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The Double -Cut
Technique For Grafting
Cacti to Trichocereus
pachanoi Rootstock

an interview with
Dan Bach
Bach's Cactus Greenhouse and Nursery

Editor's Note -The interest in propagation which resulted in
publication of the first part of a minisymposium on desert plant
propagation techniques in the last issue of this journal also led
Desert Plants to visit the greenhouses on the northern outskirts
of Tucson where Dan Bach raises seedling cacti by the hundreds
of thousands, indeed by the millions. After studying horticulture
at the University of Arizona (including pioneering research on
Jojoba, incidentally), Dan together with his wife Diane (who also
owns and operates a wholesale business called Cactus by Diane)
purchased an egg ranch and commenced a long and painstaking
conversion of the immense chicken houses into greenhouses.
Over the years Dan has distinguished himself among the world's
cactus growers for not only the quality and species diversity but
the quantity of his product. Although his business keeps a low
profile, as is often the case with a wholesale operation, streams of
trucks through the year arrive at his nursery to take on heavy
loads destined for air freight forwarding to Europe or to nurseries
in the United States. He supplies the seedling cacti to a number of
large nurseries which place them into pots and in turn wholesale
them to retail nurseries and chain stores. Persons knowledgeable
about the cactus business can spot Dan's plants in the very best
nurseries and most fashionable department stores as well as in
discount nurseries and chain stores, even after they have passed
through the hands of various wholesale nurseries or brokers.

Dan's success with propagation rests on a very thorough
knowledge of the subject, an inclination to experiment, a verita-
ble passion to do things the right way with the most efficiency,
and a genuine willingness to put the work in that is needed to do
the job. Aside from growing cacti from seed, Dan perpetuates
several kinds by grafting. The following interview with Dan deals
with this latter subject.
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Desert Plants: Dan, most people understand the reasons
behind grafting of woody plants such as orchard trees and
techniques for grafting these are rather well known. Now
that we begin to see more grafted cacti in nurseries, do you
think that the public is gaining an equal understanding
of these?

Mr. Bach: Perhaps. Unfortunately some dealers have
capitalized on the discordant nature of two very differ-
ently shaped and colored species grafted together and sold
them under fanciful names such as "moon cactus" or
some other gimmick. People buying them may not realize
that grafting has been done and may even think that the
highly colored part is a flower.

Desert Plants: Yes, we have often been asked by visitors
from out of state just how long the "red flowers" on the
top of a Ruby Ball graft will stay open.

Mr. Bach: It is true that some commercial grafting of
cacti is done to produce unusual looking plants to be sold
as curiosities. Often there is no valid horticultural reason
for the choice of scion in such instances and the plants are
mass produced for supermarkets and other vendors of
large quantities of plants. If the retailer will indicate by
signs or labels that these are grafts which are being sold,
the purchaser in fact will have an educational conversa-
tion piece to study and show his friends.

Desert Plants: Yes, what is a real educational experience
for one person may be a freak or novelty to someone who
doesn't understand it.

Mr. Bach: Exactly. We have several main goals in graft-
ing cacti. One is to produce a larger number of robust
offsets in a short time. Just last week I harvested over
three hundred good -sized offsets that you see here in these
flats from only sixteen grafted mother plants of the
yellow- flowered form of Rebutia krainziana. Grafting al-
lows us to vegetatively propagate rare or difficult plants
much faster than would ordinarily be possible. Grafted
plants with many offsets are often quite floriferous. If we
cross -pollinate the many flowers which each plant pro-
duces we can harvest an abundance of seed to germinate
and grow.

Desert Plants: Are the principles of grafting cacti much
different than those for fruit trees?

Mr. Bach: The basic rationale is the same as for grafting
woody plants but the techniques are quite different. As in
any plant grafting, a receiving plant called the rootstock
has its vascular tissue matched to another plant placed
above it called the scion. The two plants are held firmly
together by various means until the vascular tissues grow
together and join the two plants.

