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Dear Growers,

Welcome to another Spring edition of the newdl etter.

WEell, the weather is finally warming up and soon there' |l be
fresh stonefruit in the shops.

In thisissue there’'s a number of presentations from recent
conferences and field days. There’s also lots of short updates
in the News in Brief section.

At the time of going to press there was still no news on the
National Registration permit for control of carpophilus
beetles in stonefruit for this season. As soon as information
is available NSW Agriculture and the AFSFGA will notify
industry groups.

Bye for now.

Sondva Hardy
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UPCOMING FRESHCARE COURSE

Joseph Ekman (NSWA) is planning to run a 1 day
Freshcare course for horticultural producers at
Sydney Markets in the next 2 months. If you would
like to attend please contact Joe on 02 4348 1922

Enviromist dome herbicide sprayer for use with quadbike. I'm diameter dome.
As new condition $600

Hardi p500-4 PTO pump, 2 x 120 litre plastic drums, 25m pressure hose,
Brass hand wand with herbicide shield. Used on tractor carryall.
Good working order $400

orchard Equipment for Sale

contact Jim Simpson 4355 1332

The information contained in this publication is based on knowledge and understanding at the time of writing.
However, because of advances in knowledge, users are reminded of the need to ensure that information upon
which they rely is up to date and to check currency of the information with the appropriate officer of New South

Wales Department of Agriculture or the user's independent adviser. Inclusion of an advertisement or sponsor’s
symbol in this publication does not necessarily imply endorsement of the product or sponsor by NSW Agriculture.




IT MAKES THE
PERFECT DROP
FOR ANY PLANT

HIGH QUALITY SOLUBLE FERTILIZERS
6 Liquifert N 6 Liquifert P ¢ Liquifert K-Nitrate

Small granular urea - 46% N Technical grade MAP - Fine grade potassium nitrate -

Li uifert Lo-Bi 12.% N, ?6.60/0 P 13:’/0 N, ?8.3"/0 K
‘ Prilleqd urea with low biuret content ‘ Liquifert MKP ‘ Liquifert K-Spray

(<0.4% w/w) - 46% N Technical grade mono-potassium Fine grade potassium sulfate -

‘ Liquifert Pinnacle phosphate - 22.5% P, 28% K 42% K, 18% S
Soluble granulated ammonium ‘ LiqUifel't Zinc ‘ LiCIUifert K

nitrate - 34% N Zinc sulfate heptahydrate - Fine grade potassium chloride -

‘ . . 10.5% S, 22% Zn 50% K
Calcium Nitrate é é Liqui
Fine grade calcium nitrate - SOIUbor qul“fert Mag
15.5% N, 19% Ca Soluble form of boron - 20.5% B Fine grade magnesium sulfate -
12.4% S, 9.6% Mg

Mncitec

For more information contact your S FERTILIZERS
PURE SOLUBLE QUALITY Local Incitec Dealer today. Certainty. In an uncertain world.

Ace Olhsson - Flemington Markets
Coastal Rural Traders - Ourimbah
Campbelltown Produce - Campbelltown
Elders-Stockmans - Camden, Dural, Maitland, Riverstone, Windsor
Mangrove Produce & Hardware - Mangrove Mountain
Leppington Farm Supplies - Leppington
Organic Fertilizers - Bringelly
Wyong Packing House - Wyong
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Report on the heat unit mapping project

HRDC Project CT 98016 Heat Unit
Mapping as an aid to the selection
and evaluation of citrus cultivars

Ron Hutton, Senior Research Horticulturist, NSW
Agriculture, Yanco

Industry Summary

Satellite prospecting is set to deliver the sweetest,
juiciest citrus fruit to tomorrow’s consumer.

Asthe Australian Citrus Industry rises to the challenges
of profitable, sustainable and globally competitive
agribusinessit is important to keep its sights focused on
the future.

Many citrus growers and the regional communitiesin
which they live are facing unprecedented change.

While this creates immense challenges for the produc-
tion sector it also creates opportunities, since the move
toward global marketing demands a globally competi-
tive Australian industry.

The success of farmers and food processors are inextri-
cably linked in meeting changing demands of consum-
ersin avolatile world market and in sustaining growth
and profitability.

The key strategy driving the structural adjustment
facing the citrus industry depends on increasing market
access for export fruit.

NSW Agriculture designed the heat unit mapping
project as an aid to selection and evaluation of citrus
cultivars to help growers and investorsin Australia’s
largest fruit industry make those all-important planting
decisions that will take the industry forward.

Detailed georeferenced mapping on a continental scale
has been used to find new areas with potential to grow
citrus successfully. Citrus, like any crop, thrives best
when there is sufficient water in an ideal soil type and
climate. However, each citrus variety hasits own
specific requirements despite being able to grow in a
range of environments to supply markets over an
extended period.

Currently, growers largely rely on local experience plus
any available information about new varieties, as well
as juggling other factors such as seasonal market
requirements and supply of harvest labour. Now, a more
scientific approach is available to help find new varie-
ties suitable for traditional production regions, or to
identify new regions for citrus pioneersto investigate.

Thisinnovative R&D project has devel oped a method-
ology to predict growing degree-days (GDD) with a
synthetically generated average growing season derived
from long term climatic data.

Thiswas applied to a GI S package (Arcview/Spatial
Anayst) in order that special conditions of climate,
topography, soil type, water availability and
infrastructural requirementsfor citrus growing could be
analysed simultaneously.

The heat unit mapping strategy is based on the strong
relationship between maturation of citrus fruit and
degree-days (net heat accumulations) evidenced by the
large spread in time for oranges to reach market matu-
rity in various climatic situations around the world.

For the first time, detailed satellite mapping has
matched climate records, soil type and water supply to
create a prospecting tool for growerslooking to plant
sought-after new varieties. Citrus fruit comesin many
different types, each of which responds differently to
different climates.

The project hasidentified regions of Australia suited to
cool climate, warm climate and hot climate citrus
growing using a combination of the synthetically
produced environmental predictors with GIS referenced
overlays of water resources, soil suitability index,
potential evapotranspiration (water use), river systems,
population centres (towns), annual average rainfall
maps, and transport routes.

Thekey stepsin devel oping this new decision support
system were:

» Develop daily spatial heat unit mapping capability
from monthly climatic surfacesfor the Australian
continent.

»  Generate georeferenced (GIS) climatic stratification
maps for existing and potentially new citrus pro-
ducing areas based on annual GDD sums (Effective
Heat Units).

*  Produce major spatial products astoolsfor use by
the citrusindustry to identify the start day of the
growing season, calculate GDD for agrowing
season of defined duration, and determine the time
required to accumul ate a predetermined GDD
requirement, say 2000 GDD, from the estimated
starting day.

»  Develop detailed physical mapping of soil and
water resources which can be matched to specific
locations for achieving optimum citrusyield and
fruit quality outcomes.

» Develop asoil suitability index classifiedonal- 5
scale as acomposite of 5 layers (Depth to impeding
layer, Gross nutrient status, Drainage, Water
storage and pH) and mapped at a 1 kilometre grid
scae.
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Used in conjunction with the modelled climatic GIS
overlays, these tools can assist in providing a geo-
referenced varietal performance matrix. Thiswill allow
prediction of where like varieties should perform
equally well, either in terms of maturity period or
where particular quality requirements need to be met
for a particular market. For more information, contact:
Ron Hutton, Senior Research Horticulturist, YANCO
Agricultural Institute, Private Mail Bag, YANCO

NSW 2703. Ph (02) 6951 2727 or email:
Ron.hutton@agric.nsw.gov.au

Copies of the full report can be purchased from
Horticulture Australia. Phone 02 8295 2300.

&

NSW Nursery Industry News
Following the repeal of the Horticultural Stock and
Nurseries Act in December 2000, the NSW nursery
industry now has the opportunity of continuing to fund
research and devel opment projects.

The Agricultura Industries Services Act 1998 allows
for the establishment of industry committeesto provide
industry services funded by a compulsory charge.
Industry services can include research and devel op-
ment, market intelligence and quality assurance
schemes, educational activities, pest and disease
control, and the management of compensation schemes.

How was the NSW Nursery Industry Services
Committee created?

The NSW Nursery Industry Services (NNIS) Committee
was created by aregulation - the Agricultural Industry
Services (Nursery Industry Services Committee) Regula-
tion 2001 - made under the Agricultural Industries
Services Act 1998.

What services can the NNIS Committee provide?

The services relating to the growing of nursery stock for

which the NNIS Committee has been created are:

« supporting research into the development of schemes
and techniques for production efficiency,
environmental protection and business management

» promoting such schemes and techniques to growers

« providing education and training in such schemes
and techniques and other matters.

How are the services funded?

The services will be funded through a compul sory
charge on industry members, but only after industry
members vote for acharge and vote for the level of charge

How do | obtain more information on the Committee?

e http://www.agric.nsw.gov.au/reader/nisc

*  Committee members: Robert Lee, Stuart Swaddling
and Ralph Groves C/- Nursery & Garden Industry,
NSW & ACT 344-348 Annangrove Road,
(PO Box 3013) Rouse Hill NSW 2155

*  Phone 029679 1472 Fax 02 9679 1655

DARLING
RIVER
NURSERY

Wanaaring Road
Bourke, NSW 2840
Phone (02) 6872 2833

Fax (02) 6872 1072
Mobile 0427 432836
drnurse@lisp.com.au
Registration N15587

‘Propagating and supplying
your industry with quality
containerised citrus trees.’

* We now have lemons & kumquats
(budded last Summer) that will be
ready for Jan-Feb 2002 delivery.

* Contract growing to suit your needs.

