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Abstract —

Conservation biological control (CBC) in arthropods and more recently in plants, is a rapidly growing field of
research. The objective of this project is to develop new biological control agents for the control of invasive plant
species that are not yet under any regulatory control across the world. The goal of this research is to take overview
of recent literature aimed at signifying biocontrol agents for controlling invasive plant species, and across the globe
where they have been introduced. These biocontrol agents will be developed by using a combination of laboratory
tests and field trials with native or non-native hosts, as well as by using advanced molecular techniques such as DNA
fingerprinting, RNAI technology and gene expression profiling (e.g., microarray analysis). This work will help
identify genes that are essential for the survival or growth of the target pest population (or populations) within their
host(s), which can then be used to engineer strains with these genes knocked out so that they cannot survive on their

natural hosts.
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1. Introduction

The success of biological control in arthropods is dependent on the ability to establish and maintain a viable
population (Alvarez et al. 2016, Green et al. 2016, Hajek et al. 2016). The most successful biological control
programs have been those that have established populations of one or more species at sufficient levels to achieve
their objectives. In order for a biological control agent to be effective it must be present in sufficient numbers so that
the target pest is exposed to an adequate number of parasitoids and predators (Gillespie, Gurr and Wratten 2016).
This can only occur if there are enough individuals available for each stage of the life cycle (reproduction,
development, dispersal) as well as adults capable of mating with potential hosts (Estrada-Pefia et al. 2015, Green et
al. 2016). For example, there may not be enough females available for egg laying when eggs hatch out into larvae;
thus, adult males would need to be present in order for reproduction to take place.

Insect conservation efforts focus on three major areas: habitat preservation (including restoration), research into
insect biology and ecology (including population monitoring), and pest management (including crop protection)
(Kergunteuil et al. 2016, Tscharntke et al. 2016). These activities benefit not only insects themselves but also all life
forms that depend upon them—from humans to birds to bats—and the environment itself. Insects are the most diverse
group of animals on Earth, and they have been around for more than 500 million years. They play an important role
in every ecosystem from deserts to forests. Insects provide food for other organisms, pollinate plants, control pests,
and serve as a source of genetic material for many species. Insects also help scientists understand basic biological

processes such as how populations change over time or how diseases spread between individuals.
JETIR1701872 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] 221



http://www.jetir.org/

© 2016 JETIR September 2016, Volume 3, Issue 9 www.jetir.org (ISSN-2349-5162)

Top-down

Bottom-up

-+
Companion plants in annual and perenial crops with Smart plants with semiochemical identification and
some possible interactions in multitrophic systems use to strengthen bottom-up and top-down effects

Fig.1 Functional overview of conservation biological control (CBC)

2. Literature review

2.1 Approaches in conservation biological control

One approach used by some researchers is to introduce multiple species into a single area where they compete with
each other and thereby reduce overall population size (Moran, Hartig and Bell 2016). As mentioned above this
method has been successfully employed by others using several different arthropod groups (Nadell, Drescher and
Foster 2016, Pugh et al. 2016) and insects belonging to other orders such as Hymenoptera (Zepeda-Paulo et al.
2015). However, these studies often involve introducing many non-native species simultaneously which could result
in undesirable ecological effects. Furthermore, these methods do not always work because the introduced organisms
may become extinct before achieving their intended objective due either directly or indirectly through competition
from native species already present in the area being invaded by exotic ones.

Fig.2 “Rodolia cardinalis, the vedalia beetle, was imported from Australia to California in the

19th century, successfully controlling cottony cushion scale”
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Fig.3 Assassin bug (family Reduviidae) preys on spotted cucumber beetle (Diabrotica

undecimpunctata)

A second approach involves releasing only one or two highly specialized parasites per site so that they can expand
rapidly within their host range while minimizing competition from native pests which might limit their growth rate
or cause them extinction before attaining their full potentials (Estrada-Pefia et al. 2015, McMullan et al. 2015). These
authors also demonstrated how certain combinations of parasites could provide effective biocontrol agents against
several agricultural pests even though they were widely distributed. (Peralta 2016) showed how biocontrol strategies
based on combining several closely related parasite taxa were superior over those based on introducing just one type
alone since both types had similar reproductive capacities but differed greatly in distribution patterns between
continents making them ideal candidates for combined releases across large areas under conditions where local
environmental factors did not significantly affect either group's performance.

2.2 Conservation biological control: An overview

Non — prey food resources sometimes play important role early life growth stages in CBC using arthropods (Colares
etal. 2015, Nilsson et al. 2016). The use of biological control agents is an increasingly popular method for controlling
pests in agriculture (Hajek et al. 2016, Holmes, Upadhyay and Mandjiny 2016, Labuschagne et al. 2016, Lacey et
al. 2015). The most common insects used as biocontrol agents are parasitic wasps and flies, which lay their eggs
inside the pest host. When the eggs hatch, the larvae feed on or kill the pest, thereby reducing its population and
preventing further damage to crops. In addition to biological control agents, other methods of pest management
include: Insecticides are used to control pests (Wojciechowska, Stepnowski and Gotgbiowski 2016). Insecticides can
be either contact or systemic (Gerbig et al. 2015), and they may be applied as a spray (Ngufor et al. 2016), dust
(Richards et al. 2016) or granule (Mahmood et al. 2016).

