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Orchard Establishment

SITE SELECTION

Althoughlemonsare successfully growninawiderangeof climates, soilsand
locations, the physical characteristicsof the site should befully assessed before
ordering and planting any trees. Variety and rootstock type should be carefully
matched to Side conditions.

For moreinformeation refer to the Varieties and Rootstock sections.

Topography
]  Slope.A gently sloping siteisbest, avoid steep sl opes (>20%).

M Aspect. Anorthor north easterly aspect isbest providing maximum sunlight
during thewinter months.

Soils

Soilsareanimportant considerationin any horticultural planting. Dig soil pitsto

assessthe physical characteristicsof the soil. (For moreinformation refer tothe

Citrus Soil Management Agfact H2.3.4.) Take soil samplesand havethem analysed

by an accredited laboratory before ordering and planting any trees. For more

specificinformation on soil analysisrefer to the Nutrition section.

M  Typeand Structure. Soil type providesinformation on both the physical and
chemical characteristicsof thesoil. Ideally soilsshould beasandy loamwith
good structure. Avoid heavy clay soilsand soilswithimpermeablelayers.

[  Depth. Choosesitesthat haveat least 60cm of good quality topsoil. Topsoil
depth can beimproved by using mounding.

]  Drainage. Soilsshould bewell drained and not proneto waterlogging. Avoid
soilswith high water tables. Subsurface drainsmay beinstalled toimprove
drainage.

M  Fertility. Fertilesoilsare preferred, however organic andinorganic fertilisers
canbeusedtoimprove soil fertility.

pH. Citrustrees prefer apH range of 6.0-7.0 (CaCl, method). Low pH (acid)
soilscan betreated with limeor dolomite. High pH (alkaline) soilsaremore
difficult to change. Avoid soilswith apH of lessthan 5.0 or above 8.0.

&

Waterholding capacity. Thisneedsto be assessed for irrigation design and
managemen.

Filtration rate. Thisneedsto be assessed for irrigation design and
management.

Flooding potential. Soils should not be proneto frequent or extended
periodsof waterlogging.

N N N §

Salinity. Soil salinity isaseriousproblemin someareasand isexpensiveto
overcome. Useloca knowledge and soil analysisto determineany salinity
problems.

Water
Lemon treesrequire good quality water to grow and producefruit. For more specific
information refer to thelrrigation section.

[  Sourceand Supply.Anassured and reliable source of water iscritical for
production.
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M  Quantity. Maturetreeswill need between 3-5 megdlitres per hectare
dependingonlocd ranfal.

M  Quality. Good quality water isessential. Have water tested by an accredited
laboratory to assessitsproperties.

Climate

Lemonscan begrowninawiderangeof climates. For moredetailed information
refer to the Climatic Requirements section.

M

M

Temperature. Obtain climatic dataon the monthly minimum, maximumand
average temperaturesthroughout theyear.

Rainfall. Obtain climatic dataon total annua rainfall and monthly averagesto

determineirrigation requirements.

Humidity. Lemonscan begrown under conditionsof low and high humidity.
Regionswith high humiditiestend to have ahigher incidence of pest and
diseaseproblems.

Evaporation. Obtain climatic datato determineannual and monthly
evaporation rates. Thisinformationiscritical for irrigationdesgnand

managemen.
Hail risk. Assessthesitefor therisk, frequency and timing of hail storms.

Frostrisk. Lemonsarefrost sensitive. Assessthe sitefor frequency, timing
and severity of frosts. For moreinformation on frosts seepage 7 of this
section.

Wind. Strong and cold winds can reduceyield and scar fruit. Assessthesite
for thetiming, strength and direction of the mainwinds. For moreinformation
onwindbreaks see page 8 of thissection.
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SCION/ROOTSTOCK SELECTION |ZI Select the right
. . . variety and
Thefirst stepisto select and plant theright trees. clone

Beforebuying any trees, therearetwo important
decisionsto make:

. selection of rootstock;
. selection of scion variety and clone.

