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Abstract

Loropetalum chinense (R.Br.) Oliv. is an Asiatic evergreen shrub with many desirable landscape characteristics. It is fast-growing,
tolerant to disease and insects, and produces an abundance of attractive flowers. Recently, the horticultural community has shown an
increased interest in the species since several pink-flowering selections (L. chinense var. rubrum) have become available. Due to the
relatively rapid introduction and commercialization of Loropetalum chinense var. rubrum, there has been some confusion concerning
the identity and distinctness of cultivars. This research used Randomly Amplified Polymorphic DNA (RAPDs) to examine the genetic
diversity of 14 L. chinense var. rubrum accessions, and 2 accessions of L. chinense. Results indicate the presence of 4 groupings
among the introductions, with many of the introductions having at least 1 or 2 other closely related selections. Most named introductions

Species used in this study: Loropetalum chinense (R.Br.) Oliv., Loropetalum chinense var. rubrum Yieh.

Significance to the Nursery Industry

Many Loropetalum chinense var. rubrum introductions
have been established into North America since the 1980s.
Many of these selections have been introduced by different
individuals; however, plant material has been obtained from
the same sources. This circumstance may lead to different
cultivars being named from the same material. This research
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uses DNA markers to examine L. chinense var. rubrum in-
troductions to identify diversity among introductions. The
results indicate the presence of 4 groupings among the in-
troductions. Many of the introductions, however, have at
least 1 or 2 other closely related selections. This informa-
tion will provide growers with a basis for decision-making
to avoid redundancy in cultivar propagation. Also, the data
presented are useful when making breeding decisions con-
cerning L. chinense var. rubrum.

Introduction

Loropetalum chinense (R.Br.) Oliv. is an Asiatic ever-
green shrub that belongs to the witchhazel family. Its natu-
ral range is in the Chinese provinces from Shantung to
Yunnan, and in a small area of Japan (1). Traditionally,
Loropetalum has been used for medicinal purposes by the
Chinese (2, 3), and for charcoal by the Japanese (1).
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Table1. Source and characteristics of Loropetalum chinense taxa examined.

Accession Year brought to Leaf/

(USNA Code)  North America flower color Asiatic source Route Cultivar name

A (160) 1989 green/pink Nihon Kaki Nursery, John Creech — Sylvester March ‘Blush’
Japan U.S. National Arboretum

B (176) 1990 green/pink Nihon Kaki Nursery, Ozzie Johnson — Atlanta Botanic —
Japan Garden — J.C. Raulston

C (274) 1991 green/pink Kairyo En Nursery, Barry Yinger — Hines Nurseries, TX —
Japan

D (275) 1989 green/pink Watanabe Nursery, Audry Teasdale Razzleberri™
Japan (Monrovia Nurseries, CA)

E (161) 1989 red/pink Nihon Kaki Nursery, John Creech — Sylvester March ‘Burgundy’
Japan U.S. Nat. Arboretum

F (162) 1989 red/pink Shanghai Botanic Garden, James Waddick — J.C. Raulston ‘Burgundy’
China

G (173) 1989 red/pink Shanghai Botanic Garden, James Waddick — Arnold Arboretum ‘Burgundy’
China — Mike Dirr (University of Georgia)

H 273) 1991 red/pink Shun So En Nursery, Barry Yinger — Hines Nurseries, TX Plum Delight™
Japan

1 (282) 1991 red/pink Nihon Kaki Nursery Mark Krautmann (Heritage Seedlings) Sizzlin’ Pink
Japan — Gayle Suttle (Microplant Nurseries)

J (323) 1989 red/pink Watanabe Nursery, Audrey Teasdale (Monrovia Nurseries) —
Japan

K (324) 1989 red/pink Nanjing Botanic Garden, Jian Gsu Pipa Horticultural Co. (China) —
China — P. Piroche (Piroche Nurseries, B.C.)

L (326) 1987 red/pink Nanjing Botanic Garden, Jian Gsu Pipa Horticultural Co. (China) Fire Dance™
China — P. Piroche (Piroche Nurseries, B.C.)

