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Plant Propagation

General Master Gardener Training

Plant Propagation:

The process of:

• Increasing the numbers of a species 

• Maintaining a species 

• Preserving the vigor of a plant

There are two types of 
plant propagation:

• Sexual propagation

• Asexual propagation

Sexual Propagation
• Involves the recombination of 
genetic material through 
pollination and fertilization, which 
leads to seeds production. 

• Results in unique individual 
plants (not genetically uniform).

Pollination

Self Pollination: Pollen is transferred 
from the anther to the stigma of the same 
flower or, to different flowers on the same 
plant. 

Cross 
Pollination:
Pollen is 
transferred from 
the anther of one 
flower to the 
stigma of a 
different flower
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Cross Pollination Fertilization
If pollination 
is successful, 
fertilization 
should occur. 
Fertilization is 
the union of a 
male and  a 
female 
reproductive 
cell, capable of 
developing 
into a seed.

Sexual Propagation Advantages

• It may be cheaper and quicker than 
other methods.

• It may be the only way to obtain new 
hybrids and hybrid vigor.

• In certain species, it is the only viable 
method for propagation.

• It is a way to avoid transmission of 
certain diseases.

Basics of Buying Seeds

• Buy only enough seed for the 
current season. 

• Store seeds in a cool, dry place. 

• Paper packets are best kept in 
tightly closed containers and 
maintained around 40° F in a low 
humidity.

Seed Packets

The packet should list:

• The plant variety

• The year the seeds were packaged for

• The germination percentage you may 
expect and the time for it to occur 

• Notes of any chemical seed treatment

• Instructions on scarification or other 
procedures needed for germination

Saving Seeds

• Do not save seeds of hybrid 
cultivars--seedlings will not be the 
same as the parents

• Self-pollinated and heirloom 
varieties will come true to seed

• Purebred lines of annual 
vegetables can be saved.
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Seed Germination Percentages

• In general, do not expect more 
than 65% to 80% of the seeds in a 
seed packet to germinate.

• From those seeds that do 
germinate, expect about 60% to 
75% to produce satisfactory, 
vigorous, seedlings. 

Seed Physiology

Seedling Physiology Seed Germination

Germination is affected by:

• Water

• Oxygen

• Light

• Temperature

Seed Germination

Water: Need an adequate 
and constant supply once 
germination begins. If seeds 
dry out at this critical time, 
they may fail to continue 
growing. 

Seed Germination

Oxygen: Cell respiration 
increases during germination. 
If an anaerobic environment 
develops (for example, seeds 
receive too much water) 
respiration is inhibited.
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Seed Germination

Light: Some seeds that need 
light to germinate include 
ageratum, begonia, browallia, 
impatiens, lettuce, and 
petunia. Do not cover these 
seeds with soil. Others prefer 
dark conditions to germinate; 
some are unaffected. 

Seed Germination

Temperature: Many seeds 
have minimum, maximum, 
and optimum SOIL 
temperatures at which they 
germinate. Generally, 65o to 
75oF is best for most plants.

Seed Germination

• Any physical,chemical or 
physiological barriers must be 
eliminated for germination to occur 
successfully

• Dormancy requirements 
(temperature or moisture 
stratification)

• Scarification

• Water imbibition

Seed Germination Media

• Media should be fine textured and 
uniform, yet well-aerated and loose. 

• It should be free of insects, disease 
organisms, and weed seeds. 

• It should also be of low fertility and 
have good water-holding capacity. 

Seed Germination Media
• Vermiculite:
• Volcanic material 
• Expands when 
heated into worm-
like pieces. 
• pH 7.0-9.5 but 
varies with source 
and time.
• Has cation
exchange 
properties

Seed Germination Media
• Perlite:
• A generic term for 
silicous rock. 
• When heated above 
1600°F pops like 
popcorn; expanding 
from 4-20 times its 
original volume 
• As a form of natural 
glass, it is chemically 
inert and has a pH of 
about 7. 
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Seed Germination Media
• Milled Sphagnum: 
Sphagnum moss 
ground into tiny, 
uniform pieces. It 
inhibits fungal growth, 
but is hard to wet and 
re-wet.

