2015,.H Li (dried culture JZBRB30154, and living culture JZB30154
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Notesi In the present study an isolate obtained from tea le@tasof two Colletotrichum
isolate3 clustered together witRolletotrichum fructicola(ICMP 1858) with 97% ML bootstrap
and 0.97 PPColony characters and morpholofgonidial shape and siZeare similar to the éx
type isolatg(Prihastuti et al. 2009Basedo n mor phol ogy and phyl ogeny
a Lolletotrichum fructicola This species was introduced by Prihastuti et{2009 as a taxon
associated witlCoffea arabicaHowever, this species has been reporte@.osinensisrom China
and IndonesidLiu et al. 2015.

Figure 22 7 Colletotrichum fruticola (JZB330154. aib Conidiogenus cells with developing
conidia. ¢ e Conidia. f Hyphae. g Upper view of the colony on PDA after 10 days. h Reverse view
of the colony on PDA after 10 days. Scale bairb:20 pum, ¢f = 10 pm.

HypocrealesLindau, Natil. Pflanzenfam.: 3481897

Notesi Species belonging to Hypocreales are highly diverse in the tropics, subtropics and
temperature regionsg(P6ldmaa 2011 Hypocreales accepted with familionectriaceag
Calcarisporiaceae, Clavicipitaceae, Cocoonihabitaee Cordycipitaceae, Flammocladiellaceae,
Hypocreaceae, Myrotheciomycetaceae, Nectriaceae, Niessliaceae, Ophiocordycipitaceae,
Sarocladiaceae, StachybotryaceaadTilachlidiaceae(Maharachchikumbura et al. 2016, Hyde et
al. 2020.

Hypocreacead®e Not, JasdHypocreaced, G. bot. ital. 2(1): 48 (1844).

Notes i Species belonging to this family are diverse are biotrophic, hemibiotrophic,
saprobic or hypersaprobic on a wide range of hosts. For recent taxonomic treatments, we follow
Hyde et al(20200).

TrichodermaPers., Neues Magazin fir die Botanik 1:(2294)

Notesi Species belonging tdrichodermahave a wide range of life modes that includes
hypersaprobic on Basidiomycetéchuster & Schmoll 2001, Ché&nZhuang 201Y. Some of the
taxa are impoent as they produce industrialipportantenzymegcellulases and hemicellulages
antibiotics, and some artesed inbiocontrol agentgSivasithamparam & Ghisalberti 1998n this
study, we isolated eight strains belonging to three species includingpweakspeciegFig. 23).
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S453 Trichoderma hispanicum

59/- |CBS 119325 Trichoderma viride
S3Trichoderma samuelsii

CBS 120926 Trichoderma junci
CBS 120923 Trichoderma valdunense
GJS 04 09 Trichoderma gamsii

99/1.0 [|IDAO M 222144 Trichoderma atroviride
JZB3360001 Trichoderma atroviride

W
o
|

W
b=
'

6_3“4 YMF 100205 Trichoderma speciosum
oD Dis 85f Tiichoderma theobromicola
07/0.08 GIJS 00 14 Trichoderma lieckfeldtiae
70/0.05 GIJS 90 7 Trichoderma asperelliom
GJS 01 294 Trichoderma asperellum
88/0.96 | CGMCC 6422 Trichoderma asperellum

A 7= 1 02659 Trichoderma kunmingense
e GIJS 05 328 Trichoderma asperellum
GJS 06 294 Trichoderma asperellum
CBS 121219 Trichoderma yunnanense
71/- |GJS 04 187 Trichoderma asperelloides

GJS 04 116 Trichoderma asperelloides
CBS 226 95 Trichoderma harzianum
T18 Trichoderma harzianum
60/-— T35 Trichoderma harzianum

88/0.97

T2 Trichoderma harzianum
Dis 218E Trichoderma lentiforme
{Dis 314F Trichoderma afarasin
Dis 337F Tiichoderma rifaii
10010 | | JZB3360007 Tiichoderma lixit
63/~ | | JZB3360008 Trichoderma lixii
67'-: JZB3360009 Trichoderma lixii
GIJS 97.96 Tiichoderma lixii
GJS 04.186 Trichoderma afroharzianum
GIJS 04.67 Trichoderma atrobrunneum
2 97/0.99 YMF 100268 Trichoderma zeloharzianum
CBS 273.78 Trichoderma inhamatum
08/1.0 |CBS 124383 Trichoderma plewvoticola
98/1.0 CBS 124387 Trichoderma pleuroti
JZB3360002 Trichoderma camelliae
‘ JZB3360003 Trichoderma camelliae
g JZB3360004 Tiichoderma camelliae
JZB3360005 Trichoderma camelliae
JZB3360006 Trichoderma camelliae
CBS 125578 Nectria eustromatica

77
94/0.95

0.03

Figure 237 Phylogenetic tregenerated by ML analysis of combined ITi§b2 sequence data
Trichodermaspecies.65 strains are included in thanalyses The tree is rooted withiNectria
eustromaticgCBS 125578 Treetopology ofthe ML analysisvas similar to BIThe bestcoring
RAXML tree with a finallikelihood value ofi 24349980578 is presentedhe matrix had 1172
distinct alignment patterns, with . 91% of undetermined characters gaps Estimated base
frequencies were afllows: A = 0.251668, C= 0.245757,G = 0.259668, T= 0.242908;
substitution rates AG= 1.353890, AG= 4.605576, AT = 1.059439, CG= 0.801610, CT=
9.121730, GT= 1.000000; gamma distribution shape paraméter0.944898 RAXML bootstrap
support value® 5% and Bayesian posterior probabiliti©s®5 (BYPP) are shown near the nodes
The scale bar indicatesO2 changes per SitExi type/ex epitypestrains are irbold. New isolates
recovered in thistudy are imed

Trichoderma atrovirideP. Karst 1892 Fig. 24
Index Fungorum: IF451289; Facesoffungi numip&f09389
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Pathogenic or saprobic ddamellia sinensishoots Sexual morphUndetermined Asexual
morph Conidiophorestred like, comprising a main axis with second branches, second branches
paired, sometimes second branches branched again, main axis and branches terminating in whorls
of up to five phialidesConidiogenous cellghialidic, lageniform or amplidorm, arising singly,
noni equilateral when curve€onidia4i5x 31 3.5 mgx=4 x3em, n = 30, ovoid, verrucose

Culture characteristicé On PDA mycelium covers plate after three days at 25°C. Margin
conspicuous and radigherial hyphae, hairy to éiccose, dense internal zone, but relative sparse on
margin, abundantly and flat in a large green disc around the inoculum, turning green after 24 h of
conidiation

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisshods, June 2015, H. Li (dried culture JZBB36000), and living cultures JZB360001

Figure 24 7 Trichoderma atroviride(JZB336000) & c¢ Conidiomata on PDA.id Branched
conidiogenous cells.ig Conidia. j, k Septate mycelia. | Upper view of the colamyPDA after
three days. m Reverse view of the colony on PDA after three days. Scale bajska 100 um,
dij=10 pm.
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Notes T The single isolate obtained in the present study clustered together with the
Trichoderma atrovirid GAOM 222144 with 99% ML and 1.0 BYPP. Morphologically the strain
isolated in the present study is similar to the species description of the type sp@iomrer et
al. 2009. Trichodermaatroviride is commonly isolated from soil and it is a vwéhown biocontrol
agent(Brunrer et al. 200p This species has been reported Betula papyrifera, Morussp.,
Triticosecalesp., Vitis vinifera,andZea maygFarr & Rossman 2030This is the first report of.
atroviride on CamelliaspeciegFarr & Rossman 2020

Trichoderma camelbe Jayaward., Manawas., X.H. Li, J.Y. Yan, & K. D. Hydp, nov.
Fig. 25

Index Fungorum: IF558000, Facesoffungi Numls&f09390

Etymologyi refers the host genus

Holotypei JZBH3360002

Pathogenic or saproban Camellia sinensiteaves and shoatSexual morphNot observed
Asexual morph Mycelia aseptate, branched, effuSehidiophoresscattered, dark green to
greyishi green, treglike, comprising a main axi€onidiogenous cellampulliform, arising singly
as clustersConidiadeveloped at the hyyal end also observe@onidial.5712x% 1i2 mg(x.= 2x2
em, n = 40 ovoid to short ellipsoidal, verrucose.

Culture characteristics On PDA mycelium coves plate after three days at°€5 Aerial
hyphae, hairy dense internal zone, initially white mycelium with time become pale yellow. Develop
abundant, and flat large green disc around the inoculum, turning green.

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensis leaves and shoots, June 2015,LHLi (dried cultures JZBH3360002 holotype;
JZBH3360003 JZBH3360@6 paratypes and living JZB3360002 é&kolotype; JZB3360003
JZB3360006 eixparatypes.

