
Plant Propagation

http://pressrelease.ashs.org/index.php?option=com_content&view=article&id=1236:rapid-ebb-and-
flow-watering-system-deemed-effective&catid=1:hortscience&Itemid=3

This lesson of plant propagation will focus on industry methods, all of which can be 
used on a smaller scale for a home garden.

Pictured here are potted geraniums grown in an enclosed greenhouse with fan 
ventilation and fertilized with water soluble fertilizer injected into watering lines.

Soon these plants will be ready to be loaded up and delivered to a vendor.

1



A note to teachers

• View the notes for the slide show:

1.

2.
3.

Concepts are described here.
Details may be given also.
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http://safeshare.tv/
SafeShare.TV removes distracting and offensive elements 

around YouTube videos.

1.

2.

Safeshare.tv is a way to block out everything except the desired video.

Copy and paste the Shafeshare.TV address from this slide into your browser.

Copy the link from the slide, paste into #1.

Click the green button to get the Safeshare.TV link.

Copy and paste that link into your browser.
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Methods of Plant Propagation

• Seeding

• Budding

• Grafting

• Air layering

• Rooting cuttings

• Tissue culture

http://seedfreedomla.blogspot.com/p/find-gmo-free-seeds.html

http://sites.psu.edu/kganspropagationadventures
/deciduous-tree-grafting-flowering-dogwood/

https://prezi.com/se0emrnqgzl4/plant-propagation/

There are several methods of propagating plants in the horticulture industry.

Seeding involves little preparation before planting. (Top picture).
Some commercial seed is soaked in fungicide, and maybe hormone and starter 
fertilizer for more reliable germination. Some seeds may be soaked for 12-24 hours to 
start the germination process. 
Other seeds may require damaging the seed coat, just so water can enter. 

Budding and grafting are terms often used interchangeably. It means that two plants-
one providing the root system, while the other provides the leaves and fruit are 
physically put together and grown as one plant. (Bottom left picture).

Air layering (not pictured) and rooting cuttings (not pictured) are fast ways to 
generate a new plant, with identical traits as the original plant. 

Tissue culture (Bottom right picture) is a laboratory involved process of growing 
genetically identical plants by starting with just a few cells!
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Seeding

https://commons.wikimedia.org/wiki/File:Farmer_and_tractor_planting.jpg

http://www.premiumagsolutions.com/precision-planting/singulation-tools/eset/

http://www.bourgault.com/SearchProduct/ViewProduct/tabid/168/
docid/460/New/true/IsSearch/false/language/en-US/Default.aspx

Seeding at the farm level is often done by tractors. If you look closely, you will find 
many creative ideas for problem solving and engineering with all mechanical 
equipment used in farming!

Highlights of the equipment:
1. the steel disk opens a trench in the soil for the seeds. 
3. the red boot directs the seed into the trench.
7. the yellow spring maintains a consistent trench depth down the row.
11. The wheel recovers the trench and buries the seed.

The seedling equipment has several springs and adjustable parts to accommodate 
bumps in the land and soil types.

While a trench is made in the soil, seed from a hopper (a container holding the seed) 
is individually placed into “pockets” on a disc, ready to be dropped in at equal 
distance from one another.
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Seeding by Tractor

• Video

https://www.youtube.com/watch?v=h-CdNkXrDAA

Safeshare.TV recommended.
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Pre-Treating seeds

http://www.yogitrition.com/soaking-grains-beans-nuts-and-seeds-101/

http://erec.ifas.ufl.edu/plant_pathology_guidelines/module_08.shtml

https://www.seedquest.com/id/c/celpril/polymerfilmcoatings.htm

Pretreating seeds may include soaking in water for 12-24 hours to begin the 
germination process. (Picture on the left)

Pretreating seeds may also mean coating the seeds with chemicals to encourage 
strong, fast, disease-free germination. Fungicide coatings are the most common, and 
give the seeds the bright colors. (Pictures on left, top and bottom).

Some seed manufacturers add hormones, like gibberellic acid to begin germination 
faster,  or fertilizer for starter nutrients.
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Seed Scarification

http://growingallthings.com/soaking-seeds-before-planting/

http://www.rodalesorganiclife.com/garden/
pretreatments-slow-germinate-seeds

http://www.worldseedsupply.com/tag/growing-hawaiian-baby-woodrose-indoors/

Seeds with very hard seed coats may require scarification to create a break in the 
seed coat where water can enter. (Picture on left). Morning glory seeds are a god 
example of this.