M (888) 1991 red/pink Kairyo En Nursery, Barry Yinger —
Japan

N (999) 1994 red/pink Shibamichia Honten Nursery, Sylvester March (USNA) —
Japan

0 (174) Unknown green/white Unknown Magnolia Nursery, AL —

P (325) 1987 green/white Nanjing Botanic Garden, Jian Gsu Pipa Horticultural Co. - Snow Dance™
China P. Piroche (Piroche Nurseries, B.C.)

Loropetalum was first introduced to North America as a
landscape plant in the early part of this century (4). In the
US, growth of Loropetalum is best suited to USDA hardi-
ness zones 7b to 9 (5, 6). Despite its early introduction and
favorable landscape qualities (abundant flowers, tolerance
to disease and insects), Loropetalum is underutilized in south-
em landscapes (4, 6).

The availability of pink-flowering selections of
Loropetalum (Loropetalum chinense var. rubrum Yieh) has
stimulated interest in the species among the horticultural
community (7, 8). Over 15 introductions have been estab-
lished in North America since the late 1980s. Since many of
these introductions were brought to North America by dif-
ferent individuals, but collected from the same sources, sev-
eral of the introductions are possibly the same. The inde-
pendent naming of these introductions has already caused
confusion in the woody ornamental industry.

The introductions are difficult to identify by morphologi-
cal characteristics. Although differences in leaf size and
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coloration are evident, stage of growth, cultural conditions,
and environment influence uniformity. Additionally, it is
difficult to distinguish unique cultivars because none of the
introductions have been grown to maturity in North America,
and few have been compared side by side.

This work determines the distinctiveness of the L. chinense
var. rubrum introductions by examining DNA similarities
using Randomly Amplified Polymorphic DNA (RAPD)
markers (9, 10). When used to examine woody landscape
plants, RAPD markers will not define cultivars because a
cultivar may consist of more than one clone. However, this
procedure does allow for the identification of clones, and
may provide insight into which clones are closely related
and which are genetically distinct.

Materials and Methods

Fourteen pink-flowering and 2 white-flowering clones
were assembled by the U.S. National Arboretum (Table 1)
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Fig.1. Cluster analysis of RAPD data using the unweighted pair-group
method, arithmetic average (UPGMA) method. Taxa codes are
as per Table 1.

and maintained under greenhouse conditions. The 14 pink-
flowered accessions represented the breadth of diversity in
L. chinense var. rubrum in North America as of August 1994.
Since then, four other taxa have been reported by Dirr et al.
(11) and a fifth is being evaluated by Hines Nurseries (Rob-
ert Grove, pers. comm.).

Fully expanded leaves were removed from plants and fro-
zen at —20C (-5F) until used. DNA was extracted from ap-
proximately 0.5 g of leaf tissue using the nuclei-concentra-
tion method of Wilson (12), followed by the CTAB-based
DNA isolation technique of Saghai-Maroof et al. (13).

RAPD reactions were performed as per Gawel and Bartlett
(14). Thirty RAPD primers were used: OPA1-20 and OPB1-
10 (Operon Technologies, Alameda, CA). Products were
separated on 2% TAE agarose gels (15), stained with
ethidium bromide and photographed. Size and brightness
of amplified products were determined using RFLPScan
(CSPI, Billerica MA). Only products that were between 250
and 1,000 bp and in the upper 75 percentile of brightness
were included in the analysis. RAPD products that differed
in size by more than 1% were considered different. Genetic
distance calculations (16), principal components analysis
(PCA) and UPGMA clustering were computed using
NTSYS-pc (17).

Results and Discussion

The nuclei concentration step in the DNA extraction pro-
cedure was a prerequisite to obtain amplifiable DNA from
L. chinense var. rubrum. When this step was not included,
either no DNA, or DNA that would not amplify was ob-
tained. The described method was designed to separate nu-
clei from cytoplasmic components (12). Tissues of L.
chinense are known to contain high levels of tannins (3,
18), and it is surmised that these compounds were respon-
sible for contaminating the DNA when the nuclei concen-
tration step was not used.

