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Our submission 

Horticulture New Zealand (HortNZ) thanks the Ministry for Primary Industries (MPI) for the 

opportunity to submit on the proposed changes to the import health standards for 

importing plant germplasm for propagation.  We welcome any opportunity to continue to 

work with MPI and to discuss our submission. 

The details of HortNZ’s submission and decisions we are seeking are set out in our 

submission below. The following parties support out submission:  

• New Zealand Apples & Pears Incorporated 

• New Zealand Asparagus Council 

• New Zealand Avocado 

• Summerfruit New Zealand 
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HortNZ’s Role 

Background to HortNZ 

HortNZ represents the interests of approximately 5,500 commercial fruit and vegetable 

growers in New Zealand who grow around 100 different fruit, and vegetables. The 

horticultural sector provides over 40,000 jobs.  

There is approximately, 80,000 hectares of land in New Zealand producing fruit and 

vegetables for domestic consumers and supplying our global trading partners with high 

quality food. 

It is not just the direct economic benefits associated with horticultural production that are 

important. Horticulture production provides a platform for long term prosperity for 

communities, supports the growth of knowledge-intensive agri-tech and suppliers along 

the supply chain; and plays a key role in helping to achieve New Zealand’s climate change 

objectives.   

The horticulture sector plays an important role in food security for New Zealanders. Over 

80% of vegetables grown are for the domestic market and many varieties of fruits are 

grown to serve the domestic market.  

HortNZ’s purpose is to create an enduring environment where growers prosper. This is 

done through enabling, promoting, and advocating for growers in New Zealand.  

Industry value $6.95bn 

Total exports $4.68bn 

Total domestic $2.27bn 

Export 

Fruit $4.04bn 

Vegetables $0.64bn 

 

Domestic 

Fruit $0.93bn 

Vegetables $1.34bn 
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Submission 

1. Comments on proposed changes 

HortNZ understand that MPI are seeking to remove requirements for testing by 

biological indexing from the below plant germplasm standards to enhance the accuracy 

of diagnostic screening of pests on imported plants and to increase capacity of level 3B 

post-entry quarantine (PEQ) facilities. 

• Actinidia Plants for Planting 

• Citrus Plants for Planting 

• Importation of Nursery Stock 

• Prunus Plants for Planting 

• Seeds for Sowing. 

MPI proposes to use polymerase chain reaction (PCR) and the enzyme-linked 

immunosorbent assay (ELISA) instead of biological indexing. 

MPI also proposes to remove 26 regulated pests from the plants for planting standards 

as they have determined the scientific literature does not indicate these species pose a 

significant biosecurity risk to New Zealand.  

We support the proposed removal of biological indexing in favour of the updated 

diagnostic testing methods of PCR and ELISA and do not oppose the removal of the 26 

species from the standards.  

2. Biological indexing, PCR and ELISA  

HortNZ recognises that the purpose of biological indexing has been to use a susceptible 

indicator plant to ensure that any imported or domestically grown host plants are 

pathogen and disease free (Legrand, 2015).  

HortNZ also recognises the New Zealand biosecurity system regularly utilises other tools 

such as the molecular diagnostic testing methods of PCR and ELISA. These tools are 

considered sufficient to accurately identify many exotic pests and diseases on imported 

plants and biological material (MPI, 2023). PCR is an essential diagnostic tool in New 

Zealand with most validated and accredited diagnostic tests for plant viruses and viroids 

on germplasm entering New Zealand being PCR assays (Delmiglio et al. 2023). 

International evidence supports the efficacy and continued use of ELISA for the 

detection of numerous biosecurity pests e.g. plant pathogens such as tomato brown 

rugose fruit virus (DAFF, 2019) and tomato ringspot virus (Romaine et al. 1981). 

3. Limitations of biological indexing 

Biological indexing can be an effective method of determining host plant infection but 

relies upon specific indicator plants that have been selected to assist in identifying 

disease expression (SCE, 2022). The selected indicator plants are generally susceptible 
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species or varieties that develop symptoms following pathogenic inoculation (Smith, 

1977).  

HortNZ acknowledges that while biological indexing procedures have improved over 

time due to advancements in growth media, fertigation, lighting systems and greater 

numbers of host plant cultivars to capture unrecognised graft-transmissible pathogens 

(Roistacher, 1991), it has several disadvantages compared to molecular techniques e.g., 

PCR, which are continually improving in sensitivity, accuracy, and reliability (Bustin, 

2017; Roche Diagnostics 2023; Zhu et al. 2020).  

HortNZ in principle supports MPI’s proposal to change diagnostic testing from 

biological indexing to PCR and ELISA, however we request clarity from MPI on the 

statement in the risk management proposal “newer ELISA and PCR tests are now able to 
sufficiently detect the pests listed” (MPI, 2023). How confident are MPI that the 

molecular techniques of ELISA and PCR will accurately and consistently identify 

regulated pathogens and diseases on imported host plants? Can MPI provide 

information on test sensitivity e.g., 99 percent or is it highly variable depending on the 

host and pathogen species?  

HortNZ notes the following rationale for changing the plant germplasm standard testing 

requirements from biological indexing to molecular: 

Efficacy and environmental influence of results 

It is important to acknowledge that no diagnostic testing method for plant pathogens 

and diseases is perfect and without the potential risk of environmental factors leading to 

false-negatives or false-positive results.  

Biological indexing can be adversely influenced by a range of factors e.g., analytical 

specificity, analytical sensitivity, and reliability (repeatability and reproducibility) 

(Legrand, 2015). Environmental factors such as role of inoculum source, choice of 

indicator plant, expression of symptoms, number of repetitions, use of positive and 

healthy controls, differentiation of strains, and means of pathogen transmission may also 

influence results (Legrand, 2015). Climate can also heavily influence biological indexing. 

