YHRI

Horticultural Research Institute

This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural
Research Institute (HRI — www.hriresearch.org), which was established in 1962 as the research and
development affiliate of the American Nursery & Landscape Association (ANLA — http://www.anla.org).

HRI’s Mission:

To direct, fund, promote and communicate horticultural research, which increases the quality and value of
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and
protects and enhances the environment.

The use of any trade name in this article does not imply an endorsement of the equipment, product or
process hamed, nor any criticism of any similar products that are not mentioned.

Copyright, All Rights Reserved

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Propagation of Magnolia virginiana ‘Santa Rosa’ by Semi-
Hardwood Cuttings *

Jason J. Griffin, Frank A. Blazich, and Thomas G. Ranne¥y
Department of Horticultural Science
North Carolina State University, Raleigh, NC 27695-7609

Abstract

Terminal, semi-hardwood cuttings (tips of first-order laterald)lafinolia virginianaL. ‘Santa Rosa’ (‘Santa Rosa’ sweetbay) were
collected on November 13, 1997, and treated with 0, 6, 12 or 25 mM (0.0, 0.13, 0.25 or 0.5%) indolebutyric acid (IBAjain factor
combination with equivalent mM concentrations of naphthaleneacetic acid (NAA) (0.0, 0.11, 0.23 or 0.46%). Rooting was makimized
(83%) for cuttings treated with 25 mM (0.5%) IBA alone. Percent rooting for treatments of NAA alone or in combination with IBA
never exceeded that of IBA alone at 12 or 25 mM (0.25% or 0.5%). Root number and root length were unaffected by any tieatment w
means of 2.4 roots and 10 cm (4 in), respectively.

Index words: adventitious rooting, auxin, indolebutyric acid, naphthaleneacetic acid, native plants, sweetbay.

Significance to the Nursery Industry the optimum auxin form and concentration for rooting semi-

‘Santa Rosa’ sweetbay is an evergreen form of the native Nardwood stem cuttings of ‘Santa Rosa’ sweetbay.
sweetbayNagnolia virginianal..). This selection, which is .
usually single stemmed, has an upright habit with an open Materials and Methods
canopy. Nurserymen have indicated that stem cuttings of Terminal, semi-hardwood cuttings (tips of first-order lat-
‘Santa Rosa’ are difficult to root in high percentages. How- erals) of ‘Santa Rosa’ sweetbay 25 cm (10 in) in length, were
ever, results herein indicate that semi-hardwood cuttings cancollected from containerized stock plants at Tarheel Native
be rooted in high percentages (>80%) when treated with 12 Trees, Clayton, NC, on November 13, 1997. As cuttings were
or 25 mM (0.25% or 0.5%) indolebutyric acid (IBA) in 50% collected, they were wrapped in moist newspaper and placed

isopropanol. in polyethylene bags. Bags were transported on ice to the
Horticultural Science Greenhouses, Raleigh. Stem tissue at
Introduction this growth stage was rigid and fairly inflexible with well

developed terminal buds. Stems snapped when bent to the
gPoint of breaking and a distinct, crisp sound was noted when
stems were cut with pruning shears. This is in contrast to
stem tissue in an active state of growth, which is very flex-
ible, soft, and easily damaged.

From the initial cutting material, 10 to 15 cm (4 to 6 in)
long terminal cuttings were prepared. Leaves were removed
from the lower half of the cuttings and the remaining leaves
were cut in half, perpendicular to the midrib. All visible flower
buds were removed at this time and throughout the rooting
period when they were observed. The basal 1 cm (0.4 in) of
the cuttings was then treated for 1 sec with 0, 6, 12 or 25 mM

grandifiora L.), semi-hardwood cuttings are usually taken (0.0, 0.13, 0.25 or 0.5%) IBA in factorial combination with

when a terminal bud has formed and the wood has begun toequi\éalgnt mgVI concentrations of NAA (0.0, 0.11, 0.23 or
harden (mature) (1, 3). Talc formulations of 0.3% or 0.8% 0.46%) in 50% lsopropanol. . .
IBA reportedly stimulate rooting (1, 6). In addition, solu- Following auxin treatment, cuttings were a”OW?d to air
tions of naphthaleneacetic acid (NAA), alone or in combina- dry for 15 min before inserting the basal 5 cm (2 in) into a
tion with IBA have also improved adventitious rooting (2, raised greenhouse bench containing a medium of perlite:peat