There are many ways to scarify seeds. Common ways are using a metal file (Picture 
top right) or sandpaper (Picture bottom right).

Some people use chemicals, such as acid, or temperature to accomplish the same 
goal of breaking the hard seed coat. 
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Commercial Transplant Production 
(Grown in the greenhouse)

http://www.sustainablemarketfarming.com/2015/03/31/spring-underway-at-last/

http://www.tomatogrowers.com/SPEEDLING-SEED-STARTING-TRAY/productinfo/6688/

http://www.vegetablegardener.com/item/4689/
seed-starting-in-speedling-trays

Another method of seeding takes plant growth a step further. Transplant production 
involves hand planting a seed in every cell of a Styrofoam tray.

Plants are grown in the greenhouse environment until good root systems are formed. 

In Florida, the primary reason transplants are produced is to have plants in the field 
as soon as the risk of freeze is over. The earliest planting produces the earliest 
harvest, which is Florida’s niche in the market. Soon, big vegetable producing states 
like California and Texas will flood the market with their produce, lowering the prices 
for Florida produce.

Starting tomato plants in the greenhouse will reduce crop growth time in the field by 
4-6 weeks.
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Preparing beds

http://www.letskickscoot.com/home/sightseeing/Kickscooting_roadtrip_2012_02.cfm

This tractor on the right 
lays drip tubing and 
plastic mulch.

The tractor on the left 
punches holes for 
young transplants.

Again we see creative problem solving with engineering  in the tractor equipment 
used for preparing a field for transplants.

The tractor on the left moves through the filed first. On the top of the back, yellow 
spools of drip irrigation tape are being rolled out on top of the raised beds of soil.
Underneath the spools of drip tape, are rolls of black plastic which are used as mulch 
to hold water moisture in and keep weeds from growing. In spring, black mulch is 
used to capture the heat of the sun. In fall, white-on-black plastic mulch is used. 

The tractor on the left drives down each row and uses a wheel with spokes to poke 
holes in the plastic for the transplants.
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Transplanting into the field

• Video
• https://www.youtube.com/watch?v=Cym1MMp6k8Y

Safeshare.TV recommended.
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Budding

http://forums.gardenweb.com/discussions/1851490/grafting-citrus

http://sites.psu.edu/kganspropagationadventures
/deciduous-tree-grafting-flowering-dogwood/

http://flickrhivemind.net/Tags/budwood/Interesting

http://plantpropagation.com/usingbuddingtogrowtrees.htm

The primary reason for budding is the disease resistance traits of the rootstock, 
especially for soil diseases. Also, budded trees can start producing fruit in 2-3 years 
rather than 8-10 years. In addition, the scion will be genetically identical to the bud 
wood tree, so fruit quality traits will be passed on.

In the diagram on the left, all of the steps of budding are shown. The stems 
highlighted by the red circle are the bud wood from tree #1 which will become the 
scion. A lateral bud from young, mature wood is sliced off the branch by using a 
budding knife. * Safety note: ALWAYS CUT AWAY FROM YOURSELF SO YOU DO NOT 
GET CUTT ACCIDENTALLY.

The root stock is prepared by cutting a “T” in the bark and peeling the bark away a 
bit. The scion bud is slipped in to the rootstock cut so that the cambium layer of each 
is touching. The budding tape is used to wrap the bud tightly to the rootstock. It may 
take 2-4 weeks to heal. 

After the bud is unwrapped, the rootstock tree can be pruned and snapped back. This 
serves 2 purposes: 1) The scion bud now has apical dominance, as it has become 
higher than the others, and 2) the remaining attachment of the rootstock leaves 
helps supply food (sugars from photosynthesis) to the growing scion.
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Budding Citrus Trees

• Video

https://www.youtube.com/watch?v=l1HSOy-3JGU

Safeshare.TV recommended.
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Grafting

http://santarosa.ifas.ufl.edu/blog/tag/grafting/

http://californiaagriculture.ucanr.org/landingpage.cfm?article=ca.v055n04p28&fulltext=yes

http://www.myavocadotrees.com/kahaluu-avocado.html

This slide shows a grafted tomato and grafted citrus plant.

The tomato rootstock (Picture top left) is cut so that all green vegetation is removed. 
The tomato scion has also been cut to separate all leaf tissue from the plant. A silicon 
clip is used to keep the scion and rootstock attached until healed.

The citrus graft, also called stick budding is performed similar to budding, except that 
the scion wood is a stick containing 2-3 buds. 

