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Summary

Species of Phyllosticta are important group of pathogenic and endophytic fungi that are reported from various
crop plants, ornamental and non-fruiting plants. These fungi cause several diseases such as leaf and fruit spots and fruit
rot. In order to identify Phyllosticta species in Guilan province, several collections were examined around the region.
Altogether 14 taxa were isolated from different plant species. Plant species viz. Prunus laurocerasus, Danae racemosa,
Aesculus carnea, Camellia japonica, Citrus sinensis, Rubus sp., Schefflera sp., Diospyros kaki and Ginkgo biloba are
recorded as new host for Phyllosticta spp. in Iran. Magnolia soulangeana, Camellia sinensis, Citrus limetta and Rosa
sp. are also reported as host plants of Phyllosticta species in this province. Precise recognition of Phyllosticta sp. needs
both morphological and molecular studies. Hence, in this study P. theacearum was distincly identified; one collection
on Citrus sp. was closely related to P. citricarpa. However, we could not retrieve appropriate name for 12 isolates using
available literatures and morphological identification keys. Moreover, we generated ITS rDNA sequences for all 14
isolates but ITS regions are not informative for species identification.
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Fig. 1. Maximum Likelihood phylogenetic tree obtained from the ITS sequence data. Bootstrap support values from
1000 replicates are shown at the nodes. The tree is rooted to Botryosphaeria dothidea (Bar indicates 0.02 substitutions

per site. Difference between Group A and Group B is due to a substitution of T (Group A) for G (Group B).
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Fig. 2. Phyllosticta sp. on Aesculus carnea: A. Conidiogeneus cell, B. Conidia, C. Cross section through pycnidium,
D. A symptomatic leaf of host (Bars for A and B = 10 um and for C = 20 pm).
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Fig. 3. Phyllosticta sp. on Camellia japonica: A. A symptomatic leaf of host, B. Conidia on PNA (Bar = 10 pm).
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Fig. 4. Phyllosticta theacearum: A. Conidiogeneus cell, B. Conidia, C. Cross section through pycnidium (Bars = 10
um), D and E. Symptomatic leaves of Camellia sinensis, F. Close-up of pycnidium on leaf.
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Fig. 5. Phyllosticta sp. on Citrus limetta: A. A symptomatic leaf of host, B. Close-up of pycnidium on back of the leaf,

C. Conidia on PNA (Bar = 10 um).
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Fig. 6. Phyllosticta sp. on Citrus sinensis: A and B. A symptomatic leaf of host, C. Conidia on PNA (Bar = 10 pm).
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Fig. 7. Phyllosticta sp. on Danae racemosa: A. Conidiogeneus cell, B. Conidia, C. Asci and ascospore, D. Ascospores,
E. Cross section through pycnidium, F. Cross section through ascomata, G. A symptomatic leaf of host (Bars for A, B,

D, E and F = 10 pum and for C = 20 um).
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Fig. 8. Phyllosticta sp. on Diospyros sp.: A. Conidia on PNA, B. Phyllosticta cf. citricarpa on Citrus sp.:

Conidiogenous cell and conidia (Bars = 10 pm).
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Fig. 9. Phyllosticta sp. on Ginkgo biloba: A. Conidiogeneus cell, B. Conidia, C and D. Symptomatic leaves of host

(Bars = 10 um).
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Fig. 10. Phyllosticta sp. on Magnolia soulangeana: A. Conidiogeneus cell, B. Conidia, C. Cross section through pycnidium
(Bars for A and B = 10 pm and for C = 20 pm), D. A symptomatic leaf of host, E. Close-up of pycnidium on leaf.
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Fig. 11. Phyllosticta sp. on Prunus laurecerasus: A. Conidiogeneus cell, B. Conidia, C. Spermatia, D. Cross section
through pycnidium, E. Cross section through spermogonia (Bars for A, B and C = 10 um and for D and E = 20 pm),

F. and G. Symptomatic leaf of host.
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Fig. 12. Phyllosticta sp. on Rosa sp.: A. Conidia on PNA (Bar = 10 um), B and C. Symptomatic leaves of host.
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Fig. 13. Phyllosticta sp. on Rubus sp.: A. A symptomatic leaf of host, B. Conidia on PNA (Bar = 10 um).
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Fig. 14. Phyllosticta sp. on Schefflera sp.: A and B. Close-up of pycnidium on back of leaf, C. Appressorium on PNA,

