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1. REGISTRATION OF TEST LABORATORIES 
 
1.1 Test laboratories must be registered with the Department of Agriculture (DoA) 

and must comply with the requirements of the Plant Improvement Act, before 
registration at the VIA can take place. 

 
1.2 PIO’s must inform the VIA of the laboratories used for every test regarding 

pathogens, insects or viruses, as prescribed by the Scheme. 
 
1.3 If a laboratory is not registered at the VIA to conduct tests regarding specific 

pathogens, insects or viruses, the PIO concerned, should apply for registration 
of such a laboratory.  

 
1.4 Laboratories for which applications are made must be evaluated by the 

designated panel on the basis of the requirements as set out in Section 2. The 
panel must submit a report to the Technical Committee and Board for approval. 

 
1.5 Tests regarding the Scheme, can only be performed by laboratories acting on 

behalf of a PIO, which is registered at the VIA to perform the specific tests. 
 
1.6 Registration of laboratories at the VIA is subjected to the equipment used and 

the competence of the personnel who conducts the tests at the time of 
registration. Any change or improvement with regards to the equipment used 
or knowledge of the personnel, must be reported to the Board. 

 
1.7 Registered laboratories must have the necessary documented literature, to be 

able to identify different fungi and bacteria. 
 
1.8 Registered laboratories must have the requirements for approved ELISA and 

PCR suppliers with regards to virus tests conducted at that facility. 
 
1.9 All equipment used, must be kept in good condition and service records must 

be readily available regarding the analytical balances and other equipment are 
regularly calibrated, as part of general laboratory practice. 

 
1.10 All registered laboratories must be audited by DoA in every even year during 

October for ELISA tests for Fanleaf virus, and in every odd year during April for 
ELISA tests for Leafroll virus. 

 
 
2. DIAGNOSTIC TEST EQUIPMENT REQUIREMENTS 
  
2.1. Viruses (ELISA tests) 
 

• pH meter 
• Scale (0-300g; 2 decimal) 
• Incubator (37oC) 
• Electronic ELISA-plate reader (405 nm) 
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2.2. Fungi 
 

• Laminar flow cabinet 
• Autoclave 
• Scale (0-300g; 2 decimal) 
• pH meter 
• Growth-chamber or incubator for isolations (23 – 25oC) 
• Stereo microscope (40X) 
• Light microscope (1000X) 
• Latest published ID keys for the relevant organisms, must be available in 

the laboratory. 
 

2.3. Bacteria 
 

• Laminar flow cabinet 
• Autoclave 
• Scale (0-300g; 2 decimal) 
• pH meter 
• Growth-chamber or incubator for isolations (23 – 25oC) 
• Light microscope (100X) 
• Latest published ID keys for the relevant organisms, must be available in 

the laboratory. 
 

2.4 Nematodes 
 

• Sieves: 
 • Stack of three stainless steel or copper sieves 
 • 4mm sieves 
 • 90µm polyethylene-supporting sieves 
• Stereo microscope (16X, 25X) 
• Light microscope  
• Temperature controlled oven. (40oC) 
• Desiccator 
• Reference plates for copies. 
 

2.5  Insects 
 

• Stereo microscope (40X) 
• Latest published ID keys for the relevant organisms, must be available in 

the laboratory. 
 
 

 
3. REQUIREMENTS - VIRUS ELIMINATION 
 
3.1. Heat therapy and Tissue culture 
 

• Heat therapy-unit (40oC) 
• Laminar flow cabinet 
• Autoclave 
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• Scale (0-300g;) 
• pH meter 
• Growth-chamber or incubator (23 – 25oC) 
• Stereo microscope (40X) 
 

3.2. Somatic embryogenesis and Tissue culture 
 

• Laminar flow cabinet  
• Autoclave 
• Scale (0-300g; 2 decimal) 
• pH meter 
• Growth-chamber or incubator (23 – 25oC) 
  

3.3. Glasshouse 
 

• Nucleus units must comply with requirements according to the scheme.  
 
 
4. ELISA TESTS 
 
4.1 Introduction 
 

ELISA is an acronym for “Enzyme Linked Immuno-Sorbent Assay.”  It is the most 
commonly used serological test for the detection of plant viruses. 

 
There are two types of ELISA tests generally employed: 

 
a) DAS ELISA (Double Antibody Sandwich) 
b) Indirect ELISA test 

 
4.2 DAS ELISA method 
 

This method is used for tracing most plant viruses and may be summarised as 
follows: 

 
a) Pure lgG against a specific virus is captured on the surface of an ELISA 

slide. 
 
b) Homogenous virus particles are bound by the lgG, while non-specific 

particles are washed away. 
c) E-lgG (enzyme conjugate) is added and attaches to the bound virus 

particles. Excess E-lgG is washed away. 
 
d) An enzyme substrate is added to trace the bound E-lgG and produce a 

yellow colour reaction. 
 
