Pan et al. / J Zhejiang Univ Sci B 2008 9(10):829-834 829

Journal of Zhejiang University SCIENCE B

ISSN 1673-1581 (Print); ISSN 1862-1783 (Online)
www.zju.edu.cn/jzus; www.springerlink.com
E-mail: jzus@zju.edu.cn

JZUS

Diversity analysis of soil dematiaceous hyphomycetes from

*

the Yellow River source area: I

Hao-gin PAN, Jin-feng YU, Yue-ming WU, Tian-yu ZHANG'*, Hong-feng WANG
(Mycological Laboratory, Department of Plant Pathology, Shandong Agricultural University, Tai’an 271018, China)
"E-mail: tyzhang1937@yahoo.com.cn
Received July 24, 2008; revision accepted Aug. 11, 2008

Abstract: Twenty-four soil samples of eight ecosystem-types around the Yellow River source area were investigated for the
number and specific composition of soil dematiaceous hyphomycetes by dilution plate technique. And then the co-relationship
between genus species of soil dematiaceous hyphomycetes and ecosystem-types was analyzed. The results show that the amount
and species distribution of soil dematiaceous hyphomycetes had an obvious variability in different ecosystem-types, and that the
dominant genus species varied in the eight ecosystem-types studied, with Cladosporium being the dominant genus in seven of the
eight ecosystem-types except wetland. The index of species diversity varied in different ecosystem-types. The niche breadth
analysis showed that Cladosporium had the highest niche breadth and distributed in all ecosystem-types, while the genera with a
narrow niche breadth distributed only in a few ecosystem-types. The results of niche overlap index analysis indicated that
Stachybotrys and Torula, Doratomyces and Scolecobasidium, Cladosporium and Chrysosporium had a higher niche overlap,
whereas Arthrinium and Gliomastix, Phialophora and Doratomyces, Oidiodendron and Ulocladium had no niche overlap.
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INTRODUCTION

Microorganisms take part in the soil material
transformation process, and play an important role in
soil formation, fertility evolution, plant nutrient in
effect, soil structure formation and improvement, and
degradation and purification of the toxic substances
(Zhong and Cai, 2004; Donnison et al., 2000; Buée et
al., 2007; Heilmann-Clausen and Christensen, 2003).
Nutrient cycles caused by soil microorganisms play
an important part in stability and improvement of the
service functions of the soil ecosystem (Rogers and
Tate, 2001). Therefore, the study of the number of soil
microorganisms can reveal the important link of en-
ergy floating and material recycling in the ecosystem.

As an important component of soil microorgan-
isms, fungi take a very important position in structure
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and function of the ecosystem. They can decompose
organic matter, form humus, release nutrients, as-
similate soil carbon, and fix inorganic nutrition
(Ogram, 2000; Kirkegaard et al., 2000). We investi-
gated the species, components, ecological distribution,
diversity and niche breadth of the soil dematiaceous
hyphomycetes at genus level in the Yellow River
source area. A diversity comparison and analysis of
the soil dematiaceous hyphomycetes at genus level
were also carried out to reveal the basic characteris-
tics, distribution and species diversity of the soil de-
matiaceous hyphomycetes in different ecosys-
tem-types in this area.

MATERIALS AND METHODS

Study sites
The Yellow River originates in the north of
Bayan Har in Qinghai Province, China. The regions
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over Longyan gorge are known as the Yellow River
source area, including 18 counties, i.e., Qumalai,
Maduo, Dari, Gande, Chengduo, Magqin, Jiuzhi,
Xinghai, Henan, Zeku, Gonghe, Tongde, Jianzha,
Tongren, Guide, Xunhua, Hualong, and Guinan. The
Yellow River source area lies in the hinterland of the
Qinghai-Tibetan Plateau and the average altitude of
most the area is over 4000 m. It is mostly covered
with grasslands, forests, glaciers and gobi in which
farming areas are mainly distributed in the down-
stream of the Yellow River source area. The climate is
typical plateau-inland climate: cold, drought, windy,
strong radiation and less rainfall. Soil types are the
alpine meadow soil, mountain grassland soil and cold
desert soil. The ecological environment in this area is
very fragile.

