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Abstract  
The kiwifruit bacterial canker has been recognized as the main kiwifruit pathogen in Sichuan and acquired 
strong resistance to chemicals during its long evolution under chemical evolutionary pressure. Base on 
biochemical testing, pathogenic testing and phylogenetic analyses, the results shown that Pseudomonas syringae 
pv. actinidiae is the causal agents of the “Hongyang” kiwifruit bacterial canker disease. Besides this bacterial 
pathogen, 14 endophytic fungi of kiwifruit leaves were also isolated and identified, including Penicillium sp. 
Colletotrichum sp. Phomopsis sp. Alternaria sp. and Nigrospora sp. 8 endophytic fungi were obtained from 
branches, such as Alternaria sp. Nigrospora sp. Phomopsis sp.and Sordaria sp. and one of the endophytic fungi 
Nigrospora sp. (No.J2) from branch showed good antagonistic activities to Pseudomonas syringae pv. actinidiae 
in vitro with the inhibition zone of 14 mm, therefore it has the potential of being used as a biological control 
agent against kiwifruit bacterial canker.  
Keywords: kiwifruit bacterial canker, endophytic fungi, “HongYang”, China, bio-control 
1. Introduction 
China is one of the most important production areas for kiwifruit around the world and known as the country of 
origin of kiwifruit. Sichuan province, located in southwest of China, has a wealth of natural resources with about 
700,000,000 m2 of kiwifruit growing areas and an annual production of 84,000,000 kg where “HongYang” 
kiwifruit is especially characterized with red color, good taste, and rich nutrient, renowned as the “national 
variety protection resource” and has become the main kiwifruit specie in Sichuan with good economical benefits 
and cultural values. However, the kiwifruit bacteria canker constitute causing serious yield loss in this area. The 
main disease symptoms were brown spots surrounded by yellow haloes on leaves and reddish exudates on twigs 
and trunks (Figure 1) which were similar to those caused by the bacterium Pseudomonas syringae pv. actinidiae 
(Psa.) in previous reports (Serizawa et al., 1989). Several studies have reported the kiwifruit bacterial canker in 
other countries, but the comprehensive research on the pathogens of kiwifruit bacterial canker in “HongYang” is 
still seldom.  
Endophytes are organisms able to live in plant tissues for a consistent part of their life cycle without inducing 
substantial damages to the host (Downing et al., 2000; Ryu et al., 2005). It is also known that endophytic fungi 
statement in abstract and introduction are an important source of bioactive compounds, some showing a real 
antifungal activity (Shimizu et al., 2000). As matter of facts, many have been already used as fungicide in a 
commercial way (Li et al., 2005). The outburst condition of kiwifruit bacterial canker in “HongYang” is 
especially serious in 2012, however, there is a particular kiwifruit plant still in healthy state while all of the 
kiwifruit plants surrounded were seriously affected. Therefore we have reason to suspect that maybe is the 
endophytic fungi in that particular plant that works. There are many researches on endophytic fungi in different 
plants, but no reports concern kiwifruit. 
In this study, we isolated and identified the kiwifruit bacterial canker pathogen on “HongYang” from reddish 
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and F3 (ACCTGGTGAAGTTGGTCAGAGC) / R4 (CGCACCCTTCAATCAGGATA). The sequences were 
then compared to the database available at the National Center for Biotechnology Information (NCBI) using 
their Blast Search Software on the NCBI website (http://www.ncbi.nlm.nih.gov/genbank). 
The biochemical test was performed according to Lelliott & Stead (Lelliott & Stead, 1998), levan production, 
presence of oxidase, Gram staining, arginine dihydrolase, metabolism of glucose, presence of fluorescent 
pigment on King”s medium B, tobacco-hypersensitivity reaction. The effect of temperature on growth was 
measured according to the amount of the bacteria produced after being incubated for 24 h at different 
