
ABSTRACT 

HATCH, LAURENCE CHAMBERS. Taxonomic Studies of Cultivated 

Juniperus horizontalis Moench. (Under the direction of 

Dr. Paul R. Fantz.) 

Juniperus horizontalis Moench is the most important 

coniferous ground cover species cultivated in North America. 

The species accounts for several million dollars annually in 

ornamental container production. The "creeping juniper" is 

a significant part of North Carolina landscapes and nursery 

production operations. 

Problems with identification and nomenclature of 

Juniperus horizontalis and its cultivars have been iden-

tified from literature and study of living herbarium col-

lections. A sampling procedure has been constructed to min-

imize taxonomically insignificant variations between and 

within cultivar populations. 

Concepts of botanical and horticultural nomenclature 

were assessed with respect to vegetatively-propagated 

species. Guidelines for defining monoclonal cultivars and 

dete~mining original clones have been suggested. These con-

cepts have been integrated with traditional and modern con-

cepts of species delimitation in the genus Juniperus L. A 

dichotomous key has been prepared for separating low-growing 

juniper species in cultivation and common cultivars of 

Juniperus horizontalis in the United States. Emphasis was 
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1. INTRODUCTION 

Juniperus horizontalis Moench is perhaps the most 

important coniferous ground cover species cultivated in 

temperate climates. The major function in the modern 

landscape is that of a dense evergreen ground cover. Native 

to habitats as diverse as coastal sand dunes or inland 

swamps, this species remarkably is adapted to many soils and 

exposures. Cultivated for their blue, blue-green, green, 

grey, golden or variegated foliage, garden selections offer 

a wide range of colors. Procumbent selections are employed 

as mat-like ground covers while taller decumbent cultivars 

can also be used for foundation plantings. All of the 

cultivars root readily from cuttings, respond well to 

container culture, and quickly grow to saleable plants, 

making them ideal nursery subjects. Although some selec-

tions are afflicted by Phomopsis juniper blight in some 

regions of the country, most cultivars are regarded as ideal 

in the modern low maintenance landscape. 

The native distribution of the species throughout upper 

North America has allowed extensive selection for horti-

cultural purposes. It is the purpose of this study to 

identify, describe and correctly name the many cultivars 

grown throughout the world. 

1.1 Taxonomic History 

Juniperus horizontalis was first named and described by 

Moench (1794) as a taxon distinct from J. sabina L. 



Although Moench nowhere indicates the type locality as North 

America, he notes that reproductive structures had not yet 

been seen. This suggests the plants known to him belonged 

to a recently introduced exotic species. If Moench had been 

referring to a low-growing variant of European J. sabina L., 

as some suggest, reproductive material should have been 

available. Although some of these prostrate forms of 

J. sabina agree well with Moench's habit description, 

reference to "foliis ... mucronatis'' confirms he had the 

American species with its unique apiculate apex. 

It has also been suggested that Moench may have been 

referring to another exotic species of low-growing juniper. 

He also certainly had no access to~- procumbens (Endl.) 

Miq. or J. sargentii (Henry) Takeda, which were not known to 

the Western world until the late nineteenth century. The 

very horizontal J. davurica Pall., although known at the 

time of Moench's study, lacks the apiculate apex he men-

tions. 

Loudon (1838) described J. sabina var. alpina based on 

plants in the Royal Horticultural Society's garden. He 

often is recognized as the first person to identify garden 

selections of woody plants in infraspecific rank, most of 

which are cultivars today. Rehder (1925) transferred this 

variety to Juniperus horizontalis, making Loudon the first 

individual to recognize a garden variant of the American 

species. 
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Rehder (1915) was the first author to specifically 

designate infraspecific taxa using the name~- horizontalis 

Moench. His var. douglasii (Waukegan juniper), was the most 

popular cultivated selection for many years, although Rehder 

himself did not discover it. However, the brevity of the 

original description is very much responsible for the name's 

application to many other glaucous selections of the spe-

cies. Rehder (1925) produced very detailed descriptions of 

three additional taxa, 'Glomerata', 'Plumosa' and 'Alpina', 

citing nursery sources and designating the first type 

specimens. The quality of his later descriptions rarely has 

been matched. Rehder also was the first to note that 

vigorous shoots of the species may be ternately whorled, 

particularly in vigorous shoots of his variety plumosa. 

Rehder's attention to the sometimes difficult separation of 

J. horizontalis from J. sabina is particularly noteworthy. 

Kammerer (1931) described 'Grey Carpet', the first 

fancy-named selection, along with a discussion of juniper 

trials at the famous Morton Arboretum collection. 

Slavin (1932) using the rank of forma, named the plants 

known today as 'Procurnbens' and 'Variegata'. Slavin's 

treatment is perhaps the most detailed and critical eval-

uation of garden junipers prior to the work of Hornibrook. 

The Plumfield Nursery of N~braska (late 1930~) selected 

a large number of seedlings, primarily from Rocky Mountain 

seed, releasing a series of Latin-named cultivars. This 

first intensive evaluation of seedlings signaled the first 
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acceptance of Western phenotypes in the nursery trade, that 

previously had grown only Maine and mid-western clones. 

Although many of the early Plurnfield selections have been 

abandoned in the nursery trade, several are still worthy 

subjects for ground covers. 

Hornibrook (1938) provided the most extensive and 

knowledgeable treatment of garden junipers to date. Al-

though he was not aware of some important American se-

lections, his descriptions of the popular American 'Glauca' 

and 'Bar Harbor' are superior to many found today. 

Grootendorst (1940) described additional cultivars, 

bringing the total of variants known in Europe to thirteen. 

Grootendorst also provided some critical comparisons of 

similar cultivars, recognizing the growing potential for 

identification problems. His use of very conservative taxa 

conveyed the monoclonal cultivar concept. 

Fassett (1944ab; 1945abc) in his classic five-part 

series identified morphologically the existence of hybrids 

of i· horizontalis with other species in North America. 

Although he felt these hybrids were not related to 

cultivated material, his critical concepts of the species 

are of great value in horticultural taxonomy today. 

VanMelle (1947) published the first book devoted 

exclusively to juniper taxonomy, blending a familiarity with 

both nursery and herbarium specimens. Although this work 

does not treat J. horizontalis specifically, his integration 
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of botanical varieties with cultivated varieties has en-

couraged similar study in other species complexes. 

working with many of the same specimens known to 

vanMelle, Cornman (1947) arrived at more liberal interpre-

tations of infraspecific taxa in his monograph. Although 

Cornman failed to appreciate the distinction between 

J. horizontalis 'Wiltonii' or 'Douglasii', he is the first 

author to mention the now famous 'Wiltonii' or 'Blue Rug' 

juniper. Citations of herbariurn specimens for various 

J. horizontalis clones represent the first nationwide survey 

of important garden collections. 

Hall (1952) utilized branching patterns in the identi-

fication of J. virginiana and~- ashei and their possible 

introgressants. Precision of biometric studies in Juniperus 

was improved by definition of particular leaf and shoot 

types. 

More (1956) described a series of commercially useful 

cultivars not previously found in the literature. His 

exploitation of additional Western populations resulted in 

such desirable cultivars as 'Glenmore'. 

The Monrovia Nursery Company (1950s) carried out 

cultivar evaluations, resulting in the selection of the 

famous 'Emerald Spreader' and 'Turquoise Spreader' junipers. 

Together with the releases by More, Plurnfield Nursery and 

Canadian institutions in the corning decade, the exclusive 

cultivation of eastern and rnidwestern clones was corning to 

an end. With the horticultural use of greater morphological 
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and physiological diversity, regional cultivar evaluations 

and recommendations could be made with confidence. 

Although not naming any new cultivars, Boom (1959) was 

the first to transfer many of the older varieties and forms 

to the newly authorized rank of cultivar. DenOuden and Boom 

(1965) provided the first major compilation of cultivar 

information since Grootendorst, thereby becoming a standard 

reference guide today. 

Welch (1966) substantially improved the descriptions 

with the addition of personal observations that are notice-

ably lacking from many previous works. 

Hillier (1968) described additional cultivars, such as 

'Montana' and 'Coast of Maine', the latter cultivar almost 

unknown in American collections. 

Bauman (1969) at the University of Delaware performed 

the first chemical study at the cultivar level, using Thin 

Layer Chromatography (TLC) procedures. Results of this 

study show the limited usefulness of TLC for cultivar level 

work, but provide very excellent source information and an 

extensive set of cultivar vouchers. 

Bean (1970) described the species in detail and dis-

cussed the cultivars most common in European gardens. 

Krlissman (1972) provides a number of very detailed 

cultivar descriptions, based on.personal familiarity and a 

lifetime of work on conifers. 
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largest proportion of these names result from the cultiva-

tion of nearly all horticulturally valuable phenotypes. In 

Juniperus horizontalis the body of nomenclature is less 

confused than the misunderstood J. chinensis L. complex or 

J. communis which has been cultivated for many centuries. 

However, the great value of J. horizontalis in landscapes of 

the civilized world has led to naming and misnaming of many 

forms. Factors which have contributed to the taxonomic 

confusion surrounding J. horizontalis in cultivation are 

presented in Table 1.1. 
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Munson (1973) at Cornell University made keys to 

several cultivars with carefully defined descriptions and 

many herbarium vouchers. 

Harrison (1974) provides very clear and detailed color 

photographs to many cultivars, including personal obser-

vations on annual growth rates. 

Fretz (1977) analyzed terpenes in 10 different culti-

vars by gas chromatography, accurately separating several 

clones of the 'Plumosa' group. His results suggest the 

potential for chemical analysis in identifying clones with 

very similar morphology but different commercial and 

regional importances. 

Welch (1979) greatly expanded the number of cultivars, 

providing historical, morphological and landscape informa-

tion on each. In J. horizontalis and other species, cul-

tivattare placed in cultivar or clonal groups based on 

common origin and similar morphology. 

Schneider and Hasselkus (1983) reported on 33· cul-

tivars, detailing observations of foliar density, blight 

susceptability, cultivar origins and overall value in the 

mode~n landscape. Their treatment represents the most 

comprehensive evaluation available to date. 

1.2 Taxonomic Problems 

The genus Juniperus contains at least 3,000 different 

names when different ranks for infraspecific epithets and 

homonyms are counted (Hatch, unpublished files). The 
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Table 1.1 Factors promoting difficulties in the identi-
fication and nomenclature of J. horizontalis 
in cultivation. 

Factor 

Lack of complete 
cultivar collections 

Several names 
applied to a 
single clone 

Renaming older 
Latin cultivars 
with fancy names 

Inappropriate lumping 
of clones under one 
cultivar name 
(polyclonal cultivars) 

Lack of uniform 
ages in cultivar 
collections 

Inadequate origi-
nal cultivar 
descriptions 

Mislabeling of 
plants 

Many cultivars 
selected from narrow 
geographic ranges 

Selection based 
on phenotypic 
extremes 

Leaf lengths and 
divergences dif-
ficult to measure 

Explanation and examples 

Determination of synonyms and 
similar cultivars becomes difficult 

Lack of communication between North 
American and European nurseries 
resulted in the use of 'Blue Chip' 
and 'Blue Moon' for the same clone 

'Grey Carpet', 'Sunspot' and 'Blue 
Rug' are commercial synonyms 
of 'Douglasii', 'Variegata' 
and 'Wiltonii', respectively 

'Bar Harbor' and 'Douglasii' have 
been interpreted incorrectly 
as geographical varieties, 
making the names 
horticulturally meaningless 

Age or senescence of plants does 
not permit accurate comparison 
of older cultivars with new ones 

The use of few or subjectively de-
fined terms has made many descrip-
tions open to misinterpretation 

Errors in labeling from clerical 
error, ignorance or outright fraud 
result in unreliable collections 
and questionable nursery stock 

Selection from a narrow genetic 
base (i.e., coastal Maine) results 
in cultivars with common ancestry 
and similar phenotypes 

Preference for very blue and very 
prostrate appearance has produced 
many similar phenotypic 
combinations 

Many critical differences between 
clones are measured in millimeters 
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Table 1.1 (continued) 

Factor 

Hundreds of secon-
dary branchlets 

Parallel selec-
tions in other 
species 

Introgressive 
hybrids broughtinto 
cultivation 

High fertiliza-
tion regimes in 
in the nursery 
industry 

Absence of age/ 
stress characters 
the literature 

Long maturation 
time of plants 
in gardens 

Difficult quan-
tification of 
dis ti·ngui shing 
characters 

Corrective prun-
ing procedures in 
nursery production 

Absence of cul-
tivar keys 

Explanation and examples 

Quantification of branching differ-
ences is more complex compared to 
less diffusely branched conifers 

Other Juniperus species, particu-
larly J. sabina are being selected 
for traditionally unique characters 
of J. horizontalis. Glaucousness, 
prostrateness and foliar density 
occur in new cultivars of several 
species that formerly lacked these 
characters 

Hybrids with~- virginiana and 
~- scopulorum in cultivationwhich 
obscure traditional species 
boundaries 

Cultivars with normally appressed 
foliage and slow growth become fast 
growing with diverging leaves for 
short periods of time 

Morphological changes due to age 
and stress are seldom reported; 
some common cultivars become 
similar to rare ones under poor 
growing conditions and vice versa 

Determinations of clone sex often 
require many decades of growth. 
Some cultivars appear to be sterile 
in cultivation regardless of age. 

Cultivar selections often differ 
in foliage color and foliar 
density, which are difficult to 
measure in field studies 

Severe pruning of young plants to 
increase foliar density changes 
branchi.ng pattern and overall form 
for short periods of time 

No comprehensive cultivar key is 
now available 
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2. MATERIALS AND METHODS 

2.1 Sources of Cultivar Material 

Because of the horticultural emphasis of this study, 

cultivar material was obtained from both herbarium and 

living collections. Herbarium collections were primarily 

utilized to examine original plants no longer living and to 

determine the cultivar concepts and interpretations of 

earlier investigators. Some cultivars are extinct, or nearly 

so, and herbarium vouchers were used to augment literature 

descriptions or limited field data. 

Herbariurn specimens were examined from the following 

institutions and are cited by the abbreviations found in 

Index Herbariorum: 

Harvard University - Gray Herbarium (GH) 
Arnold Arboretum (A) 

New York Botanic Garden (NY) 
United States National Arboretum (NA) 
Morton Arboretum (MOR) 
Bailey Hortorium, Cornell University (BH) 
Duke University (DUKE) 
North Carolina State University (NCSC) 
Longwood Gardens (KEN) 

Voucher specimens from this study will be deposited with the 

abova institutions as noted in Section ~.I .2. 
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The following living collections have been visited in 

the last two years. 

North Carolina 
North Carolina State University Arboretum, Raleigh 

(conifer collection; new research collection on 
Juniperus horizontalis) 

Sarah P. Duke Gardens, Duke University, Durham 
Coker Arboretum, University of North Carolina, Chapel 

Hill 

Illinois 
Chicago Botanic Garden, Chicago 
Morton Arboretum, Lisle (juniper collection of 

Dr. M. T. HalD 

Pennsylvania 
Longwood Gardens, Kenneth Square (Bauman, 1969) 
Tyler Arboretum, Lima (Juniperus horizontalis 

collection of R. Montgomery) 

Washington, D.C. 
National Arboretum (Gotelli Conifer Collection) 

Wisconsin 
University of Wisconsin Arboretum, Madison (juniper 

collection of Schneider and Hasselkus, 1983) 

Tennessee 
University of Tennessee Arboretum, Oak Ridge (juniper 

collection) 

New York 
Cornell University Plantations and Ornamental Test 

Garden, Ithaca 
Durand-Eastman and Highland Parks, Rochester (pineta) 

.A large number of rootable cuttings have been received 

by mail from institutions and private individuals in the 

United States and Canada. These sources are cited in 

Section~- 1.2 

In order to permit the future study and regional 

evaluation of cultivars in the State of North Carolina, a 

reference collection of true-to-name cultivars is being 
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assembled at the North Carolina State University Arboretum. 

The collection currently contains 53 named cultivars of 

Juniperus horizontalis plus a number of alleged cultivars 

that properly belong to other Juniperus species. The 

purposes of this reference collection are: 

1. Provide uniform growing conditions for cultivar 
evaluations and recommendations in future years. 

2. Demonstrate new or little known cultivars to 
arboretum visitors. 

3. Serve as a living documentation of material on 
which descriptions have been based. 

4. Allow future data gathering on new cultivars that 
are too young to measure and describe fully at the 
present time. 

5. Serve as a source of propagation wood for plants-
men desiring true-to-name cultivars with docu-
mented source and identification. 

The plants contained in the collection have been 

obtained from the sources mentioned in the descriptions and 

all accessioned plants have been measured in their present 

state to contribute to the total data set. Since this shoot 

data is based on the cutting~ performance in another 

locality, it is hoped that these very same shoots once 

rooted and established in North Carolina will be an accurate 

gauge of environmental effects imposed on the clone. This 

provides not only uniform clonal material but shoots of the 

same position on the mother plan~ which may minimize 

plagiotropic differences in shoot elongation. 

Specimens in the collection are cited with a hyphenated 

numbering system. The first numeral in the listing refers 

13 



to the year of accession and the second, to the research 

number used in this study. Neither number relates to other 

species in the arboretum collection since the numbers were 

independently selected for Juniperus horizontalis only. 

An example: 

'Tures' 83-96 = research entry 96 accessioned in 1983. 

2.2 The Biometric Method 

Difficulties encountered in the identification of 

Juniperus by vegetative morphology result from the great 

variability in branching patterns within individual plants. 

With the apparent lack of a uniform foliage mass, compari-

sons between cultivars have not been made with any consis-

tent results. The first attempt to identify and define 

specific foliage patterns in the genus originated with the 

doctoral work of M. T. Hall (1952). Investigating the 

relationship between Juniperus virginiana L. and J. ashei 

Bucholz, Hall makes the following statement: 

"In general, investigators considered a plant as 
either branching or unbranching and have let it go 
at that. When studied carefully, however, the 
branching pattern in Juniperus proves to be a 
character of value in separating not only species 
from species but also interspecific hybrids from 
the parent species." 

Defining the branching units, Hall delimited the following 

terms: 
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"Whips": long shoots accounting for rapid growth of 
the shoot system. 

"Spurs": short shoots with photosynthetic function but 
of limited growth. 

Frequences of whips and spurs, subjectively defined, was 

plotted for both of the species, allowing a visual represen-

tation of each pattern. 

More recent literature dealing with cultivars of 

Juniperus horizontalis has not made use of these terms. 

However, reference is made to "whip-cord-like shoots" 

("whips" of Hall) and "tufted foliage" ("spurs" of Hall). 

The terms "branches," "branchlets," and "sprays" occur in 

the literature in recognition of several different shapes, 

growth rates or orders of branching. All three terms are 

utilized in cultivar descriptions in the Manual of 

Cultivated Conifers (denOuden & Boom 1965), but none are 

defined. The terms "branchlet" and "spray" are often used 

interchangeably. 

In modification of the terminology used by Hall, whip 

shoots and spur shoots are defined as follows: 

Whip Shoot= a vigorous shoot axis consisting of 
several years of growth consisting of shoots 
with lateral branches less than the measured 
length of the primary axes; a bilaterally 
symmetrical shoot. 

Spur Shoot= a tufted shoot system consisting of 
several years of growth consisting of shoots 
with lateral branches equal or greater in 
length than the primary axes or branching 
dichotomously; an asymmetrical shoot (Figure 
2. 1) . 
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In general, the following distribution of shoot types 

can be noted in cultivated plants: 

whip shoots predominate - plants under 10 years in age. 

whip and spur shoots in near equal numbers - healthy 
mature plants over 10 years age. 
- highly stressed plants under 10 
years age. 

spur shoots in predominance - stressed, unhealthy 
plants over 10 years age. 

Several associations with leaf morphology and reproduc-

tive structures are noted in Table 2.1. 
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Table 2.1 Whip and spur shoot character trends. 

Character 

Leaf appression 

Cone number 

Leaf length 

Symmetry 

Three-dimen-
sional shape 

Foliage density 

Position 

Direction of 
growth 

Whip shoot 

Generally less 

None or fewer 

Generally greater 

Bilateral 

Flattened, tri-
angular 

Generally less 

More peripheral 

Horizontal 

Spur shoots 

Generally greater 

Rarely none or greater 
in number 

Generally less 

Asymmetrical 

Tufted spherical to ovoid 

Generally greater 

More central 

Vertical 

Whip shoots are the tendency of healthy young plants 

and spur shoots of mature and senescent plants. Whip shoots 

represent the best genetic potential of the cultivars as 

found in cultivation. Since cultivated plants seldom retain 

ornamental merit over 20 years (unless rigorously 

maintained), the frequency of whip shoots in garden plants 

is greater than for spur shoots. Therefore, it is useful to 

define two classes or positions of whip shoots: 

Terminal Whip Shoot= the current year's increment of 

growth on the whip shoot continuous with the primary 
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axis of the entire whip shoot, positioned radially from 

the plant's center. 

Lateral Whip Shoot= several current-year increments of 

growth on the whip shoot developed laterally from the 

primary axis of the entire whip shoots, positioned 

perpendicular to the main axis or projecting at an 

angle towards the periphery of the plant (Figure 2.2). 

Each whip shoot has but one terminal whip shoot and 

generally several lateral whip shoots. Generally, the 

lateral whip shoots are shaded in the foliage mass. 

19 

2.2.1 Determination of Age Increments on Terminal Whip Shoots 

Some of the useful measurements of cultivars of 

Juniperus horizontalis vary appreciably from one year's 

growth to the next. For instance, leaves usually become 

more elongated as they age. Identifying these differences 

requires the determination of annual growth increments on 

the terminal whip shoots. Since older growth increments are 

more Erone to have no living leaves in dense cultivars, the 

majority of useful measurements are made on the growth 

increment just completed at the time of sampling. This most 

recent elongation of the terminal whip shoot is hereafter 

known as the current year's growth. 

Identification of the differences in these increments 

of terminal whip shoot, usually requires examination of the 
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leaves on the main axis of the shoot. These leaves are 

known as Stem leaves. Leaves borne on the secondary, 

tertiary or quaternary divisions can be termed Lateral Shoot 

Leaves. Specific types of Lateral Shoot Leaves can be 

termed Secondary Shoot Leaves, Tertiary Shoot Leaves and 

Quaternary Shoot Leaves. 

Separation of the current year's growth from the past 

season's growth generally is accomplished without diffi-

culty. However, separation of two-year-old growth incre-

ments from three-year increments, and three from four, etc., 

rarely is possible because of secondary stern thickening and 

death of most stem leaves (Table 2.2). 

Table 2.2 Characters for determining current year's growth 
increment. 

Current year's growth 

Main stem light green 

Main stem glaucescent 

Stem leaves living (green) 
or rarely with brown 
attached portion 

Shortened internodes 
proximally 

Cones lacking or immature 

Two-year-old growth 

Main stem light to dark brown 

Main stem non-glaucescent 

Stem leaves mostly dead (brown) or 
rarely with green apex and brown 
attached portion 

Shortened internodes distally 

Cones lacking or mature 

On herbarium specimens where color has faded or green-

house grown plants with year-round growth, these 
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distinctions often are impossible to make. On some shoots, 

never more than 5% of those sampled, completely dead brown 

leaves occur on the current year's growth that is otherwise 

green, glaucescent and vigorous. Such leaves appear to be 

the last leaves produced the previous year and which func-

tion as a primitive bud covering the apical rneristern. 

Should these leaves be damaged or killed by adverse winter 

conditions, they may persist on the base of the terminal 

whip shoot as it elongates. Generally, the terminal whip 

shoot is located distally from the first node with complete-

ly green and living leaves. This point is called the Point 

of Growth Separation. 

2.2.2 Organization of the Shoot System 

Unlike some other juniper species with fifth and sixth 

order divisions of the terminal whip shoot (Hall 1952), 

Juniperus horizontalis is branched in third and fourth order 

divisions. Some cultivars consistently have fourth order 

divisions, while others have third order only, and still 

others have both degrees of division. 

The main axis of the terminal whip shoot on which the 

stern leaves are borne is known as the terminal shoot (Figure 

2.3). The second order shoots which develop from the 

terminal shoot are known as secondary shoots. Third and 

fourth order shoots are known as tertiary shoots and 
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---------------• TERMINAL WHIP SHOOT (TWS) 

--•---------•-• FIRST SECONDARY SHOOT (FSS) 

-----••••••••••••• FIRST TERTIARY SHOOT (FTS) ---
•---------• SECOND YEAR SHOOT TERMINUS 

Figure 2.3 Types and positions of terminal and lateral shoots. 
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quaternary shoots, respectively. Lateral shoots are all the 

shoots of second order and higher as a collective group. 

The number of secondary shoots on the entire terminal 

whip shoot is generally between 10 and 25. The total number 

of tertiary shoots is often over one hundred and the quater-

nary shoots many more when present. With such a complex and 

detailed number of higher order divisions, it is useful to 

select a standardized subsample of the entire biomass in the 

terminal whip shoot. The complexity of measuring and 

analyzing hundreds of small lateral shoots is perhaps one of 

the greatest obstacles in quantitative taxonomy of 

Juniperus. 

Lateral shoots which are produced at the apex of the 

shoot on which they are borne tend to be short and under-

branched compared to older shoots of the same order. An 

accurate appraisal of the genetic potential of any order of 

lateral shoot is best made by examining the oldest and 

most-developed shoot. The oldest secondary shoot, for 

example, is generally longer than younger secondary shoots 

and normally has more tertiary and quaternary shoots of 

greater length. In fact, the oldest secondary shoot in 

early spring often has the same number and length of higher 

order shoots as younger secondary shoots had in the fall 

when growth was completed. 

The oldest or first produced lateral shoot is defined 

as the first shoot of whatever order it occurs in the 

system: first secondary shoot, first tertiary shoot and 
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first quaternary shoot. Although there is only one first 

secondary shoot, each of the younger secondary shoots have 

tertiary shoots that were produced first on their branching 

axis. If there are 20 secondary shoots, there must be 20 

tertiary shoots that are the oldest on each of these secon-

dary shoots. In order to look at the most developed of 

these older tertiary shoots, the oldest tertiary shoot on 

the first secondary shoot should be examined. The best 

quaternary shoot to study is the oldest quaternary shoot on 

the first or oldest secondary shoot. In summary, the first 

or oldest secondary shoot is the main sample section on the 

terminal whip shoot and its oldest tertiary and quaternary 

shoots (Figure 2.4). 

By definition: 

First Secondary Shoot (FSS): = oldest secondary shoot 

on the terminal whip shoot. 

First Tertiary Shoot (FTS): = oldest tertiary shoot on 

the first secondary shoot. 

First Quaternary Shoot (FQS): = oldest quaternary shoot 

on the first tertiary shoot. 

All of these first shoots are proximal to young shoots of 

the same order on the same higher order shoot. That is, the 

first quaternary shoot is proximal to the base of the first 

tertiary shoot compared to younger quaternary shoots on the 

first tertiary shoot. 

All of the first shoots as defined, are longer and more 

highly branched than all other shoots of the same order in 
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the terminal whip shoot. In some rare instances, these 

first shoots may be stunted abnormally for some undetermined 

reason. In a few cultivars, reference is made to second 

secondary shoots, second tertiary shoots and second quater-

nary shoots which are the next oldest shoot to the first 

shoot of each order. These occasionally provide more 

reliable measurement of the shoot system when the first 

shoots of the same order are exceedingly variable and their 

lengths fall into very large ranges. If first shoots seem 

stunted or shorter on a regular basis compared to younger 

shoots of the same order, measurement of the first shoots is 

considered taxonomically valuable. In some cultivars, 

secondary and tertiary shoots of intermediate age (fourth to 

seventh oldest) are longer than first and second shoots on a 

consistent basis. 

In some instances where two lateral shoots arise from a 

single node, two first shoots are to be found. Because of 

the reduced light availability, the outer of the two first 

shoots was measured in the data taken in this study. In 

such cases, the outer first shoot is generally longer, 

although equal lengths are common. 
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To simplify the notation of shoot hierarchy, a numeri-

cal system of shoot naming is recommended in Table 2.3. 

Table 2.3 Numerical notation of vegetative shoots in 
Juniperus 

Shoot Name (as defined) Numerical Code 

Terminal Whip Shoot 

First Secondary Shoot 
Second Secondary Shoot 
Third Secondary Shoot 

First Tertiary Shoot 
Second Tertiary Shoot 

(oldest tertiary shoot on 
Second Secondary Shoot) 

First Quaternary Shoot 
Second Quaternary Shoot 

(oldest quaternary shoot on 
Second Tertiary Shoot) 

All secondary shoots (collective) 

All tertiary shoots (collective) 
All tertiary shoots on First 

Secondary Shoot (collective) 

1 

1-1 
1-2 
1-3 

1-1-1 
1-1-2 

1-2-1 

1-1-1-1 
1-1-1-2 

1-1-2-1 

1-x 

1-x-x 

1-1-x 
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Use of numerical shoot notations allows simplified data 

accumulation and improved appreciation of shoot hierarchy. 

For example, 1-1-2 (Second Tertiary Shoot) communicates that 

the tertiary shoot branches from the 1-1 or First Tertiary 

Shoot. 



2.2.3 Leaf, Secondary and Tertiary Shoot Arrangement 

Rehder (1925) reported that vigorous shoots of 

'Plumosa' were ternately whorled while most shoots in the 

species have opposite leaf arrangement. Many traditional 

keys have utilized opposite leaf arrangement in segregating 

out J. horizontalis Moench from some of the Asiatic species 

such as~ procumbens. The absence of ternately whorled 

leaves in many standard conifer references points to a 

general ignorance of this character. Munson (1973) has made 

use of leaf arrangement in his key to cultivated conifers by 

separating 'Admirabilis' ("equally opposite and ternately 

whorled") from 'Bar Harbor' ( "but a few ternately whorled") . 

Observations of these two cultivars shows that leaf arrange-

ment is correlated with vigor within (but not between) 

cultivars. That is, a vigorous shoot might be defined as 

150 mm in some cultivars but may easily be 220 mm in another 

cultivar. Thus, the separation of 'Admirabilis' from 'Bar 

Harbor' is dependent on the health of the plants studied if 

leaf arrangement is used as a key character. The absence of 

any ternately whorled shoots on older, weaker plants of 

'Admirabilis' is likely to result in wrong choices in~ 

dichotomous key if that character is highly weighted. 

Conversely, heavily fertilized container plants of 'Bar 

Harbor' have shown ternately who·rled stems in a frequency as 

high as 40% if whip shoots are considered. 

The prostrate clone offered under the name 'Douglasii' 

(now named 'Silver Sheen') has been observed to produce 
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occasional nodes with leaves in whorls of four. Three such 

stems were counted from plants at the University of Tennes-

see Arboretum. These nodes occur in stems in which about 

80% of the nodes are ternately whorled. Second year sec-

tions of the same stem showed some nodes with opposite leaf 

pairs. It would appear that leaf arrangement is highly 

plastic within short (30cm) stem sections. The occurrence 

of nodes bearing whorls of four leaves is previously unre-

ported for the species or other taxa in the genus. 

Development of leaf arrangement appears to closely 

follow sudden flushes of growth. Opposite-leaved stem 

sections from the past year shift into ternately whorled 

sections of growth in the new growth of some plants. 

Generally, however, new growth segments must grow several 

nodes before a shift in whorls of three is achieved. In 

some cases, a slowing of growth at the end of the season 

results in a return to opposite leaf arrangement. 

No significant differences in leaf width have been 

noted between leaves in opposite nodes versus ternately 

whorled. 

pccurrence of ternately whorled shoots often has an 

effect on the number of secondary and tertiary shoots 

produced per season of growth. The occurrence of three leaf 

axils at a node allows the opportunity for the development 

of two shoot primordia at the node, while one or none is the 

typical pattern. Oppositely-leaved nodes can also produce 

two lateral shoots, but with less frequency. However, since 
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the number of secondary shoots is greater on longer vigorous 

shoots because of more nodes, the contribution of two-shoot 

nodes may not be significant in all cases. Thus, a high 

secondary shoot number on long vigorous shoots can result 

from either: 1) more nodes, or 2) two-shoot nodes which 

occur with the ternately-whorled nodes often found on such 

shoots. 

The production of two shoots per node differs between 

opposite and ternately whorled nodes. Regardless of the two 

leaves which produce the two shoots on ternately-whorled 

shoots, the two shoots occur at 120 degree angles to each 

other. On opposite-leaved nodes, the double shoot com-

bination has the shoots at 180 degrees. This closer spacing 

on ternately whorled shoots creates a very different visual 

impact with regard to branching pattern. The bilaterally 

symmetrical production of two shoots per node on opposite-

leaved nodes presumably results in an equal weight dis-

tribution for the shoot. The ternately-whorled nodes are 

radially symmetrical and perhaps the uneven placement of 

branchlets results in different weight displacements in the 

shoot. 

It can also be noted that the production of two shoots 

on oppositely-whorled nodes generally occurs on nodes with 

lateral stem leaves. This maintains the flattened spray 

characteristic of the species and most cultivars. Since 

one-shoot nodes have most of their shoots from lateral 

leaves also, the net effect is more shoots but not a change 
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in the overall planar appearance of the foliage spray. 

Ternately whorled nodes with asymmetrical production of two 

shoots tend to obscure the bilateral symmetry of the foliage 

spray. Ternately whorled nodes producing only one shoot 

maintain some degree of symmetry for the spray by origi-

nating only from certain leaf axils. Two-shoot nodes with 

leaves in whorls of three represent a significant departure 

from the normal bilateral symmetry found in most shoots of 

creeping juniper. 

Designation of shoot positions relative to stem leaves 

requires identification of two types of stem leaves: 1) 

facial leaves and 2) lateral leaves. The facial leaves 

occur in 2-leaf nodes where the lamina are parallel to the 

ground or facing upward and downward. Lateral leaves occur 

in 2-leaf nodes but are oriented toward the left and right 

sides of the stem. No stem leaf designationsare made for 

3-leaf nodes since their orientation is not at right angles. 

These leaf positions are summarized in Table 2.5. 

Facial leaves are either of the upper facial or lower 

facial position. Lateral leaves may be designated as right 

or left on terminal whip shoots. However, shoot position 

from lateral leaves on secondary, tertiary and quaternary 

shoots is not consistent from left or right sides. Discern-

ible patterns are based on oute~ lateral or inner lateral 

position, facing toward the main axis of the terminal whip 

or facing away from it, respectively. For example, in some 

cultivars the first secondary shoot usually arises from 
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inner lateral leaves but rarely from outer lateral leaves. 

Therefore it arises from the right lateral leaf on the 

left-hand side, but from the left lateral leaf on the 

right-hand side. The pattern is based not on the handedness 

of the leaves but their position relative to the main stem 

for presumably anatomical reasons (Figure 2.4). 

In addition to the production of two shoots per node 

which often occurs in association with leaf arrangement, a 

number of other shoot arrangement patterns can be iden-

tified. The following generalizations can be made: 

2.5) 

(Figure 

1. Secondary shoots generally arise from alternating nodes 

along the terminal shoot. That is, every other node 

produces a secondary shoot. 

2. Secondary shoots alternate from left to right side of 

the terminal shoot in addition to alternating stem 

nodes. That is, a shoot emerges from the right, skips 

one node, emerges from the left, skips another node and 

then emerges from the right again. 

3. Secondary shoots generally arise from either left or 

~ight lateral leaves. 

4. Secondary shoots arise from upper facial or lower 

facial leaves in some cultivars but not in others. 

Such shoots from the axils 6f facial leaves obscure the 

bilateral symmetry of shoots by being directly left or 

right in most cases. 

32 



LEAF APEX POINTS: NODE 1 

U = upper facial leaf 
L = lower facial leaf 
0 = outer lateral leaf 

! 
NODE 2 NODE 3 

i l 

sideview 

I= inner lateral leaf (not visible, but opposite O leaves) 

Figure 2.4 Types and positions of leaves. 

NODE 4 

! 
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S. Secondary shoots arise from either lateral and either 

facial leaf with regularity in more erect species of 

Juniperus (i.e.,~- virginiana, J. chinensis). 

6. Secondary shoots arising from either facial leaf 

position tend to increase the density of the shoot. 

7. Tertiary shoots arise from the facial leaves with less 

frequency than do secondary shoots even in cultivars 

where secondary shoots commonly arise from all four 

stem positions. 

8. First Tertiary Shoot (FTS) commonly arises from the 

inner lateral leaf facing the terminal shoot. 

9. Second and Third Tertiary shoots (STS, TTS) alternate 

let+ and right sides as do secondary shoots, or are 

often opposite at one node in some cultivars. Because 

of the presence of secondary shoots on both sides of 

the terminal shoots, these lateral leaf positions are 

referred to as Inner Lateral Leaves and Outer Lateral 

Leaves. A First Tertiary Shoot (FTS) arising on the 

inner lateral leaf on the left side of the terminal 

shoot occurs on the right side; the FTS on the right 

side of the terminal shoot occurs on the left side. 

Thus, the pattern is inner/outer rather than 

left/right. 

10. Tertiary Shoots arise on alternating nodes down the 

secondary shoot as do secondary shoots on the terminal 

shoot. In some instances, the First and Second 
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Tertiary shoots occur at adjacent rather than 

alternating nodes. 

Common shoot arrangement patterns are presented in 

Table 2.4. Shoot and leaf terminology has been inte-

grated. 

The success of biometrics in Juniperus requires very 

carefully defined measurement procedures. It is necessary 

that all investigators have the same concepts of leaf 

length, gland length, shoot length or other characters which 

may be variously interpreted. 

In addition to a field notebook, it is strongly recom-

mended that both a clear acrylic millimeter ruler (300 mm) 

and a clear acrylic protractor be used in data gathering. 
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typical J. horizontalis 
with shoots from both 
lateral stem leaves. 

variant pattern with [ 
two shoots per node. 

variant of typical 
pattern with shoots 
also from upper facial 
stem leaves. typical of arborescent 

Juniperus species. 

] 
variant pattern with 
alternating lateral orientation 
but not alternating nodes. 

typical pattern with alternating 
nodes and alternating right and 
left lateral placement. 

Figure 2.5 Typical secondary shoot patterns and their variations. 
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Table 2.4. Tertiary shoot arrangement patterns in common cultivars. 

LEAF POSITION: U = UPPER FACIAL LEAF 
L = LOWER FACIAL LEAF 
I= INNER LATERAL LEAF 
0 = OUTER LATERAL LEAF 

SHOOT NAME: follows system proposed in Table 2.3 

1. Completely Alternating Pattern 

SHOOT 

1-1-1 
1-1-2 
1-1-3 
1-1-4 
1-1-5 

2. Double Inner Pattern 

1-1-1 
1-1-2 
1-1-3 
1-1-4 
1-1-5 

3. Common Two-shoot Pattern 

1-1-1 
1-1-2a 
1-1-3 
1-1-4 
1-1-5 

4. Common Upper Pattern 

1-1-1 
1-1-2 
1-1-3 
1-1-4 
1-1-5 

LEAF POSITION 

I 
0 
I 
0 
I 

I 
I 
0 
I 
0 

I 
0 
0 
I 
0 

I 
0 
u 
I 
0 

l-l-2b 
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2.2.4 Reliable Characters 

The following characters have been found reliable on 

the cultivar level in Juniperus horizontalis either indepen-

dently or in combination with other reliable characters. 

1) Terminal Whip Shoot Thickness: Although this character 

is variable with the vigor of the plants considered, 

certain cultivars have the tendenc» at leastJtowards 

2) 

comparatively thinner or thicker stems. 'Repens' has 

notably thin terminal whip shoots to 2.0 mm thick in 

some shoots, while 'Venusta' can have such easily 5-6 

mm thick. The average for most cultivars is a 2.5-4.5 

mm when considering only the most recent annual growth 

increment of the terminal whip shoot. This thickness 

includes the added thickness imparted by the attached 

or clasping portion of the leaves. But since their 

thickness is believed to be relatively constant, the 

thickness of the stem is proportionally greater. 

Terminal Shoot Length 

The length of the terminal shoot is measured from 

the Point of Growth Separation to the apex of the same 

~hip shoot. Terminal Shoot Length is the most conve-

nient means of assessing the vigor of plants. Whip 

shoots have a significantly higher value than do spur 

shoots within a given cultiVar. Furthermore, nursery 

plants tend to have higher values than do established 

or senescent plants because of high uptake of nutrients 

and water. Terminal shoots that are overtopped by 
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other terminal shoots also tend to have lower length 

measurements because of competition for available 

light. Terminal shoots are trimmed in nursery produc-

tion to achieve greater foliar density, and 

measurements may be temporarily lower until new growth 

the following season (Figure 2.6). 

A great deal of variability exists between plants 

and within plants with respect to Terminal Shoot 

Length. As a result, this measurement has minimal 

value in taxonomic considerations. 

In general, whip shoots range in length from 

60-250 mm long. Shoots less than 60 mm long usually 

have secondary shoots nearly as long and are best 

defined as spur shoots. Shoots over 250 mm long are 

generally not observed in this species except in young 

plants under high fertilization regimes. Most cul-

tivars have whip shoots which fall in the 100-200 mm 

range with occasional outlying values above and below 

the range. Statements about annual growth increment in 

some books and trade publications often represent 

substantial exaggerations or misconceptions. A 140 mm 

long shoot overtopping a 200 mm long shoot creates the 

superficial impression of growth nearly 300 mm long in 

a single season. Some stat~ments about annual growth 

represent increase in plant diameter rather than a 

unidirectional stern elongation. The actual annual 
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Figure 2.6 Terminal shoot length relative to overall growth habit. 
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increase in plant diameter is twice the largest Termi-

nal Shoot Length at a maximum, but usually is less. 

Since the most vigorous terminal shoots often occur at 

the very outer edge of creeping junipers, an estimation 

of one-and-one-half times Terminal Shoot Length can be 

used as a predictor of diameter increase in young 

prostrate plants. As the Main Shoot Angle increases, 

the contribution of Terminal Shoot Length to total 

diameter diminishes as the growth becomes more vertical 

than horizontal (Figure 2.6). 

3) Secondary Shoot Length 

Secondary Shoot Length is measured from the base 

of the First Secondary Shoot to its apex. This mea-

surement is an approximation of the apical or lateral 

dominance in the given taxon or physiological state. 

Within cultivars Secondary Shoot Length generally is 

greatest in cases where the terminal Shoot Length is 

proportionally large. However, the correlation breaks 

down because some First Secondary Shoots are abnormally 

stunted from what appears to be a suppression of the 

oldest secondary shoots. In some plants the oldest 

secondary shoots are similar in length to the youngest 

(sub-apical) shoots and those of moderate age are the 

most developed. This situation did not occur with any 

great regularity in the cultivars studied. 

Secondary Shoot Length is variable between and 

within plants similar to that described for terminal 
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shoots. However, there appears to be less variability 

in absolute values. Maximum value of Secondary Shoot 

Length appears to be taxonomically reliable in some 

cul ti vars. 

4) Tertiary Shoot Length 

Measured from the base of the First Tertiary Shoot 

to its apex, this measurement appears of greater 

taxonomic interest than the previous two length mea-

surements. In some cultivars there is a high frequency 

of stunted 2-3 mm long First Tertiary Shoots. The 

Second or Third Tertiary Shoots are conspicuously 

longer (6-15 mm) in such cases. First Tertiary Shoots 

of 2-3 mm long are not considered abnormally stunted 

when other tertiary shoots are not appreciably longer 

(2-5 mm). However, within plants there is sometimes 

extreme variability in Tertiary Shoot Length which 

cannot be explained in relation to Secondary or Ter-

minal Shoot Lengths. 

5) Secondary Shoot Number 

The total number of secondary branchlets per 

single terminal shoot (including the First Secondary 

Shoot) has proven to be taxonomically useful. Culti-

vars generally have values which range above or below 

15 in number. There are occasionally outlying values 

for some plants which are generally related to a low 

Terminal Shoot Length. There appears to be some 
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correlation between Secondary Shoot Number and Terminal 

Shoot Length within certain cultivars. 

6) Tertiary Shoot Number 

Measured as the total number of tertiary branch-

lets on the First Secondary Shoot, this value has shown 

to have less taxonomic value than the Secondary Shoot 

Number. Most of the cultivars investigated have very 

narrow ranges for this value, usually between 6 and 10 

branchlets. 

7) Quaternary Shoot Length and Number 

The length and number of quaternary shoots has not 

proven to be as significant as the actual presence or 

absence of a fourth-order division in the branch. 

Within cultivars there is a general consistency with 

regard to quaternary shoot formation. 

8) Shoot Arrangement 

Deviations from standard shoot arrangement pat-

terns for terminal whip shoots are of taxonomic sig-

nificance. Exceptions to this principle appear in 

cultivar descriptions (section 3.4); otherwise, the 

standard branching patterns apply. Several unusual 

patterns are listed in Table 2.5. 
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Table 2.5 Taxonomically significant variations in 

standard shoot arrangment. 

1. Secondary shoots arising not from alternating 

nodes, but occasionally from every third node or 

from two nodes in a row. 

2. Secondary Shoots arising from upper or lower 

facial stem leaves, rather than from lateral 

leaves. This variation is normally expressed as 

the mean number of shoots arising from facial 

leaves per terminal whip shoot. 

3. Tertiary shoots arising from facial leaves, rather 

than lateral leaves. 

4. Secondary shoots arising from all four leaf 

positions: upper facial, lower facial, right 

lateral, and left lateral. This is normally true 

of more upright cultivars or introgressants to 

arborescent species. 

5. Two secondary shoots arising from a single node. 

6. Two tertiary shoots arising from a single node. 
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9) Vertical Shoot Angles 

Measurement of the angles of shoot systems is of 

great value in the quantification of variability 

between cultivars. Of primary importance are the 

Vertical Shoot Angles, which are defined as follows: 

Vertical Secondary Shoot Angle (VSSA) = the angle 

between secondary shoots of intermediate age and 

the terminal shoot from which they have developed 

as viewed from the side of the terminal whip 

shoot. 

Vertical Tertiary Shoot Angle (VTSA) = the angle 

between tertiary shoots of intermediate age and 

the secondary shoots from which they have devel-

oped as viewed from the side of the secondary 

shoot. 

Although secondary or tertiary shoots on a given 

whip shoot generally have consistent angles regardless 

of age, younger shoots at the whip shoot apex generally 

have smaller angles. Older secondary or tertiary 

shoots generally have larger angles in some cultivars. 

In other cultivars the angles of older secondary or 

tertiary shoots are uniform with the same order shoots 

of intermediate age. These relationships and visual 

definitions of the Vertical·Shoot Angles are summarized 

in Figure 2.7. 

The Vertical Shoot Angles are measures of the 

relative flatness of terminal whip shoots (Vertical 
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Vertical shoot angles: 

Horizontal shoot angles: 

2 = vertical secondary shoot angle (VSSA) 
3 = vertical tertiary shoot angle (VTSA) 

2 = horizontal secondary shoot angle (HSSA) 

3 - horizontal tertiary shoot angle (HTSA) 

Figure 2.7 Vertical and horizontal shoot angles. 
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Secondary Shoot Angle) and secondary shoots (Vertical 

Tertiary Shoot Angle). Because secondary shoots are 

always longer than tertiary shoots, the Vertical 

Secondary Shoot Angle contributes further to the flat 

planar appearance of some cultivars. Thus, as the two 

Vertical Shoot Angles become smaller, the flatness of 

the terminal whip shoot increases as a visual per-

ception. Conversely, higher Vertical Shoot Angles 

create a fuller more three-dimensional shoot system 

with the various lateral shoots oriented in several 

planes. The two Vertical Shoot Angles appear to be 

inherited independently since high or low angles in one 

are found with high or low angles of the other. 

There appears to be no relationship between these 

Vertical Shoot Angles and overall plant habit. Very 

procumbent cultivars may have both Vertical Shoot 

Angles quite high as can the taller cultivars. A very 

high Vertical Secondary Shoot Angle is often found on 

plants under 10 cm tall at maturity since secondary 

shoots are not sufficiently long to increase plant 

~eight dramatically. However, erect cultivars such as 

'Alpina' cannot be measured accurately for Vertical 

Shoot Angles because it is impossible to determine an 

upperside and underside for·the shoot system. In such 

cultivars as those of the 'Plumosa' complex, Vertical 

Shoot Angles are also difficult to measure because 

ternately whorled nodes produce shoots from all sides 
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of the stern. As with 'Alpina', Vertical Shoot Angles 

differ from inner and outer sides of the shoot as a 

function of light and shoot crowding. Thus, Vertical 

Shoot Angles appear to be taxonomically useful only 

when they can be measured on one side (the upperside) 

of the terminal whip shoot. This restricts measurement 

mainly to decum.bent and procum.bent cultivars which 

account for over 95% of those named in Juniperus 

horizontalis Moench. 

10) Horizontal Shoot Angles 

The Horizontal Shoot Angles measure the orien-

tation of secondary and tertiary shoots in relation to 

the major shoot axis. Two types are defined: 

Horizontal Secondary Shoot Angle (HSSA) = the 

angle between secondary shoots of intermediate age 

and the terminal shoot from which they have 

developed as viewed from the top of the terminal 

whip shoot. 

Horizontal Tertiary Shoot Angle (HTSA) = the 

angle between tertiary shoots of intermediate age 

and the secondary shoots from which they have 

developed as viewed from the top of the secondary 

shoot. 

As with Vertical Shoot -Angles, younger shoots at 

the apex tend to have smaller Horizontal Shoot Angles 

and older shoots tend to have larger angles in some 

cultivars. These relationships and visual d finitions 
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of the Horizontal Shoot Angles are summarized in 

Figure 2.7. 

The Horizontal Shoot Angles are indicators of the 

relative spread or width of terminal whip shoots. 

Cultivars described traditionally as ''slender branched" 

will have small Horizontal Secondary Shoot Angles and 

perhaps small Horizontal Tertiary Shoot Angles. The 

so-called "whip-cord-like" growth of some cultivars is 

also attributable to relatively small Horizontal Shoot 

Angles. Very wide or "fern-like sprays" are the result 

of relatively higher Horizontal Shoot Angles. There 

appears to be independence between both Horizontal 

Shoot Angles. Various combinations of these four angle 

measurements account for the extreme diversity in shoot 

shape and position found in Juniperus horizontalis 

Moench. 

11) Leaf Divergence 

The angle or position of leaves in relation to the 

stems which bear them is a common character used in 

juniper descriptions. Leaves that are closely 

~ppressed to the stem are referred to as scale-like or 

"adult" leaves. Leaves that are highly diverged from 

the stem are generally known as acicular or "juvenile" 

leaves. Some popular gardening books define the two 

broad categories as "soft" (appressed) and "prickly" 

(diverged). 
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Realizing the lack of heterophylly (two distinct 

foliage types) in Juniperus horizontalis, authors have 

come to use terms expressing intermediate degrees of 

leaf appression or divergence. The terms "semi-adult'' 

or more often "semi-juvenile'' are applied to cultivars 

with leaves slightly appressed and slightly diverging 

from the stem. The immense subjectivity involved with 

applying only three terms (adult, juvenile, semi-

juvenile) is responsible for a great deal of confusion 

in juniper taxonomy, especially among cultivated taxa. 

An alternative to the adult vs. juvenile termi-

nology is the use of leaf axil angles. Regrettably, 

the minuteness of some juniper leaves makes accurate 

determination of such angles very difficult; even when 

using precise protractors for drafting and engineering 

purposes. This is particularly true when highly 

appressed leaves are measured and the correct angle is 

obscured by overlapping leaves and curvature of the 

leaf blade at the point of attachment. 

The most practical alternative in this study has 

been the use of an absolute measurement hereafter 

referred to as Leaf Divergence. This measurement is 

defined as: 

Leaf Divergence (LD) = •the distance between the 

extreme leaf apex and the stem to which the leaf 

is attached measured along a line perpendicular to 

the stem (Figure 2.8). 

so 
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Figure 2.8 Measurement lines and zones of leaf divergence and free leaf length. 
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Realizing the variability of leaf divergence 

within a shoot system it is useful to designate three 

locations for measurement of Leaf Divergence. These 

are: 

Apical Leaf Divergence (ALD) = Leaf Divergence 

measured one-half inch below the apex of the 

terminal whip shoot on any of its lateral shoots 

(secondary, tertiary, quaternary). 