NotesT The isolates obtained in the present study fit well morphologically within the
Trichoderma The present speciegrichoderma camelliae developed a strongly spprted
monophyletic clade with 100% ML and 1.0 BYPP values. Morphologically this species differs
from the type species dirichoderma virideby developing ellipsoidal and larger conidia, whereas
conidia of the type species are mostly ovoid and smaller ttiea species identified in this study
(0.7 um long and 1 pum diam(Lieckfeldt et al.1999.

Figure 2571 Trichoderma camellia¢JZB3360002 eixholotypg. a Diseased leaf. b Upper view of
the colony on PDA after three days. ¢ Reverse view of the caon?DA after three days.
die Conidiomata on PDA. f Pycnidal wall. g Conidiogenous. dgli Conidia. j Germinating
conidium. Scale bars: d, e =100 pmg £ 100 um, hj = 10 pm.
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Trichodermalixii (Pat) P. Chaverri, in Chaverri et al., Mycologia 18y 578(2015 Fig. 26

Index Fungorum: IF 809999; Facesoffungi numis@f-09391

Pathogenic or saprobic dbamellia sinensiseaves. Sexual morph: Undetermined. Asexual
morph: Mycelium aseptate, less branched, developed effusghidiomata pycnidial, blak,
superficial. Conidiophoredess branched, branches arise horizontally from the main axis initially
yellow later turning greyConidiogenous cellphialidic ampulliform, arising solitary, haline thin
walled, smoothConidia 24 x I'2em (x.= 31 . Bn, ne= 30, ovoid, verrucos€lamydospres
developed at the terminals of the hyphal tips, ovoid, various in size, develop single germination
tube.

Culture characteristics On PDA mycelium coverdt plate after three days at’€5 Colony
layered distinctly,margin conspicuous and radidArial hyphae, hairy to the floccose, dense
internal zone. Pycnidia appear as concentric rings, dense near the edge of the plate. Initially white
and become olivaceous yellow. Reverse olivaceous brown.

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisleaves, June 2015,.H Li (dried cultures JZBH3360007 and JZBH3360008/ing
cultures JZB3360007 and JZB3360008.

Notesi The species identified in the present study clusters togethermvdtimoderma lixii
(GJS 97.9pwith 44% ML, and 1.0 BYPP values. This isolate is morphologically similar to the
type species description ®f lixii (Chaverri et al. 2015 In pairwise nucleotide comparison of ITS
region (534bp between our specigdZB33600@8) and closely associaterichoderma lixii(GJS
97.96 revealed 0.37% base pair differences. Howex@r2 sequence is available for only one
strain isolated in this study. This might be the reason the three isolates obtained in this study
develop a distct cluster. Based on these we identified the strains in this stullyls. This is
the first report ofT. lixii on CamelliaspeciegFarr & Rossman 2020

Figure 261 Trichoderma lixii(ZB3360007. ai ¢ Conidiomata on PDA.id Conidiogenous cedl
ei f Branched conidiogenous cells.igConidia. ] Septate mycelia. j Upper view of the colony on
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PDA after three days. k Reverse view of the colony on PDA after three days. Scalé bari08
pm. d'f, j =20 pm. gi =10 pm.

Nectriaceaerlul. & C. Tul.,, Selecta Fungorum Carpologia: Necirfehacidiei Pezizei 3: 31865

Notesi Nectriaceaespecies are commonly found as saprobes, plant endophytes or pathogens,
mycopathogen or pathogens on ins€etgde et al. 2020b For taxonomic treatments, we follow
Hyde et al(20208.

Fusarium Link, Magazin der Gesellschaft Naturforschenden Freunde Beflij1 30 (1809

NotesT Fusarium species are wélknown plant pathogens, saprobes and some species
produce mycotoxins that can contaminate f¢Berincherry et la 2019. For the species level
characterisation ofFusariummorphological characters together with molecular data are required
In this study, we isolated nine strains that belong to three species representing three new host
records(Fig. 27).

Fusarium asiaticumO6é Donnel | , T. Aoki , Kistler & Geiser
Aoki, Fungal Genetics Biol. 46): 619(2004) Fig. 28

Index Fungorum: IF809999; Facesoffungi numiset-09392

Pathogenic or saprobic ddamellia sinensishoots Sexual morphnot observedAsexual
morph Conidia develop in the aerial myceliu@onidiophoresot observedConidia conidia 30
40x 24 meg(x.= 30 x 3em, n = 30, sporodochial conidia gradually curved and frequently widest
above the mitiregion, septatesmoothand thiri walled. Chlamydosporesot seen

Culture characteristicé Colonies on PDA covers the entire plate within five ddystire
margin, aerial mycelium reddistvhite velvety to lanosdéPigmentation in reverse, sclerotia absent
later becomes dark purple

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensis shoots, June 2015, .H Li dried altures JZBH11001®3), and living cultures
JZB11001923.

Notesi Five isolates from in this study cluster together with Ehesarium asiaticum
(CBS110257 with 99% ML and 87% MP bootstrap values. These isolates share similar
morphology to the type desctipn of F. asiaticum (Leslie & Summerell 2008 Fusarium
asiaticumis a well known pathogen causing Fusarium head bl{@it et al. 2019 This species
has been reported dletilla striata, Glycine maxHordeum vulgareLolium multiflorum Oryza
sativg Triticum aestivunandZea mayswhich are all monocot plan(garr & Rossman 2020This
is the first report oFusarium asiaticunassociated witiCamellia sinensigFarr & Rossman 2020

Fusarium concentricumNirenberg & @Donnell Mycologia 903): 442(1999 Fig. 29

Index Fungorum: IF 809999; Facesoffungi number: FoF 09423

Pathogenic or saprobic @@amellia sinensiteaves and shoatSexual morphNot observed
Asexual morph Sporulation is starting early in the aerial myceliu@onidia develop infalse
heads, the aerial conidiophoré&onidiogenous cellsnonophialides and polyphialides cylindrical
flaski shaped Conidia8i 12 x 3i4 me(x.= 10 x 3em, n = 30, develop in the aerial mycelium,
oval, obovoid to allantoid, aseptate, smdo#nd thini walled, Chlamydosporesiot observed
Sporodochial conidia not observed

Culture characteristics Colonies on PDA grow 45mm diapafterfive days Entire margin,
aerial mycelium white velvetyPigmentation in reverse initiates aftéi 14 days, pale orange and
reddish grey concentric ringsiter becoming dark purple

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves and shoots, June 2019, .H.i dried cultures JZBH311001QJZBH3110014, and
living cultures JZB3110010JZB3110014

Notes i Six isolates obtained in the present study cluster together withFtisarium
concentricumin the phylogengc analysis forming strongly supported clade with 100% ML and
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100% MP bootstrap valueMorphologically species identified in the present study share similar
characters to those of theusarium concentricuntype speciegLeslie & Summerell 2008
However,we did not observe sporodochial conidia after 10 days of incubdtfos species has
been reported on several different hosts includagsicum annuniWang et al2013, Musasp.
(SandovdlDenis et al 2018, Nilaparvata lugengNirenberg & GDonnell 1®8), Oryza sativa
(Aoki et al 2002, Choi et al2019, Paris polyphyllavar. chinensis(Xiao et al 2019, Triticum

aestivum(Aoki et al 2002 andVanilla sp. (Koyyappurath et al2016. This is the first report of
Fusarium concentricuran Camellia sinenis (Farr & Rossman 2030

JZB110010 Fusarium concentricion
JZB110011 Fusaritm concentrictim
98/64|JZB110012 Fusarium concentrictm
JZB110013 Fusariimm concentricton
100100 | 17B110014 Fusarium concentricum
JZB110015 Fusarium concentricum
CBS 450.97 Fusarium concentricum

88/62| NRRL 13566 Fusarium fijikuroi

57, 1P 178110017 Fusarium figikuroi
JZB110018 Fusarium fujikuroi
72/62 NRRL 25226 Fusarium mangiferae
NRRL 28852 Fusarium fractiflexum
CBS 223.76 Fusarium sacchari
96/100) CBS 137242 Fusarium sororula
100 loi[CBS 137236 Fusarium parvisorum
50/ 81 “CBS 405 97 Fusarium circinatum
79/63 — CBS 747.97 Fusarium subglutinans

63 CBS 219.76 Fusarium succisae

| :(‘ CBS 403.97 Fusarium begoniae
93/94 CBS 737.97 Fusarium anthophilum
0 .I' CBS 119849 Fusarium konzum
CBS 220.76 Fusarium bulbicola

e { CBS 118516 Fusarium ananatum
808171 ' CBS 137234 Fusarium Jfracticaudum
NRRL 54463 Fusarium agapanthi

