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ABSTRACT. --The use of single-node cuttings provides
a practical nmethod for the rapid increase of select
clones of red maple (Acer rubrum L.) and avoids

the problem of graft inconpatlﬁllitg encount ered

I n propagating such plant naterial by budding.

The general technique of propagation by stem
cuttings is being extended to the conmerci al
production of many other species of shade and
ornanental trees where graft inconpatibility has
been a probl em

Gaft inconpatibility constitutes a serious problemin
the use of scion cultivars of many different species of
shade and ornamental trees. Acer rubrum and Quercus
palustris Mienchh (pin oak) are species in which the graft
Irnconpatibility encountered with propagation by budding is
of notable economc significance. Gaft inconpatibility
may involve as high as 30 percent of the plants of A
rubrum ' Cctober G@ory' and other scion cultivars of this
species. The inconpatibility may be expressed as failure
of the scion bud to unite with the seedling A rubrum
understock or it nmay be expressed as del ayed-i nconpati -
bility after one or nore years. Fortunately, nost of the
| osses occur in the production nursery before the budded
plants attain a height of 8 - 10 feet. However, 1nstances
of graft failure occurring after the plants have attained
a caliper of 3 - 4 inches are not rare. The economc con-
sequences of,graft inconpatibility are nore severe in cases
where the inconpatibility is not expressed (or detected)
until after the plants are established in a |andscape
planting. At best, budding is an expensive form of prop-
agation. Wien the additional cost associated with graft
inconpatibility is considered, the need for an alternative
met hod of propagation is obvious.
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There is a paucity of information relative to the nature
of the graft inconpatibilities encountered in the inportant
genera and species of shade and ornanental trees. However
that need not preclude a practical solution to the problen(s).
Based on the findings of five years of prelimnary work, a
denonstration study conducted in 1977 (QOton, 1978) proved
the efficacy of utilizing single-node stemcuttings as a
comrerci al nmeans of propagating plants of select clones of
A. rubrum In addition to requiring less tine and being
nmore economi cal than budding, this nethod of propagation
avoi ds any problem of graft inconpatibility. The work with
A rubrum is reviewed herein.

LARGE CUTTI NGS

In prelimnary work with A rubrum'Cctober Gory', it
was found that |arge three-node cuttings eight to nine
inches long and one-third to one-half i1nch In dianeter
t aken during August and Septenber rooted readily and grew
vigorously. However, processing such large cuttings was
unw el dly at all stages of the propagation procedure.

Also, growh of nore than one lateral bud often resulted,
and pruning was required to obtain a plant with a single

| eader. More inportantly, commercial production using
cuttings of this size would not be feasible, due to the
extrenely large stock block of parental plant materia

that would be required. Tip cuttings fromlateral shoots
al so were successfully rooted in prelimnary trials, but
use of such termnal cuttings also would require a |arge
bl ock of stock plants since each |ateral shoot yields only
one tip cutting. The use of single-node cuttings is advan-
t ageous because many cuttings can be obtai ned from each
stock plant and the space requirenents for handling such
cuttings are mnimal. Also, with the use of single-node
cuttings, one can avoid the production of plants with
nmultiple [ eaders nerely by renoving the vegetative buds in
the axil of one |leaf when sticking the cuttings.

SI NGLE- NODE CUTTI NGS

The principal work reported here was initiated August
7, 1977, for the purpose of denonstrating the efficacy
of using single-node stemcuttings to propagate plants of
A, rubrum  The plant material consisted of 48 |ateral
branches of current season's growth taken from four-year-
ol d budded plants of 'Cctober Gory' grow ng at Princeton
Nurseries, Princeton, New Jersey.

One tip cutting and an average of 8.6 single-node cut-
tings were obtained from each l|ateral branch. Each single-
node cutting was cut approximately three-eights inch above
and one and one-half inches below the node. A total of
400 single-node cuttings was stuck in a propagati on bench
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containing four parts sand and one part peat (conpressed)
by volune. Al cuttings were treated with a mxture of
Hormodin No. 3 and Benlate (19:1 by vol une). Intermttent
m st was used. Frequency and duration of misting were
Si X seconds every six mnutes from7 a.m to 7:30 p. m

the first 11 days, from8 a.m to 6 p.m the follow ng
six days and from10 a.m to 6 p.m thereafter. Mst was
not used during periods of rain or heavy cloud cover.

Ni ght lighting was enployed from 10 p.m to 2 a.m, uti-
lizing 75 watt incandescent bul bs suspended three feet
above the bench at a spacing of three and one-half feet.

A mnimum tenperature of 24.59C (76°F) was maintained in
the propagation nmedium by the use of electric heating
cables. Anbient air tenperatures in the greenhouse ranged
from21° to 30°C (70° to 86°F) during daylight hours an
from13.3% to 20.6°C (56° to 69°F) at night.

