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Chapter 6

Managing MLN Quarantine Facilities: 
Phytosanitary Guidelines

Tanyaradzwa Sengwe1, Anne Wangui2, Monica Mezzalama3, 
L.M. Suresh4, and B.M. Prasanna4*

1. Background
A quarantine site/facility enables prevention of unintentional introduction of pathogens like MLN-causing viruses 
in MLN-free countries. The MLN Quarantine Facility serves as a platform for safe and thorough evaluation of 
materials originating at breeding stations or seed production fields typically from outside the country before its 
use in the breeding programs or deployment efforts in the country or in a subregion. 

The Quarantine Facility should be able to contain both the plant and any quarantine pathogen/pest potentially 
associated with it to prevent the risk of its spread or escape from the facility before the required inspection, 
testing, treatment, and verification activities are completed and the consignment is released. The facility may 
consist of a field site, screenhouse/glasshouse, and a laboratory.

In this Chapter, we elaborate on the general and specific phytosanitary guidelines for managing MLN Quarantine 
Facilities in both MLN-prevalent and MLN-free countries.

2. Requirements for a Quarantine Facility
The following are the minimum requirements for a Quarantine Facility, based on the guidelines from the 
International Plant Protection Convention (IPPC; ISPM 34, 2010).

2.1. Location 
The facility should be in an isolated area i.e., away from areas where related plant species are abundant. In case 
of maize, the minimum isolation distance should be at least 500m.

2.2. Physical requirements
The physical design of the facility should consider the biology of the pathogen/pest, the insect-vectors, 
operational procedures, the workflow in the facility, and specific emergency requirements. These requirements 
relate to delimitation (in case a plant infected with a quarantine pest/pathogen is detected) within the facility, 
design of treatment systems and equipment, etc.

2.3. Operational requirements
Any quarantine facility should be authorized by the NPPO of the country. There should be appropriate 
policies and procedures relating to management, personnel, general operation of the facility, record keeping, 
contingency planning, occupational health and safety, and other aspects of the facility, as well as audit and 
review of the management system. The operating procedures for a quarantine facility should consider the 
biology of the pest, how the pest is spread and its requirements for establishment in the environment. The 
facility must have an incinerator for disposal of quarantined materials.

2.4. Release from Containment
Consignments should be released from a quarantine facility ONLY on completion of one cropping cycle, periodic 
field inspections, testing, treatment, and verification. NPPOs should implement necessary system to monitor or 
trace the consignments once they have left the quarantine facility.
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2.5. Example of a Quarantine Facility Operation: MLN Screening Facility at Naivasha, Kenya. 
CIMMYT together with the Kenya Agriculture and Livestock Research Organization (KALRO) established 
the MLN Screening Facility at Naivasha, Kenya, in September 2013 to enable screening and identification of 
maize germplasm with tolerance/resistance to MLN under artificial inoculation. This facility operates fully like 
a Quarantine Facility and is now central to screening maize germplasm from both public and private sector 
institutions in Africa. This facility provides a quarantined and regulated environment to screen the responses of 
the maize germplasm against MLN/MCMV/SCMV, but no seed multiplication or breeding activities are permitted 
at the facility. All the plant and seed materials tested in the facility are incinerated after the experiment, and no 
seed is allowed to go outside the facility.

Figure 1. KALRO-CIMMYT MLN Screening Facility at Naivasha, Kenya.

2.6. Restricted Access
The quarantine site should be a Restricted Access Facility. Strict adherence to the rules and regulations is a 
fundamental aspect of disease risk reduction. The phytosanitary guidelines should be applicable to personnel, 
vehicles, equipment, and plant material. 

2.6.1. Personnel

• All the persons working at an MLN Quarantine Facility (MLN QF) are required to register and sign a Log 
Book at the beginning and at the end of the visit to the facility.

• All the persons accessing the MLN QF must also disinfect their hands, wear necessary apron, and 
shoes, if necessary, prior to entering and leaving the site. Protective clothing should be provided at the 
site. Prior to exit from the site, field clothes/protective wear and shoes will be contained within sealed 
plastic bags and promptly laundered or cleaned at the quarantine site.

• Food items or tobacco products must not be allowed into the facility and must be disposed of before 
entering the facility.

• No person entering the MLN QF will enter any other maize field on the same day after leaving the 
quarantine facility. A 24-hour restriction period should be exercised.