* Darling River Nursery prides itself
on producing only quality plants.
Propagation material is selected from
virus tested source trees and grown
in an isolated disease free location.
We can arrange delivery to any district.

e Call John McDonald and talk over
your fruit tree needs. (02) 6872 2833.

DARLING RIVER NURSERY

(formerly Bulldog Nursery)
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Bacterial spot of Stonefruit - methods of control

Extracted from the Proceedings of the Australian
Fresh Stone Fruit Growers 7th National Conference,
Hobart 2001.

Although bacterial spot is a problem in many stonefruit
growing areas in the world, no-one has yet been able to
develop an effective method to totally control this
disease. The difficultiesin trying to control this disease
are demonstrated by the observation that over
50,000,000 of the bacteria causing bacterial spot
(Xanthomonas campestris pv. pruni) can often be found
in one canker.

This article presents data on how growers can reduce
bacterial spot in their orchards.

1. Choice of stonefruit variety

Should your orchard be in an area susceptible to bacte-
rial spot (i.e. the environment is humid, or moist and
warm during the growing season), less susceptible
varieties should be chosen when possible.

2. Choice of planting site

Susceptible stonefruit varieties should where possible,
be planted into:

a) Sheltered sites where wind damage is minimal

(but air movement is enough to prevent frost damage
and relatively rapid drying of the tree). Prevention of
any physical damage to the tree isimportant in reducing
bacterial spot infection. For example, hail damage often
acts as a precursor to bacterial spot infection. Shelter
may be provided naturally, or through hail netting or
wind breaks.

b) Heavier, rather than sandy soils. Reportsin both
Australia and overseas have observed that bacterial spot
is more severe on sandy soils, compared to loam or
heavier soils (except where the heaviness of the soil
induces soil flooding).

¢) Stes, surrounded by resistant stonefruit varieties.
Susceptible trees should be planted in blocks adjacent to
resistant varieties. This will minimise the possibility of
bacterial spot spreading from infected trees to these
newly planted trees.

3. Examination of nursery trees

On receiving trees from anursery it isimportant to
inspect them for cankers. Infected nursery trees have
been reported to be a means of spread of thisdiseasein
South Africa.

4. Chemical applications

Copper should be applied at least 3 times during leaf fall
(to prevent leaf scar infection), once during winter, at
budburst and then 7-10 days later. Of 12 chemical
treatments eval uated, copper was the most effective
treatment in reducing the percentage of developing buds
infected by Xc.pruni, after being sprayed onto the
surface of infected buds.

In glasshouse trials, application of copper at budburst,
rather than when the buds are dormant, was more
effective at reducing the percentage of buds infected by
Xc.pruni.

6. Fertility

Bacteria spot development should be minimised by
maintaining adequate fertility in order to avoid exces-
sivefoliar growth or weakening of trees from poor

nutrition. @

Royal Zoological Society -
Flying Fox Forum Report

John Rogers
Extracted from the“NSW North Coast Stone Fruit
Grower” September 2001

You would be aware that the grey-headed flying fox has
been listed as threatened under the NSW Threatened
Foecies Act. If the usual policy path were followed this
listing would effectively stop the NPWS from issuing
licenses to shoot flying foxes.

However, as this would have serious commercial and
social consequences for the fruit industry, the NPWS
asked the Royal Zoological Society of NSW to convene
aforum to look at options for managing flying foxesin
the future. The forum was held on 28 July and attended
by representatives from the NPWS, NSW Agriculture,
research scientists, and environmental groups.

NSW fruit producers were represented by four commer-
cia fruit growers, including John Rogers and John
Gough Snr, who presented papers on the commercial
impact of flying fox predation and the options for
management.

There were two important outcomes from this forum:
(1) A consultative committee of principal
stakeholdersisto be formed. The Committee will have
about a dozen representatives, including three from the
farming community nominated by the NSW Farmers
Association and one nominated by the banana industry.
Robin Amos, alychee grower from our area, is one of
the representatives nominated by NSW Farmers.
Itsfirst meeting ison 24 August. Included in its busi-
ness are such matters as research requirements and
sources, the social and economic costs of predation,
environmental strategies to reduce predation, non-lethal
means of deterrence, and incentives for netting.

(2) NPWSiis prepared to continue to allow licensed
shooting for the next three years (that is, if legal actions
by environmentalists don’t prevent it), and will work
with industry to develop property management plans
which will obviate the need for licenses to be issued

seasonally. @
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News in Brief

2001/02 Orchard Plant

Protection Guide - available NOW
John Sack

NSW Agriculture has
released the 11™ edition
of the Orchard Plant
Protection Guide for
Deciduous Fruitsin NSW
2001/02. This edition
breaks new ground with
an introduction to organic
farming, which isthe
subject of one of our
feature articles. Another
first is that the Guide will
be available on NSW
Agriculture’'s Website.

The Centre for Organic Farming is now located at the
Bathurst Agricultural Research and Advisory Station.
Because of this, future editions of the Guide will
include more advice on aternative pest and disease
control options. All growers are actively encouraged to
adopt sustainable management practices into their
farming system.

The Guide has been fully reviewed. New sections have
been added on biological control, protecting orchards
from flying foxes, control of superficia scald in pome
fruit, weed management and crop regulation in decidu-
ous fruits. The content of the Guide has been rear-
ranged. The pest and disease management section has
been relocated towards the front of the publication and
retains many useful reference articles. Once again,
agricultural chemical companies have provided informa-
tion on their products and helpful suggestions.

Thanks go to the officers of NSW Agriculture and other
organisations who have helped to revise thisissue of the
Guide. It is hoped that these articles and the Guide in
genera will continue to provide useful and practica
information.

The valued financial support of the advertisersis
acknowledged and appreciated. Without their support
this Guide would not be available free to al commercial
deciduous fruit growers throughout New South Wales.
Copies of the new Guide are available from your loca
District Horticulturist.

NSW Stonefruit Growers Report
Rowan Berecry, President NSW Stonefruit Growers
Flying Foxes

A well attended flying fox symposium held on 28" July
has seen the formation of aNSW Flying Fox Consultative
Committee to determine future management policy of

the grey headed flying fox. The committee isto be
headed by NSW National Parks & Wildlife Service with
representation from fruit growing industries, ecologists
and local government. The fruit industry is being
represented by Peter Comensoli — a stonefruit grower
from Mangrove Mountain, Robyn Amos—alychee
grower from Byron Bay, Michadl Lines-Kelly — CEO-
Banana Industry Committee, and Kate Donald — NSW
Farmers.

The committee had its first meeting on 24" August.
National Parks & Wildlife Service has stipulated that the
culling of grey headed flying foxes will be phased out
over 3 years. The final structure of the license for the
2001-2002 season has yet to be determined. A fee of $30
will apply to any licensesissued. Grower and regional
guotas will be set. Growers are urged not to cull without
alicense.

Levy

Following a decision taken at the Hobart annual general
meeting of the Australian Stonefruit Growers Associa-
tion, areview of the current stonefruit levy will be made
to determine whether it meets the needs of the industry
with regards to research, development and promotion for
the years from 2002/2003 and beyond. All growers will
be given the opportunity to vote on the issue before any
decision is made at the 2002 conference.

New Deciduous Fruit Plant

Pathologist appointed

Shane Hetherington has started work as NSW Agricul-
ture's deciduous fruit pathologist at the Orange Agricul-
tural Institute. Prior to taking up this appointment he
worked for six years with NSW Agriculture developing
fungal biological control agents for use against weeds in
wheat and rice cultivation. He studied plant pathology
at the University of Queensland and during his PhD
studies did alot of work around the Grafton and Coffs
Harbour areas searching for biocontrol agents for
Parramatta Grass. He has also worked on controlling
diseases on plants using naturally occurring yeasts and
bacteria.

In his new role Shane intends offering a diagnostic
service to growers through the Department’s Plant
Health Diagnostic Services (PHDS) and running a
research laboratory. The research conducted at Orange
will initially survey apple scab in NSW for DMI fungi-
cideresistance. It isimportant that any research done at
OAIl aims to solve problems most relevant to growersin
the pome and stone fruit industries. Shane would like to
talk to growers about any disease issues they think
should receive more research attention. He can be
contacted at the Orange Agricultural Institute, Forest
Road Orange, 2800; by phoning 6391 3860 or by
e-mailing shane.hetherington@agric.nsw.gov.aul. @
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—— CAMDEN 02 4655 7004
L
SOUHWELW BOWRAL 02 4861 6911

SOUTHWELL AGRICULTURAL SALES

Southwell Agricultural Sales has staff that are
specifically trained and experienced in orchard and vineyard machinery
to solve all your machinery and spraying needs.

Southwell Agricultural Sales are suppliers of: Same Tractors;
Howard Equipment; Farmliner Tractors; Hardi Spraying Equipment;
Croplands Spraying Equipment & C-DAX 4WD Motorbike Equipment.
Southwell Agricultural Sales have been serving
the agricultural industry for 55 years.

j@;ﬂ“‘[ C-DAXe WIS

Living up io our responsibilities

SOUTHWELL IRRIGATION

Southwell irrigation at Bowral and Camden have experienced
staff in the design and installation of systems for agricultural,
commercial and domestic situations.

Complete pumping, filtration and fertilizer injection systems
for every need.

