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Background

• Thys du Toit retired end-March 
2021 after 41 years’ service

• Michael Nell appointed as CIS 
Nursery Advisor in April 2020
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Background
• Nursery advisory (NA) service and 

certification scheme started 2002 
to technically assist existing and 
prospective nurseries 

• Basic audit criteria 
• Ratings given based on experience
• OVER TIME: more audit criteria 

were added, refined, criteria made 
more objective

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



Background
• TODAY

• Nurseries audited bi-annually 
• 25 Audit criteria scored from 0 

to 5, with 3 being the minimum 
standard

• Final score converted to a 
1- to 5-star-grading

• Star-grading published 
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Background



Advantage of star-grading
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• Nurseries differentiated by standard
• Producers/farmers make educated decisions before ordering 

trees
• Motivates nurseries to improve gradings
• Average 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
• >400m from 

citrus
• 800m HLB 

vector free 
treatment + 
monitoring 
zone
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Structures
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• Structure types in RSA:
• Shade net
• Plastic pad/fan
• Insect secure mesh

• Aim:
• Insect 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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• Effective storm water 
control (ditches, drains)

• No pooling water +4hrs



Raising containers
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• Plants raised at least 
10cm from ground

• Higher is better!
• Non-soil surface is even 

better!



Security and access control
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• Controlled movement entering nursery
• Especially persons/ vehicles travelling from citrus orchards



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

• Apply appropriate sanitising 
treatment against pathogens 
(Phytophthora)

• Chlorination at 6ppm free-Cl for 
minimum 3 hours

• Real-time testing of Cl



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



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

• Treatment of pathogens in 
potentially unsafe medium

• Chemical: Metam-sodium 
(methyl bromide no longer 
permitted)

• Steam: 60 ֯Celsius for 
30min



QMS-3: Integrated pest and disease 
management
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• Regular (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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• Needs-based applications
• Controlled monitoring 

(preferably real-time)
• Record keeping of EC, pH 

(preferably real-time)
• Source, fertigation 

water, leachate



QMS-4: Management of irrigation and 
plant nutrition
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• To avoid…



QMS-4: Management of irrigation and 
plant nutrition
• And ensure…
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QMS-5: Inventory management and 
traceability systems
• Maintain traceability of rootstock seed and budwood from 

receipt until tree delivery
• Vary from basic paper-based systems to advanced Excel-based 

systems
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Performance criteria

• 66% of audit score
• General nursery appearance
• Water pathogen status
• Medium pathogen status
• Citrus Black Spot (CBS) control
• Citrus Greening disease control
• Citrus bud mite control
• Pest and disease control status
• Seedling status (all seedling stages prior to budding)
• Tree status (tree stages from budding to delivery)
• Root development status (inspect at least 10 nursery trees ready for delivery)
• Nursery sanitation
• Grower feedback

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



General nursery appearance

• Neatness, orderliness and weed control
• Tricky and sometimes a sensitive criteria

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

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

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

• Regular 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

• Method for pathogen 
testing:

• Phytophthora + Pythium 
spore trap (leaf bating 
technique)

• Results should show 
complete sanitation 
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Water pathogen status
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Medium pathogen status
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• Medium from containers of seedlings/trees (subsamples from 
every row in nursery) must be tested for Phytophthora every 
3 months

• Phytophthora positive blocks should not comprise >10% of nursery
• Treatment and re-test records should demonstrate effective control



Medium pathogen status
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Treatment of Phytophthora positive 
blocks
• Drench treatments:

• Mefenoxam (Ridomil Gold) - 0.1mL per plant bag
• Captan (Thor WP, Captab WP) – 5g/L drench
• NB: Drench treatment must fill complete bag volume
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Citrus Black Spot (CBS) control
• Nurseries 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
• Nurseries in African Citrus 

Greening areas:
• should propagate inside 

insect-secure structures, 
or

• follow a preventative 
insecticide programme 
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Citrus bud mite control

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

• Active ingredients: 
• Bromopropylate
• Fenpyroximate
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Pest and disease control status

