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Ementa

Bases conceituais da resistência de plantas a doenças
Melhoramento genético visando resistência a doenças
Controle genético da resistência e virulência
Genética de Interações planta-patógeno
Estratégias de patogênese dos diferentes fitopatógenos e seus impactos na evolução de mecanismos de
resistência em plantas.
Arquitetura e funcionamento do sistema imune vegetal.
Estrutura, função e organização dos genes R
Genes de suscetibilidade e resistência recessiva
Resistência de plantas a patógenos necrotróficos
Evolução de patógenos em resposta ao uso de variedades resistentes
Base genética e molecular da resistência quantitativa
Estratégias para aumentar a vida útil de variedades resistentes
Melhoramento genético assistido por marcadores moleculares e estratégias biotecnológicas para obtenção de
variedades resistentes a doenças

  Conteúdo

Unidade T P To

1.Bases conceituais da resistência de plantas a doenças 4h 0h 4h

2.Melhoramento genético visando resistência a doenças 6h 0h 6h

3.Controle genético da resistência e virulência 4h 0h 4h

4.Genética de Interações planta-patógeno 4h 0h 4h

5.Estratégias de patogênese dos diferentes fitopatógenos e seus impactos na
evolução de mecanismos de resistência em plantas.

8h 0h 8h

6.Arquitetura e funcionamento do sistema imune vegetal. 4h 0h 4h

7.Estrutura, função e organização dos genes R 4h 0h 4h

8.Genes de suscetibilidade e resistência recessiva 4h 0h 4h

9.Resistência de plantas a patógenos necrotróficos 4h 0h 4h
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10.Evolução de patógenos em resposta ao uso de variedades resistentes 4h 0h 4h

11.Base genética e molecular da resistência quantitativa 8h 0h 8h

12.Estratégias para aumentar a vida útil de variedades resistentes 2h 0h 2h

13.Melhoramento genético assistido por marcadores moleculares e estratégias
biotecnológicas para obtenção de variedades resistentes a doenças

4h 0h 4h

14.Quantificação da resistência 0h 4h 4h

15.Triagem de germoplasma e identificação de genes de resistência 0h 2h 2h

16.Herança e controle genético da resistência 0h 4h 4h

17.Introgressão de genes de resistência em variedades cultivadas 0h 2h 2h

18.Marcadores moleculares 0h 4h 4h

19.Melhoramento de plantas visando resistência a doenças assistido por
marcadores moleculares

0h 4h 4h

20.Programas de melhoramento de plantas visando resistência a doenças no
Brasil

0h 6h 6h

21.Transformação de plantas mediada por Agrobacterium tumefaciens 0h 4h 4h

Total 60h 30h 90h

Teórica (T); Prática (P); Total (To);

A autenticidade deste documento pode ser conferida no site https://siadoc.ufv.br/validar-documento com o código: TRXM.E9T4.385A
 

Gerado em 08/01/2026 às 21:47:02h UNIVERSIDADE FEDERAL DE VIÇOSA
www.ufv.br Página 2 de 12 Campus Viçosa, CEP 36570-900

https://siadoc.ufv.br/validar-documento
www.ufv.br


UNIVERSIDADE FEDERAL DE VIÇOSA
PPG | PRÓ-REITORIA DE PESQUISA E PÓS-GRADUAÇÃO

  FIP 750 - Resistência de Plantas a Doenças

  Bibliografias básicas

Descrição Exemplares

Biffen, R. H. 1905. Mendel's laws of inheritance and wheat breeding. J. Agric. Sci. 1:4-48.
https://doi.org/10.1017/S0021859600000137

0

Brown, P.J.B., Chang, J.H., Fuqua, C. 2023. Agrobacterium tumefaciens: a transformative agent
for fundamental insights into host-microbe interactions, genome biology, chemical signaling, and
cell Biology. J Bacteriol. 205(4):e0000523. doi: 10.1128/jb.00005-23.

0

Dempewolf, H., Baute, G., Anderson, J., Kilian, B., Smith, C., Guarino. L. 2017. Past and future
use of wild relatives in crop breeding. Crop Sci 57:1070–1082.

0

Day, P.R. (ed) 1977. The genetic Basis of Epidemic in Agriculture, The New York Academy of
Sciences 400 pp.

0

Dodds, P.N. 2023. From gene-for-gene to resistosomes: Flor's enduring legacy. Mol Plant
Microbe Interact. 36(8):461-467. doi: 10.1094/MPMI-06-23-0081-HH.

