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Abstract

International exchange of plants/planting material carries an unintended risk

of introduction of exotic pests or their new virulent races/strains into new

areas. History has evidenced several examples of dangerous pests introduced

along with plants/planting material/plant products that have led to serious

socio-economic consequences. Plant quarantine is a statutory requirement to

regulate the entry of seed/planting material, plant products, living organisms

and soil etc. so as to prevent unintentional entry of pests and pathogens.

International exchange of plant genetic resources (PGR) is important to

broaden the genetic base of crops in order to develop improved crop varieties.

The Government of India has legislated the Plant Quarantine (Regulation of

Import into India) Order in 2003 to regulate the import of plant material.

Under this Order, ICAR-National Bureau of Plant Genetic Resources (ICAR-

NBPGR) has been delegated powers to issue Import Permit and to carry out

quarantine processing of imported PGR including transgenics and for issue of

Phytosanitary Certificate for PGR meant for export. The Division of Plant

Quarantine at ICAR-NBPGR, New Delhi has developed an efficient and step-

by-step protocol for quarantine processing for pest diagnostics, salvaging and

containment to uphold biosecurity during exchange of PGR and to be

transparent during exchange internationally. Meticulous quarantine

examination of 5,45,945 samples of PGR during 2015–2020 has resulted in

interception of several insect pests, fungi, bacteria, viruses, nematodes and

weeds. Some of these are yet not reported from India, if reported, have a

restricted distribution; have an extensive host range and/or cause huge

economic losses or have more infectious/several races/strains etc. All

infested/infected/contaminated samples are either disinfected/disinfested

prior to release or incinerated depending on the type of pest intercepted.

During the past five years from 2015 to 2020, a total of 36 pests of quarantine

significance including insects/mites (7), fungi (8), viruses (13) and weeds (28)

were intercepted at ICAR-NBPGR, New Delhi. Had any of these pests not been

intercepted and had escaped, they could have entered and established in the

country and subsequently caused devastation to our agriculture. Presently,
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exchange of PGR has become more difficult under the Convention on

Biological Diversity, hence, all attempts were made to salvage the germplasm

and 7393 samples were salvaged and 2813 samples were rejected. Although,

ICAR-NBPGR has contemporary facilities to properly take up this task, more

wide-ranging efforts are needed in the national plant quarantine system to

develop adapt and adopt latest detection and eco-friendly

disinfestation/disinfection techniques to minimalize the risk of pest escape in

quarantine. Additionally, the legislation on quarantine needs to be upgraded to

the Agricultural Biosecurity Bill as drafted by the Ministry of Agriculture and

Farmers Welfare, Government of India to have an all-inclusive approach

towards biosecurity in India.

This is a preview of subscription content, access via your institution.

Access options

Buy article PDF

39,95 €
Price includes VAT (Australia)

Instant access to the full article PDF. Learn more about Institutional
subscriptions

References

Akhtar J, Chalam VC, Kumar P, Kiran R, Dubey SC (2019) Plant quarantine -

A phytosanitary requirement for disease free import of plant genetic resources

in India. In: Staley J, Mishra KK, Subbanna ARNS, Rajashekara H, Pattnayak

A (eds) Integrated pest management in major crops. ICAR-Vivekananda

Parvatiya Krishi Anusandhan Ansthan, Almora, pp 153–163

Baite MS, Upadhyay BK, Dubey SC (2020) Development of a sequence-

characterized amplified region marker for detection of Ascochyta rabiei

causing Ascochyta blight in chickpea. Folia Microbiol 65:103–108

Bhalla S, Kapur ML, Lal B, Verma BR, Singh C (2002) Quarantine risk

associated with exchange of plant genera carrying hidden infestation. Indian J

Plant Genet Resour 15:160–163

Bhalla S, Celia VC, Khan Z, Singh B, Dubey SC (2018a) Potential quarantine

pests for India in tropical and sub-tropical fruit crops. ICAR-National Bureau

of Plant Genetic Resources, New Delhi, p 510

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs42360-021-00375-7
https://www.springernature.com/gp/librarians/licensing/agc/journals
https://www.springernature.com/gp/librarians/licensing/agc/journals