*** Southwells are suppliers of Netafim Drip Tape ***
The drip tape that out-performs all tapes on the market

{\*NETAFIM AvEY

AUSTRALIA

SOUTHERN CROSS
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News in Brief

Citrus Breeding &
evaluation workshop report

Pat Barkley, Auscitrus

A well attended meeting of growers, research and
extension staff, was held on 23 August, 2001 at the
Agricultural Research and Advisory Station at Dareton,
with presentations and discussion related to issues of
citrus improvement. The following papers were pre-
sented:

e A commercia approach to new varieties:
J. Chavarria
ABL Report on Citrus Export Markets:
where to now? G. McEvilly
Summary of scion evaluation research:
where we are at and where we are going:
G. Sanderson
Regional evauation model: K. Bevington
e Can heat unit accumulation data be used to deter-
mine where to plant new varieties? R. Hutton
e Satsumatrial in Riverinaand varietal evaluationsin
NW NSW: L. Revelant
Scion and rootstock evaluation in New Zealand:
A. Currie
Importing the management techniques, as well as
the variety: S. Falivene — growing satsumasin
Japan.
Factors influencing seedlessness; cross pollination
ability of Citrus species; pollen dispersal and
orchard design: S. Sykes
»  Topworking trials on grower properties: their value
in providing information to growers on new varie-
ties. K. Thidl
e Roleof National Citrus Industry Improvement
Manager and citrus variety access. P. Barkley
Variety fact sheets. M. Smith
Auscitrus Report: P. Florissen
The meeting included an inspection of scion and root-
stock evaluation trials at Dareton and a discussion of the
role of IDO’s and CITTGROUP co-ordinatorsin varietal
and rootstock improvement.

Papers or overheads of the papers given at the meeting
have been collated into a booklet, which will be avail-
able from Nathalie Jarosz (Communications Officer) at
the offices of the Australian Citrus Growers', Level 1,
51 Deakin St., Mildura 3500 (phone 03 50 236333).

g

Plant Health Australia

review diagnostic capability to
enhance emergency response
and trade

Plant Health Australia (PHA) today announced it had
commissioned the Department of Natural Resources and
Environment - Victoria (DNRE) to review Austraia's
plant pest and disease diagnostic capability.

The aim of this research project is to document the
existing government and non-government diagnostic
laboratories, diagnostic staff and skills, and resources
dedicated to diagnosticsin the plant sector.

PHA's mgjor roleis working with industry and govern-
ment members to develop policies that enhance the
ability of the Australian agricultural sector to effectively
respond to and manage the risks of pests, diseases and
weeds.

This project will identify impediments to efficient use of
resources, and put forward a series of recommendations
that will help PHA develop adiagnostic network. The
network will span both public and private diagnostic
providers, and help ensure Australia has the capability to
diagnose existing and new plant health threats. @

Irrigation Code of Practice
Norm Cross Irrigation Officer NSW Agriculture Tocal

The “Australian Code of Practice for On-farmIrriga-
tion” and its companion, the “Australian Code of
Practice for On-farm Irrigation: Expanded edition for
Service Providers’ , were developed following a series
of workshops at which people from various sectors of
the irrigation industry made recommendations for their
content.

The general code for irrigators provides guidelines on
developing anew irrigation system or upgrading an
existing one. It makes recommendations for planning,
design, installation, commissioning, operation and
maintenance of irrigation systems.

The publication for the service industry listsirrigation
standards and codes applying to sections of this code.
It was prepared in aglobal search for standards on al
aspects of on-farmirrigation and it provides references
for irrigation engineering practice and product per-
formance.

Themain aim of the guidelinesis to encourage more
efficient and cost-effective use of irrigation resources
and is therefore a reference document of how irrigators
view best practice, in ageneric form. It is purely
advisory and does not imply any legal status.

The development of these codes were funded by The
Murray Darling Basin Commission (MDBC) with
additional support from the Irrigation Association of
Australia (IAA) and NSW Agriculture.

Copies of the general edition are available free-of -
charge from Jeremy Cape, National Irrigation Science
Coordinator, phone (08) 8303 8552, or E-mail
nisn@adl.clw.csiro.au @
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News in Brief

Expert appointed to head study A steering committee of industry representatives from

on citrus industry’s future southern NSW, central-west and north-west NSW and
NSW Agriculture has appointed strategic planning government representatives will manage the project.

and business development expert, John Larkin, Thefinal report from the Citrus Development Strategy
managing director of Auroa Practical Solutions, Dubbo,  Feasibility Study will be a Business Plan including

to head the Citrus Development Strategy Feasibility financial analysis and logistics for the future development
Study. The study will develop astrategic plan for of fresh fruit and processing strategies for the citrus
sustainable development in the NSW and Australian industry. A draft for industry discussion will be available
citrus industries. early in 2002. &

The project isjointly funded by NSW Agriculture,
NSW Department of State and Regional Development,

the Federal Department of Employment, Small Business : r
and Workplace Relations and the citrus industry. CheCk_OUt NSW Agrl_culture S
horticulture web site on:

The focus will be on revitalisation of southern citrus
growing areas and the potential for these regions to

work with new and existing citrus areas in the central Www_agric_nsw_gov_au/reader/‘] 4
and northern parts of NSW. Mr Larkin is currently I ] ]

meeting with citrus industry representatives and will ...where you’ll find information on
work closely with industry and citrus growers throughout all sorts of crops and copies of new
the study. and updated agfacts.

[ Yates

mk
EAT

Dynamic Lifter +
NitrophoskaO Blue Special + TE
Custom Blend

Analyss: N - P - K - Ca
7 35 7 4.5

Availablein 40kg, 1 tonne Bulk Bag or Loose Bulk

+ Trace Elements

For more information on this or other Custom Blends Please contact:

ACE OHLSSON PTY LIMITED Dm@

Stores 7 & 8, Warehouse J (PO Box 90) Sydney Markets D
Telephone:  (02) 9746 6640 ' & I

B s Facsimile: (02) 9746 7015 1
et A member of IHD Independent Horticultural Distributors ASRIBUSIESS

O Registered Trademark of BASF Australia Ltd * Registered Trademark of Dynamic Lifter Brands Pty Ltd
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i o 'tl-":'
~Ar _j'mﬂ-:lng that sustaining yields and maintaining
Lt u:lﬂ'_r is becoming increasingly difficult with each
. season passing? Maost growers acknowledge that
~ years of continued fertiliser application is taking its

~ toll an the farm.

Yet balancing the agronomic equation is a complex
business and whilst working your soil is smart practice
~ getting the soll working for you is smarter,

And when it comes to soil smart - BioVerm is top of
the class.
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Life support for ydﬁr

e L

A rich humus based prn-l:lul:l‘..mi'-g Einvumh nn_ .1} i
of the easiest ways to return long term fertility tn

the most important resource you have - the soil,

Grower and scientific trials have shown increased
yield, improved emergence and plant disease fighting
properties amongst BioVerm's key benefits.

BioVerm is a smarter way to grow. To discuss
why, please contact either of our New South Walu
hased agronomists - Paul Patten 0407 284 ﬂ5'l+_.
or Kevin White 0412 428 Eﬂz

_,.r-"‘"r
& T "_.-' ' . .- -
: é\fer mitech
“'Ph: (02) 9261.4045 Fat: (pZ) 9264.9435

- 55 — 73 Oxford Street, Dadinghurst NSW 2010
“A Emall: sales@vermitach.com wivinvarmitech.com
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News in Brief

Australian
Horticulture

R & D Program
Update

- e
Horticulture Australia

In May 2001 the AusHort (Cross horticultura industry)
R& D Committee met to review the current AusHort

R& D program and to devel op the new 2001/02 program.
Below is an outline of some of the key meeting out-
comes and an updated list of current projects.

An update was provided on the project ‘ Improved
labeling of pesticides to encourage optimum usein
horticultural crops'. The purpose of this project was to
investigate the anecdotal evidence of industry concerns
with pesticide labels. Pressures from market require-
ments and regulatory bodies mean that producers need
to use pesticides in the most effective way requiring the
label to better serve this purpose. This project has
guantified the problems of growers with pesticide labels
and made recommendations to improve the labels

The AusHort R&D Committee decided to set up an
industry working group to consider the project recom-
mendations. This will include representation from tree
crops, vegetabl e crops, the nursery industry, Avcare and
Horticulture Australia to consider the feedback from
industries as contained in the report.

Kevin Bodnaruk of AKC Consulting Pty Ltd provided
an update on the activities and achievements of the
project he is conducting to provide a coordinated
response from horticulture to the National Registration
Authority (NRA) Existing Chemical Review Program
(ECRP).

The chemicals currently under review include Diazinon,
Chlorpyrifos, Azinphos methyl, Aldicarb, Fenthion,
Dichlorvas, Fenitrothion, Endosulfan and Dimethoate.

A large part of the project supports communication with
industry associations and Industry Development Offic-
ers, who relay the information to growers through
association newsdletters and industry media.

AusHort investment will continue in these areas for the
next three years.

Dan Ryan of Horticulture Australia provided an update
on the current AusHort investment in fruit fly and new
program recommendations. At arecentindustry workshop
it was recommended that future investment be targeted in
the following four areas:

1. Use of micro-satellite tracking to determine the
source of Qfly outbreaksin the Fruit Fly Exclusion Zone

2. Analysis of movement of Queensland fruit fly in the
fruit fly exclusion zone

3. Data collection on dispersion of fruit fliesin South
Australia

4. Area-wide management of fruit fly in endemic areas -
afeasibility study

These projects are currently in the process of being
commissioned.

The AusHort R& D Committee has also decided to
commission the development of a communication
strategy for the program. This hasinvolved aliterature
search of existing industry communication plans, a
workshop and survey of Industry Development Officers.
Theaimisto ensure that existing industry communica-
tion channels are used as efficiently as possible so that
information on the program is effectively communicated
and input received. @

Horticulture Australia Update
extracted from R & D horti-bits Aug/Sep 2001

Changing Our Structure

Horticulture Australia has been undergoing some
changesin our staff organisational structure. The new
structure provides integrated R& D and marketing
services to best meet industry requirements and maintain
Australian horticulture’s competitive position.