temperatures (Shanghai Yiheng light incubator MGC-250BP-2, Shanghai). The relationship between the growth 
and the time was monitored according to the amount of bacteria incubated at 28°C for different amount of times. 
Shape of the pathogen was observed by a scanning electronic microscope (Hitachi cold field emission scanning 
electronic microscope S-4800, Japan).  
Three 2-year-old healthy plants were inoculated with about 1×107 CFU ml-1 of bacterium suspensions as 
described by Takikawa (Takikawa et al., 1989) as compared to water control. Only isolates bacterium reddish 
exudates from canes produced symptoms similar to those naturally observed on the buds and branches and 
identify the bacterium by molecular tests. The control plants were similarly incubated with sterile water.  
2.2 Isolation and Identification of the Endophytic Fungi 
In July 2012, branch and leaf samples of the particular healthy kiwifruit plant were taken and transported in 
plastic bags in a cooler from the field sites to the laboratory. The isolation was carried out as following: branches 
and leaves were washed under running tap water for 3 min and than air-dried. Samples were pieced into the size 
of about 0.5 cm using sterile surgical blades, soaked in 75% ethanol for 2 min, washed by sterile distilled water 
for 3 min, immersed in 0.1% HgCl2 for 20 s, and then washed by sterile distilled water for 1 min. The treated 
pieces were cultured on the potato dextrose agar (PDA) medium (potato 200 g, glucose 17 g, agar 17 g, water 
1000 ml) supplemented with streptomycin (100 μg/ml) sequentially. 
Total DNA was extracted by CTAB method (Wu et al., 2009) and PCR was performed using an Eppendorf 
Master Cycler Gradient. The strains were detected by the primers ITS1 (TCCGTAGGTGAACCTGCGG) and 
ITS4 (TCCTCCGCTTATTGATATGC). The amplified DNA fragments were purified and the sequences were 
then compared to the database available at the NCBI using their Blast Search Software on the NCBI website 
(http://www.ncbi.nlm.nih.gov/genbank). 
2.3 The Antibacterial Activity Test of the Endophytic Fungi 
The antibacterial activity was determined using the oxford-cup-plate method (cited literatures). 1×107 CFU 
suspension of PSA was dispersed on NA plates. Endophytic fungi were grown in 250 ml Erlenmeyer flasks 
containing 150 ml malt PDA liquid medium. The culture was grown with continuous shaking on a rotary shaker 
(180 rpm) at 26°C for 3 days. After incubation，endophytic fungi were harvested by a centrifugation at 5000 rpm 
for 10 min and 20 μl of endophytic fungi extracts were pipetted into a sterile oxford-cup (6 mm×10 min). These 
were placed on the surface of the plate and incubated at 30°C for 48 h. Sterile water was used as a control. 
Antibacterial activity was measured by the diameter of the inhibition zone. For the stains that showed good 
bacteriostasis, 7 generation was subcultured and the subculture was tested again to make sure the stability. 
3. Results 
Three strains from three sites were obtained. 
For colony Dujiangyan, there was no obvious symptom on cane No.1 during the first 8 days. It produced the 
reddish exudates in Day 9 with water soaked lesions appeared around the wound. For colony Shifang it was until 
the 11 days that the cane appeared obvious symptom: reddish exudates produced on twigs. For colony Ya/an, it 
took 8 days to appear the symptom on cane No.3. Bacterium with morphological, biochemical and molecular 
characteristics identical to the original isolate were re-isolated from tissue showing symptoms. 
According to the techniques reported by Lelliott and Stead (1988), these strains were positive for levan production, 
tobacco-hypersensitivity reaction and metabolism of glucose. Negative for presence of oxidase, potato soft rot, 
arginine dihydrolase, Gram staining and the presence of fluorescent pigment on King”s medium B.  
The relationship between growth and temperature was analyzed. It was demonstrated that the most suitable 
temperature for bacterium growth is around 28°C (Figure 2). It grows slowly under 0°C to 4°C. 
 



