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Abstract. Certain cultivars of magnolia are desirable in landscapes for their uncommon 
yellow fl owers. While cultivars derived from Magnolia acuminata L. (cucumbertree mag-
nolia) are diffi cult to propagate by stem cuttings, some with mixed parentage appear easier 
to propagate in this manner. We propagated six yellow-fl owered cultivars vegetatively by 
applying 0, 8, 16, or 30 g·kg–1 (0, 8,000, 16,000, or 30,000 ppm) indole-3-butyric acid (IBA) 
in talc to bases of terminal stem cuttings collected 5, 7, 9, or 11 weeks after budbreak. 
Mean rooting percentage over all cultivars increased from 12% (in the absence of IBA) to 
34% (after application of 30 g·kg–1 IBA). Rooting percentage and basal stem diameter of 
a cutting did not seem related. For each collection date, more cuttings of ‘Ivory Chalice’ 
and ‘Yellow Lantern’ developed roots than the other cultivars. More roots (mean = 5) de-
veloped on cuttings of ‘Yellow Lantern’ collected 5 weeks after budbreak or when treated 
with 30 g·kg–1 IBA than the other cultivars. ‘Butterfl ies’ largely remained unresponsive, 
whereas rooting of ‘Golden Sun,’ ‘Hot Flash,’ and ‘Maxine Merrill’ collected 5 weeks after 
budbreak was 31%, 22%, and 28%, respectively. When data were analyzed separately 
for selected cultivars, 63% rooting was observed among cuttings of ‘Ivory Chalice’ col-
lected 7 weeks after budbreak. Rooting percentage was higher (22%) among cuttings of 
‘Hot Flash’ collected 5 or 7 weeks after budbreak in comparison to later collection dates, 
but harvest date did not infl uence rooting of ‘Yellow Lantern,’ which ranged from 44% 
to 59%. Collection of stem cuttings early in the growing season (5 weeks after budbreak) 
was benefi cial (31% rooting) for inducing rooting among cuttings of ‘Golden Sun.’ We 
conclude that ‘Ivory Chalice’ and ‘Yellow Lantern’ are promising choices for growers 
interested in clonal propagation of yellow-fl owered cultivars of magnolia. To maximize 
rooting among these cultivars, terminal cuttings should be collected within 5 to 11 weeks 
after budbreak and treated with 16 or 30 g·kg–1 IBA in talc. Early collection dates (5 to 
7 weeks after budbreak) improved rooting among cuttings of other cultivars but these, 
particularly ‘Butterfl ies,’ remain variably recalcitrant and merit further study. 

Species, varieties, and cultivars of mag-
nolia are popular fl owering trees that can be 
propagated by seed (species and varieties only), 
softwood cuttings, semi-hardwood cuttings, 
micropropagation, layering, budding, and 
grafting (Callaway, 1994; Dirr and Heuser, 
1987). Plants are valued for their showy 
fl owers, foliage, or fruits, but all taxa are not 
equally easy to propagate, nor do they respond 
similarly to a single method of propagation 
(Hartmann et al., 2002). 

Demand for yellow-fl owered selections of 
magnolia has increased, and a large number 
of hybrids are derived from Magnolia acumi-
nata and M. denudata Desr. (yulan magnolia) 
(Dirr, 1998). Other taxa used to obtain yel-
low-fl owered hybrids and cultivars are M. 

kobus DC. (kobus magnolia), M. acuminata 
L. var. subcordata (Spach) Dandy (yellow 
cucumbertree), and Magnolia ×soulangiana 
Soul.-Bod. (saucer magnolia) (Knox, 2001). 
Hybrids derived from M. acuminata tolerate 
variable soil conditions and exhibit delayed 
fl owering, which prevents frost damage to 
flowers (Callaway, 1994). Nevertheless, 
because stem cuttings of M. acuminata and 
M. denudata do not root easily, many of their 
yellow-fl owered hybrids also carry this trait, 
and rooting generally is less than 40% (Dirr and 
Heuser, 1987; Knox, 2001; Owen et al., 2001). 
Consequently, these primarily are propagated 
by budding, grafting, or tissue culture. For most 
growers, however, inducing root formation on 
stem cuttings is the most feasible method of 
vegetative propagation. 