A cross-functional approach has been taken for the new
structure as shown in the simplified diagram below. This
diagram indicates the 5 teams that make Horticulture
Australia, lead by Team Leaders and ultimately by the
Managing Director.

4[ Imstry Systems J

4[ Market Development J

% Production Innovab.cn}

Managing
Director

—[ Sustainable Development J

—[ Corporate Services J

Our contact details are asfollows:

Level 1, 50 Carrington Street, Sydney NSW 2000
Tel: 02 8295 2300; Fax: 02 8295 2399

Email: horticulture@horticulture.com.au

Website: www.horticulture.com.au @
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Don’t go “cold” on effective chilling

Extracted from the NSW North Coast Stonefruit
Grower, September, 2001.

Phillip WKk, District Horticulturist, Alstonville and John Sack,
Policy Officer (Horticulture), Orange

Background information

Stone fruit trees enter a dormant period that is generally
referred to as a“rest period”. The amount of cold needed
by a plant to resume normal spring growth following the
winter period is commonly referred to asits “chilling
requirement”. Low chill varieties differ in their winter cold
requirement and fruit growers need to consider the chilling
requirements of the varieties they select for planting.

If avariety gets too much winter chilling, it may flower too
early and be damaged by frost. If the chilling is insufficient,
flowering is delayed, flowering occurs over alonger period
of time, leafing is sporadic and sparse (occurring first on
the terminals and at pruning cuts) and crops are light with
pointed fruit and delayed ripening.

Varieties receiving the right amount of chilling have a
normal flowering and leafing, good fruit set and round
attractive fruit at ripening.

Calculating chill units

There are number of models used for calculating chill units.
The traditional method of measuring chill unitsis calcu-
lated using the number of hours below 7.2°C. Weinberger
published amode! in 1954 that estimated the number of
hours under 7.2°C based on the average temperature of the
coldest month. This model is useful in measuring the
relative coldest of winter for the cooler temperate regions
in Australia.

In 1973, Richardson and others devel oped the “Utah”
model to predict the rest period of Redhaven and Elberta
peaches (both with high chilling requirements). Using a
mathematical equation and hourly temperatures, chill units
were calculated and accumulated for the season. This
model assumed the optimum chilling temperature for these
varietiesis 6°C. This model has not proven accurate under
mild climatic conditions in which low chill stone fruit are
grown as the optimum chilling temperature of these varie-
ties was found to be higher.

Gilreath and Buchanan in 1981 looked at this question and
confirmed that the optimum temperature for low chill
peaches was 8°C and that temperatures between 2 and 14°C
contribute to winter chilling. It is now recognised that
chilling effectiveness as measured by hours below 7.2°C is
not an appropriate measure for low chill varieties. Tempera-
turesin the range of 7° to 13°C have considerable benefit.
For low chilling varieties such Flordaprince 13°C is as
effective as 7°C to induce dormancy break. Temperatures
above 21°C during the chilling period appear to be

detrimental and partially negate accumulated
chilling.

To make things easier, low chill stone fruit varieties
bred by Dr Wayne Sherman at the University of
Florida, Gainesville are assigned a chill unit (CU)
requirement based on the time of bloom in relation
to standard varieties. At Gainesville, Florida the
standards are: Okinawa = 150 CU, Sunred = 250 CU,
Early Amber = 350 CU, Sunlite = 450 CU, Sungold
=550 CU and June Gold = 650 CU. The order of
bloom dates for peach varieties of various CU’s does
not change when comparing trees of equal age and
vigour. The variety with the lowest CU flowersfirst.

In choosing varieties for your area, chilling units
can be estimated by relating the average temperature
of the coldest month to the chill units for the winter
period. (Mean or average temperature model). This
gives agood indication of the coldness of winter for
many climates.

Alan George and Bob Nissen, QDPI researchers
claim that their new model is more accurate and
reliable for subtropical conditions. The CU figure
produced by this model normally 100 to 150 CU
less than say the Florida model.

A simple model (Slack) calculating daily CU from
daily mean maximum and minimum temperatures
(number of hours below 12.7°C) was recently
developed. It accumulates CU throughout the
season providing real time information on how the
winter chill is progressing. The CU calculated from
this model relates well to the Florida model for the
weather data obtained from the Tropical Fruit
Research Station, Alstonville.

Calculating the chill unitsin your environment

To find the chill unitsin your environment, follow
the following steps:

¢ Obtain the average monthly maximum and
minimum temperature of the coldest month
(normally July);

¢ Add the figures together and divide by 2,
thisis the average monthly temperature;

e Goto Graph 1 and locate the temperature
on the bottom line of the graph;

« Draw aline up (at right anglesto the
temperature line) until this line intersects
the curve or line;

¢ Draw ahorizonta line across to the chill unit line;
¢ Read off the chill unit figure on the vertical axis.

@Fruitgrowers' Newsletter—12

Spring 2001



So what does all this mean to my
orchard?

Variety selection and evaluation of new low
chill stone fruit continues both in Florida and
also Australia. The CU assigned to the Florida
varieties match reasonably well with the North
Coast climate.

When choosing a variety first calculate the
chilling units for your locality. The Bureau of
Meteorology has average climate data for many
weather stations on their Website. If more
detailed information is required for your
orchard, an investment in atemperature record-
ing device maybe required. Keen observations
of variety performance on nearby orchards
could aso provide you with some ideas.
Generally the low chill varieties are planted at
awarmer site (and a higher elevation) while
those with a higher chill are planted in cooler
Sites.

Graph 1

Total chill unit accumulation models based on the
average July temperature

1000

| N
Florida & Slack X N

Chill units (CU)

| George & Nissen

9 11 13 15 17 19

Average temperature of coldest month °c

Varietal testing in your own orchard is the best way of seeing
whether avariety is suitable to your orchard and microclimate.
Remember always to compare trees (varieties) of the same age
and vigour asthis can significantly affect their performance and
your observations. @

“THE SolL IMPROVERS”

ORGANIC FERTILIZERS

(Leppington) Pty.Ltd.
A.C.N. 001123 726 1755 The Northern Road, Bringelly, NSW 2171 Fax: (02) 4773 4104

Phone: (02) 4773 4291

under tree sprinklers

Now is the time for fertigation of your stone fruit

We stock a full range of fertilisers for drip, trickle or overhead or

A full range of trace elements always on hand

The BIOMIN range of trace elements for state of the art
nutrition are now in stock. If you require further information
on the BIOMIN range see your friendly rep or ring the office.

Oriental Fruit Moth Control in Peaches and Nectarines

Isomate OFM Rosso is now available for the control of

Oriental Fruit Moth. It is more effective, cost competitive

and completely user safe.

If you have organophosphate resistance - try Isomate OFM Rosso.

sksk% For more information, please contact us on 02 4773 4291 sk
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Queensland Fruit Fly Information Day
June 2001,

Camden

Qld fruit fly - a major pest

Queensland fruit fly prefers humid conditions, so in
New South Walesit is best suited by the climate in
coastal and northern inland areas (approximately north
of aline between Sydney and Bourke). The south and
south-west of the State are much less suitable to the
Queensland fruit fly, but it can thrive there during years
of favourable conditions or in the favourable
microclimates of the towns and cities. In above-average
rainfall seasons, fruit fly occurs more frequently in the
west and south-west of the State.

Quarantine Treatment Options:
Bob Patton (Policy Officer Market Access,
NSW Agriculture, Orange)

Area Freedom —refersto an areatraditionally free

of fruit fly. A trade zone called the Fruit Fly Exclusion
Zone (FFEZ) in southern NSW has been established to
maximise the access to export markets by eliminating
fruit flies from that zone and nearby areas. In the NSW
portion of this area there have

been outbreaks for the past 3 years and sterile insects
(up to 10 million/week) have been used to contral this.
Because of the frequency of these outbreaks it appears
that QId fruit flies are now overwintering in the area.
The Sydney Basin cannot realistically achieve an “area
freedom status’ as Qld fruit fly is endemic. You can
never eradicate flies from this area as you will always
have continual |eakage into the area and you can never
economically produce enough sterile flies to conquer the
problem.

Interstate Certification Assurance
Arrangements

An Interstate Certification Assurance (ICA) arrange-
ment is a voluntary agreement between NSW Agricul-
ture and a business, through which the business under-
takes specified inspection and treatment procedures to
meet plant health requirements for intra and interstate
markets. |CAs are accepted nationally, and are being
increasingly adopted by businesses as a means of
facilitating movement of produce. ICAsincorporate
certification or quality assurance principles to guarantee
adequate protection against the introduction of plant
pests and diseases with produce. NSW Agriculture
monitors the effectiveness of these ICA arrangements
through a program of continuing audits. There are a
number of ICA’sin operation in NSW including:

|CAO01 Postharvest dipping with dimethoate/fenthion
ICA02 Postharvest flood spray with dimethoate/fenthion
| CA04 Fumigation with Methyl-bromide

ICAOQ7 Cold Storage

The future of dimethoate/fenthion postharvest dipsis
uncertain and the use of Methyl-bromide will be limited
to maybe the next 5-10 years.

For more information on Quarantine conditions contact:

International: Allan Johnstone 02 9364 7388 or
Graham Nester 02 9364 7392

I ntersate: Pablo Vazques 02 9764 3311 or Rob Bow-
man 02 4577 0633.