• Citrus diseases and 
insect pests must be 
effectively controlled 

• Trees should be free 
from living insect 
pests, disease 
symptoms, and 
damage should be 
minimal
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Seedling status

• Seedlings in blocks should 
be 80-100% uniform and 
conform to expected CIS 
standards

• Strong uniform seedlings 
is a recipe for success
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Tree status

• Trees in blocks should be 80-100% 
uniform and conform to expected 
CIS standards
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Root development status

• Well-developed root system, evenly filling volume of growth 
medium

• No root rot symptoms caused by pathogens or root damage 
caused by abiotic factors

• No severe goose-neck or bench-rooting of the main tap root or 
major lateral roots
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Root development status
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• Desired:



Root development status
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• Problematic…



Nursery sanitation

• Nursery sanitation measures are aimed at preventing the 
introduction or spread of pests, diseases or weeds in the 
nursery: 

• People and vehicle sanitation
• Cutting tool sterilisation
• Management of non-certified material in the nursery
• Sanitation of irrigation equipment, surfaces where trees stand
• Weed control
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Nursery sanitation
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• Foot- and wheel sanitation
• Copper oxychloride
• Sporekill (quaternary ammonium compound)



Nursery sanitation

• Cutting tool sterilisation 
• 50% house-hold bleach (± 1.5% sodium hypochlorite)
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Nursery sanitation
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•Clearly mark non-certified blocks



Nursery sanitation
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•Sanitise irrigation equipment 
and surfaces where trees stand

•Sporekill
•Bleach
•Copper



Nursery sanitation
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•Effective weed control prior to seeding



Grower feedback
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Nursery administration

• 11% of audit score
• Registration with authority
• General (demand estimates, orders, BCIN, sample analysis) 
• Sales register and certification
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Registration with authority
• Nursery registered with:

• Citrus Improvement Scheme (CIS)
• Dept. Agriculture, Plant Improvement Act
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General administration 

• Budwood demand estimates for high-demand cultivars
• Timely placement of orders
• Administration of private cultivars
• Diligent administration of the BCIN system
• Adequate completion of sample analysis forms, 

including block plan information
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Sales register and certification

• Sales register with adequate traceability records 
• The CIS is a certification Scheme, and certifies nurseries, as 

well as trees meeting the certification requirements
• Tree certification criteria:

• Tree must meeting physical quality standards (mini, whip or scaffold 
tree)

• Made from CIS certified budwood and rootstock seed
• Tested for Phytophthora every 3 months (quarterly)
• May not test positive for Phytophthora more than two times during 

quarterly tests and also not test positive in quarterly test prior to 
delivery

• Trees must not be older than 30 months after budding date
• 80% Tree certification benchmark
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CIS tree standard
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Audit report
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Nursery results
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Nursery star 
rating

Final audit 
score

Audit round
Nov-21 May-22

>80% 9 11
70-79% 6 10
60-69% 17 12
50-59% 2 2
<50% 1 0

New Nursery - - 2
Average audit % 69.6% 71.8%

Nurseries certified 36 37



Conclusion

• Updated CIS certification guidelines for citrus nurseries
• Clear guidelines for propagating top quality nursery trees

• Star-grading system is effective in benchmarking nurseries and 
motivating them to improve

• “The proof is in the pudding”
• Highest weighting for seedling-, tree- and root status
• Irrespective of nursery size and technologies, it is still possible to score 4- or 5-

star for a nursery with good conventional management systems
• Citrus Improvement Scheme will soon become a compulsory statutory 

scheme
• Our aim is therefore to continue to develop the nursery advisory and 

certification services as an inclusive and constructive value proposition to all 
citrus-producing nurseries, and to sustain grower confidence in the Citrus 
Improvement Scheme and the CIS-certified nurseries
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THANK YOU
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Michael Nell
CIS Nursery Advisor

Citrus Research International 
Citrus Foundation Block
Plot G44, Kruisrivier, Kariega, South Africa
Mobile : +27 73 750 9659

Michael@cri.co.za
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