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Biological Sciences Department 
Charles E. Schmidt College of Science 

Florida Atlantic University, Boca Raton Campus 
Plant Microbiomes and Applications 

Syllabus Fall 2025 

1. General Microbiology MCB 6672 3 credit hours
CRN#
Fall 2025, August- December 2025

2. Course Prerequisites or co-requisites
Prerequisites: None.
General Microbiology MCB 3020 or Medical Bacteriology MCB 4203 are recommended. 
Instructor Permission: None

3. Course logistics
Tuesdays 2:30 am - 5:20 pm
Class location - FAU, Boca Raton Campus, SC 119 or TBD

4. Instructor contact information
Instructor: Nwadiuto Esiobu, Ph.D. 
Office address: Sanson Science Bldg. Room 271
Office hours Tutorials: T I :30 - 2:30 pm .. 
Contact telephone number: Office 561 297-4306
E-mail address: nesiobu(@fau.edu (Preferred mode of communication) 

5. Course Description
Plant Microbiomes and Applications is a graduate level course for scholars and
researchers in environmental sustainability, environmental conservation, agriculture and
related fields. The course explores the rapidly accumulating information of the enormous
diversity of microbes on plants using multiple formats - Flipped Classroom, Lectures,
Case studies and Peer Learning. Bacteria will be the major focus. The community
structure of the microbiomes and their interaction with, and effects on the plant
Phyllosphere / Phyllosplane, Caulosphere and Rhizosphere will be discussed. The biotic
and abiotic factors responsible for shaping the evolution and community structure and
impact of these organisms will be discussed. Using case studies is Citrus greening,
Invasive Plants, Endangered plants and Genetically modified plants etc the applications of
Plant Microbiomes in solving ecological problems will be covered. Concept of Bio­
fertilizers and Bio-inoculate formulation will be introduced. The course is organized into
modules viz;
I) Introduction to Bacteria and Mycorrhizal microbes
2) Plants as Microbial hosts and habitat
3) Types of microbial interactions with Plants - Mutual ism, Commensalisn, Others
4) Phyllosphere and Caulosphere microbiomes
5) Rhizosphere microbiomes of various plants
6) Engineering Plant Microbiomes for Sustainability - Synthetic Conso1tia and Bio-

inoculants and Plant Boosters
7) Al in sustainable microbiome in agriculture research and technology (Al SMART)
8) Scienti fic Research and Communication on Plant and Microbes 
9) Other applications



6. Course objectives / student learning outcomes
Students who successfully complete this course wi II develop competence in

1. Discussing the diversity and importance of the microorganisms to plants
2. Describing the diversity and functional roles (including molecular basis where known) of the plant

microbiota at various growth stages
3. Analyzing the biotic and abiotic factors that shape the colonization and outcome of Plant * Microbe

encounter.
4. Explaining the various applications of microbial inoculants and biofertilizers
5. Advanced Data collation, analysis and communication.

7. Tentative To ical Course Outline
Week /Date TOPICS 

Week 2 

Review seminal article: 
Plant-microbiome interactions: from communit 
health I Nature Reviews Microbiology 

https://www.sciencedirect.com/science/a1tic1e/abs/pii/B978012819 
7158000070 

Plant virome: current understanding. mechanisms. and role in 
phytobiome - ScienceDirect 
Introduction to Plant Microbiomes - Mycorrhizae 

http://www.111 y kepro .com/m vcorrh izae-bene fi ts-app Ii cation-and­
research .aspx 

Module 2 Plants as Microbial hosts and habitat 

Plant Host-Associated Mechanisms for Microbial 

Handout 

See relevant Week 3: 
Selection · ournal

Week 4: 

htt s://www.frontiersin.or /articles/10.3389/f ls.2019.00862/full 
Paper for Discussion 

Plant-Microbe Interaction 2017-The Good, the Bad and the Diverse 

Assigned 
·ournal and
lass

handout

XXXXXX



Week 5 
 Exam 1 (15% of Q:rade) 

Quarter report from hands-on experiments 

Modules 3 Types of microbial interactions with Plants - Mutualism, 
& 4 Commensalism, Mutualism 

Phyllosphere microbiomes 
Week 6: 

Week 7: 

Week 8: 

Week 10 

Week 11 

Module 6 

Week 12: 

Week 13: 

roup-led discussions. ( I 0% of grade - PPT and audiovisuals) 

Legumes and Rhizobiaceae (Mutualism) 
Florida Citrus and Liberibacter (Pathogenic) 
Sugarcane rhizobiomes (Commensals and others) 

he Mangroves (Sulfur cycling bacteria -Mutualists and co) 
Invasive plants - Esiobu and Dawkins (2015) 

Journal 
articles 

interaction contd Journal 
rological status, Plant genotype, articles 

Phyllosphere : The Role of the Phyllosphere Microbiome in Plant 
Health and Function Lecture ppt 
htt s://onlinelibrar .wile .com/doi/abs/10.1002/9781119312994.a 
r0614 

Lectures 
htt s://www.ncbi.nlm.nih.oov/ ubmed/23790204 

he rhizosphere microbiome: significance of plant beneficial, 

plant pathogenic bacteria 

he Fungal and Bacterial Rhizosphere Microbiome Associated Witt 
Grapevine Rootstock Genotypes in Mature and Young Vineyards 
htt s://www.fronticrsin.or /articles/10.3389/fmicb.2019.01142/f 

E 2 I �o/c f fi . d 
Engineering Plant Microbiomes for Sustainability -
Biofertilizers and Bio-inoculants 
Case Studies 
ll"'AnttC! nri 

Collect data from plants planted in week I and analyze. Compare 
yield and biomass and soil health ---- WI-IC, Organic matter, pH, 
Moisture etc 

Rhizosphere microbiome structure changes to enable wilt 
resistance in tomato 
Class discussions. httRs://www.nature.com/articles/nbt.4232 

Read Paper 

Handout 
Find articles 

Read article 

XXXXX



Module 7 Research and Communications 

Week 14: Work on final group project presentations 

Week 15 - 16: Group presentations and final report (15 % of grade) 