Rootstocks
Thechoiceof asuitablerootstock isimportant for

Select the right
rootstock

Ask for trees

thelong-term health and productivity of your produced
orchard. Rootstock choicewill beacompromise using virus
based on anumber of factorsincluding soil type, tested true to
scionvarieties, climateand locality. Rootstocks also type budwood
determineto some extent the period of crop and seed

maturity, fruit quality and tree growth habit.

Rootstocksvary significantly intheir resstanceto
funga and vira diseases, nematodes, soil conditions
suchaspH and sdinity, inthelr compatibility with
different scionsandintheir effectsonfruit quality.
Rootstock selectionisparticularly importantin
replant sites. For moreinformation on rootstocks
refer to the Rootstock section of thismanual.

. . Nursery trees should be in
Scion varieties good condition.

Scion salection should be based on what end

product or market you want to supply, domestic or export. You can often obtain
market requirementsfor fruit by talking with loca agents, exporters, fruit suppliers
and processors. It isbetter to make these decisions before you buy and plant
varieties, thanto try and find amarket after you have spent time and money growing
treesand producing fruit. For moreinformation on varietiesrefer to the Varieties
section of thismanud.

Truetotype, healthy trees

For high-performing, true-to-typevirus-tested budlines, buy your treesfrom
nurseriesthat obtain their budwood fromAuscitrus. Auscitrusa so distributes
budwood and seed of newly-imported scion and rootstock varieties. Auscitrushasa
range of Fact Sheetson varieties, rootstock seed and budwood. Auscitruscan be
contacted on (02) 4325 0247.
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BUYING TREES

When buying trees, thefollowing guidelineswill help ensurethat they are disease-free

and in good condition. The price of treesshould not override other factorswhen
making your choice.

|

KN

Placeyour order early and specify therootstock, scion variety and clone.
Thebudding height of treescan a so be specified. It should be high
enough to prevent collar rot and scion rooting. Therecommended height
Isbetween 150 mmto 250 mm (6"-10"). Thesize and structure of nursery
trees should also be discussed.

Buy treesfrom areputable nursery.

Ensurethe nursery usesbudwood and seed from Auscitruswhichisvirus-
tested and true-to-type.

Whenyoufindly take ddivery of your trees, check the condition of the
rootball. Theroot system should be moist, with healthy fibrousroots. For
bagged or potted trees, check for signsof root rot and root curling or
winding, indicating treesare potbound.

Keep your new treeswell watered and the rootbal | moist until they can be
planted out. Wind and sun protection also hel psif they cannot be planted
immediately.

Itisillegd totransport citrusbudwood and treesfrom Queensand to
other states dueto thedanger of transmitting TristezaOrange Stem
Aittingvirus.

Order trees

early specifying
rootstock, variety
and budding height

Purchase trees
produced using
certified budwood
and seed

Check the
condition of trees
on arrival

Keep new trees
watered and
protected from
wind/sun until
planting
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PLANTING TREES Plant to the

. . same depth as
Citrusprefer asoil pH of 6.0-7.0 s e i
(CaCl,method). The soil should be nursery
wel| structured, with good drainage
and aminimum of 60cm of topsoil.
For moreinformation on soil
management refer toAgfact H2.3.4

Do not cover
the bud union

Citrus Soil Management, NSW IZI Use trunkguards
Agriculture, 1993. for protection
Before planting your trees, make against \:je re bt:ate
surethe planting sitehasbeen well pests and sunburn

repared. Removeadl old treeroots
prep Photo by Greg Moulds EI Protect trees

inreplant sites, plant acover crop Young trees with tree guards, windbreaks from wind using
and leaveto spell (fallow) before and planted on mounds windbreaks

planting to reducefuture disease
problems. Ensure subsurfacedrainage (if required), irrigation and windbreaksarein IZI Be careful using
placebeforeplanting. If Sitesare proneto waterlogging, or if topsoil isshallow, herbicides around

mound the plant rows. young trees

Treesarenormally planted in spring after thelast frost, however, inwarmer regions o

they can also be plantedin autumn. IZI Install the irrigation
system prior to

Standard density plantingsaretypicaly 6-7.3m between therow and 3-3.6m
between thetrees. High density plantingsare spaced at 5.5m between rowsand
2.5m between trees. With high density plantings good tree canopy management is
critical to success.

planting

To ensuretheyoung treesestablish and grow well, follow these guidelines:

. When planting trees, be sure not to cover the bud unionwith soil. Plant to
the same depth asthetreeshave been growninthenursery.