10098 |\ CBS 178.32 Fusarium udum
8175 {EC BS 216.76 Fusarium phyllophilum
CBS 258.52 Fusarium xylarioides
44/ CBS 119857 Fusarium andiyazi
P95~ CBS 734.97 Fusarium verticillioides
CBS 417.97 Fusarium pseudograminearum
NRRL 66233 Fusarium coicis
CBS 748.97 Fusarium napiforme
NRRL 66243 Fusarium tjaetaba
CBS 418.98 Fusarium ramigenum
— CBS 733.97 Fusarium thapsinum
il B2~ CBS 716.74 Fusarium oxysporum

~| CBS 119860 Fusarium dlaminii
CBS 144209 Fusarium frediaugeri
— CBS 41.97 Fusarium lactis
— CBS 449.97 Fusarium pseudocircinatum
36/85 CBS 483.94 Fusarium terricola
CBS 454.97 Fusarium sudanense
541 CBS 749.97 Fusarium nygamai

— CBS 735.97 Fusarium denticulatum

81/81

100/100

L J

Figure 2771 Phylogenetic tregenerated by MP analysis of combirtefil andrpb2 sequence data
of Fusarium species Eighty strains are included in thanalyses Fusarium buharicum(CBS
796.7Q and Fusariumsp. NRRL 66182 wereised toroot the tree Tree topology of the ML
analysiswas similar to the MP and BThe bestscoring RAXML tree was with a findikelihood
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value ofi 7573.307178s presentedThe matrix had 358 distinelignment patterns, with 2.33of
undetermined dracters orgaps Estimated basdrequencies were as follow#® = 0.280950

C = 0.235343,G = 0.263312, T= 0.220394;substitution rates AG 2.323636, AG= 8.480494,
AT = 2.016299, CG= 1.445800, CT= 22.415448, GT= 1.000000; gamma distribution shape
parameterU = 1.499621 Maximum parsimony analysis of 864 constant characiers 302
informative characters resulted in 62 equally most parsimonious tree of 462Gitep3.381, Rl =
0.836, RC = 0.318, HI = 0.619RAXML bootstrap support and maximum gianony bootstrap
support value® 599 are shown near the node€ghe scale bar indicates0% changes per SitExi
type (exi epityp@ strains are ibold. New isolates recovered in trgtudy are given imed

JZB110019 Fusarium asiaticiom
JZB110020 Fusarium asiaticum
JZB110021 Fusarium asiaticum
811JZB110022 Fusarium asiaticion
11§2B110023 Fusarinm asiaticum

98/74 e 3 :
— CBS 123657 Fusarium graminearum

CBS 417.86 Fusarium culmorum
CBS 109956 Fusarium
NRRL 53430 Fusarium sibiricum
NRRL 54940 Fusarium langsethiae
NRRL 3299 Fusarium sporotrichioides
100/87 |6873 NRRL 66250 Fusarium goolgardi
NRRL 54056 Fusarium palustre
NRRL 6227 Fusarium armeniacum
NRRL 13714 Fusarium poae
NRRL 25349 Fusarium kyushuense
NRRL 22187 Fusarium sambucinum
NRRL 13829 Fusarium brachvgibbosum
CBS 144211 Fusarium torreyae
NRRL 13368 Fusarium longipes
F201114 Fusarium xanthoxyli
100100 34/51 NRRL 20429 Fusarium stilboides
ﬁENRRL 13622 Fusarium lateritium

CBS 745.79 Fusarium sarcochroum
= 01_00 100, CBS 144208 Fusarium convolutans
;‘j CBS 144207 Fusarium continuum

CBS 190.34 Fusarium sublunatum
100/ CBS 796.70 Fusarium buharicum
0.05 NRRL 66182 Fusarium sp

100/100

100/98

73/67 4

Figure 271 Continued.

Fusarium fujikuroi Nirenberg, Mitt. biol. BundAnst. Lidu. Forstw. 169: 321976 Fig. 30

Index Fungorum: IF 809999; Facesoffungi numis@f-09393

Pathogenic or saprobic d@amellia sinensi¢eaves and shoatSexual morphnot observed
Asexual morph Sporulation is staitg early in the aerial myceliumAerial conidiophores
cynlindrical mono angbolyphialidic Conidia8i 26 x 215 mg(x.= 16 x 3em, n = 40, develop in
the aerial mycelium obovoid and oval to allanoid, asepatmooth and thiniwalled,
chlamydospores absent

Culture characteristicé Colonies on PDA grows covers the entire plate within five days
Colony margin atire, aerial mycelium reddislwhite velvety to lanosePigmentation in reverse
consisting of the concentric pink ring the middle and pale orange ring at the miaaggn.
becoming dark purple

Material examinedi CHINA, Fujian Province, Zhangzhou Countgn deadCamellia
sinensideaves and shoots, June 2015, H.i dried cultures JZBH110017 and JZBH110plshd
living cultures JZB110017 and JZB110018.
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Notesi Two isolates obtained in this study cluster withsariumfujikuroi (NRRL13566
representativestrain by forming a strongly supported clade with 100% ML, and 100% MP
bootstrap values. In a comparison of morphology and sequence data, these two strains did not show
any significant differences. Therefore, we confirmed these two straiRgsasiumfujikuroi. This
species has been reported causing Fusarium wilt of soybean, rice and barnyard grasq@hikbrea
et al. 2019. This the first report of this species associated ®dimellia sinensign China(Farr &
Rossman 2020

Figure 281 Fusarium agticum (JZB110020. a Diseased shoot. b Upper view of the colony on
PDA after five daysc Reverse view of the colony on PDA after five days. d Conidiophores of
aerial myceliume Conidia Scale bars: @0 um. e =10 um.

Figure 2971 Fusarium concentoum(JZB110013. a Diseased leaves and shoots. b Upper view of
the colony on PDA after five days Reverse view of the colony on PDA after five days.
d Conidiophores of aerial mycelium Conidia Scale bars: & 20 um, e =10 um.

Fusarium proliferatum (Matsush) Nirenberg ex Gerlach & Nirenberg, Mitt. biol. BundAnst.iLd
u. Forstw. 169: 381982 Fig. 31
Index Fungorum: IF 809999; Facesoffungi numis@f-09394
Pathogenicor saprobicon Camellia sinensishoots Sexual morphnot observedAsexual
morph Sporulation is starting early in the aerial myceliuGonidia develop in false heads of
mycelia, the aerial conidiophores cynlindrical mono and pluphyialidic, phialidesi $lagged
Conidial2i21x 2i5 mgx.= 16 x 3em, n = 30, develop in the aerial mycelium obovoid and oval
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to allanoid, mostly asepatae occasionally one septateoth and thin walled, Sporodochial
conidiarare, septatssmoothand thin walled. Chlamydospores not observed

Culture characteristics Colonies on PDA grows 45mm diamafter five days Colony
margin is entire aerial mycelium white velvety to lanoBgmentation not observedolony
surface dry, white becoming livid pink towards the margin, turning completely lightyihlage

Material examinedi CHINA, Fujian Province, Zhangzhou County, pathogenic on dead
Camellia sinensisshoot, June 2015, .H. Li dried cultures JZBH110016, and living cultures
JZB110016.

Notes i The single isolate obtained in this study clusteredether with Fusarium
proliferatum (CBS 217.7% representative strain by developing a strong clade with 98% ML and
96% MP bootstrap values. In a comparison of morphology and sequence data, these two strains
share the same characters. This species is d@kwelvn pathogenic species causing diseases in
Maize (Visentin et al. 200P There are 199 records under this species in Farr & Ros&i0an
database. This the first report of this species associatedOaitiellia sinensisn China(Farr &
Rossman 2020

Figure 3071 Fusariumfujikuroi (JZB11001§. a Diseased leaf. b Upper view of the colony on PDA
after five daysc Reverse view of the colony on PDA after five days. d Hyphae. e conidiophores.
fi h conidia Scale bars:ich =10 um.

Figure 311 Fusaium proliferatum(JZB11001§. a Sporocadial conidiebi d conidia e Septate
mycelia f Upper view of the colony on PDA after five dagsReverse view of the colony on PDA
after five days. Scale barg:ea= 10 pm.
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Subclass Sordariomycetida®.E. Erikss. &WVinka, Myconet 1: 1§1997)

SordarialesChadef. ex D. Hawksw. & O.E. Erikss., Systema Ascomycetum 5{1B&5

Notesi Sordariales was introduced by HawkswaogitEriksson(1986 and consists of three
families Chaetomiaceae Sordariaceae and Lasiosphaerlceae The Sordariales species are
characterized by membranous or coriaceous ascomata, and hyaline or brown ascospores often with
appendages or sheaihang et al. 2006 The taxonomic treatment follows Maharachchikumbura

et al.(2016 and Hyde et a2020b.

