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Screening of Cercis (Redbud) Taxa for Ability to Root From
Cuttings !
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Abstract

The redbud Cercis species) is a popular landscape small tree or shrub that is valued commercially for its early spring blopm and
adaptability to a variety of environmental conditions. Despite its value to the nursery and landscape industies, largdustiale qir
redbud has been limited, due in part to the difficulty of propagating clonal (cultivar) material. We screg@emgistdxa for the ability
of stem cuttings to regenerate adventitious roots using four growth regulator treatments: Dyna-Gro K-L-N, Woods RootingiCompoun
Hormo-Root 2, and KIBA. Overall;. chingii C. glabra andC. yunnanensifiad the highest percentage of cuttings that produged

roots. The Hormo-Root 2 treatment resulted in the highest rooting percentage over all taxa cdnlgimedii produced the most
roots, whileC. giganteaC. siliquastrumandC. yunnanensiproduced the longest roots. Selected clones from this study will be used
in our establishecercis breeding program to broaden the genetic base of cultivzers and to produce redbuds with superior
ornamental and disease resistance traits that are easier to propagate.

Index words: C. canadensisC. canadensisar.texensisC. chinensisC. chingii C. giganteaC. glabra C. griffithii, C. occidentalis
C. racemosgC. siliquastrumC. yunnanensjdBA, NAA, KIBA, propagation, cuttings.

Species used in this studyEastern redbud, canadensik.); Texas redbudX. canadensik. subsptexensigS. Watson) M. Hopkins);
Chinese redbudd, chinensiBunge); Ching’s redbudX chingii Chun); Giant redbudd. giganteaCheng.);C. glabraPampanini;
Afghanistan redbudq. griffithii Boiss); Western redbuc( occidentalistorr.); Chain-flowered redbudC( racemosaliver); Judas
tree, lovetree(. siliquastrunL.); Yunnan redbudQ. yunnanensisiu et Cheng).

Growth regulators used in this study:Dyna-Gro K-L-N (IBA, NAA) indole-3-butyric acid, naphthalene acetic acid; Woods Rooting
Compound (IBA, NAA); Hormo-Root 2 (IBA); KIBA, indole-3-butyric acid potassium salt.

Significance to the Nursery Industry small shrubs to trees, tolerate full sun to shade, and are hardy

The redbudCercisspecies) is a popular landscape small N USDA Zones 4-9. (6, 8). Despite the horticultural merit
tree or shrub that is grown for its early spring bloom and and wide adaptability of the genus, commercial propagation

adaptability to a variety of environmental conditions. De- grflfd inltere?t in breed_ir‘@erlcis hlas bee_n IIimited dlée tqf_the
spite its value to the nursery and landscape industries, large-2/""'c! ly of propagating clonal materia (.2’.6)' |dentifica-
scale production of redbud has been limited, due in part to ion Of Cercisspecies, provenances, or individual plants that
the difficulty of propagating clonal (cultivar) material. We ~Propagate readily by means of rooted cuttings is an impor-

screened 1Tercistaxa using four growth regulator treat-  tant first step in breeding for this trait. Therefore, we con-
ments for the ability of stem cuttings to form adventitious ducted an evaluation dfercisspecies to identify plants with

roots. The clones that performed well will be used in our S_Upefiof ability to form ad\_/en_ti’gious roots from stem cut-
Cercis breeding program to develop superior redbud culti- tings. It is hoped that these individual plants can then be used

vars that propagate readily by stem cuttings, thus offering 25 parental material in our establisi@&etcisbreeding pro-

nursery growers a reliable alternative to seed-produced treegd@m to produce redbuds with superior ornamental and dis-
or difficult-to-propagate cultivars, ease resistance traits that are easier to propagate.

Materials and Methods

Plant material Seeds representing 47 seed lots from 11
Cercistaxa listed in Table 1 were purchased, collected at the
U.S. National Arboretum in Washington, DC, obtained from
Index Seminum or the Woody Landscape Plant Germplasm
Repository in Glenn Dale, MD. In the fall of 1997, seeds
were scarified by pouring boiling water over them and al-
lowing them to soak for 24 hours. Scarified seeds were sown
in a 2:1 (by vol) mixture of milled sphagnum and Q-ROK #4
*Received for publication February 7, 2001; in revised form May 31, 2001. (quartz sand, part|qle diameter 2 mm, Shurfire .DIStrIbl.Jt.OI’S,
This research was supported in part by a grant ffbm Horticultural I_nC" Lanham, MD) in flats, and SUbJeCted to moist stratifica-
Research Institute, 1250 | Street NW, Suite 500, Washington, DC 20005 tion for three months at 4C (39F) (11). Seed flats were then
Technical assistance from Ann Bond and statistical analysis by Matt Kramer, placed in a greenhouse with average temperature of 21C (70F)
ARS Biometrical Consulting Service, Beltsville, MD, are gratefully acknowl-  yyith supplemental halogen lighting, and seedlings were trans-

edged. Mention of specific products used in this study does not constitute a - s .
guarantee or warranty of these products by the U.S. Department of Agricul- planted into individual bottomless quart bands in a Metro

