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Rice is cultivated in approximately 150 million hectares around the world, and its annual yield is close to 610 million tons
5, However, the estimates for the potential losses caused by animal pests are around 25% worldwide 2. One important cause
of these losses is the infestation of phytophagous mites, which can cause drastic reductions in production (up to 90%), specially
related with the weight of the grains B,

Mites can cause several visual damages to plants, such as stains on leaves and forming grains, hindering the development
of attacked panicles and resulting in empty grains . The surface of the grain, leaf sheath and husks can acquire a brown or black
color B, In other cases, infested seedlings become pale and stunted, and leaves exhibit chlorotic areas at both abaxial and adaxial
surfaces that resemble nitrogen deficiency, acquiring a brittle texture ©7,

Physiological damages include destruction of photosynthetic structures and storage organs of the infested plants, leading
to plant growth inhibition ®. The primary metabolism is disturbed, specifically changing the metabolism of amino acids and
carbohydrates, as well as changing the hydric potential of their cells .. Mite infestation can also reduce soluble protein levels,
as well as the concentration of sugars, which result in cellular dysfunction and impairment in plant growth . The production of
reactive oxygen species is increased by mite infestation and affects plant biomass production. Oxidative stress may also affect
photosynthetic efficiency due to stomatic restrictions. It can also harm the cell membrane, raise degradation rates of protein and
DNA and, consequently, lead to cell death. Some proteins of the photosynthetic apparatus can be inactivated due to oxidative
stress and cause a dissipation of light in the form of heat, compromising energy production %,

In order to defend themselves from mite attack, plants present two classical strategies, named chemical and physical 2,
For a comprehensive review check 13, Their first chemical defense is to synthesize toxic metabolites followed by proteins that
will, in the long term, create physical defenses 4. The production of toxic metabolites that can reduce plant digestibility is a
common chemical defense described for a wide range of potential consumers %, Plant defenses may also occur through the
production of repelling and anti-nutritional toxins, as well as the release of volatile organic compounds that attract predators of
the phytophagous mite 161, Physical defense includes tissue rigidity, spines, hairs, latex, hardness of the leaf and the presence of
waxes, thorns, and trichomes, reducing the access of the phytophagous to vegetal tissues and interfering with their feeding 1719,

Rice culture is of great importance to worldwide nutrition, and alternatives should be sought for controlling damages caused
by phytophagous mite infestations. Host plants probably present a great variability in their gene pools as found for abiotic stress
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tolerance, allowing the identification of cultivars resistant to phytophagous mite infestation. Applying conventional breeding and
selection techniques, cultivars with elevated resistance level may be bred into high-producing lines. The identification of molecular
markers associated with resistance would be helpful in such breeding programs, and as more information on the molecular and
physiological plant modifications induced by mite infestation becomes available, more resistance-related genes or proteins can
be used for plant genetic manipulation 2%, Therefore, biotechnological approaches, such as the generation of transgenic plants,
are possibly indispensable to enable effective and significant phytophagous mite infestation resistance.

10.

11.

12.

13.
14.

15.

16.
17.
18.
19.

20.

REFERENCES
http://beta.irri.org/ Last access on August 25",
Oerke EC. Crop losses to pests. J Agric Sci. 2006;144:31-43.

Hummel NA, et al. The panicle rice mite, Steneotarsonemus spinki Smiley, a re-discovered pest of rice in the United States.
Crop Protection. 2009;28:547-560.

Navia D, et al. Steneotarsonemus furcatus de Leon (Prostigmata: Tarsonemidae) infesting rice crops in Brazil. Int J Acarol.
2006;32:219-222.

Cho MR, et al. A new record of tarsonemidae mite, Steneotarsonemus spinki (Acari, Tarsonemidae) and its damage on rice
in Korea. Korean J Appl Entomol. 1999;38:157-164.

Ferla NJ, et al. Fluctuation of mite fauna associated to rice culture (Oryza sativa L.: Poales, Poaceae) in two regions in the
State of Rio Grande do Sul, Brazil. J Agric Sci Technol. 2013;3:525-533.

Niazi FR and Singh J. Effect of mite Oligonychus oryzae infestation on Rice tungro acquisition and transmission by
Nephotettix virescens. Indian Phytopathol. 2001;54:380.

Schmidt RA. Leaf structures affect predatory mites (Acari: Phytoseiidae) and biological control: a review. Exp Appl Acarol.
2014; 62:1-17.

Nachappa P, et al. Tomato Spotted Wilt Virus benefits a non-vector arthropod, Tetranychus urticae, by modulating different
plant responses in tomato. PLoS ONE. 2013;8:e75909.

