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A Taxonomic Study of Genus Melanophyllum in Korea

Soon Ja Seok*, Yong Joo Jin, Soon Woo Kwon, Yang Sup Kim and Wan Gyu Kim

Agricultural Microbiology Division, National Academy of Agricultural Science, Rural Development Administration, Suwon 441-707,
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ABSTRACT : For the study of species diversity and distribution of Melanophyllum in Korea, M. eyrei and M. haematospermum
were identified with unrecorded species and reported species, respectively. Their identification were confirmed based on macro-
and microscopic descriptions as well as ITS region sequence data. We give a Korean name ‘Cheongheukjureumbeoseot’ for M.
eyrei and provided full description for M. haematospermum due to incomplete previous description.
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SFEWMA S (genus Melanophyllum)S HARTE (Basi-
diomycota) T-5HA 5 (Agaricales) T-5HA13} (Agarica-
ceae)ol] 8= ERw-o|th(Singer, 1986). TUloll= 15 (M.
haematospermum)®| 7150] = o] U= 3|HF] HAFO]
O SFEHAES 2R FollA 2t thel o]
B2} 9]Z: (epithellium) O 2 FAH 0] QlaL, FE4-S 24
& WA BSAL G, EAEAe] wate] L, Aot
257} ohe], TAR-E UG 1) B2 Tf Az}
W AAAs v E4S 7R BT o R A5 AR
T} (Velenovsky, 1921), 71 ©]F o] &5F<2 Z¥2}F Chloros-
permaZs (Fink and Murrill, 1922)3 GlaucosporaZ; (Rea,
1922)0.2 A|I3IH 0 o] 1 &9 F40]H (synonym)
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Th= AollA AR, @A ASS A EHo| st
a1, 'gojxl F5Ako] ofgh Hol|A FhHET. Sljol| A=
HzZ2 FETFARINE (Kim et al., 1985)2] A7E 314
o] ZtEFE WA M. echinatum (Roth) Singer©] Xl
Har, s HAF- A =7 (1)(Park and Kim, 1987)3
g4k MAIEZH(Kim and Kim, 1990)°] S5-8HAl<0]
ZIEEAT}. B A7e ol AMYshe FEHAE T
o] F T A1} B RALE st S EdAst
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et al., 1977; Kasuya and Knudsen, 2003)= 521421 &
& 79) 7], wek, 7t FAS| o} A, 4 £ 5

Pesigta, FEAe 2] A, TR 59 5
271, 9, TSRS A, 4, 7)) S5

AesiSich. W) BT B DR 3
2 FEie) FE0] RAlo) Sl 2t Uy ABE Bl
3 AT AA T 70% G0l A 3w FA e,
o}E 63 AN3He] ABE ez AT A
ARE 7 ol A9 REPE S AR ¥, A
HAAS Egol==E 919l F3L 1% congo red-§-<HolLf
1% phloxine&H O =2 HHGE 3 cover glassE Yl SA|
3% KOHB 0.2 A F Bashsirct. @ol 47 72
94 AR E2YFEIF 28 dv)H (Leitz Diaplan)-©-

b, W1, Aol 9] 2] s, 3] 7
T, 715e] HF 5, A= 22, Bk
v(pllelpelhs) T HATFERS] E4S MdsHA AT
TE qEe fi}%** AsE I 35—3}7 ] #18ted oF 40°C
2 6~12A1KF BF AZxste] AiEE 40+2%, 18~20°C, &F
Aof] BES1A1 I}, 2732 Methuen Hand book of Color
(Kornerup and Wanscher, 1983)& =3t 7]&35I5H.
FAMIESHAR] T8 Sl SeAEY EE 21 A
AA|ol| X 213 CTAB (cetyltrimethyl ammonium bromide)
WHO 2 genomic DNAS 531t ITS (Internal Tran-
scribed Space) GHS F2493}7] I3t primer= ITS13}
ITS4E AFE3} 2™ (Gardes and Bruns, 1993), ESCO
Swift Maxpro (Bio-Rad, USA)E ©|-&3l S33Idtt. 5
#% PCR 2H=2 purification kit (AccuPrepPCR & Gel
Extraction Kit, Bioneer, Korea)S AF&-3le] A & &)
Macrogen®ll G7IME E45 o=ttt T3, AlEeH
FATA A4S 9l 9714LS Clustal W2 2= T30
2 multiple alignmentE 3F3L, MrBayes v3.1-5 AM8-5}<
phylogenetic treeS “1HT}. Phylogenetic treev= MCMC
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Table 1. ITS rDNA sequence retrieved from GenBank