D. Conidia on PNA (Bars for C and D = 10 pm).


http://www.sid.ir

VY0 CONY iz, [ Phyllosticta iz sbaisS aslllae /o)) Sen g (ol plo

68/7A

2 68l (3B (nl )3 (o) )90 Slaalaz jarsis pae
5 eolatwl Conl Sae el 8L pl o cwsleaw ol
ol slasl dbs cegiguSL jo 4 all o lS o Sleo
by Slao S 0 05290 Slao s )l a8 i
o0 08 90 51 1 50 5 Cenl (s 5 22005 5 ey &
olal Wl el oanls loe 4 SBrw e 7,8 ) (S
a2y ol 4wl o5 ails gl (JBg el 5 peasS
Pws S b bpgnaiS ow)n 4 5l el (See S
LpganSey ;0 6500 Cho b wil alil ogzy oSl
sleaiss dag,B (S ale wlh 0,5 )8 azg 050 Wb
Bl by wndls SSE BB ulisesy, Sl e
Jlei! onl sl aLslas €698 (anseis )0 (b e ol
o2 BAisS (pl 45 35l Sl (ghg, 51 A4S o)l 9gzg 5
S92y péoe (e ol b wiies polaisl Gl
S5 s |y 665 laadol b lety ¢ cwliiicsy ;) sbbcalis
5P JB 55 DNA Jlgs 5l oolaiwl b leaiss  olulils

b9y Sl eslaial 4y a5 93855, Az i e s JS
Seol e So @ 8Tl sg2g lag B plulid o (JoSIge
Gl azgs B &S0 s S (ool o | (ISt (55 4l
3o «y5 SObyo ead gl e I sezg b aST
o 13,0 g 00ls oL pl jo baigT 5l (gl Jlgs
Sl 99290l DByl 51 (55l 50 5 o slaaisS Jlgs oS
DNA ] 5l 5lgt a5 sl (oo diges 099 pae o @ (pl g
55 Gl sl 5o o S len srizmad 505
St olilid gl 4 o Sfshd Tl
30805 90y gmme Plas Wl 0,8 o plil Phyllosticta
O T g e P capitalensis a4 S505 sbaigS 9,90
& w2 )3 g9dge (nl IS 1) bl i ST 0l
lax odMe a86 sl S, 5| Phyllosticta slaaisS 51 (5 ke
950 sl g, 5l eoliil bapyT Lot ol g 5 wigd oo
G o8l 5o Bl A i gl bled L el
Phyllosticta sadisS jais slyp 9, 35,2 999, e 3
Obelidz,B 4 SHn e e nlile 0pdi gl
5 W L aslen B ooyl 5l cwliiz B ple 4 aieadde

Sisled adiye ) 9500 e (ol S

Phyllosticta cf. citricarpa

C35 Wb )0 45 wiied (59,5 e U (59,5 lappaniSy
30 i Lol gd oo St Sy mhaw 90 2 50 wiloals
S8 g 039 (slade b 0 jhie g oo ond S (29 gl
AY Y- Gl o)les el jieg,SKe Ve Y-VOY Lol
sdsbe 5l g Sl feg)Se M-V Culis 4 (Jobo
(sl sl o S5 lisels JISAN L L ol s
oy S Y=V o o V/O-Y slal 4 g aily slaslgiwl pgaas
Sgam 5 (ErpFSily « Sy (Johw St bapgans e
x O=F olal 4y g W)l (5350 5 AFEe (o7 Dl it
V-Ve Jsb s lowly g wgdioe omd yiegSe AN
(A JS2) 318 3529 popaiS (VL )3 ey Se
Citrus sp. 59, by (S Gll 0ad (pw)n diged
(GUMI1331) caw plaz 15T o QYN /Y (LS 10)

g Sloals o)138 Citrus spp. 5l a5 sloassS o o
van der Aa & ) Sloals 38,50y Phyllosticta iz 15 054 el
o)ls 9 S8>9S peaiSy P arecae (Vanev 2002
5 PS5 pudeiSey Puerratica )15 (s jped copdeiSy
pdiSy P. capitalensis )l g5 hsb  SBsd ol;
S Sy )l Gl GhpnanS sk 5 SS)n
LpgoasS Jokw ol yo 52 P citricarpa owliiscsw,
g Loyl Sliged owyp 950 alax b (F-A x Y-Y/0)
oxl 1) sl n 5l 0s2) Al Gl (sl cosle
(s laz vy oad jled osbye laze jo a5 GlS e
DNA g5 g oniy oS ladd g P. citricarpa ;g aindai
w5 Phyllosticta cf. citricarpa &0 4 Mad aloz )l
ol 5l s oy cwsl ¥ 5388 asids sy g ol ol
g 2b g aisS

ot &S Cawl ooz 5l Phyllosticta iz

B s, 59 ol olpen o3 S b ] slacisS
3l oolaiwl o (o disS asid gl Sl
S ged (ATl Ay (S g S92 ge (owlidion ) wlS


http://www.sid.ir

#4169

VY0 cONY Lisw, [ Phyllosticta iz sadisS aslllas /) Kan o ol pw)ls

References

Aa, HA. van der. 1973. Studies in Phyllosticta. Studies in
Mycology 5: 1-110.

