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INTRODUCTION

ith a total area of around 3.2 million 

square kilometres, India is the 

seventh-largest country in the 

world. Its lengths are 3214 kilometres north to 

south and 2933 kilometres east to west. India is 

the largest peninsula having three distinct body 

of water, the Indian Ocean to the south, the Bay 

of Bengal to the east, and the Arabian Sea to the 

west. Being such a vast country, India has a 

variety of climates, soils, and vegetation 

throughout. India now has some of the greatest 

diversity in the entire planet. The nation's 15 

agroclimatic zones include mountains, 

plateaus, deserts, rivers, lakes, and oceans in 

addition to grassland. Additionally, 21.54% of 

the entire region is covered by thick forest. 

India is a favourite location for the invasion of 

alien species because of its complex 

topography, diverse climate, and lush 

vegetation. Additionally, India, one of the 

world's fastest-growing economies, provided 

$330.07 billion in exports to 190 other nations 

in 2014.Contrarily, data on imports shows that 

$462.9 billion was brought in from almost 140 
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ABSTRACT 
An alien species (IAS) is an exotic species that establishes itself in ecosystems or habitats that 
are natural or partially natural. It is a force for change and endangers the biological diversity 
of the environment. Invasive insects in India have posed a serious threat to the environment, 
agricultural products, human health, and domestic goods. Since India's weather and 
environment are so diverse, numerous introduced insects from other parts of the world can 
flourish there. Furthermore, the introduction of invasive insect pests has been made easier 
by globalisation. There have so far been 23 reports of invading alien insects coming from 
India. This chapter focuses solely on the traits of invasive insects, common entry points for 
invasive insects, the processes by which the introduced insect has established itself in the 
foreign territory, and management strategies. 
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different nations. India has become an attractive 

target for the invasion of alien species as a result 

of this increased international trade The 

biological pollution that results in the greatest 

losses to biodiversity is invasion by living 

organisms. Both human and animal health as 

well as agricultural biodiversity are at risk from 

invasive species. These species, which are non-

native or exotic, have excellent adaptability and 

dispersion abilities. They are mistakenly 

transported into a new place, where they 

flourish and spread because of the favourable 

climate. Furthermore, the new region will lack 

its natural adversary, which frees the invasive 

species to grow without restraint. The 

International Union for Conservation of Nature 

(IUCN) defines an invasive alien species (IAS) 

as a foreign species that establishes itself in 

naturally occurring or partially naturally 

occurring ecosystems or habitats, acts as a 

change agent, and poses a threat to native 

biological diversity. A total of 173 invasive 

species have been found in India, including 47 

agricultural ecosystem invasive species, 23 of 

which are insects. 

PATHWAYS OF INVASION 

Pathways are the anticipated paths that assist 

invasive species in moving to new ecosystems. 

Regarding the categorization of these pathways, 

there is a lengthy history. The three most typical 

routes are by land, sea, or air. Numerous 

instances of different species entering India via 

these channels have been documented. For 

instance, the early Portuguese introduced 

cashew, one of the most significant cash crops 

in India, in the sixteenth century after 

consciously realising its significance through 

their sea trips. Globalization has caused an 

exponential rise in invasion frequency and its 

effects today. Some of the species were 

intentionally introduced to a new ecosystem, 

while others were simply unintentionally 

moved there. 

CHARACTERISTICS OF AN INVASIVE 

SPECIES 

 highly resilient 

 brief life cycle 

 wide host range 

 High ability to disperse 

 being able to resist a variety of 

environmental factors 

 Extremely fertile 

 aggressive eaters 

 Positive effects of mutualist cooperation 

CURRENT STATUS OF INVASIVE 

INSECTS IN INDIA 

Among the 173 invasive species that have been 

introduced to India are 54 terrestrial plants, 56 

aquatic organisms, 47 organisms with 

agricultural significance, and 14 organisms 

from island ecosystems. 

MANAGEMENT 

Food plants of the world are damaged by more 

than10, 000 species of insects, 30,000 species 

of weeds, 100,000 diseases (caused by fungi, 

viruses, bacteria and other microorganisms) and 

1000 species of nematodes (Hall, 1995; 

Dhaliwal et al.,2007). These pests and 

pathogens not only reduce the quantity but also 

spoil the quality of the produce to a 

considerable extent. The responsibility of plant 

protection addressing phytosanitary issues 

concerning trade. In the past many diseases are 

responsible for food scarcities including 

famines. In addition to endemic problems there 

are many crop pests which are entered India 

from other countries because in earlier years 

India did not have an effective control measure 

(plant quarantine) system to stop the 

introduction of exotic pests, diseases and 

weeds. Cottony cushion scale, woolly aphid, 

San Jose scale, golden cyst nematode of 

potatoes, the giant African snail are some exotic 

pests introduced into India and cause extensive 

damage. Therefore, require reducing the losses 

of commodities damaged by pests and disease. 