Sample collection

Soil samples tested in the present investigation
were collected from eight counties, viz. Gonghe,
Guide, Guinan, Zeku, Tongde, Henan, Tongren and
Jianzha. Each sample was collected 2~10 cm deep
from the surface soil at several points in one ecosys-
tem-type, according to various vegetation, elevation,
and other environmental factors. Each sample con-

tained about 100 g soil and was placed in a plastic bag.

All samples were kept in 4 °C freezer after being
taken back and isolations were carried out within two
months.

Isolation methods

Soil plate method and soil-dilution plate method
were used. Each sample was repeated 4 times. Soils
were cultured for 3 weeks at 20 °C, and the amount of
soil dematiaceous hyphomycetes colonies was cal-
culated and identified for species.

Data analysis

The following indicators were used to analyze
the diversity of soil dematiaceous hyphomycetes:

Richness (S5): the total number of species in the
community;

Berger-Parker dominance index: d=N/N, in
which N; represents the number of species i, and N
represents the total number of the species in the
community;

Shannon-Wiener diversity index (Lloyd et al.,

1968): H ’=—ZHlnP,., in which P; represents the

i=1

proportion of the individual i number to the total
number in the community;

Pielou evenness index (Pielou, 1966): J=H'/InS,
in which H' represents the Shannon-Wiener diversity
index, and S represents the total number of species in
the community;

Levins niche width index: B=1/) P’, in
which P; represents the proportion of individual i in
the resource;

Pianka niche overlap index: O, = (Z B, P, )/

ZP;; ZP; , in which Oy represents the niche
k=1 k=1

overlap between the species i and j; Py and Py rep-
resent the proportions of species i and j in resource £,
respectively; r represents the total number of re-
source.

DPS 3.01 and EXCEL 2003 were used in data
analysis.

RESULTS

Species composition and dominance index analysis

Forty-three isolates of soil dematiaceous hy-
phomycetes from 24 soil samples were obtained, of
which 33 species in 18 genera were identified. These
genera included Alternaria, Arthrinium, Chrysospo-
rium, Cladosporium, Doratomyces, Gliomastix,
Humicola, Monodictys, Myrothecium, Oidiodendron,
Phialophora, Scolecobasidium, Scytalidium, Stachy-
botrys, Torula, Ulocladium, Veronaea and
Wardomyces.

The genus is classified as a dominant, general, or
rare genus, according to the dominance index of >0.1,
0.01~0.1, and <0.01, respectively (Gao and Long,
1996). Thus, Cladosporium was identified as a
dominant genus in seven of the eight ecosystem-
types except wetland (Table 1). In desert, Cladospo-
rium and Myrothecium were dominant genera while
others did not distribute. Chrysosporium and Glio-
mastix were dominant genera in grassland while
Humicola, Monodictys, Myrothecium, Oidiodendron,
Scytalidium and Veronaea were general genera. Al-
ternaria, Phialophora, Scytalidium, Stachybotrys and
Ulocladium were general genera in gobi. Stachybot-
rys and Torula were dominant genera in forest soil
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Table 1 Total numbers (7) and dominance index of soil dematiaceous hyphomycetes at genus level in different ecosys-

tem-types in the Yellow River source area

Dominance index

Gl G2 G3 G4 G5 G6 G7 G8 @GY9 GlO Gl Gl2 GI3 Gl4 GIS Gl6 G17 GI8
El 0 0 0 077 0 0 0 0 023 0 0 0 0 0 0 0 0 0 39
E2 0 027 05 0 051 0.017 0.03 0.017 0.017 0 0 002 0 0 0 0.077 0 117
E3 0.1 0 0 073 0 0 0 0 0 0 0025 0 00250025 0 0.1 0 0 40
E4 0 0 0 05 0 0 0016 0 003 O 0 002 003 013 0.13 0 0 0.08 ol
E5 002 0 0 073 0 0.07 0 0.07 0.02 0 0024 0 0 002 0 002 0 0 41
E6 0 0 0 041 013 0 0.0128 0 005 0 0 013 005 010 0 0 0 0 39
E7 028 017 0 056 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18
E8§ 0 0 0 005 0 0054 0 0 0 0 076 0 0.027 011 0 0 0 0 37