Basal Leaf Divergence (BLD) = Leaf Divergence 

measured one-half inch above the base of the 

terminal whip shoot on any of its later shoots 

(secondary, tertiary, quaternary). 

Second Year Leaf Divergence (SYLD) = Leaf Diver-

gence measured on second year shoots in which 

leaves remain alive and spatially intact. 

These three specific Leaf Divergences are visually 

defined in Figure 2.8. 

Leaf Divergence increases from the apical region 

becoming greater in the basal region and greater still 

in second year leaves. The difference between leaves 

in the terminal whip shoots and those of the second 

year shoots is related to both maturity and increased 

divergence due to light deprivation. Several factors 

have been observed to affec~ Leaf Divergence are listed 

in Table 2.6. 
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Table 2.6 Factors Controlling Leaf Divergence 

1) Increases with increasing age of the leaves within 

one shoot system. 

2) Increases with increasing free leaf length (ex-

cluding the attached portion). 

3) Increases temporarily with early spring growth in 

some cultivars. 

4) Decreases with stress-related shortening of 

Terminal Whip Shoot. 

5) Decreases with increasing age of plants within one 

cul ti var. 

6) Decreases with the development of spur-type 

shoots; spur shoots generally have more appressed 

leaves than whip shoots of the same cultivar. 

7) Increases with increase in shade; shaded portions 

of one plant may have more diverged leaves than 

more sunny portions of the same plant. 

8) Increases or decreases depending on the genotype 

of the cultivar. 
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Since Leaf Divergence is controlled by both 

genotype and environment, it is taxonomically essential 

to follow a carefully designed sampling procedure based 

on healthy, vigorous plants. Leaf Divergence is highly 

plastic with environmental conditions and physiological 

status of the plants studied. For example, the normal-

ly diverging leaves of 'Plumosa' may be more appressed 

in stressed plants than healthy plants of the normally 

appressed leaves of 'Wiltonii' ('Blue Rug'). As these 

cultivars represent the extremes in the species for 

Leaf Divergence, it is important to consider how 

misleading Leaf Divergence can be with a poorly con-

trolled sampling method. Fortunately, highly-stressed 

or very old plants are rarely found in the nursery 

trade or sent to extension personnel for identifica-

tion. Generally, if whip shoots can be found, leaf 

divergence will be taxonomically valuable. Since spur 

shoots are most frequent on older and more stressed 

plants, samples with misleading Leaf Divergence are 

less likely to be selected. 

12) Free Leaf Length 

Measurement of leaf lengths in Juniperus Section 

Sabina requires very specific definition because of a 

clasping portion of the leaf base and the free or 

unattached distal portion of the leaf (Figure 2.8). In 

species with larger internodal distances, measurement 

of clasping plus free portions is met with little 
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difficulty. In species like Juniperus horizontalis 

with shorter internodal distances and appressed, 

imbricated leaves, only the free or unattached portion 

can be measured without delicate dissection of the 

shoots. For field work, Free Leaf Length, the length 

of the unattached portion only, allows efficient data 

collection and is proportional to measurements of free 

and unattached portion together (Figure 2.8). 

In highly appressed leaves, measurement of Free 

Leaf Length is best accomplished by insertion of a thin 

translucent acrylic ruler between the leaf and the 

stem. Use of a ruler where the millimeter measurements 

start flush with the narrowest edge is required. 

Otherwise, the measurement will be artificially higher 

because of a gap between the edge and the beginning of 

the millimeter increments. The ruler cannot be easily 

forced since the clasping portion of the leaf is 

generally attached quite solidly. 

Absolute measurements vary from 1 mm on 

'Livingston' (shoot apex) to 7 mm on older leaves of 

'punvegan Blue'. Within any one cultivar, Free Leaf 

Length increases as the leaf ages and elongates. As 

with Leaf Divergence it is useful to designate three 

locations of measurement. These are: 

Apical Leaf Length (ALL) 

Basal Leaf Length (BLL) 

Second Year Leaf Length (SYLL) 
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These types of free Leaf Length are measured at 

the exact same location as the corresponding Leaf 

Divergence types. It is useful to take Leaf Divergence 

and Free Leaf Length measurements on the same leaves in 

order to obtain paired data points. In general, values 

at the lower range of Leaf Divergence correspond to the 

lower values of Free Leaf Length. 

Leaf Divergence is partially attributable to Free 

Leaf Length since elongation (lengthening) of a leaf in 

a diverged leaf removes the apex farther from the stem. 

Generally, Leaf Divergence has been more taxonomically 

useful in separating cultivars, but Free Leaf Length is 

important when Leaf Divergence ranges are similar but 

leaf length ranges are not. These two measurements are 

proportional within plants or cultivars, but not 

necessarily in two cultivar comparisons. 

13) Abaxial Stomatal Zone 

Some cultivars have abaxial stomatal zones on 

either side of the leaf just above the most distal 

point of leaf attachment. Under Scanning Electron 

Microscopy these zones contain the only stomata found 

on the abaxial side of the leaf. These zones are 

conspicuously whitened as viewed with the unaided eye. 

Under higher magnification the epidermal surface is 

conspicuously roughened, which accounts for added 

reflectance of white light. 
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Taxonomic use of these whitened zones can be made 

in the field with a l0x hand lens. Once the observer 

is accustomed to the location of these zones, they can 

be quickly noted without magnification. 

These zones are only conspicuous on cultivars with 

leaves diverged sufficiently to prevent overlapping 

leaves from covering them. Also, the internodes must 

be sufficiently long in cases where the diverged leaves 

are very long or in whorls of three, for these zones to 

be readily apparent. However, some cultivars appear to 

have extremely bright white zones because of little or 

no glaucescence. The presence of heavy wax bloom on 

some cultivars does not permit the contrast of this 

zone to be very conspicuous. Cultivars noted as having 

a conspicuous abaxial stomatal zone in the cultivar 

descriptions are only those with minimal glaucescence, 

high leaf divergence, and reasonably large internodal 

distances. 

The covering of these stomatal zones in scaly-

leaved cultivars is perhaps an ecological adaptation. 

The most appressed variations brought into cultivation 

are those on the Maine coast, where the ocean's 

salinity does not damage the plants. Plants with the 

higher leaf divergences in cultivation have not 

originated from salt water beaches. 
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14) Free Leaf Width 

In that the attached portion of the leaf blade is 

generally wider than the free portion, measure1nent of 

leaf width is most easily accomplished by taking the 

maximum width on the free or unattached portion. In 

the majority of cases, this measurement is between 1.5 

and 1 millimeters with some variability depending on 

the age of the leaf and its degree of divergence. In 

some other cultivars the leaf width is conspicuously 

narrower, particularly at the shoot apices and is 

1.0-1.5 mm wide. Other cultivars may have extra wide 

leaves to 2.5-3.0 mm wide, and such are apparently 

associated with cultivars having unusually thickened 

terminal whip shoots. 

15) Foliage Color 

Foliage color of J. horizontalis has been the most 

difficult of all important characters to quantify. 

However, it remains a very reliable character because 

it is genetically inherited and controls horticultural 

acceptance and recognition of cultivars. Preliminary 

studies of cultivar foliage color with the Royal 

Horticultural Society Colour Chart revealed that 

individual plants may have between 4 and 7 different 

color values. Cultivars like 'Wiltonii' and 'Prince of 

Wales', blue and green respectively, shared several 

codes in common. It became clear that individual 

cultivars could not be distinguished by the citation of 
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color codes because of complex morphological features 

that contribute to foliage color. Factors believed to 

affect foliage color in Juniperus are presented in 

Table 2.7. 

It appears from observations of plants on which the 

glaucescence has been deliberately removed, that underlying 

green color is variable to a degree not visible when the 

glaucescence is present. In general, the wax increases 

reflectance of bluish-white spectra, creating a lightening 

of the foliage color. Cultivars with very deep green 

underlying pigments may counteract some of the glaucescence 

effect, producing deep aqua and light blue-green colors. 

High leaf divergence reveals the white adaxial stomatic 

bands, producing an even lighter leaf. For instance, 

'Dunvegan Blue' has low green undercolor, high glaucescence 

and high leaf divergence, producing one of the more 

silvery-blue combinations in the species. Several 

interrelationships of green pigment and glaucescence are 

summarized in Table 2.8. 
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Table 2.7 Factors affecting foliage color in Juniperus. 

Factor Color Result 

Abaxial stomates and 
adaxial stomates 
(roughened cuticle) 

Main limb angle 

Annual rainfall 

Leaf angle 

Glaucescence 

Chemical applications 

Shade (light conditions) 

Chlorophyll content 

Seasonal maturation 
of shoots 

Plant age 

Greenhouse culture 

Leaf apex 

Landscape contrasts 

Plant nutrition 

increase reflectance of white light particu-
larly in cultivars with "juvenile" foliage, 
producing bluer plants 

Angle of branchlets to sun creates reflec-
tance patterns and varying shadows 

Leaching or compaction of cuticular wax in 
regions with high rainfal results in 
greener plants 

Leaf appression and divergence changes light 
perception 

Leaf and stem wax increases blue coloration; 
plants become greener with less wax 
accumulation 

Agricultural chemicals control retention 
of glaucescence; some plants may appear 
greener than normal due to cuticle damage 

Winter purpling is diminished in low light 
due to lower carbohydrate reserves and 
limited anthocyanin formation; shaded 
pl an ts re fl e cc less l i g ht a 11 J a re 
perceivea as greener 

Regardless of glaucescence, cultivars have 
different chlorophyll concentrations due 
to nutrition and genetic inheritance 

New growth may exhibit more or less glauces-
cence than older growth; gold, yellow, pale 
orange pigments are noticeable at very 
early stages of growth in some cultivars 

Increased leaf appression, limited annual 
growth and atypical shoot angles produce 
varying color changes compared to 
younger plants 

Cuttings in propagation appear less blue due 
to water on foliage, limited light for re-
flectance and possibly other factors 

Cultivars with long apices appear to 
accumulate wax deposits 

Some cultivar collections use different 
mulching materials and background struc-
tures. Some cultivars appear bluer or 
greener due to lack of uniformity in 
display areas 

Chlorophyll content and carbohydrate content 
produce greener summer colors and often 
more purpled winter color within cultivars 
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Table 2.7 (continued) 

Factor Color Result 

Pruning Severely pruned plants produced more con-
spicuous growing apices in the spring, 
allowing more color saturation than unpruned 
sparsely-branched plants 

Female cones Plants with numerous female cones can be 

Table 2.8 Standardized 

spotted at a distance due to 1) higher 
glaucescence on cones and 2) unexpected 
light patterns of spherical structures 
in the foliage mass 

summer color classes for 
cultivar selections. 

II UNDERLYI G GREEN COLOR+ GLAUCESCENCE VISUAL COLOR EXAMPLE 

51 light to medium very high silvery-grey 'Hughes' 

S2 light to medium high steel blue 'Wiltonii' 

S3 medium to dark high blue-green 'Emerson' 

S4 medium to dark medium to low grey-green 'Plumosa' 

ss light to medium low to none medium green 'Emerald Isle' 

S6 medium to dark low to none deep green 'Jade Spreader' 



In place of an absolutely quantifiable system of 

color description, the sequence of decreasing glauces-

cence (Table 2.8) is recommended. By ranking popular 

known cultivars in this order, unknown or lesser known 

cultivars may be relatively described. Although many 

people are not familiar with six different shades of 

color within the species, to diminish the number of 

color codes is to diminish the precision of each 

description. Creation of intermediate categories based 

on unique color selections such as 'Turquoise Spreader' 

and 'Prince of Wales', are made when necessary. 

Variegated and golden (aurescent) cultivars represent 

additional pigments among the basic six colors. 

The underlying green colors are further compli-

cated by the reddening or purpling of tissue in cool 

weather as the result of carbohydrate accumulation. 

Cultivars such as 'Plumosa' have been selected for a 

high degree of coloration and uniformity over the 

colder season. Others show irregular purpfe pigmen-

tation and some show very little at all ("evergreen" or 

"everblue" depending on the glaucescence). In all 

cases, winter purpling is restricted to the sides of 

shoots exposed to sunlight. In many cases, upper sides 

are deeply colored and undersides of shoots are bright 

green. Lateral stern leaves often show intermediate 

coloration. In some instances, the high level of 

glaucescence diminishes the visual impact of discolora-
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tion (i.e., 'Silver Sheen'). Only an artificial 

removal of the wax allows determination of the exact 

foliage purpling in such cultivars. 

Since it has not been possible to observe all 

cultivars here in the winter months, winter color 

descriptions have been augmented by reliable literature 

reports. Three levels of winter purpling have been 

identified (Table 2.9). 

Table 2.9 Standardized winter color classes for 
cultivar selections. 

LEVEL 

Wl 

W2 

W3 

VISUAL COLOR 

slight to no purpling 

irregular to moderate 

uniform, deep purpling 

EXAMPLE 

'Livingston' 

'Bar Harbor' 

'Plumosa' 

Winter purpling is also affected by a lack of 

glaucescence. Some of the deep-green-leaved cultivars 

(i.e., 'Glenmore', 'Glomerata') are known for choco-

late-brown coloration. This is apparently not a 

different pigment, but merely an interaction effect. 

'Andorra Compact' produces a-very odd coppery color-

ation apart from the usual predominant purpling, but 

often on older leaves. This appears to be a distinct 

pigment rather than a transitional state of purpling, 
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since a strong bicolor effect is created. 'Pondera 

Copper' has been selected for such coppery color in the 

wild, and an unnamed clone at the NCSU Arboretum also 

displays a similar purple-with-copper combination. 

In the course of determining winter colors at the 

National Arboretum and the University of Tennessee 

Arboretum, a number of very green shoots on otherwise 

purpled cultivars have been observed. Several from the 

National Arboretum were carefully labeled and placed in 

the propagation bed for future evaluation. In all 

cases, these shoots either died in the propagation bed 

(unrooted) or died in the container production state. 

Although it was hoped some evergreen sports could be 

found, all of these apparently had physiological 

statuses that prevented growth independent of the 

parent plant. 

From casual observations, the lower photosynthetic 

rates of shaded plants appears to diminish winter 

purpling because of limited sugar reserves. This or a 

similar physiological phenomenon may be responsible for 

the conflicting reports of 'Youngstown' showing signif-

icant evergreen color. 

16) Foliage Odor 

Although this determina~ion is highly subjective, 

certain cultivars at the same time of the year in the 

same collection appear to be more fragrant. This 

observation, although rather subjective, is supported 
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by known clonal differences in terpenes, several of 

which are quite aromatic. 'Glenmore' in particular is 

notably aromatic in the winter and fall months. This 

character is reliable only in certain comparisons, but 

unreliable in comparisons of some cultivars of similar 

chemical profile. 

17) Clone Sex 

In dioecious species, the sex of clones is a 

useful clue in identifying original clones or cases of 

polyclonal distribution. Regrettably, many plants 

require several decades to become reproductively 

mature, but it is possible to have young plants com-

pletely mature when propagated asexually from already 

mature individual stock plants. This accounts for 

'Wiltonii' having female cones even at the young age. 

However, attempts to establish reproductively mature 

sections have generally failed because of subsequent 

death of the rooted shoots in the container production 

stage. There appears to be no lack of rooting quality, 

but carbohydrate depletion apparently contributes to 

inability to withstand stress or accomplish normal 

shoot elongation. Due to the general scarcity of 

reproductive plants in landscapes, clone sex is not 

always a usable character. However, when observable, 

it is helpful especially if other reproductive features 

(which follow) are in agreement with the original 

clone. 
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There is disparity occasionally in the literature 

regarding clone sex, as with 'Plumosa' and 'Alpina'. 

The various clones of 'Douglasii' were first noticed by 

habit differences, but the presence of male and female 

structures on various clones was confirmation of how 

genetically significant these differences must be. 

Female clones seem to be much more common in 

cultivation and in herbarium collections of both wild 

and garden plants. This is perhaps the result of male 

strobili being more fragile and less persistent that 

female strobili, not permitting identification of male 

clones. Some old clones are still unsexed today after 

several decades of scientific observation by trained 

taxonomists. It may also be the result of some 

inherent inability of clones to "fruit'' in cultivation 

as suggested by a number of authorities. However, I 

believe that these unsexed clones are chiefly those 

with high leaf divergence and perhaps some degree of 

physiological juvenility. 'Plumosa' is rarely known 

for its male strobili that apparently are most frequent 

o~ older plants with an atypical degree of high leaf 

appression. This suggests that 'Plumosa' and some 

other cultivars with high leaf divergence are only 

reproducing in certain senescent phases. The well-

tended older (30-50 year) plants at the Morton 

Arboretum confirm that the presence of reproductive 

stages is related to senescence rather than unfavorable 
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stress. Senescent parts of some plants with unusually 

high leaf appression and many spur shoots are repro-

ductive while vigorous, highly diverged whip shoots 

remain unreproductive. This is not to say whip shoots 

cannot have reproductive development, but in some 

cultivars cones are clearly found only on spur shoots. 

Cultivars such as 'Wiltonii' where long whip shoots to 

175 mm long can be reproductive tend to produce more 

cones on spur shoots when present. 

Of the known sexed cultivars (Table 2.10), some 

61% (14 of 23) are female and only 39% (9 of 23) are 

male. If one accounts that 'Variegata' is a sport of 

the female 'Douglasii' and 2 of the known males are 

sports of 'Plumosa', the count is 65% female and only 

35% male. Thus the percentage may be biased upward by 

the apportional popularity of sports of certain sexed 

clones if these cultivar pedigrees are not considered. 

The two-thirds majority of female clones may be attrib-

utable to the lack of persistence of male cones rather 

than a correlation between horticultural value and 

femaleness. The two most popular cultivars, 'Wiltonii' 

and 'Plumosa', are female and male, respectively. Of 

the males, 'Bar Harbor' and 'Prince of Wales' are quite 

superior. Two of the very worst cultivars, 'Alpina' 

and 'Repens', are female. 
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Table 2.10 Sex of named cultivars, based on herbarium 
specimens, living collections, and 
literature. All other cultivars are 
considered of undetermined sex. Sports of 
cultivars listed here, when named, will 
almost certainly be of the same sex as the 
parent cultivar. 

Male 
Admirabilis 
Bar Harbor 
Coast of Maine 
Petraea 
Plumosa 
Prince of Wales 
Silver Sheen 
Tures (Plumosa sport) 
Youngstown (Plumosa sport) 

Female 
Alpina (USA) 
Douglasii (true) 
Filicina 
Glenmore 
Glomerata (true) 
Humilis 
Livida 
Pulchella 
Repens 
Rowe 
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(probable, but unverified: Variegata (Douglasii spor 
Venusta 

Andorra Compact 
Fountain 
Wilms 
Aunt Jemima) 

Watnong 
Wiltonii 

(probable, but un-
verified: 

Mother Lode) 

No good correlation between habit, foliage color, 

and leaf divergences with sex are apparent, although 

many procurnbent, blue cultivars with appressed leaves 

are female (i.e., 'Wiltonii', 'Venusta' and 'Watnong' 

and 'Humilis'). It is certainly possible that two of 

these, 'Venusta' and 'Watnong', are selections of 

'Wiltonii'. The absence of known improvements of 

'Wiltonii' for the same basic three characters suggests 

either the cultivar is highly refined or these 



improvements are not identified as to parent. Bauman 

(1969) regarded 'Venusta' and 'Watnong' as synonymous 

with 'Wiltonii' and perhaps selections from it. Thus 

any possible correlation of habit, foliage color, and 

leaf divergence with either sex may be a function of 

undetected relatecln~sswithin a particular cultivar 

group. It should also be noted that 'Admirabilis', a 

male, and 'Pulchella', a female, have been very diffi-

cult to separate without the presence of strobili. 

These cultivars were artificially lumped together as 

''Sutton's Male Clone" and II Sutton's Female Clone 11 of a 

cultivar called 'Caespitosa'. 

In some instances, femaleness is only detectable 

by the presence of recurved peduncules due to the 

immaturity of the female cones. These recurved struc-

tures are not found in shoots producing male strobili. 

No instances of monoecism, with respect to single 

plants, have been found in this study. Cultivars 

'Plumosa' and 'Alpina' have been reported to be of 

either sex, but not as single plants. 

The value of clone sex is purely taxonomic, since 

cultivars have not been selected for the ornamental 

value of their cones, as is done with some J. 

virginiana and ~· chinensis. • This apparently relates 

to the prostrateness of the species, as cone color and 

size do not always differ from arborescent species. It 

is natural that female cones at eye level or above 
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would be more conspicuous (hence attractive) than 

similar cones held close to the ground amid dense 

foliage. Cone or fruit ornament is seldom selected for 

in low-growing ornamental plants for this reason. 

18) Female Cone Diameter 
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Cone diameter is useful only in a few selected 

examples. Cultivars when seen in collections at one 

point in cone maturation suggest significant differences 

may exist. However, insufficient samples have been 

available to calculate meaningful frequency distri-

butions of cone size. In the case of 'Livingston', 

cone size is believed to be considerably smaller than 

for other cultivars, suggesting possible introgression 

to the small coned J. virginiana. 

19) Female Cone Lobing 

The lobing of female strobili appears to be a 

consistent feature of some cultivars, but completely 

lacking in others. All cultivars have some degree of 

lobing because of unfused cone scales in early post-

fertilization stages of growth. It is therefore 

i~portant that only mature cones be studied for this 

kind of lobing. In general, lobed cones have small 

horn-like projections 1-2 (rarely 3) mm long. Occur-

rence of some highly-lobed variants in nature has 

apparently led to the designation of a J. horizontalis 

f. lobata Knight, which is discussed in section 4.1.~. 

Juniperus horizontalis 'Douglasii' (true female clone) 



is perhaps the most notable example in popular 

cultivars of significant lobing, while 'Wiltonii' is 

known for a complete lack of such projectioning 

structures. 

20) Main Limb Angle 

Various terms have been utilized to quantify or 

describe the growth habit or form of Juniperus 

horizontalis cultivars. With variations from 6 inches 

tall and often 20 feet wide to the cultivar 'Alpina' 

which can reach 6 feet tall and equally wide, the 

species is exceedingly variable in the wild. Garden 

selections encompass every growth pattern that has been 

observed in the wild, regardless of its decided orna-

mental merit. It is therefore necessary to arrive at 

some standardized quantification method to express this 

variability found in gardens and landscapes today. 

Main Limb Angle = the smallest of two angles that a 

whip shoot forms with the ground as 

measured midpoint on any radius 

from the plant's center as viewed 

from the Side of the whip shoot. 

The term main limb angle implies a measure of 

verticalness identical to vertical shoot angle (Figure 

2.8) except on a larger scale. The measurement is made 

halfway into the foliage mass since almost all 
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cultivars have highly vertical whip shoots in the 

center and a tendency to have many spur shoots in the 

plants center. Likewise, the extreme periphery of 

plants at the end of a radius is often subject to 

pruning or other mechanical forms of damage, causing 

some variability within individual plants. 

The maximum allowable angle is ninety degrees 

which implies a perfectly vertical shoot. A measure-

ment higher than ninety degrees implies the largest 

(rather than the smallest) angle is recorded. A 

completely prostrate or procumbent cultivar with 

trailing limbs will have the smaller main limb angles 

while taller cultivars have higher measured angle~* 

However, the length of whip shoots varies such that 

similar main limb angles do not imply plants of identi-

cal height. Height is therefore a function of main 

limb angle and whip shoot length. An increase in the 

angle and length produces the tallest plants, while a 

decrease in both angle and length produces very mat-

like plants. Thus, main limb angle is very important 

component character in determining the overall growth 

form of cultivars in Juniperus horizontalis. 

21) Extension of Whip Shoots 

Extension of whip shoots beyond the main foliage 

mass is sometimes affected by pruning. However, in the 

interest of vigor, nurserymen do not always remove such 

extending shoots in their plans to maintain foliar 
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density. This character is pronounced in some culti-

vars to such a degree that nearly all plants observed, 

regardless of age or care, could be described as having 

whip shoots with significant extension. 

22) Plant Symmetry 

In some cases, radial symmetry is so pronounced 

that it remains a consistent trait in both young 

nursery stock and plants over 20 years old. Symmetry 

is, however, not a reliable character in all instances. 

Mention of symmetry is restricted to cases where radial 

symmetry is very pronounced. 

2.2.5. Unreliable Characters 

A number of characters have been found to be unreliable 

in the separation of cultivars from each other. In some 

instances, these characters may exhibit genetic variability 

between cultivars, but insufficient material has been 

available to identify these possible differences. In other 

cases, the minuteness of the structure has made quantifi-

cation of existing differences unfeasible. However, char-

acters which are highly plastic with the environment or 

pathological state of the plant are the most unreliable 

regardless of sample size or technique of measurement. The 

following characters are presently believed to be unreliable 

at the cultivar level in Juniperus horizontalis: 

1) Male cone color - uniformly colored in all samples. 
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2) Male cone dimensions - only distinctions between J. 

horizontalis and J. sabina have been observable. 

3) Female cone color - variable with maturity of cones 

which is quite variable within plants. 

4) Leaf apex - not all cultivars have appressed, 

scale-leaves which are the only leaves with 

apiculate apices. The diverged, acicular leaves 

of all Juniperus species are apiculate to acum-

inate and sharp to touch. Even among appressed-

leaved cultivars, no clear differences could be 

found in apex shape. Some cultivars are believed 

to have whiter apices, but this is apparently 

related to wax accumulation rather than a more 

prolonged, translucent tip. 

5) Stomate density - of four cultivars surveyed with 

SEM procedures, no clear differences could be 

identified although these cultivars represent 

phenotypically diverse clones. 

6) Guard cells and subsidiary cells - the number of 

guard cells, which equals six in all cases was 

consistent for the species. The ~ame number has 

also been reported for Juniperus virginiana. 

Because of the thickened cuticle and glaucescence, 

no subsidiary cell patte~ns were identifiable. 

Based on studies of other genera, it is unlikely 

that infraspecific variability exists in either of 
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these two characters in terms of cell shape and 

arrangement. 

7) Stomatic band size - neither abaxial or adaxial 

stornatic bands appeared to differ in the four 

cultivars studied with SEM magnification. 

However, the prominence of such bands is 

diagnostic of some cultivars. 

8) Leaf arrangement - Although this character has been 

used (Munson 1973), opposite and ternately whorled 

nodes occur in most cultivars when plants of 

sufficient vigor are studied. No cultivar has 

been found to have exclusively ternately whorled 

nodes, as is true of~- procumbens and~ cornmunis 

and cultivars. Some cultivars have not been found 

to have ternately whorled nodes in the course of 

this study. However, this is attributable to the 

lack of specimens from young vigorous plants. 

Some cultivars that were tentatively classed as 

having opposite nodes only, were later shown to 

have ternately whorled nodes when other plants 

became available for study. If leaf arrangement 

is highly affected by shoot vigor, it proves to be 

an unreliable character even if a much more 

restrictive sampling pro.cedure can be developed. 

9) Gland lengths, widths and ratios - although these 

characters have been useful in studies of intro-

gressions with J. horizontalis (Fassett 1944ab; 
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1945abc; Schurtz 1971), preliminary studies show 

little variability between non-introgressant 

cultivars. Study with SEM did not reveal any 

particular gland characters of use on the cultivar 

level. 

10) Overtopping whip shoots - although the tendency to 

have layered whip shoots is more pronounced in 

some cultivars, this character is highly affected 

by pruning procedures. Particularly with refer-

ence to nursery plants, overtopping shoots can be 

encouraged by corrective pruning or shearing, and 

thereafter influence this character for several 

years. This character is very subjectively 

defined and is discussed in section ~.2.1 with 

reference to foliar density. 

11) Disease and pest resistance/susceptability - due to 

the highly variable reports relative to certain 

cultivars, responses to Phomopsis may be taxonom-

ically supportive (as with 'Alpina' which is 

severely affected) but never conclusive. The 

conflicting reports of Phomopsis resistance in the 

literature may be attributable to incomplete 

replications of cultivars, microclimate effects, 

and different races of the pathogen. It was 

originally hoped that the presence of cedar apple 

rust galls, a disease traditionally found in~-

virginiana only, would be taxonomically valuable 
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in some J. horizontalis cultivars However, 

cedar apple rust is known in at least five 

cultivars to date, several of which are not likely 

to be introgressant to either J. virginiana or J. 

scopulorum because of allopatric discontinuities 

both geographically and ecologically. The lack of 

technically advanced screening tests for J. 

horizontalis diseasesand pests suggests many 

casual observations are biased by microclimate 

effects in juniper collections. 

2.2.6. Recommended Sampling Procedure 

Due to the various diseases that afflict Juniperus 

horizontalis and damage its shoot system, identification of 

specific shoot types is frequently difficult. Because of 

rapid lateral growth, specimens are often pruned in culti-

vation, further obscuring the natural patterns of stem 

elongation. It is necessary to define a sampling procedure 

when choosing shoots for purposes of comparison and identi-

fication. Locating undamaged, healthy shoots gives confi-

dence that the phenotype observed represents the genetic 

potential of the cultivar, and not a random environmental 

modification. Criteria essential in applying the dichoto-

mous key and understanding the individual descriptions of 

each cultivar are summarized in Table 2.11. 
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Table 2.11 Sampling Procedure 

1 . 

2 . 

Select only whip shoots with a minimun of two year's 

growth. 

Whip shoots generally are the most vigorous shoots 

on a given plant, regardless of age. Although plants 

over 10 years in age may have a limited number of whip 

shoots when compared to nursery stock, older plants 

will have whip shoots if they are in good health. 

Plants as old as 50 years at Morton Arboretum still 

produce whip shoots of comparable vigor and pattern as 

3-year nursery stock. Whip shoots of two years age are 

generally 15-40 cm long. They do not need to be 

removed from the plant for study. 

Select only shoots free of disease, insect or 

mechanical damage. 

It is best to select only those whip shoots with 

less than 5% dead foliage or lesions. Such shoots 

generally have bilateral symmetry. Normal winter 

pu~pling (phosphorous deficiency) and/or formation of 

copper-colored pigments occur in some taxa in cold 

weather, and should not be mistaken for foliar damage. 

The occurrence of copper pigment in cultivars of 

Juniperus horizontalis 1 Plumosa 1 may resemble dead 
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Table 2.11 (continued) 

3. 

tissue, but examination of the leaves reveals they are 

turgid and show masking of the chlorophyll. 

Select a minimum of 10 whip shoots per plant for 

measurement. 

A sample size of 10 whip shoots per plant has been 

the smallest adequate sample for surveying the varia-

bility within the plant and making accurate cultivar 

identifications. A sample size of 5 whip shoots, 

although more convenient, leads to a greater possi-

bility of errors since the cultivar key is based on 10 

samples per plant. Unfortunately, many identifications 

of junipers are based on a single shoot sent to exten-

sion personnel. Since most people would make some 

effort to provide a healthy, typical shoot, generally 

these shoots will be whip shoots. Use of one sample in 

the cultivar key or interpreting cultivar descriptions 

can result in many incorrect identifications in groups 

where many similar cultivars have been named. In some 

cultivars, such as 'Glomerata' or 'Alpina' a single 

shoot is perhaps sufficient because these cultivars 

have distinct growth patterns~ However, these culti-

vars are not in general cultivation. Thus, it is very 

important to obtain as close to 10 samples as possible. 

In addition, it is recommended that the person 
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4. 

5. 

Table 2.11 (continued) 

utilizing the key selects the shoots himself and views 

their position in relation to the plant. 

Select the 10 whip shoots from several positions on the 

plant. 

Since whip shoots at the periphery of the plant 

are often more vigorous than those in the center, 

shoots should be taken from inner, middle and outer 

positions of the foliar mass. It is important to take 

these shoots from all sides of the plant and not select 

the inner, middle, and outer shoots along a single 

radius from the trunk. Large plants often are affected 

by light, fertilizer, wind, edaphic factors that are 

not uniform on all sides. This is particularly true if 

plants are grown in planters, rock gardens, open 

exposed plots with prevailing wind direction, or as 

ground covers under other woody plants. 

Select non-reproductive shoots only. 

The occurrence of male and female cone-bearing 

peduncles results in a change of length and angle for 

tertiary and quaternary shoots. Generally, 

reproductive tertiary shoots are shorter than 

non-reproductive ones and are highly recurved. In some 

cultivars, the heaviest production of cones coincides 

with a reduction in total whip shoot length with the 
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6. 

Table 2.11 (continued) 

shoots tending toward spur shoots. Although cultivars 

with highly diverged ("juvenile") leaves do bear cones, 

the heaviest cone production always occurs on the 

shoots with the least appressed leaves found on the 

plant at that time. Although some data has been 

available on reproductive shoots, the keys and cultivar 

descriptions are constructed from non-reproductive 

shoots. 

Select shoot only after the completion of the current 

year's growth. 

Some of the confusion regarding juniper taxonomy 

relates to a difference in branching development at 

different times of the year. Particularly when measur-

ing leaf divergence (appression), shoot lengths and 

foliage color, shoot maturity must be accounted for. 

Since it is very difficult to standardize a level of 

development during active shoot elongation, measure-

ments should be made only when the growth has ceased to 

elongate. Depending on the region where plants are 

studied, growth will be arrested from October to April. 

In North Carolina, the effective period of data collec-

tion has been November to March. This period of time 

will be extended on one or both ends of the range in 

other states. Determining the cessation of growth in 
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Table 2.11 (continued) 

the fall often requires weekly measurement of terminal 

whip shoots. The beginning of new spring growth is 

generally obvious because of more glaucous or brighter 

green shoot tips, depending on the cultivar. Some 

cultivars like 'Hughes' show brownish-gold tips of 

3-5 mm long which eventually become colored like the 

past year's growth. 

3. RESULTS AND DISCUSSION 

3.1. Systematic Criteria 

Underlying the application of taxonomic decisions to 

horticultural plants are the assumptions that variability 

can be identified as genetic, the variability can be 

described quantitatively and/or qualitatively, and this 

variability pattern is perpetuated consistently in the 

horticultural industry. Recognition of the variability in 

Juniperus horizontalis and its consistence through vege-

tative propagation around the world is the major rationale 

for distinguishing cultivars. The majority of cultivar 

descriptions, whether based on plants in Europe or North 

America, are applied worldwide because of a meaningful 

uniformity within cultivars, and certain discontinuities 

between cultivars. 
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Deviations in characters from what one expects of the 

species and cultivars can be explained by various factors. 

Variability within any taxon is dependent on how narrowfyor 

broa~ythat category is defined, whether a species or a 

cultivar. Fundamental to the study of cultivars of 

Juniperus horizontalis is an understanding of cultivar 

concepts in general as some cultivars represent one clone 

and others more than one clone. Even with a uniform culti-

var concept, there are various nomenclatural interpretations 

of how cultivars differ from botanical forms and varieties. 

In addition to taxonomic considerations of cultivar rank, 

economic considerations influence which clones deserve 

naming. Superimposed on these themes is the possibility of 

introgressive hybridization (introgression) with other 

species of Juniperus that challenges modern concepts of both 

species and cultivars. Additional variability in the 

species may prove to have a geographical basis which has 

major impact on any horticultural plant. Issues relating to 

cultivar variability, its recognition, naming and sources 

are discussed in the following section. 

3.1.1 Nomenclatural Ranks for Cultivated Plants 

The adoption of the cultivar concept in 1959 was an 

attempt to reduce the widespread confusion between horticul-

tural and botanical varieties, both in the commercial and 

scientific worlds. With respect to conifers in general, 

there remains today some confusion as to which botanical 
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forms and varieties should be regarded as cultivars (Welch 

1978). Many horticulturists have regarded all pre-1959 

tertiary epithets as cultivars, whether known to be culti-

vated or not, while others have transferred only certain 

taxa to cultivar rank. Prior to 1959, variations of 

Juniperus horizontalis have either been regarded as botan-

ical varieties or forms. With few exceptions, these tradi-

tionally botanical taxa have been transferred to cultivar 

rank starting with Boom (1959). 

The botanical varieties of Rehder (1915; 1925) clearly 

described garden plants, although such plants were known to 

have been selected from the wild. The atypical varieties of 

Cornman (1947) were also horticultural entities, while his 

var. typical represented wild types not found in gardens. 

He refused to recognize some varieties of other authors if 

they could be referred to his horticultural varieties or 

typical wild variety, the latter being inclusive of greater 

variation. Later Rehder (1949) transferred his earlier 

varieties to the rank of forma, which was becoming a popular 

trend arising among conifer taxonomists dealing with garden 

plants .. The formae of Slavin (1932) were clearly monoclonal 

cultivars as were Rehder's (1949) taxa. Thus, the rank of 

form became a convenient forerunner to the use of the rank 

of cultivar in its narrowest monoclonal sense. Among other 

coniferous genera, formae came to represent cultigenic taxa 

or forestry strains as the earlier designations of Beissner 

(1919) and Schwerin (1919) illustrate. 
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The concept for formae representing plants found in 

nurserymen's seedbeds or as garden sports was at odds with 

the botanical concept that formae were wild plants differing 

in one character and found sporadically in nature. Although 

it was true that some garden taxa were also found in nature, 

it was clear that some formae in gardens differed by many 

characters, were very rare mutations or sports, and had 

never been observed in nature. Slavin's J. horizontalis f. 

variegata (1932) was clearly of garden origin and was a 

plant sure to perish in the wild if it ever could occur 

there. 

Varietal concepts of Bailey and Cornman for garden 

variations of J. horizontalis were liberal enough to allow 

the inclusion of many clones under these particular varie-

ties. Cornman felt that our modern 'Wiltonii' (as variety) 

would fit conveniently with his var. douglasii Rehd., as 

might var. glauca Hornibrook and several others. When 

garden plants were listed as varieties by both nursery 

source and source in nature, they could come to represent 

either the original nursery clone, or similar clones 

selected from the wild. It was apparently this confusion 

between horticultural varieties and botanical varieties that 

prompted Rehder (1949) to make a shift to formae. But as 

that rank came to represent clonal variations in nature 

(like some early varieties), it too was broadly interpreted. 

This confusion between two types of varieties and two types 

85 



of forms, led many nurserymen and authors to omit ranks 

for infraspecific epithets. 

Although the creation of the cultivar concept was 

intended to be a genetically narrow rank for specific 

commercial plants, the cultivar concept has also been 

liberally interpreted like the varieties and formae of 

horticulturists. Thus, the cultivar concept has become 

equally ambiguous as older varieties and forms of J. 

horizontalis. Various cultivar concepts and suggestions for 

salvaging the meaning of the rank cultivar are presented in 

the following section. 

3.1.2 Cultivar Concepts For Vegetatively Propagated Species 

Although the International Code of Nomenclature for 

Cultivated Plants specifies that a cultivar may either be a 

single clone or an assemblage of similar clones, application 

of these two concepts for the cultivars of one species 

commercially is disastrous. The clonal or monoclonal 

cultivar concept specifies a single clone is used for a 

validly published cultivar name. The group or polyclonal 

cultivar concept allows the use of various clones, regard-

less of origin in conjunction w;~ a cultivar name with a 

description that is generally compatible. The latter 

concept, although surely intended for sexually propagated 

species such as wheat or flowering annuals has been applied 

to vegetatively propagated species such as Juniperus 

horizontalis. The polyclonal cultivar concept generally has 
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evolved as the original clone of one cultivar is lost or 

misunderstood. Subsequently found clones are then offered 

commercially under the same name. The "lumping" or 

inclusion of these other clones is based on a highly 

subjective interpretation of original cultivar descriptions, 

many of which are well known for their ambiguity and poor 

attention to detail. 

Within the polyclonal cultivar concept there appear to 

be two reasons for placement of more-or-less similar clones 

under one cultivar name: 1) similar morphology and 2) 

common locality of origin. The phenotypic cultivar consists 

of plants sharing one unique character or several in combi-

nation. 

Cultivar 'Glauca' is most outstanding since the 

original clone is highly glaucous blue and so are five other 

clones subsequently placed in synonymy. It is interesting 

to note these other imposter clones have divergent growth 

forms and foliar densities, having only a high glaucescence 

in common. The geographic cultivar is based on several 

collections for one locality in the wild or selection from 

the sam~ nursery. 'Bar Harbor' is an example where any 

clone from around Bar Harbor, Maine, has come to mean the 

"Bar Harbor juniper." The clones share some morphological 

similarities because of common ancestry but some might be 

considered morphologically different if it were not for the 

collection locality being publicized. Presently, no exam-

ples are obvious for cultivars consisting of several clones 
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selected at one nursery or garden. However, the use of the 

name "Morton" or "Morton Arboretum'' for a source listing 

eventually may evolve into a cultivar consisting of very 

different plants held together because of origin only. 

Presently, 'Morton', 'New Morton' and 'Douglasii Morton 

Arboretum' have not been confused, but the potential exists 

for their confusion in future years. 

The monoclonal concept of cultivars in vegetatively-

propagated species is vital to the nomenclatural integrity 

of the species in cultivation. Although this concept 

requires more finely-tuned, quantitative cultivar descrip-

tions and the abandonment of convenient clonal groups, a 

number of clear advantages accompany the strict use of the 

cultivar rank: 

1) Guarantee of uniform and reliable plants available 

for landscaping. 

2) Enhanced communication between plantsmen, scien-

tists and the general public with respect to 

cultivar quality and landscape uses. 

3) Meaningful cultivar evaluations within states or 

regions of the country if evaluated clones are the 

same as clones in the nursery trade. 

4) Greater value of herbari~m and photographic 

specimens in identification once trade plants and 

research specimens are in agreement. 
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Regrettably, the use of one and only one clone for a 

cultivar does not always guarantee a true-to-name plant. A 

cultivar in its original clonal form may have been lost or 

abandoned and an imposter clone completely dominate the 

market under the same cultivar name. Such a case is 

believed to have occurred with Juniperus horizontalis 

'Procumbens'. This mechanism generally results when the 

original clone is deemed ornamentally inferior to an 

improved or newly selected clone, but the popular market 

name needs to be retained for recognition. Neglect of some 

improved cultivars under new names perhaps encourages 

retention of the older name for an improved plant. For 

example, 'Youngstown' is sold under the older name 'Plumosa 

Compact' because of its greater marketability before the 

name 'Youngstown' earned a positive reputation. However, it 

is also likely that monoclonal cultivars not including the 

original clone have been created by chance rather than 

direct fraud. Several collections in this country offer 

various versions of 'Douglasii', most of which have the 

original clone. It is however not as attractive as some 

('Silve~ Sheen') and in areas a monoclonal 'Douglasii' is 

based on an imposter clone that propagators would favor in 

taking cuttings. 

When a monoclonal cultivar in ·a certain region is an 

improved clone and not the original, it is very likely the 

improved clone may become unpopular due to miscommunication 

about the cultivar. The improved 'Douglasii', known now as 
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'Silver Sheen', apparently has been out of favor only 

because the 'Douglasii' (original clone) has been ill-

favored in trade journals and reference works. Thus it 

appears that monoclonal cultivars based solely on an 

imposter clone are perpetuated in the trade only as long as 

the original cultivar name is in demand. In the case of 

'Bar Harbor' where imposters are only slightly better than 

the original, it is unlikely that the merits of the imposter 

clone can preserve it when the original clone falls into 

general disfavor. 

The use of monoclonal cultivarsshould be based on the 

original clone only when such can be identified. This 

assures that early herbarium vouchers can be of use in 

identifications, and literature descriptions can be compared 

to trade plants. Monoclonal cultivars of Juniperus 

horizontalis are usually original clones in most areas of 

the country. It is estimated that 95 percent of the culti-

vars in the United States are original clones. The 

remaining five percent include private and public plant 

collections with misnamed, spurious clones. Because of the 

rise in _popularity of certain new cultivars, especially 

those from the Monrovia Nursery, the older polyclonal and 

monoclonal cultivars based on imposters are largely 

restricted to collections rather than the trade. It remains 

to be seen if these new cultivars will stay monoclonal for 

long periods of time and if the original clones will be 

retained in general circulation. Many cultivars today are 
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based on unique or uncommon phenotypic combinations. It is 

less likely that imposter clones could be found to 

contaminate the nomenclature. For instance, 'Douglasii' and 

'Bar Harbor' are somewhat typical of clones one might select 

readily from Illinois and Maine, respectively. However, 

'Emerald Spreader' and 'Blue Chip' look-alikes would be very 

difficult to find. Examples of each cultivar concept are 

present in Table 3.1. 

Criticism of the monoclonal concept are likely to be 

based on a desire to simplify matters and thereby reduce the 

number of names. The monoclonal concept, based on origin 

rather than economic value, is fixed as soon as the source 

and history are documented. Synonymies created under 

polyclonal cultivars tend to be based on current commercial 

value of the cultivar in question. Thus, separation of 

certain procumbent blue-leaved cultivars ('Wiltonii', 'Bar 

Harbor') from 'Glauca' and 'Douglasii' was lacking in 

earlier years because the former cultivars were unknowns. 

Admittedly, a strict monoclonal cultivar concept swells the 

number of correct names considerably, allowing use of 

cultivar names for several very unattractive plants. 

However, it is useful to communicate which cultivars have 

undesirable characters just as much as for economically 

important characters. Under polyclonal concepts, the number 

of recognized names severely limits the precision of 

descriptions, evaluations, and observations. 

Effort has been made to restrict use of cultivar names 
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to their original clones. To split off imposter clones from 

a cultivar name does not necessarily imply these clones need 

renaming. Monoclonal cultivar taxonomy could become an 

Table 3.1 Cultivar concepts and examples. 

Polyclonal - Geographic 'Bar Harbor 

'Montana' 

'Douglasii' 
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- Phenotypic 'Glauca' 

'Douglasii' 

'Viridis' ? 

'Marcellus' ? 

Monoclonal - Non-original 'Procumbens' worldwide? 

'Douglasii' in some areas 

'Hughes' ? 

Original all cultivars not specified above 

exercise in naming imposter clones, many of which are 

worthless horticulturally. Creation of new names for 

imposter clones is likely to result· in a commercial 

interest in these clones only because of name. Naming 

imposter clones has historically resulted in increased 

nursery sale~ and apparent lack of recognition that the 



clone is a familiar one under a new name. In this study, 

only one imposter clone has been named ('Silver Sheen') 

because: 1) the clone is ornamentally superior to the 

original 'Douglasii, and 2) the clone is present already in 

the trade and in American collections. Other imposter 

clones, when identified, are referred to~- horizontalis 

(false (cultivar name) clone) by source when known. 

Recognition of monoclonal cultivars starts with identi-

fication of the original clones whenever possible. For most 

cultivars, original plants of a cultivar no longer exist or 

have been damaged by gathering of cuttings. Thus, herbarium 

specimens and propagules of known parentage become highly 

reliable aids in determining the limits of a monoclonal 

cultivar concept. Disappearance of originating nurseries or 

loss of major research collections proves to be a problem. 

Since Juniperus horizontalis is a prostrate species, it is 

subject to competition from larger plants, particularly 

taller juniper species in juniper collections. A number of 

disease and insect pests make the species prone to loss. 

Sometimes rapid growth is also a factor in its removal from 

collections where rarer plants become quickly endangered. 

3 . 1 . 3 . 

1) 

Guidelines for Determination of Original Clones 

The one clone from the or~ginating organization is 

regarded as the original clone if the stock plants 

are dated near or propagated from the original 

plants soon after release. 
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a) exception: if the originating institution is 

known to have lost the original clone, and re-

placed it with undocumented stock, this clone is 

not the original clone. Juniperus horizontalis 

'Variegata' originated in Rochester's parks, but 

the original plants were lost and replaced with J. 

chinensis 'Expansa Variegata' under the name J. 

horizontalis 'Argentea'. 

2) A clone distributed from a secondhand source is to 

be considered the original clone if it can be 

traced to the originating nursery or institution 

by collection number and year within twenty years 

of origination. Plants traced beyond twenty years 

from origination are sometimes based on 

mislabeling that occurs over time in most 

collections, often the result of staff turnovers 

and/or lost records. 

3) A clone not traceable to the originator is con-

sidered the original clone if its original publi-

cation cites other living collections or nurseries 

where the clone is found. 

4) A clone based solely on a literature description 

is not considered the original clone because of 

the ambiguity of many descriptions, and their 

likely applications to many different clones. 

5) A clone not traceable by source or origin is 

considered the original clone if it represents the 
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majority of the nursery trade, and no literature 

or herbariurn evidence exists to dispute the 

determination (see 'Procumbens'). 

6) If a clone that is represented with equal fre-

quency as another distinct clone under the same 

cultivar name, it is considered to be the original 

clone if the other clone is less in agreement with 

literature and herbarium evidence. 

7) A clone based solely on the designated type her-

barium specimen is considered to be the original 

clone if no other clones under the name match the 

type in the same number or greater number of 

characters. 

8) A clone is considered to be the original clone 

based on communication of the originating person 

or nursery as a verification of a secondhand or 

thirdhand source. 

9) A clone is not considered to be the original clone 

for purposes of typification or clonal 

distribution if it is received under an incorrect 

name, even if that name is a synonym of the 

correct name. 

These criteria suppose that herbarium, literature and 

living collection evidence are reasonably complete and 

communication with originating institutions and commercial 

nurseries is possible. It is hoped that these criteria will 

serve as guidelines for clarification of cultivar and clonal 
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concepts in other vegetatively propagated genera, 

particularly other coniferous genera that are similarly 

confused. 

Treatments of cultivars as either monoclonal or poly-

clonal are seldom stated specifically in references. 

However, the total number of correct names recognized and 

the creation of new synonyms gives a strong indication of 

how broad or narrow the author's concepts are. Authors 

treating Juniperus can generally be associated with either 

monoclonal or polyclonal concepts (Table 3.2). 

Table 3.2 Cultivar concepts of authors. 

Polyclonal (" lumpers") 
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Monoclonal ("splitters") 

Rehder 

Slavin 

(early American nurseries) 

Bailey 

Hornibrook 

Grootendorst 

More 

DenOuden and Boom (in part) 

Welch 

Hillier 

Bean 

Krlissman 

Harrison 

Schneider and Hasselkus 

Cornman 

Bauman 



3.1.4. Distinctiveness of Monoclonal Cultivars 

Even when monoclonal cultivars are recognized, there is 

still the possibility of creating new synonyms. Two clones 

under one name is just as much a horticultural problem as 

one clone under two or more names. Thus a cultivar name not 

only represents one clone, but it should be the only name 

h h 1 . . af l for that one clone. Althoug t esp ittingvpolyc onal 

cultivars into monoclonal cultivars reduces the recognition 

of some literature synonyms, there are still many synonyms 

because of renaming, mislabeling, or other events that 

distort communication of cultivar distinctiveness. 

Similar monoclonal cultivars are considered distinct 

unless one or more of the following criteria are met: 

1. Renaming of an existing monoclonal cultivar is 

documented (i.e., 'Blue Rug'). 

2. All available data for the cultivar in question is 

consistent with an older monoclonal cultivar name, 

and separate origins cannot be proven. Cases of 

apparent renaming are common, and this renamed 

taxon often is poorly documented in comparison to 

the original name. These renamed clones may not 

meet the criteria for determining original clones 

because the renaming is ~he result of either lost 

records or outright fraud. Thus, renamed clones 

are not used as designated clonotypes and should 

not be distributed under the correct name if 
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better documented stock is available. (i.e., 'Grey 

Carpet', 'Sunspot'). 

3. The placing of two names in synonymy is well-

established by authors with monoclonal cultivar 

concepts and no evidence is available to question 

the synonymy. European stock under the name 'Blue 

Moon' is said to be identical to 'Blue Chip', but 

no plants under the name 'Blue Moon' have been 

available for verification. Documentation of this 

synonymy is based on secondhand evidence only. 

