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Why propagate native plants?
• Its fun!
• Can share your 

plants with friends
• Can obtain plants 

you might not 
easily find in 
nurseries

• Grow local plants 
from your area



Plant propagation:  general principles 
same for native and non-native plants

• Master Gardener 
Handbook pp. 91-120

• Topics covered:
– Seed development, 

embryo and endosperm
– Environmental factors 

important:  water, 
oxygen, light and 
temperature



Plant propagation:  general principles 
same for native and non-native plants

• Topics previously 
covered:
– Overcoming seed 

dormancy:  scarification
methods for eliminating 
thick seed coat barrier

• Mechanical
• Chemical (acid)
• Hot water (softening)
• Soak in water 



Plant propagation:  general principles 
same for native and non-native plants

• Topics previously 
covered:
– Overcoming seed 

dormancy:  stratification
methods 

• Soak in water (extract 
inhibitors)

• Cool moist 
refrigeration (sim. 
Winter)

• Warm moist treatment



What is not the same?

• Cultivated plants have been subjected 
to many generations of selection by 
nurserymen for desirable characters.

• Selected for characteristics like good 
flower color, foliage color, structure, 
disease resistance and ease of 
propagation

• Wild/native plants have a lot of 
diversity in many characteristics.



Basic  methods:  Seeds 
Sexual, the result of genetic combination

Pros
• low cost and simple needs
• rapid rate of growth and “seedling vigor”
• Very portable and storable

Cons
• Genetic variability:  you may not get exactly 

what you were looking for
• Wild seed may have low viability or complex 

dormancy problems
• Some plants are dioecious (two houses) and 

need male and female to get seed.  
• Root system dominance may cause problems 

when grown in a container with knotting, 
circling or kinked roots.



Seed Propagation:  Collect when seeds 
are ripe

Seeds are ripe when:
• They shake in the pod
• Are easily removed from the plant 

(sometimes they just fall off!)
• And/or are turning dark in color.
• Wild collected seed often has poor 

viability (seed that never germinates) 



Problems with wild-collected seeds
Seed is often sterile in 
wild collected plants 
because of:

• Environmental conditions (drought 
causing hollow seed) 

• lack of compatible pollen (self 
infertile or the only plant for miles 
around) 

• lack of pollinators, 
• pest infestation or just getting old  

(the seed can have a short life span, eg 
willows, oaks).  

• Length of viability varies greatly 
depending upon species.  

• Right: Asteraceae nearly all at least 50 
or higher sterile seed!

From:  General Seed Collections Guidelines, For California Native 
Species. RSA Botanical Garden.



Importance of permits and 
permissions

• On public land you need a permit. 
• On private land permission of the landowner. 
• Know how to identify plants
• Know he rare and endangered plants to 

avoid
• Do not visit the same site repeatedly. 
• Take only a small amount of seeds or cuttings 
• Gather from many different individuals. 
• Keep records of when and where you 

collecting the plant material. 
• Check with the forest service where you’re 

not permitted to collect. 
• Be prepared to explain what you’re doing 

and recommend the best methods for 
collecting



Tests for checking seed viability

• float test:  
sinkers are good (full) floaters should be 
tossed. 

• cut test (destructive) 
cut open a representative sample and examine 
inside.

• germination test:  
count out a sample and place in pot or in 
moist paper towel and calculate % that 
germinate



Media for sowing seeds

• Pasteurized, or at least very 
clean, media for seed and 
cuttings production

• Characteristics of a good 
medium
– Good aeration
– Disease and pest free
– Good moisture holding 

capacity



Seed Cleaning:  Dry fruits
• Remove seed coverings as they may interfere 

with germination  
• examine fruit  closely to determine exactly 

what is the seed.
• Dry seed is cleaned differently from seeds 

contained in fleshy fruits.
• With dry fruits sometimes you can just shake 

the seed out 
• If necessary crush dry fruits to remove 

coverings that might interfere with 
germination.



Separating seed and chaff

• Seeds can be separated from 
covers by a number of methods

– Simple plastic bag and 
rolling pin

– Smash in a seed separator 
and “winnow”

• These will be demonstrated in 
workshop portion



Separating seed and chaff
• Seed cleaning equipment--screens 

used to separate particles by size

• Winnowing and air column seed 
cleaner separates by weight



Cleaning Fleshy Fruit
• Harvest fruits when ripe
• cover with water in a pan and allow to 

ferment.  (time varies based on temperature) 
• Then mash them by hand or put them in 

blender  with tape over blades to separate.  
• Heavier seed falls to bottom and fruits float to 

the top.  
• You can also mash and then swirl in a bucket 

or pan to float off the fruit covers.  
• This will also be covered in workshop 

section.