AQIS has awebsite which lists all Phytosanitary re-
guirements for overseas countries - see www.agjis.gov.au

Other information about Qld Fruit Fly

« the emergence of pupae can be triggered by rainfall.
« preferred overwintering sites are warmer spotsin an
orchard, area or location. For example, compost
heaps, rotting vegetation and grass & poultry sheds

offer warmth and afood source.

»  Monitoring traps should be placed about 1-2m (4
foot) above the ground on the shady sides (E, SE
side) of trees.

e Placetraps using agrid pattern (about 1-2 traps per
hectare).

*  Check traps weekly between September and May
and record QId fruit fly numbers.

*  Change the bait mixture as per manufacturers
recommendations.

Case Study: Monitoring Qld Fruit Fly in

a Blueberry Orchard (John McDonald).

For 10 years the 350 hectare Blueberry Farm at Corindi
on the mid north coast has been the site where John
McDonald has been monitoring QId fruit flies with
funding from Horticulture Australia.

When he started, management of fruit fly on the prop-
erty was based on cover sprays every two weeks. By the
second season the number of sprays were reduced to co-
incide with the peaks in fruit fly populations. In the third
season a stonefruit orchard on the property was removed
which reduced the fruit fly population even further.

At this stage a baiting program was introduced to
replace the previous use of cover sprays. This program
which focused on monitoring the population of Qld Fruit
Fly over several seasons has resulted in the farm now
having an ICA (No.31) for treatment of Qld fruit fly -
which is abig change from the original fortnightly cover
spray program. This outcome was the result of many
years of monitoring fruit fly populations and movement.
Itisstill heavily reliant on monitoring by trained person-
nel which drives the process.
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There are a number of strategies used for QId fruit fly
control on the property which is dependant on the
market destination of the fruit.

New products on the horizon

The site has also been used to trial some new products
being developed in conjunction with Aventis. These
products are till in the devel opment stage and it will be
up to 2 years before both are registered for commercial
use.

The old protein fruit fly bait spray was developed in the
1950's and has changed little over time.

A new bait spray (to attract female flies) being devel-
oped by Aventisis mixed with a protein autolysate
solution. The product sticks to foliage and stays wet by
rehydrating with moisture (such as dew). The likely
program of usein an orchard would be adose (using a
single nozzle) to the lower canopy of trees on the shady
side. This would be required once aweek for 3-4 weeks
prior to fruit ripening and then once after harvest. This
product is likely to be registered in the next 12 months.

The second product being trailed by Aventisis a passive
bait device that attracts and kills male flies by contact
and ingestion. The product is a papermache disc impreg-
nated with a pheremone and the insecticide. The product
should have alife of 2 months and would be placed (27-
50m spacing) in shady spots as a barrier around the fruit
block. The product would be used in conjunction with
the bait sprays. This product is unlikely to be ready for
commercia release before 2003.

Both products are designed to be used in conjunction
with good orchard hygiene practices - that is picking up
and destroying fallen fruit.

Improved protein bait formulations for
fruit fly control (Project AHO0012)

Fruit fly researchers from Qld, NSW and WA who are
participating in anational fruit fly control project
recently met in Brisbane with international fruit fly bait
expert, Dr Robert Mangan from the USDA laboratory at
Weslaco, Texas. Dr Mangan was visiting Australiain his
role as a collaborator in the project, which is designed to
make the latest in bait technology available to Australian
horticultural producers. Dr Mangan and his colleague Dr
Daniel Moreno are world leaders in formulating protein
baits which incorporate the new generation of safer
insecticides for fruit fly control.

The project team which is being lead by Dr Annice
Lloyd, Queensland Horticulture Institute, Queensland
Department of Primary Industries, includes Dan Smith,
Rosemary Kopittke and Ed Hamacek from QHI, Andrew
Jessup and John Macdonald from NSW Agriculture, and
Dr Francis de Lima and Dr Sonya Broughton from

Agriculture WA. Funding for the research is being
provided by the departments of agriculture in each state,
Horticulture Australia Limited, AusHort, and by two
commercia partners, Dow AgroSciences and Aventis.

Both commercial partners have new fruit fly bait
products which are being evaluated by the research team
prior to application to the NRA for registration in
Australia. These new products include two of the new
generation of safer insecticides which have not previ-
ously been registered for fruit fly control in Australia.
The new bait formulations also contain components
designed to extend the life of baitsin the field.

Longer lasting, safer baits would provide many advan-
tages both to horticultural producersin endemic fruit fly
areas as well as to regulatory authorities throughout
Australiainvolved in fruit fly suppression and eradica-
tion programs. The research team will test the new
products against representative crops of all fruit fly host
groups and against fruit fly pest species both in eastern
Australia where Queensland fruit fly is the major pest
species and in Western Australia where Medfly isthe
pest species. It is hoped that residue and efficacy data
will be available for registration application for both
products within the next two years.

The project also includes a component of generic
research to examine other means of improving bait
formulations and bait technology. Two such potential
improvements are the use of photoactive dyes as
toxicants in baits and the development of effective, long
lasting, bait stations based on protein attractants. The
latter have the added advantages of being an off-crop
treatment thereby reducing any risk of phytotoxic
damage due to bait application. Both of these new
technologies may have applications for organic produc-
ers.

The researchers in the three participating states have
received excellent support from growers who have been
willing to participate in bait trials in a variety of com-
modities. Because the development of improved fruit
fly baitsis of significant interest to a wide range of
horticultural producers, an Industry Reference Commit-
tee, with representatives from each participating stete,
has been set up to monitor the progress of the project.

Fruit flies continue to be a major market access barrier
for horticultural producers all over Australia. Protein
baiting is an important control method for this pest in
endemic fruit fly areas and for quarantine authoritiesin
fruit fly free areas. Improved, safer baits would provide
more effective control with additional economic and
environmental benefits. This project is a coordinated
national approach to address some of the current prob-
lems with baiting and to make the latest in bait technol-
ogy available to Australian horticulture industries.
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Nutritional impacts on fruit size and
tree health in citrus

Notes from a presentation to citrus industry
personnel in the Riverland, September 2001
Tienie du Preez, Agricultural Consultants International,
South Africa

Citrus fruit need to have an extended shelf life with
retention of quality and the absence of physiological
ailments. Good keeping quality is therefore of utmost
importance. Nutrition is only one of severa factors
which can influence fruit quality.

There is no better way to determine the nutritional needs
of acitrus orchard but to use an integrated approach i.e.
using historical leaf, soil and fruit analysis together with
historical nutritional data, growth indexes, production
records, quality assessments, pack-out percentage, soil
type, aspect, area, rootstock, planting density and light
interception, etc.

Nitrogen (N):

Nitrogen is an integral part of amino acids, protein,
nucleic acid, chlorophyll, al co-enzymes and hormones,

like ABA and Cytokinins. It therefore plays an impor-
tant part in the living machinery of citrus trees.

High nitrogen levels can improve fruit set but exces-
sively high levels reduce fruit set due to competitive
shoot growth. High nitrogen levels a so reduce fruit
size probably due to more fruit set but also due to shoot
/ fruit competition and lack of light caused by vigorous
and dense canopies. Excessive nitrogen also causes
thick peels, low juice content, higher acid levels and
rind (albedo) breakdown. The latter is caused by a
competition with calcium. High N levels can a so retard
colour development and the harvest date.

Leaf nitrogen levels of 2.10 — 2.30% for Satsumas,
Clementines and Valencias and 2.40 — 2.60% for Navels
and Lemons are considered optimum.

Phosphorus (P):

The main metabolic function of Phosphorusin citrus
treesisthe formation of pyrophosphate energy bonds
likein ATP, UTP, CTP and GTP. All these nucleotide
triphosphates are involved in synthesis of RNA and
DNA. Itisalso an essential part of many sugarsin-
volved in photosynthesis, respiration, etc.

Low P levels causes soft/flabby fruit, coarse skins, low
juice content and high acids. Too high P levels can lead
to thin skins and resultant skin breakdown.

Phosphate levels of 0.12 —0.15% in citrus leaves are
considered optimal. Phosphate applications and foliar
sprays are often applied prior to or during the ripening

phase to promote better skin finish, stimulate colour
formation and to stimulate conversion of high acidsto
sugar. Too much phosphate in the soil can precipitate
calcium and potassium, which can in turn lead to poor
quality and small fruit.

Leaf N:Pratios for Navels should be 20 when leaf N is
at the lower range (2.4%) and 15 at high leaf N levels
(2.6%) to ensure good fruit finish, sugars and colour.

Potassium (K):

Thisis the most important cation in plant tissue where it
isinvolved in meristemic growth (synergism with IAA,
GA, Cytokinins), photosynthesis, and translocation of
photosynthates. Potassium is of utmost importance in
maintaining the water status in the plant and regulating
the opening and closing of stomata. Potassium does not
form part of any structural organic substances and
makes up about 80% of the total cationsin the cell sap.
It also activates enzymes.

Low K levels cause small size and severe deficiencies
can restrict vegetative growth. An over supply of K
causes coarse skin, high acid levels, retard ripening and
can lead to big fruit sizesin navels. Excessive K
applications can also decrease calcium levels and
increase albedo breakdown.

Leaf K levels of 0.90 — 1.50% are generally accepted as
optimum for most citrus varieties with 0.80 — 1.10% for
Navels.

Theleaf N:K ratios for Vaencias should also be consid-
ered especialy where small fruit sizes are encountered.

Aim for aN/K ratio of 1.6 for high leaf N (2.3%) and a
ratio of 2.2 for low leaf N (2.1%).

Calcium (Ca):
Calcium isimportant for cell growth and cell division
and is imperative for quality, shelf life and prevention of

albedo breakdown. The primary role of calciumin
plants seems to be membrane stability.