Several approaches of pest/disease 

management are: exclusion, eradication, 

protection, therapy, resistance, and biological 
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control. Exclusion or 'keeping out' is 

fundamental to the concept of plant quarantine 

while eradication methods are employed to 

abolish a newly established pest/pathogen. 

Quarantine can be defined “as a legal restriction 

on the movement of Agricultural commodities 

for the purpose of exclusion, prevention or 

delay in the spread of plant pests and diseases 

in uninfected areas (Pal and Gupta, 2005) with 

a view to prevent accidental introduction of 

exotic pests, weeds and pathogens dangerous to 

the agriculture or environment of a 

country/region, and if introduced, to prevent 

their establishment and further spread. Plant 

quarantine is thus designed as safe guard 

against harmful pests/pathogens exotic to a 

country or a region. To stop the entrance and 

spread of dangerous pests and pathogens, the 

federal and state governments have established 

plant quarantine regulations. Quarantine 

protection for plants and plant products, 

however, was only adopted by governments at 

the turn of the century in response to a 

succession of disastrous pest and disease 

epidemics in various regions of the world. 

When introduced, exotic creatures have done 

significant harm. One of the most well-known 

examples of how an introduced disease can 

alter the course of history is the late blight of 

the potato (Phytopthora infestans). This 

disease, which was introduced in the classical 

sense, devastated the entire potato crop in 

Ireland in 1845, which resulted in millions of 

people starving to death. 

HISTORY OF PLANT QUARANTINE IN 

INDIA 

Early in the 20th century, India made a 

concerted attempt to implement quarantine 

measures when the Indian government 

mandated required fumigation of imported 

cotton bales in 1906 to halt the spread of the 

dreaded Mexican cotton boll weevil 

(Anthonomous grandis). The Destructive 

Insects and Pests Act (DIP Act) was created on 

February 3, 1914, by the federal government. 

Over the years, there have been several 

modifications made to the DIP Act. It must 

nevertheless be revaluated and changed on a 

regular basis to meet the rising needs of WTO-

led trade liberalisation.  

PLANT QUARANTINE AS A NATIONAL 

SERVICE 

In certain cases, newly introduced diseases and 

pests have ruined harvests and even caused 

famine in different parts of the world. The late 

blight pathogen (Phytophthora infestans), 

which was brought from Central America, was 

responsible for the nearly total collapse of the 

potato crop during the Irish famine of 1845. In 

a short period of time in the middle of the 19th 

century, the invasion of the downy mildew 

(Plasmopara viticola), Phylloxera, and 

powdery mildew (Uncinula necator) from 

America nearly brought down the French grape 

vine industry. Chestnut blight (Endothia 

parasitica) was introduced to the US in 1906 

via nursery stocks imported from the Orient. 

Within 25 years, the American chestnut as a 

forest tree was all but eliminated at a cost of $1 

billion USD. When the epiphytotic coffee leaf 

rust (Hemileia vastatrix) spread widely in Sri 

Lanka in 1868, tea replaced coffee as the main 

plantation crop. A further factor that 

contributed to the destruction of 20,000 

hectares of coconut crops was the introduction 

of the coconut leaf minor (Promecotheca 

cumingii) in the late 1960s. The late blight of 

potatoes, banana bunchy top, bacterial blight, 

and paddy streak diseases are only a few of the 

pests and illnesses that were infrequently 

transported into India. Some of these have now 

spread worldwide. Others, such the golden 

nematode, potato wart disease, and onion 

downy mildew, are still isolated to particular 

areas of the nation. The aforementioned 

instances merely serve to emphasise the 

dangers associated with importing planting 

material without sufficient protections and 

unintentionally introducing harmful pests or 

illnesses. These precautions can be offered via 

plant quarantine. The goal of plant quarantine 

measures is to protect a country's or region's 

agriculture from the potential devastation of 

alien viruses and pests should they be 
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introduced and established. Quarantine not only 

works to protect against the dangers posed by 

exotic pests, but also aims to eradicate and stop 

the spread of pests and pathogens (both native 

and imported) with limited distribution inside 

the nation (domestic quarantine). Government 

quarantine gives services, according to Mathys 

(1975), that are above and beyond what its 

clients can reasonably expect. 