Introduction

The eastern redbudCércis canadensik.) is a popular
woody landscape plant native to eastern and central North
America that is planted primarily for its showy early spring
bloom. The genu€ercis(family Fabaceae) contains seven
to 13 species or subspecies that occur in North America, Eu-
rope, and Asia (4, 6, 7). Mature plants range in size from

ture or an endorsement of these products over others not mentioned. Mix®510:perlite (4:1 by vol) mixture amended with 1.5 Ib/
?Research Geneticist and corresponding author: Phone: 202-245-4568; FAx: YO&° MicroMax® micronutrients. In Spring 1999, plants were
202-245-4579; email: <mpooler@ars-grin.gov>. repotted to 1-gal containers, top dressed with 15 g Sierra
Horticulturist. 17-6-10, and grown in a polyhouse that was uncovered dur-
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Table 1.

Number of seed lots and sources of seeds for each taxa tested.

CercisTaxa Number of seed lots tested Sources of seeds
C. canadensi§. 20 IL, MD, PA, DC, MA, NY

C. canadensi&. subsptexensis 2 OK, IL

C. chinensiBunge 3 CT, MA, France

C. chingiiChun 1 DC

C. giganteaCheng. 2 China

C. glabraPampanini 1 DC

C. griffithii Boiss 2 DC

C. occidentalisTorr. 4 MA, MT, OR

C. racemos®liver 2 DC

C. siliquastrumL. 9 Belgium, Czechoslovakia, France, Italy, Germany, Netherlands
C. yunnanensislu et Cheng 1 China

“The seed source indicates where seeds were purchased, collected, or obtained through Index Seminum, and not neces$matdyxavbieginated. In all
cases, the seed are open-pollinated.

ing the spring, summer, and fall, and covered and kept abovepound (Earth Science Products Corp., Wilsonville, OR), con-
freezing in the winter. Semi-hardwood cuttings for rooting taining 1.03% IBA and 0.66% NAA, diluted 1:5 with water.
experiments were taken in May 2000 from terminal branches Treatment 3: 1-second dip in Hormo-Root 2 (Rockland
of two-year-old plants approximately eight weeks after bud Chemical Co., Inc., West Caldwell, NJ), containing 2.0% IBA
break. Each cutting contained five leaf nodes, including the in talc. Treatment 4: 5-second dip in 20,000 ppm KIBA
terminal leaf. The bottom leaf was stripped off prior to treat- (Sigma Chemical Co, St. Louis, MO) dissolved in water.
ment, and the basal 1 cm of each cutting was wounded on

two sides by gentle scraping of the cortex to the cambium  Experimental desigimhe experiment was set up with three
with a pruner blade or scalpel to aid in growth regulator up- replications for each treatment. Each replication was placed
take. Cuttings were treated with one of four growth regula- on a separate heating mat, so that three heating mats con-
tor applications, and inserted in flats containing perlite:milled tained four flats each, one for each of the four growth regu-
sphagnum (2:1 by vol). Flats were placed on 27C (80F) heatedlator treatments. Cuttings from the same stock plant were
mats in a greenhouse with average air temperature of 24Cused for all four treatments within a replication in order to
(75F, range 20-32C). An automatic misting system provided minimize the effect of parent plant on treatment effects. Each
a 6-second spray of mist every 10 minutes. Cuttings were growth regulator treatment contained one cutting from each
evaluated after 8 weeks for number of roots and length of seed lot, so that a total of 564 cuttings were tested (47 seed
longest root. Cuttings with roots were transplanted to indi- lots x 3 blocks x 4 treatments). Data were analyzed using
vidual bottomless quart bands and were maintained in an SAS Mixed Procedure (9).

uncovered polyhouse during summer and fall, allowed to go

dormant, and overwintered in a covered polyhouse kept aboveResults and Discussion

freezing during the winter. In Spring 2001, cuttings were  aq expected, there were differences among species in over-
evaluated for overwinter survival. all rooting percentage, ranging from 25% rootingdn
racemosdo 100% rooting irC. chingiiandC. glabra(Table
Rooting treatmentdreatment 1: 5-minute soak in Dyna-  2). The overall rooting percentages could not be statistically
Gro liquid K-L-N Rooting Concentrate (Dyna-Gro Nutrition  compared among species because several of the taxa had data
Solutions, San Pablo, CA), containing 0.05% IBA and 0.10% from only one seed lot, which yields only one measurement
NAA. Treatment 2: 5-second dip in Wood's Rooting Com- for percent rooted. Analysis of the raw data for the number

Table 2. Overall performance ofCercistaxa for all treatments.