3.1.5. Geographic Variability 

Like Juniperus virginiana L., the common redcedar or 

field-cedar, no good geographical varieties or subspecies 

have been found for Juniperus horizontalis. Although the 

species extends from Alaska to the Rocky Mountains and over 

to the Great Lakes and coastal New England, no consistent 

geographic trends have been identified except for intro-

gression. Although native populations have not been the 

focus of this study, cultivars have been named from nearly 

every state or province in which the species is found in 

North America. 

Although cultivated representatives of the species are 

selected for characters that do not reflect the entire 

spectrum of the species, one geographic association has been 

suggested. The combination of steel blue, highly appressed 

leaves and very prostrate habit is a combination apparently 
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unique to cultivars selected from coastal New England. 

Examples include 'Wiltonii' and allied variations such as 

'Bar Harbor', 'Venusta' and 'Coast of Maine'. It appears 

that high leaf appression does not occur in cultivated 

clones selected west of the Great Lakes. Westerly 

variations, including the Rocky Mountain selections, are 

those with the highest degree of leaf divergence in the 

species. Selections with diverging leaves do occur in New 

England (e.g., 'Plumosa' from Maine), but are generally 

regarded as atypical for that area. It is not unreasonable 

to speculate that New England populations of J. horizontalis 

are more nearly related to the highly-appressed J. sabina of 

Europe than are Rocky Mountain populations. In fact, the 

majority of low-growing Juniperus in Asia have highly 

diverged leaves as do the Western examples of Juniperus 

horizontalis that are very well known in gardens. 

Verification of this trend requires extensive study of 

native populations on all three continents, but cultivated 

material supports this observation. 

3.1.6. Concepts of Juniper Species 

Following the determination of original clones and 

monoclonal cultivar names, it becomes necessary to assign 

the cultivar to a species. In the nursery industry there 

are hundreds of clones of Juniperus, many of which have been 

assigned to several different species of low-growing 

juniper. Many cultivars in the industry are monoclonal with 
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clear histories. However, determination of the appropriate 

species has not been taxonomically verified in many culti-

vars, particularly among procumbent junipers. Thus the 

nursery industry offers these cultivars with two or more 

different species names, none of which may be correct. The 

limited taxonomic training of many cultivar originators 

leads to narrow stereotypical species concepts. For 

example, it is widely held by nurserymen that all blue 

creeping junipers with more-or-less appressed foliage belong 

to Juniperus horizontalis but those with divergent leaves 

belong to J. procumbens. Other nurserymen have some fami-

liarity with~- sargentii or J. chinensis 'Parsonii' and 

develop a set of taxonomic criteria based on habit, foliage 

color and texture. Due to the various identification and 

nomenclatural problems discussed in section 1.2, species 

determination is often as difficult a problem as cultivar 

determination. 

In the paragraphs which follow, separation of true J. 

horizontalis from similar species of Juniperus will be 

discussed with reference to cultivated taxa. A taxonomic 

key is p~ovided in Table 3.3. 

~- procumbens: The Japanese garden juniper with its 

ternately whorled leaves on all shoots has been occasionally 

confused with some J. horizontalis with highly diverged 

leaves. Such cultivars of the American species can be 

ternately whorled on vigorous shoots, but the presence of 

opposite-leaved nodes on slower shoots and/or older growth 
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(particularly spur shoots) is not found in~- procumbens. 

Juniperus procumbens has 100 percent ternately whorled 

nodes, while some J. horizontalis cultivars may be up to 

only 60 percent ternately whorled but never 100 percent. 

This characteristic has contributed to the confusion dis-

cussed under J. horizontalis 'Procumbens.' 

In addition, the Japanese garden juniper has thicker 

branchlets than most~- horizontalis, but it is determined 

generally in side-by-side plantings. Measurement of merely 

a millimeter or two difference does not accurately convey 

the total visual impact of such subtle stem thicknesses. 

The Juniperus procumbens has adaxial stomates in two 

distinct bands, divided lengthwise by a green central band 

of smoother cuticle and no stomates. J. horizontalis does 

not exhibit this two-band morphology as seen with the 

unaided eye. Microscopic examination, however, confirms 

that stomates of J. horizontalis are divided into two zones, 

but the cuticle reflectance does not give the perception of 

two bands to the unaided eye. 

Juniperus procumbens 'Bonin Isles' has also been sold 

commercially as a~- horizontalis cultivar. 

The occurrence of intermediates between J. horizontalis 

and the major arborescent species,~- virginiana and J. 

scopulorum, is well documented in wild populations by both 

chemical and morphological methods. These intermediates, 

variously treated as introgressant or as non-hybrid diver-

gent taxa, have also been introduced into cultivation. 
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Although the identification of such intermediates was not a 

primary focus of this study, a number of cultivars of J. 

horizontalis are believed to be of one or the other group of 

intermediates. In general, these intermediates are broken 

down into two groups: 1) intermediates to~- virginiana, 

the common redcedar and 2) intermediates to~- scopulorum 1 

the Rocky Mountain juniper. Theoretically, triparental 

combinations exist in areas where the two arborescent 

species themselves hybridize, however, such three-way 

intermediates have not presently been verifiable either in 

the wild or in cultivation. 

1. ~- horizontalis x J. scopulorum = Juniperus x 

fassettii B. Boiv., Natur. Canad. Sci. 2:272 

(1966) 

Fassett (1945a) was the first person to identify this 

parentage by morphological means, designating a~-

scopulorum var. patens to cover this combination. This 

nomenclatural treatment reflects his view that J. 

horizontalis introgressed into the arborescent species by 

repeated backcrossing to the erect, tree-form species. His 

major morphological criteria for determining these hybrids 

was a high percentage (greater than-70%) of recurved 

peduncles, habit depressed to semi-erect, gland positions 

intermediate, and apices sometimes acute. Schurtz (1971) 

studied this complex in greater detail, developing a model 
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Table 3.3 An updated key to low-growing species of 
Juniperus, exclusive of introgressant hybrid 
taxa involving J. virginiana and J. 
scopulorurn. 

1. Leaves sessile or non-clasping, always in whorls of 3; stems 
triangular 

2. Young twigs yellowish-green; leaves 10-15 mm long; female 
cones 8-12 mm in diameter 

.......... Juniperus conferta 

2. Young twigs chestnut brown; leaves 5-10 (15) mm long in 
cultivated taxa; female cones 5-6 mm in diameter ... 
. . . . . Juniperus communis 

1. Leaves clasping, in whorls of 3 or opposite; stems± terete or 
quadrangular 

3. Leaves in whorls of 3, lacking all opposite nodes ..... . 
. . . . . Juniperus procumbens 

3. Leaves opposite on most shoots, in whorls of 3 on vigorous 
shoots 

4. Leaf apex acute to obtuse on appressed leaves; plants 
non-purpling in winter 

5. Foliage heterophyllous; branchlets much thickened 
laterally, rigidly horizontal 

6. Foliage distinctly glaucous blue 
... Juniperus chinensis 'Parsonii' 

6. Foliage medium green to pale blue-green, 
particularly on appressed foliage 
.. Juniperus chinensis 'San Jose' 

5. Foliage homophyllous; branchlets normally thickened, 
loosely horizontal or cascading 

7. Plants mounded, decumbent; branchlets quadran-
gular; foliage± unscented Juniperus 
sargentii 

7. Plants horizontal; procumbent to arching-
spreading; branchlets ± terete; foliage often 
with strong bitter odor when crushed 

Juniperus sabina 

4. Leaf apex apiculate on appressed leaves; plants slightly 
to highly purpling in winter ... Juniperus horizontalis 
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for statistically defining the three species extremes. 

However, it was not possible to determine the percentage 

content of characters for individual plants based on these 

mathematical species definitions. Population studies led 

to the conclusion that prostrateness per~ was not always 

diagnostic of J. horizontalis, but may have arisen 

independently in the arborescent species with hybridization. 

Nor could it be assumed that prostrateness was ecologically 

correlated since arborescent, depressed, and prostrate 

plants often thrive within a few feet of each other for many 

years. In summary, Schurtz presents an alternative to the 

traditional introgression theory: 

" ... it is suggested that what has previously been 

interpreted as hybridization is in reality a record of 

plant evolution through divergence." 

1971: 68). 

(Schurtz 

In a chemosystematic study, von Rudloff (1975) reports 

that J. horizontalis differs from the two arborescent 

species in several terpenoids. Adams (1983) using chemo-

taxonomic methods and canonical variate analysis, concluded 

that a drier period (8000-7000 mybp) led to the spread of J. 

horizontalis and J. scopulorum into- the Dakotas and Montana, 

two areas where intermediates are well known to occur. 

Plants near Amidon, North Dakota, were interpreted as 

hybrids of J. horizontalis x J. scopulorum backcrossed to J. 
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scopulorum. Unlike Schurtz, Adams felt that growth habit 

was a reliable indicator in most cases of hybridization. 

In cultivation, there are a number of distinctly 

prostrate to depressed variations of J. scopulorum that are 

strongly suspect of being intermediates to J. horizontalis. 

Since nearly 150 cultivars of Rocky Mountain juniper have 

been named, it is highly likely such intermediate plants 

would be introduced. The high landscape value of other 

intermediate junipers, also crosses of arborescent and 

prostrate species suggests American intermediate plants 

could become popular. The J. x media 'Pfitzerana' (J. 

chinensis, arborescent x ~- sabina, prostrate) is a parallel 

example of such intermediacy on the Eurasian continent. The 

following taxa are presently thought to be of J. 

horizontalis and J. scopulorurn interrnediacy: 

J. scopulorurn 'Decurnbens Argentea' 
'Fain Variegated' 
'Fainii' 
'Horizontalis' 
'Horizontalis Glauca' 
'McCoy Creeper 
'McCoy Spreader' 
'Palmeri' 
'Prostrata' 
'Repandens' 
'Repens' 
'Silver King' 

J. horizontalis ~Hughes' 

2. J. horizontalis x J. virginiana = J. virginiana 

var. ambigens Fassett, Bull. Tor. Bot. Club 

72 (4): 380-381 (1945b) 
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A paper parallel to~. x fassettii by Fassett (1945b) 

details a taxon which has shown intermediacy in habit, leaf 

apex, and epidermal cell diameter between J. horizontalis 

and J. virginiana. Regrettably, no hybrid species combi-

nation is available, although the new combination~. x 

ambigens is suggested from Fassett's name. Schurtz (1971) 

reports that hybrids or divergents of this second combi-

nation show the following trends: 

" J. virginiana shares more characteristics with J. 
horizontalis than with J. scopulorum. Juniperus 
horizontalis, however, probably shows more extremes of 
expression of many characters relative to~. scopulorum 
than does J. virginiana." (Schurtz 1971:68) 

Schurtz also expressed the opinion that intermediates 

of this second combination were simply divergent from a 

central gene pool, which is nearly equivalent to J. 

virginiana of most traditional authors. However, Ross and 

Duncan (1949) have provided evidence that more than diver-

gence is taking place. Results obtained from Wisconsin 

populations are strongly suggestive of hybridization based 

on known. cytological models (Table 3.4). 
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Table 3.4 Cytological evidence for introgression of 
J. horizontalis with J. virginiana. 
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highest percentage of 
meiotic irregularities pollen viability 

J. virginiana 
J. horizontalis 
presumed hybrids 

(adapted 

0.91% 
1.91% 

56.62% 
from Ross and Duncan 1949) 

88.5-100% 
95.0-100% 
46.0-100% 

The putative hybrids showed more diversity in meiotic 

anomalies, including bridges, bridge fragment configura-

tions, laggards, micronuclei, and different sized nuclei. 

These hybrids were regarded as less adapted than the pure 

species, competing only on a limited bases, but serving as a 

gene pool reservoir in the event of environmental distur-

bance. (Ross and Duncan 1949) 

Palma-Otal et al. (1983) provided chemical evidence of 

backcrossing of J. horizontalis x J. virginiana to J. 

virginiana. This parentage is suggested also by the lack of 

J. horizontalis in areas where hybrid populations have been 

found. 

The following cultivated plants are very likely to be 

hybrids or divergents of J. horizontalis to J. virginiana. 

J. virginiana 'Horizontalis' 
'Kosteri' 
'Reptans' • 

J. horizontalis 

'Silver Spreader' ('Lemon Hill') 

'Hermit' 
'Livingston' 



Several alleged cultivars of J. virginiana, 'Grey Owl' 

and 'Blue Cloud', are referable to hybrids with J. x media 

'Pfitzerana' (Hall 1979). 

Several abnormally tall cultivars of J. horizontalis, 

including 'Alpina' and 'Plumosa' are not presently believed 

to be hybrids. Reasons for their incorporation with pure~-

horizontalis are considered under those cultivar entries in 

section 4.1.2. 

J. conferta: The long jointed and highly divergent 

leaves of J. conferta, the popular shore juniper, bear 

little resemblance to even the most ''juvenile-type" 

selections of J. horizontalis. However, names like J. 

horizontalis converta or J. horizontalis conferti in nursery 

literature suggest that confusion has occurred. The 

extensive attention given to~- conferta in trade journals 

and reference books, emphasizing correct species status, has 

apparently eliminated placement of the shore juniper with~-

horizontalis in recent years. However, as J. conferta se-

lections become denser, shorter-leaved and bluer, potential 

exists for renewed confusion. 

J. chinensis: Among the complexities in the J. 

chinensis complex (vanMelle 1947) is a confusion between 

low-growing~- chinensis and J. horizontalis. The famous 

Parson's juniper has the most completely horizontal habit of 

any juniper, bearing limbs rigidly parallel to the ground. 
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As young plants, 'Parsonii' may be heterophyllous (usually 

an adult phase) and easily confused with blue-green i· 
horizontalis. The two variegated mutants of the Parson's 

juniper are often sold under the names J. horizontalis 

'Variegata' or even 'Argentea'. The ornamental superiority 

of variegated~- chinensis over J. horizontalis 'Variegata' 

assures perpetuation of these errors on a wide scale. J. 

chinensis 'San Jose', which resembles 'Parsonii' without 

glaucescence, has also been sold as J. horizontalis 'San 

Jose'. The popularity of 'San Jose' in the western United 

States has made this error very extensive. 

In that the majority of low-growing Chinese junipers 

are now referable to either~- sargentii, i· procurnbens or 

i· x media, there should be little confusion with respect to 

the true Chinese juniper. However,~- horizontalis 

'Douglasii' has been sold as J. chinensis 'Douglasii' for 

reasons that are unclear. Juniperus chinensis 'Torulosa' 

and 'Kaizuka Variegated' have been made cultivars under 

J. horizontalis. 

The diameter of female cones of true Chinese juniper 

approac~ 10 mm in many cultivars, while cones of 

~- horizontalis are considerably smaller at under 7 mm. The 

leaf apices of~- chinensis are obtuse to bluntly acute, but 

never apiculate as in~- horizontal~s. Ternately whorled 

and diverged leaves are also useful in that diverged shoots 

of J. horizontalis have some opposite nodes. Juniperus 

horizontalis is always homophyllous except in very old 
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plants, while many J. chinensis are well known for clear 

heterophylly. 

J. x media: some Pfitzer-type selections are being 

selected for increasingly lower, ground-covering habit. 

Some of these may turn out to be J. horizontalis hybrids, 

since J. x media 'Pfitzerana' produces extensive pollen 

flight in many gardens having mature J. horizontalis with 

female clones. Observations in Raleigh confirm that pollen 

flight and female cone receptivity are sufficiently over-

lapping to permit such pollinations. However, no cultivars 

known to date are suggestive of this hybridization based on 

winter coloring, leaf apex, or other characters. 

J. comrnunis: Confusion of Common juniper with J. 

horizontalis is discussed under cultivars 'Aurea', 'Plumosa' 

and 'Douglasii'. It appears from some early American tree 

books that only J. comrnunis was recognized in states where 

both species are known to occur. Particularly with refer-

ence to~- comrnunis subsp. depressa (Pursh) Franco, the 

populations of J. horizontalis with high leaf divergence may 

be superficially similar. This apparently resulted in list-

ing of a 'Depressa' cultivar under J. horizontalis and some 

cultivars of J. horizontalis under J. comrnunis depressa. 

Even L. H. Bailey had a specimen of J. horizontalis 

'Plumosa' under J. communis without apparently realizing it. 

Hybridization of the two species in the wild has never been 

confirmed, but intersectional crosses like J. communis 

subsp. communis x J. sabina (= J. x kanitzii Csato) are 



known in Europe. For a discussion of possible hybridi-

zations, see 'Plumosa'. 
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~- sargentii: VanMelle (1947) speculated on the origin 

of J. horizontalis with respect to prostrate Asian species. 

"I am impressed with the resemblances between J. 
sargentii and the American~- horizontalis, which, 
with some botanists of old, I regard as a Sabina 
development. Whence came it? I think, sometimes, 
from eastern Siberia. It shares with J. sargentii 
the utterly prostrate habit. Among Sabina hybrids 
and developments habit characters may perhaps be 
regarded as not only criteria of differentiation, 
but of affinity as well. It seems that in 
southern parts of Japan, as well as in 
cultivation,~- sargentii throws off developments 
which are practically indistinguishable from 
certain horizontalis forms from the coast of 
Maine." (VanMelle 1947:39) 

The Maine forms of J. horizontalis referred to by 

vanMelle are almost 'Plumosa'-like forms that often are 

confused today with~- sargentii. These 'Plumosa'-like 

forms differ greatly from the 'Bar Harbor'/ 'Wiltonii' type 

of creeping juniper, although both groups originate in 

Maine. The taller habit, longer, more diverged leaves, and 

arching growth of the 'Plurnosa' group suggest a discon-

tinuity with the more prostrate forms with scale-like 

leaves. Fretz (1977) confirms that four of five 'Plumosa' 

group selections differed chemically from most~-

horizontalis by lacking myrcene. These same four cultivars 

had abnormally low levels of sabinene that is associated 

with J. sabina from which coastal~- horizontalis may have 

diverged. However, the uniquely purple winter coloring of 

J. horizontalis 'Plumosa' is not found in cultivated J. 
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sargentii. Since the 'Plumosa' juniper seems more similar 

to J. sargentii of Japan than Western development of~-

horizontalis, the similarities are attributable to parallel 

evolution in foliage and habit. It is possible that both J. 

sargentii and~- horizontalis 'Plumosa' are juvenile forms 

of J. chinensis and J. horizontalis, respectively. Higher 

leaf divergence, taller growth (than some J. chinensis and 

~- horizontalis), and possibly different chemistry can be 

expected from persistently juvenile phases. The rarity of 

reproductive structures in both~- sargentii and J. 

horizontalis 'Plumosa' in cultivation, unlike J. chinensis 

and J. horizontalis, may confirm this theory. 

J. sabina; Eurasian J. sabina L., the Savin juniper, 

was the first species confused with~- horizontalis. Known 

for many centuries before the discovery of~- horizontalis, 

Juniperus sabina often is thought as the parent species from 

which J. horizontalis diverged. The American species tradi-

tionally has been segregated by the alleged lack of foliage 

odor when leaves are crushed. In many keys, this is the 

sole character on which the treatment is based. Statements 

about foliage odor have led to the erroneous belief that J. 

horizontalis has no glandular aroma, despite the presence of 

abaxial leaf glands. The American species is often 

pungently scented at certain times of the year when some 

cultivars of J. sabina completely lack odor. There are no 

reliable field methods for determining these species based 
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on foliage scent, although certain~- sabina clones do have 

a unique bitter odor that is not found in J. horizontalis. 

It appears that the traditionally unpleasant Savin odor of 

J. sabina is restricted to older selections which tend to 

have green, very appressed leaves and arching habit. Among 

J. horizontalis selections, 'Glenmore' is one that is 

particularly aromatic as evaluated at Morton and National 

Arboreta in the fall and winter, respectively. 

A second traditional character that had separated 

J. sabina from its New World relative is growth form. For-

merly Juniperus horizontalis was dense and mat-like while 

J. sabina had a more upright arching, vase-like form in 

cultivation. Modern cultivars of J. sabina may be com-

pletely procurnbent and morphologically indistinguishable 

from J. horizontalis. 

Glaucescence of foliage generally has been attributed 

to J. horizontalis in keys while J. sabina is often said to 

be dark green. Today, several very green selections of J. 

horizontalis are becoming popular as are several very 

silvery blue J. sabina selections. Genetically, glauces-

cence or lack thereof, is possible and probable in seedlots 

of either species. 

Among appressed-leaf selections of both species, the 

mucronate apex of J. horizontalis can be diagnostic when 

compared to the acuminate to acute apex of~- sabina. How-

ever, selections with more juvenile or divergent foliage 
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types from both species are indistinguishable based on leaf 

apex alone. 

A more subtle character that is supportive of other 

characters is the orientation or inclination of terminal 

whip shoots. Generally, terminal whip shoots of J. 

horizontalis have a straight, unbending main axis while 

those of J. sabina are often bent near their apex. These 

bent whip shoots often project horizontally towards the 

periphery of the foliage mass rather than extending straight 

and diagonally as in the American species. This semi-

arching or bent shape to terminal whip shoots of some lower-

growing selections of J. sabina suggests a flattened or com-

pressed version of the species' typical vase-shape growth 

form. This feature is common in J. sabina 'Arcadia' and 

'Skandia'. 

In general it is believed that female cone diameter is 

significantly greate~ in cultivated J. sabina. However, the 

Savin juniper rarely attains reproductive maturation in cul-

tivation. Herbariurn specimens from both wild and cultivated 

representatives of both species support this difference in 

cone dia~eter. However, specimens have been vouchered at 

varying degrees of cone enlargement. The smaller cone diam-

eter of some J. horizontalis variants may be attributable to 

introgression to~- virginiana in the east, a species known 

for very small female cones. The large cone size of 

Eurasian versions of~- sabina may be related to the large 

cones of J. chinensis complex with which it is throughtto 
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intergrade. A significant number of J. sabina cultivars 

originated from Soviet Union populations. 

4. CONCLUSIONS 

4.1 Systematic Treatment 

Juniperus horizontalis Moench, Methodus Plantus 699 

(1794) 

Juniperus prostrata Michx. ex pers., Syn. Pl. 2:632 

(1807) 

Juniperus sabina var. procumbens Pursh., Flor. Amer. 

Sept. 2 : 6 4 7 (1814) 

Juniperus repens Nutt., Gen. Amer. 2: 245 (1818) 

sensu lato 

Juniperus sabina var. repens (Nutt.) Hochst., Conif. 

87 (1822) sensu lato 

Juniperus radicatus Rafin., Med. Fl. 2: 13 (1830) 

Juniperus sabini var. prostrata (Michx.) Loud., Arb. 

Brit. 4: 2499 (1838) 

Juniperus hudsonica Forbes, Pinet. Woburn. 208 (1839) 

Juniperus sabina var. humilis Hook., Fl. Bor. Amer . 

. 2:166 (1839) sensu lato 

Juniperus sabina Hook., Fl. Bor. Amer. 2:166 (a839) 

pro parte 

Juniperus foetida var. multicaulis Spach in Ann. Soc. 

Nat. Bot. ser. 2, 16: 295 (1841) pro parte 

Juniperus virginiana var. prostrata (Michx.) Torr., 

Fl. New York 2: 235 (1843) pro parte 
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Juniperus sabina var. humilis Endl., Syn. Conif. 23 

(1847) non Hook., pro parte 

Sabina prostrata (Michx.) Ant., Cupress. Gatt. 57 

(1857) 

Juniperus sabina var. elegans Henk. & Hochst., Syn. 

Nadel. 332 (1865) pro parte 

Juniperus procumbens Kent in Veitch, Manual 1: 280 

(1881) 

Juniperus sabina f. prostrata (Michx.) Voss Vilmore., 

Blumengart. 1: 1228 (1896) 

Juniperus sabina var. horizontalis (Moench) Asch. 

Grab., Syn. Mittel. Fl. 1: 390 (1912) 

Sabina horizontalis (Moench) Rydb. in Bull. Tor. Bot. 

C 1 ub 3 9 : 1 0 0 ( 1 9 1 2 ) 

Juniperus sabina var. cupressifolia f. horizontalis 

(Moench) Schneid. in Silva. Tar. Uns. Freil. 

Nadelh. 206 (1913) 

Sabina multinova Goodwin in Amer. Bot. 37: 151 (1931) 

4.1.1 The Species 

PLANT shrubby with limbs trailing-procumbent or 

decumbent to erect, 10-60 cm (4-24 inches) tall, but rarely 

to 180 cm (6 feet) in 'Alpina' (var. alpina Rehd.), spread-

ing± radially to 15 m wide, often with long, whip-like 

shoots extending beyond the foliage mass. FOLIAGE glaucous 

blue, blue-green, green and yellow or variegated in cul-

tivated selections, becoming tinged bronze-purple in cold 
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weather or remaining uncolored in selections; often with 

faint resinous odor in fall and winter; branching third to 

fourth order, forming vigorous, flattened and bilaterally 

symmetrical whip shoots in young plants with an increasing 

frequency of slow-growing, tufted and asymmetrical spur 

shoots as plants age. SECONDARY SHOOTS 9-27 in number and 

20-90 mm long in the first secondary shoot. TERTIARY SHOOTS 

6-16 in number per first secondary shoot and 4-19 mm long in 

the first tertiary shoot. QUATERNARY SHOOTS 1-5 in number 

per first tertiary shoot and 2-7 mm long in the first 

quaternary shoot. LEAVES opposite or ternately whorled in 

vigorous shoots (rarely in whorls of four in 'Silver 

Sheen'), 1.0-3.0 mm long when appressed but 3.0-7.5 mm long 

when diverged, 1.0-1.5 (2.0) mm wide; apex apiculate when 

appressed or sub-apiculate to acuminate when diverging; base 

clasping; glands resinous, ± conspicuous, abaxial, posi-

tioned lengthwise on the lamina and shorter in length than 

the distance from the apex of the gland to the leaf apex; 

stomatic zone conspicuously whitened, adaxial, inconspic-

uously divided into two bands at the midvein; stomatic zones 

two, abaxial, placed marginally and lengthwise at the point 

of divergence; epidermal cells 13-19 µ wide (Fassett 1945b). 

SEX dioecious, but often not reproductive in cultivation. 

FEMALE STROBILI (4.0) 4.5-8.0 (9.0)' mm in diameter, borne on 

recurving foliaceous peduncules 4-12 mm long as third or 

fourth order shoots; scales six, unlobed or remote lobed 

with 1.0-2.0 (3.0) mm long horn-like projections, glaucous-
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blue when immature becoming bluish-black and less glaucous 

when ripe. SEEDS 2-4 (4), occasionally pitted, medium 

brown. MALE STROBILI yellow when ripe, 2.0-4.0 mm long, 

1.5-2.0 (2.5) mm wide, borne on nonrecurving foliaceous 

peduncles as third or fourth order shoots. 

In the literature and trade catalogs there frequently 

is reference to differences between various cultivars and 

the "typical species element'', "wild form", or "basic spe-

cies", Since the vast majority of cultivars have been se-

lected directly from the wild (in seed or cutting form), it 

is not always accurate to suggest that cultivars are somehow 

manipulated, hybridized or mutated. Any alleged differences 

or trends in variation that separate named variations from 

wild variations, depend entirely on which cultivated or wild 

variations are compared. Several interpretations of typical 

Juniperus horizontalis in cultivation have been proposed. 

1) New England Populations: In the absence of a 

designated type locality by Moench, it has often been 

assumed that New England coastal populations 

represented the "typical" colonies known to early 

Eur?peans. Although it may be argued that collectors 

had access to several Great Lakes populations, early 

European cultivars (or varieties) 'Prostata', 

'Humilis' and 'Repens' are suggestive of New England 

populations. These cultivars generally have short, 

highly appressed foliage and glaucous foliage not 

unlike the more familiar cultivars 'Wiltonii' and 'Bar 
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Harbor' from coastal Maine. Early European literature 

descriptions of the "American savin" or New World J. 

sabina appear to be based on such plants. Welch (1979) 

points out that 'Prostrata' is indistinguishable from 

J. horizontalis in the British trade. 

2) Illinois Populations: Various floras of the United 

States and some European references refer to 

J. horizontalis as the "Waukegan juniper", a name 

properly applied only to cultivar 'Douglasii'. This 

common name suggests that the typical native element in 

the Midwestern United States has been regarded as 

representative of the species. For someone familiar 

with Midwestern population~ named cultivars from New 

England, Canada, or the Rocky Mountains may seem very 

different and atypical. 

3) All unnamed clones are typical. Cornman (1947) 

presented the name J. horizontalis var. typica to 

include both acicular (diverging leaves) and 

appressed-leaved variations of the species in 

cultivation. With this name he placed a number of 

varieties (cultivated and native) from other authors 

that did not then seem worthy of varietal recognition. 

Hall (1979) utilized the name J. horizontalis var. 

horizontalis for an unnamed clone of the species 

studied at the Morton Arboretum. This var. 

horizontalis was compared to various named cultivars 

for cytological purposes. 



120 

Although it is convenient to treat unnamed clones as 

the typical species element, using a typical name, such 

clones fall into a number of categories: 1) unnamed because 

of morphological similarity to named cultivars, but of equal 

horticultural merit, 2) unnamed because of cultural or 

morphological flaw that makes the clone unworthy of garden 

use, 3) unnamed because of lack of interest by collector or 

supervisor, often with undetermined horticultural worth, and 

4) unnamed because of a unique or novelty character or char-

acters that limits marketability, but of possible interest 

to collectors. 

Clones that are similar to previously named cultivars 

are only as typical of wild populations as are the 

cultivars. That is, a clone resembling 'Bar Harbor' (but 

yet unnamed) is typical of Bar Harbor, Maine, populations. 

However, a variegated sport from the wild like 'Variegata' 

is atypical since 'Variegata' is considered to be a spe-

cialized mutation of very low frequency in populations. 

Clones that remain unnamed because of an ornamental defect 

are not necessarily more typical of the species as sometimes 

assumed. It is common to suppose a "wild type" to be horti-

culturally primitive, but such is not true of conifer spe-

cies that are not extensively improved by clonal selection 

or breeding. Thus, these inferior unnamed forms are just as 

likely to be found in the wild as some of the popular se-

lections we have today that have colonized in the wild. 
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Clones that have gone unnamed and/or unreleased because 

of lack of interest are often a mixture of horticulturally 

worthwhile and worthless variations. Over the years, 

various numbered clones have been released. Occasionally, 

some of these may be evaluated and marketed, but many 

continue to be found in collections as "typical" 

representatives of the species. Often these mixed clonal 

collections eventually become marketed by interested 

nurserymen or collectors, who may or may not sell or trade 

them with bona fide cultivar names. For example, a species 

selection from the D. Hill Nursery (no. 1) has been 

circulated without apparent knowledge that the cultivar is 

now known as 'Blue Chip'. When listed in collection lists 

without the cultivar name, one is left with the impression 

that it is merely another wild variation. 

A number of clones are available with apparently unmar-

ketable, but distinct characters. These characters include 

female cone lobing (f. lobata Knight), thread-like or 

filiform terminal whip shoots, heavy production of male 

cones, or minimal foliar variegation. Although these 

mutations or recombinations may be very atypical of wild 

phenotypes, they remain unnamed. Thus, the naming of 

cultivars is often related to the marketability of charac-

ters rather than a deviation from commonly encountered na-

tive phenotypes. 

4) Chadwick's concept. L. C. Chadwick (1940a) expressed 

the following opinion: 



'Douglasii' 

blight more resistant 

winter color purpling 
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wild type 

more susceptible 

lack of purpling 

Apparently wild populations known to Chadwick did not 

exhibit as great a degree of winter purpling as did 

'Douglasii'. Blight susceptibility and winter purpling are, 

in fact, found in both 'Douglasii' and wild populations. 

In summary, plants sold or listed as Juniperus 

horizontalis (without cultivar designation) may or may not 

be horticulturally valuable. Often the naming and mar-

ketability of clones is dependent on subjective judgments. 

Some populations have been more extensively exploited for 

clonal material, creating a greater apparent similarity be-

tween named and unnamed clones. Concepts of typical species 

vary from area to area, depending on familiarity with clonal 

material and concepts of horticultural variations. 

Living Specimens (all cultivated) 

Morton Arboretum #32-48 from Herbst Co. as~- pinchotii 
#148-61 from Thomsens Planteskole 
#138-68, #139-68, #140-68, #142-68, 

#143-68 from M. T. Hall, collected 
in Michigan 

#415-75 from Bozeman, Montana 
#488-78 from #142-68 

Tyler Arboretum #77-013 from Minnesota Landscape 
Arboretum #671-12 

#77-033, #77-067 from Arnold Arboretum 
#14859-A from J. G. Jack, Ironbound 
Isle, Winter Harbor Maine, 1895 

#77-066, #77-145 from Morton Arboretum 
#138-68 

#77-068, #77-150, #77-230 from Morton 
Arboretum, #143-68 



Herbarium Specimens 
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#77-070, #77-169 from Minnesota Land-
scape Arboretum #671013. 

#77-097, #77-106 from Minnesota Land-
scape Arboretum #68341. 

#77-115 from Minnesota Landscape Arbore-
tum #68438 (male) 

#77-120, #77-212 from Minnesota Land-
scape Arboretum #68340. 

#77-205, #77-227 from Minnesota Land-
scape Arboretum #71604 (female) 

#77-229 from Morton Arboretum #142-68. 

NATIVE POPULATIONS 

Michigan unspecified co. North shore, 
2 Sept. 1938, Murray F. Buell 
s.n. (NCSC) 

unspecified co. Sturgeon Bay, 
July 1933, E. H. Fulling s.n. 
(NY) 

unspecified co., lower peninsula, 
summer 1931m H. A. Gleason 171 
(DUKE) 

Cook Co., 5 Sept. 1947, 
R.M. Schuster 462 (male) 
(DUKE) 

Emmet Co., sand dunes, 22 July 
1941, James C. Myers s.n. 
(NCSC) 

Reweenaw Co., 18 August 1948, 
R. M. Schuster 462 (female 
with lobed cones) (DUKE) 

Illinois Daviess Co., 20 June 1917, 
O. E. Lansing Jr. 4154 (DUKE) 

New Hampshire Grafton Co., 17 May 1932, 
John E. Reed s.n. (DUKE) 

Minnesota Polk Co., 9 August 1949, 
Fred H. Borman 98 (DUKE) 

Winona Co., 29 May 1949, R. M. & 
0. M. Schuster A5013 (DUKE) 

Massachusetts Igonish, 12 July 1929, A. S. Pease 
56718 (DUKE) 

Montana Jefferson National Forest, Monarch, 
16 August 1914, 
G. G. · Hedgecock s. n. (NA) 

Stillwater Co., 23 July 1955, A. 
Cronquist 7968 (NCSC) 

CULTIVATED - unnamed selections 

National Arboretum 



#39979, 6 Nov. 1975, Doren 1675 (NA) 
#36450, 12 August 1974, Doren 1521 (NA) 
#36219, 9 May 1974, Doren 1489 (NA) 
#20552, 28 May 1974, Doren 1463 (NA) 
#20731, 20 March 1974, Doren 1414 (NA) 
#20731, 20 March 1974, Doren 1491 (NA) 
#20733, 20 March 1974, Doren 1394 (NA) 
#20733, 20 March 1974, Doren 1391 (NA) 
#20733, 20 March 1974, Doren 1396 (NA) 
#24833, 20 March 1974, Doren 1389 (NA) 
#24833, 20 March 1974, Doren 1401 (NA) 
#36451, 6 August 1974, Doren 1501 (NA) 
#36220, 9 May 1974, Doren 1490 (NA) 
#36220, 9 May 1974, Doren 1490 (NA) 
#36219, 9 May 1974, Doren 1489 (NA) 
#26216, 6 August 1974, Doren 1505 (NA) 

Arnold Arboretum 
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#14861-B, from Mt. Desert Nursery, Maine as 
'Plumosa' 8 September 1942, Cornman s.n. 
(female) (BH) 

#14861-C, 25 June 1968, Bauman 61 (KEN) 
#673-63C, 26 June 1968, Bauman 80 (KEN) 
#673-63, 26 June 1968, Bauman 77 (KEN) 
#35-64, 26 June 1968, Bauman 78 (KEN) 
29 October 1921, G. M. Merrill s.n. (BH) 

Detmer Nurseries, Tarrytown, New York 
31 March 1943, Cornman s.n. (BH) (2) 
31 March 1943, Cornman s.n. (female) (BB) 

New York Botanical Garden 
from Boyce Thomason Institute #680-29 1 

31 March 1943, Cornman s.n. 
Brooklyn Botanic Garden 

October 1934, E. H. Fulling s.n. (NY) 
Botanical garden, Hanover, Germany 

20 September 1873, H. Zabel s.n. (A) 
Konigl. Botanischer Garten 

15 August 1907, C. Baenitz s.n. (BH) 
C.H. Pupenoe garden, Silver Spring, Maryland 

22 February 1931, S. F. Blake s.n. (NA) 
Hunnewell Pinetum 

24 June 1965, T. Dudley & E. Murray s.n. (A) 
R. Douglas & Sons Nursery, Franklin Park, Mass. 

12 July 1893, J. G. Jack s.n. (A) 
University of Michigan Botanic Garden 

20 March 1969, Bauman 135 (KEN) 
Barnes Arboretum, Merion, Pennsylvania 

25 October 1966, Dudley Masseo 86 (NA) 
Lincoln College, Canterbury, New Zealand 

5 December 1969, W. R. Sykes 252/69 (NA) 
United States Capitol Building, Senate Wing 

22 Sept 1979, Meyer & Mazzeo 16314 (NA) 
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4.1.2 The Cultivars: key and inventory 

Cultivar Keys 

The primary problem with identification of specific 

cultivars of Juniperus horizontalis is the absence of any 

complete cultivar key. Munson (1973) completed a key to 

some of the more popular cultivars, but many more exist in 

the trade today. Use of these keys (Table 4.1) requires 

familiarity with the biometric methods employed in data col-

lection and knowledge of the key's limitations. 

Limitations of the Key 

The majority of taxonomic keys presented for the iden-

tification of ornamental conifer taxa are subject to many 

limitations on their usefulness. Munson (1973) presented a 

number of important limitations of his key that prevent mis-

identifications at the genus, species and subspecific lev-

els. Given the narrow focus of this present research, the 

number of limitations is inherently greater. 

1) As the key is constructed from the data collected for 

preparing cultivar descriptions, the same Sampling Pro-

cedure (Table 2.11) must be followed. 

2) In general, it is recommended that 5 to 10 shoots be 

obtained and examined. A randbm sampling of a single 

whip according to the sampling procedure has between an 

eighty and one-hundred percent chance of being rep-

resentative of the cultivar. This is based on the 
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presence of between zero and 2 stunted or anomalous 

shoots in samples of 10 whip shoots from a given plant 

with respect to the other shoots. As many extension-

related identifications may only allow the examination 

of a single, unstandardized sample, it is recommended 

that the Key to Common Cultivars be used. The inade-

quacy of a sample is compounded by the consideration of 

cultivars not generally in nurseries or private gar-

dens. 

3) The keys are structured for identification of younger 

plants with a majority of whip shoots. Although whip 

shoots may be sampled from plants of greater than 20 

years age according to the Sampling Procedure, these 

whip shoots are likely to be transitional to the spur 

shoots which are predominant on older plants. Thus, 

the length and number measurements are likely to be 

lower on the whip shoots of older plants. 



Table 4.1 A key to common cultivars of Juniperus 
horizontalis Moench. 

1. Leaves moderately to highly appressed at 
shoot bases (diverging 3.0-0.0 mm) 
2. Foliage moderately to highly glauces-

cent (S1-S4) 
3. Plants procumbent and mat-like 

4. First tertiary shoot length 
4-7 mm; terminal whip shoots 
overtopping the foliage mass 
5. Foliage silvery-blue (Sl) all 
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year. . . . . . . . . . . . 'Silver Sheen' 
5. Foliage steel blue in summer, 

tinged bronze in winter .. 'Blue Horizon' 
4. First tertiary shoots 5-14 mm 

long; terminal whip shoots con-
fined within the foliage mass. 
6. Leaves highly appressed; 

plants female ........... 'Wiltonii' 
6. Leaves moderately diverging; 

plants male ........... 'Bar Harbor' 
3. Plants decumbent to arching-

spreading or erect 
7. Foliage conspicuously mottled 

yellow ............... 'Variegata' 
7. Foliage solid colored and non-

variegated 
8. Leaves minute (0.0-1.5 mm 

long) and shoots irregularly 
angled .............. 'Livingston' 

8. Leaves normal sized (2.0 mm 
long plus) 
9. Foliage steel blue (S2); 

foliage in flat planes 
(vertical shoot angles less 
than 15 degrees); shoot 
apices often rounded or 
obtuse ............ 'Douglasii' 

9. Foliage silvery-blue (S1); 
foliage in angled planes 
(vertical shoot angles more 
than 15 degrees); shoot 
apices acute to 
accuminate . . . . . . . 'Hughes' 

2. Foliage green, pale grey-g-reen or 
yellow, lacking conspicuous glauces-
cence (S5, S6) 
10. Plants procumbent and mat-like. 

11. Foliage conspicuously 
golden-yellow ........ 'Motherlode' 
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Table 4.1 (continued) 

11. Foliage green .... (unnamed green formst 
'Viridis', 

'Jade Spreader' 
and 'Emerald 

Spreader' 

10. Plants decumbent to 
arching-spreading or erect .. 

1. Leaves moderately to highly divergent at 
shoot bases (diverging 3.0-6.0 mm) 
12. Foliage moderately to highly glauces-

cent (S1-S4) 
13. Plants procumbent and mat-like 

14. Terminal whip shoots extending 
beyond the foliage mass; leaf 
apices conspicuously whitened .. 

14. Terminal whip shoots uniform 
within the foliage mass; leaf 
apices typically light green 
15. Foliage conspicuously 

silvery-blue (Sl) 
16. Terminal whip shoots in 

flattened, fern-like 
planes ....... . 

16. Terminal whip shoots 
composed of thick, 

(J. sabina 
cul ti vars) 

'Adpressa' 

. . . 'Blue Chip' 

diverging lateral shoots ... 'Admirabilis' 
15. Foliage steel blue to blue-

green (S2-S4) . . . . . . . . . 

13. Plants decumbent to arching-
spreading or erect 
17. Plants distinctly vertical (main 

limb angle 80-90 degrees), 3-4 

'Emerson', 
'Eximia', 

'Marcella' 

(6) feet tall. . . . . . . . . . . 'Alpina' 
17. Plants decumbent to arching-

spreading (main limb angle less 
than 75 degrees), generally less 
than 2.5-3.0 feet tall. 
18. Leaves often short (3.0 mm) 

at shoot bases; foliage with 
conspicuous cedar-like odor ..... 'Hermit' 

(x virginiana) 
18. Leaves moderate to very long 

(4.0-7.0 mm); foliage odorless 
or with faint resinous odor 



Table 4.1 (continued) 

19. Leaves very long at shoot 
apices (to 6.4 mm); adaxial 
stomatic bands very 
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whitened and silvery .... 'Dunvegan Blue' 
19. Leaves moderately long at 

shoot apices (less than 5.5 
mm); adaxial stomatic bands 
greenish-white ....... 'Admirabilis', 

'Emerson', and 
'Livida' 

(all when older) 
12. Foliage virescent or green, lacking 

conspicuous glaucescence (S5, S6) 
20. Plants procumbent and mat-like 

21. Secondary shoots consistently 
greater than 22 
22. Leaves moderately divergent 

(1.0-2.0 mm) on young plants, 
moderately appressed on older 
plants 
23. Foliage very dark green 

(S6). . . . . . . . . .'Jade Spreader' 
23. Foliage medium green 

(SS) .......... 'Emerald Spreader' 
22. Leaves highly divergent 

(2.0-5.0 mm) on plants of all 
ages ................ 'Filicina' 

21. Secondary shoots consistently 
less than 22 
24. Secondary shoots 15-19 ...... 'Glenmore' 
24. Secondary shoots 13-14 ... 'Prince of Wales' 

20. Plants decurnbent to arching-
spreading or erect 
25. First secondary shoots often 

over 50 mm long; winter color 
green to pale bronze-green 
(Wl-W-2) .............. 'Youngstown' 

_25. First secondtyshoot always less 
than 50 mm long; winter color 
deep bronze-green, reddish purple 
or brownish-purple (W2.5-W3) 
26. First tertiary shoots 

12-15 mm long 
27. Plants with deep ·plum pur-

ple winter often with or-
ange-red 
pigmentation ....... 'Andorra Compact' 



Table 4.1 (continued) 

27. Plants with moderate 
winter purpling (W2.5) .. 

26. First tertiary shoots less 
than 12 mm long ....... . 
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'Tures' 

'Wilms' 

NOTE: Separation of cultivars in a dichotomous key does 
not necessarily include the same number of dis-
tinctive characters found in a taxonomic 
coefficient of similarity (Table 4.9). A 
similarity coefficient of .00 (no similarity) can 
result from a difference of only 1 mm in measured 
ranges (i.e., 12-13 mm is not similar to 13-14 mm). 
Such small statistical differences are difficult 
to use in field identification and should be 
omitted from practical cultivar keys. 

Cultivar Popularity Guidelines in Identification 

In use of the key, the popularity of certain cultivars 

should be taken into full account. Sometimes the popularity 

depends on the locality of one's identification in the case 

of regionally popular cultivars. In these instances, a 

cultivar is often sold by one or several associated garden 

centers or nurseries within a particular state. In the ad-

vent of transcontinental nursery sales, these regionalized 

popularities are decreasing. Popularity may also be attrib-

uted to certain collectors who exchanged plants among 

themselves in a certain area and may have traded with local 

nurserymen. Another form of popularity is the chronological 

popularity in which certain cultivars were widely grown 

until superior cultivars became known or accepted. Often, 

regional cultivars are also confined to specific time peri-

ods because modern nursery practice allows California 
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cultivars on the East Coast as readily as anywhere else. 

The time limit on popularity is usually related to decline 

in favor. This may only be a function of a single nursery-

man losing his stock plants to blight one year and shifting 

production to another cultivar. In some case, it appears 

that important larger nursery firms changing ownership or 

going out of business accounts for very good cultivars not 

being grown again on the large scale they deserve. Thus 

cultivar popularity is often linked to the success of nur-

sery firms rather than inherent value of the cultivar. In 

some cases, arboreta plants become available in the trade as 

long as the curators bother to maintain plants or permit 

nurserymen access to cuttings. The loss of rare cultivars 

by several highly influential collections has certainly 

spelled the extinction of some cultivars and their total 

absence from trade catalogs. It is interesting to note in 

one case that cultivars found today are quite popular but 

those introduced at the same time but soon lost are largely 

unknown entities. The relative popularity rankings are made 

with respect to cultivars known in trade catalogs in the 

last few decades and recent plant collection listings. 
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Table 4.2 Cultivar popularity in the United States. 

'Admirabilis' - uncommon 
'Adpressa' - rare 
'Alpina' - common in collections; rare in trade 
'Andorra Compact' - very common nationwide 
'Andorra Green' - believed extinct 
'Argentea' - very rare in trade; rare in collections 
'Aunt Jemima' - uncommon 
'Bar Harbor' - very common nationwide 
'Bar Harbor Green' - believed extinct 
'Big Sky' - very rare 
'Blue Acres' - increasingly common in Canada; uncommon to 

rare in USA 
'Blue Chip' - common to very common nationwide 
'Blue Horizon' - common in trade and collections 
'Blue Mat' - rather uncommon 
'Brandts' - rare 
'Cascade Valley' - believed extinct 
'Coast of Maine• - very rare in USA; more common in Britain 
'Douglasii' - true form very common in Eastern USA before 

1970 
'Dunvegan Blue' - common in collections; rare in US trade 
'Emerald Isle' - uncommon; common in collections 
'Emerald Spreader' - increasingly common in USA 
'Emerson' - common prior to 1970; rare in modern trade 
'Eximia' - very rare to uncommon 
'Filicina' - uncommon in trade; common in collections 
'Fountain' - uncommon to common 
'Glauca' - some clones very common nationwide; more common 

before 1965 
'Glenmore' - uncommon in trade; common in collections 
'Glomerata' - uncommon to rare 
'Gracilis' - believed extinct in the USA 
'Green Acres' - increasingly common in Canada; rare in USA 
'Green Bowers' - very rare 
'Grey Pearl' - not known in USA; uncommon to rare in Europe 
'Hermit' - rare to very rare 
'Hughes'.- very common nationwide 
'Hurnilis' - rare to very rare in USA 
'Huntington Blue' - discontinued so as to become rare 
'Jade River' - very rare 
'Jade Spreader' - formerly common; becoming rare 
'Kleskun' - rare to very rare in USA 
'Livida' - uncommon; common prior to 1970 
'Livingston' - uncommon to rare 
'Low Green' - uncommon to rare 
'Marcellus' - uncommon to rare 
'Petraea' - rare to very rare 
'Planifolia' - very rare 
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Table 4.2 (continued) 

'Plumosa' - very common worldwide; increasingly less common 
in original cv. 

'Prince of Wales' - increasingly common, but still uncommon 
on retail level 

'Prostrata' - rare in USA; more common in Britain 
'Prostrata Glauca' - very rare; not in trade 
'Prostrata Nana' - very rare; not in trade 
'Pulchella' - uncommon to rare 
'Repens' - very rare; not in US trade 
'Rowe' - very rare; not in US trade 
'Schmidtii' - very rare to rare in collections; not in trade 
'Silver Sheen' - uncommon under 'Douglasii' 
'Subglauca' - rare to very rare; not in trade 
'Tures' - uncommon 
'Turquoise Spreader' - increasingly common 
'Variegata' - rare in trade; common in collections 
'Venusta' - rare to very rare 
'Viridis' - very rare in US or not in country 
'Walton's Blue' - very rare 
'Wapiti' - not in US trade; very rare in USA 
'Watnong' - rare to very rare 
'Webberi' - common to uncommon 
'Wilms' - uncommon 
'Wiltonii' - very common worldwide 
'Wisconsin' - uncommon to rare in trade; common in 

collections 
'Youngstown' - very common 
'Yukon Belle' - uncommon; increasingly common 
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Of the cultivars noted in Table 4.2, easily one half of 

them are now or soon to be rare. Clearly, the nursery trade 

cannot tolerate such large numbers of cultivars selected 

from a relatively similar set of characters. Thus, it is 

possible to construct two keys: one based on plants easily 

found in the nursery trade in North America today, and one 

based on the larger number found in private and public col-

lections. 

The cultivar descriptions that follow are organized 

according to the following sequence of information: 

Synonymy - the correct name for the cultivar followed 

by the trade and literature synonyms indented and 

in chronological order. In the case of nursery 

listings, references are as exact as possible. In 

the case of unconfirmed or unpublished use of 

names, an approximate date of name origination or 

use is provided for historical context. 

Description - growth habit (PLANTS) - overall shape or 
form 
MAIN LIMB ANGLE - when discernible 
FOLIAGE - specific or unique features, 
when present 
FOLIAGE COLOR - descriptive terms and 

color codes presented as described 
in section 2.2.4 

TERMINAL SHOOTS - length and general 
aspects 

SECONDARY SHOOTS - length of first sec-
ondary shoot (FSS), total number 
per terminal whip shoot, horizontal 
secondary shoot angle and vertical 
secondary shoot angle 

TERTIARY SHOOTS - length of first terti-
ary shoots (FTS), total number per 
first secondary shoot, horizontal 
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tertiary shoot angle and vertical 
tertiary shoot angle 

QUATERNARY SHOOTS - length of first 
quarternary shoot (FQS) and number 
per first tertiary shoot, when pre-
sent 

LEAVES - unique characters, length and 
divergence at shoot apex, length 
and divergence at shoot base, 
length and divergence on second 
year shoots. 

SEX of clone when known 

History and Nomenclature - the rationale for selecting 

the correct name is presented in the historical 

context of the cultivar's origination, evaluation, 

marketing, and subsequent distribution in private 

and public collections. When appropriate, addi-

tional information is provided from personal 

correspondence, little-known literature and per-

sonal experience to augment the discussion of no-

menclature and history. 

Landscape Value - personal observations of cultivar 

performance are combined with evaluations found in 

the literature and personal correspondence to as-

sess the ornamental value of the clone. Recommen-

dations for further evaluation and distribution are 

also provided, when necessary. 