0

Dodds, P. N., and Rathjen, J. P. 2010. Plant immunity: Towards an integrated view of plant-
pathogen interactions. Nat. Rev. Genet. 11:539-548. https://doi.org/10.1038/nrg2812.

0

Ellingboe, A.H. 1976. Genetics of Host-Parasite Interactions. In: HEITEFUSS, R. & WILLIAMS,
P.H. (ed.). Encyclopedia of Plant Physiology, pp 761-768. Spring Verlag. Berlim, 1976.

1

Flor, H. H. 1971. Current status of the gene-for-gene concept. Annu. Rev. Phytopathol.
9:275-296. https://doi.org/10.1146/annurev.py.09.090171.001423

0

Forderer, A.,Kourelis, J . 2023. NLR immune receptors: structure and function in plant disease
resistance. Biochem Soc Trans 51(4): 1473-1483.

0

Garcia-Ruiz H, Szurek B, Van den Ackerveken G. 2021. Stop helping pathogens: engineering
plant susceptibility genes for durable resistance. Curr Opin Biotechnol. 70:187-195. doi:
10.1016/j.copbio.2021.05.005.

0

Gou, M., Balint-Kurti, P., Xu, M., Yang, Q. 2023 Quantitative disease resistance: Multifaceted
players in plant defense. J Integr Plant Biol. 65(2):594-610. doi: 10.1111/jipb.13419.

0

Goverse, A., Mitchum, M.G. 2022. At the molecular plant-nematode interface: New players and
emerging paradigms. Curr Opin Plant Biol. 67:102225. doi: 10.1016/j.pbi.2022.102225.

0

Heath, M.C. 2000. Nonhost resistance and nonspecific plant defenses. Curr. Opin. Plant Biol. 3,
315–319 10.1016/S1369-5266(00)00087-X

0

Jones, J. D., Dangl, J. L. 2006. The plant immune system. Nature 444:323-329.
https://doi.org/10.1038/nature05286

0

Jones, J. D., Vance, R. E., Dangl, J. L. 2016. Intracellular innate immune surveillance devices in
plants and animals. Science 354:aaf6395. https://doi.org/10.1126/science.aaf6395

0

Kvitko, B. H., Collmer, A. 2023. Discovery of the Hrp type III secretion system in phytopathogenic
bacteria: How investigation of hypersensitive cell death in plants led to a novel protein injector
system and a world of inter-organismal molecular interactions within plant cells. Phytopathology
113:626-636. https://doi.org/10.1094/PHYTO-08-22-0292-KD

0

A autenticidade deste documento pode ser conferida no site https://siadoc.ufv.br/validar-documento com o código: TRXM.E9T4.385A
 

Gerado em 08/01/2026 às 21:47:02h UNIVERSIDADE FEDERAL DE VIÇOSA
www.ufv.br Página 3 de 12 Campus Viçosa, CEP 36570-900

https://siadoc.ufv.br/validar-documento
www.ufv.br


UNIVERSIDADE FEDERAL DE VIÇOSA
PPG | PRÓ-REITORIA DE PESQUISA E PÓS-GRADUAÇÃO

Li, W., Deng, Y., Ning, Y., He, Z., Wang, G.L. 2020. Exploiting broad-spectrum disease resistance
in crops: from molecular dissection to breeding. Annu Rev Plant Biol. 71:575-603. doi:
10.1146/annurev-arplant-010720-022215.

0

Liu, X., Ao, K., Yao, J., Zhang, Y., Li, X. 2021. Engineering plant disease resistance against
biotrophic pathogens. Curr Opin Plant Biol. 60:101987. doi: 10.1016/j.pbi.2020.101987. Epub
2021 Jan 9. PMID: 33434797.

0

Lorang, J. 2019. Necrotrophic exploitation and subversion of plant defense: a lifestyle or just a
phase, and implications in breeding resistance. Phytopathology 109(3):332-346. doi:
10.1094/PHYTO-09-18-0334-IA.

0

McDonald, B. A., Linde, C. 2002. Pathogen population genetics, evolutionary potential, and
durable resistance. Annu. Rev. Phytopathol. 40:349-379.
https://doi.org/10.1146/annurev.phyto.40.120501.101443

0

Mundt, C. C. 2014. Durable resistance: A key to sustainable management of pathogens and
pests. Infect. Genet. Evol. 27:446-455. https://doi.org/10.1016/j.meegid.2014.01.011

0

Nelson, R.R. (ed). 1977, Breeding Plants for Disease Resistance: Concepts and Applications. The
Pennsylvania State Univ. Press. 401 pp.