Clean seed before storage and 
sowing

• Clean seed less likely to grow fungi and 
molds

• Will be ready to sow and take up less 
space

• Might not be the right time for sowing 
so you want to keep it till it is

• Good to store extra seed to share with 
your friends!



Basic methods:  Cuttings and Divisions
Asexual, not recombination of genes

Pros
• Special characteristics conserved (flower 

color, foliage, disease resistence etc.).  
• Useful for plants that may have complex seed 

dormancy problems
• In some cases can get a larger plant sooner or 

a plant that blooms sooner.

Cons
• May transmit viruses
• May reduce vigor (no seedling vigor)
• Some species root poorly or not at all
• requires more elaborate environmental 

control   
• Requires use of hormones for difficult to root 

plants



Difference in handling cuttings vs. 
seed

• Once cut from the plant the stems will 
no longer have access to water via the 
roots

• They will continue to lose water and 
wilt

• Stressed cuttings are a lot less likely to 
root.

• It is important to conserve plant tissue 
moisture to optimize cutting success!



Basic methods:  Cutting types
Stem cuttings:
• herbaceous cuttings (sometimes called 

softwood): used for soft and fleshy plants like 
Coleus and Begonias

• softwood cuttings (also called greenwood): 
taken from leafy spring and summer shoots 
before any woodiness develops

– semi-hardwood: shoots that are just hardening 
at the base. broad-leaved plants in summer.  
Advantageous to have heel at the base.

– hardwood: winter or early spring cuttings of 
deciduous species and of narrow-leaved 
evergreen species.

– Mallet and heel cuttings leave bits of the 
stem.  

• Leaf cuttings: only certain plants are capable 
of doing this e.g. succulents, rex begonia and 
African violets.



Basic methods:  Other
Root cuttings: 
• woody plants can sometime be done 

this way.  Plants like Romneya and   
Rhus.

• Used when stem cuttings do not have 
buds that can initiate roots

Division
• For plants with specialized storage 

roots (rhizomes, tubers, bulbs),  or 
adventitious buds in the crown 
(herbaceous perennials)

• Green plants can be separated at natural 
break points and have roots attached
(Aster, Solidago, Juncus etc)

Layering
• Peg a branch to soil.  Useful for many 

plants



Taking and processing cutting

• Materials needed:   bags, labels, pens, 
pruners. 

• Use clean pruners and disinfect them 
before using

• Take cuttings early in the day when the 
plants are turgid (fully hydrated).  

• Keep them cool and shielded from the 
sun. 

• Use plastic backs to reduce water loss
• Keep plastic bag out of the sun.  
• Place cuttings in a cooler or refrigerator 

as quickly as possible. 



Selecting material for cuttings

• Its important to identify where are the 
buds and nodes

• include 3-4 nodes, some should be 
below the media for root emergence

• Material must be free of insects and 
disease 

• Material should appear vigorous and 
healthy. 

• Avoid flowering material if possible--
flowers can divert plant energy from 
rooting and they tend to act as 
entryways for botrytis.    



Components of rooting media

• Vermiculite holds moisture 
and nutrients  (left)

• Perlite has high aeration for 
good oxygen exchange

• Peat moss hold moisture but 
also conveys some disease 
resistant



UC D Media for rooting cuttings

70 % perlite (P)
15% vermiculite (V)
15% peat moss (PM)
Oystershell (to add calcium)

9 parts P: 2 parts V:2 parts PM 
Oystershell 1 Tbs. to the peat before 

mixing.
1part=1 liter



Many woody plants benefit from 
application of plant hormones

• Propagation hormones are applied to the basal 
portion of prepared cutting

• Difference concentrations are utilized  
depending on the plant and its resistance to 
forming roots.

• These are biologically active substances and 
need to be used with caution!



Safety First!
• Locate and read Material Safety Data 

Sheet (MSDS) for product used

• Follow all safety precautions

• Wear all recommended clothing

• Follow disposal directions to avoid 
placing in water system—not to go 
down the drain.