4.3 Indirect ELISA method 
 

The indirect ELISA method does not vary much form the DAS ELISA method, 
except that two antibody incubations follow after the addition of the plant sap. 
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a) Virus antibody A is added to the slide and binds on the surface area. 
 
b) Plant sap is added. 
 
c) Addition of virus antibody B. 
 
d) Anti-B globulin is added (‘goat anti-rabbit lgG’). 
 
e) Addition of enzyme substrate. 

 
4.4. General ELISA protocol 
 

4.4.1 As each of the different suppliers of test kits have their own protocol, it is 
not possible to prescribe a specific protocol. Therefore, the protocol of the 
supplier must be followed in each instance. 

 
4.4.2 In cases where only one single test is done on each sample, it is a 

prerequisite to heat the slides and test agents as prescribed by the specific 
supplier. 

 
4.4.3 In cases where the slides and test agents are not preheated, all samples 

must be tested in duplicate. 
 

4.5 ELISA for non-quarantine viruses which infect vines 
 

Virus name Abbreviation 
ELISA 

protocol 
Supplier 

Grapevine Fanleaf 
Virus 

GFLV DAS ELISA 
Agritest, Agdia, Bioreba, 
Sediag, Plant SA - free 

Grapevine Fleck Virus GFkV DAS ELISA 
Agritest, Bioreba, 
Creative Diagnostics 

Grapevine Leaf Roll 
assoc. Virus 1* 

GLRaV 1 DAS ELISA 
Agritest, ARC-PHP, 
Bioreba, Sediag 

Grapevine Leaf Roll 
assoc. Virus 2 

GLRaV 2 
DAS ELISA, 
Indirect ELISA  

Agritest, ARC-PHP, 
Bioreba, Sediag 

Grapevine Leaf Roll 
assoc. Virus 3* 

GLRaV 3 DAS ELISA 
Agritest, ARC-PHP, 
Bioreba, Patho 
Solutions 

Grapevine Leaf Roll 
assoc. Virus 1, 2 and 3 

GLRaV 1&3 DAS ELISA Patho Solutions 

Grapevine Leaf Roll 
assoc. Virus 4 

GLRaV 4 DAS ELISA Bioreba 

Grapevine Leaf Roll 
assoc. Virus 5 

GLRaV 5 DAS ELISA 
Bioreba, Sanofi, Agdia, 
Bio-Rad, Sediag 

Grapevine Leaf Roll 
assoc. Virus 6 

GLRaV 6 DAS ELISA Bioreba 
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Grapevine Leaf Roll 
assoc. Virus 7 

GLRaV 7 DAS ELISA 
Agritest, Agdia, Bioreba, 
Sediag 

Grapevine Leaf Roll 
assoc. Virus 9 

GLRaV 9 DAS ELISA None 

Grapevine Virus A GVA DAS ELISA 
Agritest, Bioreba, 
Sediag 

Grapevine Virus B GVB DAS ELISA Agritest, Sediag 

 An indirect ELISA test is available for simultaneous tracing of GLRaV 1 and 
GLRaV 3 in vines. Patho Solutions devised the test. 

 
 
 
5. PCR INVESTIGATIONS 
 
5.1 The polymerase chain reaction (PCR) is a method for the amplification of DNA 

with the help of a DNA polymerase enzyme and DNA primers. Appropriate 
primers will be proposed and reviewed annually by the Technical Committee. 
The process is commonly used as a diagnostic test to determine the presence of 
pathogenic nucleic acids. For organisms with DNA genomes, PCR is used 
directly, but for viruses with RNA genomes, the RNA from a sample must first be 
converted to DNA by means of a reverse transcription reaction; this method is 
referred to as RT-PCR or Reverse-Transcription PCR.  

 
5.2 RT-PCR 
 

This method is used to detect most plant viruses and can be summarised as 
follows: 

 
a) RNA is isolated and purified from the appropriate plant samples. Various 

methods are available for this step and can be determined by the service 
provider. 

 
b) RNA is exposed to quality control and high quality RNA is used for the 

diagnostic tests. 
 
c) Primers are designed that can bind to genomes of specific viruses or virus 

groups. The distance (in base pairs) between primers determines the size of 
the amplification product (amplicon). 

  
d) RNA is converted into complementary or copy DNA (cDNA) by a RT reaction. 
 
e) The cDNA is then multiplied in a PCR with the help of primers if the virus is 

present in the sample. 
 
f) The product of a positive RT-PCR can be determined in one of two ways: 

 
i) The amplified DNA can be separated on an agarose gel under electrical 

current. By staining (EtBr) and exposing the apmlified DNA to UV light, it 
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is displayed as a band on the gel and the size of the band can then be 
determined. 
 

ii) The RT-PCR can also be set up in a Real-Time PCR instrument where 
the amplification of a targeted DNA molecule is monitored during the 
PCR in real time. 

  
 
 