Despite clonal propagation, some variation 
in fl ower color is observed among yellow-fl ow-
ered cultivars of magnolia in northern Florida, 
and color can vary from year to year (Knox, 
2001), due perhaps to variation in weather 
and/or soil conditions (Tessmer, 1998). The 
yellow color (listed in the order of decreasing 
color intensity) is consistently more intense 

among fl owers of ‘Butterfl ies,’ ‘Golden Sun,’ 
‘Maxine Merrill,’ and ‘Hot Flash’ compared to 
the fl ower color of ‘Ivory Chalice’ and ‘Yellow 
Lantern,’ which are cream or pale yellow (G.W. 
Knox, personal observation). These cultivars 
are of interest to growers and consumers, but 
experimental methods and statistical treatment 
of results have not been reported for their 
vegetative regeneration. 

Physiological developmental stage of the 
cuttings or time of year when cuttings are 
harvested infl uences rooting among cuttings of 
many woody species (Hartmann et al., 2002). 
While stem cuttings of certain plants produce 
roots easily at any time of year, species and 
cultivars of magnolia generally have a narrow 
‘window of rootability,’ which also may vary 
among cultivars (Dirr and Heuser, 1987). 
Deciduous taxa of magnolia produce roots 
when softwood cuttings are used (Ellis, 1988; 
Hartmann et al., 2002), and although some 
cultivars have been rooted by using softwood 
cuttings (Ellis, 1988), experimental methods 
and results are not available, to our knowledge, 
to indicate the sensitivity of abovementioned 
yellow-fl owered cultivars to time of cutting 
collection.

Auxins induce adventitious rooting on stem 
cuttings of many woody plants, including spe-
cies and cultivars of magnolia (Hartmann, et al., 
2002). A range from 5 to 20 g·kg–1 IBA in talc 
often is used to propagate cuttings of magnolia, 
but variation among taxa is known (Dirr and 
Heuser, 1987; Ellis, 1988; Hartmann et al., 
2002). Although the effect of indole-3-butyric 
acid (IBA) on cuttings of the abovementioned 
yellow-fl owered cultivars is unknown, some 
general, non-statistical reports describe vegeta-
tive propagation of a few cultivars and parent 
taxa. For example, rooting of some yellow-
fl owered cultivars, including ‘Hot Flash’ and 
‘Ivory Chalice,’ ranged from 50% to 100% 
(Knox, 2001), but the infl uence of IBA, number 
of cuttings, physiological stage, date of collec-
tion, and environmental conditions during the 
experiment were not reported. Among parent 
taxa, there are no reports, to our knowledge, 
to describe root formation on cuttings of M. 
acuminata, which is one of the parents of all 
yellow-fl owered cultivars included in this 
study. However, 85% to 100% of the wounded 
cuttings of M. denudata collected in early 
June in the northeastern U.S. developed roots 
after application of 3 to 8 g·kg–1 IBA, while 
a range from 8 to 16 g·kg–1 IBA was recom-
mended to induce root formation on cuttings 
of M. ×soulangiana cultivars (Dirr and Heuser, 
1987). Up to 80% rooting frequency also was 
reported among wounded softwood cuttings 
of M. kobus DC. var. borealis Sarg. (borealis 
kobus magnolia) after 20 g·kg–1 IBA was ap-
plied in talc (Dirr and Heuser, 1987). These 
results, while encouraging, do not describe 
replicable experimental methods (number 
of cuttings, time of collection in relation to 
budbreak, length and basal stem diameter 
of cuttings, environmental conditions under 
which cuttings were rooted, etc.), nor do they 
include statistical treatment of data. 

Rooting among stem cuttings of magnolia 
apparently is infl uenced by physiological de-
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velopment stage of the cutting. IBA application 
also infl uences subsequent root development 
on cuttings of many woody taxa, including 
species and cultivars of magnolia. In this study, 
we assessed adventitious rooting among stem 
cuttings of six yellow-fl owered, deciduous 
cultivars of magnolia to determine the effect 
of cultivar, collection date, and IBA. 