. Keep young treeswell watered and protect them from strong windsusing
windbresks.

. Ensure adequate permanent windbreaksarein placeto providewind
protection of your crop.

. Usetrunk guardsif sunburn and vertebrate pestssuch asrabbitsarea
problem. Trunk guardsare only required for thefirst oneto two years.
They should not restrict or cut into the trunk and should be checked
regularly for the presence of antsor any soil buildup which can cause
collar rot.

. Always provide adequatefertiliser and monitor treesfor any pest and
disease problems. Young treesare especially susceptibletoinfestations of
scale - remember to control ants.

. Keep weedsunder control, sincethey competewith thecitrustrees
shdlow, fibrousroot system for water and nutrients.
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FROST PROTECTION

Except for limes, lemonsarethe most frost sensitive of thecommonly grown citrus
varieties. Lemons should not be planted wherewinter frostsare severeand
temperaturesfall below -4°C. Lemon treesaredefoliated at -4.4°C t0-5.6°C,
wood isdamaged to -6.7°C, young fruit and flowersarekilled at -1.7°C and mature
fruitsare badly damaged at -2°C (J. F. Morton, Fruitsin Warm Climates: Lemon pp
160-168).

Therearetwo maintypesof frost:

An advection frost occurswhen alargebody of cold air movesinto an area
replacing thewarmer air present. Thecold air flowstowardsthelowest point but can
also accumulate at other pointswhereitsmovement isimpeded such asagainst
embankmentsand windbreaks.

Radiation frosts occur whenthereareclear skies, low humidity andlittle or no
wind. Under these conditionsthe heat accumul ated during the day by soil and plant
surfacesisrapidly lost dlowing heavy cold air to accumul ate near theground and
temperaturesto drop. Thetemperaturefalsfaster near theradiating soil surface
causing atemperatureinversion layer to occur.

Whether ther soil surface and surrounding air reachesthefrost temperature of 0°C or
not dependson:

. theamount of heat stored in the top 300-380 mm of soil during the day;

. theamount of heat |ost by radiation at night. Therateof heat lost isgreatest on
aclear, still night. Fog, cloudsand wind tend to protect cropsfromradiation
frogt;

. theflow of heat from the deeper soil to theradiating soil or plant surface;

themoisture content of theair. The higher the amount of water or humidity in
theair, thelesschance of frost.

Tominimisethelikelihood of frost damage:

harvest fruit fromfrost pronesitesearly;

remove weeds and keep interrow sods mowed short;
keep the soil moist;

removeany impedimentsto cold air flow;

thinany windbreaksthat could stop theflow of cold air;

X N N RN NN

don't cultivatethesoil;

]

don’t encourage young flush growth during thefrost prone period;

don’t plant frost sengitive varietiesin frost proneareas.

Therearearange of other controlsthat can help reducetheincidence of frost. These
need to bein operation at theright time and can be expensiveto run. Some
techniquesincludethe use of undertree and overhead sprinklers, orchard heaters,
frost potsand wind machines.
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WINDBREAKS

Idedlly, your permanent windbreaks
should bein place before orchard
establishment. Thevariety or speciesof
windbreak treesvarieswith location.

Windbreaksneed to bewell designed
and maintained in order to do their job.
Themajor aim of awindbreak plantingis
tofilter and break theforceof prevailing
winds, but not stop them completely. The
maximum length of the* protected zone’
isachieved by sdalecting species, which
allow about 30-50% of theairflow
though thewindbreak. Windbreak trees should befertilised and irrigated inthefirst few
yearsto encourage growth and help them establish. In areasof low rainfall permanent
irrigation may be necessary.