Living Specimens - a listing is provided of living 

specimens seen by the author in the course of this 

study. In the case of rare cultivars, additional 

specimens are noted that have been reported in 

North America. Collection numbers, sources and 
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label name are provided in most instances. Each 

specimen has been traced to its original source as 

far as possible, providing a pedigree of the indi-

vidual plants. These listings are not intended to 

represent plants available for trade, sale or 

other form of exchange, but merely for research 

purposes. 

Herbarium Specimens - a listing is provided of the 

herbarium sheets examined by the author in the 

course of this study, including the vouchers made 

from this research. In the majority of cases, 

these specimens have been obtained from cultivated 

plants. Therefore, collection name, number and 

original source are provided when possible. Many 

herbarium vouchers are from plants also cited in 

the living specimens citations. 

In the majority of instances it was very dif-

ficult to change cultivar names on herbarium spec-

imens, because of identification problems. In 

some instances, it was necessary to rely on the 

credibility of the collector or collection because 

of the absence of photographs, cones, whip shoots 

or the unsuitable maturity of the shoots. 

Type specimens have been cited and designated 

following the description of each cultivar. Since 

type specimens have not been designated for the 

vast majority of cultivars, a clonotype has been 
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selected for each cultivar. A clonotype repre-

sents the same clone as specified in the publica-

tion of the valid name. In most instances, 

clonotypes are directly traceable to the clone's 

originator as defined in section 3.1.3. The sex 

of living and herbarium specimens is listed when 

female or male cones have been intact. The abbre-

viations for herbaria follow those in section 2.1. 

Juniperus horizontalis 'Admirablis' Plumfield Nursery Cata-
log 1936 

Juniperus horizontalis 'Adminirabilis' American gardens 

Juniperus horizontalis caespetosus "Sutton male'' Plant 
Introduction Station, Ames, Iowa, 1969-1973 report 
on regional plantings 

Juniperus horizontalis caespitosa American gardens, in 
part 

PLANTS densely procumbent when young, becoming 
decumbent, 30-38 cm (12-lSinches) tall and mounded; FOLIAGE 
steel blue to blue-green (S2-3), most intense in younger 
plants, becoming tinged bronze in winter (W2); TERMINAL WHIP 
SHOOTS 110-180 mm long, occasionally extending beyond the 
main foliage mass; SECONDARY SHOOTS often stunted at base, 
25-55 mm long (to 70 mm in younger segments), 11-20 in num-
ber, horizontally angled 10-30 degrees, vertically angled 
30-50 de9rees to the terminal whip shoot, often arising from 
upper and lower facial leaves; TERTIARY SHOOTS arising from 
inner lateral leaves at base (FTS, STS), 8-20 mm long, 15-20 
in number, horizontally angled 30-40 degrees, vertically 
angled 20-30 degrees, but often of uniform length so as to 
appear flat-planed; QUATERNARY SHOOTS often absent from 
first tertiary shoot, but 3-8 mm long and 2-4 in number on 
younger tertiary shoots; LEAVES 3-3.5 mm long and diverging 
0.5-2.0 mm at the shoot apex, 3.5-4.5 mm long and diverging 
2.0-5.0 mm at the shoot base, abaxial stomates very conspic-
uous all year, foliage aromatic when crushed; SEX male. 
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Clonotype: Plumfield Nursery, 4 April 1969, Bauman 148 
(KEN) 

'Admirabilis' was introduced in 1935 by Plumfield Nur-

series, Fremont, Nebraska, as a "very fine plant to use for 

covering graves, terraces or any place where a low beautiful 

covering is wanted." This cultivar has been lumped with the 

similar clone 'Pulchella' under the name caespitosa; 

'Admirabilis' being the male form and 'Pulchella' the female 

form. DenOuden and Boom (1965) compare it to a male form of 

'Emerson'. Schneider and Hasselkus (1983) compare it to 

finer-textured and denser 'Filicini', ranking it as as "ac-

ceptable" for Midwestern gardens. It is certainly one of 

the better Plumfield selections and worthy of a place in any 

regional trial of juniper ground covers. 

Living Specimens 

NCSU Arboretum #170 from Morton Arboretum 
University of Wisconsin Arboretum #79117 from McKay 

Nursery 
Tyler Arboretum #77-051 from Minnesota Landscape 

Arboretum #651 
#77-061 from Minnesota Landscape 

Arboretum #651 
#77-170 from Minnesota Landscape 

Arboretum #651 
National Arboretum #21287 for Gotelli 

Herbariurn Specimens 

National Arboretum #21287. 20 March 1974. Doren 1403. (NA) 
1 April 1968. Bauman 10. (KEN) 

Longwood Gardens #62477. 11 August 1970. Peterson 
1275. (BH,KEN) 

#624 77. 12 June 1968. Bauman 37. (KEN) 
Plumfield Nurseries 4 April 1969. Bauman 148. (KEN) 
NCSU Arboretum #170 from Morton Arboretum. 

11 March 1984. Hatch 170. (BH,NA} 
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Juniperus horizontalis 'Adpressa' Plumfield Nursery catalog 
1943: 13 nomen nudum; Kammerer, Morton Arb. Bull. 
Pop. Info. 35 (1): 3 (1960) as adpressus. 

PLANTS densely procumbent when young becoming 15 cm 
(6 inches) tall; TERMINAL SHOOTS cord-like and extending 

beyond the foliage mass; FOLIAGE COLOR green with slight 
glaucescence (S4); LEAVES loosely appressed (diverging 
0.5-1 mm) with a conspicuously whitened apex; SEX unde-
termined. 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 142 
(KEN) 

Of the many Plumfield selections, 'Adpressa' is one of 

the least known cultivars in collections and the trade. 

Insufficient material has been available for a detailed 

diagnosis. 

Very little is known of the origins of 'Adpressa' 

except that it was selected by Plumfield Nursery from seed 

collected in the Rocky Mountains. A 1961 listing by the 

nursery states "this juniper differs some from the others, 

although it is of the same species ... entire plant grows so 

tight to the ground that it resembles being pressed against 

the earth." 

Presently, this cultivar cannot be recommended for gen-

eral cultivation. Like 'Planifolia', which it closely 

resembles (Bauman 1969), this is apparently a less adaptable 

selection. Many of the Plumfield selections are quite 

attractive, as is this one, but are rarely seen in attrac-

tive condition. The clone is apparently quite sensitive to 

juniper blight. 

Living Specimens 

None have been available for study. 
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Herbarium Specimens 

National Arboretum Gotelli. 2 April 1968. Bauman 24. 
(KEN) 

Arnold Arboretum #3664 from Morton Arboretum. 
26 June 1968. Bauman 64. (KEN) 

Plumfield Nurseries 4 April 1969. Bauman 142. (KEN) 
Morton Arboretum #341-67 from Plumfield. 8 March 1969. 

Bauman 101. (KEN) 
Phytotektor Nurseries 20 March 1969. Bauman 130. (KEN) 

Juniperus horizontalis 'A.J.' = 'Aunt Jemima' 

Juniperus horizontalis 'Alberta'= 'Prince of Wales' 

Juniperus horizontalis 'Alpina' (Loud.) Rehder in Journ. 
Arn. Arb. 6: 203 (1925) as forma; Rehder in Man. Cult. 
Tr. Shr., 15 (1927) as variety. 

Juniperus alpina Loddiges Nursery Catalog 1836, NOT 
S.F. Gray, NOR Clus., NOR Gaud 

Juniperus sabina alpina Loudon, Arb. Frut. 2499 (1838) 

Juniperus horizontalis f. alpina (Loud.) Rehder in 
Journal of the Arnold Arboretum. 6: 203 (1925) 

Juniperus horizontalis var. alpina (Loud.) Rehder in 
Man. Cult. Tr. Shr. 15 (1927) 

PLANTS densely erect when young developing trailing 
peripheral shoots when over five years old, becoming 45 to 
180 cm (18-72 inches) tall and 200 cm (78 inches) wide; MAIN 
LIMB ANGLE 80-90 degrees; FOLIAGE COLOR grey-green (S4) 
becoming purplish-grey in winter (W2~5) much as with 
'Plumosa' but less uniformly; TERMINAL SHOOTS (67) 78-143 mm 
long, often angled upward on trailing shoots; SECONDARY 
SHOOTS 31-38 mm long and 9-15 in number, angled on all four 
sides of the terminal shoots even on young plants; TERTIARY 
SHOOTS 8-12 mm long and 7-9 in number, angled often on all 
four sides of the secondary shoots; QUATERNARY SHOOTS absent 
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nearly 50% of the time, when present 1-2 in number and 3-4 
mm long; LEAVES 2.0-3.5 mm long and diverging 0.0-1.0 mm at 
the shoot apex, 2.5-4.0 mm long and diverging 1.5-2.0 mm at 
the shoot base, and 3.0-5.0 mm long and diverging 2.0 mm on 
second year wood; SEX female (male, Welch 1979). 

The description is based on the cultivar 'Alpina' known 

in the United States and matching well the modern European 

descriptions. However, none of the plants known today are 

directly traceable to Loddiges or Loudon. 

The type designated by Rehder (1925) is Rehder 

27 October 1924 (A). 

Regrettably, there is no clear association between 

plants described by Rehder (1925) and those known to 

Loddiges and Loudon. Rehder (1925) builds a long story in 

apparent realization that this new combination under 

J. horizontalis will bring some controversy. Little mention 

is made in modern literature that Loudon (1838) regarded his 

alpina entity as "more slender in its habit, but, in other 

respects only slightly different from J. prostrata." 

Loudon's figure (#2362) on which Rehder relies as chief evi-

dence is hardly associable with 'Alpina' alone in that high 

leaf divergence was known in a great many~- sabina and J. 

horizont&lis at that time. Loudon does mention that plants 

reached 18 inches tall, which is quite unique except for f. 

plurnosa Rehder, to which Loudon's description might equally 

have been applied. It seems that European authorities have 

looked to Rehder rather than their own specimens and 

herbarium records as proof of the association between the 

garden clone and Loudon/Loddigee' name. It is quite 
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possible that the clone in Europe in the mid-1800's was an 

Andorra juniper-like plant found in 1907 on the coast of 

Maine• Herbarium vouchers do not disassociate these two 

without reference to habit. 

The earliest reference to J. sabina alpina in the 

United States occurs with a specimen vouchered in 1894 by 

L. H. Bailey at the Biltmore Estate, North Carolina. Oddly 

enough, this specimen predates Rehder's own type specimen by 

some 30 years but is morphologically similar. The Biltmore 

plant is traced to the Ellwanger and Barry Nursery, 

Rochester, New York, which Rehder cites as the source for 

plants at the Arnold Arboretum. As the Ellwanger firm is 

known to have imported plants from Europe, the use of 

~- sabina presumably stems from some European nursery list-

ing. If the American clone from Ellwanger arrived around 

1890, it is very likely the name would not have changed 

meaning from Loudon's widely read book written 50 years be-

fore. 

The plant known to Loudon was found in the Royal Horti-

cultural Society garden, so the plants in Britain today are 

presumably direct descendents of this stock from Loddiges. 

All European photographs and descriptions are fully in 

agreement with the American clone except reference to the 

plant as a male clone by Welch (1979). 

Welch (1979) refers to the plant as having originated 

in the Manitoba province of Canada, but no further verifica-

tion of details has been possible. A most curious article 
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soon after Rehder's first transference of the epithet de-

tails a possible case of parallel origins, not previously 

reported in modern conifer literature: 

"In some of the colonies a curious variation has 
arisen: ascending from the prostrate or creeping 
branches are erect tree-like growthtwith fasicled 
branchlets and dense acicular foliage. These upright 
growths are often two to three decimeters or more in 
height, and they present a striking contrast to the 
normal prostrate parts of the plants. Where they are 
common as in some colonies we saw, they suggest a pygmy 
forest with a dense undergrowth of shrubs or vines. 
There was no fruit on any of the erect branches, 
although it was abundant on many of the prostrate ones. 
This form, which appears to be merely a monstrosity, 
seems to be identical with the plants recently 
described by Mr. Alfred Rehder (in Jour. Arnold Arb. 
VI. 203 (1923)), as Juniperus horizontalis f. alpina, 
from plants cultivated at the Arnold Arboretum and 
received there from the Ellwanger and Barry Nursery, 
Rochester, New York. The occurrence of this curious 
form as a native at the Wisconsin locality is 
interesting, since nothing is known as to the origin of 
the cultivated plants, which were first grown in 
English gardens." (Palmer 1926) 

This fascinating account suggests that female prostrate 

plants have given rise to alpina-like plants, which in a 

dioecious species would also have to be female. If the 

plants known to Welch are indeed male, perhaps such growths 

have arisen from male plants as well and the cultivar is 

polyclonal in nature. 

The regular wild occurrence of this growth form is sug-

gestive of some pathological event such as juniper blight 

(Phomopsis sp.) Dr. M. T. Hall con~irms to me that blighted 

wild plants often produced upright and dense growths in re-

sponse to the blight. Thus, it may be considered that 

'Alpina', polyclonal or monoclonal, is in fact a 
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teratological deformity caused by juniper blight. The fact 

that 'Alpina' has proved to be one of the very most blight 

susceptible cultivars is further proof of a pathological 

origin. This cultivar very clearly is different from what 

one expects of the species. Work with SEM has not supported 

the hybridization to J. virginiana which might produce a 

more erect habit. 

Young plants rooted from 'Alpina' are rigidly upright 

in the container production stage for at least 2 years, de-

spite efforts to artificially bend down some plants. 

Several were planted at an angle to encourage prostrate 

growth but all maintained a stiff angle with no present 

inclination to become prostrate. 

The tallest plant of the cultivar presently known is a 

badly blighted specimen at the NCSU Arboretum received in 

the 1960's from the Morton Arboretum. The most upright por-

tion of the plant is 6 feet tall and it spreads to nearly 8 

feet wide, but is suggestive of literature photographs on a 

much larger scale. The plant has borne female cones. 

It is believed that all plants in cultivation in the 

United States are derived from Rochester, New York, either 

Ellwanger and Barry Nursery or the Parks Department which 

took over the nursery grounds. A specimen from Jacques 

Rousseau in Quebe~ in 1927 1 has no connection with the 

Rochester plants, nor any indication of Manitoba origin is 

afforded either. 
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Authors are quick to describe the landscape value or 

lack thereof with respect to 'Alpina'. Among the best com-

ments are the following: 

"It is a rank grower and consequently of limited 
value." (denOuden & Boom 1965) 

"It is a rather rank grower and is therefore not a good 
ground cover plant. It seems to need a yearly 
snow cover." (Welch 1979) 

"being used mostly for rough work." (Chadwick 1940) 

'Alpina' might best be regarded as a curiosity. It is still 

far from extinction since its unique growth form makes it 

appealing to collectors and curators. There is no juniper 

even remotely similar. It is not currently in general nur-

sery production. 

In addition to severe twig blight, cedar apple rust has 

been observed at the Morton Arboretum Juniper Collection on 

plants over 20 years old. A number of peculiar orange 

gelatinous egg cases were observed on the Tyler Arboretum 

specimens, but on no other cultivars. This is perhaps a 

function of the insect's preference for a plant of some 18 

inches in height in that this egg structure is not identifi-

able with any conifer insect pests. 

Living Specimens 

NCSU Arboretum #166 from Morton Arboretum c. 1960 
(Morton #945-62?) (female) 
#83-157 from #166 from Morton Arboretum 

c. 1960 

Tyler Arboretum #77-154, #77-16-6 from Morton #945-64 
from Rochester Parks 

Morton Arboretum #945-62 from Rochester, NY, Parks De-
partment (female) 
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Herbarium Specimens 

NOTE: 

Arnold Arboretum #8028 from Rochester Parks, 
27 October 1924 Rehder (A) (TYPE) 

#11021 from Rochester Parks 1921, 
18 August 1937, "E.J.P." (A) 

#1047-62, 25 June 1968. Bauman 59 
(KEN) 

#85-67, 30 November 1968, Bauman 88 
(KEN) 

#2236-65, 30 November 1968, Bauman 89 
(KEN) 

#2259-65, 30 November 1968, Bauman 87 
(KEN) 

Quebec (garden name?) #26-940, 31 August 1937. Jacques 
Rosseau (A) 

Morton Arboretum #945-62 from Rochester Parks, 
1 May 1975, Schulenberg & Wilhelm 
(female) (NA) 

#945-62 from Rochester Parks, 
17 October 1983, Hatch 35 (NA) (fe-
male) 

Rochester Parks sent by A. D. Slavin 1933, 
28 February 1933 L. H. Bailey (BH) 
#669 from Ellwanger & Barry Nur-
sery, 27 August 1942 (Cornman (BH) 

National Arboretum Gottelli Collection, 2 April 1968, 
Bauman 23 (KEN) 

Longwood Gardens #621326 from Rochester Parks, 
12 June 1968, Bauman 40 (KEN) 

Biltmore Estate from Ellwanger& Barry Nursery as 
J. sabina, 1 August 1894 L. H. Bailey (BH) 

Although L. H. Bailey's 1894 collection at 
Biltmore predates Rehder's designated type by some 
30 years, the Biltmore specimen is quite in agree-
ment with Rehder's collection. Both the Arnold 
Arboretum and Biltmore specimens had a common ori-
gin from the Ellwanger & Barry firm of Rochester, 
NY. 

Juniperus horizontalis 'Andorra Compact' KrGssman, Handbuch 
NadelgehBlze 149 (1972) 

Juniperus horizontalis plumosa compacta Cole Nursery 
1960 

Juniperus horizontalis andorra compacta T G. Owen & Son 
Nursery in American Nurseryman 112(5): 30 (1960) 
nomen nudum 
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Juniperus horizontalis plumosa nana Shenandoah Nursery 
catalog 1967: 69 

Juniperus horizontalis 'Compact Andorra' American nur-
series 

PLANTS densely mound-shaped to compact and arching-
spreading; FOLIAGE grey-green (S4) becoming distinctly deep 
purple in cold weather (W3); TERMINAL SHOOTS (64, 72) 91-118 
(171) mm long, generally not extending beyond the foliage 

mass; SECONDARY SHOOTS 21-37 mm long, (7, 9) 10-17 in num-
ber, horizontally angled 20-30 degrees, and vertically an-
gled 20-45 degrees to the terminal whip shoot; TERTIARY 
SHOOTS (9) 10-15 (18) mm long, (1) 4-9 in number, hori-
zontally angled 20-30 degrees, and vertically angled 20-30 
(45) degrees to the secondary shoots; QUATERNARY SHOOTS 

generally absent, but rarely to 5 mm long when one is pre-
sent; LEAVES often with deep orange pigmentation in addition 
to overall winter purpling, (1.5) 3-4 mm long and diverging 
0.0-2.5 mm at the shoot apex, 2.0-4.0 (5.0) mm long and di-
verging (1.0) 2.0-3.0 mm at the shoot base, (3.0) 3.5-5.0 mm 
long and diverging 2.0-3.5 mm on second year wood; SEX male? 
(sport of a male cultivar, 'Plumosa') 

Clonotype: University of Tennessee Arboretum, 25 Feb-
ruary 1984, Hatch 146 (NA) 

Origin of the first genetically compact 'Plumosa' clone 

is presently undetermined. The name 'Plumosa Compacta', not 

known to be published before January 1, 1959, is first asso-

ciated with Cole Nursery, Circleville, Ohio, and T. G. Owen 

& Son, Columbus, Mississippi. Prior to these listings, 

sheared stock of 'Plumosa' was advertised. It was not until 

1960 that compact and regular forms of 'Plurnosa' were listed 

separately, the compact selection being more expensive. It 

was these early and invalid uses of names like 'Plumosa Com-

pact', 'Compact Andorra' or 'Andorra Compacta' that prompted 

Krussman to use the fancy name 'Andorra Compact'. Regret-

tably, this correct name is not widely known and used by 

modern conifer authors. Omission of reference to a compact 
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andorra juniper in denOuden & Boom (1965) further suggests 

the taxon's recent origin and the need to use a non-Latin 

name. 

Separating 'Andorra Compact' from other dwarf 'Plumosa' 

clones is generally difficult unless the other clones are 

sold by specific trade names; for example, 'Wilms', 

'Youngstown', 'Tures'. The earliest available description 

of the original clone is: 

"Juniperus horizontalis plumosa compacta. andorra 
color with dense rounded shape like that of compact 
Pfitzer." (Cole Nursery catalog 1964: 62) 

The only plant with this characteristic roundness, deep pur-

ple winter color, and nearly 20-yea&old has been found at 

the University of Tennessee Arboretum. Other compact 

andorra junipers in collections bear other clone names (es-

pecially 'Youngstown'), lack winter coloration in full sun, 

or are too young to adequately characterize. 

As observed at the University of Tennessee Arboretum, 

this cultivar is very attractive in its deep purple color 

and dense mounded form. In areas where the winter color is 

likely to be washed out and pale bronze-green, it is not 

likely to.be particularly showy. It is hoped that study of 

the original "compact andorra'' clone will shed light on the 

separation of modern 'Plumosa' selections from each other. 

Living Specimens 

University of Tennessee Arboretum 2 plants from 
Phytotektor Nursery 

Tyler Arboretum #77-149, 77-161 from Arnold Arboretum 
#1096-62 from Cole Nursery 
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Morton Arboretum #30-60 from #578-58 from Cole Nursery 
(as 'Plumosa Compacta') 

#713-63 from Scarff Nursery (as 
'Plumosa Compacta') 

Biltmore Estate unlabeled plants on juniper slope. 

NOTE: Although the name 'Plumosa' Compacta' was 
received by Morton Arboretum in 1958, the 
trade literature does not presently support 
use of this epithet before 1959. 

Herbarium Specimens 

University of Tennessee Arboretum from Phytotektor. 
25 February 1984. Hatch 146 (BH, NA) 

Morton Arboretum #30-60. 8 March 1969. Bauman 94. (KEN) 

Arnold Arboretum #660-6-B from Cole Nursery. 
26 June 1968. Bauman 76. (KEN) 

Juniperus horizontalis 'Andorra Green' Cartwright Nursery 
Co. in American Nurseryman 108(4): 28 (1958) nomen 
nudum 

This cultivar, previously not reported in conifer ref-

erences, is listed along with the andorra juniper and is 

offered in the same sizes at identical prices. No plants or 

specimens of this cultivar are known. The following the-

ories may account for this separate listing: 

1) the clone, no longer in cultivation, is an early 

green selection (summer) just as 'Plumosa Glauca' 

is said to be a more blue selection. 

2) the clone is a non-purpling selection made because 

of shaded stock plants which do not accumulate 

carbohydrates and therefore have few or no visible 
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3) the clone is another cultivar not related to 

'Plurnosa' such as one of the green-leaved 

Plurnfield selections known to be grown in 

Tennessee around this time, but superficially sim-

ilar. 'Filicina' and perhaps 'Pulchella' might be 

confused as older plants with a green 'Plumosa' 61 

nurserymen not familiar with many cultivars. The 

various Plurnfield releases are more like 'Plumosa' 

than the prostrate blue forms which most nursery 

in the East knew at that time. 

4) the clone is the same as 'Youngstown' which is 

said to have originated at a Ohio nursery with a 

branch in Tennessee around this time period. 

Juniperus horizontalis 'Andrewsii' Robert E. More, Glenmore 
Arboretum, nomen nudum 

This name was in use by Mr. More for the same clone 

sent to the Morton Arboretum in 1951 as 'Wyoming'. However, 

no valid publication for the names 'Wyoming' or 'Andrewsii' 

has been located. The well known cultivar 'Glenmore' is a 

Wyoming selection found by More around this same time 

period. It is not known whether 'Glenmore' is the only 

Wyoming clone he had under evaluation; in which case, 

'Andrewsii' and 'Wyoming' are early synonyms to 'Glenmore'. 
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Juniperus horizontalis 'Argentea' in part= J. chinensis 
'Expansa Variegata' 

Juniperus horizontalis 'Argentea' Morton Arboretum Bulletin 
of Popular Information 35(1): 3(1960) as argenteus 

PLANTS densely procumbent at first, becoming loose and 
open when older; FOLIAGE COLOR silvery-blue to bright steel 
blue (Sl-S1.5); TERMINAL SHOOTS extending beyond the main 
foliage mass; LEAVES semi-divergent to divergent 
(1.0-2.5 mm) in spring; SEX undetermined. 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 139 
(KEN) 

Presently, the cultivar 'Argentea' is one of the least 

known glaucescent cultivars in the American nursery trade. 

Having originated with the Plumfield Nursery in the 

mid-1930's, this cultivar apparently lost its appeal due to 

the loose and open growth after a few years of growth. It 

remains, however, the most glaucescent Plumfield Nursery 

release in the early spring. Its intense silvery new growth 

is matched only by 'Hughes' in the course of this study. 

Regrettably, the name 'Argentea' has in recent times 

been associated with a variegated juniper in another spe-

cies. A 1975 distribution of the Geneva Experiment Station, 

Geneva, New York 1 (#G-14137) has proven to be Juniperus 

chinensis 'Expansa Variegata' as seen at the University of 

Wisconsin Arboretum (#69-019). The Geneva clone also was 

received at the Cornell Planations, Ithaca, New York, 

(#75-358) and was discarded in 1979. Another specimen is 

reported at Highland Park Arboretum, Rochester, New York. 
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The true 'Argentea' is not dense enough for consider-

ation in modern gardens and is worthy of the neglect it has 

received from nurserymen today. 

Living Specimens 

Tyler Arboretum #77-132, #77-219 from Arnold Arboretum 
#29-64 from Morton Arboretum (#342-37? from 
Plumfield Nursery) 

Herbarium Specimens 

Plumfield Nursery 4 April 1969, Bauman 139 (KEN) 
Morton Arboretum #342-37 from Plumfield, 8 March 1969, 

Bauman 98 (KEN) 
Arnold Arboretum #29-64 from Morton Arboretum 

(#342-37?), 26 June 1968, Bauman 71 (KEN) 
Phytotektor Nursery 20 March 1969, Bauman 126 (KEN) 
Tyler Arboretum #77-132, 16 May 1983, Hatch 215 (NA) 

Juniperus horizontalis 'Arnold' Denver Botanic Garden, Fall 
1957 list 

This taxon is no longer in the Denver collection, nor 

have any other living or herbarium specimens been located 

with this epithet. The Arnold Arboretum, apparently the 

source, has not sanctioned this name. This cultivar is best 

regarded as a "source name'' and is perhaps an unnamed se-

lection from the Arnold Arboretum's juniper collection. The 

situation is apparently analogous to 'Morton', which also 

represents a source name. 

Juniperus horizontalis 'Aunt Jemima' D. Hill. Nursery Cata-
log Fall 1967/Spring 1968 

Juniperus horizontalis 'A.J.' Wyman, Dwarf Shrubs 94 
(1975) 
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This selection differs from 'Plumosa by growth habit 

much flattened so as to resemble a pancake shape. The 

cultivar was named by the D. Hill firm in 1957 after the 

famous Aunt Jemima brand of pancakes. 

The cultivar is not widely known or evaluated. There 

appears to be little market for a low-growing 'Plumosa'-type 

cultivar given the large number of procumbent cultivars al-

ready in the market. 

Clonotype: NCSU Arboretum, #83-158, 14 March 1984, 
Hatch 158 (NA) 

Living Specimens 

NCSU Arboretum #83-158 from D. Hill Nursery 

Herbarium Specimens 

NCSU Arboretum #83-158, 14 March 1984, Hatch 158 
(BH ,NA) 

Juniperus horizontalis 'Aurea' Bailey, Hortus II 399 (1941) 
as variety; L. H. Bailey Hortorium, Hortus III 616 
(1976) as cultivar. 

The alleged variety or cultivar called 'Aurea' appears 

only in literature besides those cited above, including ma-

jor conifer references and trade catalogs. Dr. Peter A. 

Hyypio, curator of the L. H. Bailey Hortorium Herbarium, in-

forms the author of the following: 

" the name Juniperus horizontalis 'Aurea' is a name 
of no botanical standing. It goes back to an error 
which first occurred in Hortus Second and passed un-
noticed into Hortus Third." 

(Peter Hyypio, personal communication 1/19/81) 
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According to the source and catalog listings of the 

Hortorium, this name is based on a listing of Juniperus 

sabina aurea in 1937 by the Rockhome Gardens, Victoria, 

(1937: 38) as nomen nudum. A similar listing appeared in 

the 1948 catalog of the Ingwersen Nursery of Sussex, En-

gland. Although no literature description is known for J. 

sabina aurea, there are two logical explanations of the 

listing: 1) this clone was J. sabina 'Aureovariegata', a 

golden-tipped mutation found in 1926 in Ireland, 2) the 

clone was J. chinensis 'Plumosa Aurea', which closely resem-

bles J. sabina in growth form and foliage, but seldom found 

under its valid name. The latter plant was occasionally 

found under the name of J. sabina procumbens aurea which 

might have been shortened to read J. sabina aurea. There is 

no evidence to support the existence of a golden-leaved J. 

horizontalis at that time in history. 

Although golden foliage mutations are apparently common 

in most cultivated juniper species, the American creeping 

juniper has until recently been without such variations. 

Although the nursery industry would benefit from a "golden 

carpet" f?rm of Juniperus, the majority of alleged golden 

variations have not been reliable or applied to the correct 

species. Other instances of an alleged golden prostrate 

juniper include: 

1) "golden prostrate" juniper listed by the D. Hill 

Nursery as early as 1927. This name has been 

listed along with "prostrate" and "purple 
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prostrate" junipers, which might normally be 

equated with J. horizontalis and a 'Plumosa'-like 

selection, respectively. According to the 1928 D. 

Hill catalog, the "purple prostrate" was said to 

be the same as the 'Andorra' or 'Plumosa' juniper. 

Thus it would be logical to assume this "golden 

prostrate" juniper was a golden-leaved 

J. horizontalis. However, it is more likely that 

this variant was none other than J. communis 

'Depressa Aurea' that has long been confused with 

a juvenile-leaved selection of J. horizontalis. 

Since J. horizontalis 'Plumosa' was once listed as 

~- communis depressa plumosa, it is very likely 

that some nurserymen considered these variously-

colored prostrate junipers as all related in 

vernacular terms. 

2) A J. horizontalis 'Golden Form' found by Dr. Brian 

Mulligan is discussed under the name 'Golden 

Form'. 

3) John F. Cornman vouchered a specimen of his var . 

. plumosa (1 June 1943) with the note "the new 

growth yellow green; old growth slightly 

glaucous." This plant in the Highland Park, 

Rochester, New York, may well have been slightly 

chlorotic. However, this author has recently 

found a vigorous shoot of 'Plumosa' with a similar 
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North Carolina. 
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4) Selections with golden variegation are often dis-

cussed as "golden forms" by popular authors. A 

golden-variegated selection known as 'Variegata' 

or 'Sunspot' is discussed under 'Variegata'. Pure 

golden shoots of 'Variegata' do occur but are of 

insufficient size or vigor to have been sustained 

as garden plants. Yellow variegations of 

'Youngstown' and 'Andorra Compact' have also been 

reported. 

Jean Iseli of Boring, Oregon, has selected a true 

golden-leaved mutation of 'Wiltonii' that is believed to be 

the first real golden form of J. horizontalis. This new 

cultivar is marketed under the proposed name of 

'Motherlode'. 

Juniperus horizontalis 'Banff' Bressingham Gardens cata-
log 51 (Spring 1984) 

No information on this cultivar is forthcoming from 

North America. The following comments appear in the Spring 

1984 Bressingham Gardens catalog: 

"A distinctive carpet juniper w~ich has consistently 
impressed at Bressingham. It originated in Canada from 
where we first received plants ten years ago. Pros-
trate with arching, rather feathery foliage though not 
a vigorous spreader. Creates a sheet of bright silvery 
blue foliage in summer. 75-100 cm spread." 
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The accompanying photograph shows a mounded plant with 

informally placed limbs, some extending beyond the foliage 

mass which is silvery blue in color. It should be noted 

that 'Blue Acres' and 'Green Acres' were selected from the 

Banff area of Canada. Although 'Blue Acres' may qualify as 

similar to 'Banff' in color, the former is reportedly a 

flat-growing cultivar without "arching, rather feathery fo-

liage." 

Juniperus horizontalis 'Bar Harbor' Slavin in Chitt., Report 
of the Conifer Conference, 105 (1932) without desig-
nation of rank. 

Juniperus horizontalis 'Bar Harbor' British gardens and 
nurseries. 

Juniperus horizontalis 'Plumosa Bar Harbor' Mcclintock 
& Leiser, Checklist, 67 (1979) 

Juniperus horizontalis 'Bar Harbor Blue' Sherwood Nur-
sery in American Nurseryman November 15, 1950: 15. 

PLANTS densely procumbent 15 cm (6 inches) tall with a 
MAIN LIMB ANGLE 0-20 degrees. FOLIAGE bright steel blue in 
spring and summer (S2) becoming tinged purple (W2) in win-
ter; TERMINAL SHOOTS (114) 151-190 mm long, following con-
tours of the ground, and often extending beyond the foliage 
mass; SECONDARY SHOOTS (22-28) 39-57 mm long (FSS) and (13) 
15-26 in number, horizontally angled 25-45 degrees, and ver-
tically a~gled 20-40 degrees to the terminal whip shoot; 
TERTIARY SHOOTS (3-7) 11-14 mm long (FTS) and (5) 8-11 in 
number, horizontally angled 20-30 degrees, and vertically 
angled 0-20 degrees to the secondary shoots; QUATERNARY 
SHOOTS generally absent, but on younger tertiary shoots 
sometimes 2 present up to 3 mm long; LEAVES 2.5-3.0 mm long 
and diverging 0.0-1.0 at the shoot apex, 2.0-4.0 mm long and 
diverging 0.5-1.5 mm at the shoot base, 2.0-4.0 mm long and 
diverging 1.0-2.5 on second year shoots, but 
indistinguishable from 'Wiltonii' (lower length, divergence) 
on older senescent plants; ACICULAR, DIVERGING LEAVES 
sometimes appearing decussate inside the foliage mass; SEX 
male. 
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Clonotype: Plumfield Nursery, 4 April 1969, Bauman 148 
(KEN) 

The description is based on young vigorous plants from 

the most common clone in the United States. This clone may 

not be the original clone, but the identification of such is 

presently impossible because of senescence in older plants 

and the lack of pre-1950's herbarium vouchers for this cul-

tivar. 

Although the name 'Bar Harbor' is most often attributed 

to Hornibrook (1939), the plant is named and described first 

by Slavin (1932). This error in citation apparently arises 

from Slavin's placement of the name in his paragraph on the 

species, which casual reviewers must have missed. Bean 

(1973) makes reference to Teuscher (1936), but the later 

comments refer to Bar Harbor, Maine, populations in general, 

rather than the garden clone of the United States. DenOuden 

& Boom (1965) say 'Bar Harbor' is confused with 'Glauca' but 

do not state which clone is offered under which name. Welch 

(1979) suggests several clones have been offered under this 

name. 

Plant #13-44 at the Morton Arboretum, the oldest living 

specimen seen to date, was female with 4-6 mm diameter cones 

and very appressed leaves like 'Wiltonii'. Other senescent 

plants of male sex have been seen with similar low leaf di-

vergences. The clone distributed by Monrovia Nursery is 

male, as seem to be most plants in the United States today. 

This male clone, described above, is much more common and 
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since no female plant can be traced to original sources, the 

male plant is believed to be the original clone. 

Fretz (1977) recommends separation of 'Bar Harbor' by 

its large concentration of alpha-terpineol, sabinene, 

limonene, and beta-myrcene. It should be separable from 

'Wiltonii', which lacks linalool. Of ten clones examined, 

'Plumosa 752-38' was most similar, but this 'Plumosa' se-

lection was very different from four other 'Plumosa' se-

lections and may have been wrongly named. 

The name 'Prostrata Venusta' has been regarded as iden-

tical to 'Bar Harbor' according to University of Wisconsin 

Arboretum plants from Evergreen Nursery and Morton plant 

#794-43 (from 109-38 from Cole Nursery). However, the 

epithet 'Venusta' represents a distinct female clone with 

higher leaf appression than 'Bar Harbor'. The two clones, 

'Bar Harbor' and 'Venusta', apparently have common origins 

from coastal Maine, and might therefore be confused or 

lumped as synonyms. Plants labeled as 'Venusta' from the 

Cole Nursery in 1938 have apparently been referred to as 

'Bar Harbor' inaccurately, presumably since the name 

'Venusta'·has until recently been a nomen nudum (see 

'Venusta'). 

The 'Bar Harbor' of the trade, although polyclonal, has 

managed to be offered despite the overwhelming acceptance of 

'Wiltonii', another low-grower of similar color. 'Bar 

Harbor' is generally regarded as more vigorous and less 

finely textured, the latter the result of greater leaf 
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divergence than 'Wiltonii'. Schneider and Hasselkus (1983) 

have regarded 'Bar Harbor' (female clone) as acceptable for 

modern use with no twig blight observed. 

It is clear that the separation of 'Bar Harbor' clones 

is required in the future. A number of clones have been 

obtained in this study, but most are unsexed in their 

original plants or present state. The most popular male 

clone, distributed by Monrovia and other large nurseries 

(including Plumfield), is recommended until other clones can 

be studied, both other 'Bar Harbor' and names such as 'Blue 

Mat' and 'Blue Horizon'. 

Living Specimens (original clone= male specimens only?) 

NCSU Arboretum #177 from Monrovia Nursery (male) 
#83-182 from Monrovia Nursery 

University of Wisconsin Arboretum Shrub bed 65 from 
Evergreen Nursery as prostrata venusta 

Morton Arboretum #13-44 from Masonic Homes, 
Elizabethtown, Pennsylvania 
(female) 
(#794-43 from #109-38 from Cole 

Nursery as prostrata venusta not 
seen) 

National Arboretum #26506 from Gotelli Collection 
Tyler Arboretum #77-012 from University of Minnesota 

#64636 

Herbariurn. Specimens 

#77-167 from University of Minnesota 
#64636 

Plumfield Nursery 4 April 1969, Bauman 140 (KEN) (male) 
National Arboretum #12010, 22 August 1972, Munson 

72082216 (BH) 
Gotelli Collection, 1 April 1968, Bauman 

13 (KEN) • 
Longwood Gardens #58IT33, 17 August 1970, Peterson 1281 

(BH) 
parking lot area, 12 June 1968, Bauman 

39 (KEN) 
NCSU Arboretum #177,11 March 1984, Hatch 177 

(NCSC,NA,BH) 



A variation of 'Bar Harbor' was selected at the 
Phytotektor nursery and vouchered by Bauman (#127) on 
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20 March 1969. Apparently this female clone has not been 
named at the present time. 

Juniperus horizontalis 'Bar Harbor Green' Sherwood Nursery 
Company advertisement in American Nurseryman November 
15: 15 (1950) 

As this plant is no longer available in collections, 

living or herbarium, the original description is presented 

here: 

"This is a lovely green form of the above ['Bar Harbor 
Blue']. During the winter months the foliage turns a 
rich bronze. Procurnbent and trailing." 

The only known plant of this on record is a specimen at 

the Denver Botanic Gardens juniper collection from an early 

undated collection listing. This plant is either no longer 

extant or the labels have been lost, according to the Denver 

Botanic Garden Staff. This cultivar has not been described 

in any standard conifer reference volume and is apparently 

no longer in cultivation under the original name. 

The cultivar 'Grey Carpet' has been described by 

Kammerer in its original publication as being greener than 

'Bar Harbor'. However, the plant known as 'Grey Carpet' is 

less glaucous, but not truly green. 

Living Specimens 

(none examined) 

Denver Botanic Gardens (plants unlabeled or removed as 
of 1983) 
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Herbarium Specimens 

none available with this name or description as a green 
form of 'Bar Harbor' 

Juniperus horizontalis 'Big Sky' Roy Davidson in University 
of Washington Arboretum Bulletin 

Juniperus horizontalis 'Blue Acres' Sheridan Nursery 1971; 
Welch, Manual of Dwarf Conifers 221 (1979) 

Juniperus horizontalis 'Blue Acre' 

PLANTS densely procurnbent with radial symmetry; FOLIAGE 
COLOR blue-green (S2-S2.5); LEAVES highly divergent 2.0-5.0 
mm and elongated, 4.0-5.5 mm long. 

Clonotype: NCSU Arboretum, 25 January 1984, Hatch 228 
(NA) 

This cultivar was raised from seed collected in the 

Banff area of Canada by Professor McNinch of the University 

of Guelph in the early 1960 1 s. Of these seedlings, seven 

were selected by Sheridan Nurseries. From these Sheridan 

selections, 'Blue Acres' and 'Green Acres' were named and 

released by the nursery in 1970. 

'Blue Acre' has not been thoroughly evaluated in the 

United States at the present time, although plant material 

is becoming more readily available. 

Living Specimens 

NCSU Arboretum #228-84 from Sheridan Nurseries 

Herbarium Specimens 

NCSU Arboretum #228-84 from Sheridan Nurseries, 
25 January 1984, Hatch 228 (NA) 



163 

Juniperus horizontalis 'Blue Carpet' American nurseries= 
'Wiltonii' 

Juniperus horizontalis 'Blue Chip' D. Hill Nursery Fall 1969 
catalog; Dirr. Manual of Woody Landscape Plants 241 
(1977) 

Juniperus horizontalis 'Blue Moon' Thomsen Planteskole 

Juniperus horizontalis 'No. l' D. Hill Nursery 1965 

Juniperus horizontalis 'Blue Horizon' R. Robinson 1959; 
Mayfair Nursery 1964; Welch, Manual of Dwarf Conifers 
221 (1979) 

PLANTS densely procumbent to 20 cm (8 inches) tall; 
MAIN LIMB ANGLE 0-20 degrees; FOLIAGE steel blue in summer 
(S2), turning bronze in winter (W2); TERMINAL SHOOTS 
109-231 mm long, projecting beyond the main foliage mass; 
SECONDARY SHOOTS 20-38 (55) mm long, (15) 17-23 in number, 
and vertically angled 0-10 degrees to the terminal whip 
shoot; TERTIARY SHOOTS 4-7 (12) mm long, 6-13 in number, and 
often arising in opposite pairs at the base of the first 
secondary shoots; QUATERNARY SHOOTS generally absent, but 
rarely 1-4 exist up to 3 mm long; LEAVES 1.5-2.0 mm long and 
diverging 0.5-1.0 mm at the shoot apex and 1.0-1.5 mm long 
and diverging 2.0-3.0 mm at the shoot base; SEX unde-
termined. 

Clonotype: Longwood Gardens, #631067, 11 August 1970, 
Peterson 1272 (BH) 

The precise origins of 'Blue Horizon' are not known. 

The name R. Robinson has been listed as a plant source 

around 1959. However, the majority of collection material 

is traced to the Mayfair Nursery in the mid-1960's. It had 

been marketed as an alternative to 'Bar Harbor' by some 

firms which apparently regard it as a more vigorous and re-

liable selection. 

'Blue Horizon' has considerable overtopping of limbs 

which has led to a negative evaluation by Schneider and 

Hasselkus (1983). However, when grown on a completely flat 
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location, this character is less objectionable and con-

tributes to a remarkable foliar density which persists many 

years. As observed in this study, 'Blue Horizon' maintains 

foliar density better than 'Bar Harbor' and particularly 

'Wiltonii' when plants of the same age and location are 

compared. 

Living Specimens 

University of Wisconsin Arboretum #8069 from McKay 
Nursery 

University of Tennessee Arboretum from Phytotektor 
Nursery 

National Arboretum #20102 from Gottelli Collection 
#20102-C (ground cover area) from 

#20102 
Tyler Arboretum #77-0043, #77-216 from Minnesota Land-

scape Arboretum #655 
NCSU Arboretum #163 from Monrovia Nursery 

#83-184 from National Arboretum #20102 

Herbarium Specimens 

Longwood Gardens #631067 from Mayfair Nursery, 
11 August 1970, Peterson 1272 
(BH,KEN) 

#631067 from Mayfair Nursery, 
11 June 1968, Bauman 33 (KEN) 

Watnong Nursery 15 June 1968, Bauman 50 (KEN) 
Arnold Arboretum #1307-60, 20 June 1968, Bauman 66 

(KEN) 
#1353-64, 30 November 1968, Bauman 84 

(KEN) 
NCSU Arboretum #163, 1 July 1984, Hatch 163 (BH,KEN) 

Juniperus horizontalis 'Blue Mat' Girard Nurseries 1967; 
Dirr, Manual of Woody Landscape Plants 241 (1977) 

Juniperus horizontalis 'Glauca' (Blue Mat Type) Girard 
Nurseries 

A moderately dense procumbent plant to 15 cm (6 inches) 
tall; FOLIAGE COLOR steel blue to blue-green (s2.5), tinged 
deep bronze-purple (Wl.5) in winter; TERMINAL SHOOTS (83) 
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85-120 mm long, occasionally trailing beyond the main fo-
liage mass; SECONDARY SHOOTS 31-40 mm long and (14) 15-21 in 
number: TERTIARY SHOOTS rarely stunted to 2 mm long, usually 
8-12 mm long (FTS) and (8) 9-10 in number; QUATERNARY SHOOTS 
generally absent, but occasionally one of 2-4 mm long is 
present; SEX undetermined. 

Clonotype: National Arboretum, 2 April 1968, Bauman 25 
(KEN) 

This cultivar was found in a bed of species seedlings 

by the Girard Brothers Nursery of Geneva, Ohio, approxi-

mately 1967. It was selected for its dense, ground-hugging 

qualities and cold hardiness in that part of the country. 

In recent years, the cultivar has been offered by the Girard 

firm only as a bonsai plant and not part of their listing of 

juniper liners. Three cultivars were listed in their 1984 

catalog as Juniperus horizontalis glauca with three paren-

thetical comments: "dwarf horizontal blue mat", "dwarf hori-

zontal blue rug", and "creeping blue juniper." The first 

selection of their 'Glauca' is clearly 'Blue Mat' and the 

other two are 'Wiltonii' and 'Glauca' respectively. Because 

these qualifying names occur in parentheses, it is very 

likely that some collections may contain 'Blue Mat' only 

under the name Juniperus horizontalis glauca. 

Insufficient data is presently available to distinguish 

this cultivar from some other prostrate blue selections. 

Bauman (1960) regarded the 'Blue Mat' selection to be synon-

ymous with 'Wiltonii' based on a similar TLC banding pat-

tern. However, preliminary evidence suggests that 'Blue 

Mat' has more loosely appressed leaves and very dark 

bronzing in winter. Overall, it seems likely that 'Blue 
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Mat' would become confused with the original 'Bar Harbor'. 

Comparison of 'Blue Mat' with 'Bar Harbor' is necessary for 

clear taxonomic and ornamental evaluations. 

Schneider and Hasselkus (1983) report the plant to be 

free of twig blight, but state that further observation is 

required. In recent years this cultivar has been produced 

by the Iseli Nursery of Boring, Oregon. 

Living Specimens 

NCSU Arboretum #185-83 from Iseli Nursery 
National Arboretum #26505 from Sherwood Nursery 1964 

Herbarium Specimens 

National Arboretum #26505(?), 2 April 1968. Bauman 25 
(KEN) 

NCSU Arboretum #83-185, 20 April 1983, Hatch 185 (NA) 

Juniperus horizontalis 'Blue Moon' Thomsen Planteskole = 
'Blue Chip' 

Juniperus horizontalis 'Blue Rug' American nurseries= 
'Wiltonii'; the name has also been applied to the spe-
cies as a whole in popular literature. 

According to records at the Morton Arboretum, the name 

'Blue Rug' was coined by Jack Hill of the D. Hill Nurseries, 

Dundee, Illinois, as a commercial trade name for the popular 

'Wiltonii' in 1961. 

Juniperus horizontalis 'Blue Vase' University of Minnesota 
Landscape Arboretum #65-7 from Gotelli Collection. 
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This cultivar is quite clearly a cultivar of J. sabina 

L. It is, however, neither blue nor vase-shaped as is 

J. chinensis 'Blue Vase' to which the name "blue vase 

juniper" properly belongs. It is a clone allied to or iden-

tical to J. sabina 'Skandia' with which it sharesthe same 

foliage color, growth habit, and foliage odor. 

Juniperus horizontalis 'Blue Wilton' Denver Botanic Garden, 
Fall 1957 list= 'Wiltonii' 

Juniperus horizontalis 'Blue Wilton' or 'Blue Wiltoni' More 
in the Green Thumb 1956: 32. = 'Wiltonii' 

Juniperus horizontalis 'Bonin Isles'= J. procumbens 'Bonin 
Isles' 

This cultivar is referable to~- procumbens by reqson 

of its 100% ternately whorled foliage, wider leaves and 

overall growth aspect resembling J. procumbens 'Nana' in its 

more vigorous stages. 
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Juniperus horizontalis 'Brandts' Michigan State University, 
New Rare Plants on Campus List no. 13, January 1962, 
p. 2 (name only) 

This name has been listed occasionally, but no living 

or herbarium specimens have been available. It is not be-

lieved to be in any nationwide wholesale market at the pre-

sent time. 

Juniperus horizontalis 'Caespitosa' = 'Pulchella' (female or 
Sutton's female) 

= 'Adrnirabilis' (male or 
Sutton's male) 

The distribution of these clones sterns from a release 

by the United States Department of Agriculture. Three un-

sexed clones were numbered 431-68, 432-68 and 406-75 at the 

Morton Arboretum, but are no longer in the collection. 

Plants under the name caespitosus were distributed from the 

Plant Introduction Station in Aines, Iowa, in 1969 to 25 

regional evaluation centers. In 1975 a report on their per-

formance from 1969-1975 was released. It appears that these 

clones, which grew "effectively'' along a state highway near 

Sutton, Nebraska, were distributed as "Sutton's male" and 

"Sutton's· female" form of Juniperus horizontalis. The 

association of these clones with the Plurnfield releases 

apparently occurred at a later date, presumably after the 

coining of the name 'Caespitosa'. However, no valid publi-

cation of the name has been found. In the experience of the 
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author, neither clone is truly clump-forming or caespitose 

as the name implies. 

Comparison of the male 'Caespitosa' (from Minnesota 

Landscape Arboretum) with 'Admirabilis' shows them to be 

perfectly identical in shoot and leaf morphology. The fe-

male clone has not been available under the name "Sutton's 

female or "caespitosa female". 

Juniperus horizontalis 'Cascade Valley' Master Inventory of 
Botanical Taxa 1974 (nomen nudum) 

Listed for the University of Washington Arboretum col-

lections since 1965, the plant appears to have been lost 

sometime after 1972 according to Dr. Joseph Witt, curator of 

the Plant Collections and Research Professor. 

No information is available on the characteristics of 

the cultivar, but presumably it produced desirable cascading 

shoots unlike some of the more rigid-branched cultivars. 

The cultivar is not known in other collections, any avail-

able literature, nor has it apparently entered the nursery 

trade. 

Juniperus horizontalis 'Coast of Maine' D. Hill Nursery cat-
alog 1921: 21 (as Juniperus sabina horizontalis Coast 
of Maine) 

T~e following descriptions have been made by the 

D. Hill firm from early catalogs: 
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"this variety grows along the coast of Maine to the 
rocks just above the surf. It is a vigorous grower and 
has good green color." (D. Hill catalog 1921: 21) 

"rocks that say to the raging tide 
far and no farther. These are the 
vestige of life that can hold on. 
juniper." (D. Hill catalog 1928) 

- you can come this 
junipers - the first 
The Coast of Maine 

Although it cannot be said with great certainty that the 

'Coast of Maine' observed at the Morton Arboretum (#378-73) 

and imported from England is the same D. Hill clone, the 

clone described below is typical of Maine populations: 

PLANTS densely to moderately densel1procumbent reaching 
15 cm (6 inches) tall and spreading 200 (29 inches) wide; 
MAIN LIMB ANGLE 10-20 degrees; FOLIAGE color silvery-blue 
(Sl.5); LEAVES 2.0 mm long and diverging 0.0 mm at the shoot 

apex, 3.0 mm long and diverging 1.0-1.5 mm at the shoot 
base, and 4.0 mm long and diverging 1.0-1.5 mm on second 
year wood; SEX male. 