• Visitors must read and sign the leaflet (see below) that is distributed at the facility entrance.
• Visitors must inform the person in-charge of the facility of their planned visit to the facility. Access to the 

site must be authorised by the authorities responsible for the site and has to be documented on the 
visitor’s pass. 

• Regulatory authorities within where the site is located must communicate and give a list of authorized 
personnel that can access the facility (e.g., Government Plant inspectors, scientists etc.). These persons 
should register themselves at the entrance. The list will be provided in paper to the facility manager to 
attach to the logbook.
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Figure 2. A sample of a visitor’s gate pass for controlled and documented access to the MLN 
Quarantine Facility.

2.6.2. Vehicles and Equipment

• Vehicles will not be usually permitted within the site, unless such vehicles are required to enter the facility 
for specific field operations. 

• In case any vehicle is authorized to enter the facility, the vehicle must be disinfected before and after 
its use, as per the quarantine guidelines and washed with a clean, jet/soap water for disinfection. 
For tractors, the driver should wear appropriate personal protective equipment (PPE) during the 
disinfection process.

• Field equipment used during the cropping season must be cleaned and disinfected before leaving the 
quarantine site.

• At the end of daily operations, field equipment should be cleaned and inspected prior to storage within 
the quarantine site.

• Besides cleaning and disinfecting the equipment, there should be a time delay of at least 12 hours before 
the equipment is re-used at the MLN QF or used in an outside maize field.

2.6.3. Plant Material

• Plant material (e.g., seeds) from outside must be tested for risky pathogens before planting them at the 
facility. It should be considered as a quarantine material until its phytosanitary status is tested.

• Employees and visitors who are carrying plant and plant materials away from field and green houses for 
disease diagnosis are required to collect/submit the samples in a covered bag with necessary details. 

• No plant materials, seeds or other plant parts or soil from the field or storehouses should be taken from 
the facility before, during or after the experiments. 

• All the plant materials used during the experiment must be incinerated after the experiment is completed.
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3. Guidelines for Operation of a MLN Quarantine Facility in a 
MLN-free Country 

• An MLN QF in an MLN-free country should observe at least a 3-month annual maize-free period. 
• Each plot in an MLN QF must be rigorously monitored for MLN symptomatic plants and sampled/

analyzed for possible occurrence of MLN-causing viruses. Also, non-symptomatic plants must be 
routinely analyzed using MCMV immunostrips to ensure no possibility of any escape.

• If an MLN symptomatic plant is found in any of the maize entries grown in an MLN QF, this must be 
immediately reported to the National Plant Health Regulatory Agency according to relevant national 
regulations, and samples from such symptomatic plants must be re-tested immediately for MLN-
causing viruses. 

• If any maize sample tested in an MLN QF was found positive for MLN-causing viruses, there should be 
“zero tolerance” i.e., the entire field must be destroyed following due procedures and the seed lot must 
be duly discarded, including the following actions:
a) Stover must be sprayed with insecticides and burnt.
b) The site must be kept free of maize and weeds for at least six months before any new maize 

materials are grown.

3.1. MLN Quarantine Facility at Mazowe, Zimbabwe: An Example
Through a joint initiative between the Government of Zimbabwe and CIMMYT, an MLN QF was established 
by CIMMYT and officially opened on 22nd April 2016 at the Plant Quarantine Institute (PQI) at Mazowe (near 
Harare) in the Mashonaland Central Province. PQI is one of Zimbabwe’s important research facilities run by 
the Department of Research and Specialist Services (DR&SS). The QF serves as a platform to safely import 
maize breeding materials to southern Africa, and enables local institutions to proactively implement breeding 
for resistance to MLN. The MLN QF the first of its kind in southern Africa, has so far managed to successfully 
screen and further distribute more than 10,000 maize germplasm entries under strict quarantine conditions.

Figure 3. An aerial view of the MLN Quarantine Facility at Mazowe, Zimbabwe.
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3.2. Field Management Practices at a MLN QF in a MLN-free Country
• Agronomic practices: These include all the standard crop management practices, including seed 

treatment, fertilizer application, irrigation, weed control, tillage, etc., necessary for obtaining a good crop.
• Seed treatment: For production of MLN-free seeds, all the seeds prior to planting must be treated 

with an appropriate systemic insecticide (e.g., imidacloprid or imidacloprid + thiodicarb), which provide 
early-stage protection against thrips, aphids and other potential vectors of the MLN pathogens, including 
beetles (Elbert et al., 1990).