Materials and Methods

A factorial arrangement of six cultivars of 
magnolia (‘Butterfl ies,’ ‘Golden Sun,’ ‘Hot 
Flash,’ ‘Ivory Chalice,’ ‘Maxine Merrill,’ 
and ‘Yellow Lantern’), four collection dates, 
and four IBA treatments was established in a 
completely randomized design. Mature (repro-
ductive phase) fi eld-planted trees were used 
as donor plants (Table 1). Stem cuttings were 
collected 5 (earliest date when suitable cuttings 
could be harvested), 7, 9, or 11 weeks after 
budbreak, corresponding to softwood through 
semi-hardwood stages of growth. Budbreak 
in 2004 was observed on 8 Mar. on trees of 
‘Ivory Chalice’ and ‘Yellow Lantern,’ and on 
15 Mar. on trees of ‘Butterfl ies,’ ‘Golden Sun,’ 
‘Hot Flash,’ and ‘Maxine Merrill.’ In total, 32 
terminal cuttings with 2 to 4 nodes were col-
lected from each cultivar on each collection 
date, and basal stem diameter of each cutting 
was recorded. Two fully expanded leaves were 
retained on each cutting, but their distal halves 
were removed. Each cutting was wounded 
by scraping the basal 1 to 2 cm by using a 
single-edge blade to expose the cambium. 
Eight stem cuttings of each cultivar then were 
assigned randomly to each of the four auxin 
treatments: 1) untreated [0 g·kg–1 (0 ppm)]; 
2) 8 g·kg–1 (8,000 ppm); 3) 16 g·kg–1 (16,000 
ppm); or 30 g·kg–1 (30,000 ppm) indole-3-
butyric acid (IBA) in talc (Hormex #8, #16, 
and #30, respectively; Brooker Chemical, 
Chatsworth, Calif.). Basal 5 cm of each cutting 
was inserted into each plastic container (SR225, 

The Lerio Corp, Mobile, Ala; volume = 227 
cm3) containing a 1:1 mixture (by volume) 
of peat (Berger Peat Moss, Inc., St. Modeste, 
Que., Canada) and coarse perlite (Harborlite 
Corporation, Lompoc, Calif.); this served as 
an experimental unit. 

Potted cuttings were placed under a pro-
grammable intermittent mist system (Gemini 
6A, Phytotronics, Inc., Earth City, Mo.) 
equipped with a light sensor. Tap-water mist 
was delivered for 6 s every 6 min during the 
natural photoperiod (irradiance >107.6 Lu-
men/m²). Mist was emitted at 35 to 45 psi via 
brass defl ector-type nozzles (Reed S. Kofford 
Co., Pleasant Hill, Calif.) with 1.0 mm orifi ce. 
Ambient temperature and temperature of the 
substrate were recorded every 1 h by using a 
HOBO datalogger (Onset Computer, Bourne, 
Mass.). Mean day/night air and substrate 
temperatures were 29/24 °C and 27/22 °C, 
respectively. 

Data were recorded 10 weeks after the 
respective cuttings were inserted. Relative 
quality of root systems was rated visually by 
using values ranging from 0 to 5, where 0 = 
neither callus nor roots were observed on the 
base of the cutting, or the base was decayed; 1 
= presence of callus but roots absent; 2 = one or 
two roots ≥0.5 cm in length; 3 = few, relatively 
short roots; 4 = several, developed roots; and 
5 = many, well developed roots. Number of 
primary roots was counted and the length of 
the longest root was determined. Roots from 
each cutting were removed subsequently, dried 
at 65 °C for 72 h, and then weighed. A cutting 
was considered rooted if it had at least one root 
≥0.5 cm in length (rating of 2 or higher). 