Optimum leaf Calevelsare 3.5—6.0%. Leaf anadysisis
not agood indicator of fruit quality because most of the
calcium moves with the transpiration stream in the
xylem to the leaf and very little (probably less than 6%)
of the calcium rich water is partitioned to the fruit. Fruit
skin analysis (skin + albedo) will probably be a better
indicator of skin quality. Calcium isalso not transported
from the leaves to the fruit.

Calcium is seldom deficient in the soil. Cultural
practices like poor irrigation, unbalanced fertilization
programs (too much Magnesium, Ammonium,
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Potassium, Phosphates) causing poor calcium uptake
and distribution to the fruit are to be blamed for low
fruit calcium levels. Calcium nutrition during the cell
division stage isimperative for good skin quality and
low albedo breakdown. Pruning increases the light
penetration and transpiration to inside fruit, which
decrease albedo breakdown.

Zinc (Zn):

Zincisinvolved in nitrogen metabolism and deficiencies
will inhibit protein synthesis. 1t also catalyses produc-
tion of tryptophan, the precursor to IAA. Zinc also

activates some enzymes and isinvolved in enzyme
substrate binding.

Deficiencies of zinc cause poor growth, small leaf size,
small fruit, lighter crops and low vitamin C content.
Leaf levels of 30 — 100 ppm should be optimum.
Boron (B):

The function of boron in the plant is like that of phos-
phate in the formation of esters with sugars, alcohols
and organic acids. It isthereforeinvolved in transport
and tranglocation of photosynthates and water in the
plant. Itisaso involved in the transocation and
positioning of calcium in the middle lamella of cells.

Boron deficiencies cause malformed fruit, dry peel, low
sugars, poor set and inhibits cell differentiation.

Boron levelsin leaves should be maintained between
75— 150 ppm. High levels (250 — 330 ppm) will cause
tipburn and leaf drop.

Other Elements:

The less important elements or those not so directly
involved in fruit quality is not discussed here but
optimum leaf levels are as follows:

Magnesium 0.35-0.50%
Sulphur 0.20-0.30%
Manganese 40— 150 ppm
[ron 60 — 300 ppm
Copper 5-20 ppm
Molybdenum 0.05-3.00 ppm

Importance of leaf and soil analysis in
making recommendations

No balanced fertilizer program can be recommended
without an annual leaf analysis and soil analysis every

2 —3years. Consider trends over time rather than exact
figures. It isrecommended to take leaf and soil samples
from the same sites to be able to establish soil / leaf
correlations.

Summary

The production of big crops of good quality fruit with
along storage lifeis not asimple task and it demands a
great deal from producers. With regard to fertilization
the emphasis should be a bal ance between elements and
controlled vigour, through controlled nutrition in order
to achieve an economic equilibrium between production

and quality. &

Horticultural Fertilizers

For all your fertilizer needs

Fertilizer Programs

Custom Blends

Soluble Fertilizers

Liquid Fertilizers

Slow Release Fertilizers
Controlled Release Fertilizers
Organic Blends

Trace Elements

Soil & Tissue Testing

PATON

FERTILEPZIERS

For quotations, technical visits or account enquiries, please contact us at:

Paton Fertilizers
126 Andrews Road
Penrith NSW 2750

Freecall 1800 644 753
Deb Murray 0418 428 898

WHEREVERWE GO, WEMAKEIT GROW
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Irrigation of citrus with reference to
water shortages

Tienie du Preez, Agricultural Consultants International

Water is a powerful tool that can be used to manipulate
vegetative growth, reproduction, fruit quality, size,
colour, sugar, acid, and juice content, sunburn and can
even change the root distribution pattern in the soil.

Water scheduling has an important effect on nutrient
uptake, transport of elementsto the active sites and also
the transport of photosynthates especially to the target
organs (fruit). Water is the single most important
molecule in plants because it drives the metabolismic
machinery of the plant.

The target should therefore be to use this tool to
optimize production and quality without wasting our
most important resource.

Ideal scheduling

Regarding irrigation scheduling the citrus tree phenol-
ogy can be divided in to five phases.

The recuperation phase after harvest can be quite long
for early varieties like Satsumas or almost non-existent
for late varieties like Valencias. The first two to three
weeks directly after harvest is an important period to
recuperate lost reserves and to provide enough water
for nutrient uptake.

The tree can resist some water stress but take care of
too much stress in the flower initiation period (April,
May). A dight regulated water deficit prior to flower
initiation can promote more flowers for the next season
but again, take care not to lose fruit size on varieties
with fruit on the tree during this period. Use 50-60%
extraction of Total Available Water (TAW) for cropped
varieties and 35-40% for non-cropped cultivars.

From budswell to first flower (the reactivation phase)
the tree needs enough water and nutrients to force a
strong, even flush with flowers. Good root tempera-
tures (15-25°C) and enough oxygen (8-10%) are aso
imperative. So, the ideais to apply enough water to
alow good rootzone temperature and oxygen levels.
Water extractions of 40-50% of TAW should be used.

During the flowering, fruit set and cell division stage
(flowering to fina fruit drop in late November) water
must be held back (but without stress) to force the tree
to set fruit and to control unnecessary shoot growth.

The cell divisions are not sensitive to slight water
deficits. Stress can however cause Abcsisic Acid
(ABA) production in the root system, which will be

transported to the canopy with the next irrigation, and
will cause fruit drop.

The October/November shoot flush will also compete
with the small fruits for photosynthates and hormones
(cytokinins) and can therefore cause poor fruit set. This
flush is not important for the next crop except for young
trees that need to fill space.

Holding back water without causing stress (like wilting)
to contain growth and set fruit is the objective with
scheduling during this critical 2-3 months. The only
way to do thisis by means of “helplines’.

Install aline on 10-12 trees delivering only half of the
designed flow and a double line to 10-12 other trees.

Apply the water in such away that the half-line shows
some stress with no stress on the normal orchard lines.
Thiswould result in no flush on the normal lines and
some flush on the double lines.

The fruit enlargement stage (final fruit drop until 3
weeks before harvest) needs alot of water to grow big
fruit. Irrigate according to the doubleline. Measure
fruit growth during this period.

If the double line gives better fruit size, increase the
water until such time that the normal line has the
biggest fruit. Water extractions of no more than
30-40% of TAW should be allowed.

Less water can be applied in the ripening period
(from three weeks before harvest and during harvest)
to concentrate more sugars, burn high acids and to
force colour development.

Be careful not to stress the trees too much if this period
falls within the flower initiation period. Extractions of
50% of TAW can be implemented.

Irrigation scheduling during critical water
shortages

Droughts necessitate the effective and optimum use of
each droplet of water. The biggest savings can be
achieved after the recuperation phase, even the reactiva-
tion phase (still cool temperatures) but especially during
the long cell division phase and lastly during the ripen-
ing phase. Very little savings can be made during cell
enlargement.

Treesthat were irrigated and fed optimally in the past
have a better chance to survive. Orchards on soil with
higher water holding capacity and cooler slopes/areas
can also resist droughts better than those on sandy soils
and hot slopes/areas. @
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Compost in horticulture —-its safe use

Reprint of Agnote DPI-347, January 2001

Brian Beattie, Horticulturalist, Horticultural Research
and Advisory Sation, Gosford

Composts are used frequently in both vegetable and tree
crop production to assist crop growth. The magjor
problem using compost in horticulture is contamination
of the product by microbes from the compost. These
microbes can cause sickness in humans - they are
human pathogens. However, this happens only if the
composting procedure has not been carried out cor-
rectly.

What is Compost?

Composts are made from organic material such as any
plant products or animal manure, or a combination of
both.

Composting converts biodegradable organic material
into humus by using “good” microbes called ther-
mophilic organisms. The processis generally conducted
by aerating the material over a period. The microbes
decompose the matter into material that can be more
easily used by growing plants. During the process, the
“good” microbes cause all the material to heat and this
kills the “bad” microbes. Killing off the bad microbes
with heat is called pasteurisation. At the sametime
weed seeds and other undesirable material is neutral-
ised.

The Australian Standard for Composts, Soil Condition-
ers and Mulches defines the terms Pasteurisation and
Compost:

e Compost - Pasteurised product which has under-
gone composting for a period of not less than six
weeks

e Pasteurised product - organic material resulting
from the controlled microbiological transformation
of organic materials, under aerabic and ther-
mophilic conditions, such that the whole mass of
constantly moist material is subjected to at least
three consecutive days at a minimum temperature
of 55°C.

Thisis achieved by:

e appropriate turning of the outer materia to the
inside of the windrow so that the whole massiis
subjected to a minimum of three turns - with the
internal temperature reaching a minimum of 55°C
for three consecutive days before each turn; or

e anequivalent process that achieves the same level
of pathogen reduction The time taken for

composting to complete depends on the system used
and factors such as the material, moisture content,
aeration, nutrient ratio, pH, toxic substances and
temperature. Common systems used for composting
include turned pile, aerated static pile, wind-row
and in-vessel.

Generdly it takes between six and 10 weeks ,with a
curing period of two to three months, to ensure that the
compost is mature.

Managing the Risk of contamination

Before you use a compost - or any form of animal
manure - you should assess the risk of it contaminating
the produce you grow. Keep a written record of the risk
assessment. Changes in the type or source of compost or
animal manure you intend to use, or the type of produce
you grow, may require the risk assessment to be re-
evaluated

Care should also be taken that run-off from the compost
heap does not contaminate the surrounding soil or
equipment. This should be included in the risk assess-
ment.