• Weed control: Agronomic practices to control weed populations must be implemented to control other 
grass species that can potentially host MLN-causing viruses. All the grass roadways and walkways 
around the MLN QF must be regularly managed and sprayed with appropriate insecticides to prevent 
incidence of MLN-transmitting insect vectors.

• Planting plan: Planting plan should be coordinated to account for the prevailing winds with the first 
plantings placed as far downwind as possible, and subsequent plantings progressing upwind. This 
planting plan minimizes the “Green-Bridge” effect, because insect vectors generally move from the older 
to the younger maize plants and wind direction plays a primary role in vector movement. 

• Crop rotation between maize production cycles with a leguminous non-host species is important. The 
known hosts of SCMV and MCMV include cereal crops (e.g., sorghum, oats, millets, sugarcane, etc.), 
common weeds (e.g., Johnson grass), and wild grasses. MCMV incidence is exacerbated in continuous 
maize production fields (Nelson et al., 2011).

• Maize-free period of at least 2-3 months during each calendar year should be rigorously pursued as a 
policy in agreement with local authorities. Post-harvest monitoring should be performed weekly during 
that period, and any maize volunteers should be destroyed within the farm. 

• The seed produced at the MLN QF can be released ONLY if it has tested negative to the presence of 
MLN causing viruses after ELISA or PCR analysis. 

• All the maize residues from a season’s harvest should be collected and incinerated within the site. 

3.3. Field Inspections and IPC Certification
• Planting dates must be communicated to the regulatory authority for necessary permission.
• Field inspection calendars should be coordinated with national plant health inspectors at the time of 

planting to ensure that all requisite growth stage monitoring can be accomplished in a timely manner.
• Field inspections must be carried out by trained personnel on a weekly basis from germination to 

maturity to assess the presence of insect vectors and symptomatic plants
• Guidelines from the National Seed Health System, Phytosanitary Field Inspection Procedures (version 

1.3-04.04.2019.pdf) (https://seedhealth.org/wp-content/uploads/2019/04/Field-Inspection-Procedures-
Version-1.3-04.04.2019.pdf) or similar standardized guidelines must be used for field inspections. 

• Field visits by national plant health officials to the MLN QF should be coordinated in compliance with 
the national and state regulations to obtain an International Phytosanitary Certificate (IPC) for each 
growing season. Number of minimum official visits required will depend on the national plant regulatory 
authority regulations. 

• If any suspicious MLN symptomatic plants are observed during the inspection:
◊ they must be immediately labelled with a clear identification; and 
◊ leaf tissue samples must be collected by trained personnel following a well-outlined procedure and 

submitted to a competent laboratory for immediate testing.
• If any of the sampled plants tests positive to one or both MLN-causing viruses, the following should 

be done:
◊ An immediate field inspection must be carried out.
◊ The same plant must be re-sampled and taken to the laboratory for confirmation.
◊ All plants around the suspicious plant (even if non-symptomatic) must be sampled and tested. 
◊ If only a particular plot is affected and none of the neighbouring or surrounding plants are, ALL the 

plants from the affected plot must be removed and incinerated. 
◊ If the incidence is more than 10% in the neighbouring plots too, plants from the whole field must be 

immediately removed and incinerated. 
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3.4. Insect Vector Control Measures
• Weekly surveys should be conducted by trained and internally certified vector scouts under the 

supervision of the Seed Health Specialist. Scouting for potential vectors should be carried out, but insect 
identification will be at the level of saying whether it is a potential vector or not.

• Blue and yellow insect sticky traps previously identified (number, plot, position) should be placed in the 
field according to the pattern suggested by the manufacturer throughout the nurseries, to effectively 
monitor the air-borne arrival/presence of potential insect vectors. 

• Records of vector monitoring activity should include trap identification, date, operator, presence, and 
quantity of insects.

• Vector monitoring results will be recorded and communicated weekly to Seed Health Specialist.
• Vector monitoring must be carried out also in the 100m surrounding the facility. 

3.5. Pest Management 
• Most of the pest management practices at an MLN QF are mainly aimed at minimizing the risk of 

vector-based transmission of the viruses from the site to other areas and vice-versa. An Integrated Pest 
Management (IPM) approach should be used, comprising:

• Biological practices: based on weeding and removal of plant material which are host to MLN-vectors in 
the vicinity of the field; monitoring of insect-vectors through yellow and blue sticky traps. Based on the 
assessment of the presence or absence of insect-vectors on the sticky traps, the timing of interventions, 
especially insecticide treatments, should be determined. 