Data for all dependent variables (visual 
rating of roots, root count, and proportion of 
cuttings that rooted) were subjected to analy-
sis of variance (ANOVA) by using the GLM 
procedure in SAS/STAT (version 8.02, SAS 
Institute, Inc., Cary, N.C.). Rooting proportions 
were arcsin transformed before analyses, but 

nontransformed, percentage data are presented. 
The main effects of cultivar, collection date 
(weeks after budbreak), and concentration 
of IBA, along with all interactions of these, 
were included as terms in the model. Data for 
‘Ivory Chalice,’ ‘Golden Sun,’ ‘Hot Flash,’ 
and ‘Yellow Lantern’ also were analysed 
individually to test the main effects of collec-
tion date and concentration of IBA and their 
interaction. When appropriate, means were 
separated by using Fisher’s LSD (α = 0.05). 
We used the CORR procedure to determine 
Pearson’s correlation coeffi cient for root count 
and rating of roots. 

Results and Discussion

Among the 96 factorial treatment combina-
tions, a three-way interaction was not detected 
among cultivar, collection date (weeks after 
budbreak), and concentration of IBA and 
therefore, did not infl uence rooting percentage. 
A two-way interaction between cultivar and 
collection date occurred, but the frequency of 
rooting was not infl uenced by an interaction 
between cultivar and IBA. The main effect of 
IBA was signifi cant. 

Highest rooting for ‘Golden Sun’ and 
‘Maxine Merrill’ occurred when cuttings were 
collected 5 weeks after budbreak (31% and 
28%, respectively; Fig. 1), but cuttings of ‘Hot 
Flash’ harvested 5 or 7 weeks after budbreak 
rooted similarly (22%). Rooting percentages 
were about twice as high among cuttings of 
‘Ivory Chalice’ and ‘Yellow Lantern’ collected 
7 (63% and 59%, respectively) or 9 (56% and 
53%, respectively) weeks after budbreak. 
Cuttings that were harvested 11 weeks after 
budbreak often had the lowest rooting com-
pared to earlier collection dates (Fig. 1), but 
<5% rooting occurred among cuttings of ‘But-
terfl ies’ regardless of the time of collection. 
‘Ivory Chalice’ and ‘Yellow Lantern’ seem 
most suited for vegetative propagation by using 

Table 1. Parentage, date of budbreak in 2004, and dates on which cuttings were collected for assessing rooting capacity among yellow-fl owered cultivars of 
magnolia.

   Date of Collection date
Cultivar Parentage budbreak (weeks after budbreak)
‘Butterfl ies’ (USPP#7456) Magnolia acuminata ‘Fertile Myrtle’ × Magnolia denudata ‘Sawada’s Cream’ 15 Mar. 20 Apr. (5)
   4 May (7)
   18 May (9)
   1 June (11)
‘Golden Sun’ M. acuminata × M. denudata 15 Mar. 20 Apr. (5)
   4 May (7)
   May 18 (9)
   1 June (11)
‘Hot Flash’ Magnolia ×brooklynensis ‘Woodsman’ × [(M. acuminata × M. denudata) ‘Elizabeth’] 15 Mar. 20 Apr. (5)
   4 May (7)
   18 May (9)
   1 June (11)
‘Ivory Chalice’ M. acuminata × M. denudata 8 Mar. 13 Apr. (5)
   27 Apr. (7)
   11 May (9)
   25 May (11)
‘Maxine Merrill’ M. acuminata var. subcordata ‘Miss Honeybee’ × Magnolia kobus var. loebneri ‘Merrill’  15 Mar. 20 Apr. (5)
   4 May (7)
   18 May (9)
   1 June (11)
‘Yellow Lantern’ M. acuminata var. subcordata × Magnolia ×soulangiana ‘Alexandrina’ 8 Mar. 13 April (5)
   27 Apr. (7)
   11 May (9)
   25 May (11)
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cuttings collected early in the growing season. 
Harvesting stem cuttings soon after budbreak 
also is benefi cial for propagating other taxa, 
including Juglans cinerea L. (butternut) and 
Sequoiadendron giganteum (Lindl.) Buchholz 
(giant sequoia) (Berthon et al., 1987; Pijut and 
Moore, 2002). The difference in the capacity for 
in vitro vegetative regeneration among juvenile 
and mature cuttings of S. giganteum also was 
minimized by harvesting cuttings soon after 
budbreak (Monteuuis, 1987). 