Two levels of two variables (four treatnents) were
examned in this study: nunmber of axillary buds per cut-
ting (all buds intact vs buds renmoved fromthe axil of
one | eaf) and moundinP (no wound vs a heavy wound made by
removing a one inch slice fromone side of the base of
the cutting). A random zed conplete block design with four
replications of 25 cuttings per treatnent was utilized for
the 400 single-node cuttings. The cuttings were spaced two
and one half inches apart I1n rows three inches apart. Cut-
tings in adjoining rows were positioned in an alternate
alignment in order to reduce interference of the foliage
in sticking the cuttings. The cuttings were inserted In
the mediumto a depth of approximtely one and one-half
inches in holes punched with a pointed dibble one-fourth
inch in dianeter.

The rooted cuttings in replicates 1 and 2 were lifted
at 21 days and potted into Zarntainer No.200 containers,
utilizing a mxture of two parts peat (conpressed), two
parts sand and one part soil (by volune). Rooted cuttings
In replicates 3 and 4 were harvested at 35 days and potted
in one-gallon plastic containers, using nedium from the
sanme 2:2:1 mxture. The potted cuttings were exam ned
Cctober 7, 1977 (60 days after sticking the cuttings),
to obtain survival data and to record the nunber of cut-
tings that exhibited a flush of new growth. Rooting
response and plant survival data are presented in Table 1.
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O the 400 single-node cuttings, 392 (98 percent) were
rooted heavily at the tinme of renoval fromthe propagation
bench. Al four treatnents yielded commercially acceptable
results regardi ng both the nunber of cuttings that _rooted
and the nunmber of plants surviving on Qctober 7. The nu-
nmerical differences between treatnments shown on Table 1
are not statistically significant. However, the cuttings
potted at 21 days subsequently perforned better than those
potted at 35 days. (Table 2).

O the 194 cuttings surviving fromthe 21-day harvest,
139 (72 percent) exhibited new vegetative growh when
exam ned on Cctober 7. O the cuttings potted after 35
days in the propagation bench, 190 were alive on Cctober
7, but only 63 (33 percent) exhibited new growth on that
date. This differential ?rommh response is believed to
be a result of the transplant shock received by the cut-
tings potted at 35 days. The roots of these cuttings
were five to eight inches long and were interlocked with
the roots of adjacent cuttings such that a stripping
action occurred when the cuttings were lifted from the
bench. As a result, they came out bareroot and required
frequent hand msting for several days follow ng potting.
In contrast, the cutting potted at 21 days were renoved
fromthe bench with an intact ball of nedium adhering to
the roots. Cuttings that produce a flush of vegetative
growh prior to the winter dornmant season constitute
stronger plants, which can be overw ntered nore success:
fully and will yield nore vigorous growth the follow ng
year. In prelininarY work, plants transplanted to two-
gallon containers follow ng overwintering in a plastic
greenhouse heated to a mninmum tenperature of 1°9C (34°F)
grew as much as six feet the follow ng season when main-
tained in a greenhouse.

BUD REMOVAL AND WOUNDI NG
The effects of the different levels of the two vari-

abl es (nunber of buds and | evel of wounding) enployed
are indicated by the data in Table 3.
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Neit her removal of buds in the axil of one |eaf at the
time the cuttings were stuck nor heavy wounding of the
cuttings had a denonstrable effect on rooting and sur-
vival of the plant material or on the early Promﬁh re-
5ﬁonse of the rooted cuttings. Thus, it would appear
that renoval of buds at the time unrooted cuttings of
A. rubrum are processed can be substituted for later
pruning to achieve plants with a single |eader

Wundi ng the cuttings mght have been expected to
result in 1ncreased absorption of the synthetic root-
ﬁronnting ?romﬁh regulator (IBA) utilized, but no in-

ibitory effect on budbreak was evident. Fifty-Six
percent of the wounded cuttings exhibited a new flush
of vegetative growh at 60 days, conpared with 49 per-
cent for the unwounded cuttings. However, woundi ng did
i nfluence the position on the cutting at which roots
formed. Root Initiation occurred at the basal portion
of unwounded cuttings, whereas, on wounded cutti ngs,
roots ener?ed directly above the wound as well as at
the base of the cuttings.

Stinulation of rooting above the wound could prove
to be beneficial in comercial production of such plant
material in the event of a tenporary period of over-
wat eri ng. It was observed in prelimnary work with cut-
tings of A rubrum that newy forned roots die and turn
bl ack qui EkKl'y when overwatered either while in the prop-
agation bench or inmrediately following potting. However
root regeneration was rapid once the nedi um became drier
Thus roots formed high on the cuttings (above the wound)
m ght be | ess subject to dieback in the event of a short
period during the propagation process when excess water
|sdpresent in either the propagating or the grow ng
medi um

TIP CUTTI NGS

The 48 bud sticks utilized as a source of the 400
si ngl e-node cuttings discussed above provided 48 tip
cuttings. These cuttings possessed three to five nodes
each, were five to seven inches Iong and were handl ed
under the same conditions as the single-node cuttings,
except that the nore succulent nature of the plant mate-
rial necessitated nore frequent m sting.

