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Abstract. Ninety six genotypes, including 14 cultivars, of Trifolium subterraneum var. subterraneum and var.
yanninicum were screened in the field for resistance to Cercospora (Cercospora zebrina). Seven genotypes,
84S43-13, 84S43-15, EP132Sub-E, 84Y32-59, 83Y83-23, 84Y32-42 and 83Y79-20, were totally resistant to
Cercospora disease. A further 26 genotypes, including the cvv. Meteora and Napier, had an incidence of
Cercospora of <1 (0–10 scale) and no consequent leaf collapse from the disease (score 0; 0–10 scale), while
15 genotypes had incidence scores between 1 and 2 without any leaf collapse evident. There was excellent overall
correlation between Cercospora incidence and leaf collapse across the genotypes tested, with both strong quadratic
(y = –0.17x2 + 2.50x + 1.33; R2 = 0.89) and linear (y = 0.96x + 1.63; R2 = 0.82) components to this relationship.
There was circumstantial evidence of ecogeographical differences for Cercospora resistance among ecotypes
collected from different regions. Of eight overseas introductions with Cercospora incidence scores of <2 and a
Cercospora leaf collapse score of 0, six were from Sardinia and one each were from Portugal and Greece. In
contrast, all seven Sicilian ecotypes had Cercospora incidence scores of 7.75 or greater. The high degree of resistance
observed in many of the genotypes to Cercospora highlights the existence of many excellent sources of resistance that
could be exploited in breeding and development programmes to minimise production losses in Australian
subterranean clover pastures.

Introduction
Subterranean clover (Trifolium subterraneum) is

still the most important pasture legume species in
Western Australia, where it has been sown over 6.5 million ha
(Gladstones 1975). Cercospora disease (caused by
Cercospora zebrina), has been reported on clovers in
Western Australia (Barbetti 1983, 1985, 1991; Bokor 1983),
eastern Australia (Valder 1954; Anon. 1964, 1975) and in
North America (Hanson 1953; Baxter 1955, 1956; Berger
1962; Berger and Hanson 1963; Pratt 1984). C. zebrina
is well adapted to the Mediterranean-type environment of
south-west Western Australia, where it readily oversummers
on infested clover residues to release conidia ∼2 weeks
after the first substantial rainfall of the winter growing
season, there being a significant relationship between
numbers of conidia released with field disease incidence
(Barbetti 1987c). On highly susceptible subterranean
clover cultivars, it can cause severe losses in herbage
and seed yield (Barbetti 1987a, 1987b; Pratt 1987,
1989), an indication of the need to ensure that future
cultivars have adequate resistance. Variation in resistance

to Cercospora disease has been demonstrated under
controlled conditions (Pratt 1984; Barbetti 1985) and in
the field (Barbetti and Nichols 1994), but Barbetti and
Nichols (1994) advocated that all potential new cultivars and
parental materials are best screened for Cercospora resistance
under field conditions as this gives the most reliable indication
of commercial field performance.

This paper reports the results of field screening
of 82 advanced breeding lines and 14 cultivars of
T. subterraneum var. subterraneum and var. yanninicum
clovers for resistance to Cercospora.

Methods
Eighty two breeding lines of T. subterraneum var. subterraneum and

var. yanninicum clovers were screened for resistance to Cercospora
(Table 1). Their performance was compared with 14 control cvv.
(Coolamon, Daliak, Dalkeith, Denmark, Esperance, Gosse, Izmir,
Junee, Meteora, Mount Barker, Napier, Nungarin, Seaton Park and
Urana). Screening was conducted at the University of Western Australia,
Shenton Park Field Station, Perth, Western Australia. Plots consisted of
double rows 1 m long with a row spacing of 10 cm. A 1 m bare ground
buffer surrounded all double rows. There were two replications arranged
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Table 1. Incidence of leaves affected by, and amount of leaf collapse from, Cercospora zebrina at the end of October
for 96 genotypes of Trifolium subterraneum in the field

Genotype Subspecies Origin of Cercospora Cercospora
genotype incidenceA leaf collapse

