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ORGANIC SPELT TRIAL UPDATE 
An ancient wheat known as spelt (Triticum 
aestivum var. spelta) is under the spotlight 
following claims that it has superior nutritional 
attributes to other cereals such as wheat. This has 
sparked renewed interest in this grain, particularly 
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Spelt is one of the oldest of cultivated grains, 
dating from between 5,000 and 9,000 years ago.
is thought to have originated in Egypt or 
Mesopotamia and then made it
about 1800 to 1200 B.C.  

In Australia markets currently exist for 
approximately 10,000 tonnes of organic spelt grai
per year, with an estimated on-farm value of $10 
million (de-hulled) and retail value of $19 million. 
The greatest demand is for organically produced 
spelt but poor yields and market irregularities are 
frustrating industry expansion.  

A collaborative research project is underway to 
investigate the agronomic and quality attributes
spelt and its potential as a high value grain for 
organic production. The project, funded by the 
Rural Industry Research and Development 
Corporation’s (RIRDC) Organic Produce Program
involves researchers at NSW DPI’s Yanco 
Agricultural Institute and the EH Graham Centre 
for Agricultural Innovation (NSW DPI and Charles 
Sturt University, Wagga Wagga).  It also involves 
the DPI Victoria, organic farmers and the 
Biological Farmers of Australia Co-op Ltd (BFA). 

The project’s main objective is to select superior 

systems, and which have ac
and processing quality. 

In 2006, 80 spelt genotypes were seed increased 
at NSW DPI’s Organic Research Site at Yanco. 
The top 20 lines were further evaluated in 2007 in
trials at Yanco and Rutherglen Victoria and on a
organic farm at Cootamundra. The response of 
spelt to limiting levels of phosphorus was also 
evaluated in a glasshouse trial at W
Agricultural Institute. 

Quality evaluations are currently underway to 
determine the milling characteristics and livestock 
feed value of the lines. They are also being 
screened for reaction to leaf diseases at the 
University of 
Cobbity.  

AGRONOMIC RESULTS 2007-2008 

The highest yielding spelt genotype (Line 19) 
yielded a mean aggregate (Yanco & Rutherglen) 
weight of 2.73 t/ha compared to wheat (3.77
and barley (4.42 t/ha). Yanco out-yielded 
Rutherglen (by a factor of 1.67) most likely 
reflecting supplementary irrigation (Yanco: 519.6 
mm - rainfall 90.8 mm + irrigation 390.8 mm).  

Days to anthesis among spelt genotypes ranged 
from 133 days to 153 days, compared to 138 d
for wheat and barley. Higher spelt yields were 
achieved by sowing in May to mid-June. 
Increasing sowing rates ha
final spelt yields. 
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Spelt ID

Combined 
yield data 
(Yanco, 
Rutherglen) 
t/ha

Days to 
anthesis Head type

Hulled or 
Free-
threshing

Aluminium 
tolerance 
score

Milling 
Test 
Weight 
kg/hl

Screenings 
%

1000 
Grain 
Weight 
gms

2 1.73 145 awned Hulled T, T 75.33 11.04 38.5
3 0.96 149 awned Hulled T, I 79.43 8.32 31.1
4 0.97 149 awnless Hulled I, I 79.1 8.87 31.5
7 1.94 143 awned Hulled S, S 77.93 1.79 37.5
9a 1.84 145 awned Hulled T, S 75.79 1.83 35.1
10 ab 2.43 135 awned Hulled I, S 75.17 1.41 35.8
14 0.91 149 awned Hulled T, * 79.17 15.24 36.6
16 1.73 139 awned Hulled S, S 80.4 5.48 32.1
18 1.59 135 awned Hulled S, S 81.27 5.38 32.3
19 2.73 140 awned Free S, S 77.43 1.63 32.3
22 0.85 151 awned Hulled I, T 78.83 8.96 31.0
23 0.68 153 awned Hulled T, I 78.7 14.48 30.5
29 1.87 145 awned Hulled I, T 76.43 10.83 42.3
39 0.72 147 awned Hulled I, T 77.63 5.95 37.5
40 2.40 135 awned Hulled S, VS 75.1 2.2 53.7
41 2.61 140 awnless Hulled S. S 80.03 9.41 30.4
43 2.50 133 awnless Hulled S, S 73.8 1.85 36.0
Barley 4.42 138 64.7 1.48 42.2
Kamut® 1.34 138 78 0.84 79.2
Triticale 3.05 133 68.77 0.75 49.9
Wheat 3.77 138 75.1 2.52 38.4
Yield Grand 

n
* Missing 

Mea value

2.02806
LSD (5%)
0.33217

Higher biomass production of spelt compared to 
common wheat was observed under reduced 

phosphorus levels in the glasshouse trial.  