Propagation hormones

• Come in powder or liquid forms

• Some are already diluted while others 
need to be diluted to desired 
concentrations depending on the plant 

• Be prepared to do a little math and look 
up recommendations on plant you are 
trying to root.

• See handout for comparison of some 
selected products



Cuttings:  The use of hormones



Cleanliness is of utmost importance

• Keep all work surfaces scrupulously 
clean

• Disinfect if needed
• Use clean or new containers if 

possible
• Avoid contamination of rooting 

medium
• Disinfect cutting material with a 

10% bleach solution (then rinse with 
water) before sticking



Creating an effective Propagation 
Environment

• A propagation environment is any area 
modified to provide faster and better 
growth.

• May or may not involve a structure of 
some sort

• Based on limiting factors:  water, 
humidity, temperature, pest presence, 
light, etc.

• Doesn’t have to be a greenhouse



Needs for a special environment change 
over the year

• Protection from freezing and heat if 
necessary for the particular type of 
plant

• Shade or part shade in summer to 
reduce heat stress on young plants

• Cuttings and geminating seed need high 
humidity, soil and rooting medium must 
not dry out

• Cuttings and seedlings often benefit 
from the use of bottom heat to warm the 
soil above air temperature



Simple Propagation structures

Cold frames
• Simple boxes with tops 

that open and close 
• Sand or other clean 

material in bottom for 
drainage

• Tops with clear plastic or 
glass

• Inexpensive and easy to 
use.



Cold Frames
• Hinges allow access from the front for 

checking on propagules inside, weeding 
etc.

• Also allow translucent tops to be 
propped open  as temperatures climb

• Practical for creating a modified 
environment but needs daily attention



Addition of heat cables makes it into a 
hotbed!



Coldframes and hotbeds are very useful

• They are inexpensive to build

• Can be retrofitted with arms to 
open and close top based on 
temperatures

• Provide high humidity and warmer 
temperatures than open areas

• Especially useful for many natives 
that do not like mist on their leaves

• Uses change with seasons.  
Propagation, hardening off, dry 
bulbs in summer



Lath structures
• Lath structures are shade houses that 

block 50% of sunlight

• Reduce heat load and evaporative stress 
on young plants

• Perfect for hardening off young plants 
just out of the greenhouse.

• Some plants like divisions and easy to 
root species can be propagated in such 
structures

• Can be made with hard materials or 
with cloth



Enclosed structures

• Many types of structures can be 
used for propagation

• For leafy cuttings there are some 
essential requirements:

– Rooting temperature 65-77
– Atmosphere conducive to low water 

loss and maintenance of leaf turgor
– Ample but not excessive light (20-100 

W/m2 per day
– Clean,  moist, well –drained rooting 

medium



Use of Heat cables

• Optimal  temperature of rooting 
medium 65-77 F for temperate climate 
plants (higher for tropicals)

• Daytime air temperatures of 70-80 F 
and night temperatures of 60 F are 
statisfactory for most species

• Root initiation is temperature driven by 
higher temperatures 

• while elongation (once cuttings have 
started rooting) depends on 
carbohydrate supply.



Propagation Benches

• An optimal system contains both 
bottom heat and interval mist.

• Heat cables come with thermostats 
built in or thermostats can be added 
for better temperature control



Mist Benches
• Intermittent mist has been used since 

the 1940’s for propagation

• Mist nozzels should provide small 
water droplets suspended in a “cloud” 
for a few seconds

• Mist lowers the vapor pressure inside 
the leaf and slows water loss

• Also cools the air and leaves

• Mist can be used with enclosed systems 
or outdoor beds

• Fluctuations in humidity from wind will 
be much higher in open beds



Mist controls

• Mist intervals can be controlled by 
either a clock timer

• Or an “electronic leaf”

• Controllers should be checked and 
adjusted frequently as weather 
changes.



Summary
• Many different structures can be used 

to modify the environment to make it 
better for seed germination and 
rooting of cuttings.

• Young plants need careful monitoring 
of environmental conditions:

– Moisture
– Temperature
– Light
– Disease and insects



Tons more information out there

• Seeds can be a simple way to 
propagate many natives

• Cuttings and other vegetative 
methods also provide an option for 
some species

• Simple protective structures and use 
of bottom heat, mist and rooting 
hormones can improve your results.

• There are abundant resources to 
suggest the best methods



To see California Native Gardens come and 
visit us at the UC Davis Arboretum



Thank you!
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