PLANT QUARANTINE SYSTEM IN 

INDIA 

The Destructive Insects and Pests Act (DIP 

Act) of 1914, along with any subsequently 

enacted rules and regulations, governs plant 

quarantine activities in India. The Government 

of India did not introduce a comprehensive 

"Plants, Fruits and Seeds (Regulation of Import 

into India) Order, 1984" until 1984; this order 

went into effect in June 1985 and included 

seeds under the DIP Act. In order to increase 

productivity per unit area for farmers, the best 

planting materials from around the world 

should be made available to them. Additionally, 

private seed production in India should be 

encouraged to expand its export potential in 

addition to meeting domestic demand. In 

September 1988, the Indian government 

unveiled a brand-new strategy for seed 

development. The new policy covers the import 

of seeds and planting materials for crops such 

as wheat, paddy, coarse cereals, oilseeds, 

pulses, vegetables, flowers, ornamentals, and 

fruit as well as the procedures for their import 

and any necessary plant quarantine 

requirements. This policy further stipulates that 

there may be no exceptions made to the 

standards of plant quarantine procedures to 

prevent the arrival of invasive pests, diseases, 

and weeds that harm Indian agriculture. As a 

result, the revised Plants, Fruits and Seeds 

(Regulation of Import into India) Order, 1989 

was published through a Gazette Notification in 

order to comply with the plant quarantine 

requirements in relation to the terms of the new 

seed policy. The following are the primary 

characteristics of India's current plant 

quarantine regulations: 

 No consignment of seeds or planting 

materials may be imported into India 

without a valid "Import Permit," which 

must be issued by a competent body and 

published in the Official Gazette as needed 

by the Central Government.  

  A "Phytosanitary Certificate" issued by the 

official Plant Quarantine Service of the 

source nation must be included with each 

shipment of seeds or planting materials 

being brought into India.  

  All shipments of plants and seeds for 

sowing, propagating, and planting must 

enter India through land customs stations, 

seaports, airports at Amritsar, Bombay, 

Calcutta, Delhi, and Madras, as well as any 

other entry points specifically designated 

by the Central Government from time to 

time. There, they must be inspected and, if 

necessary, fumigated, disinfested, or 

disinfected by authorised plant quarantine 

officials before quarantine clearance. 

  In order to comply with the requirements 

established by the Plant Protection Adviser 

to the Government of India, seeds and 

planting materials that need to be isolated 

and grown under detention must be grown 

in post-entry quarantine facilities that have 

been approved and certified by the 

Designated Inspection Authority (DIA).  

  It is forbidden to utilise hay, straw, or any 

other plant-derived materials as packaging 

material. 

It is prohibited to import soil, earth, sand, 

compost, and plant waste along with seeds and 

other planting materials. But with a special 

clearance from the Plant Protection Adviser to 

the Government of India, soil can be imported 

for research purposes. The DIP Act gives the 

Central Government the authority to establish 

regulations governing both the transportation of 

materials between States within India and the 

import of seeds and other planting materials 

into the country. Additionally, the State 
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Governments have the authority to pass laws or 

regulations governing the transportation of 

materials within a State from one location or 

region to another. The DIP Act's quarantine 

laws and regulations are principally enforced 

throughout the nation by the Directorate of 

Plant Protection, Quarantine & Storage, which 

is led by the Plant Protection Adviser to the 

Government of India.The incoming 

consignments are examined, fumigated, or 

otherwise disinfested/disinfected before being 

released to indenters at plant quarantine and 

fumigation stations that have been set up at 

various international airports, seaports, and 

land custom posts for this purpose. However, 

shipments of plants or seeds for sowing, 

planting, or propagation can only be imported 

through the quarantine facilities at Amritsar, 

Bombay, Calcutta, Delhi, and Madras, where 

the availability of well-equipped laboratories, 

quarantine greenhouses, and trained scientific 

and technical staff is being improved to meet 

the quarantine requirements. The Directorate of 

Plant Protection, Quarantine & Storage handles 

bulk imports for trade and planting at 

quarantine and fumigation stations. 

 ASSISTANCES INVOLVED IN PLANT 

QUARANTINE 

 The Directorate of Plant Protection, 

Quarantine and Storage, which is part of the 

Ministry of Agriculture, has primary 

responsibility for carrying out the quarantine 

laws and regulations established by the DIP 

Act. The company manages the bulk import and 

export of seed and planting supplies for 

commercial uses. There are currently 26 

different quarantine stations, with 10 at airports 

(Amritsar, Bombay, Kolkata, Hyderabad, 

Chennai, New Delhi, Patna, Tiruchirpally, 

Trivandrum, Varanasi), 9 at seaports 

(Bhavnagar, Mumbai, Kolkata, Cochin, 

Nagapatnam, Rameshwaram, Tuticorin, 

Vishakapatnarn), and 7 at land frontiers 

(Amritsar Railway station, Attari-Wagha 

Border, Attari-Railway station, Bongaon-

Benapol border, Gede Road, railway station, 

Panitanki, Kalimpong). 