Table 1. Yield, quality and agronomic features of spelt selections evaluated in 2007. 
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The 20 spelt genotypes evaluated in 2007 
exhibited a wide response range in grain yield, 
maturity, growth habit and grain form (Table 1). 

An even, quick maturing crop is desirable to 
minimise the risk of crop damage and to facilitate 
harvest. Spelt lines at both Rutherglen and Yanco
matured evenly and with minimal damage to 
mature heads following heavy rainfall, compared
to barley and wheat. There was a trend indicating 
later maturing genotypes yielded less (Lines 22 
and 23). This result was also noted in ph

were more likely to lodge. However, most farmers 
did not see this as a problem, since harvesters are 
able to ‘pick up’ and retrieve the grain.  

At Cootamundra, a milder finish with periodic 
spring/summer rainfall enabled later maturing lines
to finish well, despite a dry mid season. These 
lines outperformed wheat, b

good grazing potential (provided soil moisture 
conditions are favourable). 

Increased tillering appeared to be correlated with 
lower yield in spelt lines (except for Lines 40 and 
41) suggesting that the common practice of 
grazing spelt lines dur
should be carefully weighed up against the 
potential for grain yield loss. Line 40 could 
potentially prove to be a suitable candidate for a 
grain and graze option. Lines 2, 7, 16, 18, 19, 29, 
40, 41 and 54 will undergo further agronomic 
evaluations in 2008.  

A range of aluminium tolerances w

soils. Preliminary quality data sugge
lines had higher test weights and lower grain size 
relative to wheat, however the significantly greater 
% screenings could ultimately result in lower 
milling yields for most spelt lines. 



 

DISEASE RESPONSE RESULTS 

In 2006, field observations of spelt 
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s
having good resist
diseases. To further test this hypothesis a 
collection of 21 spelt

greenhouse and field observations for stripe a

and observed for field response to stripe rust and
stem rust at The University of Sydney, 

  

Table 2.  Spelt stripe and stem rust response scores & observations in glasshouse (GH) and field 
evaluations, 2007. 

Spelt ID
Field stripe rust 
(Yanco)

Field stripe rust 
(Rutherglen)

Field stripe rust 
(Camden) GH Stripe rust Field Stem rust

2 R S
3 R S
4 R S
7 Yes Yes MR-MS S MR
9a Yes Yes MR, VS S S
10 ab Yes Yes MR S S
14 Yes R-MR S MR
16 MR R R-MR
18 R-MR R R-MR
19 MR-MS S MR
22 R-MR S MR
23 Yes Yes MR I MS
29 R-MR S MR
39 R-MR I MS
40 R-MR S MS
41 R-MR R MS
43 Yes Yes VS S MS

MR
MR
R

For stripe rust, seedling resistance observed in the 
glasshouse remained resistant in the field. 
Intermediate resistant lines (Lines 23 & 39) 
remained resistant in the field. Susceptible lines 
grown in the field showed a range of responses 
from resistant to susceptible. It was concluded tha
spelt genotypes 33 and 43 pose an unacceptable 
stripe rust risk, whilst 9a and 10ab should not be 
recommended for their stem rust liability
field and glassho
response and an analysis of the genetic basis
resistance are being undertaken in 2008/09. 

CONCLUSION 

With two years of the three-year project now 
c

project will provide produc
techniques for this crop, le
sustainable organic grain industry that is bette
able to expand to its full market potential.  
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AN OPEN L DUCE THE 
NSW ORGANIC MINISTERIAL ADVISORY COUNCIL (OMAC) 

ear Industry Member 

owth of the organic 
dustry and the opportunities it offers in our state of New South Wales. 

cil 
 

formation, research and advice in the field of organic production and development. 

c production and processing and enhanced export opportunities of 
rganic products in NSW 

 

ons, enquiries or concerns with the development of the 
rganic sector in your industry. 

cil could play in facilitating 
e growth of the organic sector in your field of expertise. 

al 
ces, strong environmental standards and world-class management practices. 

ttached for your information are contact details for Council members. 

ours Sincerely 

Advisory Council 
ew South Wales. 