1

Nelson, R, Wiesner-Hanks, T., Wisser, R., Balint-Kurti. P. 2018. Navigating complexity to breed
disease-resistant crops. Nat Rev Genet. 19(1):21-33. doi: 10.1038/nrg.2017.82.

0

Palukaitis, P., Yoon, J.Y. 2020. R gene mediated defense against viruses. Curr Opin Virol. 45:1-7.
doi: 10.1016/j.coviro.2020.04.001. Erratum in: Curr Opin Virol. 2020 Jun;42:65. doi:
10.1016/j.coviro.2020.07.007. PMID: 32402925.

0

Panstruga, R. and Moscou, M.J. (2020) What is the molecular basis of nonhost resistance? Mol.
Plant Microbe Interact. 33, 1253–1264 10.1094/MPMI-06-20-0161-CR

0

Pixley, K.V., Falck-Zepeda, J.B., Giller, K.E., Glenna, L.L., Gould, F., Mallory-Smith, C.A., Stelly,
D.M., Stewart, C.N. Jr. 2019. Genome Editing, Gene Drives, and Synthetic Biology: Will They
Contribute to Disease-Resistant Crops, and Who Will Benefit? Annu Rev Phytopathol.
57:165-188. doi: 10.1146/annurev-phyto-080417-045954.

0

Poland, J.A., Balint-Kurti, P.J., Wisser, R.J., Pratt, R.C., Nelson, R.J. Shades of gray: the world of
quantitative disease resistance. 2009. Trends Plant Sci. 14(1):21-9. doi:
10.1016/j.tplants.2008.10.006.

0

Schie, C. C. N. V., akken, F. L. W. 2014. Susceptibility genes 101: How to be a good host. Annu.
Rev. Phytopathol. 52:551-581. https://doi.org/10.1146/annurev-phyto-102313-045854

0

Wang Y, Pruitt R.N, Nürnberger T, Wang Y. 2922. Evasion of plant immunity by microbial
pathogens. Nat Rev Microbiol. 20(8):449-464. doi: 10.1038/s41579-022-00710-3.

0

Yang, Q., Balint-Kurti, P., Xu, M. 2017. Quantitative Disease Resistance: Dissection and Adoption
in Maize. Mol Plant. 10(3):402-413. doi: 10.1016/j.molp.2017.02.004.

0

Zhu, M., Tong, L., Xu, M., Zhong, T. 2021. Genetic dissection of maize disease resistance and its
applications in molecular breeding. Mol Breed. 41(5):32. doi: 10.1007/s11032-021-01219-y.

0

  Bibliografias complementares

Descrição Exemplares

Bent, A.F. 2022. Exploring Soybean Resistance to Soybean Cyst Nematode. Annu Rev 0

A autenticidade deste documento pode ser conferida no site https://siadoc.ufv.br/validar-documento com o código: TRXM.E9T4.385A
 

Gerado em 08/01/2026 às 21:47:03h UNIVERSIDADE FEDERAL DE VIÇOSA
www.ufv.br Página 4 de 12 Campus Viçosa, CEP 36570-900

https://siadoc.ufv.br/validar-documento
www.ufv.br


UNIVERSIDADE FEDERAL DE VIÇOSA
PPG | PRÓ-REITORIA DE PESQUISA E PÓS-GRADUAÇÃO

Phytopathol. 60:379-409. doi: 10.1146/annurev-phyto-020620-120823.

Cohen, S.P., Leach, J.E. 2020. High temperature-induced plant disease susceptibility: more than
the sum of its parts. Curr Opin Plant Biol. 56:235-241. doi: 10.1016/j.pbi.2020.02.008.

0

Desaint, H., Aoun, N., Deslandes, L., Vailleau, F., Roux, F., Berthomé, R. Fight hard or die trying:
when plants face pathogens under heat stress. New Phytol. 229(2):712-734. doi:
10.1111/nph.16965.

0

Flor, H. H. 1935. Physiologic specialisation of Melampsora lini to Linum usitatissimum. J. Agric.
Res. 51:819-837.

0

Flor, H. H. 1955. Host-parasite interaction in flax rust—Its genetics and other implications.
Phytopathology 45:680-5.