Chaetomiacea&. Winter Jas@Chaetomiea®, RabenhKrypt.i Fl., Edn 2(Leipzig) 1.2: 153(1885

Notesi Chaetomiaceabelongs toSordariales(Wijayawardeneet al. 202). The species in
this family are mostly opportunistic fungi in both animals afahts(Plumlee et al. 20)7 Some
species are commonly found in plant debris and they play a significant role in degradation of plant
debris(Plumlee et al. 2007

ChaetomiumKunze, Mykologische Hefté _eipzig) 1: 15(1817)

Notesi Chaetomiumwas estabthed by Kunz€Kunze & Schmidt 181Y. Since then, this
genus has undergone several taxonomic reassignniéfaag et al. 2016a For taxonomic
treatments we refer to Wang et €0163. In the present study, we identified two strains that
belong to a novedpecies based on both morphology and phylogEmy 32).

95/63% CGMCC 3 9465 Chaetomium olivaceum
10071001 caMcC 3 12883 Chaetomium olivaceum
90/85| 'CBS 418 80A Chaetomium olivaceum
98/94)\-CcBS 378.71 Chaetomium cucumericola
100/100 - cBS 126777 Chaetomium cucumericola
CBS 483.73 Chaetomium subglobosum
CBS 149.60 Chaetomium subglobosum
CBS 16775 Chaetomium undulatulum
0/100]CBS 155.52 Chaetomium cochliodes
CGMCC 3.9471 Chaetomium cochliodes
CGMCC 3.9441 Chae. pseudocochliodes
CBS 373.66 Chaetomium spiculipifium
CBS 637.91 Chaetomium subaffine
100/100"CGMCC 3.14297 Chaetomium subaffine
— |CBS 730.84 Chaetomium spirochaete
‘{ CBS 165.52 Chaetomium spirochaete
CBS 336.67 Chaetomium pilosum

94/99-CBS 910.70 Chaetomium elatum
—ECBS 374. 66 Chaetomium elatum
70/64 e CBS 127.778 Chaetomium rectangulare
'Iﬂs 151.59 Chaetomium telluricola
83/96 CBS 128489 Chaetomium capillare
——CBS 137.58 Chaetomium angustispirale

CBS 506.84 Chaetomium graminiforme

10
100/100 |

100/100]

Figure 321 Phylogenetic treegenerated by MP analysis of combined LSU, [Ti®?2, tefl and
rpb2 sequence data @fhaetomiunspeciesThe tree is rooted witAchaetomium strumariuf€CBS
333.67). Treetopology of the ML analysisvas similar to the MP and BThe bestcoring RAXML
tree was with a finalikelihood value ofi 16838.646969The matrix had 853 distin@lignment
patterns, with 4.8% of undetermined characters gaps Estimated basdrequencies were as
follows: A = 0.229473, C= 0.292519,G = 0.272427, T= 0.205580;substitution rates AG
0.805009, AG= 3.277592, AT= 0.803238, CG= 1.189987, CT= 5.975471, GT= 1.000000;
gamma distribution shape parameilr 0.564760 Maximum parsimony analysis of 3388 constant
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characters and 639 informative characters resulted in five equally most parsimonigUd. tree

2253, Cl = 0.525, Rl = 0.828, RC = 0.435, HI = 0 4MAx ML )
and MP boot st r @0 asewspopromedr they rrotldbcedse sO wi t h

bootstrap

sup
BYP

thicked. The scale bar indicates 0.02 changes per sitéydex ex epitype strains are ibold and
new isolates recovered the prsent study are ired

74/55

62/-

1 78/

CBS 164.62 Chaetomium globosum
CBS 147.60 Chaetomium globosum
CBS 371.66 Chaetomium globosum
CBS 132.30 Chaetomium globosum
100/100 CBS 3.9994 Chaetomium globosum
MUCL 39526 Chaetomium globosum
MULC 39527 Chaetomium globosum
CBS 148.51 Chaetomium globosum
CBS 160.62 Chaetomium globosum
CBS 105.40 Chaetomium globosum
CBS 128446 Chaetomium unguicola
/98r JZB3340001 Chaetomium camelliae
JZB3340002 Chaetomium camelliae
CBS 574.71Chae. pseudoglobosum
o, 001%cBs 139.38 Chaetomium tenue
00/100CBS 138.38 Chaetomium tenue
CBS 145.38 Chaetomium afropilosum
CBS 293.83 Chaetomium umbonatum
sg/85 CBS 124555 Chaetomium novozelandicum
I s CBS 124556 Chaetomf'um novozelandf'cum
CBS 128484 Chaetomium novozelandicum
100/100 |CGMCC 3.14293 Chaetomium coarctatum
CBS 162.62 Chaetomium coarctatum

B6/86
99/1

1004100

100/100 100/10

72/100 100/1

0.04

——CBS 693.82 Chaetomium citrinum

|—CBS 126660 Chaetomium interruptum

CBS 113.83 Chaetomium ascotrichoides
GMCC 3.11378 Chaetomium ascotrichoides
CBS 110.83 Chaetomium ascotrichoides

CBS 315.74 Chaetomium madrasense

98/100r CBS 153.77 Chaetomium fimeti

CBS 139034 Chaetomium fimeti

CBS 169.71 Chaetomium subfimeti

CBS 370.66 Chaetomium subfimeti

CBS 149.59 Chaetomium megalocarpum
CBS 778.71 Chaetomium megalocarpum
CGMCC 3.3595 Chaetomium megalocarpum
CGMCC 3.9443 Chaetomium megalocarpum
CBS 126780 Chaetomium grande

CBS 108.83 Chaetomium globosporum
CBS 128494 Chaetomium contagiosum
CBS 809.68 Chaetomium nozdrenkoae
OWBS 163.62 Chaetomium nozdrenkoae
CBS 128492 Chaetomium cervicicola

Figure 321 Continued.

Chaetomium camelliadayaward., Manawas

., X.H. Li, J.Y.Yan, & K. D. Hydp,nov.

Index fungorum: IF558001; Facesoffungi number: FOF03512
Etymologyi The specific epithet is derived from thadtthe host plant

Holotypei JZBH3340001

CBS 333.67 Achaetomium strumarium

Fig. 33

Pathogenic or saprobic dbamellia sinensideaves Sexual morph Ascomatasuperficial,

ostiolate, yellowish to greenish olivaceous subglobose;, 3855

¢ mAsdomatahwalbrown,
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composed of hyphidike cells,textura intricatain surface viewAscifasciculate, clavate, 280 x

10 15em (x.= 20 x 10em, n = 20, stalks20i 40 em long, with6i 7 ascosporeshscospored Gi 12

X 618 em (x.= 10 x 7em, n = 40, hyaline at the begin become olivaceous brown when mature,
limoniform, bilaterally flattened slightly with age, with an apical germ pore. Asexual morph: not
observed.

Culture characteristicé Colonies on PDA grow 95 mm diam., within five days]lowish
floccose aerial hyphae, and greenish exudates; reverse light brown.

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisleaves, June 2015H.L. Li (dried cultures; JZBH3340001 holotype; JZBH3340002
isotypé 2) and living cultures JZB33400@i holotype; JZB3340002 é&isotype.

NotesT Preliminary data analysis of ITS region revealed the taxon isolated in the present
study belongs t&€haetomim. According to the phylogenetic analysis based on U$8, tefland
tub2 the isolates obtained from the current study developed a clade sis@nagiomium
pseudoglobosurtCBS 574.7) with 100% ML bootstrap, 99% MP bootstrap and 1.0 BYPP. In a
pairwise sequence comparison between the sequences of the type of the present study and
Chaetomium pseudoglobosu@BS 574.7), there was 8% nucleotide difference in LSU along
with the 584 nucleotides and 4% nucleotide difference in ITS along the 521 nuclettides.
comparisons of proteinoding regions; there were 3% differencesefl (out of 926 nucleotidgs
1% differences inub2 (465 nucleotidgsand 7% differences irpb2 (565 nucleotides Based on
both morphological and molecular data the strains isolatdte present study were identified as a
new species. There is only one record of speci€shaetomiunassociated witlCamelliaflowers
(Watson 1950

Figure 331 Chaetomiuncamelliae(JZB340001 Exholotypg. a Diseased leaf. b Upper view of
the cobny on PDA after five days. ¢ Reverse view of the colony on PDA after five days.
d ascomata on PDA.i€ Asci. g h Ascepores. Scale bars: d = 1000 ,usif = 20 um,

g,h =10 um.