84S43-13 S Crossbred 0 0
84S43-15 S Crossbred 0 0
EP132Sub-E S Sardinia 0 0
83Y79-20 Y Crossbred 0 0
83Y83-23 Y Crossbred 0 0
84Y32-42 Y Crossbred 0 0
84Y32-59 Y Crossbred 0 0
84S43-18 S Crossbred 0.25 0
84S43-20 S Crossbred 0.25 0
EP125Brachy-D S Sardinia 0.25 0
MeteoraB Y Greece 0.25 0
83Y70-06 Y Crossbred 0.25 0
84Y21-01 Y Crossbred 0.25 0
84Y25-12 Y Crossbred 0.25 0
84Y32-51 Y Crossbred 0.25 0
83S37-01 S Crossbred 0.5 0
CPI 103906F S Portugal 0.5 0
EP142Sub-F S Sardinia 0.5 0
84Y25-05 Y Crossbred 0.5 0
78YYS01-04 Y Crossbred 0.5 0
83Y79-01 Y Crossbred 0.5 0
83Y79-07 Y Crossbred 0.5 0
83Y79-26 Y Crossbred 0.5 0
80S50-02 S Crossbred 0.75 0
83S05 S Crossbred 0.75 0
83S19-07 S Crossbred 0.75 0
84S43-07 S Crossbred 0.75 0
EP145Sub-D S Sardinia 0.75 0
NapierB Y Crossbred 0.75 0
83Y83-29 Y Crossbred 0.75 0
78YYS01-01 Y Crossbred 0.75 0
83Y86-02 Y Crossbred 0.75 0
83Y86-13 Y Crossbred 0.75 0
79S12-02 S Crossbred 1 0
84S43-08 S Crossbred 1 0
83Y70-04 Y Crossbred 1 0
EP158BrachySub-B S Sardinia 1.25 0
83Y81-13 Y Crossbred 1.25 0
83Y70-05 Y Crossbred 1.25 0
83Y86-04 Y Crossbred 1.25 0
83Y86-12 Y Crossbred 1.25 0.25
83S27-02 Y Crossbred 1.5 0
83Y86-10 Y Crossbred 1.5 0
EP128Brachy-I S Sardinia 1.75 0
GosseB Y Crossbred 1.75 0
84Y21-07 Y Crossbred 1.75 0
83Y83-10 Y Crossbred 1.75 0
83Y86-03 Y Crossbred 1.75 0
84S20-08 S Crossbred 2 0
84S45-11 S Crossbred 2 0
84Y25-09 Y Crossbred 2 0.25
CoolamonB S Crossbred 2.25 0
83S33-02 S Crossbred 2.25 0.25
83Y86-11 Y Crossbred 2.25 0.25

(Continued next page)
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Table 1. Continued

Genotype Subspecies Origin of Cercospora Cercospora
genotype incidenceA leaf collapse

JuneeB S Crossbred 2.5 0
83Y70-03 Y Crossbred 2.5 0
DenmarkB S Sardinia 2.75 0
84S20-10 S Crossbred 2.75 0
84Y25-11 Y Crossbred 3.25 0
84S20-03 S Crossbred 3.25 0.25
84Y32-09 Y Crossbred 3.25 0.25
84S20-11 S Crossbred 3.25 0.5
84Y32-08 Y Crossbred 3.5 0.5
84S20-02 S Crossbred 4.5 0.25
83Y86-15 Y Crossbred 4.75 0.25
84S20-01 S Crossbred 4.75 0.5
83S27-01 S Crossbred 5.5 1
Mt BarkerB S Australian naturalised 6.5 0.75
79S04 S Crossbred 6.75 2.75
EsperanceB S Crossbred 7.25 1.25
Seaton ParkB S Australian naturalised 7.25 2.25
3486-C S Sardinia 7.75 1.75
S3615-B S Sicily 8.5 7.5
DalkeithB S Australian naturalised 8.5 8.75
DaliakB S Australian naturalised 8.75 5.5
EP158BrachySub-I S Sardinia 8.75 6.75
S3609E S Sicily 8.75 7.5
S3623A S Sicily 9 7.5
S3615-D S Sicily 9 7.75
S3615-H S Sicily 9.25 9
S3617H S Sicily 9.5 5.5
82S23-15 S Crossbred 9.5 9
CIZ008Sub-K S Turkey 9.5 9.7
80S42.8.1.1 S Crossbred 9.75 5.75
82S58-11 S Crossbred 9.75 7
82S58-08 S Crossbred 9.75 7.5
IzmirB S Turkey 9.75 9
UranaB S Crossbred 10 8
S3617D S Sicily 10 8.5
81S31.18-1 S Crossbred 10 8.75
81S04-03 S Crossbred 10 9.25
CIZ008Sub-E S Turkey 10 9.5
CPI 075312 S Libya 10 9.5
81S03-25 S Crossbred 10 9.55
NungarinB S Crossbred 10 9.65
SY002 S Syria 10 9.85