NATIONAL CO-ORDINATION 

 The majority of the plant material enters the 

nation via air cargo or air mail packages. Now 

that the New Seed Policy is in place, private 

businesses may use Open General Licence to 

introduce extra material in some circumstances. 

The final users of the introduced germplasm 

material in crop improvement programmes are 

a variety of research institutes under the Indian 

Council of Agricultural Research (ICAR) and 

Council of Scientific& Industrial Research 

(CSIR) systems, agricultural universities, state 

departments of agriculture, and private 

individuals/agencies. Large consignments for 

consumption or sowing are transported by 

ships, and small research consignments are 

transported by air freight or by post. Customs, 

postal, the International Airport Authority, and 

the Port Authority of India shall make sure that 

consignments/post parcels containing 

seeds/planting supplies are cleared promptly 

and are transferred compulsorily to the plant 

quarantine services. Direct release of the 

consignments to the users is never appropriate. 

There have to be plant quarantine counters 

alongside the customs counters in every 

international airport, seaport, and post office. A 

wide range of research organisations and 

agricultural institutions can also make 

significant contributions in this regard. Users of 

the new material, whether they are from 

research institutes, universities, agriculture 

departments, or private persons or agencies, 

could also make a significant contribution to the 

efficient flow of planting material. Import 

permits and phytosanitary certificates ought to 

be necessary. 

INTERNATIONAL / REGIONAL 

ASSOCIATION 

Although it is done at the state level, plant 

quarantine has a global scope. Since plant 

genetic resources are a global resource meant 

for the welfare of the human race as a whole, 

regional and international cooperation is crucial 

for attaining the goals. The following channels 
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of cooperation would substantially aid in the 

secure exchange of genetic material. 

 Kahn (1977) proposed an association of 

plant quarantine stations to facilitate the         

interchange of genetic stocks and 

scientific knowledge at an 

international/regional level. The     chance 

of a pest or pathogen entering a plant 

quarantine station is quite minimal. 

 Currently, various nations are exchanging 

tens of thousands of seed samples of 

various crops for breeding purposes. This 

has exposed numerous nations to the risks 

posed by dangerous and novel seed-borne 

pests and diseases. Neergaard (1977c) 

suggested the idea of setting up a few 

central seed health testing laboratories 

with the necessary infrastructure and 

qualified employees. Plant quarantine 

services from various nations will trust 

these labs and accept their certification. 

 The secure transmission of plant genetic 

resources might greatly benefit from 

intermediate quarantine and international 

cooperation. Transferring high risk 

tropical and subtropical plant genera from 

one nation to another is made easier by 

doing this. The Subtropical Horticulture 

Research Station in Miami, USA, provides 

third-country quarantine facilities for the 

transfer of genetic resources for cocoa, 

coffee, rubber, and tea.  

 Mathys' proposed biogeographical areas 

(1975). As long as the trade of genetic 

resources is reasonably restricted, 

pest/pathogen dispersion will be 

extremely difficult in the eight 

biogeographical areas indicated for 

successful quarantine since they are 

separated by natural barriers like the sea, 

high mountains, and deserts. Based on this 

idea, nations in the ASEAN region have 

reached an official level of agreement and 

developed a uniform set of quarantine 

measures to safeguard the area from 

foreign pests and illnesses. The SAARC 

nations, in addition to Afghanistan and 

Burma, would be very helpful in 

safeguarding the region's agricultural. 

Such a setup will cut down on operational 

expenses and duplication of effort. 

Countries like Sri Lanka and the Maldives, 

or perhaps some of India's islands, might 

even act as third-country quarantines for 

temperate, high-risk species. 

INSPECTION PROCEDURES IN 

QUARANTINE STATION 

Visual examination, X-ray testing, washing, 

sedimentation, incubation, grow-out, and 

serological procedures ELISA (Enzyme Linked 

Immunosorbant Assay), DIBA (Dot Immuno-

binding Assay), and ISEM are three examples 

of immunoassays (Immuno-sorbant Electron 

Micro Scopy) (d) The polymerized chain 

reaction, DNA hybridization, and the latex 

agglutination test (PCR). 