O the 48 tip cuttings, 46 (96 percent) were heavily
rooted and possessed roots five to eight iInches |ong
when potted (53 days). The shearing effect of the inter-
| ocked roots bare-rooted the cuttings at lifting and
caused considerable transplant shock. Thus, it was nec-
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essary to provide shade and frequent msting in order to
establish the plants follow ng potting. Undoubtedly, the
need for this special treatnment woul d have been avoil ded
had the cuttings been lifted from the propagation bench
at 35 days.

MATURE CUTTI NGS

In addition to the main study discussed above, which
i nvol ved cuttings fromjuvenile plants, cuttings froma
mat ure specinen of 'Cctober Gory' were utilized in an
attenpt to denonstrate further the relative ease wth
whi ch plants of A rubrum 'Cctober G ory' can be propa-
gated from stem cutiings.

July 20, 1977, 60 single-node cuttings and 33 tip
cuttings were taken fromlateral shoots of a nature
speci men (22 years from budding) growing at the Rutgers
Uni versity research and display garden, New Brunsw ck
N. J. The tree was grow ng under drought conditions
such that none of the lateral shoots provided nore than
two single-node cuttings plus a three to four-inch ter-
mnal cutting. Handled in the sane manner as the single-
node and tip cuttings, respectively, of the nmain study,
53 (88 percent) of the 60 single-node cuttings and five
(33 percent) of the termnal cuttings were heavily rooted
at the time of potting (10 weeks). A few of these cut-
tings produced new growth and flowered during this period.

A smal | nunber of cuttings of A rubrum'Red Sunset'
was stuck August 8, 1977, in an attenpt to denonstrate
that the ease with which stemcuttings of this species
can be rooted is not limted to cuttings of the cultivar
"Qctober Gory'.  Thirteen cuttings fromone bud stick
of 'Red Sunset' were stuck in the sanme propagation bench
as the single-node cuttings of 'Qctober dory'. Al 13
Futtings were rooted when lifted fromthe bench 16 days

ater.

I n addition, 40 cuttings (including wounded and non-
wounded si ngl e-node and two-node cuttings) were obtained
fromfive lateral shoots of four-year-old budded plants
of 'Red Sunset'. These cuttings were stuck in a nedium
of two parts peat (conpressed), seven parts sand and
one part soil (by volune) in Jiffy pots No. 335 (3% inch).
The pots were placed in tw wooden flats, which were set
on top of the mediumin the propagation bench. After
14 days, the flats were renmoved fromthe m st bench and
pl aced on a standard greenhouse bench under lights (10 p.m
to 2 a.m) as used over the propagation bench. At 28 days
after sticking the cuttings, nmany roots had penetrated
the peat pots. In each flat, 19 of the 20 cuttings rooted.
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Handling the cuttings in individual pots elimnated the
transplanting operation; furthernore, in comrercial prac-
tice, a flat containing 20 plants would constitute an
economcal unit to transport to the field.

These studies with 'Cctober Gory' and 'Red Sunset'
showed that the use of single-node stemcuttings is a
sinple method for the rapid increase of plants of
sel ect clones of A rubrum This work was conducted in
cooperation wth Princeton Nurseries, and, as prelimnary
results were obtained, the information was shared with
personnel at Mller's Nursery, a mgjor producer of orna-
mental and shade trees in Oregon. As reported by Schwab
(1979), Moller's nursery has now extended the |ist of
trees propagated by cuttings to include plants of flower-
ing crab apples (Malus), flowering pluns (Prunus),flower-
ing cherries (Ruws), Anelanchier canadensis, Katsura-
tree (CercidiphylTum, cultivars of silver maple (Acer
saccharinurn and the Lindens (Tilia).

At present, graft inconmpatibility remains a major
problemin the production of the 'Sovereign' pin oak
and sel ect clones of other nenbers of the black oak
group. However, prelimnary attenpts at Rutgers University
to propagate plants of the black oak group by neans of
stem cuttings have yielded encouraging results. Thus,
the addition of these plant materials to the |ist of
pl ants propagated by stemcuttings may not be far in the
future. Once the demand for specific cultivars of these
speci es provi des the econom c I ncentive, conmmercially
accept abl e techni ques for Eropagating such plant materials
frpnbsten1cuttings nost likely will be achieved rather
qui ckly.
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