Significance of genotypes P < 0.001 P < 0.001
LSD (P < 0.05) 1.89 1.28

A0–10 scale for Cercospora incidence and leaf collapse, where 0 = healthy; 10 = 100% leaves affected. S = var.
subterraneum, Y = var. yanninicum.
BRegistered cultivars.

in a randomised block design. Plots were sown in mid-May 1997, at a
density of 60 kg/ha by sowing seed into 2-cm-deep furrows and lightly
raking to cover. Seed was inoculated with Rhizobium and lime pelleted
prior to sowing. Superphosphate (9.1% P, 10.5% S) at a rate of 200 kg/ha
was topdressed prior to seeding and extra applications of superphosphate
and potash were made as required for normal plant growth during the
season. Dimethoate at a rate of 50 mL/ha was applied at approximately
fortnightly intervals throughout the season to control any red-legged

earthmite (Halotydeus destructor) or aphids present. Plots were hand-
weeded and irrigated when necessary.

Thirteen different C. zebrina isolates collected from diseased
subterranean clover in different areas of Western Australia were used
to produce inoculum for this study, WAC2030 collected from Three
Springs in 1981, WAC 3883 from Denmark in 1983, WAC isolates
5082, 5088, 5091, 5093, and 5095, all from Shenton Park in 1987,
WAC5097 from Denmark in 1987, and WAC isolates 5106, 5108,
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5113, 5114 and 5116, collected from Northam in 1987. A mixture of
C. zebrina isolates, collected from the above areas in which C. zebrina
regularly occurs in Western Australia, was used to ensure that the test
genotypes were exposed to the maximum available range of variation in
the pathogen. These isolates are lodged in the Department of Agriculture
Western Australia Herbarium Collection. One week after sowing, millet
(Panicum miliaceum) seed inoculum, grown as separate flasks of the
13 different C. zebrina isolates, was mixed and applied at a rate of
400 kg/ha. To prepare the Cercospora inoculum, five colonised agar
plugs (4-mm-diameter) of each isolate were used to inoculate 1 L
conical flasks containing sterilised millet seeds. These were prepared
by soaking 200 g of seeds overnight in distilled water, draining excess
water and then autoclaving at 121◦C for 20 min on three consecutive
days. Inoculated seeds were incubated at 25◦C on a laboratory bench
for 21 days and were shaken daily to facilitate uniform colonisation
of the seed.

The disease had established in the experimental plots
by early July. Cercospora incidence was assessed in the plots on
29 October 1997 on a 0–10 scale (Barbetti 1987a), where 0 = nil
disease, 1, = 1–10, 2 = 11–20, 3 = 21–30, 4 = 31–40, 5 = 41–50,
6 = 51–60, 7 = 61–70, 8 = 71–80, 9 = 81–90 and 10 = 91–100% of
leaves affected. Swards were also assessed on a 0–10 scale for the
amount of leaf collapse from Cercospora infection, where 0 = nil
disease, and 10 = >90% of leaves collapsed from Cercospora infection.
A score of 10 generally represented total collapse of the sward. For
each plot, both for Cercospora incidence and for the amount of leaf
collapse, a single ‘whole of plot’ assessment score was made by two
different assessors and subsequently these two scores were averaged to
present a single assessment score per plot.

Cercospora incidence and leaf collapse scores were analysed
using ANOVA with Genstat 6 Edition (Genstat Procedure Library
Release PL14). Treatment means were compared using least significant
difference (LSD) tests. Regression analysis was conducted to determine
the relationship between Cercospora incidence and leaf collapse across
the genotypes tested.