Petanovic R and Kielkiewicz M. Plant-eriophyoid mite interactions: cellular biochemistry and metabolic responses induced
in mite-injured plants. Part I. Exp Appl Acarol. 2010;51:61-80.

Schmitt FJ, et al. Reactive oxygen species: re-evaluation of generation, monitoring and role in stress-signaling in phototrophic
organisms. Biochim Biophys Acta (BBA) - Bioenergetics. 2014;1837:835-848.

Zhang PJ, et al. Whiteflies interfere with indirect plant defense against spider mites in Lima bean. Proc Natl Acad Sci USA.
2009;106:21202-21207.

Blasi EAR, et al. Alterations in rice, corn and wheat plants infested by phytophagous mite. Int J Acarol. 2014;41:10-18.

Worrall D, et al. Treating seeds with activators of plant defence generates long-lasting priming of resistance to pests and
pathogens. New Phytol. 2012;193:770-778.

Strauss SY and Zangerl AR. Plant-insect interactions in terrestrial ecosystems. In: Herrera CM and Pellmyr O, Eds. Plant-
animal interactions: an evolutionary approach. Oxford: Blackwell. 2012; p. 77-106.

Baldwin [T, et al. Volatile signaling in plant-plant interactions: “talking trees” in the genomics era. Science. 2006;311:812-815.
Vet LE. Evolutionary aspects of plant-carnivore interactions. Novartis Foundation Symposia. 1999;223:3-13.
Carmona D, et al. Plant traits that predict resistance to herbivores. Funct Ecol. 2011;25:358-367.

Moles AT, et al. Correlations between physical and chemical defences in plants: tradeoffs, syndromes, or just many different
ways to skin a herbivorous cat? New Phytol. 2013;198:252-263.

Miedaner T and Korzun V. Marker-assisted selection for disease resistance in wheat and barley breeding. Phytopathol.
2012;102:560-566.

RRJBS| Volume 4 | Issue 2 | August- September, 2015 2


http://beta.irri.org/
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=431724&fileId=S0021859605005708
http://www.researchgate.net/publication/43281383_The_panicle_rice_mite_Steneotarsonemus_spinki_Smiley_a_re-discovered_pest_of_rice_in_the_United_States
http://www.researchgate.net/publication/43281383_The_panicle_rice_mite_Steneotarsonemus_spinki_Smiley_a_re-discovered_pest_of_rice_in_the_United_States
http://www.tandfonline.com/doi/abs/10.1080/01647950608684464?journalCode=taca20#.VeGOrvmqqko
http://www.tandfonline.com/doi/abs/10.1080/01647950608684464?journalCode=taca20#.VeGOrvmqqko
http://www.cabdirect.org/abstracts/20001106760.html;jsessionid=DCD187F7A1E82241C11F5E9635C4A4D9
http://www.cabdirect.org/abstracts/20001106760.html;jsessionid=DCD187F7A1E82241C11F5E9635C4A4D9
http://www.integrarcampo.com.br/altera/artigos/_arquivos/15.pdf
http://www.integrarcampo.com.br/altera/artigos/_arquivos/15.pdf
http://epubs.icar.org.in/ejournal/index.php/IPPJ/article/view/19033
http://epubs.icar.org.in/ejournal/index.php/IPPJ/article/view/19033
http://www.ncbi.nlm.nih.gov/pubmed/23990040
http://www.ncbi.nlm.nih.gov/pubmed/23990040
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0075909
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0075909
http://link.springer.com/chapter/10.1007%2F978-90-481-9562-6_5
http://link.springer.com/chapter/10.1007%2F978-90-481-9562-6_5
http://www.sciencedirect.com/science/article/pii/S0005272814000528
http://www.sciencedirect.com/science/article/pii/S0005272814000528
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795486/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795486/
http://www.tandfonline.com/doi/abs/10.1080/01647954.2014.988643#.VeGQHvmqqko
http://www.ncbi.nlm.nih.gov/pubmed/22142268
http://www.ncbi.nlm.nih.gov/pubmed/22142268
http://www.jstor.org/stable/23645256?seq=1#page_scan_tab_contents
http://www.jstor.org/stable/23645256?seq=1#page_scan_tab_contents
http://www.sciencemag.org/content/311/5762/812
http://onlinelibrary.wiley.com/doi/10.1002/9780470515679.ch2/summary
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2435.2010.01794.x/abstract
http://www.ncbi.nlm.nih.gov/pubmed/23316750
http://www.ncbi.nlm.nih.gov/pubmed/23316750
http://www.ncbi.nlm.nih.gov/pubmed/22568813
http://www.ncbi.nlm.nih.gov/pubmed/22568813