In response to IBA application, overall 
mean rooting percentage increased from 12% 
(untreated) to 34% (30 g·kg–1 IBA). A range 
from 5 g·kg–1 20 g·kg–1 IBA is recommended 
for inducing root formation on cuttings of 
deciduous taxa of magnolia (Dirr and Heuser, 
1987; Ellis, 1988; Hartmann et al., 2002). α-
Naphthalene acetic acid (NAA) also has been 
used to induce root formation among cuttings 
of several taxa of magnolia (Hartmann et al., 
2002). Knox (2001) used a combination of 
IBA and NAA to induce rooting among some 
yellow-fl owered cultivars, but the methods are 
not replicable. NAA, or a combination of IBA 
and NAA, could conceivably improve rooting 
among yellow-fl owered cultivars of magnolia 
included in our study and should be tested, 
especially for taxa that remain unresponsive 
to IBA. 

Developmental stage of cuttings also can 
infl uence the rooting capacity of woody plants 
(Graves, 2002; Hartmann et al., 2002; Penning-
ton, 2001). In this study, basal stem diameter 
and rooting percentage were affected by an in-
teraction between cultivar and collection date, 
but rooting percentage did not seem related to 
stem diameter at the base (Table 2). 

Visual rating of roots, root count, and root 
length (longest single root) were infl uenced 
by two-way interactions between cultivar and 
collection date and between cultivar and IBA 
when all (rooted and unrooted) cuttings were 
included in the analyses. Dry weight of roots 

Fig. 1. Mean (n = 32) rooting percentage among 
stem cuttings of yellow-fl owered cultivars of 
magnolia collected at various dates after bud-
break. Cultivar and collection date interacted to 
infl uence rooting, but IBA treatments [0, 8, 16, or 
30 g·kg–1] did not produce statistical interactions 
with either. Means with the same letter are not 
signifi cantly different as determined by Fisher’s 
LSD (α = 0.05). 

Table 2. Basal stem diameter and rooting percentage were affected by an interaction of cultivar and 
collection date. However, stem diameter at the base and rooting percentage did not appear to be related 
to each other.

 Weeks
 after Basal stem Rooting
Cultivar budbreak diamz (cm) percentage
‘Butterfl ies’ 5 3.7 ef 3 bc
 7 3.5 ef 0 bc
 9 4.3 d 3 bc
 11 4.3 d 0 bc
‘Golden Sun’ 5 4.5 cd 31 b
 7 4.3 d 16 b
 9 4.5 cd 3 bc
 11 4.6 cd 3 bc
‘Hot Flash’ 5 4.6 cd 22 b
 7 3.8 e 22 b
 9 4.4 d 6 bc
 11 4.3 d 3 bc
‘Ivory Chalice’ 5 5.1 bc 41 ab
 7 4.8 c 62 a
 9 5.5 b 56 a
 11 5.8 a 25 b
‘Maxine Merrill’ 5 3.0 g 28 b
 7 3.2 g 6 bc
 9 3.6 ef 16 b
 11 3.9 e 0 bc
‘Yellow Lantern’ 5 5.1 bc 56 a
 7 4.9 c 59 a
 9 5.4 b 53 a
 11 5.3 b 44 ab
LSD (α = 0.05)  0.2 18
zMeans with the same letter within a column are similar as determined by Fisher’s LSD (α = 0.05).