Clonotype: D. Hill Nursery, December 1919, 
L. H. Bailey s.n. (BH) 

It is clear from early D. Hill nursery catalogs that 

the concept of infraspecific ranks was not well established. 

The designation of neither forms or varieties or other Latin 

narneswas then not widespread. Thus this clone was known as 

J. sabina horizontalis "Coast of Maine" in contrast to 

"Hill's blue type", "Waukegan form", "Hill's Waukegan" or 

rarely 'Douglassi' (misspelled) for what is today 

'Douglasii'. In addition, some catalogs list a "green type" 

which may or may not be a true J. horizontalis. In their 

Spring 1921 catalog a J. sabina horizontalis was listed as 

corning from Russia in 1916. These seed strains are now 

known to be pure~- sabina L. as named cultivars, 'Arcadia• 1 

'Skandia' and 'Broadmoor'. However, this 'Coast of Maine' 
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variant is believed to have been a true J. horizontalis be-

cause of the very specific habitat information. 

For reasons unclear, this 'Coast of Maine' selection 

was entirely lost to American sources, presumably sometime 

after the 1920's. No information is available to suggest 

the name appeared in public collections or was discussed in 

early horticultural literature on conifers. In fact, the 

modern awareness of this 'Coast of Maine' selection is based 

on its inclusion in the books and catalogs of Hillier and 

Sons in England. That firm traces their stock to L. Konijn 

Company of Holland, but no further connections can be traced 

to date. The only established plants believed to exist in 

North America (Morton Arboretum #378-73) are from the 

Hillier firm and therefore have no clear documentation to D. 

Hill's original introduction. This situation is either a 

case of where the European trade has preserved an old Ameri-

can clone or the European stock is based on something else 

from the coasts of Maine and named similarly. 

It is however likely that this European stock is the 

true D. Hill origination since the very silvery color of the 

foliage is not the same as other Maineselections like 'Bar 

Harbor' or 'Wiltonii'. It could also be argued that the 

original introduction was virtually the same as 'Bar 

Harbor', accounting for its disappearance in the United 

States. It might be theorized that some nursery like 

D. Hill renamed or synonymized 'Coast of Maine' with 'Bar 

Harbor', dropping the name forever, but not hindering its 
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retention in the European nursery trade. This view might be 

favored by the listing of 'Bar Harbor' in D. Hill's 1929 

list and the apparent abandonment of 'Coast of Maine' around 

this same time. However, it is clear from the catalogs that 

their first release of 'Bar Harbor' is based on a new 

introduction from the Arnold Arboretum. It is likely that 

'Bar Harbor' was therefore replacing 'Coast of Maine', their 

selection, because of the Arnold Arboretum's recommendation 

of this plant. 

Presently, the more silvery foliage and slightly lower 

leaf divergences are the best characters for separating 

'Coast of Maine' from 'Bar Harbor'. 

Living Specimens 

Morton Arboretum #378-73 from Hillier & Sons Nursery 
from L. Konijn Holland 

NCSU Arboretum #83-069 from Morton 378-73 

Herbarium Specimens 

D. Hill Nursery as J. sabina horizontalis "Coast of 
Maine type," Bailey Dec. 1919 (BH) 

Morton Arboretum #378-73, 17 Oct. 1983. Hatch 69 (NA) 

Juniperus.horizontalis 'Compacta' American nurseries, gar-
dens= 'Andorra Compact' 

Juniperus horizontalis 'Conglomerata' Watnong Nursery 1967 = 
'Glomerata' 

Although no living or herbarium specimens have been 

found under this name, the epithet 'Conglomerata' is a 
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likely error for 'Glomerata', which this firm was known to 

distribute in these years. The name is not found in 

existing literature. 

Juniperus horizontalis 'Conferti' Girard Brothers Nursery 
catalog 1968: 13 = Juniperus conferta Parl. 

Use of the cultivar names 'Conferti' or 'Conferta' 

under J. horizontalis is attributable to the widespread 

misconception that all prostrate junipers are variants of J. 

horizontalis Moench. In the 1960's when this error and 

other similar errors occurred, the shore juniper 

(J. conferta) was not widely known to nurserymen, resulting 

in its inclusion with the one low-growing species they knew 

best. 

Juniperus horizontalis 'Depressa' L. H. Bailey, Hortus II 
399 (1941) as variety= J. communis subsp. depressa 
(Pursh) Franco 

Although the epithet 'Depressa' is a very logical term 

to apply to Juniperus horizontalis, all such plants are 

referable to~- communis in its North American subspecies. 

Reference to a North American common juniper is 

conspicuously absent from several ea~ly floras and 

discussions, suggesting that it was regarded as part of J. 

horizontalis Moench for many years. 
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None of L. H. Bailey's specimens under this name in the 

Cornell Herbarium are different from the common garden 

versions of J. communis 'Depressa'. 

Juniperus horizontalis 'Depressa Aurea'= J. communis L. 
'Depressa Aurea' 

The confusion that has arisen over the placement of the 

epithet 'Depressa' resulted in the golden-tipped selection 

being placed under J. horizontalis. 

Juniperus horizontalis 'Depressa Plumosa' early American 

nurseries= 'Plumosa' 

Juniperus horizontalis 'Douglasii' Rehd. in Mitt. D. D. G. 
24: 214 (1916) as variety 

Juniperus prostrata "waukegan trailing" Douglas Nursery 
catalog 1878-9 nomen nudum 

Juniperus sabina var. procumbens "waukegan trailing" 
Douglas Nursery catalog 1898: 8 nomen nudum 

Juniperus sabina prostrata (J. ~aukegan) "Hill's blue 
type" D. Hill Nursery catalog Spring 1920: 5 nomen 
nudurn 

Juniperus horizontalis var. douglasii Rehd. in Mitt. 
D.D.G. 24: 214 (1916) 



Juniperus douglassi D. Hill catalog 1926/27: 4 

Juniperus sabina horizontalis "Hill's Waukegan" 
D. Hill Nursery 
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Juniperus sabina horizontalis "Waukegan form" D. Hill 
Nursery 

Juniperus communis douglasi American nurseries 

Juniperus chinensis douglasi American nurseries 

Juniperus horizontalis 'Grey Carpet' Kammerer in 
Bulletin of the Morton Arboretum 6(10): 40 (1931) 

Juniperus horizontalis 'Major Glauca' Hesse Nursery 

Clonotype: Arnold Arboretum, 27 October 1924, Rehder 
7954 (A) 

PLANTS densely decumbent when young, becoming more 
loose and open at maturity; MAIN LIMB ANGLE 35-50 degrees; 
FOLIAGE steel blue to blue-green (S2-S3) in summer, becoming 
plum-purple overcoated with silvery glaucescence (W2); 
TERMINAL SHOOTS conspicuously obtuse at their apices, (64, 
74) 90-145 mm long; SECONDARY SHOOTS (18) 25-41 mm long, 
10-22 in nurr~er, horizontally angled 5-30 degrees, and ver-
tically angled 0-10 (15) to the terminal whip shoots; TERTI-
ARY SHOOTS (7) 10-17 mm long, (5) 8-11 in number, hori-
zontally angled 10-20 (30) degrees, and vertically angled 
0-15 (30) degrees to the secondary shoots; QUATERNARY SHOOTS 
generally present, 2-6 (8) mm long, and 2-4 (5) in number; 
LEAVES 1.5-2.5 mm long and diverging 0.0-1.0 mm at the shoot 
apex, 2.0-2.5 mm long and diverging 0.0-1.0 mm at the shoot 
base, 2.0-3.0 (3.5) mm long and diverging 1.0-2.0 mm on the 
second year wood; SEX female (original clone), but imposter 
clones frequently male; the female cones generally have 1-2 
mm horn-like projections when they are maturing, unlike most 
cul ti vars. 

Regrettably, Rehder's original (1916) description is 

insufficiently detailed to separate which of the clones to-

day was the original Douglas Nursery clone. However, early 

herbarium vouchers and photo plates in the early D. Hill 

catalogs allow the name to be reinterpreted in the mono-

clonal sense. The description is based on those specimens 
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clone's characters. 
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The famous Waukegan juniper is undoubtedly the most 

confused cultivar in the entire species. It has been 

confused by the distribution of several clones and their 

distribution under a wide variety of names. The original 

clone was found growing near Waukegan, Illinois, by the 

Douglas Nursery around 1878 and thereafter marketed as J. 

prostrata "waukegan trailing" along with a more typical spe-

cies element. 

This variant came to the attention of the D. Hill Nur-

sery, Dundee, Illinois, which has offered this original 

clone under a variety of names. After Rehder's publication 

of the epithet "douglasii'' in 1916, there arose some con-

fusion as to whether the "douglas juniper" and "waukegan 

juniper" were the same thing. About this time, nurserymen 

apparently began to propagate other Illinois clones under 

the name "waukegan juniper", although the most widely dis-

tributed version is believed to have been the original clone 

from Douglas Nursery. 

The Qriginal clone is best distinguished from its 

imposter clones by its decumbent growth and nearly 45 angle 

to its major limbs some imposters are more procumbent 

('Silver Sheen'). It is also a female clone with frequently 

numerous cones that often have small horn-like projections 

of the fused scales -- several of the imposter clones are 

male. The true Douglas clone has rounded or obtuse terminal 
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whip shoots while the imposters frequently have acute to 

acuminate shoot apices. The original clone also has very 

flattened terminal whip shoots unlike the majority of its 

imposter clones which has full, dense sprays. The true 

clone has quaternary or fourth order branching, which at 

least one imposter clone does not have. 

It appears that the name 'Grey Carpet' has also been 

applied to the original clone, perhaps to distinguish it 

from the growing number of imposter clones. This situation 

is discussed under the entry for 'Grey Carpet.' 

One of the better imposter clones actually represents 

an improvement of the general foliage color of the Waukegan 

juniper. This cultivar is being named and is discussed un-

der the name 'Silver Sheen.' 

Living Specimens 

University of Wisconsin Russell Laboratory 
Morton Arboretum #994-37 from D. Hill Nursery 

#270-60 from Kallay Brothers Nur-
sery 

#270-61 from Kallay Brothers Nur-
sery (female plant only -
others are males) 

National Arboretum #5422 from Gotelli Collection 
#4522 from Gotelli Collection 
Gotelli Collection bed #1 

University of North Carolina at Asheville campus 
plantings 

Biltmore Estate juniper slope 
University of Tennessee Arboretum from Phytotektor Nur-

sery as 'Grey Carpet' 
from Phytotektor Nursery as 'Douglasii' 

Tyler Arboretum #77-137 from Minnesota Landscape 
Arboretum #658 

A number of imposter clones are referable to 'Silver 
Sheen'. 
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Herbarium Specimens 

Morton Arboretum #994-37 from D. Hill Nursery. 
16 June 1964. Swink and Schauss. 
(NA} 

#270-60 from Kallay Brothers Nursery. 
17 October 1984. Hatch 87 (BH,NA) 

National Arboretum #4522. 29 July 1974. Doren 1518. 
(NA) 

#4522. 22 August 1972. Munson 
72082208. (BH) 

Gotelli. 2 April 1968. Bauman 27. 
(KEN) 

lath-house. 13 November 1969. Dudley 
(NA) 

Royal Botanic Gardens, Sydney. 31 July 1968. A. Rodd 
102965 (BH) 

Aldenham, Herts., England, 1. September 1928. 
A. B. Jackson. (BH) 

D. Hill Nursery Co. Dec. 1919. L. H. Bailey (BH) 
Arnold Arboretum #7954 from D. Hill 1917. 8 Sept. 1942. 

Cornman. (BH) 
#7954 from D. Hill 1917. 25 May 1965 

M. Colon & M. Dodd. (A) 
#146-61. 26 June 1968. Bauman 67. 

(KEN) 
#380-62. 26 June 1968. Bauman 68. 

(KEN) 
Longwood Gardens #611740. 1 August 1972. Munson 

72080125. (BH) 
#611740. 26 June 1968. Bauman 67. 

(KEN) 
Highland Park, Rochester #672 from D. Hill 1918. 1 June 

1943. Cornman. (BH) 
W. Hamilton, Ithaca, NY 10 May 1972. Munson 72051017. 

(BH) 
New York Botanical Garden 31 March 1943. Cornman (BH) 
Cornell University 7 September 1972. Munson 72090706. 

(BH) 
Holden Arboretum from Arnold Arboretum. 10 March 1969. 

Bauman 111. (KEN) 
Waukegan, Illinois (collected from wild - very near to 

cultivated clone and may be a 
natural clonal colony) 20 May 1897. 
Chas. Thom 978. (NA) 

University of Wisconsin Russell .Laboratory. 19 October 
1983. Hatch 98. (NA) 

University of Tennessee Arboretum from Phytotektor. 25 
February 1984. Hatch 143. (labeled 
'Grey Carpet') (BH) 

Tyler Arboretum #77-137 from Minnesota Landscape 
Arboretum #658. 16 May 1983. 
Hatch 203. (NA) 
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Juniperus horizontalis 'Douglasii Variegata' Highland Park 
Arboretum label 1917 = 'Variegata' 

Juniperus horizontalis 'Dunvegan Blue' Welch, Manual of 
Dwarf Conifers 221 (1979) 

Juniperus horizontalis 'Emerald' Plumfield Nurseries, spring 
1978 catalog: 24 without description= J.h. 'Emerald 
Spreader' 

Use of the name 'Emerald' for 'Emerald Spreader' appar-

ently results from the idea that ''spreader" is a redundancy 

when referring to a~- horizontalis clone. However, as the 

name is officially registered as 'Emerald Spreader' that 

full name must be retained for commercial purposes. At this 

same time, Plumfield also offered a 'Turquoise' as an abbre-

viated name for 'Turquoise Spreader'. The name 'Emerald' 

could further be confused with 'Emerald Isle' which fortu-

nately is not as well known as 'Emerald Spreader'. 

Juniperus horizontalis 'Emerald Isle' Greenleaf Nursery 
1974; Dirr, Manual of Woody Landscape Plants 370 (1983) 

Clonotype: NCSU Arboretum #83-187, 20 April 1983, Hatch 187 
(NA) 

PLANTS densely procumbent to 20 cm (8 inches) tall; 
FOLIAGE rich-green (SS); TERMINAL SHOOTS 58 - 78 mm lcng; 
SECONDARY SHOOTS 27 - 36 mm long, 20 - 22 in number, hori-
zontally angled 30 - 45 degrees, and vertically angled 60 -
80 degrees to the terminal whip shoot; TERTIARY SHOOTS 24 -
36 mm long, 9 - 12 in number, horizontally angled 20 - 30 
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degrees, and vertically angled O - 20 degrees to the secon-
dary shoots; QUATERNARY SHOOTS generally absent, but occa-
sionally one is present and 2 - 5 mm long; LEAVES highly 
scented foliage (large gland), conspicuously silvery-white 
adaxial stomatic zones, 1.5 - 2.0 mm long and diverging 0.5 
- 1.0 mm at the shoot apex, 2.0 mm long and diverging 1.5 -
2.5 mm at the shoot base, 3.0 mm long and diverging 3. 0 -
3.5 mm on second year wood; SEX undetermined. 

#is 
The origins of~cultivar presently are not known, but it 

appears to have been named in the 1970's since it is absent 

from literature and trade catalogues in the 1960's. 

This cultivar is highly susceptible to blight as ob-

served at the University of Wisconsin Arboretum. It is com-

parable to 'Filicina' and 'Glenmore' in overall appearance. 

It is clearly in need of comparative evaluation to determine 

if it has advantages over other junipers in the same general 

group. 

Living Specimens 

University of Wisconsin Arboretum #81196 from Lake 
Mills Nursery 

NCSU Arboretum #83-187 from Denver Botanic Garden 
#74248 

Herbarium Specimens 

NCSU Arboretum #83-187, 20 April 1983, Hatch 187 (NA) 

Juniperus horizontalis 'Emerald Spreader' Monrovia Nursery 
Catalog 6: 1973 

Juniperus horizontalis 'Emerald'. American nurseries 

Clonotype: NCSU Arboretum, 11 March 1984, Hatch 184 
(NA) 

This clone occurred as a chance seedling in 1953 \Jith 

the Monrovia Nursery Company, Azusa, California. Following 
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observation of the cultivar's performance it was patented in 

1967. It was first marketed nationally in 1973 and since 

has been popular in North America and Europe. 

The name 'Emerald' appears in some nursery listings and 

advertisements but since 'Emerald Isle' is comparatively 

raY'e, these plants are very likely to be 'Emerald Spreader'. 

The sister cultivar 'Turquoise Spreader' is often known as 

'Turquoise' because of some notion that the word "spreader" 

is redundant for J. horizontalis cultivars. 

Schneider and Hasselkus (1983) have observed no blight. 

As seen at the Morton Arboretum in plants nearly 10 years 

old, the open center effect is very unattractive. Other-

wise, the dense radial mat of foliage is quite attractive. 

In general, 'Filicina' and 'Prince of Wales' would appear to 

be finer green to grey-green ground cover cultivars in terms 

of maintaining foliar uniformity over 10 years. Schneider 

and Hasselkus (1983) report it is superior to the new dis-

continued 'Jade Spreader'. 

Living Specimens 
NCSU Arboretum. #83-189 from Monrovia Nursery Company 

#174 from Monrovia Nursery Company 
Morton Arboretum #37-74 from Calloway Gardens 
University of Wisconsin Arboretum #76138 from Monrovia 

Nursery Company 

Herbarium Specimens 

NCSU Arboretum #174 from Monrovi.a Nursery Company, 11 
March 1984, Hatch 184 (NA, Bil) 



Juniperus horizontalis 'Emerson' Marshall ex Wyman in 
American Nurseryman 117(1): 120 (1963) 
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Juniperus horizontalis 'Black Hills Creeper' Hort. ex 
denOuden & Boom, Manual of Cul-
tivated Conifers 177 (1965) 

Juniperus horizontalis 'Black Hills' American gardens 

Juniperus horizontalis 'Marshall' Marshall Catalog 
1929; More in the Green Thumb 1956: 
32, name invalid. 

Juniperus horizontalis 'Emerson's Creeper' Mcclintock & 
Leiser, Checklist 67 (1979) 

Juniperus horizontalis 'Marshall's Creeper' American 
gardens 

Clonotype: New York Botanical Garden, October 1934, 
Fulling s.n. (NY) 

PLANTS densely procumbent when young to 20 cm (8 inches 
tall(), becoming nearly decumbent and mounded when older to 
38 cm (15 inches tall); FOLIAGE blue-green (S3) in summer, 
tinged bronze in winter (W2); TERMINAL SHOOTS not extending 
beyond the main foliage mass; LEAVES highly diverging (3.0 -
6.0 mm). SEX female. 

This cultivar was reportedly selected from the Black 

Hills area of South Dakota in 1915 by the Marshall Nursery 

of Arlington, Nebraska. G.A. Marshall of the Marshall Nur-

sery released the plant in 1929 under the name 'Marshall' 

and later renamed it for Prof. Emerson of the University of 

Nebraska. Although it may be argued that 'Marshall' is the 

earliest published epithet, it can also be argued that it ,s 
nomenclaturally illegal to name a plant without permission 

of the honored person. Apparently, Mr. Marshall was not 

willing to have the plant named for himself (as was done 

provisionally) and preferred that the bona fide name honor 

Prof. Emerson of his state. The earlier name 'Marshall' or 
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'Marshall's creeper' may best be regarded as a provisional 

and source name for marketing purposes. 

Despite use of the name 'Black Hills' there appears to 

be no evidence that other selections from that locality have 

been entered into the nursery trade. It is not unusual, 

however, to find collections in which 'Black Hill's Creeper' 

and 'Emerson' are labeled separately and treated as distinct 

cultivars. However, close inspection under similar cultural 

conditions reveals these plants to be identical. 

Presently it has been impossible to separate 'Emerson' 

from some similar selections of Plumfield Nursery of 

Nebraska. Although Marshall was apparently the first 

Nebraska nursery to release a cultivar of~- horizontalis, 

that did not discourage release of similar plants by 

Plumfield of the same state. As observed at the University 

of Tennessee Arboretum and reported by Bauman (1969), 

'Emerson' is very similar to 'Admirabilis' as older plants. 

'Adrnirabilis' is perhaps more intensely glaucescent, but 

only to a very subtle degree. 

Having been released in 1929 or before, and widely re-

ported in the literature, it would be likely that 'Emerson' 

would be a common, popular cultivar. However, it appears 

that the Plumfield releases of the rnid-1930's and the wide-

spread fame of 'Douglasii' inhibited the distribution of 

'Emerson' in the eastern United States. Schneider and 

Hasselkus (1983) reported that 'Emerson' has not been com-

pletely evaluated, but suggest the upright lateral shoots 
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ported in·the literature, it would be likely that 'Emerson' 
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spread fame of 'Douglasii' inhibited the distribution of 

'Emerson' in the eastern United States. Schneider and 

Hasselkus (1983) reported that 'Emerson' has not been com-

pletely evaluated, but suggest the upright lateral shoots 
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may be a liability. Schoeneweiss (1969) reports it is sev-

erely susceptible to blight, but Schneider and Hasselkus 

(1983) have not observed blight in the Midwest. Three 

clones of 'Emerson' are presently under study at North 

Carolina State University to determine if it is sufficiently 

different from 'Admirabilis' to warrant further evaluation. 

Living Specimens 

University of Tennessee Arboretum from Phytotektor Nur-
sery 

NCSU Arboretum #83-188 from Denver Botanic Garden #7492 

Herbarium Specimens 

Longwood Gardens #631068, 17 August 1970, Peterson 1288 
(BH, KEN) 

#631068 from Mayfair Nursery, Bauman 34 
(KEN) 

Arnold Arboretum #1138-51, 26 June 1968, Bauman 72 
(KEN) 

New York Botanical Garden from Rochester Parks, October 
1934, Fulling (NY) 

Highland Park #673 from D. Hill 1918 (as "Black Hills 
type"), 1 June 1943, Cornman (BH) -
it is uncertain whether D. Hill had 
the larshall clone 3 years after 
discovery or had a similar Dakota 
selection. 

Phytotektor Nursery 20 March 1969, Bauman 125 (KEN) 
Morton Arboretum #302-49 from Marshall Nursery, 8 March 

1969, Bauman 97 (KEN) 
Denver Botanic Garden #7492, 20 April 1983 (mail), 

Hatch 188 (NA) 

Juniperus horizontalis 'Eximia' Phytotektor Nursery ex 
Welch, Manual of Dwarf Conifers- 222 (1979) 

Juniperus horizontalis 'Eximius' Kammerer in The Morton 
Arboretum Bulletin of Popular Information 35(1): 3 
(1960) 
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Juniperus horizontalis 'Eximinus' Bauman, Separating 
Cultivars of Juniperus horizontalis Using 
Thin-layer Chromatography (1969) 

PLANTS procumbent when young becoming decumbent and up 
to 22 cm (9 inches) tall; FOLIAGE blue-green in summer (S3) 
becoming bronzed in winter (W2); TERMINAL WHIP SHOOTS (94) 
133-156 mm long, confined within the main foliage mass; SEC-
ONDARY SHOOTS (19) 32-61 mm long, (11) 17-20 in number, hor-
izontally angled 20-30 degrees, and vertically angled 0-10 
degrees to the terminal whip shoot; TERTIARY SHOOTS 7-16 mm 
long, (5,8) 9-14 in number, horizontally angled 20-30 de-
grees, vertically angled O or rarely 10-30 degrees to the 
secondary shoots, often arising from lower facial leaves at 
shoot base; QUATERNARY SHOOTS 307 mm long, 1-4 in number or 
occasionally absent; LEAVES 1.5-2.0 mm long and diverging 
1.0 mm at the shoot apex, 2.0-3.0 mm long and diverging 
1.0-2.0 mm at the shoot base, 3.0-3.5 mm long and diverging 
2.0-3.0 mm on second year wood. SEX undetermined. 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 147 
(KEN) 

The precise origins of 'Eximia' are not known. It is 

believed to have originated with the Plumfield Nursery, but 

some early literature from that firm does not include this 

name. The plant has been distributed by the Phytotektor 

Nursery. No valid publication of this name prior to 1959 

has been found. However, the inavailability of some early 

catalogs may be the only reason such a reference is not 

known. Pending the location of additional Plumfield and 

Phytotektor materials, the name 'Eximia' must be considered 

invalid. 

'Eximia' has not been sufficiently evaluated by crit-

ical comparisons to determine its ornamental value. 

Living Specimens 

University of Tennessee Arboretum from Phytotektor Nur-
sery 

NCSU Arboretum #84-141 from University of Tennessee 
Arboretum 
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Herbarium Specimens 

Arnold Arboretum #32-64, 26 June 1968, Bauman 63 (KEN) 
Holden Arboretum #327-64, 10 March 1969, Bauman 106 

(KEN) 
Morton Arboretum #343-47 from Plumfield Nursery, 

8 March 1969, Bauman 104 (KEN) 
Phytotektor Nursery, 20 March 1969, Bauman 134 (KEN) 
watnong Nursery, 15 June 1968, Bauman 54 (KEN) 
Plumfield Nursery, 4 April 1969, Bauman 147 (KEN) 

Juniperus horizontalis 'Felicinus minimus' American nur-
series= 'Filicina' 

Juniperus horizontalis 'Filicina' Plumfield Nursery catalog 
1936 as filicinus 

Juniperus horizontalis 'Filicinus Minimus' Plumfield 
Nursery 

Juniperus horizontalis 'Felicinus minimus' American 
gardens 

Juniperus horizontalis 'Fillicinus' American nurseries 

Juniperus horizontalis 'Minimus' American gardens 

PLANTS densely procumbent to 15 cm (8 inches) tall when 
older; FOLIAGE light green (84.5-S5) becoming conspicuously 
bronze-green in winter (W2.5); TERMINAL SHOOTS often 
unusually thickened to 4 mm wide the first year, 94-176 mm 
long, and not extending beyond the main foliage mass; SECON-
DARY SHOOTS 31-54 mm long, (12) 15-26 in number, 
horizontally angled 20-45 degrees, and vertically angled 
20-30 degrees; TERTIARY SHOOTS (6,7) 10-17 mm long, 11-15 in 
number, the first tertiary shoot often arising from lower 
facial leaves; QUATERNARY SHOOTS often present, 1-3 in 
number, 4-6 mm long; LEAVES often conspicuously scented, 
abaxial stomates conspicuously whitened, 2.0-2.5 mm long and 
diverging 1.0-3.0 mm at the shoot apex, 2.5-3.0 mm long and 
diverging 2.0-4.0 mm at the shoot base, 3.0-3.5 (4.5) mm 
long and diverging 2.5-4.0 mm on second year wood; SEX 
female. 
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Clonotype: Plumfield Nursery, 4 April 1969, Bauman 149 
(KEN) 

The "fernspray juniper" is perhaps the very finest 

cultivar selected by the Plumfield Nurseries in the 

mid-1930's. Fortunately, this cultivar has become available 

in the nursery trade, but generally through specialty 

conifer and dwarf conifer dealers. The general nursery 

trade has been reluctant to offer this superior cultivar 

perhaps because it is less vigorous than 'Emerald Spreader'. 

There appears to be some confusion over whether the 

correct name is 'Filicina' or 'Filicina Minima'. However, 

the second portion of the epithet (minima) apparently does 

not occur until later listings by Plumfield Nursery. The 

epithet minima may be regarded as superfluous since it adds 

nothing to the name. It has also been suggested that 

'Filicina Minima' is a dwarfer, denser selection, but study 

of plants under both names does not confirm a difference. 

It is possible that when young plants with numerous whip 

shoots and older plants with more spur shoots are compared, 

there may be a difference based on senescence if the two 

plants are under different names. 

Schneider and Hasselkus (1983) report that 'Filicina' 

is superior to 'Prince of Wales', but not as attractive as 

'Livida', which lacks long overtoppi~g limbs and is denser. 

Schoeneweiss (1969) reports severe blight problems, but the 

cultivar is less susceptible in other reports. It is the 

opinion of the author that 'Filicina' is one of the finest 
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green selections of the species and deserves comparison with 

the newer 'Prince of Wales' and 'Emerald Spreader' on a re-

gional basis. 

Living Specimens 

NCSU Arboretum #160 from Morton Arboretum c. 1960 
(#344-37?) (removed 1984) 

University of Tennessee Arboretum from Phytotektor 
Nursery 

Morton Arboretum #344-37 from Plumfield Nursery 
Tyler Arboretum #77-098, #77-099 from Morton #344-37 

#77-124 from Minnesota Landscape 
Arboretum #659 

Herbarium Specimens 

Plumfield Nursery 4 April 1969, Bauman 149 (KEN) 
Watnong Nursery 15 June 1968, Bauman 55 (KEN) 
National Arboretum Gotelli Collection, 2 April 1968, 

Bauman 17 (KEN) 
#21423, 1 July 1975, Doren 1612 (NA) 

University of Tennessee Arboretum from Phytotektor Nur-
sery, 25 February 1984, Hatch 149 (NA) 

Tyler Arboretum #77-173, 16 May 1983, Hatch 204 (BH) 

Juniperus horizontalis 'Filicina Minima' = 'Filicina' 

Juniperus horizontalis 'Filicinus Minimus' American gardens 
= 'Filicina' 

Juniperus horizontalis 'Fillicinus' American gardens= 
'Filicina' 

Juniperus horizontalis 'Felincinus minimus' = 'Filicina' 
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Juniperus horizontalis 'Fountain' D. Hill Nursery Catalog 
1967/68; Welch, Dwarf Conifers 224 (1979) 

Juniperus horizontalis plumosa "fountain" American nur-
series 

Indistinguishable from 'Youngstown' except for a more 

upright and arching growth form. Photographs suggest this 

form does not have trailing lower limbs as older plants of 

some 'Plumosa' selections have. 

This cultivar was selected by the D. Hill Nursery 

around 1967 and thereafter marketed by that firm on the 

wholesale level. Retail firms and distributors dealing with 

D. Hill are also known to list this cultivar, although it is 

relatively uncommon at this time. 

This selection would seem to be a valuable addition to 

the group of 'Plumosa' selections if its habit can be main-

tained as plants age. Presently, no comparative trials of 

'Fountain' by independent sources have been made. No living 

or herbarium specimens have been available for research. 

Juniperus horizontalis geneseensis = 'Glomerata' 

Juniperus·horizontalis 'Girard' Girard Nurseries 1969? 

Specimens of this clone have been received from the 

Holden Arboretum under #69-322. Girard Brothers Nursery of 

Ohio has no record of a plant specifically marketed with 

their nursery name. This clone may turn out to be a source 

name for an unnamed selection or one of Girard's named 

cultivars such as 'Blue Mat'. 
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Juniperus horizontalis 'Glauca' = 'Wiltonii' 

= 'Alpina' 

= 'Douglasii' 

= 'Blue Mat' 

= 'Bar Harbor' ? 

= 'Glauca' Hornibrook 
(true clone) 

Juniperus horizontalis 'Glauca' Hornibrook, Dwarf and Slow-
growing Conifers 120 (1938) nomen confusurn 

PLANTS procumbent to 15 cm (6 inches) tall and up to 
2.5 meters wide; FOLIAGE COLOR steel blue (S2); TERMINAL 
SHOOTS to 200 mm long and often whip-cord like extending 
beyond the foliage mass of the plant; SEX undetermined. 

No plants available at this time accurately match 

Hornibrook's original description and photographs published 

by various European authors. Lacking living material for 

data collection, the above composite description is offered 

based on available literature. 

The name 'Glauca', particularly in the United States, 

has been loosely interpreted to include any very bright 

steel blue selection of the species. The exact origins of 

this nomenclatural nightmare are uncertain. Presumably, the 

degradation of the name follows the pattern known for Picea 

pungens 'Glauca' and many other 'Gla~ca' selections of 

conifer species. Used in the manner of a forma glauca, the 

use of 'Glauca' for the original clone has been thoroughly 

abandoned by the nursery trade. As named by Hornibrook 
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(1938), the original clone is one sent to him by Professor 

Sargent of the Arnold Arboretum. 

Very shortly after Hornibrook's original description, 

Chadwick (1940a) details the confusion surrounding this 

'Glauca' of the nursery trade. 

"some consider it synonymous with Juniperus 
horizontalis alpina, others with Juniperus horizontalis 
douglasii, while still others feel it is entirely dis-
tinct. It is true that the plants in the trade are 
decidedly variable, and unless a definite and distinct 
form can be ascribed to this plant, both the name and 
the plant had best be discarded. This is especially 
true since the majority of forms under this name in the 
trade are not so satisfactory as other creeping 
junipers." (Chadwick 1940a) 

This is perhaps one of the most rapid confusions of cultivar 

nomenclature on record since only two years had elapsed 

since its official publication. Now 44 years later, the 

situation is further compounded by additional cultivars be-

ing offered under the name 'Glauca'. These include: 

'Alpina' (Chadwick (1940a) 
'Douglasii' (Chadwick 1940a) 
'Wiltonii' (denOuden & Boom 1965; Welch 1979) 
'Blue Mat' (see under cultivar discussion) 

Although there is presently no evidence to support that 'Bar 

Harbor' is found under the name 'Glauca', it is far more 

prostrate and whip-cord-like than any of the cultivars men-

tioned above. The general confusion surrounding the 

original true 'Bar Harbor' perhaps contributes to 'Glauca' 

confusion in that many of these similar plants are poorly 

described. In that Sargent first found this s lection, it 

is highly likely the clone is of New England origin. Thus 
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it is not surprising that it might be confused with similar 

selections from that area, especially from the coast of 

Maine. 

Confusion of 'Glauca' with 'Alpina' is very unlikely 

except for the comments of Chadwick (1940a). The 'Alpina' 

name has always represented the very tallest (to three feet 

plus) that the species is capable of attaining. The 

'Glauca' in its original clone is believably the very lowest 

possible for the species. The 'Alpina' name as always rep-

resented a plant with very drab blue-green foliage, also. 

Confusion of 'Glauca' with 'Douglasii' is difficult to 

imagine if the origill4l'Douglasii' is being considered. The 

true 'Douglasii' has a very upright branchlet angle and is 

not prostrate even in the early years. However, Klett 

(1978) reports the 'Glauca' known to him builds up above 6 

inches. It is possible that senescent plants of 'Glauca' 

might resemble the original 'Douglasii' due to reliable 

characters becoming more obscure as plants age. A photo-

graph under the name 'Glauca' in Harrison (1975) sheds some 

light on the confusion. It would appear from the clone 

known to him has very flat-planed secondary and tertiary 

branchlets in the manner of the original 'Douglasii'. It is 

possible that small shoots in propagation in nurseries would 

be indistinguishable because of the absence of overall 

growth characters found in established plants. Cornman 

(1947) held these names in synon~my. 
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Confusion of 'Glauca' with 'Wiltonii' is difficult to 

imagine among established landscape plants since 'Wiltonii' 

generally has no whip-cord-like shoots. However, the advent 

of generous fertilization regimes in the nursery trade has 

produced very vigorous plants of the normally compact 

'Wiltonii'. 

Wiltonii'. 

'Wiltonii' is also sold widely as 'Glauca 

Presently, it has not been possible to locate living 

material that can be traced to Sargent or Hornibrook. Mate-

rial furnished to the Tyler Arboretum (#77-135) by the 

Arnold Arboretum (#603-63) originated with Vermeulen Nur-

sery, and is no more verifiable than other trade clones. In 

the absence of a clone forming the majority of trade or 

collection plants, and the similarity of herbariurn material 

for prostrate blue clones, it is strongly recommended that 

the name 'Glauca' be dropped from trade listings in the 

future. 

The following specimens have been observed under the 

name 'Glauca' but no clonal distinctions can be made with 

any degree of confidence. It is more likely that the true 

'Glauca' m~y be found in Europe thanks to the efforts of 

Hornibrook. In the United States, the name is entirely 

meaningless for horticultural consideration. 

Living Specimens 

NCSU Arboretum #161-83 from Girard Nurseries 
Tyler Arboretum #77-022 from Minnesota Landscape 

Arboretum #651222 
#77-037 from Arnold Arboretum #603-63 

from Vermeulen Nursery 
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#77-135 from Arnold Arboretum $603-63 
from Vermeulen Nursery 

Wisconsin Arboretum #78214 from Boerner 
Botanic Garden #63-210 

other specimens are reported at: 

North Dakota State University #73301 
Royal Botanic Gardens, Hamilton #51211 from Sheridan 

Nursery 1951 (as "Blue Acres Creep-
ing juniper" - 'Blue Acres' not 
named until 1970) 

Wageningen Botanical Garden #20895 
#80BGN0407 

Herbarium Specimens 

The identity of the following clonal specimens cannot 
be verified. All have been annotated under the name 
'Glauca'. 

Watnong Nursery, 15 June 1968, Bauman 51 (female) (KEN) 
Poughkeepsie Rural Cemetery, 30 July 1942, VanMelle 19 

(annotated as var. Douglasii by 
Cornman, but it is not the original 
clone of 'Douglasii' as defined 
here) (BH) 

Arnold Arboretum #1260-64, 26 June 1968, Bauman 69 
(KEN) 

Byer's Nursery, Huntsville, Alabama, 22 May 1969, Meyer 
& Mazzeo 11498 (NA) 

Juniperus horizontalis 'Glauca Blue Coast' Denver Botanic 
Garden, Fall 1957 list= J. virginiana 'Chamberlaynii' 

A juniper distributed as J. virginiana 'Blue Coast' by 

the Denver· Botanic Garden is now believed to be 

'Chamberlaynii'. Like several prostrate and spreading vari-

ants of J. virqiniana, this clone has apparently been 

confused with a taller growing~- horizontalis. However, no 

living or herbarium material is available to support this 
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conclusion. This cultivar is no longer in the Denver col-

lection. 

Juniperus horizontalis 'Glauca Hetzi' = Juniperus 'Hetzii' 
(~. virginiana 'Glauca' x J. media 'Pfitzerana') 

Juniperus horizontalis 'Glauca Major' Grootendorst in Mitt. 
D. D. G. 53: 212 (1940) 

Although this name has long been regarded as a synonym 

of the true 'Douglasii' clone, Grootendorst (1940) provided 

evidence for its being held as a distinct cultivar. The 

only stock related to this name comes under the name 'Major 

Glauca' from the Holden Arboretum (#63-160 from Hesse 

Nursery, Germany). As vouchered, 'Major Glauca' is 

referable to the original clone of 'Douglasii'. It is 

possible that the clone that Grootendorst had under the name 

'Glauca Major' was an early imposter clone of 'Douglasii'. 

If this were so, Grootendorst may well have recognized the 

discontinuity between the clones. With his extensive 

experience in conifer identification, it is quite unlikely 

that Grootendorst would have mistaken 'Major Glauca' (Hesse 

Nursery) for another cultivar. 

Juniperus horizontalis 'Glauca Nana' Welch, Dwarf conifers 
191 (1966) as synonym= 'Wiltonii' 
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Juniperus horizontalis 'Glenmore' More in the Green Thumb 32 
(1956) not as cultivar 

PLANTS very densely procumbent up to 15-20 cm (6-8 
inches) with a MAIN LIMB ANGLE 0-30 degrees; FOLIAGE rich 
medium green (S5-5.5) becoming rich brownish-green (@2-2.5) 
in winter; FOLIAGE ODOR greater than similar cultivars at 
same season ('Filicina', 'Prince of Wales'); TERMINAL SHOOTS 
142-196 mm and generally remaining within the dense mat of 
foliage; SECONDARY SHOOTS (26, 28) 44-54 mm long (FSS) and 
(15) 17-19 in number, horizontally angled 0-5 degrees and 

vertically angled 0-5 (10) degrees to the terminal whip 
shoots; TERTIARY SHOOTS 8-12 mm long (FTS) and 8-9 (14) in 
number, horizontally angled 0-10 degrees, and vertically 
angled 0-5 degrees to the secondary shoots; QUATERNARY 
SHOOTS on first tertiary shoots always absent; LEAVES 3.0 mm 
long and diverging 1.0-2.0 mm at the shoot apex, 3.0-4.0 mm 
long and diverging 1.0-2.0 mm at the shoot base, 4.0 mm long 
and diverging 1.5-2.0 (2.5) mm on second year growth, lack-
ing tendency for reduced leaf appression on older plants 
(app. 30 years); ADAXIAL STOMATAL ZONE very conspicuously 

whitened; SEX female. 

Clonotype: Morton Arboretum #713-56, 8 March 1969, 
Bauman 102 (KEN) 

This cultivar was found by Robert E. More, San Luis 

Obispo, California, in 1932 in Wyoming. More, founder of the 

Glenmore Arboretum, Denver, Colorado, released the plant to 

the Marshall Nursery of the same city in 1950 (not listed in 

catalog). All plants in cultivation seem to be of the same 

clone. 

See also 'Wyoming' and Andrewsii'. 

Schneider and Hasselkus (1983) do not recommend the 

plant because of its poor brownish winter color, although 

admitting it is very dense and compact. Twig blight and 

cedar apple galls were observed. The· author considers 

'Filicina' and 'Prince of Wales' to be more worthy of eval-

uation, although these cultivars are occasionally less 

dense. Selection of a better coloring variant of 'Glenmore' 
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from seedlings may yield a plant far superior to either of 

the forementioned selections and one worthy of widespread 

introduction. 

Living Specimens 

University of Wisconsin Arboretum #79118 from McKay 
Nursery 

Morton Arboretum #713-56 from Robert More, Denver, 
Colorado (originator) 

National Arboretum #34010 from Morton Arboretum 1972 
NCSU Arboretum #83-110 from National Arboretum #34010 

from Morton Arboretum 1972 

Herbarium Specimens 

Morton Arboretum #713-56 from R. More, 8 March 1969, 
Bauman 102 (KEN) 

Watnong Nursery, 15 June 1968, Bauman 46 (KEN) 
Arnold Arboretum #134-56 from R. More, 26 June 1968, 

Bauman 62 (KEN) 
#1377-64, 30 November 1968, Bauman 81 

(KEN) 

Juniperus horizontalis 'Glomerata' Rehder in Journ. Arnold 
Arb. 6: 202 (1925) as forma 

Juniperus horizontalis f. glomerata Rehd. in Journ. 
Arnold Arb. 6: 202 (1925) 

Juniperus horizontalis var. glomerata (Rehd.) Rehd., 
Man. Cult. Trees Shrubs 15 (1927) 

Juniperus horizontalis 'Conglomerata' Watnong Nursery 
-1967 

PLANTS densely procumbent reaching 30 cm (12 inches) 
tall and generally not over 91 cm (36 inches) wide; FOLIAGE 
COLOR dark green{S6), becoming rich purple (W2.5) in the 
winter, often compared to Chamaecypa~is obtusa 'Nana'; FO-
LIAGE densely tufted into spur shoots at a young age, form-
ing thick clusters of foliage in a mat-like shape, with whip 
shoots few and peripheral on vigorous plants; LEAVES 1.0-1.5 
mm long and diverging 0.0 (rarely 0.5) mm regardless of po-
sition, but rarely longer to 3.0 mm on occasional whip 
shoots; SEX male. 
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As reported by Rehder (1925) this variant occurred at 

Rockingham Junction on the coast of Maine. It was first 

collected by H. L. T. Wolcott in 1897 but probably not in-

troduced into horticulture until after Rehder's publication 

in 1925. Chadwick (1940a) reports it was not ever common 

then, but appears to have been offered occasionally through 

the years as a rock garden plant by smaller specialty nur-

series. No widespread wholesale marketing of the cultivar 

has been reported, primarily since vigorous propagation wood 

is generally absent. 

Despite the very clear characters of 'Glomerata' it has 

been interpreted in the polyclonal sense since the time of 

Cornman (1947). Although it has been vouchered from Cape 

Neddick, Maine, as well as Rockingham, these Maine specimens 

are indistinguishable male plants, and probably of one old 

colony. The problem emerges when dark green dwarf plants 

from the Bergen Swamp, Monroe County, New York, are included 

with Rehder's original Maine clone as Cornman (1947) recom-

mends. Not only are these New York plants female but are 

very much less dense, having longer leaves. These New York 

plants, once known as J. h. geneseensis have apparently not 

found themselves into the nursery trade. All plants seen in 

living collections today appear to be of the single Maine 

clone. 
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Although Chadwick (1940a) puts 'Glomerata' on his "dis-

card list", the cultivar is perhaps the only one rock garden 

enthusiasts can plant without fear of excessive competition. 

Although not suitable for general cultivation, it is perhaps 

one of the few J. horizontalis cultivars that might appeal 

to conifer collectors who generally dislike more popular 

cultivars. Having been described as a "creeping 

Chamaecyparis obtusa~ this cultivar is most valuable where 

restrained, dense foliage cover is desired. Although the 

deep winter color might be generally a poor feature, in 

'Glomerata' the color is uniform and refined. 

Living Specimens 

Tyler Arboretum #77-116 
NCSU Arboretum #165 
University of Wisconsin Arboretum juniper collection 

Herbarium Specimens 

Rockingham Junction, Maine, 1911 (annot. by Rehder 8 
Dec. 1924) G. P. Douglas (isotype; 
A) 

Cape Neddick, Maine 16 Nov. 1936. H.P. Kelsey 10 
(male) (A) 

National Arboretum #21292. l July 1975. Doren 1613 (NA) 
#20729. 4 June 1974. Doren 1482. 

(NA) 
#20728. 22 Aug. 1972. Munson 

7 2 0 8 2 211. ( BH) 
1 April 1968. Bauman 15. (KEN) 

Longwood Gardens #621121. 1 Aug. 1972. Munson 
720080101 . ( BH) 

#621121. 12 June 1968. Bauman 41. 
(KEN) 

Arnold Arboretum #761-58. 26 Jun~ 1968. Bauman 73. 
(KEN) 

#1443-61. 30 Nov. 1968. Bauman 83 
(KEN) 

Tyler Arboretum #77-116. 16 May 1983. Hatch 205 ( "A) 
NCSU Arboretum #165. 1 July 1984. Hatch 165 (NA) 

#165. 1 July 1984. Hatch 165 (BH) 
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Holden Arboretum #217-59. 10 March 1969. Bauman 109 
(KEN) 

Highland Park Arboretum A-87. 9 Aug. 1972. Munson 
72080918 (BH) 

Juniperus horizontalis 'Golden Form' University of 
Washington Arboretum 

This clone was selected from near Cranbrook, British 

Columbia, by Dr. Brian Mulligan prior to 1973 as having yel-

low foliage. Under cultivation at the University of 

Washington and the Morton Arboretum (formerly,#:578-73) the 

clone has failed to develop the original pigmentation. It 

is merely a green plant,under cultivation, and it perhaps is 

a nutritional or edaphic variant. 

For a discussion of other alleged golden variants, see 

the discussion under the name 'Aurea'. 

Juniperus horizontalis 'Gracilis' Krussman, Handbuch der 
Laubgeholze 149 (1972) 

As no living or herbarium references have been avail-

able, the following original description translated from the 

German is offered: 

"Gracilis. Selection from the Brooklyn Botanic Garden, 
around 1937, which has graceful character and is still 
not found in the nursery trade.". 

According to Krussman, the plant was offered by the 

Brooklyn Botanic Garden in 1937. However, Thomas J. 

Delendick, taxonomist with the Brooklyn Botanic Garden, 
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reports (personal communication) that this taxon is no long-

er in the collections nor do any records of it exist pres-

ently. No trace of this name has been found in literature 

of the garden around this time period, nor do staff members 

presently at the garden recall usage of the name. 

The plant was offered by a Woodland Nursery in the 

United States prior to 1958 according to the Plant Buyers 

Guide (Massachusetts Horticultural Society, 1958). 

Juniperus gracilis Hort. ex K. Koch and of Endlicher 

refers to J. flaccida var. flaccida. Juniperus gracilis 

Hort. ex Carriere refers to Cupressus corneyana, according 

to one authority. Juniperus virginiana gracilis of several 

authors is referable also to J. flaccida var. flaccida. 

Neither of these species seem similar to known variants of 

J. horizontalis. 

Living Specimens 

No living specimens have been recorded in available 
European listings or by other authors than Krussman. In-
quiries to several German botanic gardens have not produced 
any further information. 

Juniperus horizontalis 'Green' or 'Green Form' 

This .pseudo-cultivar name has been utilized for what 

appears to be unnamed green-foliaged selections from the 

wild. The earliest record of such a listing is with the 

Fairview Nursery in Spring 1942. Plants of their 'Green' 

creeping juniper were received at the Morton Arboretum and 

formerly grown under #15-42. 
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It is not known if these variants are similar to the 

European selection once known as 'Viridis'. It is very pos-

sible that 'Green Form' has or will be applied to named 

green cultivars in cases of lost labels or records, but no 

clear evidence is forthcoming. This green-lea ed variant 

ight be regarded as botanical form since wild populations 

have a certain percentage of seedlings lacking all obvious 

glaucescence. However, for horticultural purposes, green 

variants are best acquired as named and tested cultivars. 

Juniperus horizontalis 'Green Acres' Sheridan ursery 1971; 
Welch, Manual of Dwarf Conifers 221 (1979) 

Juniperus horizontalis 'Green Acre' 

Little specific information is available on 'Green 

Acres' except to suggest it is a greener version of 'Blue 

Acres' as described under that name. Both plants have the 

same history. A clonotype is designated as Hatch 227 ( A). 

Living Specimens 

CSU Arboretum 227-84 from Sheridan urseries 

Berbarium Specimens 

CSU.Arboretum 227-84 from Sheridan urseries, 
25 January 1984, Hatch 227 ( A) 

Juniperus horizontalis 'Green Bar Harbor' Denver Botanic 
Garden, Fall 1957 list= 'Bar Harbor Green' 
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Juniperus horizontalis 'Green Bowers' Mcclintock & Leiser, 
Checklist of Woody Ornamental Plants 67 (1979) name 
only 

Nothing further is known about this plant that is said 

to be cultivated in the western and northwestern United 

States. It does not appear in available trade literature, 

herbarium collections, or major conifer reference works. 

Juniperus horizontalis 'Grey Carpet'= 'Douglasii' (true 
clone) 

Juniperus procumbens 'Grey Carpet' Naperville Nursery 
1924 (Morton Arboretum #906-24 dead file) 

Juniperus horizontalis 'Gray Carpet' Kammerer in Bulle-
tin of Popular Information, Morton Arboretum 
6(10): 40 (1931); Kammerer in Bulletin of Popular 
Information, Morton Arboretum 35(1): 3 (1960) 

The juniper known as 'Grey Carpet' or 'Gray Carpet' is 

believed to have originated with the Naperville Nursery, 

Naperville, Illinois, around 1924. The oldest living plant 

on record is Morton Arboretum #906-24 on which Kammerer al-

most certainly based his two descriptions. The plant is no 

longer in the collections. 

"This frosty green needled variety of the creeping or 
Bar Harbor Juniper is also of procumbent habit, its 
long trailing branches forming low cushions of gray 
green upon the surface of the ground. Descending from 
a parent which for centuries ha~ withstood the windy 
sea swept coasts of Maine and possessing the same 
sturdy and rugged character, it is of much value as a 
cover plant for sandy, rocky, or exposed positions." 
(Kammerer 1931) 
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It is this original description of the plant upon which 

nearly all modern accounts are based (Welch 1979; Dirr 1983; 

denOuden & Boom 1965). With the exception of Hasselkus 

(1983), authors give no indication they have ever seen the 

plant, nor have descriptions been amended. Within the con-

text of Kammerer's first article, it appears that the only 

other Juniperus horizontalis he knew was 'Plumosa' which he 

designated incorrectly as J. communis depressa plumosa. His 

comment that 'Gray Carpet' descended from the species in 

Mainedoes not imply this clone originated in Maine, but may 

be interpreted as a general statement about the adaptability 

of the species. It seems that his statement about the "va-

riety of creeping or Bar Harbor juniper implies he regarded 

'Bar Harbor' as the typical species element, as did certain 

authorities of that time. Kammerer apparentlydid not have 

any plants under the name 'Douglasii' nor does it seem he 

was familiar with such plants originating in his own state 

of Illinois. 