Results

Seven genotypes, 84S43-13, 84S43-15, EP132Sub-E,
84Y32-59, 83Y83-23, 84Y32-42 and 83Y79-20, were
totally resistant to Cercospora disease (Table 1). A further
26 genotypes, including var. yanninicum cvv. Meteora and
Napier, had an incidence of Cercospora <1 and no observable
leaf collapse from the disease; 15 genotypes had incidence
scores between 1 and <2 but also without any leaf collapse
evident; ten genotypes had incidence scores between 2 and
<3; eight genotypes had incidence scores between 3 and <5;
three genotypes had incidence scores between 5 and <7;
eight genotypes had incidence scores between 7 and
<9 and 19 genotypes were highly susceptible with
incidence scores between 9 and 10. There was excellent
overall correlation between Cercospora incidence and
leaf collapse across the genotypes tested, with both
strong quadratic (y = –0.17x2 + 2.50x + 1.33; R2 = 0.89) and
linear (y = 0.96x + 1.63; R2 = 0.82) components to this
relationship. All genotypes with Cercospora incidence scores
<5 had corresponding minimal leaf collapse scores of <1
and, where leaf collapse scores of 5 or more occurred, the
incidence scores were 8.5 or greater.

Discussion

The high degree of resistance observed in many of the
genotypes to Cercospora highlights the existence of many
excellent sources of resistance that could be exploited in
cultivar breeding and development programmes to minimise
future production losses from this disease. It was interesting
that the majority of the crossbred lines and overseas
introductions were more resistant to Cercospora than 11 of the
14 comparison cvv. (exceptions being cvv. Meteora, Gosse
and Napier), suggesting that the resistance in these genotypes
could be utilised to reduce the impact of Cercospora in
subterranean clover pastures of southern Australia.

There appeared to be greater levels of resistance to
Cercospora in var. yanninicum than var. subterraneum.
Among the 36 genotypes of var. yanninicum tested, 81%
had Cercospora incidence scores of <2 and a Cercospora
leaf collapse score of 0, compared with only 41% of var.
subterraneum genotypes. Furthermore, no var. yanninicum
genotypes had leaf collapse scores >0.25. The little or no
leaf collapse observed in these genotypes is of significant
importance to farmers as it is the level of leaf collapse that
most directly relates to reductions in productivity (Barbetti
1987a). At the other end of the scale, all highly susceptible
genotypes were var. subterraneum.

There was some circumstantial evidence of
ecogeographical differences for Cercospora resistance
among ecotypes collected from different regions. Of
the eight new overseas introductions with Cercospora
incidence scores of <2 and a Cercospora leaf collapse
score of 0, six (EP132Sub-E, EP125Brachy-D, EP142Sub-F,
EP145Sub-D, EP158BrachySub-B and EP128Brachy-I)
were from Sardinia, whereas the remaining genotypes,
CPI 103906F and cv. Meteora, were from Portugal and
Greece, respectively. Cultivar Denmark, originally collected
from Sardinia, also had a low (2.75) incidence score and no
leaf collapse. The remaining 14 overseas introductions had
Cercospora incidence scores of 7.75 or greater, with seven
originating from Sicily, three from Turkey, two from Sardinia
and one each from Libya and Syria. Sardinian ecotypes,
therefore, appear to be more resistant to Cercospora than
these other ecotypes, particularly compared with Sicilian
ecotypes. This raises the possibility that natural selection
has previously occurred in Sardinia to favour resistance
to this disease, despite the fact that we were not able
to locate published records confirming the presence of
this disease in Sardinia. However, larger numbers of
lines within these ecotype groupings need to be tested
before any definite conclusions can be drawn about the
importance of geographic origins in relation to resistance
to Cercospora.

There was also an association of disease scores and
flowering time (flowering times were those recorded in other
studies using the same genotypes). Of all 24 genotypes



Field performance of subterranean clovers to Cercospora Australasian Plant Pathology 201

with a Cercospora incidence >8.0, all but three (S3609E,
S3623A and 80S42.8.1.1) have a flowering time of less
than 105 days after an early May sowing in Perth
(P. Nichols, unpublished data). This suggests the possibility
of linkage of early flowering genes with genes for
Cercospora susceptibility.