A1 8ZS ARSI branchol] tigk A =S A7) Y5
10000 WHE- 2418 £2831e] £418 bootstrap #hS AHE-
skt ol sk 11709] ITS rDNA $7IME FR=
Table 17} 2T}

EFEMHAE Melanophyllum Velen., eskHouby 3: 569,
(1921)

Syn.: Chlorosperma Murrill, Mycologia 14(2): 96, (1922)
Chlorospora Massee, Bull. Misc. Inf., Kew: 136, (1898)
Glaucospora Rea, Brit. basidiomyc. (Cambridge): 62, (1922)

Position in classification: Agaricaceae, Agaricales, Aga-
ricomycetidae, Agaricomycetes, Agaricomycotina, Basidio-
mycota, Fungi.

Characters: Carpophores pluteoid; pileus and stipe
covered with epithelium; Lamellae free, brightly colored;
Spore print blue green, olive to green, later fuscous purple;
Stipe central, furfuraceous to shaggy at the lower portion,
subannulate; Context fleshy, inamyloid, odor cucumbers;
Hyphae with clamp connection; Spores oblong-ellipsoid
to ellipsoid, often angular, finely punctulate, without sup-
rahilar depression, without germ pore, none pseudoamy-
loid; Cystidia none; Hymenophoral trama regular. On
various substrata, mostly on the earth or on manure piles,
etc. Development of carpophores : pileostipitocarpous and
bivelagiocarpous. Tree species are known worldly.

AGAE iAo T, 2 i FaZEEoR 74
S0} Ik, FEARE Wojzl FEATL, Bhe Ag W

£ BT, tE 2L MEA AL} glor,

Edlo]= 40l 9it}, 2L 28 o3, HlojdRo|=

ojr], QolAAN7} k. FAlell= Ht Ak AR

Taxon Literature cited ITS (bp) Accession No.
Lepiota xanthophylla Mycol. Res. 108 (PT 4), 354-377 (2004) 629 AY176405
Lepiota magnispora Mycologia 102 (5), 1141-1152 (2010) 629 EU416288
Lepiota clypeolaria Mycologia 102 (5), 1141-1152 (2010) 723 EU416284
Macrolepiota affinis Sceince Publishers, USA (2012) 699 JQ683111
Macrolepiota mastoidea Fungal Divers. 45 (1), 81-98 (2010) 691 HM125531
Macrolepiota procera Fungal Divers. 45 (1), 81-98 (2010) 669 HM125514
Leucoagaricus rubrotinctus unpublished 697 JX827166
Leucocoprinus brebissonii Mycologia 95 (3), 442-456 (2003) 704 AF482859
Melanophyllum eyrei unpublished 697 AY176493
Melanophyllum sp. HCCN23988 This study 697 KF953546
Melanophyllum sp. HCCN25547 This study 637 KF953545
Chlorophyllum molybdites Mycologia 95 (3), 442-456 (2003) 720 AF482836
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Type species: Melanophyllum canali Velen
A EKEI=|'|"'I (X&) Melanophyllum eyrei (Mass.) Sing.