Desert Plants: Now in the case of fruit trees, various
kinds of apples may be grafted onto an apple tree, or in the
case of pistachios an edible nut variety may be grafted
onto a wild pistachio rootstock. In cacti are varieties ordi-
narily grafted onto closely related rootsotck?

Mr. Bach: No. This sets cactus grafting off from many of
the other types. The scion is often a round clustering plant
and the rootstock a columnar type which is not even in
the same part of the Cactaceae family, let alone in the
same genus.



Scions of Rebutia krainziana awaiting grafting.

Mother plants of Rebutia krainziana. Offsets to be used as
scions have been removed from the plant on the right.

Offsets are carefully cut away from grafted mother
plants which have clustered. Sulcorebutia rauschii
is illustrated here.

Desert Plants: You have mentioned that reproduction
by both vegetative and non -vegetative means are en-
hanced by grafting. Are there any other advantages?

Mr. Bach: In some climates with high humidities and
precipitation the only way in which some difficult cacti
can be grown is by grafting. On their own roots the cacti
would die. When grafted to a rootstock which tolerates
moisture, the plants often thrive. We sometimes graft
cacti which would otherwise require special attention for
the resultant ease in cultivation. Some cacti such as the
variegated sports of Gymnocalycium mihanovichii var.
frederickii must be maintained as grafts or they die. They
occur in bright colors (red, yellow, orange) and contain
very little if any chlorophyll. As a result they can not
manufacture their own food. They become virtual para-
sites on the rootstock.

Desert Plants: You have many newly grafted cacti here
on your greenhouse benches, so you must do this
routinely and efficiently. This reminds a person of a sur-
geon doing heart transplants. The tissues have to match
up just right, don't they. How many of these surgical oper-
ations can you do in succession and how long does
each take?

Mr. Bach: This month I have been setting aside each day
enough time to do forty grafts. This needn't be a long
period, because it take approximately forty -five seconds to
do one graft from start to finish.

Desert Plants: That seems like a very short time. Is
there any technical reason, aside from the need to be effi-
cient, that speed is desirable?

Mr. Bach: Yes, indeed. In the summer here in Arizona
the air is quite dry. No time should be lost in applying the
scion to the rootstock or the cut surfaces will dry out and
the graft will be rejected.

Desert Plants: We understand that your double -cut
technique for grafting onto Trichocereus pachanoi
rootstock relates to this drying -out concept and is your
key to success. At the risk of showing your competitors
your "trade secret" so to speak, would you demonstrate
for our readers how to graft cacti?

Mr. Bach: Certainly. Keep in mind that many successful
methods have been worked out. This particular technique
happens to be what I use because it is the best for my
operation. It is particularly suited to dry, hot climates. To
use in deserts in other words.

Desert Plants: Isn't most cactus grafting done in
deserts?

Mr. Bach: Quite a bit is done in southern California,
Japan and Europe under greenhouse conditions many
miles from the nearest desert.

Desert Plants: What are the first steps?
Mr. Bach: First, you need a prepared working area,

wiped down with 10% Clorox solution. Mother plants,
rootstock and a clean sharp knife, also sterilized with 10%
Clorox should be ready.

Desert Plants: What species are you using today?
Mr. Bach: For the rootstock I use unrooted tip cuts of

the San Pedro Cactus, Trichocereus pachanoi, for ease in
handling. The understock cuttings are rooted after the
grafting is done. The Trichocereus will eventually take up
water and nutrients for the scion above. For this demon-
stration the scion I will be using is Sulcorebutia rauschii.

Desert Plants: When considering grafting as a whole in
the plant kingdom, isn't it a bit unusual to use a rootstock
which is itself unrooted?



Under desert conditions of low humidity, the double -cut
technique is a key to successful grafting.

Scion in place on the rootstock and centered so the
vascular tissues will match.

After a fresh cut has been made on the scion, the two
plants are brought together and the slice from the double
cut removed.