Ecosystem-types: El: desert; E2: grassland; E3: gobi; E4: forest; ES: alpine meadow; E6: farmland; E7: wasteland; E8: wetland. Genera: G1:
Alternaria; G2: Arthrinium; G3: Chrysosporium; G4: Cladosporium; G5: Doratomyces; G6: Gliomastix; G7: Humicola; G8: Monodictys; G9:
Mpyrothecium; G10: Oidiodendron; G11: Phialophora; G12: Scolecobasidium; G13: Scytalidium; G14: Stachybotrys; G15: Torula; G16: Ulo-

cladium; G17: Veronaea; G18: Wardomyces

while Myrothecium, Scolecobasidium, Scytalidium
and Wardomyces were general genera. All the genera
distributed in alpine meadow were found to be gen-
eral genera except the genus Cladosporium. In farm-
land soil, Doratomyces and Scolecobasidium were
dominant genera while the others were general
genera. In wetland, the dominant genera were Phia-
lophora and Stachybotrys. Chrysosporium, Dorato-
myces, Oidiodendron, Torula, Veronaea and War-
domyces distributed only in one or two ecosys-
tem-types. The results show that the distribution of
the dominant and general genera of soil dema-
tiaceous hyphomycetes varied in the eight ecosys-
tem-types, and Cladosporium was the only genus
distributed in all the eight ecosystem-types and was
dominant in seven of them.

Diversity analysis of soil dematiaceous hyphomy-
cetes

As shown in Table 2, the diversity indices of
grassland, forest and farmland were much higher than
those of other ecosystem-types. The farmland soil had
the highest diversity index in all eight ecosys-
tem-types while the diversity index of desert was the
lowest. In the eight ecosystem-types, the wasteland
was the highest in evenness, while the alpine meadow
was the lowest. Nine genera were isolated from
grassland soil while only two genera were isolated
from desert. The numbers between three genera iso-
lated from wasteland soil varied notably, so that the
Shannon-Wiener diversity index of this ecosystem
was small. Because there was less difference between

Table 2 Community characteristics of soil dema-
tiaceous hyphomycetes in the Yellow River source area

Ecosystem-type Richness Diversity Evenness
Y YP€  index () index (H)  index (J)
Desert 2 0.77935 0.77935
Grassland 9 2.08573 0.65798
Gobi 6 1.39989 0.54155
Forest 8 2.05232 0.68411
Alpine meadow 7 1.53520 0.51173
Farmland 8 2.44364 0.87044
Wasteland 3 1.41527 0.89294
Wetland 5 1.24713 0.53711

the numbers of each genus, the Shannon-Wiener di-
versity index of farmland soil was the highest in all
ecosystems.

Niche breadth analysis of soil dematiaceous hy-
phomycetes

According to niche breadth theory, niche breadth
can reflect the scope and intensity of the organism
activities. As shown in Fig.1, Cladosporium had the
widest niche breadth, while Scytalidium was the next.
The niche breadths of Torula, Arthrinium, Dorato-
myces, Veronaea, Chrysosporium, Oidiodendron and
Wardomyces were the lowest in 18 genera isolated.
Cladosporium distributed in all the 8 of ecosystem-
types, indicating that it had a strong ability to adapt to
the environment. In contrast, the genera with lower
niche breadth distributed only in individual ecosys-
tem-types, reflecting their weak environment adapt-
ing ability.
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Fig.1 Niche breadth of soil dematiaceous hyphomycetes
in the Yellow River source area

Niche overlap analysis of soil dematiaceous hy-
phomycetes

As shown in Table 3, Stachybotrys had a higher
niche overlap with Torula and a lower niche overlap
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with Alternaria; Doratomyces had a higher niche
overlap with Scolecobasidium; Cladosporium had a
higher niche overlap with Monodictys, Veronaea,
Chrysosporium, Gliomastix, Oidiodendron and Scy-
talidium, but a lower niche overlap with the other
genera; Gliomastix had a higher niche overlap with
Monodictys, Veronaea and Chrysosporium, but a
lower niche overlap with Alternaria; and Phialo-
phora had a lower niche overlap or no overlap with
all the other genera. Several genera had no niche
overlap with one another; for example, Arthrinium
had no niche overlap with other genera except for
Cladosporium and Alternaria. This illustrated that
some genera of soil dematiaceous hyphomycetes
have no or very weak competing power for natural
resources. Contrarily, the genera with higher niche
overlap between or among others generally have
strong competing power. The distribution of soil
dematiaceous hyphomycetes in eight ecosystem-
types agreed with their niche breadth and niche
overlap.

