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Introduction:-

With the increasing growth of IT-based technology such as 10T and cloud computing, low-cost health facilities and
their support, centralized management can be efficiently managed and public health monitoring can be achieved [1].
All over the world, rice cultivation has been used as the main staple grain crop, nearly 90% of the world food crops
are grown and consumed especially in Asia [2]. Rice is the important staple food in Asia to provide the nutritional
requirements and the economy of India depends mainly on the agricultural products which is the major producer as
well as the exporter of rice [3]. Rice is primarily cultivated by farmers as a cash crop and also it provides an
opportunity for agricultural workers across the globe [4]. China occupies first place in rice production with total area
harvested rice of 154 million hectares and India is the second largest producer of rice while for export, Thailand and
Vietnam occupies first and second places and the third place occupied by India [5].

Wearable Sensor

Wearable sensor technologies produce large scale, multi-dimensional datasets that can be used to classify
environmental and drought risk factors of adverse diseases in plants [6]. Here we are providing a solution that
combines web app and CC3200 techniques in a wireless sensor network to monitor the disease condition of crop. A
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farmer who stays nearby can examine and observe the health condition of the crop and can react with effective
services to save the crop. The sensors incorporated measures the nutrients, water content, air quality which is
transferred to micro controller CC3200, which has an inbuilt WIFI and ADC module, so that the crop health
condition can be monitored by the farmers from anywhere at any part of time with the help of IP address link
generated by the cloud data. At any point of emergency an alarm will be generated both to the farmer and the
technician relation who can react and help to save the crop [7].

Crop improvement strategies

Pesticide use is both expensive and harmful to the environment. As a result, there is a huge need to create
approaches that provide long-lasting resistance and protection over a wide geographic area [8]. Plant breeders at
IRRI (International Rice Research Institute) in Philippines, attempting progressive research activity to achieve more
yield and disease resistant varieties that balance the world’s rice demand and increase the farmer incomes. Rice was
recognized as a genetic model for genetics and molecular biology research for understanding mechanisms for
growth, development, stress tolerance and disease resistance because it has a small genome. Rice as a model crop is
a fortuitous situation since it is also a crop of world significance [9].

Molecular markers

The considerable progress made in the development of the molecular markers, starting from protein-based
isoenzymes to the RFLPs (restriction fragment length polymorphisms) and other DNA-based markers. Among
DNA-based markers, simple sequence repeat (SSR) markers are widely used in plants because of their suitability,
abundance, hyper-variability, and for highly specific analysis. Microsatellites / Simple Sequence Repeats (SSR) had
become major molecular markers for a wide range of research in plants and animals after its emergence as a
Polymerase Chain Reaction (PCR)-based genetic marker. SSR has been widely used in various plants and in rice
alone it has been used to fingerprint accessions, analyze diversity, and identify introgressions in inter specific
crosses, trace pedigrees, locate genes and quantitative trait loci on rice chromosomes and in marker assisted
selection [10].

Bacterial infections

Xanthomonas oryzae causes the Bacterial leaf blight (BLB) that affects the rice crops. The rice yield losses of up to
10- 20% were recorded under moderate infection while they were as high as 50% in fields severely affected by
bacterial blight [11]. Bacterial blast was first noticed by the farmers of Japan in 1884, subsequently its existence has
been reported from different parts of Asia, Africa, northern Australia, and USA. This disease reduces grain
productivity in different levels; mainly depends on the stage of the crop, the environmental conduciveness. The
pathogen is yellow colored motile gram-negative rod with a polar flagellum. And it enters the host through wounds
or natural openings. It reaches particularly the xylem, where it multiplies and spreads throughout the plant.
Burkholderia glumae and gladioli associated with the hot and dry weather, causes bacterial panicle blight, important
seed-borne diseases of rice in the South [12]. Late Rice plantation in the season and the land that fertilized with
relatively high N amounts tends to have more disease. Losses include poor milling with loss ranging from a 0-70 %.
At flowering stage, this population affects grain and resulting grain abortion during grain filling. Over time, diseased
grains become gray to black or pink because of growth of secondary fungi. Disease resistance varieties should be
chosen because no chemical control measures are recommended [13].