Kammerer's second description of 'Gray Carpet' in 1960 

paints a perfect picture of the original Waukegan or 

'Douglasi~' cultivar. 

" ... another interesting spreading type (to 18 inches) 
with flat, erectly borne foliage sprays of pleasing 
frosty lavender color;" (Kammerer 1960) 

Of 11 cultivars of the species mentioned, this reference to 

flat, erectly positioned sprays and unique frosty color 

point to var. douglasii of Rehder. The relatively tall (18 

inch) height is also a consistent feature of the original 
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'Douglasii' and clearly disassociates this clone with the 

prostrate (6-8 inch) plants of the 'Bar Harbor' complex. 

Curiously, Kammerer also lists the 'Douglasii' juniper in 

addition to 'Gray Carpet'. 

"'douglasii', the Waukegan Juniper, native variety 
whose long trailing branches are covered with steel 
blue foliage assuming a plum cast in winter." (Kammerer 
1960) 

It is very possible that the Waukegan juniper mentioned here 

is Morton Arboretum #994-37 vouchered by Swink & Schauss 

four years later in 1964. This plant is clearly the same as 

the original 'Douglasii' clone, but being 13 years younger 

than the collection's 'Grey Carpet' may have appeared more 

prostrate. The stature of older plants of 'Douglasii' might 

make them appear dissimilar to younger, vigorous plants of 

shorter stature. The flat-spray effect mentioned for 'Grey 

Carpet' is also more accentuated in older plants. The false 

form of 'Douglasii' (see 'Silver Sheen') was not in the 

Morton Collection until 1961, so I believe that Kammerer's 

'Douglasii' and 'Gray Carpet' are the same clone at very 

different sizes. 

Ronald Bauman's voucher specimen from 'Gray Carpet' 

Morton #906-24 (type plant?) identifies very well with the 

true 'Douglasii' clone. The sprays are rather obtusely-

tipped, which is very unique to 'Dougiasii'. Female cones 

with small 1 mm horn-like projections and high retention of 

grey color appear on the sheet as is typical of original 

Waukegan specimens examined from other sources. Bauman 
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(1969) regards the plant as indistinguishable from 'Bar Har-

bor'. However, 'Bar Harbor' and 'Douglasii' fall into two 

distinct TLC groups in his research. It is most significant 

that 'Douglasii' and 'Grey Carpet' are the only two 

cultivars of 37 studied that fall into Bauman's 5-4-2-1 

banding classing. 

Hasselkus (1983) reports that 'Grey Carpet' has "dis-

tinctive foliage color", a phrase that is often used for the 

silveriness of 'Douglasii' in the winter. His observation 

that 'Grey Carpet' is loose and open is also a fault of the 

Waukegan juniper that contributed to its lack of popularity. 

The plants of 'Grey Carpet' from the University of 

Tennessee Arboretum are indistinguishable from another clone 

(as 'Douglasii') of the same age growing nearby. 

Juniperus horizontalis 'Grey Pearl' Thomsen Planteskole Nur-
sery Catalog 1969 

Since this cultivar is not found in living collections 

in this country except as small unrooted cuttings, the fol-

lowing description is offered by the originator of the 

cul ti var: 

"J. h. 'Grey Pearl' 1·s not 1 th h 't • area creeper oug 1 is 
rather low, tallest in the middle, I have not seen any 
plant where the height was more than 15-20 cm., the 
growth is very slow, has a circular shape, the branches 
are short and thicker than for example J. 'Emerald 
Spreader' and it has not long shoots like you see on 
most of the other horz. types but more a shape like 
'Plum. Compacta' but lower. The colour of the needles 
is greyish. A J. h. 'Grey Pearl' 15-20 cm which is 
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normal size for a saleable plant will be equal to a J. 
h. 'Glauca' 30-35 cm at the same age." 

No herbarium specimens or clonotypes have been 

available at this time. 

According to Thornsens Planteskol~ 'Grey Pearl' was one 

of four seedlings raised at the Asger M. Jensens 

Planteskole, Holmstrup, Denmark, around 1945. These were 

noticed by Thomsens in 1950 when he worked for the firm. 

Later in 1958-9 he visited the firm and found these seedling 

selectionshad not been produced. At this time he took 

cuttings with permission of the Jensens Nursery to name 

them. One of these was named 'Grey Pearl' around 1969 and 

thereafter marketed by the Thomsen Planteskole. Another 

seedling named 'Blue Moon' is now known as 'Blue Chip' and 

was also marketed by Thomsen at this time. The four 

seedlings were raised from different "varieties" of the spe-

cies, so it appears that 'Blue Chip' and 'Grey Pearl' may 

not have the same seed parent because of the different char-

acteristics. Although 'Blue Chip' was offered to the 

D. Hill Nursery, 'Grey Pearl' was not which accounts for its 

absence in the American trade. The remaining two seedlings 

have not been named or marketed at the present time. 

Juniperus horizontalis 'Heidi' Vermeulen Nursery Catalog, 
Spring 1975 (name invalid) = J. sabina 'Heidi' 
proposed new combination 
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The following characters strongly indicate this 

cultivar named 'Heidi' to be a variant of Juniperus sabina 

L. var. sabina: 

1. apex acute (non-apiculate) 

2. strong savin-like odor when crushed (unlike all 

J. horizontalis with foliage odor 

3. foliage extremely dark green, which is rare in 

J. horizontalis but very typical of~- sabina 

selections 

4. leaves only 1.0-1.5 long at the shoot apex which 

is typical of J. sabina var. sabina and ex-

tremely unusual in J. horizontalis 

5. male strobili 2.5 mm wide x 2.5 mm long (of equal 

dimensions) while~- horizontalis strobili 

are generally longer than wide 

The total absence of this cultivar from the literature indi-

cates it has not come under the scrutiny of conifer experts 

as is true of most J. sabina cultivars erroneously listed 

with J. horizontalis. 

The cultivar is believed to have originated at a nur-

sery other_ than the Vermeulen firm, according to Mr. 

Vermeulen (personal correspondence). Records do not indi-

cate the name of the nursery nor the date of selection/in-

troduction. All stock in the United States and Canada is 

likely to be traced to the Vermeulen firm, however. 
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Living Specimens 

Royal Botanical Garden, Hamilton &790296 from Vermeulen 
Nursery 1975 

NCSU Arboretum #84-242 from Royal Botanical Gardens 
#790296 

Herbarium Specimens 

Royal Botanical Gardens, Hamilton, #790296, 
15 April 1984, Hatch 242 (NA) 

Juniperus horizontalis 'Hermit' Welch, Manual of Dwarf 
Conifers 223 (1979) = 
Juniperus (virginiana x horizontalis) 'Hermit' N. E. 

Pellett, Woody Plant Registration October 16, 1972 
(Arnold Arboretum) 

[Juniperus horizontalis 'Livingston no. 11' University 
of Vermont] 

Of all of the intermediate arching-spreading selections 

of American juniperus, Juniperus 'Hermit' is the most likely 

cultivar to be a hybrid of Juniperus virginiana x 

J. horizontalis. Evidence for this parentage is based on 

the following morphological characters: 

1. Acicular leaves shorter than juvenile forms of 

J. horizontalis (1.5-2.5 mm) as is typical of 

juvenile J. virginiana shoots and young 

seedlings. 

2. Distinct cedar-type foliage odor unlike all other 

scented cultivars of J; horizontalis or 

J. sabina. 

3. Lack of rooting in nearly 20% of cuttings stuck 

despite 0-5% failure in rooting with 
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J. horizontalis cultivars from the same site 

and collected the same day. 

4. growth habit with main limb angle of 30-45 de-

grees. Shorter spreading forms of 

~- virginiana that have been chemically 

verified as non-hybrids generally have 

steeper shoot angles greater than 45 degrees. 

5. Height to 60 cm (24 inches) tall unlike all 

J. horizontalis cultivars except 'Plumosa' 

and 'Alpina'. 

The existence of a clonotype at the time of registra-

tion is not verified. 

'Hermit' was collected from Hermit Island near Bath, 

Maine, by Dr. R. B. Livingston, Professor Emeritus, Univer-

sity of Massachusetts, in the early 1960's. The clone was 

commercially released in 1972 after being registered with 

the Arnold Arboretum by Norman E. Pellett of the University 

of Vermont. 'Hermit' has been designated as USDA PI #306623 

and also as 'Livingston no. 11'. 

The ornamental value of 'Hermit' is not well demon-

strated due to the lack of widespread evaluation. It grows 

approximately 24 inches tall in Vermont and at the Morton 

Arboretum, but taller plants are reported in North Dakota. 

It is unlikely that 'Hermit' will have merit over other 

arching-spreading or intermediate-type junipers wh,ch have 

been extensively selected for within the Juniperus x media 
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complex. The adaptive value of this particular biparental 

cross has not been demonstrated in gardens. 

Living Specimens 

Morton Arboretum #558-73 from University of Vermont. 
NCSU Arboretum #83-082 from Morton Arboretum #558-73. 

Herbarium Specimens 

Morton Arboretum =#=558-73, 17 October 1982, Hatch 82 
(NA) 

Juniperus horizontalis hicksii Hort. Amer. ex denOuden & 
Boom, Manual of cultivated conifers 189 (1965) = J. 
sabina 'Hicksii' 

Juniperus horizontalis 'Hill's Waukegan' = 'Douglasii' 
(true) 

Juniperus horizontalis 'Hollywood Variety' Welch, Dwarf 
conifers 188 (1966) as synonym= 'Bar Harbor' 

Juniperus horizontalis 'Hudsonica' Morton Arboretum 281-54 
from Henry Nursery, Henry, Illinois 

Juniperus hudsonica Loddiges Nursery; Forbes, Pinetum 
Woburn. 208 (1839) 

Juniperus horizontalis 'Plumosa Hudsonica' Morton 
Arboretum 29-60 from 281-54 as 'Hudsonica' 



The clone found at the Morton Arboretum is believed to 

be indistinguishable from the original J. horizontalis 

'Plumosa', which see. 

The Juniperus hudsonica of Loddiges and Forbes is 

generally regarded as a geographical variant of ordinary 

Juniperus horizontalis. Given the vegetative propagation 

found in the species, the Hudson River variant may in fact 

be a clone microspecies. Chadwick (1940a) regards the plant 

as a "low procumbent" form that is "probably identical +o a 

geographical variety of Juniperus horizontalis." 

No plant under the name of Juniperus horizontalis 

'Hudsonica' has been known in general cultivation, nor has 

the plant from the Henry Nursery been in standard reference 

works. Association of the name 'Hudsonica' with 'Plumosa' 

apparently occurred at the direction of some authority at 

the Morton Arboretum, recognizing that Henry's 'Hudsonica' 

was no other than the Andorra juniper. The plant found at 

the Morton Arboretum would not agree with Chadwick's 

statement about a "low procumbent" growth habit. 

possibilities may explain this discrepancy: 

Several 

1) The Henry Nursery 'Hudsonica' is really 'Plumosa' 

due to a mislabeling and the real 'Hudsonica' 

was never distributed. 

2) The 'Hudsonica' of Chadwick·was another Hudson 

River clone than the one the Henry Nursery 

grew; the Henry Nursery plant being similar 
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in some aspects to 'Plumosa' from the state 

of Maine. 

3) The Henry Nursery 'Hudsonica' and Chadwick's 

'Hudsonica' agree and the mix-up occurred at 

the Morton Arboretum. 

Juniperus horizontalis 'Hughes' Hughes Nursery; Dirr, 
Manual of Koody Landscape Plants 241 (1975) 

Juniperus horizontalis 'Hughes Silver Spreader' Select 
Nurseries catalog 1974: 3 

Juniperus scopulorus 'Hughes' Hughes Nursery 

Juniperus horizontalis 'Hughes Spreading' D. Hill 
Nursery Spring 1961 catalog 

A fair number of clones under the name 'Hughes' have 

been observed in the course of this study. Early historical 

references suggest the plant should be male with silvery-

blue shoots ascending almost to a 45 degree angle. A 

number of plants differ in sex, habit, and perhaps color 

have been found under the name 'Hughes'. Two of these 

clonal groups are described below in tabular form: 

213 



clonal group: 

habit: 

foliage color 

terminal shoots: 
secondary shoots: 

tertiary shoots: 

quaternary shoots: 

leaf div.: apex 
base 

2nd 
leaf length: apex 

base 
2nd 

sex: 

misc. 

National Arboretum 
Gotelli bed 5 

(no number) 

6" decumbent 

silvery blue 
(code 1.5) 

(72) 90-140mm 
(22) 37-48mm 
10-13 in number 
9-13mm 
(6) 8-10 in number 
3-5 (6)mm 
1-2 (5)- in number 
0-5 - 1.0 
1.0 - 1.5 
1.5 - 2.0 
1.5 - 2.0 
2.0 - 3.0 
2.5 - 3.0 
female cones 
with l-2mm horns 
some 2 shoot nodes 

Morton Arboretum 
852-58 

from D.Hill Nursery 

8" decumbent to 
procumbent 
silvery blue (code 1) 

(104) 133-180mm 
(23) 42-5lmm 
(12) 13-14 in number 
(3) 5-10 (14)mm 
(6,7) 8-11 in number 
absent (2) 
absent (1-2) 
0.0 - 0.5 
0.5 - 1.0 
1.0 - 2.0 
1.5 - 2.0 
2.0 - 2.5 
2.5 - 3.0 
male 
male 
some 2 shoot nodes 

sec. shoots often 
twisted 

Clonotype (male clone) Morton Arboretum #852-58, 17 
October 1983, Hatch 81 (BH). 

The original 'Hughes' juniper was raised from seed 

collected from J. scopulorum by the late Mr. Hughes of 

Hughes Nursery, Cedar Rapids, Iowa, in the late 1920's. Of 

the seedlings raised, all were upright after the pattern of 

~- scopulorum except for one spreading seedling. This 

spreading selection was named 'Hughes' and was released for 

sale sometime in the late 1930's according to Dwight Hughes, 

Jr. The popularity of the plant was enhanced by its wide-

spread marketing by the D. Hill company in the 1960's. 
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Although modern clones of 'Hughes' havea silvery 

foliage color suggestive of J. scopulorum "Grey Gleam', the 

more common clones have an apiculate leaf apex and growth 

form more suggestive of J. horizontalis. If the 'Hughes' 

juniper did arise from pure J. scopulorum, it may represent 

an Fl hybrid backcrossed to J. horizontalis. This might 

create a phenotype that is two-thirds~- horizontalis and 

one-third~- scopulorum. Because of the confusion over 

identity of the true 'Hughes' juniper it is felt that 

referral of the cultivar name to J. x fassettii to await 

chemical analysis and clearer separation of clones. 

Schneider and Hasselkus (1984) refer to a particularly 

unusual clone that differs from typical material in the 

trade. This clone is Morton Arboretum #852-58 (presented 

above) . 

Living Specimens 

NCSU Arboretum #82-172 from Monrovia Nursery Co. (male) 
National Arboretum Gotelli Collection (female) 
Morton Arboretum #852-58 from D. Hill Nursery 
Tyler Arboretum #77-031 #77-130 from Rose Hill Nursery 

from D. Hill Co. 
University of Wisconsin Arboretum #8170 from McKay 

-Nursery 

Herbarium Specimens 

Morton Arboretum #852-58, 8 March 1969, Bauman 100 
(KEN) 

#852-58, 17 October 1983, Hatch 81 
(male) (BH) 

Arnold Arboretum #151-68 from D. Hill Nursery, 26 June 
1968, Bauman 65 (KEN) 
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Holden Arboretum from Phytotektor Nursery, 10 March 
1969, Bauman 113 (KEN) 

Plumfield Nursery 4 April 1969, Bauman 141, (KEN) 
Phytotektor Nursery 20 March 1969, Bauman 129 (KEN) 
NCSU Arboretum #83-172, 11 March 1983, Hatch 172 (NA) 

Juniperus horizontalis 'Hughes Silver Spreader' Select 
Nurseries= 'Hughes' 

Juniperus horizontalis 'Humilis' (Hook) Hornibrook, Dwarf 
and Slow-growing Conifers 121 (1938) as variety. 

Juniperus sabina var. humilis Hook, Fl. Bor. Amer. 2: 
166 (1839) senso stricto 

Juniperus sabina var. humilis Endl., Syn. Conif. 23 
(1847) pro parte (exclus. J. sabina 
'Cupressifolia' Aiton) 

Juniperus sabina f. humilis (Endl.) Voss, Vilmor., 
Blumgert. 1: 1229 (ed. 3, 1896) pro parte 

Juniperus sabina humilis hort. ex Hornibrook, Dw. Sl. 
Con. 121 (1938) non J. sabina humilis hort. ex 

Veitch, Con-:---178 (1881)= J. procumbens 
(Endl.) Miq. in Seib. & Zucc. 

Plants densely procumbent resembling Juniperus 
horizontalis 'Wiltonii', 18cm tall x 120cm in 5 years; MAIN 
LIMB ANGLE 0-20 degrees; FOLIAGE COLOR medium blue-green 
(S3); TERMINAL SHOOT to 3.4mm thick and 110-220mm long; 
SECONDARY SHOOTS 30-SSmm long (FSS), (13) 15-20 (-23) in 
number, vertically angled 25-40 degrees, horizontally angled 
10-20 to the terminal shoot and arising occasionally from 
lower and-upper facial leaves; TERTIARY SHOOTS often stunted 
2-6mm but generally 6-13(16)mm long, 9-11 in number, verti-
cally angled 0-20(30) degrees and horizontally angled 20-30 
degrees to the secondary shoot; QUATERNARY SHOOTS often 
absent, but on vigorous terminal shoots (1) 3-4mm long and 
2-4(5) in number; LEAVES 0.75-1.0mrn long and diverging 
0.0-0.5mrn at the shoot apex, 1.5-2.0mm long and diverging 
1.0-2.Smm at the shoot base, and 2.5-3.0 long and diverging 
2.5-3.0mrn on the second year growth; SEX female. 

Clonotype: University of Wisconsin Arboretum#~ 15 , 
19 October 1983, Hatch 90 ( 1A) 
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Although the var. humilis of Hook and Endlicher is 

generally intended to represent Juniperus horizontalis 

Moench as the species, their separate uses of the name have 

come to represent a single clone in gardens and nurseries of 

the world. The early European botanists apparently had only 

a few clones of the species at their disposal, presumably 

from the Eastern United States. In the strict sense, the 

name var. humilis is applicable to only that clone(s) 

which were available for study at the time. It is only 

through the propagation of this one clone under the name 

'Humilis' that we can understand the early concept of var. 

humilis Hook, particularly because of inadequacy of herba-

rium material. This 1 the nursery trade, to the extent that 

clones are kept pure, represents the best documentation of 

the early var. hurnilis. The plants upon which the above 

description is based match well with the European 'Hurnilis' 

of Hornibrook (1938), Krussman (1960), and Krussrnan (1972). 

According to Hornibrook (1938) and Krussman (1960), the 

var. humilis of Endlicher is associated only with J. sabina 

in its variation now known as 'Cupressifolia'. I prefer to 

follow Cornman (1946) by treating Endlicher's name as 

inclusive of both J. horizontalis and~- sabina, which at 

the time were regarded as a single species. 

In the United States 'Humilis' has not been evaluated 

sufficiently to produce a definite recommendation. It is 

one of several cultivars that should be compared with 
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'Wiltonii' and 'Bar Harbor' to determine if they have any 

superior landscape features. 

Living Specimens 

University of Wisconsin Arboretum #78158 from Morton 
Arboretum #77-31 

NCSU Arboretum #83-090 from University of Wisconsin 
#78158 

NOTE: The Morton Arboretum formerly had a #1332-59 
obtained from the Morden Station in Canada in 
1959. 

Herbarium Specimens 

University of Wisconsin Arboretum #78158, 19 October 
1983, Hatch 90 (BH,NA) 

Juniperus horizontalis 'Huntington Blue' Monrovia Nursery 
Catalog: 60: (1984); (name to be published) 

At the present time, no living plants or specimens of 

'Huntington Blue' have been available. The first catalog 

description is as follows: 

"wide-spreading, dense-branching habit covered by very 
intense blue-gray foliage. It'smatted growth becomes 
silvery-plum in winter." (Monrovia Nursery Catalog: 60 
( 19 8 4_) 

Audrey Teasdale, Botanist and International Sales 

Director for Monrovia Nursery Company 1 states that the plant 

was selected at the Huntington Botanical Garden, San Marino, 

Californi~and that the firm is no longer propagating the 

cultivar. Louis Randall, Assistant Curator at the 

Huntington Botanical Garden51 states that no plants 
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accessioned there bear this name, and that Audrey Teasdale 

was a former employee at the Botanical Gardens. 

No evaluations of this cultivar have been made at the 

present time. The cultivar may be regarded as a rare clone 

because of its limited distribution. 

Juniperus horizontalis 'Jade River' Beardslee Nursery c. 
1960; Schneider and Hasselkus, American Nurseryman July 
15, 1983; 56 (1983) 

Mr. R. James Schroeder, Agora Gardens, Inc., Mentor, 

Ohio,has furnished the following historical information to 

Dr. Edward R. Hasselkus (personal correspondence 2/22/82): 

"The selection of 'Jade River' which we and many other 
nurseries in our area have been growing for several 
years came about as follows: Approximately 22 years 
ago a Cook Nursery of Geneva, Ohio furnished some 
plants of Juniper horz. plumosa andorra compacta to the 
Beardslee Nursery of Perry, Ohio. The owner, Charles 
H. Beardslee detected a few plants which were 
completely different, and being in the propagation and 
liner business, he decided to start some cuttings of 
this particular plants which he could not recognize as 
a known juniper selection, but which he felt had some 
very attractive qualities. 

In about 3-4 years Mr. Beardslee had enough rooted 
cutti·ngs ready for 'market' , and wishing to sell the 
plants under some name, he made the choice of the name 
'Jade River'. His only reasoning being that to him, 
the coloring appeared to be of a jade shading and with 
the horizontalis growth habit, kind of 'flowing' - why 
not call it 'Jade River'? 

Of all the horz. forms of juniper which we are 
familiar, the selection 'Bar Harbor' is the most 
similar to this 'Jade River', and by the way, we 
considered the coloring to be more of a turquoise or 
blue shade rather than our perception of what the color 
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jade looks like." (R. James Schroeder to E. R. 
Hasselkus, personal correspondence 2/22/82) 

The plant 'Jade River' is clearly not jade green as seen at 

the University of Wisconsin. It is indeed a good deal 

similar to some clones of 'Bar Harbor'. However, it is not 

possible to regard this plant as a synonym of the best known 

clone of 'Bar Harbor' (which see). It should be noted that 

both of these selections are male, while most cultivated 

selections of prostrate blue form are female. The ambiguity 

of 'Bar Harbor' is perhaps best resolved in the naming of 

special clones such as 'Jade River', which almost certainly 

is some 'Bar Harbor' clone inadvertently mixed with the 

'Andorra Compact' order. In that this plant appears to have 

commercial value to some nurseries, it is recommended that 

the splitting of various 'Bar Harbor' clones follow the 

demands and interest of plantsmen. 

Clonotype: University of Wisconsin Arboretum #77167, 

19 October 1983, Hatch 91 (NA) 

Schneider and Hasselkus (1983) regard this plant as one 

not worthy of recommendation in their area. This results 

from the vigorous overtopping shoots that detract from the 

pleasing color of the foliage. Observation of the 

University of Wisconsin plant confirms this unfavorable 

growth habit. However, the rapid growth is a feature that 

is likely to appeal to propagators desiring to obtain a 

large number of long healthy cuttings. Further evaluation 
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is necessary to determine if 'Jade River' has any landscape 

value over 'Bar Harbor' under conditions where neat 

controlled growth is not a criterion for cultivar selection. 

Living Specimens 

University of Wisconsin #77167 from McKay Nursery 1977 
NCSU Arboretum #84-91 from University of Wisconsin 

#77167 from McKay Nursery 1977 

Herbarium Specimens 

University of Wisconsin Arboretum #77167, 19 October 
1983, Hatch 91 (NA) 

Juniperus horizontalis 'Jade Spreader' Monrovia Nursery 
catalog 1967/68: 8; Dirr, Manual of Woody Landscape 
Plants 241 (1975) 

PLANTS densely procumbent becoming 25 cm (10 inches) 
tall and 254 cm (100 inches) wide, eventually with a sparse 
center to 58 cm (23 inches) tall; MAIN LIMB ANGLE 0-20 
degrees throughout; FOLIAGE COLOR dark green (S6), becoming 
dark purplish-brown (W2) in winter; TERMINAL SHOOTS 140 -
175mm long, often overtopping main foliage mass; SECONDARY 
SHOOTS occasionally stunted and 6-24mm in length, generally 
30-43mm long, 19-25 in number, horizontally angled 10-20 
degrees, vertically angled 20-45 degrees, and often borne at 
two per node from either 2 lateral or 2 facial leaves; 
TERTIARY SHOOTS 5-12mm long, (6) 9-14 in number, horizon-
tally angled 10-20 degrees, and vertically angled 0-15 
degrees to the secondary shoots; QUATERNARY SHOOTS consis-
tently absent; LEAVES with conspicuously whitened abaxial 
stomatal zones, 1.5-2.0mm long and diverging 0.5-1.0mm at 
the shoot apex, 2.0-2.Smm long and diverging 1.0-1.Smm at 
the shoot base, 2.5-3.0(3.S)mm long and diverging 1.0-2.0mm 
on secondary year wood; SEX male. 

Clonotype: Morton Arboretum #38-74, 17 October 1983 
Hatch 66 (BH,NA) 

'Jade Spreader' was discovered as a chance seedling in 

1953 by the Monrovia Nursery Company,.Asuza, California. 

Owing to its similarity to its sister origination 'Emerald 

Spreader', this cultivar was not patented. First marketed 

by the Monrovia firm in 1967, the cultivar is believed to be 

221 



absent from the nursery trade and found in very few conifer 

collections worldwide. 

Unlike 'Turquoise Spreader' and 'Emerald Spreader', 

'Jade Spreader' has not been offered without the "spreader'' 

portion of the valid cultivar name. A juniper known as 

"Jade" is a selection of J. sabina L. and not 'Jade 

Spreader'. 

The merits of the cultivar are well summarized by 

Schneider and Hasselkus (1983): 

"one of the few green-foliaged selections, this plant 
is similar to 'Emerald Spreader' but a bit taller, 
slightly darker green and not as neat in appearance. 
It mounds up slightly in the center, flattening out 
toward the perimeter. Plants lack density and have 
many long, flat branches on top, lending a somewhat 
ratty appearance." 

In terms of rapid low growth and deep color there is pre-

sently no substitute for 'Jade Spreader'. 'Glomerata' has a 

similarly rich color but slower, less uniform growth exten-

sion. Other green favorites like 'Prince of Wales', 

'Emerald Spreader' and 'Filicina' are much lighter colored 

and/or bluer. 

Living Specimens 

Morton Arboretum #38-74 from Calloway Gardens 
NCSU Arboretum #83-066 from Morton Arboretum #38-74 

Herbarium Specimens 

Morton Arboretum #38-74, 17 October 1983, Hatch 66 
(NA,BH) 
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Juniperus horizontalis 'Kleskun' Morden Research Station, 
Manitoba, Canada (name unpublished?) 

The history and publication of this name 'Kleskun' is 

presently undetermined. Plants were received at the Royal 

Botanical Gardens, Hamilton, Ontario, Canada, from the Morden 

Station, Manitoba, Canada, but have been lost. The cultivar 

is unknown in American collections at the present time and 

no representatives of this cultivar appear in the herbaria 

examined. 

Juniperus horizontalis 'LH - 1' USDA Plant Introduction 
1306620 

This provisionally named clone was vouchered at the 

Arnold Arboretum (1317-66) and Bauman 79 (26 June 1968). 

Only the following information is known since no living 

material has been available. 

LEAVES 2.5 - 3.5mm long and diverging 1.0 - 2.4mm at 

the shoot apex, 3.5 - 4.0mm long and diverging 2.5 - 3.0mm 

at the shoot base and second year wood. 

Juniperus horizontalis 'Livida' (Plumfield Nursery) Welch, 
Manual of Dwarf Conifers 223 (1979) 

Juniperus communis lividus Plumfield Nursery 1937 
(Morton Arboretum 345-37 label) 

Juniperus horizontalis 'Lividus' Plumfield Nursery 
catalog 1943: 13 nomen nudum; Plumfield Nursery 
catalog 1944. 

Juniperus horizontalis 'Lividens' American gardens 

PLANTS densely procumbent and 10-12cm (4-5 inches) tall 
when young; MAIN LIMB ANGLE 0-20 degrees at the periphery 
but conspicuously 45-90 degrees at the center; FOLIAGE 
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silvery-blue in young plants (S1.5) becoming deep green in 
older wood (W5-6); TERMINAL SHOOTS 83-19lmm long, depending 
on the position on the plant, SECONDARY SHOOTS 24-34rnm long 
and 15-24 in number; TERTIARY SHOOTS 6-l0rnm long and 4-9 in 
number; QUATERNARY SHOOTS generally absent from the first 
tertiary shoot system; LEAVES 2.0-3.0rnm long and diverging 
1.0-2.0 at the shoot apex, and 3.04.0mm long and diverging 
2.0-3.0mm at the shoot base, tending to be shorter and less 
diverged than other Plumfield selections of similar age; SEX 
undetermined. 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 137 
(KEN) . 

Selected in the mid-1930's by the Plumfield Nursery, 

'Livida' was first offered in the 1940's as a superior 

rapid-growing silvery-blue ground cover. Today it remains 

ones of the very best Plumfield selections although 

generally not available in the American nursery trade. It 

irregularly has been offered by several specialty conifer 

dealers until the present time. The cultivar is available 

in several American research collections. 

This selection is perhaps the finest of the blue 

Plumfield selections. According to Schneider and Hasselkus 

(1983) the plant can still be recommended today. The 

Plumfield Nursery confirms that this is "one of our best 

ground covers" (10/16/61 listing). This cultivar has, 

however, been generally ignored by nurserymen for the last 

15 or more years in preference for plants with fancier 

names. It does in general compete with 'Bar Harbor' as a 

ground cover type with short diverging leaves. 

Twig blight has been reported as not observed 

(Schneider and Hasselkus 1983~ to severe (Schoeneweiss 

1969). Cedar apple rust has been observed at the Universit} 
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of Wisconsin Arboretum to a degree more severe than for 

other cultivars known to be affected. 

Living Specimens 

University of Wisconsin Arboretum #80268 
National Arboretum conifer demonstration area 
University of Tennessee Arboretum from Phytotektor 

Nursery 
NCSU Arboretum #84-148 from University of Tennessee 

Arboretum 
Tyler Arboretum from University of Minnesota 6511 

Herbarium Specimens 

Plumfield Nursery 4 April 1969, Bauman 137, (KEN) 
National Arboretum #20729, 22 Aug. 1972, Munson 

72082219 (BH), 
#20729, 1 July 1975, Doren 1616, 

(NA) 
#20551, 18 Aug. 1975, Doren 1609, 

(NA) 
2 April 1968, Bauman 30, (KEN) 

Highland Park Arboretum #A-24, 9 Aug. 1972, Munson 
7 2 0 8 0 9 0 4 , ( BH) 

Morton Arboretum #345-37, 8 March 1969, Bauman 93, 
(KEN) 

Phytotektor Nursery 20 March 1969, Bauman 93, (KEN) 
Longwood Gardens #62478 from Plumfield Nursery, 12 June 

1968, Bauman 42, (KEN) 
#62478 from Plumfield Nursery, 31 July 

1972, Munson 72073124, (BH) 
University of Tennessee Arboretum 25 February 1984, 

Hatch 149 (BH,NA) 
Tyler Arboretum from University of Minnesota #6511, 16 

April 1983, Hatch 197 (NA) 

Juniperus horizontalis 'Lividens' American gardens= 
'Livida' 

Juniperus horizontalis 'Lividus' Plumfield Nursery= 
'Lividia' 
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Juniperus horizontalis 'Livingston' Hebb in Arnoldia 33: 205 
(1973) 

Juniperus horizontalis 'Livi' Arnold Arboretum label 

Juniperus horizontalis 'Livingston no. 7' University of 
Vermont Collection 

PLANTS densely procwnbent, 15-20cm (6-8 inches) tall in 
some areas or loose and decumbent, 20-30cm (8-12 inches) 
t 11; FOLIAGE steel blue (S2); TERMINAL whip shoots 
generally confined within the foliage mass; SECONDARY SHOOTS 
numerous (often greater than 20 per terminal whip shoot); 
LEAVES highly appressed (0.0-0.Smm) and very short 
(1.0-2.0mm long); SEX female; CONES smaller than typical 
(4-6mm), numerous on established plants. 

Clonotype: University of Vermont, 16 October 1972, 
Pellett s.n. (A) 

This distinctive cultivar was selected from the wild on 

Hermit Island, Maine,by Dr. R. B. Livingston of the 

University of Massachusetts. It was subsequently introduced 

by the University of Vermont Agricultural Experiment Station 

in 1972 as 'Livingston no. 7' and thereafter by the U.S.D.A. 

Plant Introduction Station as PI 306621. The cultivar was 

registered and vouchered with the Arnold Arboretum by Dr. 

Horman E. Pellett of the University of Vermont. 

Although several of Dr. Livingtson's selections have 

been observed, the name 'Livingston' should be used only for 

clone numb~r 7 as described in Arnoldia 33: 205 (1973). The 

only other of these clones to be named to date is 'Hermit', 

which see. 

As reported by Schneider and Hasselkus (1983), the 

cultivar is one of very few cultivars to retain winter 

coloration in full sun. However, 'Livingston' is one of 

those taller cultivars that becomes loose and open. 
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Phompsis blight is moderate at the University of Vermont but 

not observed elsewhere. 

The very unique small, highly glaucous leaves Q~ a 

worthwhile character as is high color retention in cold 

weather. In that the cultivar cones regularl~ it is recom-

mended that seedling selections be made in the future for 

compact versions of 'Livingston'. It is the opinion of the 

author that cultivar selection of 'Livingston' seedlings is 

the most promising project for producing superior blue color 

retention in the species. 

Living Specimens 

University of Wisconsin Arboretum #8082 from Regional 
Plant Introductions Station, Ames, Iowa 

Tyler Arboretum #77-035 from University of Minnesota 
#72410 

Herbarium Specimens 

Clonotype hereby designated as Pellett Oct. 16, 1972 as 
submitted for official cultivar registration. 

University of Vermont, 16 October 1972, N. E. Pellett 
(A) 

Tyler Arboretum #77-035, 16 May 1983, Hatch 207 (NA) 

Juniperus horizontalis 'Livingston No. 1' USDA Plant 
Introduction #306621 
This selection by Dr. R. B. Livingston has apparently 

not been released. 
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Juniperus horizontalis 'Livingston No. 7' = 'Livingston' 

Juniperus horizontalis 'Livingston No. 9' USDA Plant 
Introduction #306622 
This selection by Dr. R. B. Livingston has apparently 

not been released. 

Juniperus horizontalis 'Livingston No. 11' = 'Hermit' = 
Juniperus 'Hermit' 

Juniperus horizontalis f. lobata Knight in Rhodora 9: 207 
(1907) 

Knight (190~has provided the following description of 

this taxon: 

"more elongate fruit which is strongly two-, 
three-, or even four-lobed at the apex. The fruit 
when mature is pale greenish in color slightly 
tinged with bluish or occasionally pale greenish-
blue. 11 

Cornman (1947) has regarded this taxon as within the 

normal variation of the species particularly as it is based 

on one specimen. Study of several J. horizontalis female 

clones at one point in maturity at the U.S. National 

Arboretum, reveals the trait of lobing may well be genetic. 

Some cultivars such as 'Douglasii' (t!ue) were consistently 

lobed there, and at all other collections that showed cones 

(Morton Arboretum, University of Tennessee Arboretum, Tyler 

Arboretum). Other female clones such as 'Wiltonii', which 
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is perhaps the most common female clone, lack this lobing at 

all four collections mentioned previously when mature cones 

are examined. However, immature cones of 3-Smm long are 

likely to appear lobed because of the unfused scales of the 

storobilus. However, such immature cones are normally 

yellow to greenish-brown and readily identified as immature 

for taxonomic considerations. 

Measurement of the lobing in cultivars reveals that 

l-2mm lobes are most common when lobing occurs, but occa-

sional lobes up to 3mm have been observed on cultivars such 

as 'Douglasi,' It is likely that this train is a single 

locus change from the typical unlobed condition. Therefore 

recognition of this botanical form for unnamed wild plants 

with lobing is warranted. The atypical form f. horizontalis 

may be regarded as having no lobing or inconspicuous lobes 

less than 1mm long. 

No plants under the name f. loba+a or 'Lobata' are 

recorded in American conifer collections, nor have any 

herbarium specimens been available with this epithet. 

Knight designated the type locality as Otter Cliffs, 

Mount Desert Island, Maine 1 along the rock cliffs by the 

shoreline. A specimen was vouchered as Knight 5311 from 

this collection. Other plants of the species in this type 

locality reportedly had normal, unlobed cones. 
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Juniperus horizontalis 'Low Form' Mitsch Nursery catalog 
1964/65: 5 

The descriptive pseudo-cultivar name "low form'' or 

"select low form" is recurrent throughout trade catalogs 

from the United States. This designation is often made to 

distinguish the clone from 'Plumosa' selections which 

several of the firms also offered. The particular clone 

from the Mitsch Nursery, offered until at least 1974, is 

perhaps the most widely distributed one although it has not 

been found in any living collections to date. The original 

description is as follows: 

"a compact blue-green Bar Harbor growing about the same 
as 'Wiltonii'" 

(Mitsch Nursery catalog 1964/65: 5) 

Juniperus horizontalis 'Low Green' Hines Nursery catalog 
Spring 1977, name only, invalid publication 

The cultivar 'Low Green' has not been available in 

either living collections, herbaria, or current trade 

listings. It is not known whether this variant is the same 

as other "green types", "green forms" or "green prostrate 

junipers" on the market today. Use of the name 'Low Green' 

has wrongly been attributed to the Washington Evergreen 

Nursery, who have never offered anything with this name. 

The error may arise from the listing of 'Green' by the 

Fairview Evergreen Nursery. 
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Juniperus horizontalis 'Major Glauca' Holden Arboretum 
#63-160 from Hesse Nursery Germany~ 'Douglasii' 

Juniperus horizontalis 'Marcell' Dirr, Manual of Woody 
Landscape Plants 371 (1983) = 'Marcellus' 

Juniperus horizontalis "Marcella' Welch, Manual of Dwarf 
Conifers 223 (1979) = 'Marcellus' 

Juniperus horizontalis 'Marcellus' Plumfield Nurseries 1948 

Juniperus horizontalis 'Marcella' (Plumfield Nurseries) 
Welch, Manual of Dwarf Conifers 223 (1979) 

Juniperus horizontalis 'Marcell' (Plumfield Nurseries) 
Dirr, Manual of Woody Landscape Plants 371 (1983) 

The following description is based on herbarium 

vouchers and literature discussions since no living material 

was available after growth has ceased in sufficient vigor. 

PLANTS densely procumbent to 30cm (8 inches) tall; MAIN 
LIMB ANGLE 0-10 degrees; FOLIAGE COLOR glaucous blue-green 
(S3) in the summer and tinged light purple in winter (W2); 

TERMINAL saooTS 156-184mm long and appearing plume-like; 
SECONDARY SHOOTS 45-55mm long and (17) 21-25 in number; 
TERTIARY SHOOTS (5) 9-13mm long and 7-10 (12) in number; 
QUATERNARY SHOOTS generally absent but occasionally to 3mm 
long and 1 in number; LEAVES 2.0-3.0mm long and diverging 
0.5-1.0 at the shoot apex, 3.0-4.0mm iong and diverging 
1.0-2.0mm at the shoot base, and 4.0-5.0mm long and di-
verging 2.0-4.0mm on 2-year wood; SEX undetermined (Female, 
Welch 1979). 

Clonotype: National Arboretum, #20730, 1 July 1975, 
Doren 1823 (NA) 
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Very little is known about 'Marcellus' and the name has 

been regarded as a nomen nudum prior to its listing by Welch 

and Dirr. The only available information states it origi-

nated with the Plumfield Nurseries in 1948 after being found 

in New York State. Although the species is nearly extinct 

in New York, it is possible the plant was collected from the 

wild in Marcellus, New York 1 although it has not been 

possible to identify that area with plants of this same 

morphology. The cultivar originated as a seedling but it is 

unclear whether the seedling was raised in New York or 

Nebraska where the firm is headquartered. Clearly, this is 

unique among Plumfield selections which were selected from 

Rocky Mountain sources with the exception of this one 

cul ti var. 

Given that the word marcellus does not fit the meaning 

of a Latin descriptive adjective, and is certainly a proper 

name, the epithet should not have an ending change to agree 

with the feminine genus. Although this is logical thought 

in a species with many misspelled cultivar endings, 

'Marcellus' should be treated as a proper name that is not 

conformable to adjectival endings. 

The cultivar is another Plumfield origination that does 

not conform to modern standards of foliar density, although 

it is generally blight free. In that it originated later 

than other Plumfield selections, it may not have been as 

rigorously tested. 
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Living Specimens 

Tyler Arboretum #77-107, #77-108, #77-119 from Arnold 
Arboretum #1114-68 from Longwood Gardens 

Herbarium Specimens 

National Arboretum #20730, 1 July 1975, Doren 1623, 
(NA) 

#20104, 5 Nov. 1980, J. S. Keough, 
(NA) 

Arnold Arboretum 26 June 1968, Bauman 75, (KEN) 
#92-66, 30 Nov. 1968, Bauman 82, (KEN) 

Watnong Nursery 15 June 1968, Bauman 47, (KEN) 
Tyler Arboretum #77-119, 16 May 1983, Hatch 201, (NA) 

#77-107, 16 May 1983, Hatch 192, (BR) 

Juniperus horizontalis 'Marshall' Marshall catalog 1929 = 
'Emerson' 

Juniperus horizontalis 'Marshalli' Wilmore Nursery, Wheat 
Ridge, Colorado,catalog 1971: 9 = 'Emerson'? 

Juniperus horizontalis 'McCoy #1' Denver Botanic Garden, 
Fall 1957 list 

This clone is no longer available and has apparently 

gone unvouchered and unpropagated at the present time. 
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Juniperus horizontalis 'McCoy #2' Denver Botanic Garden, 
Fall 1957 List 

As with 'McCoy #1', this clone is unavailable, 

unvouchered and unpropagated at the present time. 

Juniperus horizontalis 'McKak' Mcininch Greenhouses= 
'Andorra Compact'? 

Juniperus horizontalis 'McKay' Mcininch Greenhouses -
'Andorra Compact'? 

Juniperus horizontalis 'Minimus' American gardens -
'Filicina' 

Juniperus horizontalis 'Montana' Hillier & Sons, Hilliers 
Manual of Trees and Shrubs 487 (1977) 

This particular clone is not known to be in North 

America. The original description follows: 

"A prostrate form with long branches, slender, and 
filiform at their tips. Branchlets shortly-ascending, 
plumose and densely packed, bearing scale-like leaves 
of an intense glaucous blue. In our opinion, one of 
the best forms." 
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Juniperus horizontalis "from Montana" Hortica Gardens 1983 

A selection from the state of Montana sold by Hortica 

Gardens is under evaluation at the NCSU Arboretum under 

#83-233. This clone has highly divergent steel blue to 

blue-green foliage. It is apparently different from the 

Hillier cultivar 'Montana' as this one lacks scale-like 

leaves and filiform branching. 

Juniperus horizontalis 'Morton' Watnong Nursery 1966, name 
invalid 

No existing living specimens of 'Morton' have been 

available for study. However, herbarium vouchers confirm 

this taxon to have highly diverged (3.0-5.0 mm) leaves so as 

to resemble several Plumfield Nursery releases. The name is 

presumably a source name only in that most creeping junipers 

at the Morton Arboretum are faithfully labeled and 

catalogued. The original cultivar name may not have been 

recorded, been lost or the clone was taken from an unnamed 

selection found at the Arboretum under~- horizontalis only. 

However, taxonomists and records staff officials with the 

Morton Arboretum have no knowledge of permission to use the 

name or history of release by the institution. At the 

present time, the cultivar 'Morton' is invalid since the 

name was utilized without permission of the name-bearing 

person or institution. 
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The plant is not found in current trade literature and 

is believed to be absent from all public living collections. 

Clonotype: Watnong Nursery, 15 June 1968, Bauman 44 

(KEN) . 

Herbarium Specimens 

Watnong Nursery 15 June 1968, Bauman 44, (KEN) 
National Arboretum 27866 from Watnong Nursery, 2 April 

1968, Bauman 28, (KEN) 
Longwood Gardens formerly had a plant under 680618 

received in 1968 from the Watnong Nursery. The plant is no 
longer existing and is unvouchered. 

Juniperus horizontalis 'Nana' Ascot Wood Nursery, Berkshire, 
England 1954 not as cultivar 

This taxon is not available in the United States as 

either living or herbarium specimens. As in many coniferous 

genera, the epithet 'Nana' is applied indiscriminately to 

many dwarf or slow-growing selections. This 1954 reference 

is not believed to be equivalent to 'Glauca Nana' 

(='Wiltonii') as that variant was named in the United States 

around 1954 and must not have been in England then. It is 

perhaps more likely that this 'Nana' is in fact the same 

clone as 'Prostrata Nana' known rarely in the United States 

today. In fact, the prostrata portion of 'Prostrata Nana' 

is very likely a holdover from a name like J. sabina 

prostrata ~- Variously combined under~- horizontalis, 

the prostrata would either be dropped or retained to form 

either 'Nana' or 'Prostrata Nana'. However, since 'Nana' 
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has not been available for study it cannot be confirmed that 

'Prostrata Nana' is the same clone. But since 'Prostrata 

Nana' was named in Europe and not the United States it is 

even more likely the names are synonymous because very few 

names have originated in Europe. 

The name 'Plumosa Nana' is believed to be identical to 

'Andorra Compact' ('Plumosa Compacta') and surely originated 

later than 1954. 

Juniperus horizontalis 'New Morton' Watnong Nursery 1968, 
name invalid 

This clone was distributed by Don Smith of Watnong 

Nursery to Longwood Gardens (#680618) in 1968. The plant is 

no longer in the Longwood collections and is apparently 

unvouchered and undistributed to date. 

Juniperus horizontalis 'No. l' D. Hill Nursery 1965, name 
invalid 

The Holden Arboretum received two plants in 1965 from 

the D. Hil~ Nursery, Dundee, Illinois. Descriptions of such 

numbered taxa have not been found in D. Hill catalogs nor 

conifer literature. However, in the late 1950's, D. Hill 

received four unnamed clones, numbered one through four, 

from Denmark. In Denmark selection number one was later 

named 'Blue Chip' ('Blue Moon') and number three 'Grey 

Pearl' according to the Thomsens Planteskole Nursery. Since 
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o. Hill did not name 'Blue Chip' until 1969, it is perhaps 

likely that this number one sent to Holden was the name 

received recently from Denmark as number one. Preliminary 

study of cuttings received from the Holden Arboretum and two 

vouchers by Bauman would support 'Blue Chip' as a possible 

correct name for the clone. However, further study is 

necessary for a confident conclusion. 

Clonotype: Holden Arboretum, 520-68, 10 March 1965, 

Bauman 108 (KE) 

Living Specimens 

NCSU Arboretum 84-230 from Holden Arboretum 69-47 from 
D. Hill Nursery 

The Holden Arboretum plant (not seen) is still living. 

Herbarium Specimens 

Holden Arboretum 520-65 from D. Hill Nursery, 10 1arch 
1969, Bauman 108, (KE ) 

69-47 from D. Hill ursery, 29 March 
1 9 8 4 ( by ma i 1 ) , Hatch 2 3 0 , ( 1 A) 

Juniperus horizontalis 'o. 2' D. Hill ursery 1965, name 
invalid 

Cultivar 'No. 2' apparently originated in the same 

manner as 'No. 1' discussed previously. However, the number 

two selection from Denmark was not named there. Thus, the 

'No. 2' of D. Hill may not be assignaQle to an existing name 

cultivar as is probable with' o. 1'. This cultivar found 

at the Holden Arboretum is presently under study at the CSU 
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Arboretum. The foliage is blue-green and leaf divergence is 

very high. 

Juniperus horizontalis 'Petraea' Plumfield Nursery 1936; 
Welch, Manual of Dwarf conifers 190 (1966) 

Juniperus horizontalis 'Petraeus' Plumfield Nursery 

PLANTS densely procumbent, becoming loose and open; 
FOLIAGE grey-green in summer (S4) becoming purplish in 
winter (W2.5); LEAVES 2.0-3.0 mm long and diverging 1.0-1.5 
mm at the shoot apex, 3.0-5.0 (6.0) mm long and diverging 
1.5-3.0 mm at the shoot base; SEX male (Plumfield Nursery, 
Bauman 1969). 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 146 
(KEN) 

'Petraea' is one of the least known of the cultivars 

marketed by the Plumfield Nursery in the mid-1930's. Very 

little about this cultivar distinguishes it from ordinary 

wild plants. Plumfield literature suggests that it did not 

winter color much for them, although Doren observed plants 

at the National Arboretum with ''tips of branchlets have 

purple cast most of the year." Plants observed by the 

author were loose and open after only 7 years of growth from 

cuttings. 

Living Specimens 

Tyler Arboretum #77-038, #77-063 from University of 
Minnesota #6519. 

Herbarium Specimens 

National Arboretum #20105, 10 August 1975, Doren 1634 
(NA) 

Gotelli Collection, 2 April 1968, 
Bauman 22 (KEN) 
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Watnong Nursery, 15 June 1968, Bauman 53 (KEN) 
Longwood Gardens #62479 from Plumfield Nursery, 12 June 

1968, Bauman 43 (KEN) 
Holden Arboretum #97-66 from Watnong Nursery, 10 March 

1969, Bauman 116 (KEN) 
Plumfield Nursery, 4 April 1969, Bauman 146 (KEN) 

Juniperus horizontalis 'Planifolia' Plumfield Nursery 1936 
as planifolius; Welch, Manual of Dwarf Conifers 223 
(1979) 

Juniperus horizontalis 'Plantifolius' American gardens 

PLANTS densely procumbent at first, extremely vigorous, 
25-30 cm (10-12 inches) tall, become loose and open with 
age; FOLIAGE blue-green (S3); TERMINAL WHIP SHOOTS very 
elongated beyond the main foliage mass, especially if 
unpruned when young; LEAVES moderately appressed to moder-
ately diverged (0.5-2.0 mm); SEX undetermined. 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 145 
(KEN) 

The ''flat-branched juniper" was marketed by the 

Plumfield Nurseries in the mid-1930's as "a rapid grower, 

with long, palmy, silver-blue branches." Bauman (1969) 

suggests this clone is virtually identical to the better 

known 'Adpressa', although neither 'Adpressa' nor 

'Planifolia' have been widely produced. Preliminary data 

suggests that 'Planifolia' is slightly more glaucous than 

'Adpressa' and lacks the whitened leaf apex that is so 

prominent on 'Adpressa'. 

'Planifolia' looses its foliar d~nsity unless 

rigorously maintained by shearing and annual pruning. 

Therefore, it cannot be recommended for general cultivation 

as a ground cover. Its rapid growth is a function of long 
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terminal whip shoots and relatively sparse lateral shoots. 

Clones with such apical dominance make quick ground covers, 

but are seldom ornamental over a period of years. 