Lilloa 22: 436, 1951

2 3o SRBUAR SIH T a9 Wol @
Smle SRR AR

Basionym: Schulzeria eyrei Massee, Grevillea 22(no.
102): 38 (1893)

Synonym: Chlorospora eyrei (Massee) Massee, Trans.
Br. mycol. Soc. 2(5): 170 (1907) [1906] Cystoderma eyrei
(Massee) Singer, Annls mycol. 41(1/3): 170 (1943) Glauco-
spora eyrei (Massee) Rea, Brit. basidiomyc. (Cambridge):
62 (1922)Lepiota eyrei (Massee) J.E. Lange, Fl. Agaric.
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Danic. 1: 27 (1935)

Macroscopic features (Fig. 1A and 1B)

Pileus: 8~25 mm across, convex to campanulate, margin
incurved when young, then expanded to somewhat slightly
upturned, broadly umbonate to umbo around center, sur-
face white, later somewhat cream to ochraceous, especially
pale ochraceous brown at umbo, white to ochraceous
granular to fibril~floccose, margin with the remnants of
the veil when young. Context white in pileus, cream to
brownish in stipe, thin, taste mild, odor indistinct.

Lamellae: free, pale green when young, later bluish~
green, subdistant to close, edge smooth.

Stipe: 40~80x1.5~3 mm, cylindrical, equal, slightly en-
larged downward, with a few white rhizoids at the base,
surface white, in the whole length white pulverulent to
floccose when young, ochraceous, somewhat smooth when
old, hollow. Inner veil white, floccose to membranous,
usually appendiculate at pileal margin in mature and
with some remnants of veil on the stipe.

Spore print: olivaceous green.

Fig. 1. Photographs of basidiocarps of the genus Melanophyllum; A and B, Melanophyllum eyrei; C and D, Melanophyllum

haematospermum.
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Microscopic features (Fig. 2)

Spores: 4.5~4.7x2.5~3.5 um, elliptical to broadly ellip-
tical, thick~walled, without germ pore and supra hilar
depression, non dextrinoid.

Basidia: 15~24x5.5~8 um, clavate, 4~spored, basal clamps
not seen. Hymenophoral trama regular. Cheilocystidia and
Pleurocystidia absent. Pileipellis 12~45 pm diam, isodia-
matic globose, subglobose to sphaerocysts, thin~walled,
with sometimes brownish pigments at membrane. Hyphae
with clamp connections.

Edibility: unknown.

Habits & Habitats: solitary sometimes few gregarious
on the rich humus soils or among grasses in the forests,
or along the road side and paths in the forests or park,
summer to fall. Saprophytic fungi.

Distribution: Korea, Japan, Europe, North America,
Asia and North Africa. Rare in Korea.

Materials examined: Donggurung, Guri-si, Gyeonggi-do,
September 21. 2012 (HCCN 23988), Coll. by S. J. Seok.

Remarks: This species described here is characterized
by the greenish lamellae and a whitish pileus and stipe,
and also very rare species in Korea. However, M. haema-
tospermum is characterized by the surface of the pileus
and stipe farinose-granulose, spores fine warts (verrucose),
thick-walled and the spore deposit olive green when fresh,
and red brown when dry.

2t : 3717} 8~25 mmZE x| E v L F3 o]
1, b Ee oo g o] 9lon el 7k Hs)
Al HAAY FF 2 vHHE, SYHEHAE TI2HsHA
U 2t 555 0] o). -8 wlalo) A H3ika
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Fig. 2. Microscopic structures of Melanophyllum. eyrei. a,
spores (x1,000); b, basidia (x1,000); ¢, pileipellis (x400).
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23988), A} At

BF 7)o VIsE T2 FEA] 540|an, 2t tirt
ol Hol| A Aot} F2SFEHA (M. haema-
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Lo SEFEHM  Melanophyllum  haematospermum
(Bull.) Kreisel in Feddes Repert. Spec. Nov. Regni Veg.
95(9~10): 700 (1984)

Basionym: Agaricus haematospermum Bull. Herb. Fr.
13: Tab. 595 (1793)

[Synonym] (http://www.speciesfungorum.org/Names/
Names.asp.)