Subclass Xylariomycetida€D.E. Erikss & Winka, Myconet 1: 12997
AmphigphaerialesD. Hawksw. & O.E. Erikss., Systema Ascomycetum 5: (IBB6

Notesi Currently there are 17 families and 88 genera in this didigde et al. 2020b For
recent taxonomic treatment we follow Hyde et(20200.
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Apiosporacead.D. Hyde, J Frohl., Joanne ETaylor & M.E. Barr., in Hyde, Frohlich & Taylor,
Sydowia 5@Q1): 23 (1998

Notes i Apiosporaceaewas introduced by Hyde et a(1998. After several years of
taxonomic conflicts, it is now accepted undéylariales (Smith et al. 2003, Daranaganet al.
2018. The type genus of this family i&piosporaSacc Apiosporaceaespecies are endophytes
pathogens and saprobes on a wide range of (idgte et al. 1998

Arthrinium Kunze, in Kunze & Schmidt, Mykologische Heffeeipzig) 1: 9 (1817

Notesi Species irArthrinium are found in a wide range of hosts as plant patho(&msn et
al. 2019, lichens(He & Zhang 2012 marine alga€Suryanarayanan 20}oil (Singh et al. 202)
and human pathogelitde Hoog et al. 2000 The current study identéd one strain ofArthrinium

jlangxiensg(Fig. 34).

100/1.0 | CBS 334 .86 Arthrinium saccharicola
100/1.0{CBS 463.83 Arthrinium saccharicola
100/1.0 | CBS 191.73 Arthrinium saccharicola
23,- || CBS 114314 Arthrinium phaeospermim
100/1.04 CBS 114315 Arthrinium phaeospermum
100/1.0 || IMI 326869 Arthrinium serenense
“CGMCC 3.18332 Arthrinium dichotomanthi
99/0.99 | ' 1.C 4494 Arthrinium jiangxiense
99/0.99 |1 J7ZB3260001 Arthriniion jiangxiense
82141 'LC 2831 Arthrinium jiangxiense
00/0.00 _{CG.\ICC 3.1833 Arthrinium camelliae-sinensis
LC 8181 Arthrinium camelliae-sinensis
100/1.0 _ILCSIT'/' Arthrinium obovatum
CGMCC 3.18331 Arthrinitom obovatum
2 0111 C5318 Arthrinium guizhouense
CGMCC 3.18334 Arthrinium guizhouense
100/1 plICBS 212.30 Arthrinium sacchari
CBS 301 .49 Arthrinium sacchari
IMI 326875 Arthrinium mediterranei
06/0.p8||{IMI 326877 Arthrinitm hispanicum
| ' CBS 497.90 Arthrinium marii
MFLUCC 11-0479 Arthrinium longistromion
MFLUCC 11-0481 Arthrinium longistromum
— CBS 102052 Arthrinium pseu-dospegazzinii
o 1001 i' JHBO006 Arthrinium neosubglobosa
: KUMCC 160203 Arthrinium neosubglobosa
— — _ MFLUCC 11-0397 Arthrinium subglobosum

v_CBS 135835 Arthrinium gutiae

wn

10041.

20/Q19

/A

Figure 347 Phylogenetic tregenerated by ML analysis of combined IT&)2 andtefl sequence
data of Arthrinium species. Eightystrains are included in thenalyses The tree is rooted with
Nigrospor gorlenkoanaCBS 480.73 Treetopology of the ML analysisvas similar to the Bl
The bestscoring RAXML tree with a finalikelihood value ofi 17931.476388s presentedThe
matrix had 1327 distincalignment patterns, with 35.%9 of undetermined charters orgaps
Estimated basé&equencies were as follow#s = 1.219297, C= 3.435344,G = 1.309116, T=
1.132730;substitution rates AG 1.219297, AG= 3.435344, AT=1.309116, CG= 1.132730, CT
= 4.469358, G 1.000000; gamma distribution shape paramete 1.241093 RAXML bootstrap
support value€b0% and Bayesian posterior probabiliti©s®5 (BYPP) are shown near the nodes
The scale bar indicatesO2 changes per sit&xi type/ex epitype strains are irbold and new
isolates recovered in thssudy ae inred
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73/ CGMCC 3.18337 Arthrinium subroseum
9%‘0'9 LC7291 Arthrinium subroseum
s LC7215 Arthrinium subroseum
DAOM 214595 Arthrinium mytilomorphum
KUMCC 16-0202 Arthriniion garethjonesii

CGMCC 3.18335 Arthrinium bambusae

CGMCC 3.18336 Arthrinium pseudoparenchymaticum
LC8273 Arthrinium pseudoparenchymaticum
AOOMFLUCC 15-0003 Arthrinium hyphopodii

MDMI 00052 Arthrinium jatrophae
MFLUCC 15-0002 Arthrinium yunnanum
CBS 115042 Arthrinium ovatum
CPC 21546 Arthrinium pseudosinense

76/

CPC 20193 Arthrinium pterospermum
100/ _IL\’H 285638b Arthrinium euphorbiae
CBS 102053 Arthrinium malaysianum
MFLUCC 15-0202 Arthriniwm thailandicum
100/1.4 og/0|ogLC3630 Arthrinium thailandicum
CBS 114316 Arthrinium arundini
CBS 124788 Arthrinium arundini
‘ 0;9(54477 Arthrinium arundini
LC 4493 Arthrinitum arundini
100/1.0 |LC3486 Arthrinium xenocordella
CBS 478.86 Arthrinium xenocordella
CBS 113333 Arthrinium kogelbergense
— CPC 18900 Arthrinium phragmites
CBS 337.61 Arthrinium rasikravindrii
LC7115 Arthrinium rasikravindrii
NECCI Arthrinium rasikravingrii
MFELUCC 16-1974 Arthrinium paraphaeospermum
MFLUCC 11-0616 Arthrinium rasikvavindrii
LUCC 15-0203 Arthrinium rasikravindrii
CPC 21602 Arthrinium rasikravindrii
LC5449 Arthrinium rasikravindrii
LC 7103 Arthrinitm hydei
100/1.4Y CBS 114900 Arthrinium hydei
99/1.0- CBS 244.83 Arthrinium aureum
100/1.01FO 30500 Arthrinium Japonicum
IFO 31098 Arthrinium japonicum
CBS 549.86 Arthrinium puccinioides
0.1 CBS 480.73 Nigrospora gorlenkoana

76/

100/1.0

10011

99/1.

100/1.0

Figure 341 Continued.

Arthrinium jiangxiense M. Wang & L Cai, in Wang, Tan, Liu & Cai, MycoKeys 8%): 14
(2018 Fig. 35

Index Fungorum: IF824910; Facesoffungi numis&f-09395

Pathogenic or saprobic on de&hmellia sinens leaves Sexual morph not observed
Asexual morph: Conidiophoresreduced to conidiogenous cell€onidiogenous cellserect,
scattered or aggregated in clusters on hyphae, hyaline to pale brown, smooth, amp@lbfucha
61 10 um (0 = 8 pm, n = 40 diam., brown, smooth to finely roughened, granular, globose to
ellipsoid in surface view.

Culture characteristicé Colonies onPDA reaching 85 mm diam., in five days at 25°C.
Initially white and later become greyisyellow, woolly, cicular margin, with sparse aerial mycelia
reaching, hyphae hyaline, branched, septate
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Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves, June 2015,.H Li (dried culture JZBRB26000), and living culture JZB26M01

Notesi In phylogenetic tree constructed using ITi#h2andtefl sequencegdwo isolates from
the present study clustered together with Aréhrinium jiangxiense(LC4494 with 99% ML
bootstrapand 0.99 BYPRupports Arthrinium jiangxiensavas intraluced in 2018 by Wang et al.
(2018. This species has been isolated from several different hosts inclddsigensis|mperata
cylindrica, Machilussp., Maesasp., Phyllostachg sp.However, the status of the pathogenicity of
Arthrinium jiangxiensds urderstudied In addition to the taxa identified in this study, there are
three Arthrinium speciesA. arundinis A. camelliad sinensis andA. xenocordellaassociated with
C. sinensigFarr& Rossman 2020

Figure 351 Arthrinium jiangxiens€JZB326000). a Diseased leaf. d Upper view of the colony on
PDA after five days. e Reverse view of the colony on PDA after five days. d Conidiogenus cells
with conidia. €g Conidia. Scale barsi tl= 10 um

NigrosporaZimm., in Centbl Bakt ParasitKde, Abtl 8: 220(1902

Notesi This genus is a cosmopolitan fungal group that comprises endophytes, saprobes,
plant pathogens and opportunistic fungal pathogens in hWwang et al. 2017a Nigrospora
spores are one of the more dominant groups in the atmogptere al. 2004. The present study
isolated and identified one strain that belongNigrospora camelliasinensigFig. 36).

Nigrospora camelliaésinensisMei Wang & L. Cai, in Wang, Liu, Crous & Cai, Persoonia 39: 127
(2017 Fig. 37

Index Furgorum: IF820731; Facesoffungi numbEaoF09396

Pathogenic or saprobic ddamellia sinensideaves Sexual morphnot observedAsexual
morph: Conidiophores reduced to conidiogenous cells and aggregated in clusters on hyphae
Conidiogenous cellfiyaline topale brown, globose to ampulliform, sometimes appearing as a
bulge directly from the mycelia without sep@gnidia3i 20em (= 16em, n = 40 diam., solitary
spherical, black, shiny, smooth, aseptate.