 

ETTER TO ORGANIC INDUSTRY STAKEHOLDERS TO INTRO

 

D
 

 writing to advise of an important initiative regarding the significant grI am
in
 
Consistent with NSW Government Policy to increase effective use of resources and improve 
communication and consultation with Industry the NSW Organic Ministerial Advisory Coun
has been established. As Chairman of the Council I write not only to introduce myself and

embers but to also establish a line of communication for your industry to seek Council m
in
 
The role of the Council under the Terms of Reference is to provide the government with a high 
level of advice across all sectors of related industries in relation to government policy, 
legislation, regulation and services. Also, the Council aims to assist industry to identify targets 

 development of organifor
o
 
With this in mind and as one of the government’s key goals to work with industry I attach the 
names and contact numbers of the Council members. Each member holds special expertise in
areas of production, processing and retail sectors. Please do not hesitate to contact any 

ember of Council with any suggestim
o
 
As you would no doubt be aware, the New South Wales organic farming industry has huge 
potential to fill domestic and export markets which are expanding by about 16% each year, 
farming approximately 10.5million hectares Australia wide. Please consider the benefits of not 

ganic Ministerial Advisory Council but the role the Counonly the Or
th
 
The Council looks forward to facilitating and assisting you in developing the NSW organic 

y and working with your industry to ensure continued sustainability of our naturindustr
resour
 
A
 
Y
 
Mr. Terrence M. Healey 
Barrister-at-Law & Chairman 
Organic Ministerial 
N
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Chair: Mr Terrence Healey 
1

Mr Phillip Rougon 
Eco Farms Pty Ltd 
P

6 Ch rch Street 
2300 

cil 
n.barham@bigpond.com 

uron a’ 
  NSW  2590 

anics.com.au 

oob g Junction 
870 

t.au 

SD E lerslie North Road 
  2648 
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23 R ebank Road 
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@hotmail.com 
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O Box 71 
KETS  NSW  2129 
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BONDI JUNCTION 2022 

averley.nsw.gov.au 
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 B
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Ms Robyn 
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Email: bio-oz@bigpond.ne
 
Ms Jan Denham 
R l Neeson 

 Executive Officer) 
ficer 

anco Agricultural Institute 
 

pment 

PO Box 1386 
BATHURST NSW 2795 
Email: scott.seaman@dpi.nsw.gov.au 

(OMAC
Organic Farming Liaison Of
NSW DPI 
PMB 
Y
YANCO NSW 2703
Email: robyn.neeson@dpi.nsw.gov.au 
 
Mr Scott Seaman 
Manager Organics & Food Industry Develo
NSW DPI 

PALINYEWAH  NSW
Email: karra2@iinet.ne
 
Ms Catherine Ford 
4 os
ROSEBANK  NSW
Email: ca.ford
 
Mr Stuart Larsson 
Mara Seeds 

x
MALLANGAN
Email: stuartlarsson@maraseed
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 is planned to have a number of workshops 
cross the state, but this will be on an as needed 
asis. The cost of the course is $280 incl GST. 

Interested? You will need to register – 1800 025 
520 

Workshop information contact:  

arm: 

.com 

 cover crop will be used as green 

 

lley said. 

the 
d-set to 

crease soil organic matter and reduce subsoil 
ompaction. 

"Mustard’s deep taproot system helps reduce soil 
crusting and improves moisture infiltration." 

 

 

 

 

 

NSW DPI’S NEW ORGANIC FARMING 
COURSE 
So - What’s all this about organic farming? W
do I need to do? How do I become involved?  

These are the common questions asked by th
that are seeing a market opportunity in organic 
agriculture or by those who are simply curious as
to what’s organics and want to be involved.  

Why a person 
quite varied, it could be a heart string or a re-
evaluation of enterprise choice. But there is
denying the rapid growth in the organic industry 
and these questions are being asked by more 
more people. 

NSW DPI has developed in conjunction with 
numerous industry participants, a one day 
workshop to assist new entrants into agricultur
and those that are interested to find out more 
about Organics.  