Agaricus echinatus Roth, Catal. Bot. 2: 255 (1800)

Agaricus echinatus Roth, Catal. Bot. 2: 255 (1800) var.



echinatusAgaricus haematophyllus Berk., Mag. Zool. Bot. 1:
507 (1837)Agaricus haematospermus Bull., Herb. Fr. 13: tab.
595, fig. 1 (1793)Agaricus haematospermus Bull., Herb. Fr.
13: tab. 595, fig. 1 (1793) var. haematospermusAgaricus
hookeri Klotzsch, in Smith, Engl. FI, Fungi (Edn 2) (Lon-
don) 5(2): 97 (1836)Cystoderma echinatum (Roth) Singer,
Annls mycol. 34(4/5): 338 (1936)Cystolepiota echinata (Roth)
SingerFungus haematospermus (Bull.) Kuntze, Revis. gen.
pl. (Leipzig) 3(2): 480, (1898)Inocybe echinata (Roth) Sacc.,
Syll. fung. (Abellini) 5: 773 (1887)Lepiota echinata (Roth)
Qul., Bull. Soc. bot. Fr. 26: 45 (1880) [1879]Lepiota hae-
matosperma (Bull.) Boud., Bull. Soc. mycol. Fr. 9: 6 (1893)
Melanophyllum canali Velen., eskHouby 3: 570 (1921) Mel-
anophyllum echinatum (Roth) Singer, Lilloa 22: 436 (1951)
[1949]Naucoria echinata (Roth) J. Schrt., in Cohn, Krypt.
-FI. Schlesien (Breslau) 3.1(33-40): 607 (1889)Pratella echi-
nata (Roth) Gillet, Hymnomyctes (Alenon): 565 (1878) Pra-
tella haematosperma (Bull.) Gillet, Hymnomyctes (Alenon):
566 (1878)Psalliota echinata (Roth) P. Kumm., Fhr. Pilzk.
(Zwickau): 73 (1871)Psalliota haematosperma (Bull.) S.
Lundell &Nannf., Fungi Exsiccati Suecici: no. 341 (1935)
Psathyra echinata (Roth) Overh., Mycologia 25(5): 428
(1933)

Macroscopic features (Fig. 1c, and 1d)

Pileus: 10~30 mm across, conical to subconical when
young, convex to nearly plane when mature, surface when
young densely covered with fine pyramidal warts, then
later granulose~farinose, cinnamon, pale brownish gray to
light grayish brown, margin incurved for a long time and
hung with veil remnants. context white, reddening when
bruised, later fading, thin, odor indistinct, taste mild.

Lamellae: cinnamon~red when young, later brown red,
finally dark brown, somewhat broad, crowded, adnexed,
edges smooth.

Stipe: 30~40x1.5~3 mm, cylindrical, the base usually en-
larged to somewhat bulbous, surface densely covered with
dingy gray~beige farinose~granulose on a wine~red back-
ground. and wine~red above the annular zone, fragile,
hollow.

Annulus: on the upper third, floccose, fugacious.

Microscopic features
Spores: 4~5.5x2~3 um, cylindric~elliptic, fine warts (ver-
rucose), thick~walled, without germ pore, spore print olive
green when fresh, quickly turns red~brown when dry.
Basidia: 28~32x5.5~6.5 um, cylindric~clavate, 4~spored,
without basal clamp. Cheilocystidia and pleurocystidia
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not seen.

Pileipelis: composed of pyriforme, vescicular to subglo-
bose cells, 16~35x10~25 um, thin~walled, deeper hyphae
periclinal, 2.2~4.5 um across, some with clamp connec-
tions.

Edibility: unknown.

