
HCS 3320
Plant Propagation: Manipulation of Plant Reproduction

Spring Semester 2019

Syllabus

Plant propagation is one of the fundamental and characteristic activities of horticulture. 
HCS-3320 Plant Propagation is a detailed study of the principles, methods, and facilities 
involved in sexual and asexual multiplication in plants.  Knowledge of basic plant biology 
(taxonomy, morphology,  anatomy, genetics and physiology) is presumed, but the most 
important biological features will be reviewed as they pertain to each propagation method. 
NOTE: this is a hybrid course, with on-line lectures and weekly in-person labs.

The goal of HCS 3320 is to highlight the botanical concepts that underlie the propagation of 
plants and to acquaint the students with the methods and technologies that are used in the 
practice of propagation. 

This goal will be met if students achieve the following objectives:
• Understand the principles of plant inheritance and the biology of plant reproduction and 

organogenesis.
• Understand the key anatomical features and physiological characteristics of sexual (seeds) 

and asexual (cuttings, grafts, etc) propagules.
• Understand the appropriate methods used in asexual and sexual propagation based upon 

biological characteristics of horticultural crops.
• Understand how the propagation environment affects the success of the propagation 

method.
• Develop basic skills of asexual and sexual propagation.

These objectives will be met by relating the understanding of physiological processes and 
morphology to plant reproduction and organ regeneration, in order to establish successful 
methods of propagating plants.  The information supporting these objectives will be 
presented in on-line lectures, reading assignments, discussion, and hands-on activities. 

Course Description

Course Goals, Objectives and Purpose
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Instructor Teaching Assistant Classes

Pablo Jourdan
jourdan.1@osu.edu
614-292-3708
Office Hours by 
appointment 
(e-mail me)

Kyle Nemergut
nemergut.7@osu.edu
330-774-8538

Lectures: on-line (Carmen)
Laboratories:
Tuesday OR Thursday
9:10 - 11:00 a.m.

Howlett Greenhouse 117

Pre-requisite
HCS 2202 - Form and Function in Cultivated Plants is required; HCS 2201 - Ecology of 
Managed Plant Systems is highly recommended

mailto:jourdan.1@osu.edu
mailto:nemergut.7@osu.edu


Class Activities

Achieving the goal and objectives of HCS 3320 requires that students participate in the 4 
major activities of teaching and learning:
1. on-line lectures, note-taking, and review
2. hands-on activities (laboratories)
3. reading and writing assignments
4. group activities and discussion 

Lectures.  This is a hybrid course, with lectures available in pre-recorded form, on-line 
through Carmen.  Lectures are only available on-line.  A lecture schedule is included below 
(page 5).  Students are expected to view the lectures that pertain to the topic being 
addressed in a given period, in the sequence listed.

Laboratories.  The ‘labs‘ and ‘demonstrations‘ provide some hands-on experiences and 
are meant to introduce students to plant materials and propagation practices.  Propagation 
is primarily a practice that is best learned by doing; thus, the laboratories are really the 
heart of the course with the lectures supporting the learning of concepts and rationale for 
some activities. Students are responsible for attending all lab sessions for the semester as 
these cannot be made up; each student will be part of a group that will work as a team 
throughout the semester.  Students will be graded individually on laboratory performance by 
submitting written reports.  

NOTE: it is expected that students will work on class-related matters outside of the 
scheduled class time.  This includes monitoring progress of hands-on activities.  
Students should plan to examine propagated materials in the Howlett Greenhouses at 
different times, Monday-Friday, between working hours of 8:00 a.m. and 5:00 p.m.  This 
activity can be shared by group members.

Discussion.  Part of each laboratory activity includes time for discussion where students 
have an opportunity to ask questions and engage in conversation about the lecture material 
and the lab activity.  Quizzes will also be given during this time.
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The course includes abundant sources of information on its Carmen 
website (http://carmen.osu.edu) in addition to on-line lectures.

Textbook:
Plant Propagation: Principles and Practices.  8th Edition.
Hartmann, Kester, Davies and Geneve, Prentice Hall, Inc.