0

Islam, M. R., Mayo, G. M. E. 1990. A compendium on host genes in flax conferring resistance to
flax rust. Plant Breed. 104:89-100. https://doi.org/10.1111/j.1439-0523.1990.tb00409.x

0

Kourelis, J., van der Hoorn, R.A.L. 2018. Defended to the Nines: 25 years of resistance gene
cloning identifies nine mechanisms for R protein function. Plant Cell. 30(2):285-299. doi:
10.1105/tpc.17.00579.

0

Lee, A.H., Middleton, M.A., Guttman, D.S., Desveaux, D. 2023. Phytopathogen type III effectors
as probes of biological systems. Microb Biotechnol. 6(3):230-40. doi: 10.1111/1751-7915.12042.
Epub 2013 Feb 25.

0

Lueck, S., Beukert, U., Douchkov, D. 2020. BlueVision Macro—A software for automated powdery
mildew and rust disease quantification on detached leaves. J. Open Source Software 5:2259.
https://doi.org/10.21105/joss.02259

0

Lolle, S., Stevens, D., and Coaker, G. 2020. Plant NLR-triggered immunity: From receptor
activation to downstream signaling. Curr. Opin. Immunol. 62:99-105.
https://doi.org/10.1016/j.coi.2019.12.007

0

Lovelace, A.H., Dorhmi, S., Hulin, M.T., Li, Y., Mansfield, J.W., Ma, W. 2023. Effector
identification in plant pathogens. Phytopathology 113(4):637-650. doi:
10.1094/PHYTO-09-22-0337-KD.

0

McIntosh, R. A., Wellings, C., Park, R. 1995. Wheat Rusts: An Atlas of Resistance Genes. CSIRO
Publishing, Clayton, Australia.

0

Meinhardt, C., Howland, A., Ellersieck, M., Scaboo, A., Diers, B., Mitchum, M.G. Resistance gene
pyramiding and rotation to combat widespread soybean cyst nematode virulence. 2021. Plant Dis.
105(10):3238-3243. doi: 10.1094/PDIS-12-20-2556-RE.

0

McCarville MT, Daum J, Xing L, Moser H. 2023. Soybean cyst nematode management Is
improved by combining native and transgenic resistance. Plant Dis. 107(9):2792-2798. doi:
10.1094/PDIS-10-22-2515-RE

0

Milgroom, M.G. 2015. Population Biology of Plant Pathogens: Genetics, Ecology and Evolution.
The American Phytopathological Society, St. Paul, Minnesota. 399p.

0

Ngou, B.P.M., Jones, J.D.G., Ding, P. 2022. Plant immune networks. Trends Plant Sci. 2022
Mar;27(3):255-273. doi: 10.1016/j.tplants.2021.08.012.

0

Parker, J. E., Hessler, G., Cui, H. T. 2022. A new biochemistry connecting pathogen detection to
induced defense in plants. New Phytol. 234:819-826. https://doi.org/10.1111/nph.17924

0

Parlevliet, J. E. 2002. Durability of resistance against fungal, bacterial and viral pathogens:
present situation. Euphytica 124:147-156.

0

A autenticidade deste documento pode ser conferida no site https://siadoc.ufv.br/validar-documento com o código: TRXM.E9T4.385A
 

Gerado em 08/01/2026 às 21:47:03h UNIVERSIDADE FEDERAL DE VIÇOSA
www.ufv.br Página 5 de 12 Campus Viçosa, CEP 36570-900

https://siadoc.ufv.br/validar-documento
www.ufv.br


UNIVERSIDADE FEDERAL DE VIÇOSA
PPG | PRÓ-REITORIA DE PESQUISA E PÓS-GRADUAÇÃO

Roussin-Léveillée, C., Mackey, D., Ekanayake, G., Gohmann, R., Moffett, P. 2024. Extracellular
niche establishment by plant pathogens. Nat Rev Microbiol. 22(6):360-372. doi:
10.1038/s41579-023-00999-8.

0

Ruiz-Bedoya, T., McTavish, K.J., Av-Shalom, T.V., Desveaux, D., Guttman, D.S. Towards
integrative plant pathology. 2023. Curr Opin Plant Biol. 75:102430. doi:
10.1016/j.pbi.2023.102430.