• Peat Moss: More 
decayed moss 
extracted from peat 
bogs. Acidic material.

Timing

• ‘Last’ frost date in Madison is May 
20)

• In general sow in mid-March or early 
April depending on species

• Count backwards from germination 
time

• Growth rate depends on the the 
cultural conditions and the crop.

More advice
• Use clean, sterile media, pots and flats

• Sow seeds thinly (don’t overseed)

• Watch for signs of Pythium, 
Rhizoctonia, Phytophthora and Botrytis

Planting Containers

• Plastic cell packs and trays: plastic, 
fiber or wood

• Newspaper or peat pots

• Peat cubes or compressed pellets

• Benefits of domes

Sowing the Seeds

• Pre-moisten the media

• Fill container leaving a 
water reservoir

Best Temperatures for Seedlings

• Temperatures generally should be:

- Day temperatures about 75°F and 
10°F warmer than night temperatures

- Night temperatures 60-68 °F 

• Cool season crops should have cooler 
day and night temperatures, about 65 °F 
in the day and 55 °F at night

• A heating mat with a temperature 
regulator may be helpful
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Best Temperatures for Seedlings

• After seedlings are  established, move 
them to a light, airy, cooler location, at 
air temperatures of 55oF to 60oF night 
temperature and a 65o to 70o F. day 
reading (unless otherwise indicated). 

• Keeping seedlings on bottom heat will 
speed the growing process.

Light for Growing Seedlings

• Seedlings need bright light. If you use a 
window rotate the plants to prevent 
phototropic response. 

• It may be best to use artificial light. Use a 
40-watt cool-white and a warm-white 
fluorescent tube or plant growth lights. Do 
not use incandescent bulbs as 90% of the 
light is lost as heat. 

• Position plants 6” from the tubes and keep 
the lights on about 16 hours each day. As the 
seedlings grow, raise the lights.

Fertilizer for Growing Seedlings

• Fertilizer: Don’t apply until after 
seeds germinate and begin to grow.

• A half-strength dose of a 15-30-15 
fertilizer is recommended for good 
root development.

• Apply about every two weeks.

Thinning Seedlings
• Thinning out of 
seedlings can be done as 
soon as the first set of 
leaves comes out.

• Thin to prevent 
physical and disease 
problems.

• Snip off weaker plants 
at soil level so roots of 
the “keepers” are not 
damaged or disturbed.

Hardening Off Seedlings

Hardening off is the 
process of altering 
the quality of plant 
growth so plants can 
withstand rapid 
environmental 
changes.

Hardening Off Seedlings
• Gradually, lower temperatures and reduce 
humidity and water; it causes growth to slow 
down.

• Start at least 2 weeks before planting in the 
garden. 

• If possible, move plants outdoors in a shady 
area. Gradually, move the plants into sunlight. 

• Don’t put tender seedlings outdoors on 
windy days or when if it is below 45°F. Warm 
season plants prefer 65°F; cool season plants 
prefer 50°F.
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Planting Out

• Temperatures should be above 
freezing at night

• Plants of adequate size

• Plant on a cloudy day or in the 
evening if possible to minimize 
plant stress

• Be sure to plant at the correct 
depth

Asexual Propagation
• Asexual propagation involves 
taking a part of a parent plant 
and causing it to regenerate itself 
into a new plant. 

• Genetically, the propagated 
plant is identical to its parent.  

• It involves the vegetative parts of 
a plant: stems, roots, or leaves.

Asexual Propagation Advantages

• It may be easier and faster in some 
species. 

• It may be the only way to perpetuate 
some cultivars (maintain genetic traits).

• The Bartlett pear (1770) and the 
Delicious apple (1870) are two examples 
of clones that have been asexually 
propagated for many years.