This one day workshop is designed to introduce
participants to some
agriculture, looking generally at management 
options and enterprise choice. It also looks at 
assisting participants to make educate
based on their natural resources, practical and 
marketing issues.  

The key outcome for participants is to have a 
greater understanding of what is involved if th
decide to go down the organic path.  

There are 
during the workshop, such as soil health and plant 
nutrition, dealing with pest and disease in plants 
and animals, weed management strategies, 
enterpris
strategy.  

And importantly, understanding what’s required in
conversion planning, the process that moves the 
farming business through the certified organic 
status.  

For those 
be a challenge, this workshop will help make t
transition to organics as smooth as possible. It is 
also designed to help farmers already involved i
agriculture, who are looking to further diversify int
organ

It
a
b

Scott Seaman, (02) 6330 1200; Email: 
scott.seaman@dpi.nsw.gov.au 

Registration through ProF

Tocal College, CB Alexander Campus 
Phone: 1800 025 520 
Email: profarm@tocal

MUSTARD KICK STARTS ORGANIC 
VINEYARD AT NSW DPI CENTRE FOR 
ORGANIC FARMING 
A mustard crop is laying the foundation for the first 
organic vineyard trial at the Centre for Organic 
Farming in Bathurst. 

"The mustard
manure and because it produces natural pest 
suppressants, mainly glucosinolates, mustard also
helps reduce weeds, diseases, insects and 
nematodes in the vineyard," Ms O’Ma

"As a green manure with a high plant biomass, 
mustard will be slashed prior to see
in
c
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According to Ms O’Malley, these soil 
improvements will contribute to future disease 
management and vineyard health. 

 

 

 

Above: NSW Department of Primary Industries
organic horticulturist, Karen O’Malley, said 
mustard was being us
fumigate the soil before planting Tempranillo and
Sauvignon Blanc vines. 

 

"Research shows that mustard green manure 
crops can suppress root-knot nematodes and 
diseases such as verticillium, aphanomyces and 
sclerotina," she said. 

"Mustards can be used as catch crops to retain 
nitrogen already in the soil but growers need
aware that their residues break down more rap
than most grasses and the nitrogen may be f
more rapidly. 

"Timing of mulching is important for the releas
nitrogen into the soil." 

Sown this April, the must
will be grown for about 100 days until early 
flowering and mulched before setting seed to 
prevent competition with the new vines and 
volunteer mustard plants. 

"And we hope to see an abundance of bees, 
ladybi
the mustard." 

The mustard crop is just one pa
management strategy for the organic vine

Mulching around the young vines, inter-r
sowing of beneficial plants, slashing and a

For more information contact: 

Karen O’Malley, (02) 6330 1212; Email: 
karen.omalley@dpi.nsw.gov.au 

AUSTRALIAN ORGANIC & BIO-DYNAMIC 
STANDARD AVAILABLE FOR PUBLIC 
COMMENT SOO

Following a request from Australia’s organic 
industry peak body, the Organic Federation of
Australia, Standards Australia, Australia’s p
standards body, has agreed to proceed with the
development of a new Australian Standard for 
organic produce.  

The concept of an organic standard is not new one
for Australia. Since 1992 Australia has had in 
place a legally enforceable set of National 
Standards for exported organic products. The 
National Standard for Organic & 
Produce details the minimum requirements for 
production, processing and labelling of Austral
exported organic produce. The National Standard 
and the associated Export Control Orders are 
administered by the AQIS Organic and Bio-
dynamic Program.  

However, whilst the current National Standard has 
legal standing for Australian organic 
destined for export markets and despite anecdotal 
evidence suggesting it has become the standard 
for the domestic market, AQIS does not have legal 
jurisdiction over non-compliance matters within the 
domestic market nor does it cover o
products imported into Australia.  

This has had implications in the marketplace 
limited options for ensuring the integrity of organ
products. Misrepresentation of produce as 
/ biodynamic within the domestic market has bee
a concern for a number of years.   

The Trade Practices Act 1974 or State and 
Territory food laws provide “truth in labeling” 
requirements however the lack of enforcement 
action by the Federal or State agencies in 
addressing [apparent] non-compliance ma
concerning organic / biodynamic produce have 
resulted in a number of unsuccessful request
the Organic Industry to government authorities 
that cons
an appropriate legislative framework for organic 
products sold domestically. 