Culture characteristics Colonies on PDA reach 8m diam.within five days at 25°C.
Initially white, later becoming grey, reverse black.

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves, June 2015,.H Li (dried culture JZBIB230016, and living culture JZB230016

Notesi Multiilocus phylogenetic analysis of IT&fl andtub2 placed the isolate in the
present study together witlligrospora camelliasinensiss u p p dy 86% dIL bootstrap values
and 0.95 BYPPThe colony characters and morphology of the cursgecies are similar to
N. camellid sinensigWang et al. 2017%aSo far eight species dfigrosporahave been reported on
Camellia sinensiand all those records are from Chinese tea p(&@ats & Rossman 2020
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—n

13/-|'LC 7244 Nigrospora bambusae

63/

99/1.0
100/1.0
~]

95/0.96
~]

I~

59/-
~

86/0.95
~

78/

1.0-‘ CGMCC 3.18327 Nigrospora bambusae

CBS 480.73 Nigrospora gorlenkoana

75,£LC 385 Nigrospora musae
ﬁﬁ CBS 319.34 Nigrospora musae

CGMCC 3.18326 Nigrospora rubi

{ CGMCC 3.18129 Nigrospora hainanensis
LC 6979 Nigrospora hainanensis

LC 7297 Nigrospora oryvzae

TlLe 6761 Nigrospora orvzae

CGMCC 3.18125 Nigrospora camelliae-sinensis
LC 6684 Nigrospora camelliae-sinensis

LC 3496 Nigrospora camelliae-sinensis
JZB3230016 Nigrospora camelliae-sinensis

LC 2688 Nigrospora pyriformis

CGMCC 3.18122 Nigrospora pyriformis

e | _[CBS 167.26 Nigrospora zimmermanii
39 e CBS 290.62 Nigrospora zimmermanii
10014 LC 7312 Nigrospora sphaerica
LC 7298 Nigrospora sphaerica
CGMCC 3.18123 Nigrospora lacticolonia
CGMCC 3.18126 Nigrospora osmanthi
87/0.96

—{LC 7009 Nigrospora lacticolonia

|| LC 4487 Nigrospora osmanthi

CGMCC 3 18128 Nigrospora vesicularis
LC 0322 Nigrospora vesicularis
CGMCC 3 18130 Nigrospora aurantiaca

LC 7034 Nigrospora aurantiaca

_{LC 7301 Nigrospora guilinensis
1007).0 CGMCC 3.18124 Nigrospora guilinensis
00/1.0 |\CGMCC 3.18127 Nigrospora chinensis

LC 4558 Nigrospora chinensis

$7/0.9 |
96/0.98 |
75/1.00
83/0.95
80 0.9'_I
0.03

CBS 102053 Arthrinium malaysianum

Figure 361 Phylogenetic tregenerged by ML analysis of combined IT&b2andteflsequence data
of Nigrospora species The tree is rooted withArthrinium malaysianum(CBS 102053 Tree

topology of the ML analysisvas similar to the BIThe bestscoring RAXML tree with a final
likelihood value ofi1480.382026s presentedThe matrix had 107 distinalignment patterns,

with 2.77®6 of undetermined
0.232659, C= 0.262146,G =

characters gaps Estimated bas&equencies were as followa =
0.226065, T= 0.279129;substitution rates AG 1.499597, AG=

0.544505, AT= 0.620143, CG= 0.815512, CT= 4.394781, GT= 1.000000; gamma distribution

shape parametdd = 0.64185

6 RAXML bootstrap support value® 5% and Bayesian posterior

probabilitiesO 0 . (BY®P) are shown near the nod@he scale bar indicatesO2 changes per site
EXi type/ex epitypestrains are ifbold andisolates recovered e present study are iiad

476



Figure 37 7 Nigrospora camelliasinensis(JZB323001% a Diseased leaf. d Upper view of the
colony on PDA after five days. e Reverse view of the colony on PDA after five ddysorudia.
Scale bes: d f =10 um

Sporocadacea€orda, Icones fungorum hucusque cognitorum 51842

Notesi Sporocadaceaeonsists of the pestalotioid fungi, which are typically appendaged
coelomycetegNag Raj 1993 They are characterised by multiseptate coniditn vore or less
fusiform appendages at one or both emdany species belonging to this family are wkilown
pathogens, but they can also be found as endophytes and saiabesachchikmbura et al.
2014.

PestalotiopsisSteyaert, Bulletin du Jardin Baique de I'Etat & Bruxelles {8): 300(1949

Notes T Pestalotiopsisis a specidégich asexual genus with appendage bearing conidia
(Maharachchikumbura et.a2013 that is widely distributed throughout tropical and temperate
regions The species belonp this genus are wéknown phytopathogens causing various diseases
in economically important crop@aharachchikumbura et.s2013, 2014 In the present study,
four Pestalotiopsisspecieswere identified associated with leaf and shoot blightsCamella
sinensis(Fig. 38).

Pestalotiopsis camellia&an M. Zhang, Maharachch& K.D. Hyde, in Zhang et al., Sydowia
64(2): 337(2012 Fig. 39

Index Fungorum: IF800980; Facesoffungi numis&af-09351

Pathogenic or saprobic ddamellia sinensiseaves Sexual morphNot observedAsexual
morph Conidiomatapycnidial on PDA, globose, scattered, seémimersed, black, conidial masses
globose, black conidial masseSonidiophoresreduced to conidiogenous celliS€onidiogenous
cellssubcylindrical, hyalie, smooth, proliferatingzonidia27130 x 7 10 um (x.= 30 X 9 um, n =
40), fusoid, straight to slightly curved, 4 septaasal cell4i 7 um (x.= 5 um, n = 40, obconic,
hyaline, smooth, thirwalled, Median cells20i 22 um (x.= 20.5 um, n = 4)) three, doliiform to
subcylindrical, walls thick verruculosslightly constricted at the septa, concolourous, olivaceous,
septa and periclinal walls darker than the rest of the &pital appendagethree, tubular, arising
from the upper portion of the apical cell, various in lenB#isal appendageasot observd.

Culturecharacteristic§ Colonies on PDA attaining up to 40 mm diam., after seven days at
25°C, with an undulate edge, whitish, with medium dense aerial mycelium on the surface with
black, gregarious conidiomata; reverse similar in colour

Material exanined i CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensis leaves, June 2015, .H Li (dried cultures JZBH340063), and living cultures
JZB3400623.

Notesi In the present study twBestalotiopsigsolates obtained from tea leaves cluster
together with thePestalotiopsis camelliadMFLUCC 12 0277 type species with 58% ML
bootstrap and less than 0.90 BYPP. These isolates are similar toi tipeeisolate. Hence, we
identified two isolates from our study Restalotiopsis camelliad his species was introduced by
Liu et al. (2017 from Camellia sinensi¢eaves in China. Pathogenicity of this spesies proven
by (Wang et al. 2019b
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3%~ \CBS 442.67 Pestalotiopsis kenyana
81093 1OP068 Pestalotiopsis trachicarpicola
JZB340061 Pestalotiopsis kenvana
100/1.0 | JZB340063 Pestalotiopsis kenyana
“r|CBS1115.22 Pestalotiopsis orvzae

$910] 'cBS353.69 Pestalotiopsis oryzae

100/1.0

sn0a S\\ LC4458 Pestalotiopsis rhodomyrtus
e

| | JZB340060 Pestalotiopsis rhodomyritus
644 | HGUP4230 Pestalotiopsis rhodomyrtis

33/0.96 || |CBS114161 Pestalotiopsis telopeae
10010 |[{CBS113606 Pestalotiopsis telopeae
00 1.0\ CBS114137 Pestalotiopsis telopeae
~ ~=[CBSllf-!lZG Pestalotiopsis australasiae
0 CBS114141 Pestalotiopsis australasiae
“1=LC2988 Pestalotiopsis brachiata
CR8188 Pestalotiopsis brachiata

CBS124463 Pestalotiopsis biciliata
CBS23638 Pestalotiopsis biciliata
3 ‘03 LC3640 Pestalotiopsis sp

L C3637 Pestalotiopsis sp
LC3616 Pestalotiopsis sp

100

b

100/1.0

100/1.0

<5 BS114138 Pestalotiopsis knightiae
26/0.95 F((::‘BS 111963 Pestalotiopsis knightiae
52/ CBS114127 Pestalotiopsis grevilleae
100/1. ICBS278.35 Pestalotiopsis parva
§9/0.95| 'CBS265.37 Pestalotiopsis parva