Habits & Habitats: solitary to gregarious on the damp
to moist rich humus soils in the forests, or along side
forest road and paths, late summer to fall.

Distribution: Korea, Japan, Europe, North America,
Asia and North Africa.

Materials examined: Donneco, Sanghyo-Dong, Seo-
gwipo-si, Jeju-do, July 1. 2004 (HCCN12069), Coll. by Y.
S. Kim; Mt. Chiak, Wonju-si, Gangwon-do, August 16.
2004 (HCCN 12304), Coll. by S. J. Seok; Sangye-dong,
Seogwipo-si, Jeju-do, July 1. 2006 (HCCN13643), Coll.
by Y. S. Kim; Mt. Deogyu Seolcheon-myeon, Muju-gun,
Jeollabuk-do, July 6. 2006 (HCCN13735), Coll. by S. J.
Seok; Mt. Seorak, Inje-gun, Gangwon-do, September 28.
2012 (HCCN24180), Coll. by S. J. Seok; Donggurung,
Guri-si, Gyeonggi-do, September 25. 2012 (HCCN24125),
Coll. by S. J. Seok; Donggurung, Guri-si, Gyeonggi-do,
October 3. 2013 (HCCN235547), Coll. by S. J. Seok.

Remarks: This tiny mushroom with red lamellae is a
rare species in Korea, and reminds one of genus Dermo-
cybe. But the former differs from genus Dermocybe by the
farinose~granulose surface of the pileus and stipe, spores
fine warts (verrucose), thick~walled and the spore deposit
olive green when fresh, and red brown when dry. The
another species of this genus, M. eyrei (Mass.) Sing. is
characterized by blue~green lamellae and a whitish
pileus and stipe.

2t A717F 10~30 mmE x5 ~ 953
ol el WHLTE o) WA o= Frk. HH o]
QA1) Sfetl=A B0} BEse) glont, WAt Bl
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2 BE AT Ko Folglor, o] HAW jset
o] Bl Itk 2AL ghL, Wajol} A A
e} 23 #ajo] glolic. WAl BRI, vhe
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FEA Wil (L=40~50), EE-EFEAIH, Fo
Tk WL, oA lo] A w3, AderEn 24
48wt} g ale W), FE e He.

b : 37|17} 30~40x1.5~3 mmZ YFFo|H, o] 7H=
ohs sl Todelr, wRe EegAA Hgol
Ausgd Wolae] BA-mgandz sjEsl 9
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B 3=, 9, 71, 51, oo}, Jolzelrt

ANBAR : AFE HAEA] EUIS, 2004. 7. 1. (HCCN
12069), AHAA} 7 ; BT QFA] X9kt 2004. 8. 16.
(HCCN12304), AH32F M) AlFE AAZA] odEs,
2006. 7. 1. (HCCN13643), AL AUA; A8 T+
o AW G54 2006. 7. 6. (HCCN13735), J-A 2424}
A= QAT AoFak, 2012. 9. 28. (HCCN24180), AH-AF
M2} A7 = A B, 2012. 9. 25. (HCCN24125),
AN} XAt A7E FEA] B, 2013. 10. 3. (HCCN
235547), A2} A=At

BF A FEAS 7R A2 AL Jujel] 8 FF]
), 537 ATHAE (Dermocybe)s VA gt 12k

Lepiota xanthophylla AY176405

100

HCCN 23988
100

100

100 98

A= 2k B sEol A~ g dolar, k= AL
vk E717F e, FARL T, FAREL A
w) ge]B=AS ujopy) AP A4S "rke HollA
TEHET M. eyrei (Mass.) Sing> T-54°] J54& o
™, 2ttt wAkS drles follA A 3
EARESAR 54 7 HEY AT FdTAE &
233}7] 218l NCBI GenBank database®] Lepiota & 3%,
Macrolepiota %5 37, Melanophyllum 45 27§, Chlorophyllum
4 18, Leucocoprinus 45 1§, Leucoagaricus % 159
rDNA ITS 97|14 € dataE ©]-83}% Mrbayes v3.1= Phy-
logenetic treeS “L5TH(Fig. 3). 41 23}, Melanophyllum
< groupdl] 3O} Q= 2SI = JATH HCCN
239882 M. eyrei (Vellinga, E. C., 2012; Accession No.
AY176493)9} 98%2] /5735 HIIIL HCCN25547& M.
haematospemum (Vellinga, E. C., 2012; Accession No. AY