Fig. 2. Development of roots on stem cuttings of 
yellow-fl owered cultivars of magnolia (‘Butter-
fl ies,’ ‘Golden Sun,’ ‘Hot Flash,’ ‘Ivory Chalice,’ 
‘Maxine Merrill,’ and ‘Yellow Lantern’) was 
rated visually by using values ranging from 0 
to 5, where 0 = neither callus nor roots were 
observed on the base of the cutting, or the base 
was decayed; 1 = presence of callus but roots 
absent; 2 = one or two roots ≥0.5 cm in length; 
3 = few, relatively short roots; 4 = several, 
developed roots; and 5 = many, well developed 
roots. ‘Yellow Lantern’ is shown in the image, 
but rooting is representative of all six cultivars. 
Number of roots also was recorded, and Pearson’s 
correlation coeffi cient (PCC) was calculated 
to determine the relationship between the two 
variables. Visual rating and root count were 
correlated (r = 0.81, p < 0.0001). 
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was not affected by any treatment (data not 
presented). Root count and visual rating were 
positively correlated (Pearson’s correlation 
coeffi cient = 0.81; p < 0.01), but visual rating 
appears to be a better indicator of the overall 
size and health of the root system than does 
root count alone (Fig. 2). Mean rating was 
highest (2.5), roots were longer, and the larg-
est number (mean = 5) of roots developed on 
cuttings of ‘Yellow Lantern’ collected 5 weeks 
after budbreak or treated with 30 g·kg–1 IBA. 
Cuttings of ‘Ivory Chalice’ collected 7 weeks 
after budbreak received a mean rating of 2.5, 
but fewer (mean = 2.5) roots formed compared 
to ‘Yellow Lantern.’ Mean rating was ≤1.6 and 
mean root count was ≤0.7 among cuttings of 
‘Butterfl ies,’ ‘Golden Sun,’ ‘Hot Flash,’ and 
‘Maxine Merill’ regardless of collection date; 
roots also were shorter among these cultivars. 
Application of 16 or 30 g·kg–1 IBA generally 
improved the visual rating, number of roots, and 
root length among cuttings of ‘Ivory Chalice’ 
and ‘Yellow Lantern.’ Although callus was 
observed among cuttings of all cultivars, visual 
rating (mean ≤1.4) and number of roots (mean 

≤0.7) among cuttings of ‘Butterfl ies,’ ‘Golden 
Sun,’ ‘Hot Flash,’ and ‘Maxine Merill’ were not 
infl uenced by IBA. Data described above (not 
presented in tabular form) represent both rooted 
and unrooted cuttings, but we also determined 
mean number of roots and mean root length 
after excluding unrooted cuttings from the data 
set. This should enable propagators to estimate 
the values they might achieve among the rooted 

Table 3. Main effect of cultivar was observed on mean number of primary roots [≥ 0.5 cm (0.2 in) in 
length] and mean length of the longest root among cuttings of yellow-fl owered cultivars of magnolia 
collected 5, 7, 9, or 11 weeks after budbreak to which 0, 8, 16, or 30 g·kg–1) IBA was applied in talc. 
Means represent only the cuttings that formed at least one root. 

   Longest
 Rooted Primary single
 cuttings roots root
Cultivar (n/128) (no.)z (cm)
‘Butterfl ies’ 2 1.0 b 2.5 c
‘Golden Sun’ 18 1.5 b 5.1 b
‘Hot Flash’ 17 2.3 b 8.3 a
‘Ivory Chalice’ 59 3.4 ab 7.1 ab
‘Maxine Merrill’ 17 1.9 b 6.7 ab
‘Yellow Lantern’ 69 5.7 a 5.6 b
zMeans with the same letter within a column are similar as determined by Fisher’s LSD (α = 0.05).

Fig. 4. IBA infl uenced rooting percentage among 
stem cuttings of yellow-fl owered cultivars of 
magnolia collected 5, 7, 9, or 11 weeks after 
budbreak. Data were pooled over collection dates 
because an interaction between collection date 
and IBA was not detected (n = 32). Means with 
the same letter are not signifi cantly different as 
determined by Fisher’s LSD (α = 0.05).