Resources for Learning
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sexual reproduction

http:carmen.osu.edu
http:carmen.osu.edu


Course Evaluation Components

Exams and Quizzes  (50% of the final grade)
Three cumulative in-class exams will be given during the semester.  There will also be 2 in-class 
quizzes.  The on-line lecture component requires students to take 8 on-line quizzes (one for 
each of the modules); these quizzes are meant for review and self-study and must be completed 
before the following module.  Two attempts will be given for these quizzes and the correct 
answers will only be shown after the second attempt.  The exams and in-class quizzes will 
include material from lecture and hands-on activities.  Quizzes will include multiple choice and 
short answer questions; exams will include these as well, but also have matching, labelling an 
image, and essay questions.

Exam/Quiz value and Schedule:
On-line quizzes (3% of grade) - throughout the semester
In-class Quiz #1 (2% of grade) - during class time 3rd week of the semester
Exam #1 (11%) - Thursday evening of the 6th week of the semester
In-class Quiz #2 (2%) - during class time 9th week of the semester (before Spring Break)
Exam #2 (12%)  - Thursday evening of the 12th week of the semester
Exam #3 (20%) - Final Exam as scheduled by the University Registrar

Note about Exams #1 and #2: Because these exams are scheduled at times different from the 
regularly scheduled class, alternate arrangements  will be made for students having a conflict with the 
scheduled exam date/time.  Please communicate with the instructor at the beginning of the semester 
should such schedule conflicts exist.

Laboratory Worksheets and Reports (50% of the final grade)
Two worksheets and two lab reports will be required.  The worksheets are condensed 
summaries of some labs; the reports are more extensive descriptions of lab activities and 
outcomes.  Detailed instructions will be provided separately.

Worksheet/Report Schedule:
Worksheet #1 (7%) - Propagation Media - due 4th week of the semester
Worksheet #2 (7%) - Grafting - due 16th week of the semester (last day of classes)
Report #1 (18%) - Seed Propagation - due the 9th week of the semester
Report #2 (18%) - Vegetative propagation - due 14th week of the semester

(The worksheets/reports are due the day of the indicated week when the lab section meets)

Grading Scale
   A
   A- 
   B+
   B 
   B- 
   C+
   C
   C-
   D+
   D 
   E

94-100 
90-93 
87-89
83-86 
80-82 
77-79 
76-73 
70-72 
67-69 
60-66 
0-59

grafting

Academic honesty: Please familiarize yourself with Ohio State's Academic Integrity Policy. Resources can be 
found on the website for OSU's Office of Academic Affairs, Committee on Academic Misconduct: http://
oaa.osu.edu/coam.html. In particular, please read section 3335-23-04A of the Code of Student Conduct (http://
studentaffairs.osu.edu/pdfs/csc_12-31-07.pdf), and the “Ten suggestions for maintaining academic integrity” (https://
oaa.osu.edu/coamtensuggestions.html).

Disability statement: Students with 
disabilities that have been certified by the Office 
for Disability Services will be appropriately 
accommodated, and should inform the instructor 
as soon as possible of their needs. The Office for 
Disability Services (http://slds.osu.edu) is located 
in 098 Baker Hall, 113 W. 12th Avenue.

asexual propagation
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Some of the Learning Objectives for the Sustainable Plant Systems Major 
that are specifically addressed by HCS 3320.

Upon successfully completing their degree program, H&CS undergraduates will: 
 
#1.  Be competent in critical thinking and research, i.e., have the ability to effectively gather or 

generate, analyze, evaluate, and disseminate information. 
HCS 3320: requires students to synthesize knowledge about plant anatomy, morphology, 

physiology and reproduction as it applies to the propagation of plants.

#2.  Have the ability to integrate the fundamentals of physical and biological sciences (e.g chemistry, 
physics, biology, botany, genetics, molecular biology, evolution, scientific method, etc. ) in sustainable 
plant systems.

HCS 3320:  knowledge of plant reproduction and its manipulation is inherently integrative, as 
successful propagation requires awareness of physical and chemical properties of soils and 
artificial media; concepts of taxonomy and nomenclature; principles of genetics; physiology of 
plants (dormancy, germination, water relations, nutrition, etc).

#3.  Have translational plant science competency, i.e., the ability to apply horticulture, and agronomic 
principles (e.g. soil science, plant physiology, crop/field ecology, landscape design and maintenance, 
pest management, etc.) to grow and maintain healthy plants in an efficient, economically sound, 
environmentally compatible, and socially responsible way.