The NSW Organic Ministerial Advisory Council 
(OMAC) has identified the development of a 
legislated domestic organic standard as a main 
priority.  

OMAC Chairman, Terrence Healey, believes that 
discussion of the issues surrounding legislation o
domestic standards is fundamental to the role 
the Council. “The Council has been mandated to 

http://www.dpi.nsw.gov.au/aboutus/news/agriculture-today


 

advise the Minister on determining the best wa
forward for the organic industry in NSW. This 
includes providing advice on mechanisms which 
can improve the integrity and security of organic 
food entering the marketplace and increasing 
consumer confidence in these products.” Mr. 
Healey believes a clearly defined domestic 
standard will help consumers gain an 
unambiguous understanding of what ‘organic’ 
really means and that the organic industry 
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lead the way in educating consumers to its 
benefits. “As society achieves greater 
sophistication, the  choice of food requires that we
/ organic / biodynamic trustees encompass the 
idealism of a better lifestyle, higher standards of 
food intake, questioning the origins of each article 
put in front of us to consume”.  

The Australian Standard for Organic & Bio-
dynamic P
A Technical Committee comprising a broad c
section of industry has been convened
develop the Australian Standard for Organic & Bio
dynamic Produce. The existing National Organic &
Bio-dynamic (export) Standard is being considere
as a basis for the developm
Standard.  

The aim of the new Australian Standard for 
Organic & Biodynamic Produce is to: 

• Specify requirements for primary production, 
transport and storage, prepara
packaging of organic & biodynamic produce
(not limited to food);  

• Provide guidance on the certification process 
• Determine the potential to participate in 

international standardisation work 
• The Standard will also aim to establish 

definitions for specific terminology used
industry to remove ambiguity. 

While Standards Australia will develop the new
Australian Standard it will not be involved
certification of growers or retailers claiming to 
meet the Standard, nor can the Standard mandate 
certification. This is a key concern of Industr
in parallel to Standards development, the 
Standards Australia
investigating potential regulatory frameworks 
which could achieve these objectives.   

The Draft Standard is expect
public comment in late July 2008

comprehensive review process, released in 
December 2008.  

NSW DPI Organic Farming Liaison Officer, Yanco, 
on (02) 6951 
robyn.neeson@dpi.nsw.gov.au 

NEWS, PUBLICATIONS, COMMENTARIES
& EVENTS 

NEW ORGANIC PUBLICATIONS FROM RIRDC 
& NSW DPI 

Three new books published 
Industries Research and D
Corporation (RIRDC) provide producers with 
valuable information on how they ca
transition to organic production a smooth one. 

The books written by NSW DPI’s Organic Farming 
Liaison Officer Robyn Neeson focus on a number 
of products considered to have potential for 
organic production: 

• vegetables, 
• rice and soybeans, and 
• rangeland livestock production  

The books include secti

assurance considerations, organic production 
methodologies, economics of production, market 
potential, marketing strategies and processing 
requirements. Each book is supplemented with a 
comprehensive list of contacts, references and 
inputs permitted in organic production standards. 

The books can be purchased from RIRDC by 
phoning 02 6271 4100 

TOCAL ORGANIC PUBLICATIONS – NEW 
EDITIONS 

Two new books on organic farming have been
released by NSW Department of Primary 
Industries.  

Both books have colour photographs throughout 
and contain case studies outlining the experiences
and practices of a variety of organic and bio-
dynamic farmers throughout Australia. Organic 
Farming-an introduction ($36) is 158 pages of 
information essential to anyone taking an interest 
in the organic industry: this book explains the 
concept of farming organically and how it differs 



 

from conventional farming. It also has pra
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all 1, Sydney Convention & Exhibition Centre, 
arling Harbour, Sydney 

 

 volume 5, Issue 1, july 2008 

information on topics such a
composting, the benefits o
to encourage them and details about orga
certification. The second book Organic Farming-
crops, fruits and vegetables ($34)  is 97 page
gives information to help you select a 
organically and practical information about what to 
consider when you grow any organic crop, in 
addition to 25 case study enterprises. The books 
may be ordered from NSW DPI at Tocal, phone 
1800 025520. 

ORGANIC EXPO 2OO8 

Oceania's Premier Certified O
Environmental Products & Services (

 Sydney’s Convention Expo is on again at
Exhibition Centre at Darling Harbour. 