• Chemical practices: Appropriate environmentally safer insecticides should be sprayed according to 
manufacturer’s specifications to control the insect vectors. Broad-spectrum insecticides and target 
specific insecticides should be rotated during the spray schedule to prevent building of resistance to any 
active ingredient in the target insects.

◊ The MLN-QF Manager must record all insecticide applications during the cropping cycle, including 
date of application, name of the product, doses applied, name of the operator, observations (if any are 
necessary).

◊ Insecticides to be used vary with target pest or insect-vector, active ingredient, dosage, and spectrum 
of application.

Field signs (Figure 4) should be posted at the corners 
of the applied field blocks to prevent unintentional entry 
of personnel during the Restricted Entry Interval (REI) 
periods. The posted signs should indicate the pesticide 
applied, the time and date of application, the expiration 
time, date of the REI, and a contact name. Field signs 
must also contain a weather-proof holder with three 
copies of the specific MSDS sheet of the chemical 
applied. Field signs must be promptly removed or flipped 
down at the end of each REI.

3.6. MLN Diagnostics and Monitoring 
in the Field

• All the plots must be rigorously monitored 
by trained staff for detection of any 
symptomatic plant. 

• MLN/MCMV occurrence must be rigorously assessed through periodic sampling and analysis of leaf 
samples from ALL the plots using immunostrips/ELISA (following the protocols described in Chapter 5).

• Internal field inspection records should be maintained, with all the relevant data (date, operator, samples 
collected, results of testing, number of plants rogued).

• After harvesting, seed lots intended for distribution and exchange to other locations within or outside the 
country must also be sampled and analyzed using ELISA for MLN- causing viruses. 

• If any sample (leaf or seed) of any plot tests positive, seed produced from that specific plot must NOT be 
transferred to a known MLN-free location either in the same country or outside. 

Figure 4. An example of a warning sign for 
Restricted Entry.
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3.7. Seed Harvesting and Testing for MLN-causing Viruses
• Seed should be harvested according to standard procedures. An inventory of the harvested entries 

should be prepared. This inventory should include identification of the entry, date of planting, date of 
harvest, weight of the harvested seed among other information needed for further seed distribution 
purposes.

• After harvest, crop residues should be collected and incinerated at the facility.
• The plots should be monitored for the presence of volunteers; any such volunteers must be eliminated 

either manually or by using an appropriate herbicide.
• Seed collected from MLN-free plots (stored in the bags) should be sampled using recommended 

sampling procedures (as described in Chapter 4) and tested for MLN-causing viruses. 
• Dry seed of each harvested entry will be tested with ELISA for the detection of MCMV and SCMV, as per 

the protocol described in Chapter 5.
• Optional seed germination test will be carried out to confirm ELISA results.
• All entries with negative results to ELISA test for both viruses will be released from the MLN-QF and 

prepared for further distribution. 
• Any entry with positive results to ELISA test for one or both viruses must be incinerated at the MLN-QF. 
• All the MLN-free seed produced in the QF should be fumigated for insect control by authorized 

personnel, and a certificate must be issued by an appropriate authority before leaving the QF. 

4. Guidelines for MLN-free Maize Seed Production in an 
MLN-prevalent Country
In an MLN-prevalent country (e.g., Kenya), all the maize nurseries and seed production fields must be rigorously 
monitored and sampled/analyzed for possible presence of MLN-causing viruses, as below. 

• Besides visual inspection, collection of leaf samples and analysis using MCMV immunostrips or ELISA for 
detection of any infected plant must be undertaken.

• If any leaf sample from a plot in a nursery/seed production block tests positive, the plants in that plot 
should be removed and incinerated, and the neighboring or surrounding plots should be rechecked. 

• Seed for international shipment from an MLN-prevalent country can only be produced in an MLN-free 
location or seed production field and following due procedures. Even after internal testing, seed lots 
from that site must be checked for any evidence of MLN-causing viruses, and duly authorized by the 
appropriate regulatory agency (e.g., KEPHIS) before export to an MLN-free country

• Seed produced from an MLN-free location in an MLN-prevalent country (e.g., Kenya) can be shared with 
other MLN-prevalent countries in eastern Africa (e.g., Tanzania and Uganda), but NOT to any partner 
institution in an MLN-free country where a MLN quarantine site has not been established.