11/2/23, 3:52 PM Plant quarantine for biosecurity during transboundary movement of plant genetic resources | SpringerLink

https://link.springer.com/article/10.1007/s42360-021-00375-7 3/6

Bhalla S, Chalam VC, Singh B, Gupta K, Dubey SC (2018b) Biosecuring plant

genetic resources in India: role of plant quarantine. ICAR-National Bureau of

Plant Genetic Resources, New Delhi, p 216

Chakrabarty SK, Anitha K, Girish AG, Sarath Babu B, Prasada Rao RDVJ,

Varaprasad KS, Khetarpal RK, Thakur RP (2005) Germplasm exchange and

plant quarantine of ICRISAT mandate crops. ICRISAT, Hyderabad, p 72

Chalam VC (2020) Elimination of plant viruses by certification and

quarantine for ensuring biosecurity. In: Awasthi LP (ed) Applied plant

virology advances, detection and antiviral strategies. Academic Press, USA, pp

749–762

Chalam VC, Khetarpal RK (2008) A critical appraisal of challenges in

exclusion of plant viruses during transboundary movement of seeds. Indian J

Virol 19:139–149

Chalam VC, Maurya AK (2018) Role of quarantine in ensuring biosecurity

against transboundary plant viruses. J Agric Res 55:612–626

Chalam VC, Bhalla S, Rajan, Singh B (2012) Pests of quarantine significance

in grain legumes. National Bureau of Plant Genetic Resources, New Delhi,

p 323

Chalam VC, Parakh DB, Maurya AK, Singh S, Khetarpal RK (2014)

Biosecuring India from seed-transmitted viruses: the case of quarantine

monitoring of legume germplasm imported during 2001–2010. Indian J Plant

Protect 42:270–279

Chalam VC, Parakh DB, Maurya AK (2017) Role of viral diagnostics in

quarantine for plant genetic resources and preparedness. Indian J Plant Genet

Resour 30:271–285

Clark MF, Adams AN (1977) Characteristics of the microplate method of

enzyme-linked immunosorbent assay for the detection of plant viruses. J Gen

Virol 34(3):475–83

Dev U, Khetarpal RK, Agarwal PC, Lal A, Kapur ML, Gupta K, Parakh DB

(2005) Potential quarantine pests for India: cereals. National Bureau of Plant

Genetic Resources, New Delhi, p 124

Dubey SC, Gupta K (2016) Plant quarantine system for PGR in India. Indian J

Plant Genet Resour 29:410–413



11/2/23, 3:52 PM Plant quarantine for biosecurity during transboundary movement of plant genetic resources | SpringerLink

https://link.springer.com/article/10.1007/s42360-021-00375-7 4/6

Dubey SC, Tripathi A, Upadhyay BK, Kumar A (2016) Development of

conventional and real time PCR assay for detection and quantification of

Rhizoctonia solani infecting pulse crops. Biologia 71:133–138

Durai M, Dubey SC, Tripathi A (2012) Genetic diversity analysis and

development of SCAR marker for detection of Indian populations of Fusarium

oxysporum f. sp. ciceris causing chickpea wilt. Folia Microbiol 57:229–235

Ganguly A, Paul DK (1973) Wart disease of potato in India. Sci Cult 19:605–

606 ()

Gupta K, Khetarpal RK (2004) Concept of regulated pests, their risk analysis

and the Indian scenario. Ann Rev Plant Pathol 3:409–441

Gupta K, Kapur ML, Khetarpal RK (2007) Safe transboundary movement of

transgenic planting material. In: Randhawa GJ, Shashi Bhalla, Chalam VC,

Sharma SK (eds) Cartagena protocol on biosafety decisions to diagnostics.

National Bureau of Plant Genetic Resources, New Delhi, pp 57–73

Gupta K, Bhalla S, Singh SP, Meena DS (2018) Seed beetles intercepted in

imported legume germplasm from 2001–2015. Legume Res 41:629–635

Gupta K, Singh B, Akhtar J, Singh MC (2013) Pests of quarantine significance

in edible oilseeds. National Bureau of Plant Genetic Resources, New Delhi,

295 p

Jones FGW (1961) The potato root eel worm, Heterodera rostichiensis in

India. Curr Sci 30:187

Kandan A, Akhtar J, Singh B, Pal D, Chand D, Agarwal PC, Dubey SC (2016)

Application of loop-mediated isothermal amplification (LAMP) assay for

rapid and sensitive detection of fungal pathogen, Colletotrichum capsici in

Capsicum annuum. J Environ Biol 37:1355–1360

Kaura S (1959) A new transparency method for detecting internal infestation

in grains. Grain Storage Newslett 1:12

Khetarpal RK, Gupta K (2002) Implications of sanitary and phytosanitary

agreement of WTO on plant protection in India. Ann Rev Pl Pathol 1:1–26



11/2/23, 3:52 PM Plant quarantine for biosecurity during transboundary movement of plant genetic resources | SpringerLink

https://link.springer.com/article/10.1007/s42360-021-00375-7 5/6

Khetarpal RK, Gupta K (2008) Plant quarantine in India in the wake of

international agreements: a review. Rev Pl Pathol 4:367–391

Khetarpal RK, Balaraman N, Bandopadhyay SK, Gupta K, Jain RK, Kumar J,

Mukhopadhyay AN, Vijayan KK (2009) Status of agricultural biosecurity. In:

