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UCCESSFUL vegetative
propagation of any cutting
requires both a healthy,
preferably vegetative cutting,
and a rooting environment with the
proper balance of light, temperature,
water, and humidity. In addition, disease and insect pests must be controlled
during the rooting process. This article
will discuss the keys to successful propagation of vegetative perennial cuttings,
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Therefore, humid still air and low light
levels constitute an ideal rooting environment. Practical experience has
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acid for neutralization is nitric acid because the reaction products yield a nutrient solution equivalent to that made
from calcium nitrate and magnesium
nitrate. Such water does not leave
residue on the foliage. The drawback
of nitric acid is that it is dangerous to
work with; proper equipment and
training are essential.
Sulfuric and phosphoric acids reduce bicarbonate in water, but the reaction products are insoluble and
leave a residue on the cutting foliage.
For sulfuric acid, the reaction product
is calcium sulfate or gypsum, the same
component as in drywall sheets. For
phosphoric acid, the reaction product
is calcium phosphate, a major component of superphosphate.
Medium. Aeration of the propagation medium is important because
oxygen is necessary for cell division
and root formation. A saturated medium with low oxygen levels causes
slow rooting and, under high temperatures,
hires, can lead to erwinia infections
that can kill the cuttings. We have
found that some hard-to-root species

such as campanula 'Birch Hybrid'
readily root when propagated in
medium composed of 65% perlite and
35% peat moss.
Rooting hormone.
hormone.Auxins delivered
as rooting hormones accelerate rooting
of many cuttings. Most cuttings benefit from IBA at 1,500 to 2,500 ppm. For
slow-rooting species, dipping cuttings
in a high concentration (for some
species, up to 10,000 ppm) of rooting
hormone may accelerate the rooting
process. Both powder and liquid
forms of IBA are available. We prefer
the liquid formulation because application is more uniform between cuttings. With powder, some cuttings
may get a heavy dose if the cutting is
wet, while a dry cutting may get almost no rooting hormone. Care must
be taken, however, to maintain the liquid level in the dipping container
when using the liquid formulation
(Figure 5).
Also, some species are especially
sensitive to the alcohol in some IBA
liquid formulations. If cuttings are
dipped too deeply in the IBA, or if cuttings are turned upside down so the
solution runs on the growing point,
leaf twisting may occur (Figure 6).
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Pathogens.
Pathogens.The incidence of disease
during propagation depends heavily
on plant species, the condition of the cutting when
Table 1.
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Species like achillea are susStage of
Action
susTime Development
ceptible to foliar decay
(Desired
when rooting, while clean
Light Levels) Monday
Tuesday
Wednesday
Thursday Friday
Wednesday Thursday
Friday
cuttings of plants like
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misted and the medium becomes saturated. The longer it takes a cutting
to root, the more susceptible it becomes to infection. Rapid rooting is
one of the best ways to avoid disease
problems in propagation.
Fungal diseases can be controlled by
using a broad-spectrum fungicide
drench within five days of sticking
and using weekly fungicidal sprays to
help control foliar diseases.
Fungicides, however, generally will
not control bacteria, although some
copper-based products reportedly
have some efficacy. Avoiding high
temperatures and excess water are the
keys to bacterial control.
Fungus gnats. One should always
assume that fungus gnats are already
in the medium or will infect it during
propagation. Fungus gnat larvae will
feed on the cuttings' stems, inhibiting
rooting in many species. We believe an
insecticide should be applied as a
drench within the first five days after a
cutting is stuck to control any fungus
gnat larvae that may be present.
Nutrition. Cuttings do not require
nutrition from the soil during the first
few days after sticking. However, as the
cutting starts to root, it benefits from a
balanced but low charge of nutrients in
the soil. Mist propagation generally
leaches the soil of all nutrients, including nitrogen, potassium, phosphorous,
and all the minor nutrients.
There are no universal recommendations for fertilization as cuttings root,
other than the application of a complete fertilizer with minors. Many cuttings benefit from applications of at
least 400 ppm N and K as they start to
root, especially if misting has leached
the soil. Other cuttings such as New
Guinea impatiens will not tolerate such
high fertility rates and elongate rapidly
when fertilized with more than 100
ppm N and K. Chlorosis generally
means the cutting is nutrient deficient,
and fertilization is required immediately to maintain quality as roots form.
Weaning. As the cuttings develop
callus and start to form roots, mist
should be reduced to gradually harden them off. If a computer mist program is not available to reduce mist
every day, one should gradually wean

cuttings off mist in steps according to
the stages of rooting. We use three
stages: Stage 1 is from sticking to callus, Stage 2 is from callus to roots
about one inch long, and Stage 3 is
from one-inch roots to production
growth. In most cases, it is beneficial
to increase light levels from one stage
to the next to acclimate the rooted cutting to its final growing conditions.
Summary. Propagation requires the
proper light, temperature, and aerial

environment. Insect and pathogen control is also important. Table 1 shows the
general chemical action plan we use in
our research propagation houses. This
program has been highly successful for
us, with high rooting percentages and
few plant losses.
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most recognizable projects
in the world. With the
Luxor Hotel in Las Vegas,
the TransWorld Dome in St. Louis, and
thousands of greenhouses across the
country, Acme has the experience,
engineering and manufacturing

expertise to increase your
productivity. Acme offers
a full line of environmental
control equipment to create
and maintain optimal
growing conditions.
Contact your Acme
representative today to create a
ventilating or cooling system to
increase your productivity.
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ACME ENGINEERING & MANUFACTURING CORP.
P.O. Box 978 • Muskogee, OK 74402 • 918/682-7791
Fax 800/382-2263 • International Fax 918/682-0134
E-mail acmehort@acmefan.com • www.acmehort.com
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