www.ccsen

Figure 2. T

 
In addition
and increa
from 0.18(
stabilized 
 

Figure 3. T
with a s

exponentia

As the Fig

net.org/jas 

The relationshi

n, the growth o
asing rapidly in
(lg) to 0.9(lg). 
at 1(lg) as Figu

The relationshi
slight upward t
al growth of ba

th
gure 4 shown, t

ip between gro
around 28°

of bacterium w
n the followin
In the period 
ure 3 shown. 

ip between bac
trend in the fir
acterium is in t
here was a slig
the bacterium i

Journal of A

owth and temp
°C (Figure 2). 

was affected by
ng 20 hours im
between 30 an

cteria growth a
rst 8 hours and
the range from
ht growth afte
is oval-shaped

Agricultural Sci

265 

erature the mo
It grows slowl

y culture time
mplying the ex
nd 36 hours, th

and time: the gr
d increasing rap
m 0.18 (l g) to 0

r which the gr
d and has a smo

ience

ost suitable tem
ly under 0°C to

e with a slight 
xponential grow
here was a slig

rowth of bacter
pidly in the fol
0.9 (l g). In the
rowth stabilize
ooth surface. 

mperature for b
o 4°C 

upward trend 
wth of bacteri
ht growth afte

rium was affec
llowing 20 hou

e period betwee
d at 1 (l g) 

Vol. 5, No. 7;

 
bacterium grow

in the first 8 h
ium is in the r
er which the gr

cted by culture
urs implying th
en 30 and 36 h

2013 

wth is 

hours 
range 
rowth 

 time 
he 

hours, 



www.ccsen

 

Figure 4. S

 

Figure 5. T
submitted 

target se
sequences 

net.org/jas 

Shape observa

The phylogene
to the GenBan

equences to sea
were selected 

ation of the bac

etic tree of the
nk in NCBI an
arch the homo
and Myrothec

Journal of A

cteria using a s
and has 

 endophytic fu
nd 22 accession
logous sequen

cium roridum w
softw

Agricultural Sci

266 

scanning electr
a smooth surfa

ungi. The ITS s
n numbers wer
nces by the BL
was used as the

war MEGA 5.0

ience

 
ronic microsco
ace 

sequences of th
re obtained. Th

LAST method i
e outgroup to c
 

ope: the bacter

 
he 22 endophy
he 22 sequence
in GenBank. H
construct the p

Vol. 5, No. 7;

rium is oval-sh

ytic fungi had b
es were used a

High homologo
hylogenetic tre

2013 

haped 

been 
as the 
ous 
ee by 



www.ccsen

 
The partia
similarity 
the strains 
There are 
kiwifruit le
by the BL
used as ou
the leaves 
As for bo
Nigrospora
seven subc
4. Discuss
We first r
kiwifruit p
is rich in s
This study
genetic sta
instance, J
strain Nigr
No.407. T
research o
for the dev
Acknowle
This work 
Reference
Downing, 

Pseud
46(4)

He, J. W., 
antivi
Fitote

net.org/jas 

Fig

al sequences o
Pseudomonas
from three sit
8 endophytic

eaves. The 22 
LAST method i
utgroup to con
are more plen

oth branches 
a sp. (No.J2 F
cultures the str
sion 
reported the en
plant showed g
species，therefo
y has been scr
ability. In rece
Jun-Wei He (H
rospora sp.; W
hese shows th
n the generatio

velopment and
edgements 

was financed 
es 
K. J., & Thom

domonas fluor
), 363-369. 

Chen, G. D., 
iral activity fro
erapia, 83, 108

gure 6. The inh

of the three st
 syringae pv. a

tes were Pseud
 fungi isolated
endophytic fu
in GenBank. H
struct the phyl

ntiful than on th
and leaves, t
Figure 6) have
rain still shows

ndophytic fun
good resistance
ore it is feasibl
reened of the 
ent years, ther

He et al., 2012 
Wen-Jen Yang 
hat Nigrospora
on of secondar

d utilization of 

by the grant fr

mson, J. A. (20
rescens for the

Gao, H., Yang
om three endo
87-1091. 

Journal of A

hibition zone o

trains from th
actinidiae refe

domonas syring
d from the br

ungi were used
High homolog
logenetic tree 
he branches.
the dominant 
e the bacterio
s good bacterio

ngi from kiwif
e to kiwifruit b
le of screening
endophytic fu
re are many p
) isolated a co
(Yang et al., 2

a sp. has the po
ry metabolites
the kiwifruit e

rom the Sichua

000). Introduct
e biocontrol of

g, F., Li, X. X
olichenic funga

Agricultural Sci

267 

f J2: The inhib

hree sites were
erences in the 
gae pv. actinid
ranches of kiw
d as the target s
gous sequences
by software M

fungus was N
static effect w
ostasis. 

fruit and detec
bacterial canke
g for endophyt
ungi: Nigrospo
papers on the 
ompound with
2012) isolated
otential of bein
s of Nigrospor
endophytic fun

an Provincial s

tion of the Ser
f phytopathoge

X., Peng, T., Gu
al strains Nigro

ience

bition zone of J

e determined 
GenBank data

diae and do not
wifruit and 14
sequences to s
s were selected

MEGA 5.0 (Fig

Nigrospora.sp
with the inhibi

cted their anti
er in the field，
tic fungi resista
ora sp. which 

antagonistic 
h antiviral activ
d a red antibac
ng the biocont
ra sp. (No.J2) w
ngi. 