Fig. 3. Collection date infl uenced rooting percentage 
among stem cuttings of yellow-fl owered cultivars 
of magnolia treated with 0, 8, 16, or 30 g·kg–1 IBA 
in talc. Data were pooled over IBA treatments 
because an interaction between collection date 
and IBA was not detected (n = 32). Means with 
the same letter are not signifi cantly different as 
determined by Fisher’s LSD (α = 0.05). 

cuttings only. For both 
dependent variables, a 
main effect of cultivar 
was observed. Cuttings 
of ‘Yellow Lantern’ pro-
duced twice the number 
of roots associated with 
any other cultivar. How-
ever, although only 17 of 

IBA (g·kg–1)

FebruaryBook 1   205FebruaryBook 1   205 12/14/05   10:58:11 AM12/14/05   10:58:11 AM



HORTSCIENCE VOL. 41(1) FEBRUARY 2006206

the 128 cuttings of ‘Hot Flash’ produced any 
roots, cuttings of this cultivar produced the 
longest roots (mean = 8.3; Table 3). 

While comparisons among cultivars re-
vealed the differences in their rooting capacity, 
analyses of data for selected cultivars allowed 
an assessment of the infl uence of collection 
date and IBA on rooting among cuttings of 
‘Hot Flash,’ ‘Golden Sun,’ ‘Ivory Chalice,’ and 
‘Yellow Lantern.’ Collection date infl uenced 
rooting percentage among cuttings of ‘Hot 
Flash,’ ‘Golden Sun,’ and ‘Ivory Chalice,’ 
while IBA infl uenced rooting among cuttings 
of ‘Golden Sun,’ ‘Ivory Chalice,’ and ‘Yel-
low Lantern.’ Interaction between collection 
date and IBA concentration was not detected. 
Rooting percentage was higher among stem 
cuttings of ‘Hot Flash’ collected 5 or 7 weeks 
after budbreak (22% for both collection dates) 
compared to cuttings that were collected 11 
weeks after budbreak (3%; Fig. 3), but IBA 
application did not infl uence rooting among 
these cuttings. Collection date and IBA 
concentration infl uenced rooting percentage 
among cuttings of ‘Golden Sun.’ Harvesting 
cuttings earlier in the growing season (5 weeks 
after budbreak) was benefi cial (rooting = 31%; 
Fig. 3), while IBA applied at 16 or 30 g·kg–1 
increased rooting percentage from 0 (control) 
to 22% (Fig. 4). Cuttings of ‘Ivory Chalice’ 
collected 7 or 9 weeks after budbreak rooted 
more frequently (63% and 56%, respectively) 
than those collected 11 weeks after budbreak 
(25%; Fig. 3). Application of IBA, regardless 
of the rate [8, 16, or 30 g·kg–1 IBA; Fig. 4], 

also improved rooting among cuttings of this 
cultivar (Fig. 4). A range of rooting percent-
ages from 44% (11 weeks after collection) to 
59% (7 weeks after collection) was observed 
among cuttings of ‘Yellow Lantern;’ these 
percentages were similar statistically, however 
(data not presented). IBA application improved 
rooting percentages in this cultivar, which 
ranged from 34% (0 g·kg–1 IBA) to 72% (30 
g·kg–1 IBA) (Fig. 4). 

High rooting percentages among ‘Ivory 
Chalice’ and ‘Yellow Lantern’ cuttings indi-
cate they are promising choices for growers 
interested in propagating yellow-fl owered 
cultivars of magnolia. To maximize rooting 
among these cultivars, terminal cuttings 
should be collected within 5 to 11 weeks after 
budbreak and should be treated with 16 or 30 
g·kg–1 IBA in talc. 

Earlier collection dates (5 to 9 weeks) 
were more effective in inducing root forma-
tion among cuttings of ‘Golden Sun,’ ‘Ivory 
Chalice,’ and ‘Hot Flash.’ Because rooting 
percentage increased with increasing con-
centration of IBA, concentrations >30 g·kg–1 

could be tested to improve rooting, particularly 
among cultivars that remain recalcitrant. 
While our research identifi es collection time 
and IBA concentrations for improving rooting 
percentages among stem cuttings of ‘Ivory 
Chalice’ and ‘Yellow Lantern,’ additional 
research is needed to identify optimal IBA 
concentration and collection date for rooting 
of ‘Butterfl ies,’ ‘Golden Sun,’ ‘Hot Flash,’ and 
‘Maxine Merrill.’ 
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