Table 3 Niche overlap of soil dematiaceous hyphomycetes in the Yellow River source area

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 1 061 041 035 039 047 026 0.12 0.18 0.05 0.74 0.67 0.67 0.73 048 0.67 039 0.76
2 1 003 002 021 026 024 0 021 0.003 023 021 021 0.22 030 020 021 0.33
3 1 064 0 012 0 0 0 004 015 0 0 010 0 0 0 026
4 1 0 008 O 077 0 0.03 009 0 0 007 0 0 0 0.17
5 1 081 020 O 0 0 0 0 0 0 018 0 1 053
6 1 055 0 040 041 006 O 0 016 052 0 081 0.78
7 1 0 098 0 0 0 0 0 093 0 020 0.63
8 1 0 0 0 0 0 0 0 0 0 0
9 1 0 0 0 0 0 091 0 0 053
10 1 002 0 0 030 0 0 0 028
11 1 08 0.8 094 029 080 0 043
12 1 1 086 037 1 0 053
13 1 086 037 1 0 053
14 1 031 08 0 053
15 1 037 0.18 0.78
16 1 0 053
17 1 053
18 1

Note: 1: Cladosporium; 2: Myrothecium; 3: Ulocladium; 4: Alternaria; 5: Torula; 6: Stachybotrys; 7: Scolecobasidium; 8: Arthrinium; 9:
Doratomyces; 10: Phialophora; 11: Monodictys; 12: Veronaea; 13: Chrysosporium; 14: Gliomastix; 15: Humicola; 16: Oidiodendron; 17:
Wardomyces; 18: Scytalidium
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DISCUSSION AND CONCLUSION

Diversity of soil fungi and vascular plant species
are positively related, and farming, burning, logging,
grazing, irrigation and fertilization could change the
fungal diversity (Christensen, 1981; Claridge et al.,
2000). Some researches also showed that the soil pH,
organic matter content and water were the main fac-
tors affecting the fungus numbers and diversity (Yu et
al.,2007; Dong et al., 2004; Song et al., 2004; Zhang
et al., 2001; Ju et al., 2008). We studied the soil de-
matiaceous hyphomycetes in eight ecosystem-types
around the Yellow River source area. The results
showed that the amounts and distribution of soil de-
matiaceous hyphomycetes at genus level had a close
relation with ecosystem-types, and the dominant
genera of soil dematiaceous hyphomycetes were dif-
ferent in the eight ecosystem-types studied.
Cladosporium was the dominant genus in seven
ecosystems and Phialophora was the dominant genus
in wetland. The species diversities of soil dema-
tiaceous hyphomycetes in farmland, grassland and
forestland were much higher than those in the other
ecosystem-types. Among the eight ecosystem-types
in the Yellow River source area, farmland soil con-
tains rich organic matters, and is located at the regions
of relatively low altitudes where temperature and
humidity are relatively high than in other ecosystem-
types. Forestland and grassland are covered with bet-
ter vegetation and the soil environment is relatively
steady. Therefore, the diversity index of soil dema-
tiaceous hyphomycetes in these ecosystem-types was
much higher. Due to the fragileness and the lack of
organic matter in the soil of desert-type of ecosystem,
the number of species and the diversity index of soil
dematiaceous hyphomycetes were lower than those of
any other ecosystem-types studied.

Among the various genera and species of soil
dematiaceous hyphomycetes in the Yellow River
source area, Cladosporium was the only genus that
distributed in all the eight ecosystem-types and had a
widest niche breadth, indicating that it adapts to dif-
ferent environment well. The genera with a narrow
niche breadth distributed only in a few types of eco-
systems. The relationship between distribution of soil
dematiaceous hyphomycetes and their special re-
quirements for temperature and nutrition needs to be
further investigated in the future.