HCS 3320: commercial propagation requires that practitioners balance plant science 
knowledge, legal requirements, and sustainable practices to reduce adverse environmental 
impacts of propagation.

#5.  Be able to communicate effectively in all aspects (oral, electronic, written, visual, etc.) at a 
professional level.

HCS 3320: students are required to provide written reports on appropriate topics

#7.  Have an appreciation for and ability to practice life-long learning through self-awareness and 
evaluation, seeking knowledge, and using evaluation and synthesizing skills.

HCS 3320: students are required to self-direct in the study of propagation principles and 
practices.

#8.  Have developed an appreciation of and respect for diversity.
HCS 3320: the core function of manipulating plant reproduction is to tame and manage the 

diversity and variation in plants that have evolved in highly diverse ecosystems.

seed components

Aesculus seed

mature seedling

tubersSome Thoughts 

Part of the learning experience is to share information and ideas (gained through reading, experience, and 
experimentation) by participating in discussions and written assignments.  Learning can be a social activity.  These 
activities are encouraged and required.  However, the expression of those ideas, speculations, and conclusions should 
be in your own words.  Where written assignments require using someone else’s ideas or words, an appropriate 
reference (and citation) should be made to the source of the information.  WARNING: avoid the excessive use of 
quotations in any written work.

In an applied field such as horticulture there is often an expectation that every course taken by undergraduates should 
be primarily a ‘how-to’ experience.  I believe strongly that there is no substitute for hands on experiences that provide 
students with practical knowledge.  However, knowledge of plant propagation cannot be neatly condensed into a 15-
week semester where the course must compete for the student attention, time, energy and thoughts with other 
courses, extracurricular activities, and/or jobs.  You will not learn all there is to manipulating plant reproduction in this 
course!  You will begin the process.  My goal in this class is not just to train you in the techniques of propagation; rather, 
I want to help you educate yourself on the fundamental principles that underlie propagation of horticultural crops.  You 
will encounter aspects of plant propagation in every subsequent course you take in Horticulture and you must try to 
understand the principles rather than memorize key words or phrases. 
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Tentative Class Schedule (subject to change based on prevailing conditions)

Week & 
Date

Lab Activity Lecture Module Assignments & Exams

1 
Jan 8-10

Review of plant morphology 
associated with plant 
propagation

Overview of Plant 
Propagation - historical and 
economic context

Turn-in illustrations of plant parts

2
Jan 15-17

Characteristics of propagation 
media & environment

Propagation Environment

3
Jan 22-24

Seed characteristics (moisture 
content, viability, tests)

Seed Propagation: 

Seed development, 
production, testing, 
enhancement and storage

In-class Quiz 1

4
Jan 29-31

Seed germination & 
scarification

Worksheet on Propagation Media 
Due

5
Feb 5-7

Plug production

6
Feb 12-14

Cutting propagation: woody 
plants

Vegetative Propagation:
-General concepts

-Propagation by Cuttings 
(types of cuttings, 
environmental manipulation)

EXAM 1; evening Thursday

7
Feb 19-21

Cutting propagation
Propagation of different 
herbaceous plant parts

8
Feb 26-28

Cutting propagation: 
Propagation of Plectranthus and 
mums

9
Mar 5-7

Assessment of seed activities 
& start vegetable seeds for 
grafting

Vegetative Propagation:
Layering, divisions, 
geophytes

In-class Quiz 2
Lab Report on Seed Propagation 
Due

10     Mar 11-15     SPRING BREAK

11
Mar 19-21

Vegetable Grafting Vegetative Propagation:
Grafting and Budding

12
Mar 26-28

Evaluate vegetable grafting & 
Woody plant grafting

EXAM 2; evening Thursday

13
Apr 2-4

Micropropagation 
demonstration

Micropropagation & Plant 
Tissue Culture

14
Apr 9-11

Evaluation of vegetative 
propagation & rocessing of 
data from previous labs

Lab Report on Cutting Propagation 
Due

15
Apr 16-18

Review Synthesis

16
22 Apr (Mon)

Worksheet on Grafting Due

Final Exam
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