scientific resea

rratia marcesce
enic fungi. Ca

uo, L. D., Yao
ospora sp., Al

 
J2 is 14 mm 

and were alig
abase. The resu
t have differen
 endophytic f

search the hom
d and Myrothe
gure 5). The en

p. One of the
ition zone of 

ibacterial activ
the endophyti

ance to kiwifru
showed great
effection of N
vity from an e

cterial agent fr
trol agent .The
will create a v

arch funds. 

ens chiA gene 
anadian journa

o, X. S. (2012)
lternaria sp. an

Vol. 5, No. 7;

gned with the 
ults confirmed

nces among the
fungi isolated 

mologous seque
ecium roridum
ndophytic fun

e endophytic f
14 mm, even 

vity. this parti
ic fungi in kiw
uit bacterial ca
t bacteriostasis
Nigrospora sp
endolichenic fu
rom Nigrospor
erefore，the fu
very broad pro

into an endop
al of microbio

. Heptaketides
nd Phialophor

2013 

high 
d that 
em.  
from 

ences 
m was 

gi on 

fungi 
after 

cular 
ifruit 

anker. 
s and 
. For 
ungal 
ra sp. 
urther 
spect 

hytic 
logy, 

with 
ra sp. 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 5, No. 7; 2013 

268 

Lelliott, R. A, Stead, D. E. (1988). Methods for the Diagnasis of Bacterial Diseases of Plants. Oxford, UK: 
Blackwell Scientific. 

Li, Y., Sung, Y. C., Liu, J. Y., Ma, Y. M., Tan, R. X. (2005). Anti-Helicobacter pyori substances from endophytic 
fungal cultures. World J. Microbiol Biotechnol, 21, 553-558. http://dx.doi.org/10.1007/s11274-004-3273-2 

Recs-George, J., Vanneste, J. L., Cornish, D. A., Pushparajah, I. P. S., Yu, J., Templeton, M. D., & Eerett, K. R. 
(2010). Detection of Pseudomonas syringae pv. actinidiae using polymerase chain reaction(PCR) primers 
based on the 16S-23S rDNA intertranscribed spacer region and comparison with PCR primers based on other 
gene regions. Plant Pathology, 59, 453-464. 

Ryu, C. M., Kim, J. W., Cho, O. H., Park, S. Y., Park, S. H., & Park, C. S. (2005). Nature of a root associated 
Paenibacillus poymyxa from field-grown winter barley in Korea. J. Microbiol Biolechnol, 15, 984-991. 

Serizawa, S., Ichikawa, T., Takikawa, Y., Tsuyumu, S., & Goto, M. (1989). Occurrence of bacterial canker of 
kiwifruit in Japan: description of symptoms, isolation of the pathogen and screening of bactericides. Annals of 
the Phytopathological Society of Japan, 55(4), 427-436. 

Shimizu, M., Nakagawa, Y., Sato, Y., Furumai, T., Igarashi, Y., Onaka, H., … Kunch, H. (2000). Studies on 
endophytic actinomycetes(I) Streptomyces sp. Isolated from Rhodooendron and its antifungal activity. J. Gen 
Plant Pathol, 66, 360-366. http://dx.doi.org/10.1007/PL00012978 

Takikawa, Y., Serizawa, S., Ichikawa, T., Tsuyumu, S., & Goto, M. (1989). Pseudomonas syringae pv. Actinidiae 
pv. nov.: the causa bacterium of canker of kiwifruit in Japan. Annals of Phytopathological, Society of Japan, 
55, 437-44. http://dx.doi.org/10.3186/jjphytopath.55.437 

Yang, W. J., Yang, C. S., Huang, C. J., Chen, K. S., & Lin, S. F. (2012). Bostrycin, a novel coupling agent for 
protein immobilization and prevention of biomaterial-centered infection produced by Nigrospora sp. No. 407. 
Enzyme and Microbial Technology, 50(6), 287-292. 

Wu, F., Huang, D., Huang, X. L., Zhou, X., & Cheng, W. J. (2009). Comparing Study on Several Methods for 
DNA Extraction from Endophytic fungi. Chinese Agriculture Science Bulletin, 25(08), 62-64. 

 
Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/3.0/). 



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