References

Buée, M., Courty, P.E., Mignot, D., Garbaye, J., 2007. Soil
niche effect on species diversity and catabolic activities in
an ectomycorrhizal fungal community. Soil Biology and
Biochemistry, 39(8):1947-1955. [doi:10.1016/j.s0ilbio.2007.
02.016]

Christensen, M., 1981. The Fungal Community: Its Organiza-
tion and Role in the Ecosystem. Marcel Dekker, New
York.

Claridge, A.W., Barry, S.C., Cork, S.J., Trappe, J.M., 2000.
Diversity and habitat relationships of hypogeous fungi. II.
Factors influencing the occurrence and number of taxa.
Biodiversity and Conservation, 9(2):175-199. [doi:10.
1023/A:1008962711138]

Dong, A.R., Lv, G.Z., Wu, Q.Y., Song, R.Q., Song, F.Q., 2004.
Diversity of soil fungi in Liangshui natural reserve,
Xiaoxing’anling forest region. Journal of Northeast For-
estry University, 32(1):8-10 (in Chinese).

Donnison, L.M., Griffith, G.S., Hedger, J., Hobbs, P.J.,
Bardgett, R.D., 2000. Management influences no soil
microbial communities and their function in botanically
diverse hay meadows of northern England and Wales.
Soil Biology and Biochemistry, 32(2):253-263. [doi:10.
1016/S0038-0717(99)00159-5]

Gao, X.F., Long, M.S., 1996. Beetle Community Ecology.
China Agriculture Press, Beijing (in Chinese).

Heilmann-Clausen, J., Christensen, M., 2003. Fungal diversity
on decaying beech logs-implications for sustainable for-
estry. Biodiversity and Conservation, 12(5):953-973.
[doi:10.1023/A:1022825809503]

Ju, T.Z., Chen, Y., Chang, C.H., An, L.Z., 2008. The diversity
of soil fungi and its relations with fertility factors in taxus
chinensis (Pilg.) rehd community of Xiaolongshan of
Tianshui City. Research of Environmental Sciences,
21(1):128-132 (in Chinese).

Kirkegaard, J.A., Sarwar, M., Wong, P.T.W., Mead, A., Howe,
G., Newell, M., 2000. Field studies on the biofumigation
of take-all by Brassica break crops. Australian Journal of
Agricultural Research, 51(4):445-456. [doi:10.1071/AR
99106]

Lloyd, H., Zar, J.H., Karr, J.R., 1968. On the calculation of
information-theoretical measures of diversity. Am. Mid.
Nat., 719(2):257-272. [doi:10.2307/2423177]

Ogram, A., 2000. Soil molecular microbial ecology at age 20:
methodological challenges for the future. Soil Biology
and Biochemistry, 32(11-12):1499-1504. [doi:10.1016/
S0038-0717(00)00088-2]

Pielou, E.C., 1966. The measurement of diversity in different
types of biological collections. J. Theor. Biol., 13:
131-144. [doi:10.1016/0022-5193(66)90013-0]

Rogers, B.F., Tate, R.L., 2001. Temporal analysis of the soil
microbial community along a toposequence in pineland
soil. Soil Biology and Biochemistry, 33(10):1389-1401.
[d0i:10.1016/S0038-0717(01)00044-X]



834 Pan et al. / J Zhejiang Univ Sci B 2008 9(10):829-834

Song, F.Q., Tian, X.J., Li, Z.Q., Yang, C.L., Chen, B., Hao, J.J.,  Zhang, C.B., Jin, Z.X., Li, J.M., 2001. Diversity of bacterial

Zhu, J., 2004. Diversity of filamentous fungi in organic physiological groups and microbial flora in the soil of
layers of two forests in Zijin Mountain. Journal of For- eight forest types of Tiantai Mountain, Zhejiang. Biodi-
estry Research, 15(4):273-279. [doi:10.1007/BF02844951] versity Science, 9(4):382-388 (in Chinese).

Yu, C., Lv, D.G., Qin, S.J., Du, G.D., Liu, G.C., 2007. Mi- Zhong, W.H., Cai, Z.C., 2004. Methods for studying soil
crobial flora in Cerasus sachalinensis rhizosphere. Chi- microbial diversity. Chines Journal of Applied Ecology,
nese Journal of Applied Ecology, 18(10):2277-2281 (in 15(5):899-904 (in Chinese).

Chinese).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