State of Indian agriculture. National Academy of Agricultural Sciences, New

Delhi, pp 151–174

Kiran R, Kandan A, Kumar P, Singh D, Akhtar J, Singh B, Dubey SC (2019)

Development of a specific primers from rpf gene sequence for molecular

detection of Xanthomonas campestris pv. campestris.. J Environ Biol

41:105–110

Kumar P, Kiran R, Kandan A, Akhtar J, Singh B, Nair K, Dubey SC (2017)

Detection of Xanthomonas campestris pv. campestris causing black rot of

cabbage from imported germplasm during post entry quarantine. Indian

Phytopathol 70:413–417

Mathur SB, Kongsdal O (2003) Common laboratory seed health testing

methods for detecting fungi. International Seed Testing Association.,

Basserdorf, p 425

Noordam DD (1973) Identification of plant viruses: methods and

experiments. Center for Agricultural Publishing and Documentation,

Netherlands (ISBN-13: 9789022004647), p 207

Plant Quarantine (Regulation of Import into India) Order (2003) The Gazette

of India Extraordinary, Part II Sect. 3 Sub-section (ii) No. 1037 Published by

Comptroller of Publications, Delhi, p 105

Singh B, Akhtar J, Kandan A, Kumar K, Chand D, Maurya AK, Agarwal PC,

Dubey SC (2018) Risk of pathogens associated with plant germplasm

imported into India from various countries. Indian Phytopathol 71:91–102

Southey JF (1986) Laboratory methods for work with plant and soil

nematodes. ministry of agriculture fisheries and food, Her Majesty’s

Stationery Office, London

Tripathi A, Rai A, Dubey SC, Akhtar J, Kumar P (2021) DNA barcode,

multiplex PCR and qPCR assay for diagnosis of pathogens infecting pulse

crops to facilitate safe exchange and healthy conservation of germplasm. Arch

Microbiol. https://doi.org/10.1007/s00203-021-02259-w

https://doi.org/10.1007/s00203-021-02259-w


11/2/23, 3:52 PM Plant quarantine for biosecurity during transboundary movement of plant genetic resources | SpringerLink

https://link.springer.com/article/10.1007/s42360-021-00375-7 6/6

Author information

Authors and Affiliations

Division of Plant Quarantine, ICAR-National Bureau of Plant

Genetic Resources, New Delhi, 110012, India

S. C. Dubey, Kavita Gupta, Jameel Akhtar, V. Celia Chalam, M. C. Singh, Z.

Khan, S. P. Singh, Pardeep Kumar, B. H. Gawade, Raj Kiran, T.

Boopathi & Pooja Kumari

Corresponding authors

Correspondence to S. C. Dubey or Kavita Gupta.

Ethics declarations

Conflict of interest

The authors declare that there is no conflict of interest.

Additional information

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in

published maps and institutional affiliations.

Rights and permissions

Reprints and Permissions

About this article

Cite this article

Dubey, S.C., Gupta, K., Akhtar, J. et al. Plant quarantine for biosecurity during

transboundary movement of plant genetic resources. Indian Phytopathology 74, 495–508
(2021). https://doi.org/10.1007/s42360-021-00375-7

Received

30 September 2020

Revised

30 April 2021

Accepted

03 May 2021

Published

19 May 2021

Issue Date

June 2021

DOI

https://doi.org/10.1007/s42360-021-00375-7

Keywords

Plant quarantine Biosecurity Transboundary Pests Salvaging

mailto:sunil.dubey@icar.gov.in
mailto:kavita.gupta@icar.gov.in
https://s100.copyright.com/AppDispatchServlet?title=Plant%20quarantine%20for%20biosecurity%20during%20transboundary%20movement%20of%20plant%20genetic%20resources&author=S.%20C.%20Dubey%20et%20al&contentID=10.1007%2Fs42360-021-00375-7&copyright=Indian%20Phytopathological%20Society&publication=0367-973X&publicationDate=2021-05-19&publisherName=SpringerNature&orderBeanReset=true
https://link.springer.com/search?query=Plant%20quarantine&facet-discipline=%20Life%20Sciences%20
https://link.springer.com/search?query=Biosecurity&facet-discipline=%20Life%20Sciences%20
https://link.springer.com/search?query=Transboundary&facet-discipline=%20Life%20Sciences%20
https://link.springer.com/search?query=Pests&facet-discipline=%20Life%20Sciences%20
https://link.springer.com/search?query=Salvaging&facet-discipline=%20Life%20Sciences%20