Two rubber bands are used in planes at right angles to
each other to provide firm and even pressure.



Mr. Bach: It could only be done with a succulent plant
such as a cactus which has an adequate supply of moisture
and nutrients in storage to carry both itself and a scion
through a period of several weeks until adventitious root-
ing of the understock occurs.

Desert Plants: It appears that the unrooted understock
is easier to handle and manipulate than would be the case
if it were rooted and potted.

Mr. Bach: Yes. Cuttings of Trichocereus pachanoi of an
appropriate length should be taken a week before grafting
and laid in a shady well -ventilated area so the cut can
callous over. This prevents damage to the bottom of the
rootstock when rubber bands are applied to hold rootstock
and scion firmly together. Length of cutting is primarily
determined by the size and softness of the intended scion.
For softer, smaller scions, shorter understocks should be
used so that rubber bands do no exert as much pressure.

Desert Plants: Is there a particular reason for choosing
Trichocereus pachanoi as the rootstock?

Mr. Bach: There are several reasons. It doesn't deterior-
ate as quickly as other species do when used as a rootstock
and it is a strong robust grower which will hold and
nourish a scion of large diameter. Also it has short almost
insignificant spines which allow easy handling of the cac-
tus without prior treatment. I can grow quantities of the
understock under nursery conditions in southern Arizona
at a moderate cost compared with the expense which
would be incurred if the rootstock had to be greenhouse
grown. Other species used for rootstocks in Japan and
elsewhere are not hardy to freezing weather. When the
T pachanoi rootstock is used and the scion is also rela-
tively hardy, the grafted plant can be grown in a patio
or regardless of weather.

Desert Plants: Aren't other types of Trichocereus used
for understock occasionally by growers?

Mr. Bach: The next most frequently used Trichocereus
is T spachianus. It also makes a sturdy rootstock, but the
formidable spines have to be burned off before it can be
used in grafting. It also tends to develop brown patches on
the stem which obscure the chlorophyll- bearing tissues
and lessen the rootstock life.

Desert Plants: Does this imply that grafting in cacti is a
temporary measure, with the rootstock eventually dying?

Mr. Bach: This seems to be the case in my experience.
Sooner or later the top plant seems to "burn out" the
bottom plant and regrafting of the scion is necessary.
Trichocereus pachanoi lasts longer for me than other
kinds of cacti.

Desert Plants: What other species are commonly used
as understock?

Mr. Bach: Seedlings of Myrtillocactus geometrizans are
popular. The mass -produced "moon cacti" in supermar-
kets usually have a vine -like Night -Blooming Cereus
(Hylocereus undatus) as a rootstock. Cuttings or seedlings
of Cereus peruvianus are also frequently used. Some
people use Opuntia or the leafy Pereskiopsis. It is good to
have several kinds of rootstock available so that different
sized scions can be matched to rootstocks of similar
diameter.

Desert Plants: Is size the important factor?
Mr. Bach: In my experience, yes. Some people will tell

you that it is necessary to match up species of scions
and rootstock for other reasons. For example, that all
Mammillaria species regardless of size should be put onto
Cereus for best growth. I have not found this sort of

Trichocereus pachanoi is used as a rootstock before it has
formed adventitious roots itself.

The apical tip is cut far enough down so that the diameter
of the vascular system will match that of the intended
scion.

Next, the ridges are bevelled to remove the upper areoles.



Sulcorebutia rauschii newly grafted onto Trichocereus
pachanoi rootstock.

specificity in the work I have done.
Desert Plants: Maybe people think there should be a

specificity because surgeons on television always call for
cross -matching of donor organs when doing transplant
surgery.

Mr. Bach: Now, the first step in preparing the rootstock
to receive the scion is to cut the apical tip from the stem
far enough down so that the diameter of the vascular sys-
tem will match that of the prospective scion. Then the
ridges are bevelled.

Desert Plants: The columnar Trichocereus has
accordion -like ridges as we can see. Why do you cut off all
of the ridge tips? Can't you get a good match of vascular
tissue without going to that much trouble?