Windbreaks should be positioned at right anglesto the mainwindsfor which protection
isneeded. A badly constructed windbreak may impede cold air drainagethereby
increasing therisk of frost or gapsin thewindbreak can causelocalised wind
turbulence.

o PR T L
A windbreak using Sudax to
protect young trees

M

Windbreaksprovide protection for adistance of upto 25timestheir height. Thezone of
maximum protectionisup to 12 timestheir height ontheleeward sdewherewind
speed isreduced by 75-50%. Some protection (up to 5 timestheir height) isalso
provided ontheupwind side.

|dedlly thelength of awindbresk should beabout 12 timesits mature height so that the
windisnot deflected around it. When shorter windbreaks are needed sel ect smaller
Szedtrees.

Where possibleit isbetter to havealiving windbreak constructed of 2-3 rowsof trees
and shrubsof varying heights. Singlerow windbreaksmay fall if individual treesdieand
leavegapsor if treesloosetheir lower foliage asthey mature. Thewidth of the
windbreak should not be morethan 3timestheir mature height..

For moreinformation onwindbreak design refer to theleafl et "Designing Windbreaks
for Farms' by Sue Wakefield, 1989.

WMo e le 5
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A well designed windbreak will reduce wind speed for up to 25 times
its mature height.
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windbreaks are
in place 12-18
months prior to
planting

Irrigate and fertilise
windbreak trees

Choose appropriate
windbreak species
for your region

Windbreaks need
to be well designed
in order to do their
job.
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In some cases, artificia windbreak materialscan beused to giveareatively
expensive but instant effect. Thewindbreak materialsneed to bewell supportedto
withstand strong winds and be highly tolerant to ultraviolet light to avoid the break
down of some plastic products.

Short-term wind protection can be achieved by growing annual or perennial crops.
Barner grass (Pennisetumsp. atall growing strain of elephant grass) isaperennial
crop which growsto aheight of 3m. Itisnot recommended in tropical and
subtropical areasbecause of itsvigour and potential to becomeaweed. Annual
cropssuch asvarious hybrid sorgum species (eg Jumbo Graze) and Sudax, both
which grow to 3m area so used. Theseare useful for protecting newly-planted citrus
treesand can even be planted between tree rows. Damage from wind can cause
sgnificant damagetofruit quality and overal treegrowth.

Inthe past, living windbreakswere often comprised of exotic treessuch aspineand
cypressspecies. In colder areas deciduoustree species such as poplars, willowsand
aldersare often used.

In the past two decades native species have become apopul ar choice aswindbreak
trees. Loca native specieshave amajor advantage of already being adapted to both
thesoil and climatic conditions of thelocal region. However, one drawback isthat
they can often harbour native pest specieswhich may also attack citrus. Thisalso
includes native bird species of which someare pestsof citrus.

Casuarinaand Allocasuarina species are the most popul ar natives used as
windbreak trees. They aregenerally fast growing, tolerant of some degree of water
stressand respond to sidetrimming. Themost common varietiesused are

C. cunninghamiana (river she oak) whichisthe most adaptable; C. glauca (swamp
0ak) which doesn't like shallow soilsor poor drainage; and A. littoralis (forest oak).
Variouseucayptusand mela eucaspeciesare al so used.

For moreinformation contact your local horticultural advisor or Department of
Forestry.

Theadvantagesand disadvantages of living windbreaksinclude:
reduced wind speed,;

reduced physical damagetofruit and trees;
increased and earlier cropyields;

reduced water lossfrom evaporation,

reduced soil erosion;

reduced wind borne diseases;

dightly higher daytimetemperatures (up to 3°C);

dightly higher humidity (reducesfrogt);

NN NNNNNNN

providesahabitat for insect predatorsand pollinators,

[x]

competesfor water and nutrients;
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causesshading;

can harbour pests;

increased humidity dowsdown drying timesof foliageand fruit and may favour
somefungal pathogens,

canincreaseturbulenceif poorly designed.
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