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Guidelinesfor Growerson
the Purchase of Citrus Nursery Trees

By Keith Pyle

Background

Intheinterests of a swtainakbde and profitade commercid citrus indwtry, New Zealand Citrus
Grow ers Inc (NZCGI) wishes to promote the adoption of best practices by nurserymen that
wll ersure that trees of Hgh qudity and health are available to gow ers. In brief, trees shoud
be propogated from citrus rootstocks and budw ocod that are true to type genetically and
tested to be free from potentially hamfd viruses and other pathogens. Nurseries shodd
obtain independent certification that this is the case and that arange of best practice
gudelines have been adoptedin the propagation of their frees. NZCGI promotes the we of

certified trees from certified citris nusery tree propagators.

This is vitdly important as orchards established from suo-standard nursery stock will never be
as vigorow, productive, or profifabde as those established from high qudity disease free
material. Citrus have a high rate of natural mutafion so care must be taken to ensue
budw ood is only taken rom superiar trees. Asw €l as this, citrus frees may be infectedw ith
diseases that show no symptomsinyoung dants bu will have serious implicatiors over the life
of the tree. This article w ill explain these ssues in great depth and ends with a set of key
questions w hich dl grow ers shoud csk their nurseryman

Reasons for using certified propagating material
Infoduction

The rationale for using certified propagating material is the w ell knrown gpindple that
genetically superior, disease and pest free propagating materialis the economic foundation
of all successful horticult ural indwstries. It is on ess ertial first step and pays huge dividends over
the life of the tree s opposed to failures with inferior materid that may not reach yield
potential and may even have to be uprooted after oy afew years. If mother trees used ae
not geneticaly “true to type” o contan a hamful virus, then so will the hundredcs of frees
propagated each year fromits buds.

Five different but closely related programmes ae neededin any citrs industry:

1. A quaantine programme to ensure the safe introduction of new germpasm
infroduwced intothe country (M AF contrdled).

2. Adeanstock progranme to produce sources of pat hogen-free propagating stock of
new and existingcommercid vaieties.

3. A parent free programme inw hch parent trees of each cultivar are vir usindexed and
certified. This certifies absence of pathogers included in the prescribed testing
programme w hich is based largely on rootstocks wed in the industry, their
susc e ptiblity tothe various dsecses and otherrisk cssess ments.
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4, A progamme of horticdtural evaluation to ersure that parent trees reflect the true
genetic attributes of a vaiety, w ithout any dsadvantageous mut atiors.

5. Aqudityassuance progamm e looks at the above elements and w hether a range
of best practices have been adopted during the nursery propagation cycle to give
grow ers the cssurance that the end product is of high quality and is free of dise ases
and pests.

Some of the madn consequences on production if the above factors are neglected ae
outlined below :

Genetic selection

Citrus tfrees have a fairly high rate of natual mutation, and quite commonly tend to throw
'sports'. The most obviows of these mutations are sectord chimeras w hich can be seen on
trees cs fruit with ridges, or variegated leaves. Very occasionadlly, a sport is an improvement
on the orgind parent, but unfatunately the mgority of mutations resut in a reduction in
quality. If budv ood is cut from parent trees w hich are not regulaly irspected for frut quality
and abnormal grow th habits, then there is a highrisk of propagating new trees w hich ae
derived from inferior sports.

Citrus budv cod s usually cu whenthereis no frut on the free, so it is very dfficult to see
w hether poor sparts are present. Records therefore needto ke kept fromthese paent trees
at harvest, and inferior ranches marked o trees eimnated rom budw oodselection. Mary
New Zealand orchards show Hgh v ariabiity, indicating that trees have been grov n from
inferior budw ood selections. Yields and pack-ou of frut could have been dramaticdly
improved in mary achard blocks simply by ensuring that each tree w s gown from a
superiar selected bud. Ths is best achieved by regular andstiictly documented ev duation of
budw ood souce trees to ersure they produce good yields of good quality fruit, true to the
cJtivar's characteristics.

Low vyields, poor free grov th and alack of unformity visible in orchads can ako stem from
poor rootstock performance. Inferior quality rootstock materid in citrus canresut from using
seed source trees that do not produce true to type seeds, or, mare usuadlly, becawe of
insufficient rogueing of zygotic seeding from seedling rootstock populations inthe nusery.
Most citrs rootstocks in use are polyembryornic and the percentage of zygotic seedlings
produced vares betw een rootstocks. Zygotic seedlings can be expected to perform poory

or out of character compared to true totype nucelar (or donal) seedings.

Viruses, Vioids and other similar organisms

Caefd selection of healthy nursery stock is the single most important factor thaot aoffects the
longevity and finandal success of new plantings. Diseases caused by most fungi and
bacteria in estabished achards can be managed with gopropriate chemical preventative
measues, bu systemic diseases caused by virkes, viroids, bacteria and other related
microscopic arganismns are a different matter.