 DOMESTIC QUARANTINE 

REGULATIONS 

Through the authority granted under Sections 

4A, B, and D, the federal government enforces 

domestic quarantine laws, while Sections 5 and 

5A give state governments the jurisdiction to 

pass equivalent laws. The first domestic 

quarantine notices against the fluted scale 

(Icerya purchasi) and San Jose scale 

(Quadraspidiotu sperniciosus) were issued by 

the central government in 1944 and 1953, 

respectively. the potato wart (Synchytrium 

endobioticum) from West Bengal, the apple 

scab (Venturia inequalis) from Himachal 

Pradesh, and the banana bunchy top virus 

disease from Assam, Kerala, Orissa, and Tamil 

Nadu in the years 1951, 1959, and 1977, 

respectively (Anonymous, 1980). 

SALVAGING OF INFECTED 

MATERIALS 

A pest, pathogen, or weed must be found in the 

introduced planting material before quarantine 

officials can disinfect or sanitise it and make it 

available for future use in the nation without 
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excessive delay. The mechanical cleaning 

techniques for salvaging include hot water 

treatment, radiography, fumigation chemical 

treatments, and growing in isolation of 

chemically treated seed material (Singh, 1999). 

PEST RISK ANALYSIS (PRA) IN PLANT 

QUARANTINE/QUARANTINE 

REGULATIONS 

The current plant quarantine procedure appears 

to be far from being adequately equipped for the 

Central and state governments to prevent the 

introduction and spread of dangerous pests and 

pathogens in light of the various rise in the 

significance of import and export of the plant 

commodities in recent years. In order to address 

these issues, there are restrictions on the free 

market's accessibility to plant commodities, and 

the quarantine system should be built on the 

PRA6. The projected size of a loss is a 

definition of risk. To ascertain a pest's potential 

for causing damage, analysis of the pest risk 

when introducing seeds and planting materials 

is crucial. Similar to true seed, risks are 

generally higher when vegetative propagules 

are introduced. Additionally, seeds may carry 

infections such as viruses, downy mildew, 

smuts, and numerous bacteria without showing 

any outward signs, etc (Gupta and Khetar pal, 

2004; Neergaard, 1977b). Rooted plants and 

other underground plant elements like 

rhizomes, suckers, runners, etc. present larger 

risks when vegetative propagules are 

introduced than do bud wood, scions, and 

unrooted cuttings. No matter what, 

introductions in bulk are always dangerous 

since careful inspection and treatment are very 

difficult and the planting area is too wide to 

prevent the establishment and spread of the 

introduced pest or disease. These elements 

inform how plant quarantine controls 

introductions: 

 Complete embargo/prohibition: Import is 

forbidden when the country's available 

protections are insufficient due to a high 

pest risk. 

 Although there is a very high risk, there are 

enough protections in the form of post-

entry isolation growing facilities.  

 Restricted: The import permission is 

necessary and specifies the requirements 

for entry, inspection, and treatment. Pest 

risk is low. 

  Unrestricted: Material may be imported 

without a permit and without limitations. 

Local factors, such as the agricultural 

spectrum and environmental 

circumstances, should also be taken into 

account while developing quarantine 

legislation. The existence of alternative or 

collateral hosts in the country of import 

and their introduction should also be taken 

into consideration because quarantine 

restrictions are intended to break the life 

cycle of the relevant pest/pathogen. 

PEST INVESTIGATION IN PLANT 

QUARANTINE 

Leaf curl virus of cotton has infiltrated in 

Rajasthan and Punjab bordering Pakistan 

during the early 1990s. This is due to the plant 

quarantine being adopted as a legal strategy to 

prohibit the entry of any exotic pests and made 

such as barrier free border etc. For plant 

quarantine services to be effective and 

beneficial, pest surveillance should be a key 

component. In order to implement and enforce 

domestic quarantine regulations to prevent their 

further spread or to stop the transfer of seed and 

seed material to other places, pest surveillance 

is necessary to identify the presence of exotic 

pests or diseases in the early stages of their 

introduction (Asre and Diwakar, 1999). 

LIMITATIONS AND CONSTRAINTS 

 Lack of coordinated PQ services at the state 

level, 

 Lack of state border PQ checkpoints that 

are inactive at railway and road links,  

 Lack of concern and coercive action at the 

state government level, 
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 Lack of rigorous seed/stack certificates or 

nursery contamination. 

CONCLUSION 

The introduction of new species (pests and 

diseases) into an environment can have an 

impact on people's well-being, either 

financially or physically. The PQ procedure 

serves as a crucial tool for keeping pests out of 

the crop. Quarantine adoption is being heavily 

stressed for managing pests, which helps to 

preserve crop yield.  
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