3). Therefore, the objective of this study was to determine (2:1, by vol) maintained at 24 + 2C (75 + 4F) with bottom
heat. Intermittent mist operated daily for 5 sec every 6 min

during daylight hours. Cuttings were maintained under natu-
ral photoperiod and irradiance with days/nights of 24 + 5C
(7519F)/18+ 5C (65 £ 9F). As a preventive measure, Daconil

'Received for publication October 23, 1998; in revised form January 25, (ChlorOthaloml)’ a broa?d_s.peCtrum funglCIde’ was ap_plled
1999. This research was funded in part by the North Carolina Agricultural Week!y' as a spray appllcatlon to runoff, at a concentration of
Research Service (NCARS), Raleigh, NC 27695-7643 and by a grant from 4 ml/liter (1.0 tbsp/gal).

the North Carolina Association of Nurserymen, Inc., P.O. Box 400, The experimental design was a randomized complete block
and Tarhee Native Trees, Clayton. NC for providing outing material and 0 110" & factorial arrangement of treatments consisting of four
William H. Swallow for ste;tistié/al ghidance.pFrom a%hesis Submitted by the I,BA concentrations x four NAA qoncentratlons * six cut-
senior author in partial fulfilment of the requirements for the M.S. degree. NS per treatment x five replications. After 14 Weeksv cut-
2Graduate Research Assistant, Professor, and Associate Professor, respedings were harvested and data recorded. Data included per-

tively. cent rooting, number of primary rootd mm (0.04 in) in

Magnolia virginianalL. ‘Santa Rosa’, a 1979 introduction
by Woodlanders Nursery, Aiken, SC, has evergreen leave
and lemon-scented flowers both of which are larger than the
species. Young plants can produce height growth ranging
from 1 to 1.5 m (3 to 4 ft) per year. Although plants are in
demand, production of ‘Santa Rosa’ sweetbay has been hin-
dered by propagation difficulties associated with rooting stem
cuttings. Attempts to root cuttings have either failed com-
pletely or have been marginally successful.

Propagation of the native sweetbay can be accomplished
by both sexual and asexual means (1). For optimum rooting
of sweetbay and the related southern magniagfolia
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100 ing medium, vigorous shoot growth was observed the fol-
lowing growing season.

. 5 8 Root number and root length were unaffected by auxin
< treatments. Averaged over all auxin treatments, mean root
= Eﬂ < % number and mean root length were 2.4 roots and 10 cm (4
£ 50 7 g in), respectively.

‘g 8 A Semi-hardwood cuttings of broad-leaved evergreen spe-
4 cies are normally collected from mid-summer to early fall

N A nAn after a flush of growth has occurred and the wood has begun

A123mM NAA to mature (4). In North Carolina, cuttings collected as late as

0 . . . . X206 MMNAA November 13 are considered generally to be past the semi-

0 5 10 15 20 25 30 hardwood stage and approaching the hardwood growth stage.

IBA concentration (mM) ‘Santa Rosa’ sweetbay, however, perhaps due to a Florida

provenance, continued terminal shoot growth through Octo-
Fig.1.  Influence of IBA and/or NAA treatment on rooting semi-hard- ber. Stem tISSU_e and termmal buds were r.]Ot sufficiently ma-
wood cuttings of ‘Santa Rosa’ magnolia. Symbols represent  ture to be considered semi-hardwood until November.
means, n = 5. Regression line represents predicted response During 1997, the authors also attempted to root softwood
with NAA = 0 (y = 1.56x + 47.4)y?= 0.61. and hardwood cuttings of ‘Santa Rosa’ using similar treat-
ments. Softwood cuttings, prepared from vigorously grow-
ing, succulent shoots, rooted poorly due to high mortality.
On the other hand survival of hardwood cuttings was much
length, and individual root lengths. All data except rooting improved. However, rooting of hardwood cuttings was gen-
percentages were based on the actual number of cuttings thagrally poor (<30%), although we suspect that results can be
rooted (at least one primary root). Data were subjected to improved. Due to a shortage of cutting material, hardwood

analysis of variance and regression analysis. cuttings were collected from stock plants at three different
localities each with varying climates and levels of fertility.
Results and Discussion Cutting quality varied also between sources, as did rooting.