Living Specimens 

Tyler Arboretum 

Herbarium Specimens 

#77-075, #77-231 from Morton Arboretum 
#594-72 from Morton Arboretum #347-37? 
from Plumfield Nursery #77-228 from 
University of Minnesota #6513 

Plumfield Nursery, 4 April 1969, Bauman 145 (KE) 
National Arboretum, Gotelli Collection, 2 April 1968, 

Bauman 21 (KEN) 

Juniperus horizontalis 'Plumosa' Rehder in Journ. Arnold 
Arb. 6: 205 (1925) as form 

Juniperus horizontalis f. plumosa Rehder in Journ. 
Arnold Arb. 6: 205 (1925) 15 (1927) 

Juniperus horizontalis var. plumosa (Rehder) Rehder, 
Man. Cult. Trees Shrubs 15 (1927) 

Juniperus horizontalis 'Andorra' American nurseries 

Juniperus horizontalis American nurseries 

Juniperus horizontalis 'Andorra Purple Form' American 
nurseries 

PLANTS decumbent when young, becoming arching-
spreading, 61-75 mm (24-30 inches) tall; MAIN LIMB ANGLE 
30-45 degrees; FOLIAGE grey-green in summer (S4) becoming 
rich purplish-bronze in winter if grown in sun {W3), 
coloring only bronze-green in shade (W2-2.5); TERMI AL WHIP 
SHOOTS 125-175 mm long, occasionally extending beyond the 
main foliage mass; SECONDARY SHOOTS 30-55 mm long, 8-13 in 
number, horizontally angles 10-40 degrees, and vertically 
angled 0-35 degrees to the terminal whip shoots; TERTIARY 
SHOOTS 10-18 mm long, 9-12 in number, horizontally angled. 
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10-25 degrees, and vertically angled variously due to 
placement on ternately whorled nodes; QUATERNARY SHOOTS 
often present, 2-6 mm long and 1-4 in number; LEAVES 2.5-3.0 
mm long and diverging 1.0-3.0 mm at the shoot apices, 3.04-
4.0 mm long and diverging 1.5-3.5 mm at shoot bases, but 
diverging 0.5-2.0 mm less on senescent plants over 10 years 
old; SEX male (female, Buckley 1980). 

Clonotype: Andorra Nursery, 6 October 1932, L.H. 
Bailey s.n. (BH) 

The Andorra juniper was discovered along the coast of 

Mainein 1907 by the Andorra nurseries of Philadelphia and 

marketed by them beginning in 1919. For these early years 

the plant was known as~- communis depressa plumosa because 

of the assumption it was a more plumose, purpling selection 

of~- communis subsp. depressa (Pursh) Franco. Rehder (1925) 

realized the plant was divergent form of J. horizontalis and 

transferred the epithet 'Plumosa' to the correct species. 

Rehder's new combination was no doubt based on a macromor-

phological examination of the cultivar, revealing its lack 

of quadrangular stems, presence of clasping leaf bases, 

apiculate apices (older leaves) and presence of opposite 

leaves on non-vigorous shoots. The cultivar 'Alpina', 

transferred at the same time, has some similarities to 

'Plumosa' in reference to leaf divergence, winter purpling, 

and more erect growth. A small shoot on herbarium voucher 

of 'Alpina' is very much like 'Plumosa', and may well have 

confirmed to Rehder that 'Plumosa' was not as unique as some 

horticulturists had thought. 

Although this cultivar is perhaps the best known 

cultivar of the species, or at least tied with 'Wiltonii' 
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for fame, it is seldom sold today in its original clone. A 

large number of "improved" selections have been made, 

emphasizing the following characteristics: 

1) flatter growth ('Aunt Jemima') 

2) more upright growth ('Fountain') 

3) greater foliar density (most cvs.) 

4) redder, less objectionable winter color 

( 'Wilms') 

5) greener, less objectionable winter color 

('Youngstown'; 'Tures') 

These cultivar selections, presumably as sports since 

'Plumosa' is male, have occasionally been referred to the 

PLUMOSA GROUP (Welch 1979). This designation seems prefer-

able to retained use of i· plumosa, which implies a sporadic 

occurrence in the wild. There is no evidence that plants 

with high leaf divergence, spreading-arching habit and very 

bright purple winter color occur consistently in the wild. 

Thus, the Andorra selection would seem based on a single 

unique plant rather than a geographic population such as 

'Bar Harbor'. There is presently no evidence that the name 

'Plumosa' has been utilized for plants taken from the wild 

following the original introduction as with some other 

names. Thus, the PLUMOSA GROUP is defined as inclusive of 

the original 'Plumosa' clone and all its sports or plagio-

tropic selections. These selections, discussed under their 

respective names, are as follows: 
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'Andorra Compact' ('Plumosa Compacta') 
'Wilms' 
'Tures' 
'Plumosa' 
'Plumosa Glauca' 
'Plumosa Arnold' 
'Youngstown' 
'Fountain' 
'Aunt Jemima' 

The name 'Plumosa' should be dropped when referring to 

the cultivars in accordance with the post 1959 nomenclatural 

practice of not mixing Latin and vernacular names. That is, 

names such as 'Plumosa Youngstown' or 'Plumosa Wilms' become 

'Youngstown' and 'Wilms' respectively. If reference to the 

original clone or group is desired, reference to 

J. horizontalis (Plumosa group) 'Youngstown' or 'Wilms' is 

in accordance with the code. 

The Andorra juniper very rarely cones in cultivation. 

When it has been observed in a reproductive state, leaf 

divergence is very low (0.5-1.0 mm) and spur shoots predomi-

nate. In several collections and landscapes observed, the 

sex is consistently male. However, Buckley (1980) reports 

that the 'Plumosa' known to him is female: 

"The plants at the Arboretum also bear fruits regularly, 
although not abundantly, which is unusual because some 
botanists have stated that the cultivars of 
~- horizontalis bear no fruits. Again, the leaves of 
the plants are, for the most part, adult, scale-like 
leaves and are not awl-shaped, which is also stated in 
some botanical textbooks. The long, narrow, linear 
leaves of the Andorra juniper are perhaps the best 
character that easily distinguished this form from 
others." (Buckley 1980: 156) 

The above comment suggest that the plants at the Dominion 

Arboretum are not only female but have appreciable numbers 
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of adult, scale-like leaves. Either these plants are very 

old and senescent (which one might expect with maturation), 

or the cultivar is misidentified. Earlier, Buckley states 

that ''These sharp-pointed, scale-like, linear leaves, 2-6 mm 

long, appear to constitute the main difference between the 

Andorra juniper and the Waukegan juniper." Even as older 

plants, these cultivars, 'Plumosa' and 'Douglasii' are very 

distinct, and so are all the available imposter clones of 

'Douglasii'. Although the plants mentioned are also said to 

"form a flattened top", this clone is apparently not the 

true 'Plumosa' based on sex, and this similarity to 

'Douglasii'. Mr. T. J. Cole, Curator of the Dominion 

Arboretum 1 informs me that this clone is no longer traceable 

in the collections. Mr. Buckley's comments originally 

appeared in the January 19th, 1963 Arboretum Notes based on 

10 plants received in 1947 either from a McConnell Nursery 

or perhaps another source not recorded. This would appear 

to be the only known instance of another clone being des-

cribed as 'Plumosa'. 

A juniper known as~- chinensis pfitzeriana plumosa is 

believed to be J. chinensis 'Plumosa' rather than 

J. horizontalis 'Plumosa', although this variant is not 

described. The similarity of the J. chinensis cultivar is 

much greater to the J. x media 'Pfitzerana' than is the 

J. horizontalis. 

The Andorra juniper is believed to be similar to 

J. sargentii based on comments presented by vanMelle (1946) 
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and discussed here under Geographic Variability. 

J. chinensis sargentii has been used for plants of 'Plumosa' 

as recorded by Cornman's March 31, 1943, herbarium specimen 

from the Brooklyn Botanic Garden. 

A further explanation of the atypical characters of 

'Plumosa' would be hybridization to some other American 

juniper species. This cultivar does fit the patterns of 

variation known for J. virginiana and J. scopulorum hybrids 

in the United States. Cultivar 'Hermit' is J. virginiana x 

J. horizontalis from the same state of Maine, but shows no 

notable similarity to 'Plumosa'. An additional possibility 

is an early hybridization with J. communis var. depressa 1 
perhaps followed by backcrosses to J. horizontalis. 

This might explain the presence of very many ternately 

whorled nodes in vigorous plants of J. horizontalis 

'Plumosa' as well as the unusually long and diverging 

leaves. Winter foliage color similar to some~- communis 

selections is another similarity. Such may explain the 

initial listing of this cultivar as~- communis depressa 

plumosa, a reportedly more purple selection in winter. 

However, 'Plumosa' does not indicate intermediacy in needle 

attachment. One would expect leaves to be nearly sessile or 

at least less clasping than~- horizontalis, but such is not 

the case. Also, 'Plumosa' does not have quandrangular twigs 

characteristic of the common juniper nor a noticeable 

tendency toward stem ridges. The only likelihood of this 

hybridization is if characters of J. communis (habit, fall 
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color, leaf arrangement) were retained and others lost 

through backcrossing to~- horizontalis. The unique chemi-

cal profile of 'Plumosa' with respect to other cultivars 

also warrants inspections. 

The most plausible explanation of how 'Plumosa' orig-

inated is the persistence of juvenility or neotony. The 

following factors argue for this type of origin: 

1) senescent plants having shorter, highly appressed 
foliage very typical of young plants of other 
cul ti vars. 

2) male cones present only on these senescent phases 
and never in young nursery plants unlike 
other cultivars; cones very rare. 

3) intense carbohydrate accumulation and anthocyanin 
pigment not unlike seedlings of Juniperus 
species with highly appressed leaves in the 
adult stage. 

4) limited or no development of tertiary and 
quaternary shoots with respect to the 
majority of other cultivars having similar 
leaf arrangement, leaf divergences and leaf 
lengths. 

5) very high blight susceptibility in some area~ 
suggesting perhaps an underdeveloped or 
immature immune system. 

6) atypical chemical profiles (Fretz 1977) with 
respect to other Maine clones. 

Living Specimens 

In addition to the specimens cited below, a large 
number of specimens were examined from unspecified locations 
in the Southeastern U.S. in nurseries and commercial 
landscapes_. 

North Carolina State University campus plantings 
Tyler Arboretum #77-086 from Morton Arboretum #578-58 

#77-087 from Morton Arboretum #29-60 
#77-136 from Ros~ Hill Nursery 

Morton Arboretum #29-60 from #281-54 from Henry Nursery 
as J. h. hudsonica (see 
'Hudsonica I) 

NOTE: A large number of "andorra junipers" in col-
lections less than 25 years old are in fact 
referable to selections of 'Plumosa' such as 
'Youngstown' and more commonly 'Andorra Compact'. 
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Herbarium Specimens 

Andorra Nursery 6 October 1932, L. H. Bailey as "J. 
cornrnunis depressa plumosa (BH) 

Longwood Gardens #571007, 31 July 1972, Munson 
72073120 (BH) 

#571007, 11 June 1968, Bauman 35 (KE) 
Cornell Plantations #8-46, 7 Sept. 1972, Munson 

72090708 (BH) 
#40-27, 2 August 1943, Cornman s.n. 

(BH) 
New York Botanical Garden from Rochester Parks, October 

1934, Fulling s.n. ( Y) 
Highland Park Arboretum 634, 1 June 1943, Cornman s.n. 

(BH) 
Brooklyn Botanic Garden as~- chinensis sargentii", 

31 March 1943, Cornman s.n. (BH) 
Arnold Arboretum 22713, 8 September 1942, Cornman s.n. 

(BH) 
#11348, 25 June 1968, Bauman 60 (KE} 

11348, 31 August 1937, "E.J.P." s.n. 
(A) 

#20541, 1 Sept. 1937, "E.J.P." s.n. 
(A) 

W.R. Gray Nursery, Oakton, Virginia 1 February 1931, 
O. M. Freeman s.n. ( 'A) 

Middleton Place, Charleston, South Carolina, #19, 30 
May 1976, Meyer 15591 ( A) 

North Carolina State University campus, 14 arch 1984, 
Hatch 156 (BH, 'A) 

Juniperus horizontalis plumosa 'Arnold' Denver Botanic 
Garden, Fall 1957 List= 'Plumosa' from the Arnold 
Arboretum? 

Since· the listing does not contain another 'Plumosa' 

selection, this is apparently a source name only. The same 

listing also has an 'Arnold' cultivar in addition to 

"plumosa Arnold". 
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Juniperus horizontalis 'Plumosa A.J.' American nurseries= 
'Aunt Jemima' 

Juniperus horizontalis 'Plumosa Aunt Jemima' American 
nurseries= 'Aunt Jemima' 

Juniperus horizontalis 'Plumosa Bar Harbor' Mcclintock & 
Leiser, Checklist 67 (1979) as synonym= 'Bar Harbor' 

Juniperus horizontalis 'Plumosa Champion Compact' Pinaceae 
at Will Rogers Park, Fall 1971 List, name only= 
probably 'Andorra Compact'; if distinct, this clone 
should be named 'Champion'. 

Juniperus horizontalis 'Plumosa Compact' American nurseries 
= 'Andorra Compact' 

Juniperus horizontalis 1Plumosa Compacta' Cole Nursery 1960 
= 'Andorra Compact' 

Juniperus horizontalis 'Plumosa Compacta Youngstown' Ameri-
can nurseries= 'Youngstown' 
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Juniperus horizontalis 'Plumosa Compacta Younstownii' Voigt 
et al., Ground Covers for the Midwest 34 

Juniperus horizontalis 'Plumosa Forrest Keeling Strain' 
Forest Keeling Nursery 1980 = should be named 'Forest 
Keeling' if proven distinct from 'Andorra Compact' and 
other compact selections. 

Juniperus horizontalis 'Plumosa Fountain' D. Hill Nursery 
1967; Dirr, Man. Woody Land. Plants 241 (1975) = 
'Fountain' 

Juniperus horizontalis 'Plumosa Glauca' Morton Arboretum 
1333-59 from Morden Experiment Station from 
Grootendorst Nursery 

The epithet 'Plumosa Glauca' is occasionally found in 

older collection listings, but is not recorded in conifer 

references works. The name does not appear in available 

nursery catalogs nor can it be found in herbaria collections 

or living collections. Presumably, 'Plumosa Glauca' once 

represented a more glaucous selection of the older 

'Plumosa'. In early years the name 'Plumosa' was a catch-

all term for taller selections with winter purpling and high 

leaf divergence. Thus this name could represent a decumbent 

glaucous selection similar to those selected by the 

Plumfield Nurseries. 
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This plant is believed to have originated with the 

Grootendorst Nursery of Europe rather than A.M. 

Grootendorst, Benton Harbor, Michigan, United States. 

Juniperus horizontalis 'Plumosa Heasley Compact' Pinaceae in 
Will Rogers Park, Fall 1971 List, name only= should be 
named 'Heasley Compact' if it proves distinct from 
other compact selections. 

Juniperus horizontalis 'Plumosa Nana' Shenandoah Nurseries 
catalog 1967: 69 name invalid 

This variant is described as a ''dwarf compact form of 

the popular Andorra." Presumably the clone is identical to 

'Plumosa Compact' (= 'Andorra Compact') since the epithet 

nana is often a trade equivalent of compacta. However, many 

different and slightlydiscernible selections of 'Plumosa' 

were made during these years. Regardless, this post-1959 

name is invalid and a new name should be chosen if the clone 

is distinct. 

Juniperus horizontalis 'Plumosa Wilms' American nurseries: 
'Wilms' 

Juniperus horizontalis 'Pondera Copper' Roy Davidson in 
Bull. Amer. Rock Gard. Soc. 22: 55 (1964) 
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As originally described this clone exhibited a copper-

tipped appearance in its native locality. 

Juniperus horizontalis 'Prataeus' Klett in American 
Nurseryman 152(1): 58 = 'Petraeq' 

Juniperus horizontalis 'Prince of Wales' Wyman in Arnoldia 
29 (1): 3 (1969) 

Juniperus horizontalis 'Alberta' 

A densely procumbent plant when young, opening up in 
the center when older, and becoming 10-15 cm tall (4-6 
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inches) and 150 cm (5 feet) wide; FOLIAGE quickly becoming a 
mixture of spur and whip shoots, approaching a heterophyllous 
condition; FOLIAGE COLOR bright green (SS) in summer, 
blue-green in young growth (S3) and finally purplish-brown 
in the winter (W2); TERMINAL SHOOTS (78) 100-127 mm long 
occasionally overtopping each other in the foliage mass; 
SECONDARY SHOOTS 26-36 (48) mm long (FFS), and vertically 
angled 10-20 degrees to the terminal shoot; TERTIARY SHOOTS 
(3-4) 7-12 (15)mm long (second tertiary shoot), first 
tertiary shoot usually stunted to 1-2 mm or absent, 7-8 (10 
in number, horizontally angled 20-30 degrees to the secon-
dary shoots, and vertically angled 30-45 degrees to the 
secondary shoots; QUATERNARY SHOOTS generally absent, but 
occasionally 1-2 (3) rr~ long on vigorous (plus 115 mm) 
shoots; LEAVES with conspicuously white abaxial stomatic 
zones, 2.5-3.0 mm long and diverging 1.0-1.5 mm on whip 
shoots, and 1.0 - 1.5 mm long and diverging 0.0 mm on spur 
shoots; SEX male. 

Clonotype: NCSU Arboretum #83-162, 1 July 1984, 
Hatch 162 (NA) 

This cultivar was first collected near High River, 

Alberta, Canada in 1931 by the Canada Department of 

Agriculture Research Station at Morden, Manitoba. The 

Morden research station has introduced the plant since 1967 

to the nursery trade and public plant collections. The 



popul rity of this cultivar in the United States is 

primarily due to its widespread distribution by the Monrovia 

ursery Company of Azusa, California. 

The cultivar name 'Alberta' has been used for 'Prince 

of Wales' primarily because of its origin in the Alberta 

area. Several Canadian research stations have expressed 

unfamiliarity with this name. Plants so labeled occur at 

the Minnesota Landscape Arboretum under #60776 received from 

the Dominion Arboretum in 1960. T.J. Cole, Curator of the 

Dominion Arboretum plant collections, was not aware of 

plants distributed or catalogued under the name 'Alberta'. 

Schneider and Hasselkus (1983) report their observations of 

'Alberta' and note it resembles 'Prince of Wales'. 

'Prince of Wales' has been enthusiastically promoted as 

one of the best green-leaved prostrate junipers for modern 

landscapes. As pointed out by Schneider and Hasselkus 

(1983), this cultivar tends to develop open centers, a 

common fault of the popular 'Wiltonii'. However, as young 

plants there are few cultivars superior to 'Prince of Wales' 

for foliar density, bright summer color and rapid symmet-

rical growth. 'Filicina' has better growth characteristics 

but 'Prince of Wales' has a superior green color. It is 

also uperior in overall performance to 'Emerald Spreader'. 

Living Specimens 

University of Wisconsin Arboretum #70156 

Morton Arboretum 11334-59 from Morden Experiment 

Station 
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NCSU Arboretum #83-162 from Monrovia Nursery Co. 

Herbarium Specimens 

Morton Arboretum #1334-59, 8 March 1969, Bauman 95 

(KEN) 

#1334-59, 17 October 1983, Hatch 71 

(BH) 

#1334-59, 25 July 1972, P. Lesica & L. 

Allen s.n. (NA) 

watnong Nursery 15 June 1968, Bauman 48 (KEN) 

NCSU Arboretum #83-162, 1 July 1984, Hatch 162 (BH, NA) 

Juniperus horizontalis 'Procumbens' Slavin in F. J. 

Chittenden, Report of The Conifer Conference 106 (1932) 

as forma. 

Juniperus procumbens D. Hill Nursery 1919 in part 

PLANTS densely procumbent resembling Juniperus 

procumbens 'Nana' in overall form; FOLIAGE blue-green (S3); 

TERMINAL WHIP SHOOTS generally confined within the main 

foliage mass; LEAVES 2.0-3.0 mm long and diverging 0.5-1.0 
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mm at the shoot apex, 4.0-6.0 mm long and diverging 2.0-4.0 

mm at the shoot base and second year wood; SEX undetermined. 

Clonotype: Rochester Parks, 22 August 1932, L. H. 

Bailey s.n. (BH) 

Slavin's original description of this taxon is based on 

his use of the rank of form. In the context of the 

remainder of this article, formae were then utilized as 

equivalent to the modern cultivar concept. Varieties were 

specifically reserved for widespread variations in a 

special native range. This use of the form rank follows 

closely the concept of Rehder (1925), Beissner (1891) and 

Schwerin (1920), most of whose forms are now monoclonal 

cultivars. 

In the absence of a discussion on Juniperus procumbens 

Sieb. & Zucc. by Slavin (1932), it has occasionally been 

thought that this Juniperus horizontalis 'Procumbens' was 

in fact that Asiatic species. Most recently Welch (1979) 

has expressed the opinion that Slavin's taxon should be 

discarded as a synonym of J. procumbens Sieb. & Zucc. This 

opinion has also been shared by Dirr (1983), although he 

continues to list it under J. horizontalis. 

The skepticism raised over Slavin's name is strongly 

supported by the absence of anything referable to Juniperus 

horizontalis under the name J. h. 'Procurnbens' in living 

collections. All plants encountered in the course of this 
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present study have proven to be a clone of~- procumbens. 

However, the absence of a plant belonging to~-

horizontalis today does not necessarily preclude its exis-

tence in 1932 or before. Based on available herbarium and 

historical record, it is the opinion here that a true 

Juniperus horizontalis 'Procurnbens' did once exist in 

gardens. Although this original clone, like some modern 

cultivars, had a superficial resemblance to J. procumbens, 

the earliest available herbarium material cannot be referred 

to the Asiatic species. 

A voucher specimen collected by L.H. Bailey in 1932, 

the same year as Slavin's publication, bears leaves that are 

only opposite 1 unlike J. procumbens with its ternately 

whorled leaves. Bailey notes that the plant "rises only 

five inches or less high" as it grew in one of the Rochester 

Parks. The specific park, Durand-Eastman or Highland Park, 

was not stated but this same clone was apparently found in 

both pineta at this time. This specimen is the earliest now 

available for this taxon, and is therefore designated as a 

neotype for~- horizontalis 'Procurnbens' since Slavin 

designated no specimens. This same sheet has a pencilled 

note "Type" after the handwriting style and location of John 

F. Cornman's annotations in 1946-47. However, Cornman 

(1947) did not officially recognize this taxon as anything 

other than a typical acicular-leaved J. horizontalis Moench. 
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A later herbarium specimen collected by Cornman on 

August 27, 1942 1 from Rochester's Highland Park 667-A agrees 

completely with Bailey's earlier sheet. Cornman notes that 

this plant originated with Ellwanger & Barry Nurseries, as 

Slavin states, or from the Arnold Arboretum in 1906. 

Highland Park 667-A can no longer be found in any of the 

Rochester Parks nor anything similar with the Arnold 

Arboretum dating to 1906. 

The most interesting evidence is provided by two 

specimens on the same sheet collected by Richard E. Horsery 

of the Monroe County Parks Department. These two specimens 

with a letter attached to the herbarium sheet (BH) provide a 

clue as to the possible confusion of J. horizontalis 

'Procumbens' with J. procumbens Sieb. & Zucc. in the 

Rochester Parks. Writing to Cornman on September 9, 1946, 

Horsery reports: 

" ... The one Slavin describes as 'J. chinensis 
japonica Lav. -- low form -- 8 inches high and 
cover an area of 7 feet in diameter" has been, I 
believe labeled lately Juniperus horizontalis 
procumbens, that is the two forms in Highland Park 
are now in one bed, and has been believed to be 
different conditions of the same plant. 

• Enclosed are specimens from the supposed J. 
horizontalis procumbens from an old plant in 
rather poor health and short growth. Also from a 
younger strong growing plant has been filled in 
the same bed is Juniperus chinensis japonica 
so-called. These were also in Durand Eastman Park 
south end of Pine Valley at the south end of the 
border of low junipers. Now they are interplanted 
or have changed growth that is, old plants are 
Juniperus horizontalis procumbens while vigorous 
growth changes then to the other form?? That has 
been the opinion here lately and they are now all 
labeled Juniperus horizontalis procumbens. I hope 
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you can sometime see these plants here and find 
out if they are really different, if not it is 
strange they were put in two different species by 
Slavin. You probably have one or the other under 
the name J. horizontalis procumbens. It is 
unfortunate they were not kept separate .... 

In Durand Eastman Park, Upper Pinetum near 
Zoo Road, was or is (it may be gone now) a plant 
supposed to be the true~- procurnbens Sieb. & 
zucc. as described by Rehder in this Manual, 2nd 
ed. 

As Slavin gave no location numbers in his 
published notes, I (am) none too positive about 
the exact type of his~ horizontalis procumbens. 11 

(R.E. Horsey personal communication to J.F. 
Cornman 9/89/46 attached Horsey speci-
mens. ) 

Both specimens provided by Horsey belong to the same 

clone of~- horizontalis Moench, as was annotated by Cornman 

in 1947 on the sheet. Slavin's original comments on J. 

chinensis japonica Lav. (1932) would indicate he was indeed 

familiar with the modern J. procumbens Sieb. & Zucc. at this 

time: 

"This name has been given to several forms, but it 
seldom that one sees the true variety. It is low, 
somewhat spreading shrub, with decurnbent branches, 
and ascending or erect branchlets. The foliage is 
light green, somewhat glaucous, mostly acicular, 
with occasional fine scale-like leaves. An 
excellent low form, making a dense mat. Our 
plants are 8 inches high and cover an area 7 feet 
in diameter. The true form is rare in the trade 
under this name." (Slavin 1932) 

Should it be thought that Slavin's reference to scale-like 

leaves would eliminate J. procurnbens. from consideration, 

very old plants of that species in this country and Asia 

reportedly have adult-type foliage. Nor can this plant be 

referred to J. chinensis 'Parsonii' (J. davurica 'Expansa') 

258 



as that plant never forms a dense mat-like growth. Slavin 

could not have had anything else except~· procumbens since 

his J. squamata 'Prostrata' is also in agreement with the 

original description, and not confused as these two are 

today. Juniperus chinensis japonica has always been 

utilized for a wide variety of distinct Asiatic species, 

with~- procumbens as a frequent part of those interpre-

tations. 

If the true~- procumbens Sieb. & Zucc. in Durand-

Eastman Park was possibly lost by 1946 (Horsey 1946) it is 

very possible it existed in 1932 when Slavin wrote. 

Based on Hersey's comments, it is apparent that two or 

more taxa of prostrate junipers with loosely-appressed 

foliage were at some time relabeled and very likely misnamed 

in the Rochester Parks. Although Hersey's specimen under 

the label of~- chinensis japonica is identical to the one 

found under~- horizontalis procumbens, his~- chinensis 

japonica does not seem to be the same one that Slavin 

mentioned. It lacks the occasional scale-like foliage 

entirely and is a very dark green color. Specimens of J. 

procumbens from around that same time period retain a 

lighter green color. Nor do either of these specimens match 

the alleged~- horizontalis 'Procumbens' of gardenstoday. 

Although it has not been possible to determine if the 

J. horizontalis 'Procumbens' today is a single clone, its 

incorrect naming may have resulted from one or more sources. 

First, that the true J. procumbens of Rochester (possibly 
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being Slavin's ~- chinensis japonica) was distributed under 

the name J. horizontalis 'Procumbens' after this relabeling 

took place. A second origin may have arisen from nursery-

men's ignorance of~- procumbens altogether. Plants may 

have become labeled J. horizontalis 'Procumbens' with the 

assumption any prostrate juniper belonged to the familiar 

American species. Juniperus sabina 'Hicksii' and~-

procumbens 'Bonin Isles' have been grown as J. horizontalis 

cultivars because of some remote similarities. It is 

particularly interesting that J. procurnbens 'Bonin Isles' 

seems very close to the false J. horizontalis 'Procumbens'; 

more so than the species~- procurnbens or cultivar 'Nana'. 

However, this 'Bonin Isles' origination is apparently less 

than two decades old in gardens and is certainly of dif-

ferent origin. There has always been considerable confusion 

between long-leaved, loosely appressed and glaucous clones 

of J. horizontalis and~- procurnbens in its garden clones. 

Such plants of the American species seem to have come from 

the western half of North America and may share some evolu-

tionary connection to the J. procumbens of Eastern Asia. 

A specimen collected by Cornman on September 8, 1942 1 at 

the Arnold Arboretum (#13517) was labeled by him as var. 

douglasii. However, the plant came originally from the 

D. Hill Nursery of Dundee, Illinois, as~- procumbens, 

according to the label. This plant has leaves always 

opposite and with much greater length and divergence than 

the true 'Douglasii' recognized here. From the photograph 
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presented, the main branchlets are more or less vertical to 

12 inches tall and spreading to nearly 5 feet wide. This 

plant may have been marketed at one time by the D. Hill 

company as~- procumbens,although it is clearly taller than 

Slavin's original~- horizontalis 'Procumbens'. This 

reverse example of confusion further illustrates the wide-

spread confusion in the trade over many years. It should be 

noted that the original clone of~- procumbens 'Nana' was 

first marketed by the D. Hill firm in 1942 as~- japonica 

nana, so they have a J. procumbens clone but under this 

other name. 

Living Specimens 

No living specimens have been found to agree with the 
type specimens and other early Rochester collections. 
Several specimens under the name 'Procumbens' in the 
American collections have been unavailable at this time. 
All living specimens in general cultivation have been 
referable to clones of Juniperus procumbens. 

Herbarium Specimens 

Rochester Parks, 22 August 1932, L.H. Bailey s.n. (BH) 
Highland Park, Rochester, New York #667-A, 27 August 

1942, Cornman s.n. (BH) 
September 1946, R.E. Horsey s.n. (BH) 

Arnold Arboretum #13517 from D. Hill Nursery 1919 (as 
~- procumbens), 8 September 1942, 
Cornman s.n. (BH) 

Juniperus horizontalis 'Pros tr a ta' (Mishx.) Fulling in Bull. 
New York Bot. Gard. 14: 118 (1929); Grootendorst in 
Mitt. D.D.G. 53: 212 (1940), neither as cultivar. 

Juniperus prostrata Mishx. ex. Pers., Syn. Pl. 2: 623 
(1807) pro parte 

Juniperus virginiana var. prostrata (Michx.) Torr., Fl. 
New York (1840) pro parte 
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Sabina prostrata (Michx.) Ant., Cupress. Gatt. 57 
(1857) pro parte 

Juniperus sabina var. prostrata (Mishx.) Voss & 
Vilmor., Blumengart. 1: 1228 (1896) pro parte 

PLANTS densely procumbent when young, becoming semi-
decumbent, 20-30 cm tall; FOLIAGE blue-green to grey-green 
(S3-4) tinged purple in winter (W2); LEAVES 2.5-3.0 mm long 
and diverging 0.5-1.0 mm at the shoot apex, 2.5-4.0 mm long 
and diverging 1.0-2.0 mm at the shoot base; SEX 
undetermined. 

Clonotype: Tyler Arboretum #77-089, 16 May 1983, 
Hatch 196 (BH) 

This clone, named in Europe, is one of the early 

representatives of the species in European gardens. Like 

'Humilis' and 'Repens', this cultivar originated from a 

botanical taxon intended to include the entire variability 

of the species. As reported by denOuden and Boom (1965), 

this clone may be more typical of early European species 

concepts than other clones. Plants circulated as the 

species in Britain are indistinguishable from 'Prostrata'. 

If the clone today is the same known to Fulling (1929), 

many plants sold as the species may be attributable to 

'Prostrata'. Fulling regarded the use of the epithet 

prostrata unnecessary and redundant when it followed the 

name Juniperus horizontalis. Thus, many American plant~ 

sold simply as the specie~may be from 'Prostrata' if 

Fullings suggestion was followed. lt should also be noted 

that 'Prostrata' is particularly like some plants circulated 

under the name 'Glauca'. Thus, the c1one may be found under 

the species name, 'Prostrata' and perhaps 'Glauca'. 
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The photograph presented by Fulling (1929) is of a 

plant with considerably more diverged leaves than sometimes 

encountered under the name 'Prostrata' today. Regrettably, 

none of the original New York Botanical Garden clone is 

available to determine if Fulling's 'Prostrata' differs 

significantly from the modern one. Fulling mentions that 

his stock was obtained from American nurseries under the 

name~. horizontalis prostrata. Owing to the scarcity of 

the name in older trade literature, it is very likely 

Fulling's plant and modern stock came from the same clone. 

The earliest listing of J. horizontalis var. prostrata in 

sales literature is a Harrison's Nursery advertisement in 

The National Nurseryman 35(5) in May 1927. The plant was 

sold as the Horizontal Juniper without description. The 

Waukegan juniper was also listed as a distinct entity. 

Living Specimens 

Tyler Arboretum #77-025, #77-062 from University of 
Minnesota #66554 

#77-089 from Morton Arboretum #595-72 
from Grootendorst Nursery 

NCSU Arboretum #83-196 from Tyler Arboretum #77-089 

Herbarium Specimens 

A number of specimens exist under the name J. sabina 
prostrata. Some of these may be identical to the modern 
clone 'Prostrata'. Only the following specimen is 
associable with the descriptions provided in the literature. 

Tyler Arboretum #77-089, 16 May 1983, Hatch 196 (NA, 
BH) 

Juniperus horizontalis 'Prostrata Glauca' Morris Arboretum 
#63-592 from Holiday Nursery 1964. Nornen nudum. 
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No reference to this cultivar has been revealed in the 

literature at the present time. Based on young cuttings 

received the clone is more densely branched than 

'Prostrata', which,although it qualifies for the epithet 

glauca, is a rather sparsely-branched clone. A more likely 

origin of the name 'Prostrata Glauca' is from Juniperus 

prostrata glauca which perhaps was used for the ill-defined 

cultivar 'Glauca'. Further comparative study is required to 

determine if 'Prostrata Glauca' is in fact a specific clone 

circulated in the United States under the name 'Glauca', or 

possibly an improved version of 'Prostrata'. As the plant 

is believed to be found only at the Morris Arboretum and not 

in the trade, there is no great urgency in resolving the 

identification and deciding a correct name. 

Living Collections 

Morris Arboretum #64-592 from Holiday Nursery 1964 
NCSU Arboretum #84-220 from Morris Arboretum #64-592 

from Holiday Nursery 1964 

Herbarium Specimens 

Insufficient material is available at the present time 
for vouchering. At a future time a specimen under the 
number Hatch #220 will be designated and placed with the 
National Arboretum. 

Juniperus horizontalis 'Prostrata Nana' Heimlich Nursery 
1968, name invalid 
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Insufficient data has been available to distinguish 

this variant from 'Prostrata' and 'Prostrata Glauca'. 

Preliminary study of National Arboretum #30328 provides the 

following description. 

PLANTS densely procumbent to 15 cm (6 inches) tall; 
MAIN LIMB ANGLE 0-30 degrees; FOLIAGE glaucous blue 
(S2-2.5); TERMINAL SHOOTS 118-222 mm long; SECONDARY SHOOTS 
(24) 28-35 mm long, 14-18 (occasionally 24-28) in number, 

horizontally angled 0-30 degrees, and vertically angled 0-20 
degrees to the terminal shoot; TERTIARY SHOOTS 5-13 mm long, 
(6) 9-10 in number, horizontally angled 0-45 degrees, and 

vertically angled 0-10 degrees to the secondary shoots; 
QUATERNARY SHOOTS occasionally absent, 2-3 mm long when 
present, 1-3 (4) in number; LEAVES 1.0 mm long and diverging 
0.0 mm at the apex, 1.5 - 2.0 mm long and diverging 0.5 -
1.0 mm at the shoot base; SEX female with unhorned cones 
(Feb. 1983). 

Clonotype: National Arboretum #30328, 6 November 1980, 
J.S. Keough (NA). 

The only known source of the plant is the Heimlich 

Nursery of Massachusetts in 1968. The name does not appear 

in standard conifer literature nor in herbaria. The plant 

may be the same as 'Nana' from Britain. It is very defi-

nitely not 'Glauca Nana'= 'Wiltonii'. 

Living Specimens 

National Arboretum #30328 from Heimlich Nursery 1968 
NCSU Arboretum #83-111 from National Arboretum 30328 

from Heimlich Nursery 1968 

Herbarium Specimens 

National Arboretum #30328 from Heimlich Nursery 1968, 
J.S. Keough (NA) 
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Juniperus horizontalis 'Prostrata Venusta' Phytotektor 
Nursery 1964 = 'Venusta' 

Juniperus horizontalis 'Pulchella' Plumfield Nursery catalog 
1958; 28; More in the Green Thumb 16: 32 (1959), both 
as pulchellus. 

Juniperus horizontalis pulchellus Plurnfield Nursery 
catalog 1958: 27 

Juniperus horizontalis pulchellus purnilus (beautiful 
dwarf) Plumfield Nursery listing 16 October 1961 

Juniperus horizontalis caespitosus ''Sutton female" 
Plant Introduction Station Aines, Iowa, 1969 - 1973 
report on regional plantings. 

Presently it is impossible to distinguish 'Pulchellus' 

from 'Admirabilis' as first suggested by Bauman (1969). 

"a beautiful dwarf plant. Foliage is a mixture of 
blue and green. The short, sharp leaves make up 
the little branchlets that develop into the 
fern-shaped branches and very attractive. Grown 
not over 4 to 6 inches high. Spreads quite slowly 
and very dense." (Plumfield Nursery listing 16 
October 1961.) 

As seen in this study, foliar density diminishes 

greatly over time with branchlets becoming very loose and 

open. Free leaf length can range from 3-5 mm on older 

shoots despite the comments about its having "short, sharp 

leaves.". Growth form varied greatly from procurnbent to 

decumbent and arching, unscented foliage to strongly 

aromatic. The discrepancies in research plants have not 

presently been accounted for due to disparities in plant 

culture and ages. 
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The clone was first marketed in 1958 by Plumfield 

Nurseries, and in 1961 given the name pulchellus pumilis 

(beautiful dwarf). 

Clonotype: Plumfield Nursery, 4 April 1969, Bauman 144 
(KEN) 

Living Specimens 

National Arboretum #21296 from Gotelli Collection 
Tyler Arboretum #77-142 from Minnesota Landscape 

Arboretum #67225 

Herbarium Specimens 

National Arboretum Gotelli Collection, 2 April 1968, 
Bauman 20 (KEN) 

Longwood Gardens #602205, 25 August 1970, Peterson 1306 
(BH, KEN) 

#602205 From Gotelli Collection, 11 
June 1968, Bauman 31 (KEN) 

Phytotektor Nursery 20 March 1969, Bauman 133 (KEN) 
Plumfield Nursery 4 April 1969, Bauman 144 (KEN) 

Juniperus horizontalis 'Repens' Grootendorst in Mitt. D.D.G. 
53: 212 (1940) as variety. 

Juniperus repens Nutt., Gen. Amer. 2: 245 (1818) sensu 
stricto NOT Veitch, Man. Con. 278 (1881) as 
synonym for~- procumbens (Endl.) Miq. 

Juniperus sabina var. repens (Nutt.) Hochst., Conif. 87 
(1882) sensu stricto 

The.following description is based on literature and 

cuttings received from the Royal Botanical Gardens of 

Hamilton, Ontario, Canada. 

PLANTS prostrate and loose-growing with little sym-
metry; MAIN LIMB ANGLE 0-30 degrees; FOLIAGE grey-green (S4) 
in summer becoming ash-grey with winter purpling in winter 
(W2.5); TERMINAL SHOOTS asymmetrical and nearly filiform, 
123-224 mm long; SECONDARY SHOOTS 38-78 mm long but rarely 
121 mm long angled 0-10 degrees to the terminal shoot; 
TERTIARY SHOOTS (6) 13-18 mm long, (4) 7-9 in number, 
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horizontally angled 0-10 degrees and vertically angled 2-4 
mm (7) long and 1-3 (5) in number; LEAVES 1.0 mm long and 
diverging 0.0 mm at the shoot apex, 1.0-1.5 mm long and 
diverging 0.0 mm at the shoot base, and 1.5 (2.0) mm long 
and diverging 0.5-1.0 mm in the second year; SEX female 
(only recurving peduncles seen). 

Clonotype: Royal Botanical Gardens, Hamilton, #780137, 
15 April 1984, Hatch 244 (NA) 

The epithet repens as used by Nuttall and Hochstatter 

was originally utilized for the species as a whole. As with 

'Humilis' and 'Prostrata' specific epithets now are 

associable with specific clones which represent early 

European concepts of the species. As with these two other 

epithets, use of the tertiary epithet repens comes to 

represent a very sparse-branching grey-green plant with very 

minute and highly appressed leaves. It is clear this form 

was not selected for horticultural merit and may represent 

the entity that encouraged some Europeans to speak 

negatively about the "American Savin." However, this clone 

'Repens' does not approach any forms of J. sabina L. in 

gross morphology and could be an early confirmation of just 

how the species differ. 

The plant has never been in the nursery trade in the 

United States to my knowledge, nor are such plants known in 

any American collections except for Morton Arboretum #201-53 

from the Kohankie Nursery (plants dead) and the present 

collection in Raleigh. 

This cultivar qualifies for the dubious distinction as 

the worst cultivar to ever be named. DenOuden & Boom (1965) 
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who are generally honest with regard to cultivar weaknesses, 

have regarded this as "not a very distinct form, often 

forming open plants." With a mean intershoot distance 

nearly twice that of some modern superior cultivars, the 

loose form of this cultivar is unsuited to modern land-

scapes. As with 'Alpina', which is equally unkempt, 

'Repens' is quite easily identified. Its nearly filiform 

shoots and minute appressed leaves are a combination that is 

quite novel among other cultivars. This cultivar is clear 

evidence that the naming of cultivars does not always follow 

the potential garden value of the clone. Retention of the 

name, however, is warranted so that good as well as bad 

garden plants can be known by name. 

Living Specimens 

[Not seen: Royal Botanical Gardens, Hamilton #780137 
from #73047] 
#73046 from Sheridan Nursery 1973 

NCSU Arboretum #84-244 from Royal Botanical Gardens 
#780137 from Sheridan Nursery 

Herbarium Specimens 

Royal Botanical Gardens, Hamilton #780137, 15 April 
1984, Hatch 244 (NA) 

Juniperus horizontalis 'Rowe' proposed cultivar name 

Juniperus horizontalis 'Rowe's .Selection' Gotelli 
Collection, National Arboretum 

A densely procumbent plant 10-15 cm (4-6 inches) tall; 
FOLIAGE COLOR blue-green to steel blue (S2.5) becoming 
slightly bronzed in winter (W2); TERMINAL SHOOTS (113) 
160-195 mm long, generally not extending beyond the main 
foliage mass of the plant; SECONDARY SHOOTS 28-38 (42) mm 
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long, (17, 18) 25-30 in number, horizontally angled 0-20 
degrees to the terminal shoots, vertically angled 20-45 
degrees to the terminal shoot, and often placed opposite on 
lateral stem leaves which contributes to the high number of 
shoots; TERTIARY SHOOTS 9-12 mm long, 3-6 mm long in repro-
ductive stage, (8) 9-13 in number, horizontally angled 20-45 
degrees to the secondary shoots, and vertically angled 
0-20(30) degrees to the secondary shoots; QUATERNARY SHOOTS 
often absent (FSS), but some secondary quaternary shoots are 
2-3 mm long, and may be up to 5 mm long if reproductive; 
LEAVES 1.5-2.0 mm long and diverging 0.0 mm at the shoot 
apex, and 2.0-2.5 mm long and diverging 0.5-1.0 (1.5) mm at 
the shoot base; SEX female with cones 4-5 mm in diameter 
with 0-1 mm long horn-like projections when ripe. 

Clonotype: No material is available for a clonotype at 
this time. 

This clone was sent to Mr. William Gotelli at his 

private collection by Mrs. Stanley Rowe of Cincinnati, Ohio. 

This plant is now in the Gotelli Collection of the National 

Arboretum under #32290. The plant is unknown in the plant 

collections of the Stanley M. Rowe Arboretum, although 

several unnamed selections are found there. 

The plant is not believed to be in the nursery trade at 

this time. 

This cultivar is in many respects similar to 'Wiltonii' 

that is so widespread in the nursery industry. 'Rowe' 

generally has a much higher secondary shoot number and 

imparts greater foliage density as a result. The vertical 

angle of the secondary shoots is also greater in general. 

Apparently this cultivar does not have the tendency for an 

open center on older plants that is a chief fault of 

'Wiltonii' under some conditions. At the present time, 
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'Rowe' is recommended only for cultivar evaluations as a 

possible replacement/alternative to 'Wiltonii'. 

Juniperus horizontalis 'Saxatilis' Bressingham Gardens~ J. 
comrnunis 'Saxatilis'? 

Juniperus horizontalis 'Schmidt' proposed new name 

Juniperus horizontalis 'Schmidtii' Watnong Nursery 
1968; Vermeulen Nursery Fall 1971. 

PLANTS procumbent to decumbent reaching 20 cm (8 
inches) tall; FOLIAGE COLOR blue-green(S3); LEAVES 2.0-3.0 
mm long and diverging 1.0-1.5 mm at the shoot apex, 3.0-4.0 
mm long and diverging 1.5-3.0 mm at the shoot base, and 
3.0-5.0 mm long and diverging 2.0-4.0 mm on the second year 
wood; SEX female. 

Clonotype: Watnong Nursery, 15 June 1968, Bauman 56 
(KEN) 

The precise origins of this cultivar are presently 

uncertain. Mr. Edward S. Wychoff states that the plants he 

provided to the Vermeulen firm did not originate with the 

firm of J.H. Schmidt Nursery. Mr. Carl Schmidt told Wychoff 

in the late 1950's that this clone came from a nursery in 

Pennsylvania. This selection was a sister selection of 

'Plumosa' and therefore apparently came from the Andorra 

Nursery of Philadelphia perhaps as early as 1919. Andorra 

Nursery catalog of that year records 'Plumosa', 'Douglasii' 

and something called "J. communis horizontalis (procumbens), 

flat trailing juniper with grey-green foliage. It is 

possible that later selection was named 'Schmidtii' although 
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no available catalog mentioned that name. Since no valid 

publication of the name 'Schrnidtii' has been found before 

1959, the name is here revised as 'Schmidt' in conformity 

with the code. 

As viewed at the Tyler Arboretum, the cultivar has 

attractive growth form and foliage color. However, there 

was a significant amount of shoot browning, apparently 

attributable to juniper blight. Further evaluations are 

required and the Vermeulen firm has described the plant as 

"low, soft, plumey. New and excellent." 

Living Specimens 
Tyler Arboretum Rock Garden area 
NCSU Arboretum #83-190 from Tyler Arboretum 

Herbarium Specimens 

Watnong Nursery 15 June 1968. Bauman 56. (KEN) 
Tyler Arboretum 16 May 1983 Hatch 190. (NA) 

Juniperus horizontalis 'Schrnidtii' =...i[__.~ 'Schmidt' (new 
proposed name) 

Juniperus horizontalis 'Sky Rocket' Palette Gardens catalog 
1979: 6 = ~- scopulorum 'Sky Rocket' 

Confusing this extremely fastigiate cultivar with J. 

horizontalis cultivar is apparently attributable to a 

printing error. 
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Juniperus horizontalis 'Sherwood Blue' Denver Botanic 
Garden, Fall 1957 List 

This cultivar is no longer available and remains 

unvouchered. Sources are being checked for the availability 

of this cultivar, although no major American collection has 

been able to secure it. 

Juniperus horizontalis 'Silver Sheen' proposed new name. 

Juniperus horizontalis 1 Douglasii 1 Kallay Brothers 
Nursery 1961 in part (exclus. J. h. 'Douglasii' 
true clone) 
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Juniperus horizontalis douglasii 'Morton Arboretum' 
Weston Nurseries 1983 

PLANTS densely procumbent, 15-20 cm (6-8 inches) tall, 
lower growing than true 'Douglasii'; FOLIAGE steel blue to 
blue-green (S2.5) becoming silvery-grey \ith tinges of 
purple in winter (Wl); TERMINAL WHIP SHOOTS 134-206 mm long, 
extending beyond the foliage mass in young plants; SECO DARY 
SHOOTS ( 3 4 - 3 8 ) 4 1 - 8 5 mm 1 on g , ( 11 , 1 3 ) 14 - 2 0 in number , 
horizontally angled 10-20 degrees, and vertically angled 
10-20 degrees to the terminal whip shoots; TERTIARY SHOOTS 
9-16 mm long, often stunted and 2-3 mm long, 7-10 in number, 
horizontally angled 0-10 degrees, and vertically angled 0-10 
degrees to the secondary shoots; QUATERNARY SHOOTS generaliy 
absent, but occasionally 2-3 mm long and 1-3 in number; 
LEAVES occasionally four per node (generally two or three on 
vigorous shoots), 2.0 mm long and diverging 0.0 mm at the 
shoot apex, 2.0-2.5 mm diverging 0.5-1.0 at the base, 3.0 mm 
long and diverging 1.0-1.5 mm on the second year wood; SEX 
male. 

Clonotype: University of Tennessee Arboretum, 25 
February 1984 Hatch 140 (NA). 

Of several clones circulated unoer the name 

'Douglasii', this clone is very distinct from the original 

clone and is 1 in fact 1 more ornamental. First seen at the 



Tyler Arboretum, this clone stood out as one of more pros-

trate habit than other plants received under the name and 

literature description of 'Douglasii' flat-planed foliage. 

As the Tyler stock originated from the Morton Arboretum 

#270-61, the older Morton Arboretum planting displayed the 

differences in greater degree. Under the Morton #270-61, 

one finds two distinct clones, one being the true 

'Douglasii' and the other being 'Silver Sheen'. From the 

Morton Arboretum records it was revealed that the Kallay 

Brothers firm sent 4 12-15" balled and burlap plants in 

1961. Apparently this small stock of 'Douglasii' 

represented both clones from the Kallay Brothers firm. 

Under the name 'Douglasii' these very same two clones 

have been examined at the University of Tennessee Arboretum. 

Their stock came from the Phytotektor Nursery which pre-

sumably received their material from Kallay Brothers, a 

well-known juniper produceI°J or the Morton Arboretum. 

Given the very discrete phenotypes of these two clones, 

the known distribution of the non-original clone, and its 

great ornamental merit over typical 'Douglasii', this clone 

has been named 'Silver Sheen' after the descriptive phrase 

in the Weston Nursery catalog. The name relates to the very 

clear silvery-glaucous appearance all winter long. 

Living Specimens 

University of Tennessee Arboretum from Phytotektor 
Nursery (as 'Douglasii') 

Morton Arboretum #270-61 (male clone only) 
NCSU Arboretum #84-140 from University of Tennessee 

Arboretum 
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NOTE: Weston Nurseries markets a version of 'Douglasii' 
that is believed to be the same as 'Silver Sheen'. 
Various nurseries, including Kallay Brothers and 
Phytotektor have widely distributed this clone 
under the name 'Douglasii'. 

Herbarium Specimens 

University of Tennessee Arboretum from Phytotektor 
Nursery, 25 February 1984, 
Hatch 140 (NA) 

Morton Arboretum #270-61 (male clone), 17 October 1983, 
Hatch 84 (BH, NA) 

Juniperus horizontalis 'Subglauca' Plumfield Nursery catalog 
1943: 13 nomen nudum; Plumfield Nursery listing 16 
October 1961; neither as cultivar 

PLANTS procumbent 15-20 cm (608 inches) tall; MAIN LIMB 
ANGLE 10-40 degrees; FOLIAGE COLOR Light grey green (S3-3.5) 
becoming tinged brown in winter (W2); TERMINAL SHOOTS 
154-182 mm long; SECONDARY SHOOTS 63-65 mm long, 9-14 in 
number; TERTIARY SHOOTS 8-11 mm long and 10-12 in number; 
QUATERNARY SHOOTS generally absent. 