Mr. Bach: A good match is not the only concern. Cut-
ting the upper areoles away eliminates the buds which
might have eventually allowed offsets to form on the
rootstock so close to the scion that the pressure could
have pushed the scion away allowing it to break off.
The lower areoles of the rootstock may form offsets
eventually, but these can be easily spotted and removed
as they form.

Desert Plants: This is really all very interesting and
educational.

Mr. Bach: Next, a second very thin cut is made just
below the original cut through the diameter of the stern.
This piece, like a slice of dill pickle, remains on top of the
stern, covering the surface while the scion is being pre-

pared. This double cut technique prevents dehydration
of tissues.

Desert Plants: Do you mean that it is really that impor-
tant for the cut surface to have that protection for just the
few seconds that it takes to put the scion in place?

Mr. Bach: It's so important that this is really a key secret
to successful grafting. Do no allow either surface to dry
out at all. Also, the cuts must be perfectly smooth and
flat -no ripples. Both rootstock and scion should also be
actively growing when the graft is made. When preparing
the scion, try to make the cut which severs the offset from
the mother plant just as straight and flat as possible so the
offset can be placed directly on the rootstock. If trimming
needs to be done, place the offset on the table in front
of you for good visibility and use thin cuts. Then raise
the offset above the rootstock, the latter having been set
upright on its flat base. Remove the cut slice and place
the scion where the slice had been, preferably as one
operation.

Desert Plants: It doesn't seem that you spent much
time in aligning the vascular tissues of the two plants.
Isn't it necessary to carefully match them up?

Mr. Bach: With experience, if the correct size scion is
matched to the correct size understock and centered by
visual inspection from above, there should be sufficient
vascular overlap for successful grafting to occur. It is less
desirable to spend time aligning tissues because every in-
stant allows the surfaces to dry out and the probability of
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an unsuccessful graft to be much higher. After the scion is
in place, I stretch a pair of rubber bands in two perpendicu-
lar planes around both scion and rootstock. When viewed
from the top, the rubber bands should divide the plants
into four equal quarters. This ensures that pressure will be
evenly applied on all sides. Then the grafted plants should
be set aside in a well -lit place and observed after two
weeks to see if the graft has taken. The rubber bands can
be removed after one week. By this time, if the grafting has
been successful, the scion should begin to become more
turgid. The rootstock can then be placed into soil mix to
form adventitious roots.

Desert Plants: How is this done?
Mr. Bach: Stand each stem in a pot which just comfort-

ably receives its basal diameter with a little room to spare
on all sides. Potting soil should be placed to a depth so that
the stem rests on it without becoming imbalanced in the
pot. Then put a layer of chat between the stem and soil
and fill between the stem and pot sides with chat. This

Rootstocks are not placed into soil mix immediately
because the rubber bands will remain attached until
union between scion and rootstock is complete.

Spring 1981

ensures good drainage all around the rootstock and keeps
it from staying too wet. Roots should extend well into the
soil after four or five weeks have gone by.

Desert Plants: The chat is larger than sand but smaller
than pea gravel.

Mr. Bach: Yes, it resembles chicken grit.
Desert Plants: How often does the knife have to be

sterilized as grafting proceeds?
Mr. Bach: I find that it is sufficient to sterilize the knife

after every twelve grafts, unless brownish discolored tis-
sue is encountered in either scion or rootstock. Then the
knife is sterilized after each cut until healthy tissue is
reached. If only a small amount of grafting is to be done,
the knife can be sterilized between each graft. The knife
should be extra sharp for best results. I use a stainless steel
paring knife which is sharpened to a fine edge.

Desert Plants: Thank you, Dan, for taking time to show
us your methods. This has been a quite interesting inter-
view. Our readers will certainly enjoy it and learn from it.

Nourished by the vigorous rootstock, the scion grows
from a small button to a robust clustering specimen
with turgid offsets.