Thereisasignificant risk of microbia contamination of
produce - particularly for ground crops - if the origin of
the organic material is unknown, or it has not been
composted under

Further Information

Full details of the types of composting systems available
and detailed guidelines of procedures required can be
found in: Australian Standard AS 4454-1999 Composts,
soil conditioners and mulches Standards Australia,
second edition 1999. @

Diagnostic Service - NSW Agriculture

The Diagnostic & Analytical Laboratory
at Wollongbar offers a range of chemical
tests for soils, plant & water,
essential oils and pesticide residues.

For information on prices and test
details: Contact Kerrie Gray
on 02 6626 1103

* Special prices may be offered
for large batches of tests.
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NSW Agriculture’s plant health
diagnostic service

NSW Agriculture’'s Plant Health Diagnostic Service
provides an integrated research and extension service
and undertakes disease surveillance in addition to
diagnostic work. This diagnostic service has continued
to operate since the closure of the BCRI Laboratory at
Rydalmerein 1994. The service was restructured in
November 1999, to provide an improved network across
the State.

As the service matures and with the introduction of a
client-focused service and Quality Assurance, it is
expected that growers using this service will receive
positive outcomes. The benefits of the accurate diagno-
sis of pest or disease are improved quality and market
value of domestic and export produce and money saved
on chemicals and labour.

In line with government policy, full cost recovery for al
testing is now charged by the service. Test prices can be
obtained from your local laboratory. A list of laboratory
locations and an abbreviated list of tests can be found at
the end of this article.

The largest of the Plant Health Diagnostic Laboratories
isat Camden and is one of 8 |aboratories providing a
network of diagnostic service from Alstonville, Gosford,
Orange, Tamworth, Wollongbar, Wagga and Yanco. The
Orange site provides particular expertise in pest and
pathogen taxonomy, bacteriology and fungal identifica-
tion. The department’s collections units are housed at
Orange and are the repository of information vita to the
diagnosis of pest and disease in crops for NSW growers.
Inorganic and organic chemistry services are located at
Wollongbar and Wagga. Diagnostic servicesto various
industry groups and growers can be supplied through
this network. Growers may send samples to any one of

Listed below are the addresses of the sites accepting
samples on behalf of the Plant Health Diagnostic

Services for NSW Agriculture.

(All sites also accept samples for chemical residuesin
plants, soil and water, water analysis (chemical),
nutrient analysis of plants and soil done at Wollongbar/

Lismore/ Wagga.)

Alstonville Tropical Fruit Research Station
Ph 02 6626 2400 Bruxner Highway Alstonville
Postal address - PO Box 72, Alstonville NSW 2477

EMAI Ph 02 4640 6428
Elizabeth Macarthur Agricultural Institute
Woodbridge Road Menangle

Postal address - PMB 8, Camden NSW 2570

Gosford Ph 02 4348 1900
Research Road Narara NSW 2250

Postal address - Locked Bag 26 Gosford NSW 2250

Orange Tel: (02) 6391 3800
Forest Road Orange NSW 2800

Tamworth Ph 02 6763 1100
CalalaLane Tamworth NSW 2340

Postal address - RMB 944, Tamworth, NSW

Wollongbar Ph 02 6626 1103
Bruxner Highway Wollongbar NSW 2477

Wagga Ph 02 6938 1999

Pine Gully Road Wagga Wagga NSW 2650
Postal address - PM B, Wagga Wagga NSW 2650

Yanco Ph02 6951 2611
80 Trunk Road Yanco NSW 2703
Postal address— PMB, Yanco NSW 2703

Brief List of Tests

the sites for analysis and diagnosis at the appropriate Entomology - insect/mite general ID ... $32.25

location. Entomology - insect/mite specidist ID ... $89.10

NSW Agriculture’s extension and advisory officers can Entomology - msect_/m:tﬁ S%Zrng]al D $63.00

provide advice to growers concerning pest and disease Plant health - nematode extraction )

related to their local conditions, these officers comple- “rootandsoil .. $41.30

ment the diagnostic service. Each of the Plant Health Plant health - nematode ID and

Diagnostic laboratories brings specialist diagnostic -counttogenus ... $53.55

expertise to the network. The pathologists undertaking Plant health - Basic exam

plant diagnoses are each closely related to specific - clinical examination and general

industries and thus have a greater understanding of diagnosisof plant diseases ... $42.95

growers and industry needs. Plant health - Standard exam

Transport of samplesto NSW Agriculture laboratoriesis - ¢linical and microscopic examination of

included in the test cost if sent through the approved plants with moist mcubathn & diagnosis ... $59.95

carrier, using the appropriate submission form. These Plant health - Comprehensveexam

can be sourced from any of the Plant Health Diagnostic ) cllnlpal & microscopic examination with

|aboratories within NSW Agriculture, and all district culturing and diagnosis of pathogens from

Offices. plants, soil orwater ... $110.25
&
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The use of Giberellic Acid (GA)
for citrus fruit quality

By Frank Galluccio (Sumitomo Chemical)

¢ Water pH must be 4to04.5, usea Buffer or
Adjuvant
¢ Adjuvants contain a spreader in the formulation,
so there is no need for a spreader
e Buffersdo not contain a spreader, add a spreader
at label rates.
¢ Use a high volume sprayer
« Coverageisvitd - spray penetration into the
canopy iscritical
e Apply aminimum 7500L/hato mature medium
sized trees
e Cadlibrate the sprayer
& Treesmust not be under any water stressprior
to and after GA application
e Good irrigation management is required, trees
must not be under-watered or waterlogged
¢ Spray during slow drying conditions,
- Early mornings (avoid dewy mornings)
- Late evenings (avoid heat in fruit).
¢ Avoid heat spells of 40 degree days, spray after
a cool change.
¢ Apply stop drop sprays as per normal
¢ Do not mix ProGibb® with Stop drop®.
¢ Avoid Oil & Copper sprayscloseto GA
applications
» Best to apply GA prior to oil or copper application
e If copper or il sprays are applied, wait 4 weeks
to apply GA.

¢ Avoid ProGibb® application if rain is forecast
within 6 hours.

¢ Avoid mixing other compounds with ProGibb®.

¢ Avoid using ProGibb® on unhealthy trees.

Pro-Gibb - Washington Navel (Application Timing Chart)

Timing Early Application Late Application
Jan-Feb: Golf Ball Stage Mar-April: Green-Silver Stage

Early Harvest 10-20 ppm Nil
American Market -
Creasing
Early & Late Harvest 10 ppm 10 ppm
History of creasing,
delay harvest
Late Harvest 20 ppm Nil
Creasing & Delay Rind
Late Harvest Nil 10 ppm
Delay Rind

Note: Use higher rate when there is a history of creasing.
Refer to ProGibb® mixing chart for ppm. Growers will have
specific applications to suit their markets. The early
application is critical. All the above applications will have

firmness/ shelf life & storability effect.

¢ Early application can delay full colour by about
0-7 days and late application by about 2-3 weeks

« Delay in colour development is dependant upon
variety, chemical rate, district and seasonal conditions

» Best to trial and gain on-farm experience

» Rates at 10ppm for late navelsin some situations
have resulted in along delay in full colour. &

Sun World Appoints ANFIC Group
as Australian Representative

Sun World International, Inc., and ANFIC (Australian
Nurserymen’s Fruit Improvement Company) have signed
an agreement enabling ANFIC to introduce and promote
Sun World’s new fruit varieties to Australia.

ANFIC, a 12-member nursery consortium with facilities
and representatives throughout Australia, will manage the
importation, evaluation and commercialization of Sun
World’s table grapes, plums, peaches, nectarines and
apricots.

Sun World has sent nearly 60 different new fruit varieties
to Australia, a number of which are currently being
evaluated by ANFIC for potential commercial production.
Some are available now for grower evaluation while others
will be available in the coming year or two. Selected
growers will be licensed to produce these proprietary
varieties. All fruit will be sold under license by designated
marketing companies.

The California-based company is best known for fruit such
as early-ripening green seedless grapes marketed under the
SUPERIOR SEEDLESS™ brand and black skinned, red-
fleshed plums marketed under the BLACK DIAMOND™
brand. More recent introductions include an early-ripening
black seedless grape marketed under the MIDNIGHT
BEAUTY™ brand and early-ripening high flavor apricots
marketed under the HONEYCOT™ brand.

Sun World, one of the United States’ leading producers and
marketers of fresh fruit, operates one of the world’s largest
table grape and stonefruit breeding programs. Since its
inception in the mid-1970s, the Company’s Research &
Development Center has released more than 50 new
varieties with improved flavor, size, color, shelf-life and
extended seasonality.

Sun World International (www.sun-world.com) is a leading
innovator in the research, production, distribution and
promotion of fresh produce. A wholly owned subsidiary of
publicly-held Cadiz Inc., Sun World maintains integrated
agricultural operations throughout central and southeastern
California. ANFIC can be contacted on: 02 6332 6960.
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Publications - What's new ||

& 2001 Avocado Conference Proceedings

Some of the papers given at the recent 2001 Avocado
Conference are available by going to the following
Qld Fruit & Vegetable Growers Website:
www.gfvg.org.au/avocado/avocadoconf.html

A CD isaso available for $40.

¢ WorkCover Rural Safety Guide

WorkCover NSW and the Rural Industry Reference
Group have published a new 16-page magazine on
rural safety, highlighting initiatives being taken to
reduce rural death and injury.

Details of the ROPS Scheme are included in the
magazine, along with alist of safety tips for tractor
drivers. Copies are available from the webiste
WWW.

or from WorkCover’s publications hotline,

1800 658 134.