Although in general there was excellent correlation
between Cercospora incidence and Cercospora leaf collapse,
some individual genotypes had more leaf collapse from
Cercospora than others for a similar level of incidence.
For example, the cvv. Dalkeith and Daliak had the same
Cerspospora disease incidence score of 8.5, but Daliak had a
much lower Cercospora leaf collapse score of 5.5 compared
with Dalkeith with a leaf collapse score of 8.75.

The extent of Cercospora incidence and leaf collapse
on susceptible genotypes in this study was very high and
likely to approach the maximum levels that occur in paddock
situations under natural disease outbreaks. For this reason, it
is considered that a single year of data is sufficient to provide
comparative results, especially as the relative performance of
cultivars was often similar to that reported in an earlier study
(Barbetti and Nichols 1994).

Acknowledgements

We thank Dr Ming Pei You for statistical analyses,
Mr William Pickering, Mr Russell Skinner and
Mr John Titterington for technical assistance, and Australian
Wool International for financial support.

References

Anon. (1964) Diseases of clovers in New South Wales. Agricultural
Gazette of New South Wales 75, 1204–1211.

Anon. (1975) Clover diseases in New South Wales. New South Wales
Department of Agriculture, Biology Branch, Plant Disease Bulletin
No. 155.

Barbetti MJ (1983) Fungal foliage diseases of pasture legumes. Journal
of Agriculture, Western Australia 1, 10–12.

Barbetti MJ (1985) Infection studies with Cercospora zebrina on pasture
legumes in Western Australia. Australian Journal of Experimental
Agriculture 25, 850–855.

Barbetti MJ (1987a) Effects of three foliar diseases on biomass and
seed yield for 11 cultivars of subterranean clover. Plant Disease 71,
350–353.

Barbetti MJ (1987b) Evaluation of fungicides for control of Cercospora
zebrina on subterranean clover. Australian Journal of Experimental
Agriculture 27, 107–111.

Barbetti MJ (1987c) Seasonal fluctuations in concentrations of airborne
conidia of Cercospora zebrina and incidence of Cercospora disease
in subterrnanean clover. Transactions of the British Mycological
Society 88, 280–283.

Barbetti MJ (1991) Response of subterranean clover varieties to
Cercospora disease under a controlled environment and in
the field. Australian Journal of Experimental Agriculture 31,
333–336.

Barbetti MJ, Nichols PGH (1994) Field resistance in Trifolium
subterraneum to Uromyces trifolii-repentis and Cercospora
zebrina. Australian Journal of Experimental Agriculture 34,
1131–1136.

Baxter JW (1955) Diseases of forage legumes in Iowa in 1954. Plant
Disease Reporter 39, 239.

Baxter JW (1956) Cercospora blackstem of alfalfa. Phytopathology 46,
398–400.

Berger RD (1962) Factors affecting growth, sporulation, pathogencity
and survival of Cercospora zebrina. Dissertation Abstracts
23, 1155.

Berger RD, Hanson EW (1963) Relation of environmental factors to
growth and sporulation of Cercospora zebrina. Phytopathology 53,
286–294.

Bokor A (1983) Cercospora zebrina found on Trifolium
subterraneum L. in Western Australia. Australasian Plant
Pathology 12, 24.

Gladstones JS (1975) Legumes and Australian agriculture. Farrer
Memorial Oration, 1975. Journal of the Australian Institute of
Agricultural Science 41, 227–240.

Hanson EW (1953) Relative prevalence and severity of the diseases of
forage legumes in Wisconsin 1946–1952. Plant Disease Reporter
37, 467–472.

Pratt RG (1984) A new Cercospora leaf and stem disease of subterranean
clover. Phytopathology 74, 1152–1156.

Pratt RG (1987) Effects of Cercospora leaf disease on seed
production of subterranean clover. (Abstr.). Phytopathology 77,
1707.

Pratt RG (1989) Relationships of infection by Cercospora zebrina
to seed production and seed quality of subterranean clover.
Phytopathology 79, 209–213.

Valder PG (1954) Diseases of clovers in New South Wales. Agricultural
Gazette of New South Wales 65, 465–471.

Received 23 August 2004, accepted 16 November 2004

http://www.publish.csiro.au/journals/app



<<
  /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
  /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 149
  /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 0.40
    /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
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 0.40
    /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
  /CropMonoImages true
  /MonoImageMinResolution 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