Fungal infections

Magnaporthae grisea is rice blast fungus, one of the most serious diseases of rice worldwide. It causes dangerous
threat to world’s food production [14]. Many studies have been concerned with resistance mechanisms of rice to the
blast fungus, and, thus, several antifungal substances have been isolated from rice leaves. The plants have evolved
an array of defense strategies to resist against plant pathogens. The rice blast defense response at molecular level
remains poorly understood. It is hoped that the manipulation of these genes may lead to the generation of broad-
spectrum resistant rice plants to rice pathogens. In addition to the genetic approach, a direct assessment of the
biochemical and physiological changes during disease infection has been used to identify genes involved in defense
pathways in many plants. Using both cDNA differential screening and SSH methods, identified 56 defense genes
that were responsive to blast infection and to treatment with benzothiazole and jasmonic acid. Among the 56 defense
genes, some were differentially expressed their function in susceptible plants after pathogenic infection. The rapid
changes that occur in the virulence characteristics of population’s raises a continuous threat to the effectiveness of
existing blast resistant varieties. Although major genes have often been cited as the underlying cause of resistance
instability. Strategies for developing durable resistance mediated by major these have been proposed. Mapping blast
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resistance genes and locating closely linked markers has made it possible to confirm the presence of given gene in a
variety with multiple genes. In this study presented here fine-mapped resistance alleles of three major genes for blast
resistance. Pil, Piz-5 and Pita on chromosomes 11, 6 and 12 respectively. Identifying flanking DNA markers located
within 5-10 cM from a gene of interest has yielded high level of selection accuracy for resistance. It was possible to
combine the genes using molecular markers to attain a wide spectrum of resistance. Here, using closely linked
restriction fragment length polymorphism (RFLP) and polymerase chain reaction (PCR)-based markers we
combined blast resistance genes in a CO39 background [15]. Using For the parental polymorphism survey, 30 RFLP
markers each were used for Pil and Pita on chromosome 11 and 12, and another set of 12 markers were used for
Piz-5 on chromosome 6. The polymorphic markers were subsequently identified and used to probe the segregating
populations to identify any additional closely linked markers. The closely linked markers identified were then used
to select the plants that contained the two and three genes in the homozygous state.

Pyricularia grisea the fungus causes blast disease which initially Leaf spots start as a small white, blue or gray-
tinged [16]. Blast occurs between the seedling and late tillering stages. Under moist conditions they enlarge quickly
to narrow brown borders. Leaves and whole plants are often killed under severe conditions. The tissue turns brown
to chocolate brown and shrivels, causing the stem to snap and lodge. Panicle branches and stems of florets also have
grey-brown lesions shown in Figurel. Scouting for blast should begin early in the season during the vegetative
phase and continue through to heading. Leaf blast will usually appear in high areas of the field here the flood has
been lost or is shallow. Fungicidal applications are advisable to reduce the infections.

Figure.1:- Leaf blast showing grey-brown lesions on leaf of oryza caused by Pyricularia grisea.

Viral infections

Insect pests and diseases are the major constraints limiting rice production in Africa and Asia [17]. The Rice yellow
mottle virus (RYMV) was first reported at Kenya in 1966. The RYMV has by far been reported in many countries in
East and West Africa including Cameroon, where in some cases whole field shave been devastated [18].
Unfortunately, 2002 - 2004, two sampling methods were combined to assess the population of insect’s vectors of
rice yellow mottle virus (RYMV) in the three major irrigated rice ecosystems in northern Cameroon, and in low land
rice fields. The sampling was conducted using sweep net and D-Vac in low land rice fields, while in the irrigated
fields, samplings occurred. From samples obtained at different sites: (i) the dominant structure of the RYMYV insect
vectors was analyzed according to the rice phenology and (ii) the diversity and the occurrence of potential major
groups of predators and parasitoids were assessed [19-22]. The potential should develop to manage viral infections
that causes yield losses. Pathogen Related proteins have been well studied as a major defense response in several
dicot plants, both in R gene-mediated resistance and in SAR. The roles of PR genes in disease resistance have been
suggested by the tight correlation between expression levels of PR genes and disease resistance and by the
observation of enhanced disease resistance in the transgenic plants over expressing certain PR genes. Several
defense-related PR-like genes have been cloned from rice [23].

Conclusion:-

Digitization of data, known as the Internet of Things-10T in agriculture has been rising increasingly worldwide. The
study article offers an overview of the worldwide emergence of 10T is becoming a major part of almost every
industry and it's no exception to agriculture sector.  Different rice infections are monitored and regulated by the
application of the molecular markers, and the disease resistance genes for the different infections are identified and
tagged with the markers, and insertion to rice species finally observed disease resistance to the specific pathogen.
Molecular markers help in effective identification of pathological symptoms expressed in different parts of the plant
body, which in turn provides control measures by causing inactivation of disease inducing characteristics.

321



ISSN: 2320-5407 Int. J. Adv. Res. 9(11), 319-322

References:-

1. Usak M, Kubiatko M, Shabbir MS, Viktorovna Dudnik O, Jermsittiparsert K, Rajabion L. Health care service
delivery based on the Internet of things: A systematic and comprehensive study. International Journal of
Communication Systems. 2020;33(2):e4179.