Asexual Propagation Methods

• Cuttings
• Layering 
• Division 
• Offsets
• Grafting
• Micropropagation (tissue culture)

Cuttings

A cutting is a 
vegetative plant 
part which is 
severed from the 
parent plant in 
order to 
regenerate itself, 
thereby forming 
a whole new 
plant. 

How to Take a Cutting
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How to Take a Cutting

• Use a sharp blade to reduce injury 
to the parent plant. 
• Dip tool in rubbing alcohol or a 
bleach solution (1:9). 
• Remove flowers and flower buds. 
• Dip in rooting hormone if desired 
before potting.

How to Take a Cutting

• The cutting forms 
adventitious roots, 
(roots not generated 
from pre-existing root 
tissue) formed from 
stem or node tissue.
• To hasten rooting, 
increase the number of 
roots, use a rooting 
hormone, preferably 
one containing a 
fungicide. 

Leaf Cuttings Stem Cuttings

Numerous plant 
species are 
propagated by 
stem cuttings. 
Some can be taken 
at any time of the 
year, but stem 
cuttings of many 
woody plants must 
be taken in the fall 
or in the dormant 
season.

Cane Cuttings
• Cut cane-like stems 
into sections with 1-2 
eyes, or nodes. 

• Dust ends with 
fungicide and let dry 
several hours. 

• Lay horizontally 
with half the cutting 
below the media 
surface, eye facing 
upward.

Layering
• Stems still attached to their parent plant may 
form roots where they touch a rooting medium

Tip 
Layer

Simple 
Layer

Compound 
Layer

Stooling Air Layer Stolons
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Tip

Layering

Air Layering

Useful procedure 
on leggy plants
Wound stem and 
cover with moist 
medium to induce 
rooting

Division

• Division is used to propagate 
plants with more than one rooted 
crown. 

• The crowns are separated with a 
knife or sharp shovel and  may be 
planted separately. 

Division

Commonly used with 
fibrous-rooted 
perennials such as 
hosta, phlox, daylilies 
and Siberian iris

Division

Division of 
Hemerocallis

Offsets

• Plants with a rosetted
stem often reproduce by 
forming new shoots at 
their base or in leaf 
axils. 

• Sever the new shoots 
from the parent plant 
after they develop their 
own roots. Unrooted
offsets of some species 
may be removed and 
rooted
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Micropropagation

• Propagate plants in 
vitro
• Produces large 
numbers of plants in 
small space
• Use plant growth 
regulators to 
manipulate growth
• Sugar-rich semi-solid 
agar medium in 
sterilized containers

Micropropagation

Micropropagation Micropropagation

Amelanchierspp.

15 shoots per culture 
jar

1524 culture jars

4 week rotation

1 round = 22,860 
shoots

1 year = 297,180 
shoots

Micropropagation Grafting

• Method that joins plant parts so 
they will grow as one plant. 
Needs a scion and a rootstock.
• Used to propagate cultivars 
that will not root well as cuttings 
or whose own root systems are 
inadequate
• Induce growth form (dwarfing)
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Grafting

Scion

Graft union

Rootstock

Budding
• Budding is a grafting 
technique in which the scion 
piece is reduced to a single 
bud. 

• Scion needs fully-formed, 
mature, dormant buds, and 
the rootstock must be actively 
growing so the "bark is 
slipping“, meaning that the 
cambium is actively growing, 
and the bark peels easily 
from the stock piece with 
little damage.

T-Bud

Plant Propagation Summary

•Easy way to start new 
plants, obtain a larger 
plant quicker
•Genetically identical to 
parent
•Place direct or use 
specialized structures
•Know your plant! 
Consult books for proper 
techniques
•Best to use disease free 
stock

•Easy way to start new 
plants, affordable way to 
try new varieties
•Can have genetically 
distinct individuals
•Sow direct or start 
indoors
•Know your plant! Read 
seed packages for 
instructions
•Best to use disease free 
seeds

Asexual PropagationSexual Propagation