Aa, H.A. van der & Vanev, S. 2002. A revision of the species

in  Phyllosticta. CBS, Utrecht, The

Netherlands.

described

Brunaud, P. 1886. Liste des sphaeropsidées trouvées 4 Saintes
et dans les environs. Actes de la Société Linnéenne de
Bordeaux 40: 61-116.

De Boer, S.H. 1980. Leaf spot of cherry laurel caused by
Pseudomonas syringae. Canadian Journal of Plant
Pathology 2: 235-238.

Ershad, D. 2009. Fungi of Iran. Iranian Research Institute of
Plant Protection, Tehran, Iran. Pp. 531.

Felsenstein, J. 1985. Confidence limits on phylogenies: An
approach using the bootstrap. Evolution 39: 783-791.

Glienke, C., Pereira, O.L., Stringari, D., Fabris, J., Kava-
Cordeiro, V., Galli-Terasawa, L., Cunnington, J.,
Shivas, R.G., Groenewald, J.Z. & Crous, P.W. 2011.
Endophytic and pathogenic Phyllosticta species, with
reference to those associated with Citrus Black Spot.
Persoonia 26: 47-56.

Hirata, T. & Takamatsu, S. 1996. Nucleotide sequence
diversity of rDNA internal transcribed spacers extracted
from conidia and cleistothecia of several powdery
mildew fungi. Mycoscience 37(3): 283-288.

Khodaparast, S.A., Takamatsu, S., Harada, M., Abbasi, M. &
Samadi, S. 2012. Additional rDNA ITS sequences and
its phylogenetic consequences for the genus Leveillula
with emphasis on conidium morphology. Mycological
Progress 11: 741-752.

Kimura, M. 1980. A simple method for estimating evolutionary
rate of base substitutions through comparative studies
of nucleotide sequences.Journal of Molecular
Evolution 16: 111-120.

Motohashi, K., Inaba, S., Anzai, K., Takamatsu, S. &
Nakashima, C. 2009. Phylogenetic analyses of Japanese
species of Phyllosticta sensu stricto. Mycoscience 50:
291-302.

Nicholas, K.B. & Nicholas, H.B. Jr. 1997. GeneDoc: a tool for
editing and annotating multiple sequence alignment.

Distributed by the author.

Saccardo, P.A. 1878. Fungi Veneti novi vel critici vel
mycologiae Venetae addendi. Series VII. Michelia 1(2):
133-221.

Saccardo, P.A. 1884. Sylloge fungorum omnium hucusque
cognitorum 3: 1-860.

Slippers, B., Boissin, E., Phillips, A.J.L., Groenewald, J.Z.,
Lombard, L., Wingfield, M.J., Postma, A., Burgess, T.
& Crous, P.W. 2013. Phylogenetic lineages in the
Botryosphaeriales: a systematic and evolutionary
framework. Studies in Mycology 76: 31-49.

Su, Y.Y. & Cai, L. 2012. Polyphasic characterisation of three
new Phyllosticta spp. Persoonia 28: 76-84.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M. &
Kumar, S. 2011. MEGAS: Molecular evolutionary
genetics likelihood,

analysis using maximum

evolutionary distance and maximum parsimony

methods. Molecular Biology and Evolution 28:
2731-2739.

Walsh, P.S., Metzger, D.A. & Higuchi, R. 1991. Chelex 100 as
a medium for simple extraction of DNA for PCR-based
typing from forensic material. BioTechniques 10(4):
506-513.

Wikee, S., Lombard, L., Nakashima, C., Motohashi, K.,
Chukeatirote, E., Cheewangkoon, R., McKenzie,
EH.C, Hyde, KD. & Crous, P.W. 2013a. A
phylogenetic re-evaluation of Phyllosticta
(Botryosphaeriales). Studies in Mycology 76: 1-29.

Wikee, S., Lombard, L., Crous, P.W., Nakashima, Ch.,
Motohashi, K., Chukeatirote, E., Alias, S.A.,
McKenzie, EH.C. & Hyde, K.D. 2013b. “Phyllosticta
capitalensis, a widespread endophyte of plants. Fungal
Diversity 60: 91-105.

Wikee, S., Udayanga, D., Crous, P.W., Chukeatirote, E.,
McKenzie, E.H.C., Bahkali, A.H., Dai, D.Q. & Hyde,
K.D. 2011. Phyllosticta- an overview of current status
of species recognition. Fungal Diversity 51: 43-61.

Waulandari, N.F., Bhat, D.J. & To-anun, C. 2013. A modern
account of the genus Phyllosticta. Plant Pathology &

Quarantine 3(2): 145-159.


http://www.sid.ir