Graft frars missible disecses may be caused by viruses, viroick o other pathogens and ae
vegetatively propagatedfrom an infectedbudine by budding or graffing. They canseriously
affect fruit production and qudiity o w ell cs tree health and longevity. They may be spread
to neighboring orchards of healthy trees by insects in some cases, by use of infected
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budw ood or by farming equipment. Infections by them can not aw ays be recognized
merely by looking at the plant - it sometimes requres subtle changes in the environment for
synptoms to be seen Symptoms can be masked in certain stock/scion combinatiors but the
frees can act as cariers to other susceptible combinations. These organisms can orly be
contrdled by the use of dsease free planting mat erial.

Ciirus exoc orlis vioid (CEV)

If cifrws trees on Poncirus trifdiat arootstock, or its hybrics, are infected by citris exocortis viroid
(CEV) variable perfformance can be expected manifested s variable tree size and shape
and appearance of the bud union and stock. These symptons range in severity from a
reficulum of surface cracks on the shoulder belov the bud union to hard persistent bark
scding. It is probable that this diversity of symptomsis due o various combinatiors of different
strains of the viroid

Citrus exocortis viroid and other citrus viraids (CV) like cachexia ae only spread through
infected budw ood and oninfected cuttingtods eg. secateus, dippers, budding knives and
hedging machines. Thereis no evidence that the viroics are transmitted by insects or in cifrus
seed, but they can be spread frominfected to neighbouing trees within an orchard by root
graofting. Fortunately, becawse of the limited w ays inw hich they can be trarsmitted, the
spread of CEV and CV ae eacsly prevented through the use of dean budw ood and simpe
hygiere techniques. Exocortis is the man viroid of concern in New Zealand becawe of the
susceptibiity of frifoliate rootstock and its hybrids. Cachexia is a viroid that has not been
know nto occur in New Zealand from indexing done by MAF and HatReseach and it has a
low incidence in Austraia. Oversecs it is mainly a problem on sw eet limes, mandarins and
tangelos especidly w here they are used asrootstocks. Timmer and Duncan (1999) list trifolicte
and its hykrids as being tolerant.

Psorosis

The Psorcsis virus is thought to be widespread in New Zealand and is transmitted by
mechanical fransmission, in infected budw cod andinseed. Budw ood must be clean and it is
important to ensure that a psorosis-free source of seed is corfirmed befae propagating
rootstocks. The best w ay of doing this is to import rootstock seed from a certified overseas
seed supplier or index seed source frees estadished in New Zealand Most dtrs species ae
symptomless carriers of ths dsease complex (New Zedand Citrus handbook), but the current
status and distribution of the disease is unknow n. Tests are now available for this virus and can
be incorporated into testing proce dures.

Ciirus tristeza virus (CTV)

Citrus tristeza viris (CTV) is endemic in New Zealand andis transmitted by several spedies of
aphid, bu manly by the brow n citrus aphid w hichis very common. Many CIV strans in the
field are mldones w hichdolittle damage fo the dant, bu severe ones o new virulent strains
can arnse at any time and be trans mitted. The sy mptons of tristezavay according to the virus
strain and the scion-rootstock combination Sour orange rootfstocks are very susceptible and
forthisrecson have not beensuccessf in New Zealand except iflemons are used o ascion
and opohick ae excluded from the rootstock seeding stage. Sw eet orange scions are most
under threat; mandarirs and lermons are not aoffected to the same degee bu will
nevertheless carry the virus. Trifoliote rootstock induces some resistance to tristeza but a
resistance breaking strain hcs been identified, and a severe stem pitting strain has affected
some Navelina and New hall trees on trifoliate af Kerikeri Research Station. Symptons of CTV
infection caninclude flat topped tree shapes, leaf cupping, veinclearing, stem pitting, smdl
frut size, chlorosis, stunting, or total tree collapse.
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Pre-immunization, w hereby plants ae inoculated w ith mild strains of CTV to protect them
from severe strairs, hdds the best long termstrategy for tristeza contrd. This especialy applies
for new irfroductions w hich are tristeza free after shoot fip gafting andw Hch may be very
vunerable to chdlenge romseverestem pitting strains.

Naturd mild stran protection can occur in estdolished orchads and urtil a mild stran
inoc ulation procedure is developed a dean budw ood programme neecs toidentify syoerior
frees in existing orcharcs that codd have natural mild stradn protection. In our case ths
applies especially to sweet oronges (Navels and Vdenda). Sound horficdturd ev aluation
and dsecse inspection looking for stem pitting of parent trees, dv afing flat fops and smdl
frut size will help to pick up underperformng trees that may have a severe form of the
disease. These should be eliminated from we ¢ budw oodsources. Changesinroofstock use
could have animpact onthe expressionof different tristeza strains. A mildstran under one set
of circumstances may not be consistently mld in another environment or with different
stock/scion combinatiors.

Cilrus vein enation virus (CVEV)

Citrus vein enation virus (CVEV) is another virus tfransmitted by the brow n citrus aphid that is
widespread in New Zedand Itwill not be a probem urless there is a change from using
trifoliate and its hybrics ¢s rootstocks.