3. Advantages of CBC using arthropods
1. Less impact on the environment than chemical pesticides (Guedes et al. 2016), which can be harmful to
humans and wildlife.
2. Can reduce the need for chemical pesticides by reducing crop damage caused by pests (Sarwar and
Technology 2015).
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3. Biological control is more sustainable because it does not harm non-target organisms such as pollinators

(Douglas, Rohr and Tooker 2015) or other beneficial insects in the ecosystem that are important for natural
pest control (Fahad et al. 2015).
4. The use of biological controls has been shown to be effective in controlling major pests, including mosquitoes

and termites (Samuels et al. 2016).

4. Conclusion

Thus, using biocontrol agents like arthropods may help preserve biodiversity at all levels— from individual plants
and animals through entire ecosystems—by providing an alternative method for managing pests beyond those
currently available based on chemical pesticides alone or integrated with other methods such as cultural practices
like Integrated Pest Management (IPM) programs designed specifically to minimize pesticide use while maintaining
ecological balance within an ecosystem by targeting specific pest problems without harming non-target organisms

such as pollinators or other beneficial insects in the ecosystem that are important for natural pest control.

References

Alvarez, Sergio, Eric Rohrig, Daniel Solis and Michael H %J Agricultural Research Thomas. 2016. "Citrus Greening
Disease (Huanglongbing) in Florida: Economic Impact, Management and the Potential for Biological
Control.” 5(2):109-18.

Colares, Felipe, JP Michaud, Clint L Bain and Jorge B %J Journal of Economic Entomology Torres. 2015.
"Indigenous Aphid Predators Show High Levels of Preadaptation to a Novel Prey, Melanaphis Sacchari
(Hemiptera: Aphididae)." 108(6):2546-55.

Douglas, Margaret R, Jason R Rohr and John F %J Journal of applied ecology Tooker. 2015. "Editor's Choice:
Neonicotinoid Insecticide Travels through a Soil Food Chain, Disrupting Biological Control of Non-Target
Pests and Decreasing Soya Bean Yield." 52(1):250-60.

Estrada-Pefia, Agustin, José de La Fuente, Richard S Ostfeld and Alejandro %J Scientific reports Cabezas-Cruz.
2015. "Interactions between Tick and Transmitted Pathogens Evolved to Minimise Competition through
Nested and Coherent Networks." 5(1):1-13.

Fahad, Shah, Lixiao Nie, Saddam Hussain, Fahad Khan, Faheem Ahmed Khan, Shah Saud, Haji Muhammad,
Liuyong Li, Xi Liu and Adnan Tabassum. 2015. "Rice Pest Management and Biological Control." Pp. 85-
106 in Sustainable Agriculture Reviews: Springer.

Gerbig, Stefanie, Hubertus E Brunn, Bernhard Spengler, Sabine %J Analytical Schulz and Bioanalytical Chemistry.
2015. "Spatially Resolved Investigation of Systemic and Contact Pesticides in Plant Material by Desorption
Electrospray lonization Mass Spectrometry Imaging (Desi-Msi)." 407(24):7379-89.

Gillespie, Mark AK, Geoff M Gurr and Steve D %J Entomologia Experimentalis et Applicata Wratten. 2016.
"Beyond Nectar Provision: The Other Resource Requirements of Parasitoid Biological Control Agents.”
159(2):207-21.

JETIR1701872 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] 224


http://www.jetir.org/

© 2016 JETIR September 2016, Volume 3, Issue 9 www.jetir.org (ISSN-2349-5162)
Green, Olivia Odom, Ahjond S Garmestani, Sandra Albro, Natalie C Ban, Adam Berland, Caitlin E Burkman, Mary

M Gardiner, Lance Gunderson, Matthew E Hopton and Michael L %J Urban ecosystems Schoon. 2016.
"Adaptive Governance to Promote Ecosystem Services in Urban Green Spaces.” 19(1):77-93.

Guedes, RNC, Guy Smagghe, JD Stark and Nicolas Desneux. 2016. "Pesticide-Induced Stress in Arthropod Pests
for Optimized Integrated Pest Management Programs."

Hajek, Ann E, Brett P Hurley, Marc Kenis, Jeffrey R Garnas, Samantha J Bush, Michael J Wingfield, Joop C Van
Lenteren and Matthew JW %J Biological invasions Cock. 2016. "Exotic Biological Control Agents: A
Solution or Contribution to Arthropod Invasions?". 18(4):953-69.

Holmes, Leonard, D Upadhyay and S %J European Scientific Journal Mandjiny, Special Edition. 2016. "Biological
Control of Agriculture Insect Pests."228-37.