Of the 30 primers used, 18 produced monomorphic re-
sults and 12 produced polymorphic results. A total of 57
polymorphisms were scored from these primers. The statis-
tical analyses included only data from the primers that yielded
polymorphisms. Results of the UPGMA analysis and PCA
are presented in Figures 1 and 2, respectively. The UPGMA
analysis depicts 4 groupings of accessions. While there are
similarities within each group for leaf and/or flower color,
these groupings do not correlate exclusively with leaf or
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Fig.2. Principal Components Analysis (PCA) of RAPD data. Taxa
codes are as per Table 1.

flower color. The same circumstance is observed in the prin-
cipal components analysis (Fig. 2). For example, accession
I (Sizzlin’ Pink) has red leaves and pink flowers, yet ac-
cording to the RAPD data, its DNA was most similar to
accessions O and P (green leaves, white flowers).

The principal components analysis presents a more graphi-
cal representation of the data than does the UPGMA clus-
tering. This treatment of the data illustrates the closeness of
the relationships within most of the groups, and illustrates
the diversity in the centermost group of the UPGMA analy-
sis. Accessions F and G showed no differences in RAPD
banding patterns. These accessions came to the USNA by
different routes, but the cuttings were taken from the same
plant at the Shanghai Botanic Garden (Table 1).

The four green-leafed, pink-flowering accessions (A, B,
C, D) grouped together and exhibited similar morphologi-
cal characteristics when compared as small plants under
greenhouse conditions at the USNA (R. Johnson, unpub-
lished). Three of the four are considered to be the same cul-
tivar (A, B and C). Dirr et al. (11) evaluated selected variet-
ies of L. chinense var. rubrum based on morphological char-
acteristics, and concluded the varieties ‘Blush’ (A) and
‘Razzelberri’ (D) are probably clones. Our analysis revealed
a close, but not identical, relationship between these clones.
Five of the 57 RAPD fragments were different. This contra-
diction may be due to the relatively recent introduction of L.
chinense var. rubrum. Little information exists concerning
the behavior of varieties as they mature, and most morpho-
logical comparisons to date have been performed on imma-
ture specimens. Although all four accessions (A, B, C, D)
looked similar at a young age, differences may become ap-
parent in mature specimens. Conversely, if genetically dis-
tinct clones are morphologically indistinguishable, the clones
may be considered the same cultivar.

The most diverse group appears to be Group 2 (Fig. 2).
Even though two different clones of the red-leafed types are
similar enough that they have been named ‘Burgundy’ (E,
and F/G), they are relatively distinct based on RAPD data.
Accession I was named ‘Burgundy’, but has been re-named
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Sizzlin’ Pink. Accessions E and I both came from the same
nursery, but via different routes and in different years. Al-
though our analysis places them in the same general group,
they are separated within this group.

Dirr et al. (11) reports sufficient morphological dlffer—
ences in L (Fire Dance™) and ‘H’ (Plum Delight™) to war-
rant defining these accessions as different cultivars. Qur
analysis also makes this distinction. Our analysis found ac-
cessions K and N to be similar to each other, and distinct
from the other groupings. A similar circumstance is found
in the relationships between accessions L (Fire Dance™), J
and M.

The data presented here indicate RAPD differences among
plants with similar leaf and flower colors. It also indicates
that a large proportion of these plants have at least one other
similar accession. Knowledge of these relationships is im-
portant when making breeding decisions concerning L.
chinense var. rubrum. For example, if the production of a
genetically diverse population is desired, within-group hy-
bridizations of plants from groups 1, 3 or 4 would not pro-
duce as much variability as between-group crosses of these
plants. The data presented is also useful to growers who
want to reduce redundancy in the varieties of L. chinense
var. rubrum they choose to propagate. Additionally, for those
interested in the establishment of collections of L. chinense,
the information presented here will be useful in determin-
ing which accessions will contribute the most or least ge-
netic diversity to a collection.
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