New threats

Certification progammes will reed to be dynamic to cater for nrew diseases that may
become establishedin New Zedand infut ue. Some exotic disecses that are paticdarly risky
if infroduced to New Zedand ae tatterleaf, dtrus vaiegated chlorosis, stuobaorn, infectious
vaiegation, geening and new stem pitting strans of fristeza. Strict quarantine and bio-
security will hopefully keep t hes e dise ases out.

With the range of diseases at present, parent tree blocks in New Zealond can be located
outdoors under strict saritary contrd and re-indexed for nrominated pathogens on a regular
bcsis s presaibedint he best practices, toget her withsound horficultural evduation

Futher details onsome viruses and virdds and their impact on production canbe foundin
the book "Grow ing dtfrusin New Zedand- apractical guide” available through NZCGlI.

Disease and pestfree nursery frees

While virses and viroids are covered above there ae ofher pests and dsecses that can
invade citrus nurseries at any stage. Nusery trees should be free of injuious root pat hogens
and rematodes, all of which can have an adverse effect on tree suvivd and early tree
grow th, and shodd not be spread through the industry on darting material. Grow ers and
nuserymen may be unaw ae of the presence of these pests, because frequertly there ae
noobviows acute symptoms. Contrd is acheved by strict sanitation and using pathogen free
w cter, and disease and remat ode free soil or propagating mediums.

Nuseries must adopt practices w Hich minimise the risk of sudden death bedieved fo be
associatedw ith infestations of a complex of Fwsarium species and of her root pathogens on
trifoliate and its hybrid rootstocks. There is evidence that stresses on the root system of any
stoge can exacerbate later suadden deathin orcharck w hich oy marifests itself once the
frees come into bearingw ith heavy crops. K eeping rootstocks for an excessively lorg timein
beds prior to buddng wil mean that the root systems wil hove to be severed for
fronsdanting. This can cause damage to the root systerrs, increcse the risk of infectionw ith
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species of Phytopht hora or Fusarium, andresult in prokdens with gowth andlater on sudden
death Getting trees off to a good stat inthe achadis best acheved by wing actively
grow ing trees that have been propogated without any gowth checks throughout their
grow ing cycle fromseedto the ready to plant tree.

Foliar dseases such s scab and alternaria, should be absent from nursery tfree consignments.
Their presence could speed up the estabishment of these diseases in an archard even
though they are endemic in the area in which the trees are to be grown. Reventive
fungicdde programmes in the nursery shodd not include systemc fungcides as this codd
select genes for disease resistance in the fungal population w hch can be spread to
commercially import ant are cs.

Insect pests should be absent from nursery consignments. Bud nite is a major pest in young
frees that can adversely doffect gowth. Scde insects can be debiltating to the frees,
espedally the armoued scdes that inject toxins into the free. Aphick ae vectors of tristeza
and the Australian dtrus w htefly should rot be spread from infected to uninfected areas
(e.g. fromKerikerito Gisborne).

Key questions to ask your nurseryman
1. Aretrees uniform, disease and pest free, healthy looking w ithstraight stens 2

2. Are bud unions at a minimum of 10 cm above sal level to minmise the risk of
phytopht horainfection of the sdon?

3. Have they been derived rom pathogen free seediing popuations grov n in a
pathogenfree sal or grow ing media?

4. Haveseeding undergone arigaows selection processto eliminate  off- types.”
5. Arethetree root systems free from any potentidly harmful pathogens?e

6. Aretrees being sdd withn a moximum of 18 months of buddng and 36 months from
seed?

7. Hos the budw oodfaor each cultivar come rom paent trees that have beenindexed
fornominatedvirads and viruses andw henw s the last indexing carried out 2

8. Haos a process of horticdturd evaluation been caried out on budw ood paent trees
toensure they are true totype?

9. Does the nusery have a Qudity Management system that includes traceability
procedures 2

10. Hos the nursery, its practices, and its source material been audited and certified to
comply w iththe best practice protocolse
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Levels of Certification

The time requred for hoticdtural ev aluation means that the pathw ay to ful certification of
nusery trees may toke fime for nuserymen to achieve, so an initid three level schenme of
certification is proposed to enable grow ers to judge how w ell frees comply with the best
practicesrecommended. Grow ers are advisedto aimfor plantingLevel 3trees. Level 2trees
wll not cary any assurance of their being true to type, w hile Level 1trees could have mary
disadvantages and tree hedth concerrs. The proposed levels of tree certification are:

Level 3 — Full certification. All best practice protocds have been complied w ith and
certification standarcs met.

Level 2 — Virs indexed parent trees and all other best practice protocols have been
compliedw ithand certified, but horticuturd evaluation stilincomplete.

Level 1- Only virs indexed budv ood has been used and certified. Other best practices
have rot been met.

All other treesw ould be considered uncertified.

Disclaimer. The view s expressed in this atide ae essentialy those of the cortribut ors and do
not necessarily reflect the view s of NZ dtris Grow ers Inc. Reasonaldde care and dligence is
takenin the publication of mat erial but noliability is accepted for any losses arising from the
use or misuse of any informationcontainedin ths publication.
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