For example, between 2007-2009, grape indicator plants infected with different viruses 

appeared asymptomatic in a cold climate however, appeared symptomatic in a hot 

climate (Constable et al. 2012). 

For molecular diagnostic tools such as PCR and ELISA, the reagents e.g., assay plate, 

buffers, enzyme conjugate and substrate can produce erroneous results when 

contaminated, improperly handled, or stored (MyBioSource, 2023). However, the 

accuracy of pathogen detection using molecular techniques is considered far greater 

than biological indexing due to the high specificity of identifying an organism to a 

molecular level (Moslemkhani et al. 2016).  

PCR and ELISA are the primary diagnostic tools used globally as they have several 

advantages over other testing methods for detecting plant viruses such as enhanced 

sensitivity, speed, economy, and efficiency (Clark et al. 1986). 

Physical requirements  

Biological indexing requires an extensive area to physically contain host indicator plants. 

Currently one third of Level 3B PEQ in New Zealand is designated for biological 

indexing indicator plants (MPI, 2023). The physical requirements for biological indexing 

hinders New Zealand’s ability to import greater quantities of imported plants including 



  

 

new cultivars and varieties. The proposal to remove biological indexing will remove the 

need to have space set aside in Level 3B PEQ for growing indicator plants and 

therefore, free up space for more imported plants. 

Scalability 

Biological indexing is generally considered impractical for large-scale testing and is 

heavily labour intensive (Huttinga, 1996; Singh & Ready, 2003). Molecular diagnostic 

testing is comparably a more efficient and advantageous option given that small 

quantities of biological material e.g., segments of DNA from host plants are sufficient to 

determine pathogenicity (Bhattacharya, 2020) and different parts e.g., roots and leaves 

of the host plant may be diagnostically analysed (Athman et al. 2014).  

Timing requirements 

The length of time required to observe and successfully identify a biosecurity pest is 

highly dependent on the plant pathogen, hosts, and diagnostic technique. Up to 9-12 

months is required to grow host indicator citrus plants for biological indexing in a 

greenhouse using standard protocols (Roistacher, 1991). Lemon and mandarin species 

inoculated with huanglongbing required 4-7 months before symptoms were visually 

observable due to disease latency (Razi et al. 2012). Woody plants that require graft 

transmission assays for the detection of viruses may require continued observation for at 

least two years before plant hosts can be determined as pathogen free (Martin & 

Tzanetakis, 2014). The inconsistency associated with the time required for biological 

indexing to yield positive results is well documented.  

Conversely, molecular techniques such as reverse transcription PCR can detect 

asymptomatic infections of ASBVd in avocado in a few days compared to 8-13 months 

for bioassays (Schnell et al. 1997). An ELISA test is generally rapid (20-60 minutes) and 

can detect viruses in asymptomatic host plants (ELISA Technologies, 2023; UNL, 2023). 

4. A combination of diagnostic tests works best 

Legrand (2015) reviewed a comparison of results between biological indexing with 

those from serological and molecular testing and highlighted the limitations of 

detection and identification of many pathogens when using biological indexing. 

Legrand (2015) recommended that while biological indexing can assist in the detection 

of pathogens, it should only be used in conjunction with molecular techniques for the 

identification of plant pathogens. 

HortNZ supports the proposal to replace biological indexing with more efficient and 

accurate molecular techniques of PCR and ELISA where appropriate. We acknowledge 

that, on a case-by-case basis and particularly when plant disease identification is difficult, 

a combination of diagnostic techniques may yield the most conclusive results in the 

identification of pathogens and diseases. In some specific situations, this may include 

biological indexing. 

5. Removal of pests from import health standards  

MPI proposes to remove 26 pests from the plants for planting standards as they have 

determined these pests do not pose a significant biosecurity risk to New Zealand.  

 



  

 

Experimental pests on Solanum tuberosum pest list 

HortNZ note that MPI also proposes to remove 13 experimental pests from the pest list 

for Solanum tuberosum as these have biological indexing listed against them and there 

is no evidence to support their natural infection of S. tuberosum outside of laboratory 

conditions (MPI, 2023). While we do not oppose the removal of these 13 pests from the 

S. tuberosum pest list, we would appreciate further conversations with MPI to better 

understand how experimental pests are treated across other Import Health Standards.  

Pests on plants for planting standards 

HortNZ notes that MPI have reassessed the biosecurity risk of 13 pests in the Importation 
of Nursery Stock and Prunus for Planting standards stating that the risk of the pests has 

changed since the measures were originally added to the standards (MPI, 2023). MPI 

provides a list of reasons for the removal of these pests from the pest list. In general, the 

pests that are being proposed for removal are not clearly defined, host-association is 

extremely limited or, there is a scarcity of evidence in scientific literature to support the 

pests having a significant biosecurity risk to New Zealand.  

While we do not oppose removal of these pests, HortNZ requests clarity from MPI on 

whether the biosecurity risk of the 13 pests has indeed changed or rather MPI’s 

approach for including or excluding pests has changed. It does not seem like there is 

significant new information to base the decision on, rather a new way of considering or 

interpreting the information (or lack of information) to make a decision, compared to 

when the pest list was originally drafted.  

6. Conclusion 

We support the proposed removal of biological indexing in favour of the currently used 

diagnostic testing methods of PCR and ELISA and do not oppose the removal of the 26 

species from the standards.  
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