MFLUCC12-0258 Pestalotiopsis rosea

SM2015b Pestalotiopsis sp

P6/0.981ICBS26433 Pestalotiopsis sp

CBS26333 Pestalotiopsis sp

33-CMP608S Pestalotiopsis adusta

P2 OSIMFLUCC10-0146 Pestalotiopsis adusta

57-P1OSNCBS331.96 Pestalotiopsis papuana

CBS887.96 Pestalotiopsis papuana

_. | CBS102220 Pestalotiopsis malayana

,'.1: CBS115587 Pestalotiopsis diploclisia
HCBS 11558 Pestalotiopsis diploclisia

CBS115449 Pestalotiopsis diploclisia

98/ ||"CBS336.97 Pestalotiopsis humus

54/-|[998/—CBS1154.50 Pestalotiopsis humuis

100/1L.01L.C8190 Pestalotiopsis jinchanghensis
PN Lee636 Pestalotiopsis jinchanghensis

92424 'CBS118553 Pestalotiopsis colombiensis

C6301 Pestalotiopsis aggestorum

° Lcsi186 Pestalotiopsis aggestorum

"HGUP4057 Pestalotiopsis sp

100/1

Figure 387 Phylogenetic tregenerated by ML analysis of combined ITi$2 andtefl sequence data
of Pestalotiopsisspecies Eighty strains are included in thanalyses Pseudopestalotiopsis
longiappendiculatgLC3013 andPseudopestalotiopsis coc8BS27229 used as the ougroup.
Treetopology of the ML analysigias similar to the BIThe bestscoringRAXML tree with a final
likelihood value ofi 24349980578 is presentedhe matrix had 1172 distineignment patterns,
with 9.91% of undetermined characters gaps Estimated bas&equencies were as follows =
0.251668, C= 0.245757,G = 0.259668,T = 0.242908;substitution rates AG 1.353890, AG=
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4.605576, AT= 1.059439, CG= 0.801610, CT= 9.121730, GT= 1.000000; gamma distribution
shape parametdd = 0.944898 RAXML bootstrap support valueS60% and Bayesian posterior
probabilitiesO M5 (BYPP) are shown near the nod@he scale bar indicates0® changes per site
EXi type/ex epitypestrains are ifold andisolates recovered in thikis study are imed

98/0.99

60/-
100/1.0|
100/1.0

38

100/1.0\1.C3232 Pestalotiopsis distincta
LC8184 Pestalotiopsis distincta
200991.C4399 Pestalotiopsis jiangxiensis
68-11.C4242 Pestalotiopsis jinchanghensis
374 IMFLUCC12-0276 Pestalotiopsis unicolor
sg-foo/1.gf MFLUCC12-0275 Pestalotiopsis unicolor

i ‘lj‘c BS114193 Pestalotiopsis australis

56/- CBS111503 Pestalotiopsis australis
biopd CBS17625 Pestalotiopsis scoparia
i D/ CBS113607 Pestalotiopsis chamaeropis
i

CBS18671 Pestalotiopsis chamaeropis

504 UMFLUCC12-0259 Pestalotiopsis intermedia
MFLUCCI12-0271 Pestalotiopsis linearis

[ MELUCC12-0657 Pestalotiopsis italiana
CBS265.33 Pestalotiopsis hollandica

(]

69.- CBS170.26 Pestalotiopsis brassicae

1 |64 [MFLUCC13-0399 Pestalotiopsis sequoiae
" MFLUCCI12-0274 Pestalotiopsis verruculosa
CBS144.97 Pestalotiopsis monochaeta
CBS440.83 Pestalotiopsis monochaeta
Pestalotiopsis yunnanensis
#8/0.999 I C8182 Pestalotiopsis lushanensis
:f 399; LC4344 Pestalotiopsis lushanensis
11 JZB3400359 Pestalotiopsis lushanensis
00/70| OPO086 Pestalotiopsis rhododendri

BT
0.94

97:0.99 MFLUCC12-0268 Pestalotiopsis clavata

— MFLUCCI12-0270 Pestalotiopsis inflexa

66 ‘_100 L0 CBS 114491 Pestalotiopsis hawaiiensis

IFRDCC 2397 Pestalotiopsis anacardiacearum
CBS33192 Pestalotiopsis arengae

CBS 43465 Pestalotiopsis arceiithobii
CBS 109350 Pestalotiopsis jesteri
OP137 Pestalotiopsis sp
CBS356.86 Pestalotiopsis spathulata
MFLUCC12-0287 Pestalotiopsis diversiseta
C2929 Pestalotiopsis portugalica
0010~ Bg393.48 Pestalotiopsis portugalica

— CBS130973 Pestalotiopsis novae hollandiae
C6303 Pestalotiopsis furcata

MFLUCC12-0054 Pestalotiopsis furcata
{LC4553 Pestalotiopsis yanglingensis
LC3067 Pestalotiopsis yanglingensis
JZB340062 Pestalotiopsis camelliae
JZB340063 Pestalotiopsis camelliae

- CBS 44362 Pestalotiopsis camelliae
MFLUCC12-0277 Pestalotiopsis camelliae

L 10010  |L.C3013 Pseudopestalotiopsis longiappendiculata

0.05

CBS27229 Pseudopestalotiopsis cocos

Figure 381 Continued.
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Figure 3971 Pestalotiopsis camellia@ZB340062. a Diseased leaf. b Upper view of the colony on
PDA after seven days. ¢ Reverse view of the colony on PDA after sevenddayBycnida on
PDA. fi g Conidiogenus cells with conidial iConidia. Scale bars: d, e = 100 piini = 10 pm

Pestalotiopsis kenyan&.D. Hyde & Crous, in Maharachchikumbura et al., Studies in Mycology
79: 166(2014 Fig. 40

Index fungorumiF809741; Facesoffungi numbd&foF06981

Pathogenic or saprobic ddamellia sinensiteaves Sexual morphNot observedAsexual
morph: Conidiomatapycnidial in culture on PDA, pycnidial globose, scattered, Senmersed,
black, conidial masses black, gtd®, Conidiophores,reduced to conidiogenous cells.
Conidiogenous celldiscrete, lageniform to subcylindrical, hyaline, smooth, fedting I 3 times
percurrentlyConidia207 40 x 7i 10em (x.= 25 x 8em, n = 40, fusoid, subcylindrical, straight to
slightly curved, 4septateBasal cellconic to obconic, truncate base, hyaline, andithailed.
Median cells15 20 em (x.= 16 em, n = 40, three, doliform, concolourous, lwa, septa darker
than the rest of the celhpical appendagesostly 3 arising from the apical crest, unbranched,
filiform.

Culture characteristic§ Colonies on PDA attaining 3@0 nm diam., after seven days at
25°C, with an undulate edge, whitish, medidlense aerial mycelium on the surface with black,
gregarious conidiomata. Reverse white

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisleaves, June 2015,.H Li (dried culture JZBH340062 and JZBH340963and livirg
culture JZB340062JZB340063.

Notesil n the present study, two species isol
w i tPéstalotiopsis kenyan@CBS 442.67 and OPOB&8vith 8 1 % MLts tbroaop &BYIRIP.0 . 95
Basedop hyl ogeny and mat plkolwegy Pesthetogsis Kesyandhisa s
species was introduced by Maharachchkura et al(2014) from a branch o€offeasp. in Kenya
Liu et al. (20163 first reported this species from tea plants in China. There are no other hosts
reportedfor this speciegFarr & Rossman 2020

Pestalotiopsis lushanensks. Liu & L. Cali, in Liu et al., Scientific Repor{2017) Fig. 41
Index Fungorum: IF818919; Facesoffungi numis&af-09397
Pathogenic or saprobic ddamellia sinensishoots Sexualmorph Not observedAsexual
morph: Conidiomata pycnidial in culture on PDA, globose, aggregated or scattered,i semi
immersed, black, exuding conidial mass&onidiophoresreduced to conidiogenous cells.
Conidiogenous celldiscrete or integrated, ampudliin, clavate or subcylindrical, hyaline,
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smootfi walled. Conidia20i3 0 7i1l @m (x.= 2 0 dm, 8= 40, fusoid, ellipsoid, straight to
slightly curved, 4 septatBasal cellobconic truncate base, hyaline, verruculose,i thalled, 3.5

6 melong.Mediancells10i2 @m (x.= 15em, n = 4( three, doliiform, long, pale brown to brown,
septa darker than the rest of célpical appendage®0i 2 Em (x.= 20 em, n= 40), 2i 3 tubular,
unbranched, filiform,Basal appendageingle, tubular, unbranched, filifornrBasal appendage
single, tubular, and unbranched.