Over winter Average number of Average length of
Cercistaxa Rooting (%) survival (%) roots per cutting? longest root (cmj}
C. canadensis 56 84 4.3 14.1c
C. can subsptexensis 63 100 5.7cde 13.9c
C. chinensis 74 93 11.5bc 15.8c
C. chingii 100 92 32.4a 16.3abc
C. gigantea 58 86 4.8de 21.2abc
C. glabra 100 100 10.2bc 15.8bc
C. griffithii 29 57 6.0cde 11.7¢c
C. occidentalis 58 86 7.8cd 14.0c
C. racemosa 25 50 8.5bcde 15.7abc
C. siliqguastrum 69 929 11.4bc 24.7ab
C. yunnanensis 89 100 9.1bc 24.4ab

ZUntransformed data are presented for clarity, although square-root transformed data were used for analyses. Data atedsensuitiygs that produced
roots.

YMean separation within columns using LD 0.05).

138 J. Environ. Hort. 19(3):137-139. September 2001

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



Table 3. Percentage of cuttings that rooted (averaged over all taxa) using four growth regulator treatments.

Treatment Active ingredient(s) Carrier Rooting (%)

1. Dyna-Gro liquid K-L-N 0.05% IBA, 0.10% NAA water 6338b

2. Wood's Rooting Compound 1.03% IBA, 0.66% NAA ethanol, dimethyl formamide 68.7ab
3. Hormo-Root 2 2.0% IBA talc 76.0a

4. KIBA 20,000 ppm KIBA water 47.4b

“Mean separation within columns by LSP £ 0.05).

of roots and the longest root indicated the means and theincluding early flowering inC. chingii (6) and the upright

standard errors were not independent. Therefore, the datashrubby habit, dense flower arrangement, and dark leaves of

were transformed by taking the square root of each measure-C. glabra C. yunnanensjsaandC. chinensisnake these taxa

ment (number of roots, length of longest root). Analysis of especially valuable sources of germplasmCercisbreed-

the square-root transformed data indicated a strong effect ofing.

species for both number of roots and longest root (Table 2). We chose different growth regulator treatments based in

For both measurements, there was no significant interaction part on the carrier (water, ethanol, or talc) and on the active

between species and treatment. The variability in performanceingredient(s) (IBA, KIBA, NAA), and were able to root plants

among individual cuttings was so large that there was no of each taxon using each treatment. In general, the Hormo-

significant effect of mat (block) or parent plant. Root 2 treatment was the most effective treatment among
Although our objective was to compare rooting success those we tested in rootirgercisspecies.

among various taxa, and not to compare various growth regu-  The cuttings from this study were transplanted and over-

lator treatments, it is possible to make limited statistical com- wintered, and will be selected for further testing after flow-

parisons among the four growth regulator treatments (Table ering to examine rooting ability from mature plants. We hope

3). The KIBA treatment resulted in 47% of cuttings rooting; to use the variation in rooting ability, both among species

Dyna-Gro resulted in 64% rooting; Woods resulted in 69% and withinC. canadensidsn a selective breeding program to

rooting; and Hormo-Root 2 resulted in 76% rooting. As stated broaden the genetic base of cultiva@mtcisand to develop

above, our primary goal in this experiment was to identify hybrid cultivars with superior ornamental attributes that

Cercis species or clones with superior rooting ability, and propagate readily from cuttings.

not to compare various rooting treatments directly. We there-

fore used an assortment of active ingredients, concentrations,

and carriers in order to ensure that our results were not com-| jterature Cited

promised by an adverse effect of a single growth regulator

or a significant treatment x taxa interaction. A nontreated 1. Dillion, D. and G. Klingaman. 1992. Hormone concentration and

control was unnecessary in this survey since levels of growth cutting maturity influences on rooting of redbud. HortScience 27:634

regulator concentration were not compared. Because we(AbStraC_t)'

found no significant treatment x taxa interaction, future stud- __2- Dim. M.A., and C.W. Heuser, Jr. 1987. The Reference Manual of

. . Woody Plant Propagation: From Seed to Tissue Culture. Varsity Press, Inc.,
ies could focus on various levels of growth regulator(s) Us- apens ca. T y

ing a single carrier. . . .
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