2. Awika JM. Major cereal grains production and use around the world. InAdvances in cereal science: implications
to food processing and health promotion. American Chemical Society. 2011;1-13.

3. Bishwajit G, Sarker S, Kpoghomou MA, Gao H, Jun L, Yin D, Ghosh S. Self-sufficiency in rice and food
security: a South Asian perspective. Agriculture & Food Security. 2013;2(1):1-6.

4. Orsini F, Kahane R, Nono-Womdim R, Gianquinto G. Urban agriculture in the developing world: a review.
Agronomy for sustainable development. 2013;33(4):695-720.

5. Goufo P. Evaluating the constraints and opportunities for sustainable rice production in Cameroon. Research
Journal of Agriculture and Biological Sciences. 2008;4(6):734-44.

6. Siriyasatien P, Chadsuthi S, Jampachaisri K, Kesorn K. Dengue epidemics prediction: a survey of the state-of-the-
art based on data science processes. IEEE Access. 2018;6:53757-95.

7. Shi X, An X, Zhao Q, Liu H, Xia L, Sun X, Guo Y. State-of-the-art internet of things in protected agriculture.
Sensors. 2019;19(8):1833.

8. Grasswitz TR. Integrated pest management (IPM) for small-scale farms in developed economies: Challenges and
opportunities. Insects. 2019;10(6):179.

9. Mickelbart MV, Hasegawa PM, Bailey-Serres J. Genetic mechanisms of abiotic stress tolerance that translate to
crop yield stability. Nature Reviews Genetics. 2015;16(4):237-51.

10. Idrees MU, Irshad MU. Molecular markers in plants for analysis of genetic diversity: a review. European
academic research. 2014;2(1):1513-40.

11. Yang CM. Assessment of the severity of bacterial leaf blight in rice using canopy hyperspectral reflectance.
Precision Agriculture. 2010;11(1):61-81.

12. Ham JH, Melanson RA, Rush MC. Burkholderia glumae: next major pathogen of rice?. Molecular plant
pathology. 2011;12(4):329-39.

13. Reddy C, Kumar VP, Prasanthi S, Chakravarthy R. Evaluation of Variable Factors to Study Pathogenicity in
Oryza sps Using Molecular Markers. IUP Journal of Biotechnology. 2011;5(1).

14. Asibi AE, Chai Q, Coulter JA. Rice blast: A disease with implications for global food security. Agronomy.
2019;9(8):451.

15. Narayanan NN, Baisakh N, Oliva NP, VeraCruz CM, Gnanamanickam SS, Datta K, Datta SK. Molecular
breeding: marker-assisted selection combined with biolistic transformation for blast and bacterial blight resistance in
Indica rice (cv. CO39). Molecular Breeding. 2004;14(1):61-71.

16. Rossman AY, Howard RJ, Valent B. Pyricularia grisea the correct name for the rice blast disease fungus.
Mycologia. 1990;82(4):509-12.

17. Balasubramanian V, Sie M, Hijmans RJ, Otsuka K. Increasing rice production in sub-Saharan Africa: challenges
and opportunities. Advances in agronomy. 2007;94:55-133.

18. Pinel-Galzi A, Fargette D, Hull R. First report of Rice yellow mottle virus in rice in Uganda. Plant disease.
2006;90(5):683-.

19. Woin N, Volkmar C, Djonmaila KM, Lendzemo VW, Bourou S, Noudji TB. Evidence and population diversity
of the rice yellow mottle virus (RYMV) insect vectors and some of their natural antagonists in paddy fields in the
north of Cameroon. Archives of Phytopathology and Plant Protection. 2010;43(5):467-78.

20. Onasanya A, Joseph A, Olufolaji DB, Ekperigin MM, Sere Y, Nwilene FE, Kiepe P, Onasanya RO. RYMV
serological detection in insect vector, distribution and transmission to rice cultivars. Trends in Applied Sciences
Research. 2012;7(1):46.

21. Koudamiloro A, Nwilene FE, Togola A, Akogbeto M. Insect vectors of rice yellow mottle virus. Journal of
Insects. 2015.

22. Woin N, Djomaila N, Ismael S, Bourou S, Bebom T. Potential for biological control of Rice yellow mottle virus
vectors. African Crop Science Journal. 2007;15(4).

23. Mandadi KK, Scholthof KB. Plant immune responses against viruses: how does a virus cause disease?. The plant
cell. 2013;25(5):1489-505.

322



