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Background

ÅThys du Toit retired end-March 
2021 after 41 yearsΩ service

ÅMichael Nell appointed as CIS 
Nursery Advisor in April 2020
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Background

ÅNursery advisory (NA) service and 
certification scheme started 2002 
to technically assist existing and 
prospective nurseries 

ÅBasic audit criteria 

ÅRatings given based on experience

ÅOVER TIME: more audit criteria 
were added, refined, criteria made 
more objective
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Background

ÅTODAY
ÅNurseries audited bi-annually 

Å25 Audit criteria scored from 0 
to 5, with 3 being the minimum 
standard

ÅFinal score converted to a 
1- to 5-star-grading

ÅStar-grading published 
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Background



Advantage of star-grading
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ÅNurseries differentiated by standard

ÅProducers/farmers make educated decisions before ordering 
trees

ÅMotivates nurseries to improve gradings

ÅAverage nursery score per criterion can be used as benchmark 
to indicate where/how to improve



Audit guidelines and ratings
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13%

10%
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66%

11%

31%3-star grading meets expectations and is GOOD



Location

Å>400m from 
citrus

Å800m HLB 
vector free 
treatment + 
monitoring 
zone
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Structures
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ωStructure types in RSA:

ωShade net

ωPlastic pad/fan

ωInsect secure mesh

ωAim:

ωInsect secure 
structures (all stages 
of plant production)



Structures (routine maintenance/integrity checks)
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Drainage and storm water control
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ωEffective storm water 
control (ditches, drains)

ωNo pooling water +4hrs



Raising containers
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ωPlants raised at least 
10cm from ground

ωHigher is better!

ωNon-soil surface is even 
better!



Security and access control
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ωControlled movement entering nursery

ωEspecially persons/ vehicles travelling from citrus orchards



QMS-1: Irrigation water source 
treatment and testing
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ωDetermine safety of irrigation 
water source

ωApply appropriate sanitising 
treatment against pathogens 
(Phytophthora)

ωChlorination at 6ppm free-Cl for 
minimum 3 hours

ωReal-time testing of Cl



QMS-2: Potting medium handling, 
treatment and testing
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ωSafe handling of medium 
preventing pathogen 
contamination



QMS-2: Potting medium handling, 
treatment and testing
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ωPathogen testing of each new 
medium batch (pre- and post 
treatment)

ωTreatment of pathogens in 
potentially unsafe medium

ωChemical: Metam-sodium 
(methyl bromide no longer 
permitted)

ωSteam: 60Celsius for 
30min



QMS-3: Integrated pest and disease 
management
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ωRegular (weekly) scouting with record keeping



QMS-3: Integrated pest and disease 
management
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QMS-4: Management of irrigation and plant 
nutrition
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ωNeeds-based applications

ωControlled monitoring 
(preferably real-time)

ωRecord keeping of EC, pH 
(preferably real-time)

ωSource, fertigation 
water, leachate



QMS-4: Management of irrigation and 
plant nutrition
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QMS-4: Management of irrigation and 
plant nutrition
Å!ƴŘ ŜƴǎǳǊŜΧ
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QMS-5: Inventory management and 
traceability systems

ÅMaintain traceability of rootstock seed and budwood from 
receipt until tree delivery
ÅVary from basic paper-based systems to advanced Excel-based 

systems
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Performance criteria

Å66% of audit score
ÅGeneral nursery appearance
ÅWater pathogen status
ÅMedium pathogen status
ÅCitrus Black Spot (CBS) control
ÅCitrus Greening disease control
ÅCitrus bud mite control
ÅPest and disease control status
ÅSeedling status (all seedling stages prior to budding)
ÅTree status (tree stages from budding to delivery)
ÅRoot development status (inspect at least 10 nursery trees ready for delivery)
ÅNursery sanitation
ÅGrower feedback
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General nursery appearance

ÅNeatness, orderliness and weed control

ÅTricky and sometimes a sensitive criteria

ÅPhotos of impressive nurseries 
(scoring 5 for general nursery appearance)
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Water pathogen status

ÅIdeally, water used in nursery should be 
sourced from a reliable pathogen-free source

ÅIn the case of an unsafe source, effective 
treatment and sanitisation before use is 
required

ÅRegular spore trap analyses (at least every 3 
months) should demonstrate pathogen-free 
status of water and/or effective treatment 
and sanitation
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Water pathogen status

ÅMethod for pathogen 
testing:
ÅPhytophthora + Pythium 

spore trap (leaf bating 
technique)

ÅResults should show 
complete sanitation 
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Water pathogen status
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Medium pathogen status

Michael Nell et al. ISCN 2022 congress ςStar-grading system for citrus nurseries

ÅMedium from containers of seedlings/trees (subsamples from 
every row in nursery) must be tested for Phytophthora every 
3 months
ÅPhytophthora positive blocks should not comprise >10% of nursery

ÅTreatment and re-test records should demonstrate effective control



Medium pathogen status
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Treatment of Phytophthora positive 
blocks
ÅDrench treatments:
ÅMefenoxam (Ridomil Gold) - 0.1mL per plant bag

ÅCaptan (Thor WP, Captab WP) ς5g/L drench

ÅNB: Drench treatment must fill complete bag volume
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Citrus Black Spot (CBS) control

ÅNurseries in CBS areas 
must follow 
preventative contact 
fungicide spray 
programme on trees 
and seedlings from 
September through 
March
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Citrus Greening disease control

ÅNurseries in African Citrus 
Greening areas:
Åshould propagate inside 

insect-secure structures, 
or

Åfollow a preventative 
insecticide programme 

Michael Nell et al. ISCN 2022 congress ςStar-grading system for citrus nurseries



Citrus bud mite control

ÅMandatory sprays for citrus bud mite required in autumn 
(1 Mar - 31 May) and spring (1 Sep - 30 Nov)

ÅActive ingredients: 
ÅBromopropylate

ÅFenpyroximate
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Pest and disease control status

ÅCitrus diseases and 
insect pests must be 
effectively controlled 
ÅTrees should be free 

from living insect 
pests, disease 
symptoms, and 
damage should be 
minimal
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