& 2001 Horticultural Statistics

Horticulture Australia’'s Australian Horticultural
Statistics Handbook 2000/2001 is now available. As
usual, it isfull of useful and timely information on
production, consumption, exports, varieties, growing
regions and seasons. The price is $60.

Contact Veronica Salaberry 02 8295 2311

¢ How GreenisHorticulture?

Australian horticulture has released stage one of
‘Horticulture, productivity and sustainability’ - a bold
new project investigating natural resource use by
Australia’s horticulture industry. The report profiles
the horticultural industry’s environmental challenges
in relation to current and long-term economic per-
formance, production capacity and potential benefits
to the Australian economy and society.

Horticulture productivity and sustainability’ iaajoint
initiative of Australian Horticulture, through its
AusHort program and the Natural Land and Water
Resources Audit, a program of the National Heritage
Trust.

For copies of the report contact:
Evonne Lovric, at Horticulture Australia,
Phone 02 8295 2300.

€ ANZFA user guideson the New Food Rules
and the Labelling of Genetically Modified Food.

The Australia New Zealand Food Authority (ANZFA)
today launched arange of user guides to help food
businesses, retailers and food officersto interpret and
apply the new joint Australia New Zealand Food
Standards Code. A user guide on GM food labelling has
also been developed by an inter-government task force.

The user guides are both on the ANZFA website
www.anzfa.gov.au/food standards and available in hard
copy through ANZFA's publishers Anstat. Call 03 9278
1144. ANZFA aso runs an information service for
industry on the new Food Standards Code which indus-
try can email at advice@anzfa.gov.au or cal toll free
1300 652 166.

¢ Tocal releases books on Organic Farming

The organic farming books are the result of extensive
research and development by NSW Agriculture educa
tion officer, Mrs Jennifer Laffan. The books provide
details of case studies of awide range of enterprisesin
Australia and focus on the production of certified
organic produce.

The books sdll for $28.00 each plus $5.00 postage and
handling. Further details on the publications are avail-
able on free call 1800 025 520 or at the Tocal website
www.tocal.com

4 Two new manualson Irrigation of Vegetables

Two new irrigation manuals produced by NSW Agricul-
ture and Agriculture Victoriawill help vegetable grow-
ers boost productivity through efficient, effective use of
irrigation water, according to NSW Agriculture project
officer at the Yanco-based, National Vegetable Industry
Centre (NVIC), Jane Hulme.

Themanuals, ‘Best Management Guidelines for
Irrigation of Melons' and ‘Best Management Guide-
linesfor Irrigation of Onions and Carrots will be
released soon.

Both are based on results from The Vegetables Irrigation
Best Practice Project and combine knowledge and skills
from growers, researchers and consultants.

For more information contact:

NSW Agriculture project officer at:

the National Vegetable Industry Centre, Yanco,
Jane Hulme on 02 6951 2521.
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|| ...continued

4 Information on Sharefarming

NSW Agriculture has released a new Agfact about
sharefarming, a useful guide for both prospective
sharefarmers and landowners. Titled “ Sharefarming
agreements for growing crops’ the Agfact was prepared
to meet the growing demand for information on which
to base decisions on agreements for shared use of land.

The Agfact (M.3.8) isavailable at a cost of $2.00 from
NSW Agriculture offices throughout the State, or from
NSW Agriculture's bookshop on 1800 028 374. Itis
also available on the department’s web site at
WWW.agric.nsw.gov.au.

¢ Soil health: The foundation of sustainable
agriculture - Proceedings of a workshop on soil
health held at Wollongbar Agricultural Institute
20-21 June, 2001.

The 174 page book contains 22 papers on biological,
chemical and physical aspects of soil health and their
impacts on agricultural productivity.

The papers have been written in plain English to
encourage interest and awareness in soil health among
farmers, advisors and the general community. Each
paper includes author contact details so that readers can
contact them for more information. Copies can be
obtained from Wollongbar Agricultural Institute for $20
(including GST) or $25 posted. Phone 02 6626 1200.

& Citrus Variety information available on the
Australian Citrus Growers Website -
(http://lwww.austcitrus.or g.au)

Citrus Variety Information Sheets:

New Plant Health Australia web site launched

Plant Health Australia (PHA) today announced

the launch of its new web site located at:
www.planthealthaustralia.com.au

The site provides information on the status of current

research projects and interested parties can download

relevant research reports and discussion papers from

the various projects being undertaken by PHA. The

site also provides an overview of how particular

research projects fit within the major priorities of the

organisation.

4 2001/02 Orchard Plant Protection Guide

- available NOW

NSW Agriculture has released

the 11" edition of the Orchard
Plant Protection Guide for
Deciduous Fruits in NSW 2001/02.
Available from your local district
horticulturist and as well, the
Guide will be available on NSW
Agriculture’'s Website.

What's on

27 October 2001 - What’snew in pest and disease

management for cut flower growers? Dural
Country Club, 662a Old Northern Road,
Dural 1-4 pm. A freeinformation day for cut
flower growersis being organised by Alan
Merriman of Organic Fertilisers and Bettina

Grapefruit  Lemon Mandarin ~ Navel Oranges Gollnow, Development Officer (Floriculture) with
Flame Eureka Afourer Atwood NSW Agriculture. The program includes guest
Henderson Fino Amigo Autumn Gold .
Marsh Lisbon Arrufatina Barnfield Speakers and dISp| ays related to the theme of new
Oroblanco Verna Clausellina Chislett products and devel opments on pest and disease
Ray Yen Ben Clementard Christensen :
Ruby Clementine  Glark managemmt of flower crops. The program will also
Rio Red Daisy Fisher give growers agreat opportunity to hear more about
Ruby/Redblush/Pink Ellendale Hutton thelatest in greenhouse devel opments in Europe
Star Rub Ell Lane Lat . o
ar fuby Eloe Long and America from Jeremy Badgery Parker, District
Encore Loxgold Horticulturist (Protected cropping).
Falglo Navente 6-8 November. Environmental M anagement Systems
Fremont Neilson in Agriculture Conference, Ballina.
Hernandina Newhall Ph. 02 6626 1237
Hickson Pasin ’ ’
Imperial Powell 16-18 October Australian National Field Days,
Miho Rohde
Murcott Ryan Orange. Ph. 026881 1286.
govo Summer Gold 17-18 November. Safe Use of Tractors Course, Tocal
kitsu Thomson
Page Wifen College, Patterson. Ph. 1800 025520.
gixii Wilson 8-12 July 2002. Snack Fruit 2002. Combined Fruit
Tg;a;rst B Industry Conference. Brisbane, Qld.
Spring 2001 @ Fruitgrowers' Newsletter—23




ne‘rob msu-olbe@Apley eipues :jrewsa

0T6T 8vEY C0 -Xed ‘uoreal(gnd Siy} Ul apew ag 0) PATILO JOo apew JUBWIENS AUe Jo uoseal Ag Jwed 8y}
006T 8¥S¥ 20 :Ud JO SUORIPUOD BY} JO [BGR| 8} UO SUO9311P 3 U1IM doue | |dWod WOl POA|OSCe 10U aJe siasn
0522 MSN pI0jSo9) “lwiad Aue Jo SUONIPUOD BY) PUB Bae| 8y} U0 SUONIBIIP 8yl Ylim Ajdwiod Apowis pue ‘1onpoid ayp

Buisn a10Joq “1iwied Aue pue pae| 8yl peal sAemie 1snwi sonpoid eaiwsyd einindibe jo siesn 6/56€ TTTY0 Om@OU yinos s fo CU\AWV

9z beg pax201 SvdH T2V 1IHL AVIISAVMTY J0y0adsu | Jojuss- Uewmog qoy
ainynouby MSN 1IN |d TR IN- 0110 SSIMBEM
ApJeH eipues-Ioyp3 OO UomeBLIl - RIIID Uyor

JBOIO UoEBLI| - IWNoseIA |(19
ISUNNOILOH PLISIA - W0dRIN Joled
0090 £/S 20 JOSpUIM

T968 6561 20 Xed ¥SEL00 /20 B|IGON
Jo10adsu| [eamnoLBy - uMmolg awselo)
1801JJO uo1reBLI| - spreydly ue|y
JBoIJJO uoIeBuI| - SS0JD WION
ISUN)NOILIOH 101ISIQ - SlBWoS AuoL
8888 6£677 ¢0 [eJ20] - pue|ire |

0EL GZ¥ - CT10 SI1oN

1SN NOILOH 10UISIQ - ApleH elpues
006T 8¥EY 20  PJ0JS0D

1.8 9¢¥ -CTi0 @110

1SLIN)NOILOH 1013S1@ - Ol]]N 9dUBIME T
80¥90v 9¥ 20 UspweD
1ISUNYNOILOH ©VLISIA - XMW dijjiyd
090 8299 20 3||IAUOIS|Y

sallnbu3 N4 [RI2J8WWOY 04

% 1083U0) 03 OUM -
14e1s 21Ny nouby MSN

'seale 1Se0) UUON % 1Se0D Yinos ‘Aajlea
<_.._<m._.m3< J21UNH “1se0D [eaua) ‘uiseg AsUpAS ayl ul S1amoub 1INl [e10JaWWO0I |[e 0] 931} 3|ge|leAe SI ]| “IBIUIM ¥
D_<n_ uwnny ‘Jawwns ‘Buuds ur painguisip uoneolgnd Aanenb e si Jsns|ismaN ,siamolblinig [eiseo)d ayL

39v150d d3.1L137SMAN

1NV
3JOV44NS SIddMOUD 1L 1INdd

1V1SVOD

6G200/€00852dd
panoiddy 1sod uld

i
il