0

Rutter, W.B., Franco, J., Gleason, C. Rooting out the mechanisms of root-knot nematode-plant
interactions. 2022. Annu Rev Phytopathol. 26;60:43-76. doi: 10.1146/annurev-
phyto-021621-120943.

0

Sett, S., Prasad, A., Prasad, M. 2022 Resistance genes on the verge of plant-virus interaction.
Trends Plant Sci. 27(12):1242-1252. doi: 10.1016/j.tplants.2022.07.003.

0

Stakman, E. C., Levine, M. N. 1922. The determination of biologic forms of Puccinia graminis on
Triticum spp. Bulletin No. 8. University of Minnesota Agricultural Experiment Station, St. Paul, MN,
U.S.A

0

Wolfe, M. S. 1985. The current status and prospects of multiline cultivars and variety mixtures for
disease resistance. Annu. Rev. Phytopathol. 23:251-273.

0

Zhan, J., Thrall, P. H., Burdon, J. J. 2014. Achieving sustainable plant disease management
through evolutionary principles. Trend Plant Sci. 19:570-575.

0

Zlobin, N., Taranov, V. 2023. Plant eIF4E isoforms as factors of susceptibility and resistance to
potyviruses. Front Plant Sci. 14:1041868. doi: 10.3389/fpls.2023.1041868.

0

A autenticidade deste documento pode ser conferida no site https://siadoc.ufv.br/validar-documento com o código: TRXM.E9T4.385A
 

Gerado em 08/01/2026 às 21:47:03h UNIVERSIDADE FEDERAL DE VIÇOSA
www.ufv.br Página 6 de 12 Campus Viçosa, CEP 36570-900

https://siadoc.ufv.br/validar-documento
www.ufv.br


UNIVERSIDADE FEDERAL DE VIÇOSA
PPG | PRÓ-REITORIA DE PESQUISA E PÓS-GRADUAÇÃO

  Syllabus

  FIP 750 - Plant Disease Resistance

Departamento de Fitopatologia - Centro de Ciências Agrárias

Catalog: 2026

Number of credits: 6
Total hours: 90h
Weekly workload - Theoretical: 4h
Weekly workload - Practical: 2h Period: II

Content

Conceptual basis of plant disease resistance
Breeding for disease resistance
Architecture and functioning of the plant immune system
Genetic control of resistance and virulence
Genetics of Plant-Pathogen Interactions
Evolution of pathogens in response to the use of resistant varieties
Genetic and molecular basis of quantitative resistance
Strategies to increase the shelf life of resistant varieties
 Marker-assisted selection and biotechnological strategies to obtain disease-resistant varieties
Susceptibility genes and recessive resistance
Disease resistance to necrotrophic pathogens
Strategies of pathogenesis of different phytopathogens and their impacts on the evolution of resistance
mechanisms in plants
Structure, function and organization of genes R

  Course program

Unit T P To

1.Conceptual basis of plant disease resistance 4h 0h 4h

2.Breeding for disease resistance 6h 0h 6h

3.Genetic control of resistance and virulence 4h 0h 4h

4.Genetics of Plant-Pathogen Interactions 4h 0h 4h

5.Strategies of pathogenesis of different phytopathogens and their impacts on
the evolution of resistance mechanisms in plants

8h 0h 8h

6.Architecture and functioning of the plant immune system 4h 0h 4h

7.Structure, function and organization of genes R 4h 0h 4h

8.Susceptibility genes and recessive resistance 4h 0h 4h

9.Disease resistance to necrotrophic pathogens 4h 0h 4h

10.Evolution of pathogens in response to the use of resistant varieties 4h 0h 4h
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11.Genetic and molecular basis of quantitative resistance 8h 0h 8h

12.Strategies to increase the shelf life of resistant varieties 2h 0h 2h

13. Marker-assisted selection and biotechnological strategies to obtain disease-
resistant varieties

4h 0h 4h

14.Resistance quantification 0h 4h 4h

15.Screening of disease resistant resources and identification of resistance
genes

0h 2h 2h

16.Inheritance and genetic control of resistance 0h 4h 4h

17.Resistance genes introgression 0h 2h 2h

18.Molecular markers 0h 4h 4h

19.Molecular marker-assisted breeding for plant disease resistance 0h 4h 4h

20.Brazilian plant breeding programs aimed at disease resistance 0h 6h 6h

21.Agrobacterium tumefaciens-mediated plant transformation 0h 4h 4h

Total 60h 30h 90h

Theoretical (T); Practical (P); Total (To);
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