High quality hardwood cuttings appeared to root fairly well
and potentially may be capable of rooting similar to semi-
hardwood cuttings.

Results demonstrate that semi-hardwood cuttings of ‘Santa

Analysis of percent rooting revealed an interaction between
IBA and NAA. When the auxin solution did not contain NAA,
percent rooting increased linearly with increasing IBA con-

. . 0 ; ,
centration to a maximum of 83% following treatment with Rosa’ sweetbay can be rooted in high percentages. Rooting

25 mM (0.5%) (Fig. 1). Including NAA in the treatment so- B :
lution nt(aver ;%ir(nugllate)d rootin greater than that of 12 or 25 (>80%) occurred within 14 weeks when cuttings were treated
99 with 12 or 25 mM (0.25% or 0.5%) IBA and subjected to

mM (0.25% or 0.5%) IBA alane. In fact, increasing concen- bottom heat. Contrary to previous reports, in which NAA

trations of NAA usually resulted in decreased rooting. when combined with IBA stimulated rooting in some spe-

Our results are in contrast to reports of other investiga- : . ; .
tors. In previous work with sweetbay, IBA and NAA used ggzg magnolia, NAAwas of no benefit to cuttings of ‘Santa

alone promoted adventitious rooting only slightly (2) when
cuttings were collected ‘July 31'. However, when the two
auxins were combined as a single treatment, rooting was 65%
compared to 18% i_n nont(eated controls. In additi_on, other 1. Bir, R.E. 1992. Growing and Propagating Showy Native Woody
reports on propagating cultivars of southern magnolia by stem Plants. The Univ. of NC Press, Chapel Hill, NC.
cuttings indicate that in comparison to IBA, NAA may be 2. Dehgan, B., M. Gooch, F. Almira, and B. Poole. 1988. Vegetative
either a superior root promoting compound (3) or have no propagation of Florida native plantdcer rubrum Gordonia lasianthus
affect on rooting (5) Magnolia virginiana and Styrax americanaProc. Fla. State Hort. Soc.

Stem cuttings of ‘Santa Rosa’ sweetbay produced abun- 101'293__296' _ _ '
dant callus at the stem base whether or not rooting occurred. 3 D't_”' M-%- agd B-NB””SO”- 1918652'\"93_93%0'5 grandiflora A
Roots emerged typically from a cutting at the lowest point of ProPagation guide. Amer. Nurseryman 162(9):38-51.
living tissue, usually at the cut surface of the cutting base. _ 4. Hartmann, H.T,, D.E. Kester, F.T. Davies, Jr., and R.L. Geneve. 1997.
However. if necrotic tissue existed at the cutting base. roots gla(?élPropagatlon: Principles and Practicé®d Prentice Hall, Inc., Upper

! L : . . ’ addle River, NJ.

emerged from the living tissue immediately above the ne- 5. McCracken, T.P., C.J. Catanzaro, and T.E. Bilderback. 1993. Rooting
C_I’OtIC area. Roots r‘?‘re'y emer_ged throth the Cortl(_:al stem of ‘Brown Velvet’ sé)uthérn magnolia steﬁ1 cuttings as influenced by medium
tissue, and were thick and brittle, strongly suggesting that and auxin treatment. J. Environ. Hort. 14:158-159.
rootgd cuttings must be handled W|th_ care during transplant. 6. Struve, D.K. and V.M. Gingas. 1984. Woody ornamental softwood
CUttmgS usually resumed active term.mal growth be_fore roOt- stem cuttings can be rooted in expanded phenolic foams. The Plant Propagator
ing was complete, and once potted in an appropriate grow- 30(2):11-13.
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