Just as in budding, the primary reason for grafting is the disease resistance traits of 
the rootstock, especially for soil diseases. Also, grafted fruit trees can start producing 
fruit in 2-3 years rather than 8-10 years. In addition, the scion will be genetically 
identical to the bud wood tree, so fruit quality traits will be passed on.

Not all rootstock and scion grafts are compatible, even if they are the same type of 
fruit. (Picture bottom right). In this picture, you can see that the scion wood has 
grown much faster than the rootstock. These will be weak trees in the field, more 
likely to break in wind or not supportive of the top growth.
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Grafting

• Video

• https://www.youtube.com/watch?v=5kO6-PpgZ1M

Safeshare.TV recommended.
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Air Layering

http://nassau.ifas.ufl.edu/horticulture/fruit/loquat.html

http://www.growables.org/information/TropicalFruit/lychee.htm

The purpose of air layering is to reproduce a tree with identical traits as the parent 
plant. It is also faster that starting by seed, and in fruit trees, will shorten the time 
until fruit.

The steps of air layering are shown in the diagram to the left. The cambium layer is 
exposed by either cutting a strip of bark away, or by making 1- 2 notches on opposite 
sides. Sphagnum moss is soaked in water, and squeezed to drain excess. The moss is 
placed around the cuts, wrapped tightly with plastic (Picture on the right), and 
covered with aluminum foil. 

Air layering can take a bit longer than budding for results. To check, unwrap the 
aluminum foil, and look for roots growing out of the Spanish moss. Strong root 
growth indicates the new plant is ready to be removed from the parent plant and 
potted up.
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Air Layering

• Video

https://www.youtube.com/watch?v=qviLRmiqrs8

Safeshare.TV recommended.
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Rooting Cuttings

http://www.hydrangeashydrangeas.com/propagation.html

http://www.treesofjoy.com/content/rooting-softwood-fig-cuttings

Rooting 
hormone

https://permaclaire.wordpress.com/propagation/propagation-term-4/

Rooting cuttings is a fast way to produce new plants, especially shrubs and trees. 

The best part of the branch to use is new, “hardened off” growth, which is stronger 
than the newest tender growth.

A piece of branch with four nodes is cut. The bottom may be dipped in rooting 
hormone, although some plants do not require that. 

The cutting should be planted with one node in the soil, and the second node just 
under the soil line. Some plant will grow roots at the node, so two nodes will have 
the opportunity.

Some leaf tissue should remain on the cutting. This will help to provide food (sugar 
from photosynthesis) for roots to grow. Leaves should be cut ½ to 1/3 their size, 
however. This avoid excessive water loss through transpiration (picture on left).

New cuttings need to be kept in moist conditions. This may be done in a mist bed 
that intermittently sprays water, (picture top, right) or some kind of enclosure to 
capture humidity (picture bottom, right). 

After the cutting develops roots, it can be transplanted into to a growing container to 
get bigger.
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Rooting Cuttings

• Video

https://www.youtube.com/watch?v=dHj8E-7E7-8

Safeshare.TV recommended.
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Tissue Culture

http://passel.unl.edu/pages/informationmodule.php?idinformationmodule
=957885612&topicorder=4&maxto=8

http://www.melbournepolytechnic.edu.au/courses/plant-tissue-culture-training-program/

http://www.sarjanbiotech.com/

https://prezi.com/se0emrnqgzl4/plant-propagation/

Tissue culture is requires a lot of work, equipment, and a sterile environment. Tissue 
culture is used to produce endless copies of plants (clones) that are identical to the 
parent plant.

Just a few cells can be taken from the parent plant and placed in a container with 
media. The media will likely contain both nutrients and hormones to produce roots 
and green, vegetative tissue. (Picture top, left and top, right).

After plants are started, they are grown in growth chambers, with artificial light and a 
controlled environment. Things like humidity and temperature are kept at precise 
levels.

Tissue culture plants often share a container of media, and are separated when they 
begin to run out of space. (Picture bottom, left). Workers use a hood to prevent the 
introduction of bacteria or fungus diseases into the plant cultures. (Picture bottom, 
right).

When sufficient size is reached, the tissue cultured plants can be potted up and 
moved into the greenhouse for growth.
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Tissue Culture

• Video

https://www.youtube.com/watch?v=0lzOjd9Izn8

Safeshare.TV recommended.
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Commercial Tissue Culture

• Video

https://www.youtube.com/watch?v=Pk5pJ0-H2nw

Safeshare.TV recommended.
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