176494)7} 91%2] 548 BTt

4 9

kit STEHAE (Melanophyllum)] & THd=} 1
TS AR HAA 2F0] ERIFESIAL, M. eyreic
U] V7155 M. haematospermum-2 71& BI1E 5]
ATt F T4 FETH dnFH EAS V|RE o]Fo]
FaL, =3 ITS 971448 48 F3l o]FoRt. v7|=
T HASFEWMA O E AHsIar, 71EER eSS

WA o) EAS nasigT.

Lepiota magnispora EU416288

Lepiota clypeolaria EU416284

Melanophyllum eyrei AY176493

HCCN 25547

Melanophyllum haematospermum AY176494

Chlorophyllum molybdites AF482836

51
100

100

100

Leucocoprinus brebi: i AF482859
Macrolepiota affinis JQ683111

Macrolepiota mastoidea HM125531

'——— Macrolepiota procera HM125514

0.04

Leucoagarticus rubrotinctus JX827166

Fig. 3. Phylogenetic tree based on the ITS rDNA region (ITS1-ITS4) through Bayseian analysis of 1x10° generations with

branch lengths of a 50% majority rule consensus tree.



aAMe =2

B Aye w18 a9 EdAs sdIs o
TANEALY (AR E: PJ008676)2] Aol L3l o] Fo%
AeolH, olol] ZA=HU .

=Ly

Fink, B. and Murrill, W. A. 1922. Notes and brief articles. My-
cologia. 14(2):90-98.

Gardes, M. and Bruns, T. 1993. ITS primers with enhanced
specificity for basidiomycetes: application to the identification
of mycorrhizae and rusts. Mol. Ecol. 2:113-118.

Kasuya, T. and Knudsen, H. 2003. Two new records for Japan,
Lepiota calcicola and Melanophyllum eyrei (Agaricaceae), My-
coscience, 44: 327-329.

Kim, S. S. and Kim, Y. S. 1990. Korean mushrooms. 1-391. Yu-

5‘%

#

1 g

gm
1
&
re
-

211

poong Publishing Co., Seoul. (in Korean).

Kim, Y. S., Jung, H. C,, Cha, D. Y. and Kim, D. S. 1985. Synthetic
management of wild mushroom resourses, Agricultural Sci-
ence Institute. 1-534. RDA. (in Korean).

Kornerup, A. and Wanscher, J. H. 1983. Methuen handbook of
colour, 3rd. 1-252. Fletcher and Son Ltd. Norwich.

Largent, D. L., Johnson, D. and Watling, R. 1977. How to identify
mushrooms to genus. 3:1-147. Mad River Press.

Park, J. S. and Kim, Y. S. 1987. Colored mushrooms in Korean
(1). 1-304, Hanjin Publishing Co. Seoul. (in Korean).

Rea, C. 1922. British Basidiomycetae: A handbook to the larger
British fungi. 1-799. Cambridge University.

Singer, R. 1986. Agaricales in modern taxonomy, Fourth edition,
pp- 1-981. Koeltz Scientific Books, Koenigstein.

Velenovsky, J. 1921. Ceské Houby. 3: Ceskd Botanickd Spolecnost:
Prague. 425-632.

Index Fungorum [Internet]. Index fungorum; c2008 [cited 2013
Oct. 10]. Available from: http://www.indexfungorum.org/
Nmes/Names.asp




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