NOTE: To the maximum extent possible, seed produced from locations in MLN-free countries must be 
exchanged with partner institutions in countries where MLN-causing viruses or MLN has not been reported yet. 
If considered inevitable, international shipment from a location in an MLN-prevalent country (e.g., Kenya) to a 
partner institution in an MLN-free country can be done ONLY through a location that has an MLN Quarantine 
Facility/Site established. In such cases, the seed material must be first tested in an MLN Quarantine Site before 
its multiplication and/or further use. The partner institution MUST implement rigorously and without fail due 
procedures either equivalent or as outlined in this document at the MLN QF. 

5. Exchange of MLN-free Maize Seed from an MLN-prevalent Country to an 
MLN-free Country
For seeds to be safely exchanged from an MLN-prevalent country (e.g., Kenya) to an MLN-free country 
(e.g., Zimbabwe), a rigorous multi-stage testing process is followed by CIMMYT to ensure that there is no 
escape of any MLN-infected seed. In addition, guidelines stipulated by the the NPPOs of both countries 
are rigorously followed. We urge every institution (public/private) to follow this protocol for safe exchange of 
MLN-free maize seed.

• During the seed production, the concerned NPPO must inspect the crop during active growth to 
rule out the presence of any MLN infection. 
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• For exchange of maize breeding materials from CIMMYT-Kenya, seeds produced in the nurseries and 
fields free from MLN-causing viruses at the Maize Research Center at Kiboko, Kenya, are further tested 
in the CIMMYT laboratory by authorized personnel using ELISA (following the protocol described in 
Chapter 5). 

• The seed lots that tested negative are then subjected to phytosanitary testing by the regulatory authority 
(KEPHIS). Only when the seed is tested negative for MLN viruses and other pests/pathogens of 
phytosanitary concern, and a phytosanitary permit is issued, the export process will be initiated. 

• When the CIMMYT seed materials are to be exported from Kenya to any MLN-free country (e.g., 
Zimbabwe), they must invariably pass through the MLN QF (e.g., at Mazowe, as described above). A 
complete set of documents (list of entries, copy of the international phytosanitary certificate and copy of 
the seed testing carried out at source) must be sent with the seed and electronically to the concerned 
official overseeing the MLN QF at the Plant Quarantine Institute (PQI) at Mazowe, Zimbabwe. 

• On receipt of the seed by the PQI in Zimbabwe, storage, packing and any other activity related to the 
seed shall be carried out only at the MLN-QF.

• Storage of the seed will occur in a locked room. Only the MLN QF Manager, the SHS and the Principal 
Scientist of PQI can have the access key to the seed.

◊ Unpacking: This activity must be carried out under the supervision of the SHS and by personnel 
authorized by the Principal Scientist. 

◊ Before planting, record must be kept of the condition of the seed: condition of the packing on arrival, 
complete documentation, chemical treatment present or not, number of entries, number of seeds per 
entry, etc. All this information should match with the information sent from the origin. In case of any 
discrepancies the Principal Scientist and the SHS must contact the sender to clarify before planting. 

◊ Seed preparation for planting and the planting process will follow instructions from the Principal 
Scientist.

◊ Seed dressing: the seed should be appropriately treated at origin. If it arrives untreated then a suitable 
insecticide should be applied prior to planting. Thiamethoxam (Cruiser) or imidacloprid (Gaucho) will 
be used as stipulated in P-5 and WI-4.

◊ Any remnant seed after planting must be kept in its original envelope, counted, and returned to the 
storage room and eventually sent for incineration. 

◊ Record of incineration must be kept at the MLN-QF. The information recorded includes type of 
material, quantity, identification of the seed, date, and operator.

6. References
Elbert A, Haas M, Springer B, Thielert W, Nauen R (1990) Applied aspects of neonicotinoid uses in crop protection. Pest 

Management Science 64: 1099-1105. https://doi.org/10.1002/ps.1616
ISPM 34. 2010. Design and operation of post-entry quarantine stations for plants. Rome, IPPC, FAO. Adopted in 2010 and 

published in 2016.
Nelson S, Brewbaker J, Hu J (2011) Maize Chlorotic Mottle Virus. Plant Disease 79: 1-6.