The Expo features all you want to know about 
'organic living'. The consum
the full support of the Australian organic iIndustry 
and embraces healthier, sustainable and practical
living options, covering:-  

• Food, Wine & Beverages  
• House, Garden & Building  
• Fashion & Manchester  
• Personal Care, Health & Beauty  
• Mother & Baby 

The 200+ exhibitors are required to meet 'Good 
Environmental Practice' entr
all exhibitors are genuine.  

For visitors the Expo is a unique opportunity to 
taste, learn, buy and talk to exhibitors about their 

roducp
favourite chefs, celebrities and key industry 
peakers will be on-site to share their knowledge s

and passions during live and interactive 
emonstrations and presentations. d

Come and visit NSW DPI organic staff at Expo
site number 204. 

D
 
Friday 25th July 2008 - 10.00a
O
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Organic news is a newsletter from the NSW DPI 
Organic Unit at Yanco. 
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Robyn Neeson 
Editor Organic News 
NSW Department of Primary Industries 
Yanco Agricultural Institute 
YANCO NSW 2703 

To subscribe to an email version of this newsletter 
email the address below, or subscribe on the 
website. 

robyn.neeson@dpi.nsw.gov.au. 
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organic-news 

ISSN 1449-325X 

 

© State of New South Wales through NSW Department of 
Primary Industries 2008. You may copy, distribute a
otherwise freely deal with this publication for any purpos
provided 

nd 
e, 

that you attribute NSW Department of Primary 

ion is 

. However, because of advances in 
ure that 

eck 

y 
ndorsement. Nor does this reference claim to be a 

complete directory of products, companies, services offered, 
or organisations. 

Your email address will be collected by the NSW 
Department of Primary Industries and recorded for the 
purpose of providing an email newsletter service for you. 
This information will not be distributed to any other parties. 
The supply of your email address is voluntary. However, the 
email newsletter service cannot be effected without storage 
of this information on our databases. You may unsubscribe 
from these services at any time by sending an email to 

Industries as the owner. 

Disclaimer: The information contained in this publicat
based on knowledge and understanding at the time of 
writing (July 2008)
knowledge, users are reminded of the need to ens
information upon which they rely is up to date and to ch
currency of the information with the appropriate officer of 
New South Wales Department of Primary Industries or the 
user’s independent adviser. 

Recognizing that some of the information in this document 
is provided by third parties, the State of New South Wales, 
the author & the publisher take no responsibility for the 
accuracy, currency, reliability & correctness of any 
information included in the document provided by third 
parties.  

Mention of any product or company does not impl
e

 

Organic News, volume 5, Issue 1, july 2008  

NSW DPI at: robyn.neeson H@dpi.nsw.gov.au H with 
"Unsubscribe" in the subject field of your email. You may 
correct your recorded details by sending an email detailing 
your request to the same email address.

 

mailto:robyn.neesonH@dpi.nsw.gov.auH

	ORGANIC SPELT TRIAL UPDATE
	AGRONOMIC RESULTS 2007-2008
	Table 1. Yield, quality and agronomic features of spelt selections evaluated in 2007.

	DISEASE RESPONSE RESULTS
	CONCLUSION
	ACKNOWLEDGMENTS

	NSW ORGANIC MINISTERIAL ADVISORY COUNCIL MEMBERS 2008
	NSW DPI’S NEW ORGANIC FARMING COURSE
	MUSTARD KICK STARTS ORGANIC VINEYARD AT NSW DPI CENTRE FOR ORGANIC FARMING
	AUSTRALIAN ORGANIC & BIO-DYNAMIC STANDARD AVAILABLE FOR PUBLIC COMMENT SOON
	The Australian Standard for Organic & Bio-dynamic Produce

	NEWS, PUBLICATIONS, COMMENTARIES & EVENTS
	NEW ORGANIC PUBLICATIONS FROM RIRDC & NSW DPI
	TOCAL ORGANIC PUBLICATIONS – NEW EDITIONS
	ORGANIC EXPO 2OO8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /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 true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /ArialUnicodeMS
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 115
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.29565
  /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 /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 115
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.29565
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 115
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.29565
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENA ()
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [125 125]
  /PageSize [612.000 792.000]
>> setpagedevice