Culture characteristic§ Colonies on PDA attaining 3@0 mm diam., after seven days at
25°C, with undulate edge, whitish, with medium dense aerial mycelium on the surface with black,
gregarious conidiomatagverse similar in colour

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisshoot, June 2015, .H. Li (dried culture JZBRB40059, and living culture JZB40059

Notesi In the present study, a single isolate clusteiamgkther with thePestalotiopsis
lushanensisvith 94% ML and 0.99 BYPP values. According to the type species description given
by Liu et al.(2017), the current isolate is morphologically similarRo lushanensispecies. This
species was introduced byuLet al.(2017) as a pestaloid species associated ®amellia sinensis
China

Figure 4071 Pestalotiopsis kenyan@ZB340062 a Diseased leaf. b Upper view of the colony on
PDA after seven days. ¢ Reverse view of the colony on PDA after severc dymida on PDA.
d Conidia. Scale bars: ¢ = 100 por 10 pm
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Figure 4171 Pestalotiopsis lushanengi3ZB340059. a Diseased shoot. b Upper view of the colony
on PDA after seven days. ¢ Reverse view of the colony on PDA after sevenidays/cthich on
PDA. fi g Conidia. Scale barsid = 100 umfig = 10 um
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PestalotiopsishodomyrtusSong, K Geng, KD. Hyde & Yong Wang bis, in Song et al. Phytotaxa
126(1): 27 (2013 Fig. 42

Index Fungorum: IF804968; Facesoffungi numiset-09398

Path@enic or saprobic o€amellia sinensishoots Sexual morphnot observedAsexual
morph: Conidiomatapycnidial in culture on PDA, globose, scattered, $@minersed, conidial
mass blackConidiophoreseduced to conidiogenous celfSonidiogenous cellgliscrete, hyaline,
filiform. Conidia20i 25 x 516 em (x.= 24 x 5em, n =40), fusoid, straight to slightly curvedj
septate Basalcell 3i6 em (x.= 5em, n = 4Q, conic, pale brown, smooth, thiwalled. Median
cells12120em (x.= 16 em, n = 30 three, brown, thin septa, septa darker tbalts, milled cell
dark brown than the other cellspical appendages.5 15em (x.= 11 em, n= 30), three, tubular
unequalBasal appendagene and filiform.

Culture characteristics Colonies on PDA reaching 90 mm diagrafter seven days at 28°C
White mycelium, crenate edge, whitish, surface aerial mycelium, fruiting bodies start to appear
after 7 days, black, reverse of pinkigiite become black when old.

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisshoots, Une 2015, K. Li (dried culture JZBI340060Q, and living culture JZB40060

Notesi Pestalotiopsis rhodomyrtusas previously isolated frolRhodomyrtus tomentosa
China(Song et al. 2013 In the present study, a single strain obtained from a diseasethdet
clustered together with the. rhodomyrtugLC4458 type specig¢svith 90% ML and 0.98 BYPP
values. The taxon identified in the present study is similar to the type specimen. This is the first
report ofP. rhodomyrtuon Camellia sinensi¢Farr & Ressman 2020

Figure 427 Pestalotiopsis rhodomyrtu§1ZB34006(. a Diseased shoot. b Upper view of the
colony on PDA after seven days. ¢ Reverse view of the colony on PDA after seven days.
di e Pycnida on PDAIH Conidia. Scale bars: d,= 100 umfih = 10 ym

Pseudopestalotiopsidlaharachch K.D. Hyde & Crous, in Maharachchikumbura et al., Studies in
Mycology 79: 180(2014

Notesi This genus was introduced by Maharachchikumbura.g2@l4) to accommodate
pestaloid species with dark concolouranedian cells and knobbed apical appendagesbined
gene phylogenetic analysis of ITiBb2andtefl, showed that taxa from current study belong to two
speciesThe phylogenetic placements of those taxa are given in Fig. 43
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Pseudopestalotiopsis camealéi sinensisF. Liu & L. Cai in Liu et al., Scientific Reports(o.
866): 12(2017) Fig. 44

Index Fungorum: 1IF818924; Facesoffungi numiset-09351

Pathogenic or saproban Camellia sinensi¢eaves and shoatSexual morphnot observed
Asexual morph:Conidiomatapycnidial in culture on PDA, globose, scattered, $&mmersed,
black, exuding globose, dark brown to black conidial masSesmidiophoresnot observed
Conidiogenous cell40i20 x 25 me(x.20 x 4em, n = 30, discrete, subcylindrical, hyaline,
smooth, proliferating 113 times percurrentlyConidia20i 30 x A1 0 m &= 25 x 8em, n = 40,
fusoid, ellipsoid, straight,i4eptateBasal cellconic, truncate base, hyaline, minutely vetiose
and thin.Median cells15/2 0 m &.16 em, n = 40, three, doliiform, middle cell darker than the
other two. Apical appendagesi 20 (x_15 em, n = 40, three, arising from the apical crest,
unbranched, filiformBasal appendagdsvo, centric, tubulaand flexuous.

Culture characteristicé Colonies on PDA attaining 3@¢0 mm diam., after seven days at
25°C, with an undulate edge, whitish, with medium dense aerial mycelium on the surface with
black, gregarious conidiomata; reverse similar in colour

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensisleaves and shoots, June 2015l H.i (dried cultures JZBH340040ZBH340054, and
living cultures JZB34004Q1ZB340054

Notesi In the present study 14 strains isolatednfr diseased leaf and shoots samples
clustered with Pseudopestalotiopsis camellisnensis Morphologically both cultural and
structural characters such as conidial shape and dimensions of the isolated taxa were similar to the
type description ofPseudopéslotiopsis camelliaksinensis(Liu et al. 2017. All isolates in the
present study share ©®B)0% nucleotide similarities at three gene regions. This species was
introduced by Liu et al(2017 associated witlfCamellia sinensisn China. In addition, therdy
other host reported so far\4tis vinifera(Farr & Rossman 2030Pseudopestalotiopsis camelliae
sinensisvas the most isolated species in the present study.

PseudopestalotiopsizhinensisF. Liu & L. Cai Liu et al., Scientific Reportgno.866): 12 (2017
Fig. 45

Index Fungorum: 1IF818923; Facesoffungi numiset-09399

Pathogenic or saprobic ddamellia sinensisSexual morphnot observedAsexual morph:
Conidiomatapycnidial in culture on PDA, globose, scattered, $&mmnersed, black, exudn
globose, dark brown to black conidial mass€snidiophoresreduced to conidiogenous cells
Conidiogenous celldiscrete, lageniform to subcylindrical, hyaline, smooth, prolifera@anidia
20i30 x 7110 em (x.= 25 x 8em, n = 40, fusoid, ellipsoid tocsubcylindrical, straight to slightly
curved, 4 septate, Pigmentation occurs while attached to the conidiogenouBasll. cell15i 20
em (x= 16em, n = 40. Median cellghree, doliiform, wall verruculose concolourous, brown, septa
darker than the call Apical cell4i6 melong, hyaline, subcylindrical, rugose and thualled.
Apical appendage<2i 3 tubular, initiate from the apical crest, unbranched, filiforBasal
appendageswvo, centric, tubular, flexuous.

Culture characteristicé Colonies on PDA #&ining 8G90 mm diam., after seven days at
25°C. Medium dense aerial mycelium, undulate, whitish, surface with black, gregarious
conidiomata. Reverse white and become darker with age

Material examinedi CHINA, Fujian Province, Zhangzhou County, on de@dmellia
sinensideaves, June 2015,.H Li (dried cultures JZBH340053ZBH34005§, and living cultures
JZB340055JZB340058.

Notesi In the present study, the four isolates clustered with thi¢yes isolate ofPs.
chinensis(LC3011) with 81% ML and 0.95 BPP values. These strains are similar to the type
species description oPseudopestalotiopsis chinendi€hen et al. 2018a This species was
introduced by Chen et a(20183 from Camellia sinensideaves. Other thafamellia sinensis
there are no otherolst records for this speci@sarr & Roseman 2030
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Figure 431 Phylogenetic tregenerated by ML analysis of combined I't&h2 andtefl sequence
data of Pseudopestalotiopsispecies. The tree is rooted witNeopetalotiopsis clavispora
(MFLUCC 12i0277). Treetopology of the ML analysisvas similar to the MP and BThe best
scoring RAXML tree with a finalikelihood value ofi 24349980578 is presented@he matrix had
354 distinctalignment patterns, with 12.9%0of undetermined characters gaps Estimated base
frequencies were as followA = 0.251912, C= 0.252891,G = 0.233751, T= 0.261446;
substitution rates AG= 1.202821, AG= 5.554634, AT= 2.143706, CG= 1.053081, CT=
6.705276, GT= 1.000000; gamma distribioh shape parametéi= 0.440726 RAXML bootstrap
support value$b0% and Bayesian posterior probabiliti€s®5 (BYPP) are shown near the nodes
The scale bar indicatesO3 changes per sit&Xi type/ex epitypestrains are irbold. New isolates
recoveredn the present study areiliad
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