Kergunteuil, Alan, Moe Bakhtiari, Ludovico Formenti, Zhenggao Xiao, Emmanuel Defossez and Sergio %J Insects
Rasmann. 2016. "Biological Control beneath the Feet: A Review of Crop Protection against Insect Root
Herbivores." 7(4):70.

Labuschagne, Lushka, Lourens H Swanepoel, Peter J Taylor, Steven R Belmain and Mark %J Biological Control
Keith. 2016. "Are Avian Predators Effective Biological Control Agents for Rodent Pest Management in
Agricultural Systems?". 101:94-102.

Lacey, LA, D Grzywacz, DI Shapiro-llan, R Frutos, M Brownbridge and MS %J Journal of invertebrate pathology
Goettel. 2015. "Insect Pathogens as Biological Control Agents: Back to the Future." 132:1-41.

Mahmood, Isra, Sameen Rugia Imadi, Kanwal Shazadi, Alvina Gul and Khalid Rehman Hakeem. 2016. "Effects of
Pesticides on Environment.” Pp. 253-69 in Plant, Soil and Microbes: Springer.

McMullan, Mark, Anastasia Gardiner, Kate Bailey, Eric Kemen, Ben J Ward, Volkan Cevik, Alexandre Robert-
Seilaniantz, Torsten Schultz-Larsen, Alexi Balmuth and Eric %J Elife Holub. 2015. "Evidence for
Suppression of Immunity as a Driver for Genomic Introgressions and Host Range Expansion in Races of
Albugo Candida, a Generalist Parasite." 4.

Moran, Emily V, Florian Hartig and David M %J Global Change Biology Bell. 2016. "Intraspecific Trait Variation
across Scales: Implications for Understanding Global Change Responses.” 22(1):137-50.

Nadell, Carey D, Knut Drescher and Kevin R %J Nature Reviews Microbiology Foster. 2016. "Spatial Structure,
Cooperation and Competition in Biofilms." 14(9):589-600.

Ngufor, Corine, Jessica Critchley, Josias Fagbohoun, Raphael N’Guessan, Damien Todjinou and Mark %J PLoS
One Rowland. 2016. "Chlorfenapyr (a Pyrrole Insecticide) Applied Alone or as a Mixture with Alpha-
Cypermethrin for Indoor Residual Spraying against Pyrethroid Resistant Anopheles Gambiae SI: An
Experimental Hut Study in Cove, Benin." 11(9):e0162210.

Nilsson, UIf, Mario Porcel, Weronika Swiergiel and Maria Wivstad. 2016. "Habitat Manipulation—as a Pest
Management Tool in Vegetable and Fruit Cropping Systems, with the Focus on Insects and Mites."

Peralta, Guadalupe %J Functional Ecology. 2016. "Merging Evolutionary History into Species Interaction
Networks." 30(12):1917-25.

Pugh, Justin K, Lisa B Soros, Kenneth O %J Frontiers in Robotics Stanley and Al. 2016.

"Quality Diversity: A New Frontier for Evolutionary Computation.”40.

JETIR1701872 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] 225


http://www.jetir.org/

© 2016 JETIR September 2016, Volume 3, Issue 9 www.jetir.org (ISSN-2349-5162)
Richards, Jaben, Ruben Reif, Yuzhuo Luo and Jay %J Environmental Pollution Gan. 2016. "Distribution of

Pesticides in Dust Particles in Urban Environments.” 214:290-98.

Samuels, Richard I, Adriano R Paula, Aline T Carolino, Simone A Gomes, CO Paula, Mariana BC Cypriano, Leila
El Silva, Anderson Ribeiro, JWAB Santos and Carlos P %J Open Access Insect Physiol Silva. 2016.
"Entomopathogenic Organisms: Conceptual Advances and Real-World Applications for Mosquito Biological
Control." 6:25-31.

Sarwar, Muhammad %J International Journal of Engineering and Advanced Research Technology. 2015.
"Information on Activities Regarding Biochemical Pesticides: An Ecological Friendly Plant Protection
against Insects.” 1(2):27-31.

Tscharntke, Teja, Daniel S Karp, Rebecca Chaplin-Kramer, Péter Batary, Fabrice DeClerck,

Claudio Gratton, Lauren Hunt, Anthony Ives, Mattias Jonsson and Ashley %J Biological Conservation Larsen.
2016. "When Natural Habitat Fails to Enhance Biological Pest Control-Five Hypotheses." 204:449-58.

Wojciechowska, Marta, Piotr Stepnowski and Marek %J Invertebrate Survival Journal Gotebiowski. 2016. "The Use
of Insecticides to Control Insect Pests.” 13(1):210-20.

Zepeda-Paulo, Francisca, Blas Lavandero, Frédérique Mahéo, Emilie Dion, Yannick Outreman, Jean-Christophe
Simon, Christian C %J Ecology Figueroa and Evolution.

2015. "Does Sex-Biased Dispersal Account for the Lack of Geographic and HostAssociated Differentiation
in Introduced Populations of an Aphid Parasitoid?".
5(11):2149-61.

JETIR1701872 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 226


http://www.jetir.org/