Clonotype: Plumfield Nursery, 4 April 1969. Bauman 143 
(KEN) 

This cultivar is the rarest of the Plumfield selections 

in collections. Apparently this cultivar was never offered 

by other firms as many of the other releases have been 

(Bauman 1969). It has always been rare and for that reason 

absent frpm standard conifer references. The name has 

occasionally been regarded as a nomen nudum which it may 

prove to be. It was not described in 1943 when offered, but 

may have been described in other catalogs before 1959, 

making the name valid. In the 1961 listing it was described 

as "dull greenish silver. A fine ground cover, 6 to 8 

inches high." Insufficient information is available to 

determine if it is worthy of modern cultivar evaluation. 
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Living Specimens 

Tyler Arboretum #77-040, #77-144, #77-165 from 
Minnesota Landscape Arboretum #67230 

NCSU Arboretum #83-199 from Tyler Arboretum 

Herbarium Specimens 

Plumfield Nursery 4 April 1969, Bauman 143 (KEN) 

Juniperus horizontalis 'Sunspot' Girard Nurseries= 
'Variegata' 

Juniperus horizontalis 'Torulosa' University of Minnesota 
Landscape Arboretum #75-421 from Zins Nursery 1975 = 
J. chinensis 'Kaizuka' ? 

Juniperus horizontalis 'Tures' proposed cultivar name 

Juniperus horizontalis 'Plumosa - Tores Compacta' Fretz 
in Scientia Horticulturae 6(1977): 143-148; nomen 
nudum 

Juniperus horizontalis compacta turesi King ursery in 
American Nurserymen March 1: 51 (1980); nomen 
nudum 

Juniperus horizontalis plumosa tures strain American 
. nurseries 

Juniperus horizontalis 'Plumosa Compact' (Tures strain) 
Schneider & Hasselkus in American Nurseryman Jv\y 1 

51 (19 83) 
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A densely mounded shrub becoming 45 cm (18 inches) tall 
in time with MAIN LIMB ANGLE to 30-45 degrees; FOLIAGE COLOR 
light grey green (S4) becoming slightly purplish (W2) later 
in the winter than 'Plumosa'; TERMI 1AL SHOOTS 78-164 mm 
long, generally confined in the dense foliage mass on older 
plants; SECONDARY SHOOTS 30-43 (46) mm lona, 10-16 in 
number, horizontally angled 20-30 degrees to the terminal 



shoot and vertically angled 10-15 degrees to the terminal 
shoot; TERTIARY SHOOTS 13-14 (16) mm long (FTS), 9-11 in 
number, horizontally angled 10-20 degrees to the secondary 
shoots and vertically angled 0-15 degrees to the secondary 
shoots; QUATERNARY SHOOTS always absent; LEAVES 1.0 mm long 
and diverging 0.0 mm on the shoot apex (older plant, 1.0-3.0 
mm long and diverging 1.0 mm on the shoot base (older 
plant), 3.0-5.0 mm long and diverging 2.0 mm on second year 
growth (older plant), but indistinguishable from 'Andorra 
Compact' in rooted cuttings in propagation; SEX male. 

Clonotype: University of Wisconsin Arboretum #77124, 
19 October 1983, Hatch 96 (NA) 

This cultivar originated with the Matt Tures & Sons 

Nursery of Huntley, Illinois, but the year of release is not 

presently known. Based on preliminary comparison, this 

cultivar differs but little from the well-known 'Youngstown' 

juniper. Fretz (1977) reports that 'Tures' and 'Youngstown' 

are similar in lacking myrcene but having substantial 

quantities of alpha-pinene and limonene. Branching number, 

angle and length does not differ appreciably from 'Andorra 

Compact' or 'Youngstown' when plants of similar age are 

considered. From 'Andorra Compact' it differs in less 

intense winter purpling, but is similar in this respect to 

'Youngstown. Of the two, 'Tures' appears to be a less 

glaucous drab color, but of virtually identical habit. At 

the present time it is believed that these plants have 

similar characters but different origins. 

The cultivar is recommended by Schneider and Hasselkus 

(1983) as is the cultivar 'Youngstown'. It is presently 

unlikely that 'Tures' will ever reach the high level of 

popularity now enjoyed by 'Youngstown'. It may best be 
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regarded as an alternative clone to 'Youngstown' until 

further distinctions can be made. 

An additional theory that may account for the striking 

similarity of some plants is a possible mislabeling. The 

cultivar 'Youngstown' in its best form is apparently not 

always found in the true clone. Some cultivars of the 
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species are sometimes listed as "true form" or "true strain." 

It is possible that a simple listing as "Youngstown ture 

strain" or "Andorra Compacta ture strain" caused by transpo-

sition of two letters, would evolve into a cultivar called 

'ture' or 'Tures'; stranger things have happened in juniper 

nomenclature. Th~s, it is possible that the 'Tures' juniper 

has different meanings to different nurserymen if such an 

error has taken place. The five names used for this 

cultivar attest to a general disagreement as to spelling. 

Living Specimens 

NCSU Arboretum #83-096 from University of Wisconsin 
Arboretum #77124 

University of Wisconsin Arboretum #77124 from ~cKay 
Nursery 

Herbarium Specimens 

University of Wisconsin Arboretum #77124, 
• 19 October 1983, Hatch 96 (NA) 

Juniperus horizontalis 'Turquoise' = 'Turquoise Spreader' 



Juniperus horizontalis 'Turquoise Spreader' Monrovia Nursery 
catalog 1973: 6 

Juniperus horizontalis 'Turquoise' American nurseries 

PLANTS densely procumbent when young 15 cm (6 inches) 
tall, becoming 30 cm (12 inches) tall when older: FOLIAGE 
light silvery-blue (S1-1.5) in summer, tinged bronze in 
winter (W2); TERMINAL WHIP SHOOTS 120-131 mm long; SECONDARY 
SHOOTS 53-57 mm long, 20-24 in number, 4-5 arising from 
upper facial leaves per terminal whip shoot; TERTIARY SHOOTS 
3-10 mm long and 12-15 in number; QUATERNARY SHOOTS 
generally absent, but to 4 mm long and 1-2 in number; LEAVES 
moderately appressed; SEX undetermined. 

Clonotype: NCSU Arboretum #173, 11 March 1984, Hatch 
173 (NA) 

'Turquoise Spreader' originated as a chance seedling in 

1953 with the Monrovia Nursery Company. After evaluation it 

was patented in 1967. The foliage is turquoise-blue 

primarily because of heavy glaucescence overcoating very 

light green leaves. This coloration is relatively unique in 

cultivars, but is only obvious in side-by-side comparisons 

with other highly glaucescent cultivars. 

Schneider and Hasselkus (1983) have rated this 

selection as one requiring further observations. Prelimi-

nary evaluation at North Carolina suggests it should be 

compared to 'Bar Harbor' for overall vigor and foliar 

density. 

Living Specimens 

NCSU Arboretum 

University of 

#173 from Monrovia Nursery Company 
#83-169 from Mon~ovia Nursery Company 

Wisconsin Arboretum #76139 from Monrovia 
Nursery Company 
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Herbarium Specimens 

NCSU Arboretum #173, 11 March 1984, Hatch 173 (NA) 
Holden Arboretum #308-67 from Monrovia Nursery Co., 10 

March 1969, Bauman 114 (KEN) 

Juniperus horizontalis var. typica Cornman, Studies in the 
Genus Juniperus 213 (1947) = Juniperus horizontalis 
Moench. 

Juniperus horizontalis 'Variegata Slavin in F. J. Chit., 
Report of the Conifer Conference 106 (1932) as forma; 
NOT of some authors. 

Juniperus horizontalis douglasii variegata Highland 
Park Arboretum Label c. 1917 (not published) 

Juniperus horizontalis f. variegata Slavin in F.J. 
chit., Report of the Conifer Conference 106 (1932) 

Juniperus horizontalis var. variegata (Slavin) Bailey, 
Cultivated Conifers 200 (1933) 

Juniperus horizontalis 'Sunspot' Girard Brothers 
Nursery catalogs 

A decumbent plant eventually becoming mounded with a 
MAIN LIMB ANGLE 45-90 degrees, virtually indistinguishable 
from the true 'Douglasii' except for scattered bright yellow 
variegations and some albino shoots; TERMINAL SHOOTS 111-172 
mm long; SECONDARY SHOOTS (13,19) 31-47 mm long (FSS, 13-19 
in number, horizontally angled 10-20 degrees to the terminal 
shoot, vertically angled 15-20 degrees to the terminal 
shoot, b~t often stunted if variegation is extensive; 
TERTIARY SHOOTS (7) 10-15 mm long (FTS), (4) 6-9 in number, 
horizontally angled 10-20 degrees to the secondary shoots, 
vertically angled 0-10 degrees to the secondary shoots, but 
often stunted if variegation is extensive; QUATERNARY SHOOTS 
often absent, but occasionally 2-4 mm long (FQS) and up to 
1-3 in number; LEAVES 2.0 mm long and diverging 0.5 at the 
shoot apex, 1.5-2.0 mm long and diverging 0.5-1.0 at the 
shoot base, and 1.5-2.5 mm long and diverging .05-2.0 on the 
second year growth; SEX female. 

Clonotype: Durand-Eastman Park #107, 27 August 1943, 
Cornman s.n. (BH) 
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Cornman (1947) reports that R.E. Horsey of the 

Rochester Parks Department traces the origin of Slavin's 

sport to a var. douglasii #672 in the Highland Park, 

Rochester, New York. Cornman further reports that the 

original plant was then in poor condition with LOWER LEAF 

DIVERGENCE, SHORT TWIGS AND MANY GREEN SHOOTS. He further 

comments that the sport may occur elsewhere, but supplies no 

evidence that such similar sports have been noticed. This 

original plant or propagules therefrom no longer occur in 

the Rochester Parks. A variegated plant received at 

Rochester as~- horizontalis 'Argentea' belongs to J. 

chinensis 'Expansa Variegata'. 

For nearly 25 years, this cultivar has also been known 

as 'Sunspot' in the catalogs of the Girard Brothers Nursery. 

It is sold primarily as a novelty item and noted as being a 

sport of the Waukegan juniper. Peter E. Girard 1 Jr. informs 

me that the origin and naming of their stock is unknown. 

Plants received here are indistinguishable from young plants 

of 'Variegata'. However, the 'Sunspot' does represent 

carefully controlled amounts of variegation in the cuttings. 

It is possible that 'Variegata' has been sold in a poorly 

variegated form with little or no chimeral tissue. 

Selection of highly variegated cuttings is quite important 

in maintaining the consistent color pattern, as is true with 

most variegated conifers. At the present time such selec-

tions do not warrant use of a different cultivar name. 

281 



Although the foliage is highly striking for its 

green/gold color contrast, the loose and open form of 

'Variegata' makes it a very undesirable landscape plant. 

This accounts for its general abandonment by the modern 

nursery trade. Small cuttings and young container plants 

are quite impressive, but after five years the cultivar 

shows its unmannered growth. Schneider and Hasselkus (1983} 

report similar results and also note that the 'profuse 

fruits are poorly colored." Welch (1979} reports that the 

plant should be periodically cut back to obtain foliage 

density. Such a procedure is practical only in high mainte-

nance plant collections. This procedure has accounted for 

the cultivar's excellent appearance in the highly maintained 

juniper collection of the Morton Arboretum (plant 340-57). 

In general, the variegated forms of Juniperus 

procumbens and~- chinensis 'Parsonii' have replaced this 

cultivar because of superior foliar density and more robust 

growth. 

Variegated sports have been observed on 'Andorra 

Compact' and 'Youngstown' cultivars. A small golden chimera 

of 'Andorra Compact' has been secured from that cultivar at 

the Biltmore Gardens of Asheville, North Carolina. 

Living Specimens 

NCSU Arboretum #171 from Morton Arboretum #340-57 c. 
1960 (removed) 

#83-171 from #171 
Tyler Arboretum from Morton Arboretum #340-57 in 1978 
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Morton Arboretum #340-57 from #327-33 from Rochester, 
New York, Parks 

Herbarium Specimens 

Durand-Eastman Park, Rochester, New York #107, 27 
August 1942, Cornman s.n. (BH) 

Devizes Nursery, Wiltshire, England (J.H. Welch), 27 
October 1967, D.R. Hunt 3020 (as J. 
sabina 'Variegata') (NA) 

Morton Arboretum #340-57, 1 May 1975, Schulenberg & 
Wilhelm s.n. (NA) 

#340-57, 8 March 1969, Bauman 96 (KEN) 
Watnong Nursery, 15 June 1968, Bauman 49 (KEN) 

Juniperus horizontalis 'Venusta' (Cole Nursery) Kammerer in 
The Morton Arboretum Bulletin of Popular Information 
35(1): 4(1960) -- as synonym to~- prostrata venusta; 
without cultivar designation. 

Juniperus prostrata venusta Cole Nursery 1938; Kammerer 
is in The Morton Arboretum Bulletin of Popular 
Information 35(1): 4 (1960) 

? Juniperus virginiana venusta 'creeping form' Chadwick 
in American Nurseryman (1940a) 

Juniperus venusta some American nurseries NOT Ellwanger 
& Barry Nursery Catalog 1875: 50; 1980: 54 (= J. 
virginiana 'Venusta') 

Juniperus horizontalis 'Prostrata Venusta' Phytotektor 
Nursery 1964 
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A densely procumbent plant with long-trailing whip shoots 
and 15-20 cm (6-8 inches) tall; MAIN LIMB ANGLE 0-10 
degrees; FOLIAGE COLOR deep bluish-green (S3.5) but new 
growth steel blue (S2) with conspicuous winter purpling 
(W2); TERMINAL SHOOTS 120-230 mm long and 3-4 mm thick; 
SECONDARY SHOOTS (245) 25-45 mm long (FSS), 17-24 in number, 
often laterally twisted, horizontally angled 0-30 degrees, 
vertically angled 0-30 degrees, and 0-2 shoots per year 
arising from upper and/or lower facial stem leaves; TERTIARY 
SHOOTS often stunted to 1-4 mm long ·but 13-14 on longer 
terminal shoots (FTS), (6) 8-11 in number, often laterally 
twisted with secondary shoots, horizontally angled 0-20 
degrees, and vertically angled 0-15 degrees; QUATERNARY 
SHOOTS generally absent on the first tertiary shoot unless 
3-4 mm long in the reproductive stage, but 2-4 in number of 
younger tertiary shoots; LEAVES very short and wide, 1.0-1.5 



mm long and diverging 0.0 mm (rarely 0.5 mm) at the shoot 
apex; 1.5 mm long, 1.5-2.0 wide and diverging 0.0 mm (rarely 
0.5 mm) at the shoot apex; 115 mm long, 1.5-2.0 wide and 
diverging 0.0-1.0 mm at shoot base; and 1.5-2.0 mm long and 
diverging 1.5-2.0 mm on the second year growth; SEX female. 

Clonotype: Arnold Arboretum #880-62, 26 June 1978 
Bauman 74 (KEN) 

A relatively rare cultivar in modern gardens, 'Venusta' 

was first offered by the Cole Nursery Company in 1938 as J. 

prostrata venusta. With a name meaning handsome or 

charming, this cultivar might well have been confused with 

the much older J. virginiana 'Venusta' if the latter were 

not such a narrowly columnar plant. In fact, both plants 

have been listed under the name J. venusta without 

description. This may well have led to the use of the name 

~- venusta 'creeping form' since the J. horizontalis 

cultivar was absent from reference books for many years. 

"a creeping form of~- virginiana venusta ... if 
the creeping form is a chance seedling of the 
variety venusta, it should be listed as such and 
not as the variety itself." (Chadwick 1940a). 

This very wise advice from Dr. Chadwick was followed by 

Kammerer who provides the first useful description of the 

plant: 

"lower (than~- procumbens 'Nana') and very 
compact is Juniperus prostrata venusta, 
(horizontalis venusta), flat creeper less than 8 
inches high with long procumbent runners of frosty 
appearance. In winter it shows some evidence of 
plum color." (Kammerer 1960). 

Subsequently, Bauman (1960) regarded this cultivar as 

indistinguishable from 'Wiltonii', having the same 4-2-1 

banding pattern at all times of the year. However, I have 
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not seen plants of' iltonii' with such constantly dar· 

foliage color and wide leaves, especially on low igor 

plants. Although both are female clones with simi ar leaf 

divergences and lengths, 'Wiltonii' does not, in my experi-

ence, show lateral twisting of secondar; and tertiary 

shoots. Welch (1970) has commented that it rese ..... ibles the 

British 'Glauca' (presumably true due to the efforts o: 

Hornibrook) except for such dark green f li.age. A a o, ·-

mous comment in the orton Arboretur.. collectio file ex-

presses the opinion that a plant received as . prostrata 

venusta is the same as 'Bar Harbor'. As strictl.· inter-

preted here, 'Bar Harbor' has a much higher lea: di·erge.ce 

and is a male clone in its original canal entit;. 

Distribution of this cul ti •ar has , s-c re er::: __ • ee . 

carried out _, the firms of Ph_·toteKtor a d Rara -- ora 

ursery, both of which liste· ' enusta' in he m~d- t a-e 

960's. It may e regarded as a rare cu t.:.·ar a the 

preset ti.e since several coll tions o:: :t have been~ -t 

and the general nurser. traded es not pro.ag- e it. 

The. otent..:.al fa e of ' ·e usta' h s bee. arge::.y 

eclipsed by the lassive preocc atio .. o:: the .. rs r • ra 

with '"ilto ii'. Aside fro the rho .... gical 

these two cu th rs w ld occu • a si i • ar a. ds a e ··- he 

i beirg er procur. ent bu 

gence. How er, '\enusta' 

ated aro d the co r; to o 

s 10 ee. suf:..:. ie 
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'Blue Mat', this cultivar deserves careful evaluation as a 

potential replacement for the Blue Rug juniper under certain 

conditions in some areas. 

Living Specimens 

NCSU Arboretum #221-84 (from Brooklyn Botanic Garden 
412-66 from Tingle Nursery 1966 as 
J. venusta) 

National Arboretum #20732 (from Gotelli Collection 
1962) 

other specimens on record are: 

Brooklyn Botanic Garden #412-66 (from Tingle Nursery 
1966) 

Royal Botanic Garden, Hamilton #780649 (from Ornamental 
Plant Specialty Nursery) 

Herbarium Specimens 

Arnold Arboretum #88-62 from Gotelli Collection, 26 
June 1968, Bauman 74 (KEN) 

Phytotektor Nursery, 20 March 1969, Bauman 124 (KEN) 
Holden Arboretum #326-64 from Phytotektor Nursery, 10 

March 1969, Bauman 115 (KEN) 
National Arboretum #20732 (?) from Gotelli Collection, 

1 April 1968, Bauman 14 (KEN) 
Brooklyn Botanic Garden #416-66 from Tingle Nursery, 15 

February 1984, Hatch 221 (NA) 

Juniperus horizontalis 'Viridis' Grootendorst ex Hornibrook, 
Dwarf Conifers 121 (1939) 

No known living or herbarium specimens under the name 

'Viridis' are knownin North America. However, several 

clones, which seem essentially identical have been offered 

under such names as 'Waukegan Green Form', 'Green Form', 

'Green Type' or 'Green'. As viridis means green in Latin, 

it is possible that the European 'Viridis' is merely a 

Latinized representation of the non-glaucous Juniperus 
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horizontalis. DenOuden and Boom (1965) provide the best 

description of 'Viridis' at this time: 

"prostrate, densely branches, broad shrub, 0.5-0.6 
m high; branches horizontal; branchlets spreading, 
covering the branches; leaves for the greater part 
awl-like, apex pointed, light green above, some-
times with slight blue-bloom beneath. A female 
form, and distinct from all othenby its green 
color." 

In the United States, 'Emerald Spreader' and 'Prince of 

Wales' are the most suitable cultivars for general cultiva-

tion. It is unlikely that 'Viridis' is ornamentally 

superior since several European nurseries now offer 'Emerald 

Spreader' and 'Prince of Wales' as the "best green creeping 

juniper." 

Juniperus horizontalis 'Walter Blue' Denver Botanic Garden, 
Fall 1957 List= 'Walton's Blue' ? 

Juniperus horizontalis 'Walton's Blue' Michigan State 
University, New Rare Plants on Campus list no. 13 
(1962) name only. 

This cultivar may be identical to a "Walton's frosty 

juniper" sometimes found in wholesale lists of liners. No 

further information is known. 

Juniperus horizontalis 'Wapiti' Buckley in American 
Nurseryman 161(2); 12 (1967) 
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At the present time no specimens meeting the specific 

sampling procedure have been available. The following 

descriptions are provided from literature of the Canada 

Department of Agriculture: 

"plant is hardy and a vigorous grower, procumbent, 
creeping, but upright growths reach a height of 
12-16 inches. The expected spread is 8-10 feet 
but if two year old wood is encouraged to root 
spreading is continuous. Foliage somewhat re-
sembles that of the Savin juniper but Wapiti is 
finer in texture, denser and a slightly darker, 
more lustrous green. Following autumn frosts 
foliage colour darkens to deep-green with a purple 
undertone. This colour change is retained 
throughout the winter. Wapiti was selected in the 
wild state from the Wapiti River area south of 
Beaverlodge, Alberta in 1952." (untitled cultivar 
listing of 'Wapiti' and 'Dunvegan Blue') 

"A more vigorous clone than is usual with forms of 
J. horizontalis. 'Wapiti' is fast growing and has 
deep green leaves turning to brownish green in the 
fall." (Buckley, Trees and Shrubs of the Dominion 
Arboretum 156 (1980)." 

A color photograph provided by Buckley in the last 

mentioned reference (p.222, page 3) shows a very deep green 

plant with a main limb angle of 40-45 degrees on the peri-

phery and 80-90 degrees at the center. The plants appear to 

have densely clad whip shoots but distances between whip 

shoots are similar to 'Alpina' in being great. These plants 

appear irregular and somewhat unkempt but of very attracti\'·e 

coloration. 

The cul ti var was selected by Mr .. John Wallace, formerly 

of the Beaverlodge Experimental Farm, but later joint-owner 

of the Beaverlodge urseries in 1952. Following evaluatio 
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it was first distributed in 1959 as 'Wapiti' and 

subsequently published as a valid name in 1967. 

The plant is currently offered by the following firms: 

VanVloten Nurseries Ltd., Pitt Meadow, British 
Columbia 

Harrison Garden Center, Carnduff, Sask. 

The cultivar known as 'Alberta' is believed to be 

'Prince of Wales', however there is a possibility that the 

name has been applied to other plants from the Alberta area 

such as 'Wapiti'. 

Juniperus horizontalis 'Watnong' Watnong Nursery catalog c. 
1955; Bauman, Separating cultivars of Juniperus 
horizontalis Moench using thin-layer chromatography 40 
(1969) 

PLANTS densely procumbent 10-15 cm (4-6 inches) tall; 
FOLIAGE steel blue (S2); TERMINAL WHIP SHOOTS generally not 
extending beyond the foliage mass; LEAVES highly appressed 
(0.0-1.5 mm); SEX female. 

Clonotype: Watnong Nursery, 19 December 1966, D.P. 
Smith s.n. (A) 

The Watnong juniper was selected as a seedling in 1955 

by Mr. and Mrs. Donald Smith of the Watnong Nursery in New 

Jersey. The cultivar was registered with the Arnold 

Arboretum and vouchered in 1966. Bauman (1969) considered 

this clone to be indistinguishable from 'Wiltonii'. Pre-

liminary data collection from young plants and the type 

voucher suggests that lengths and numbers of the four orders 

of branching do not differ appreciably from 'Wiltonii'. 

However, it is not yet known whether 'Watnong' maintains a 
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denser foliage center than 'Wiltonii', a feature which might 

make it worthy of cultivation. Both clones are female and 

have a similar foliar morphology. It is very possible tt~t 

'Watnong' is a seedling of 'Wiltonii' since the latter 

produces numerous viable seed in gardens. 

Living Specimens 

Tyler Arboretum near Rock Garden 
NCSU Arboretum #83-206 from Tyler Arboretum 

Herbarium Specimens 

Watnong Nursery, 19 December 1966, Donald P. Smith s.n. 
(A) 

15 June 1968, Bauman 52 (KEN) 
National Arboretum, Gotelli Collection, 2 April 1968, 

Bauman 19 (KEN) 
Tyler Arboretum, Rock Garden, 16 May 1983, Hatch 206 

(NA) 

Juniperus horizontalis 'Waukegan' = 'Douglasii' 
= 'Silver Sheen' 
= species (Midwestern 

botanists in part) 

Juniperus horizontalis 'Waukegan Blue Form' = 'Douglasii' 
= 'Wiltonii' 

(herbarium 
labels) 

Juniperus horizontalis 'Waukegan Green Type' 

L.H. Bailey vouchered a specimen in December 1919 from 

the Dundee Hill Nursery under the name of Juniperus sabina 
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prostrata "Waukegan Green Type". This clone is apparently 

the "Green Type" listed in the D. Hill catalog of Spring 

1920: 5 in contrast to their "J. sabina prostrata ... (J. 

Waukegan) Hill's Blue Type". It is not known whether this 

green-foliage variant came from near Waukegan, Illinois (as 

did 'Douglasii', the "Hill's Blue Type" clone). It is more 

likely that the term •1 Waukegan" was used as a common name 

for the species in general rather than as a type locality 

for this particular green clone. 

Juniperus horizontalis 'Webberi' Sherwood Nursery Catalog 
1971-2; Dirr, Manual of Woody Landscape Plants 242 
(1975). 

PLANTS densely procumbent 15 cm (6 inches) tall, with 
main limbs radially symmetrical; FOLIAGE blue-green (S3-3.5) 
turning bronzy-green in winter (W2). 

The cultivar was introduced by the Sherwood Nursery 

prior to 1971. Although the foliage is very similar to 

existing cultivars, the overall plant symmetry is generally 

more pronounced. It appears the 'Webberi' has not been 

extensively distributed since the early 1970's since it 

remains rare in cultivation and collections. 

The cultivar has been rated as "acceptable" by 

Schneider and Hasselkus (1983) since no twig blight was 

observed, foliage is generally dense, and plant symmetry is 

excellent. 
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Living Specimens 

University of Wisconsin Arboretum #7859 from Morton 
Arboretum #26-73 

NCSU Arboretum #83-273 from Tyler Arboretum 
Tyler Arboretum #77-049, #77-057 from University of 

Minnesota #73713 

Herbariurn Specimens 

Due to the rarity of cutting wood, no vouchers are 
available. 
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Juniperus horizontalis 'White Cottage' Chrome Run 1978 or 
before 

A cultivar with this name was received at the Tyler 

Arboretum under research number CR-117 in 1978. No further 

information is available on this taxon. 

Juniperus horizontalis 'Wilms' (proposed name) 

Juniperus horizontalis 'Plumosa Wilms' Gwenn-Gary 
Nursery 1972. 

PLANTS Identical in growth form to 'Andorra Compact'; 
FOLIAGE COLOR grey-green in summer (S4) becoming rich 
reddish-purple on sun-exposed foliage in winter (Wl); 
TERMINAL SHOOTS 111-142 mm long; SECONDARY SHOOTS (26) 33-50 
mm long and 12-16 in number, horizontally angled so as to 
appear whorled around the shoots on ternate nodes; TERTIARY 
SHOOTS sometimes stunted to 2-3 mm long but generally 10-15 
mm long and 9-11 in number, horizontally angled 20-45 
degrees and vertically angled 0-10(15) degrees to the 
secondary shoots; QUATERNARY SHOOTS almost always absent, 
but occasionally on Second or Third Tertiary Shoots some-
times 1 is present to 3 mm long; LEAVES varying considerably 
in length from 3.5 mm - 6.5 mm long regardless of position, 
diverging 2.0-5.5 mm regardless of position, but on older 
plants divergence and leaf length is likely to be lower; SEX 
undetermined (presumably male based on selection from male 
'Plumosa'). 



Clonotype: CSU Arboretum 83-175, 11 March 1984, 
Hatch 175 (NA) 

The origin of 'Wilms' is still unknown. The Gwen-Gary 

~ursery is known to have marketed this cultivar in 1972. 

Girard Brothers Nursery has sold 'Wilms' on a retail level 

for several years. 

Presently there is no clear distinction between 

'Youngstown' and' ilms' except that 'Wilms' has a more 

reddish winter coloring than plants ot 'Youngstown' grown on 

the same site. It is not known hm this is affected b; the 

physiological state of plants since the plants observed were 

obtained in different sizes from two different nursery 

firms. There is also some indication that first secondary 

shoot length is lower for •~ilms' which would perhaps create 

a more plant since the ~umber of these shoots is nearl_· th 

same. Experience with rooted cuttings of 'Wilms' confirms 

the need for corrective pruning to maintain foliar density 

to marketable standards. This suggests that established 

landscape plants of high vigor may pro·e to be loose and 

open. However, the trend towards high numbers of spur 

shoots in compact 'Plumosa' selections as they age suggests 

that foliar density might not become a problem in maturing 

landscape specimens. At the present time no cl ar reason 

for preferring 'Wilms' over 'Youngstown' has been demon-

strated. 
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Living Specimens 

NCSU Arboretum #83-175 from Girard Brothers Nursery 

Herbarium Specimens 

NCSU Arboretum #83-175, 11 March 1984, Hatch 175 (NA) 

Juniperus horizontalis 'Wiltonii' Vermeulen Nursery catalog 
1953: 5 

Juniperus horizontalis 'Blue Wiltoni' More in the Green 
Thumb 1956: 32. 

Juniperus horizontalis 'Wiltonii Glauca' Hess Nursery 
1961 

Juniperus horizontalis 'Wiltonii Blue' American nur-
series 
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Juniperus horizontalis 'Wiltonii Carpet' American 
nurseries 

Juniperus horizontalis 'Wilsonii' Kolaga, All About 
Rock Garden Plants 359 (1966) 

Juniperus horizontalis 'Glauca Nana' Welch, Dwarf 
Conifers 191 (1966) as synonym 

Juniperus horizontalis 'Blue Rug' American nurseries 

Juniperus horizontalis 'Blue Carpet' American nurseries 

Juniperus horizontalis 'Glauca' in part 

PLANTS densely procumbent when young, 15 cm (6 inches) 
tall, becoming tufted and open-centered with older; FOLIAGE 
steel blue (S2) becoming purplish in winter (W2); TERMINAL 
WHIP SHOOTS Often extending beyond the main foliage mass in 
young plants, (76) 143-205 mm long; SECONDARY SHOOTS (22,26) 
30-47 (56) mm long, (11) 18-23 (26) in number, horizontally 
angled 20-35 degrees, and vertically angled 30-45 degrees to 
the terminal whip shoot; TERTIARY SHOOTS (2,3,4) 6-12 mm 
long, (6) 8-12 in number, horizontally angled 20-30 degrees, 
and vertically angled 10-20 degrees to the secondary shoots; 
QUATERNARY SHOOTS generally present, 2-4 mm long and (0,1) 
2-4 in number; LEAVES 1.5-3.0 mm long and diverging 0.0-1.0 
at the shoot apex, 2.0-3.0 mm long and diverging 0.0-1.0 
(2.0) at the shoot base, 2.0-3.0 (4.0) mm long and diverging 



0.0-2.0 mm on second year wood; SEX female, cones numerous 
even on young landscape plants. 

Clonotype: South Wilton Nursery, 17 August 1943, 
Cornman s.n. (BH) 

The popular "blue rug'' juniper was found in 1914 by 

J.C. van Heinigen of the South Wilton Nurseries on the 

island of Vinal Haven, Maine. The first apparent mention of 

this cultivar in the literature (Cornman 1947) places the 

cultivar in synony~y with 'Douglasii'. Some subsequent 

accounts (Bailey Hortonum staf~ 1976) have described it as a 

dwarf or compact version of the Waukegan juniper. 

'Wiltonii' is similar to several other named cultivars, 

particularly 'Blue Mat' (Bauman 1969), 'Venusta' (Bauman 

1969), 'Prostrata Nana', 'Watnong' (Bauman 1969) and 'Rowe'. 

However, 'Wiltonii' was named prior to these other variants. 

A golden-leaved sport of •~iltonii' is known as 

'Motherlode'. 

The "blue rug" juniper is undoubtedly the most popular 

cultivar of the species in general cultivation. Mahyindi-

viduals consider 'Wiltonii' to be typical of the species, 

the standard against which new cultivars are to be compared. 

Despite the attractive steel blue foliage, initially dense 

foliage mass, the utterly prostrate growth, the cultivar 

tends to become open-centered with age. This "donut effect" 

with foliage only on the periphery of the plant is highly 

undesirable. A number of possible replacements for 

'Wiltonii' have been suggested by various authors and 

h \ /\. kl\ nurserymen. Among t em are: Bar Harbor, Big Sy, Blue 
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Acres~ \Blue Chip~ 13lue Horizon', 'Blue Mat', 'Glauca
1 

(in various 
\ I\ , I\ I clonal forms), Huntington Blue, Turquoise Spreader, Venusta, 

/ \ , 
'watnong, and Yukon Belle. Other cultivars that are 

currently under evaluation at North Carolina State 

• ' f • , l • d' ' I University include: Coast o Maine, Girar, Prostrata, 

' '' '' '' ·1 h ' Prostrata Glauca, Prostrata Nana, Rowe, Siver Seen, 

'Wisconsin~ All of the aforementioned taxa have steel blue 

to blue-green foliage, procumbent growth form and moderately 

to highly appressed leaves. 

Living Specimens 

National Arboretum #18299, #26110, #21255 from Gotelli 
Collection 

#40402 from existing collections 
#43483 from Rehnkes Nursery 1979 
#24834 from Hess Nursery 1963 

Sarah P. Duke Gardens slope near parking lot 
Morton Arboretum #311-57 from Vermeulen Nursery 
Tyler Arboretum #77-017, #77-073, #77-140 from Morton 

Arboretum #311-57 
#77-039, #77-156 from University of 

Minnesota #656 (as 'Blue Rug') 
#77-014, #77-081, #77-094 from 

University of Minnesota #64633 (as 
'Wiltoni Carpet') 

#77-045, #77-126, #77-155 from 
University of Minnesota #651221 (as 
'Wiltoni Glauca'). 

NCSU Arboretum #164 from Monrovia Nursery 
#83-168 from Monrovia Nursery 

University of wisconsin Arboretum #77133 from McKay 
Nursery 

Herbarium Specimens 

National Arboretum #20553, 
(NA) 

#18299, 
(NA) 

#26110, 
(NA) 

Gotelli 
Bauman 

Gotelli 

20 March 1974, Doren 1393 

20 March 1974, Doren 1395 

6 November 1975, Doren 1655 

Collection, 1 April 1968, 
11 (KEN) 
Collection, 1 April 1968, 
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Bauman 12 (KEN) 
Gotelli Collection, 2 April 1968, 

Bauman 18 (KEN) 
Longwood Gardens #571385, 31 July 1972, Munson 720 313 

(BH) 
#571385, 3 August 1970, Peterson 1248 

(KEN) from Vermeulen Nursery, 11 
June 1968, Bauman 32 (KE') 

Cornell University #8-43, 7 September 1972, 
Munson 7209070 (BH) 

Highland Park Arboretum A-24, 9 August 1972, 
Munson 72080903 (BH) 

South Wilton Nursery, 17 August 1943, Cornman (BH) (2 
sheets) 

Morton Arboretum #311-57 from Vermeulen Nursery, 1 lay 
1975, R. Schulenberg and G. Wilhelm 
(NA) 

Phytotektor Nursery, 20 March 1969, Bauman 131 (KE') 
Arnold Arboretum #660-53, 30 November 1968, Bauman 91 

(KE ) 
#504-60, 25 June 1968, Bauman 57 (KE') 
#929-62, 25 June 1968, Bauman 58 (KE) 

1355-64, 30 November 1968, Bauman 90 
(KEN) 

NCSU Arboretum .164, 1 July 1984, Hatch 164 (BH) 
83-168, 1 April 1984, Hatch 168 (BH) 

Tyler Arboretum 69-114, 16 May 1983, Hatch 202 ( A) 
#77-126, 16 May 1983, Hatch 210 (BH) 
#77-155, 16 May 1983, Hatch 212 ( A) 

Juniperus horizontalis 'Wiltonii Blue'= 'Wiltonii' 

Juniperus horizontalis 'Wiltonii Carpet' = 'Wiltonii' 

Juniperus horizontalis 'Wiltonii Glauca' = 'Wiltonii' 

297 



Juniperus horizontalis 'Winter Blue' Welch, Manual of Dwarf 
Conifers 226 (1979) 

= J. scopulorum 'Winter Blue' 

Juniperus horizontalis 'Wyoming' Morton Arboretum #338-51 
from Glenmore Arboretum. 

This clone is discussed under the name 'Andrewsii'. 

Juniperus horizontalis 'Wisconsin' Schneider and Hasselkus, 
American Nurseryman July 15: 51 (1983) 

Insufficient data has been available to quantify all 

the branching patterns in 'Wisconsin'. The original des-

cription is offered for comparison: 

" .... came from near Brooks, Wisconsin, in 1964. 
This male has a mixture of scaley and needled 
foliage that is blue-green, turning dark purplish-
green in winter. It reaches eight inches. No 
twig blight was observed. 

This selection, made by Edward R. Hasselkus, 
Department of Horticulture, University of 
Wisconsin, has a dense, radial habit, mounding 
slightly in the center. The middle branchlets 
arise at 30 degree angles, while perimeter 
branchlets are procumbent, ascending slightly at 
the tips. It is fast growing. Cedar-apple rust 
has.been observed" (Schneider and Hasselkus 1983) 

Since publication of this article, some twig blight has 

been observed at the University of Wisconsin, but not as 

severe as other selections reported in the article. As 

viewed at the Tyler Arboretum, plants are generally blight 

free and prove to be superior in growth form and color to 

the majority of other blue-green procumbent cultivars; 
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particularly those from the Plumfield Nursery in Nebraska. 

Clonotype is designated as Hatch 214 (NA). 

Living Specimens 

University of Wisconsin #1964 (selected from Brooks, 
Wisconsin) 

NCSU Arboretum~ <g3-214 
Tyler Arboretum #77-009, 77-010 from University of 

Wisconsin 

Herbarium Specimens 

Tyler Arboretum #77-010 from University of Wisconsin, 
16 May 1983, Hatch 214 (NA) 

Juniperus horizontalis 'Youngstown' 

Juniperus horizontalis 'Plumosa CompactJ. Youngstown' 

Juniperus horizontalis 'Plumosa Youngstown' American 
nurseries 

Juniperus horizontalis 'Plumosa Compacta Youngstownii' 
Voigt et al., Ground Covers for the Midwest 34 

A densely spreading-arching plant with a MAIN SHOOT 
ANGLE between 30 and 60 degrees, becoming more open centered 
with age; FOLIAGE COLOR grey-green climates; TERMINAL SHOOTS 
112-146 mm long; SECONDARY SHOOTS (36) 43-62 mm long, 12-15 
most often produced on ternately-whorled shoots so as to 
appear whorled around the terminal shoots; TERTIARY SHOOTS 
sometimes stunted to 2-3 mm long, but usually (6) 10-12 (15) 
mm long (FTS), 7-10 in number, horizontally angled 20-45 
degrees to the secondary shoots; QUATERNARY SHOOTS almost 
always absent, but on the Second or Third Quaternary Shoot 
sometimes 1 present to 3 mm long; LEAVES varying consider-
ably in length from 3.5-6.5 mm long regardless of position, 
diverging 2.0-5.5. mm regardless of position, but on older 
plants diverging only 1.0-1.5 mm; SEX male. 

Clonotype: Phytotektor Nursery, 20 March 1969, 
Bauman 121 (KEN) 

As reported by Welch (1979) and Schneider and Hasselkus 

(1983), 'Youngstown' differs but little from the ordinary 
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'Andorra Compact'. However, it would appear the winter 

purpling is a lighter purple and more scattered on plants, 

lacking any of the copper pigments found in some 'Andorra 

Compact'. It was originally selected for its alleged 

wintergreen appearance. This has not proven to be the case, 

particularly in colder climates. Even in southern states 

such as North Carolina, the winter purpling is quite notice-

able. Since plants of 'Andorra Compact' completely lack any 

purpling in semi-shade to dense shade, it is very likely the 

original promotion was based on plants with such a low 

carbohydrate store, and therefore no anthocyanin formation 

in cool weather. It has also beenobserved here that small 

nursery plants cut back severely in the productio cycle 

exhibit greater purpling in the winter. However, under a 

single set of conditions, plants of 'Andorra Compact' may be 

expected to produce deep copper pigments and therefore 

deepen the appearance of winter purpling over 'Youngstown' 

which has purple pigments only. 

For terminal shoots of comparable length, there is no 

significant difference in branching pattern between 

'Youngstown' and 'Andorra Compact'. Comparisons of 'Andorra 

Compact' with 'Plumosa' and other selections are discussed 

under 'Andorra Compact'. 

In general, 'Youngstown' has become the most popular 

selection of the 'Plumosa' complex in the United States. 
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Most nursery firms have abandoned 'Andorra Compact' com-

pletely except some large firms which offer both. One 

nurseryman informed me that he offered both because of 

customer familiarity with one or the other. However, he 

personally regarded them as indistinguishable. Schneider 

and Hasselkus (1983) have regarded both 'Tures' (another 

'Andorra Compact' selection) and 'Youngstown' as recommend-

able forms. It appears that further evaluation is necessary 

to decide which of these latter two cultivars should be most 

enthusiastically promoted. 

Living Specimens 

NCSU Arboretum ,178 from 1onrovia Nursery 
¥83-167 from Monrovia ursery 

University of \~isconsin ¥77132 from ~cKay 1ursery 
Tyler Arboretum 77-011, #77-083, 77-122 from Arnold 

Arboretum 286-63 from Har ey 
Templeton, Winchester, Tennessee 

Herbarium Specimens 

Phytotektor Nursery 20 March 2969, Bauman 121 (KE) 
Plumfield Nursery 4 April 1969, Bauman 138 (KEN) 
Tyler Arboretum 77-011 from Arnold Arboretum 86-63 

from Har ey Templeton, 16 May 19 3, 
Hatch 191 ( A) 

NCSU Arboretum #178 from Monrovia Nursery, 11 iarch 
1984, Hatch 178 (BH, A) 

Juniperus horizontalis 'Yukon Belle' Monro ia ·ursery 
Company 

PLANTS densely to moderately decum nt, becoming 20 cm 
(~ inches) to 30 cm (1 inches) tall; FOLIAGE bright 
s~lvery-blue (Sl-S1.5) becoming dark purplish-green in 
winter (W~-22.5), oft n with amber colored n w shoot apic s 
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in early spring; TERMINAL SHOOTS: 92-110 mm long; SECO DARY 
SHOOTS (28) 51-55 mm long, 12-16 in number, horizontally 
angled 10-30 degrees and vertically angled 0-10 degrees to 
the terminal whip shoot; TERTIARY SHOOTS 9-12 mm long, 8-14 
in number, horizontally angled 10-30 degrees, vertically 
angled 0-10 degrees to the secondary shoots, and often 
laterally twisted in young plants; QUATER ARY SHOOTS 
generally absent, but occasionally 1-2 in number and up to 4 
mm long; LEAVES with conspicuous abaxial stomates in winter, 
2.0 mm long and diverging 0.5-1.5 mm at the shoot apex, 
2.0-4.0 mm long and diverging 1.0-2.0 mm at the shoot base, 
4.0-6.5 mm long (abruptly longer than remainder of foliage) 
and diverging 1.5-3.5 mm on second year wood; SEX undeter-
mined. 

Clonotype: NCSU Arboretum '83-176, 11 March 1984 
Hatch 176 (BH,NA) 

'Yukon Belle' was selected from as all isolated region 

north of the Alaskan Range by the 1onrovia ursery Company. 

This selection is the most northerly selection to 

be in cultivation. It is reputed to possess extreme ~inter 

hardiness, although hardiness is seldom a problem encoun-

tered in the United States. 

It is not known how this culti ar compares to 'Hughes' 

which resembles its growth form as young plants. However, 

'Yukon Belle' is a more intense blue coloration due to the 

divergent leaves revealing adaxial and abaxial stomates. 

Living Specimens 

NCSU Arboretum #83-176 from onrovia 1ursery 

Herbarium Specimens 

NCSU Arboretum #83-176, 11 March 1984, Hatch 176 
(BH, A) 
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4.2.1 Foliar Density 

Compactness of shoot systems in Juniperus horizontalis 

is one of the major characters that determines the commer-

cial acceptance of a cultivar. A high foliar density has 

been one of the most consistent differences between named 

cultivars and unnamed clones brought into cultivation. Al-

though it is not accurate to state that the "typical spe-

cies" is sparsely-branched, very few of its loose and open 

variations have been named in gardens. The Tyler and Morton 

Arboreta contain many unnamed and named clones. Foliar den-

sity was perhaps the major criterion for naming a clone, 

particularly as foliage color was often poor in named 

clones. 

Biometric study of several cultivars that are con-

sidered very dense by the nursery industry reveals that a 

number of factors in combination contribute to the overall 

perception of a tight foliar mass. It is impossible to cite 

examples for each individual factor since the successful 

cultivars today have several factors. Exaggeration of any 

one factor is unlikely to produce a plant dense enough for 

today's ~igh standards of foliar quality. Factors which 

increase the amount of vegetative biomass per unit area of 

terminal shoot are presented in Table 4.3. 
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Table 4.3. Factors which increase foliar density 

1) Short Internodal distances. ( ,{. 5 mm) 
2) High Secondary Shoot Number. (20 +) 
3) High Tertiary Shoot Number. (11 +) 
4) Presence of Quaternary shoots. 
5) High Secondary Shoot Length. (45 mm+) 
6) High Tertiary Shoot Length. (12 mm+) 
7) Overtopping main shoots/Low Main Shoot Angle. 

{0-20 degrees) 
8) High frequency of two secondary shoots per node. 

( > 1/terminal shoot) 
9) Ternately whorled leaves. 

10) High frequency of secondary and tertiary shoots 
from lower and/or upper facial leaves 

(2/terminal shoot) 
11) Highly diverging leaves/Long leaves (correlated 

characters) (diverging 3 mm; 5 mm +) 
12) Early production of spur shoots/lateral dominance 

in young plants. (up to 50 % of terminal shoots 
in 5 years) 

Disease susceptibilities, shade intolerances and 

factors controlling the health of foliage in general can be 

significant reducers of foliar density. The "open center 

effect" occurs in cultivars with both very sparse and very 

dense terminal shoots and appears to be more environmental 

than genetic. This effect is treated in the following sec-

tion. 

Explanation of each factor's contribution to foliar 

density is most easily accomplished by case studies of 

cultivars generally regarded as very dense and compact. 

'Filicina' - The "fernspray juniper' is so named for 

very closely spaced secondary shoots on unusually short 

terminal shoots. Although the terminal shoots do not 

overtop each other to a notable xt nt, the high number 
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of secondary shoots occurs in a very small length of 

terminal shoot growth. The combination of factors 1 

and 2 result in the spacing of many lateral growths in 

a small area. The number of tertiary shoots is moderate 

to high. The presence of sometimes 2-3 quaternary 

shoots up to 6 mm long also contributes additional bio-

mass per terminal shoot increment. The high diverging 

leaves in effect fill up the spaces between tertiary 

shoots with light reflecting leaf tissue, not found in 

cultivars with highly appressed leaves and very dis-

tinct tertiary shoot units. Measurement of 'Filicina' 

is more difficult than with many cultivars since diverg-

ing leaves in such close-packed fashion make isolation 

of specific branchlets very complicated. Measurement 

of such a dense cultivar often requires physical removal 

of the first secondary shoot for accurate measurements. 

'Blue Horizon' - Although this cultivar has a secondary 

shoot number quite high like 'Filicina' internodal dis-

tances often are very great. On some of the longest 

te~minal shoots examined in this research, 'Blue 

Horizon' overcomes the internode effect by the massive 

overtopping of terminal shoots. Thus the many secon-

dary shoots of several terminal shoots are formed in a 

mosaic pattern. As contrasted to 'Filicina', secondary 

shoots are often closer between terminal shoots than 

with others on the same terminal shoot. This situation 
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is more of a three-dimensional formation of foliar den-

sity with respect to secondary shoots. Cultivar 'Blue 

Horizon' has extremely long first secondary shoots, 

approaching the limits known for the species in this 

study. 

'Prince of Wales' - Although this cultivar has a rela-

tively low secondary shoot number and tertiary shoot 

number, early production of spur shoots with high 

lateral dominance is quite notable. 

'Emerald Spreader' and Jade Spreader' - These two 

cultivars have the highest numbers of secondary shoots 

known in the species with the exception of 'Rowe'. 

Both are regarded as very dense modern selections of 

great merit. Both also exhibit some nodes with two 

secondary shoots. 

'Youngstown' - This cultivar has ternately whorled 

leaves producing shoots on all sides of a terminal 

shqot. Creating a similar three-dimensional shape as 

double-shoot nodes, 'Youngstown' is one of the densest 

'Plumosa' selections as young plants. Highly diverging 

leaves also contribute to density as does a very high 

first secondary shoot length. A relatively low to mod-

erate secondary shoot number apparently is compensated 

for by longer secondary shoots. 
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'Eximia' - In addition to widely diverging leaves, high 

values for first tertiary shoot length and first secon-

dary shoot length contribute to a very dense plant when 

young. Secondary shoot number tends towards high also. 

'Wiltonii' - One of the best known dense selections has 

small appressed leaves that perpetually "open up" the 

shoot system. This cultivar has early spur shoots in 

great number, short internodes, high secondary shoot 

number in established plants, and some shoots from upper 

or lower facial leaves. 

Conversely, some sparser cultivars have insufficient 

combinations of factors to make them very dense. 

'Douglasii' (true) - Although this cultivar has quater-

nary shoots with some regularity, the number of secon-

dary shoots is often low by comparison. Main shoot 

angle approaching 80 degrees places denser branches in 

a position that prevents overtopping and a layering 

effect. Most decumbent cultivars with such ascending 

main shoots are often the least dense cultivar while 

the most dense are the procumbent ones with low main 

shoot angles. 

'Andorra Compact' - Although this cultivar is not always 

sparse in its unsheared forms in nurseries, it is 
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sparser than typical 'Youngstown' which was selected 

from it. The only significant difference between the 

two relating to foliar density is the much shorter 

first secondary shoots in 'Andorra Compact'. This dif-

ference is obscured not only by shearing during nursery 

production but also senescence. Only plants that have 

been unsheared for several years and are under 10 years 

old are likely to show the density difference. Orna-

mentally, this is a significant portion of the plant's 

usefulness in the landscape 

4 . 2 . 2 . Polygonal Graph Separation of the Cultivars 

Use of a limited number of characters in juniper 

taxonomy has traditionally contributed to many misunder-

standings However, consideration of all the biometric 

measurements at once in unnecessarily complex and frustrating. 

It is therefore useful to limit consideration to the minimum 

number of characters that can effectively be visualized and 

will permit clear cultivar distinctions. At the present 

time, eight such reliable characters seem sufficient. These 

include:. 

leaf divergence 
summer foliage color 
winter foliage color 
main limb angle 

clone sex 
secondary shoot number 
vertical secondary shoot angle 
vertical tertiary shoot angle 

~raditional, superfi-
cial characters 

less common, sub-
tle characters 
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Each of these eight characters have been coded numeri-

cally into convenient groups of absolute values. Ranges of 

each group have been chosen based on several experimental 

group sizes for each character. Each character's range of 

absolute values was divided into groups ranging from two to 

seven. The number of divisions or coded values was dimin-

ished to reduce the subjectivity when applying the codes to 

highly variable cultivars. Characters with a larger number 

of divisions reflect the consistency of values for a given 

cultivar and the necessity of making subtle distinctions. 

The coded numerical divisions for each of the eight 

characters are summarized in Figure 4.1. and Table 4.4. 

Case study in visually dissimilar cultivars 

The arrangement of coded values for the eight charac-

ters is based on cultivar 'Wiltonii' ('Blue Rug') as the 

standard of comparison. That is, the sum of all coded values 

or cultivar index, is the lowest number found in this 

cultivar survey. Juniperus horizontalis 'Wiltonii' scores 

an index value of 9, consisting of 1 values for all charac-

ters except for summer foliage which scores a value of two. 

Cultivars of similar appearance as 'Wiltonii' will have a 

similar polygonal graph outline. Very dissimilar cultivars 

can therefore be expected to produce a very much larger 

polygon and a higher cultivar index. 
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Coded character values for polygonal graph 

analysis 

Character 

leaf divergence 

2. summer foliage color 

3. winter foliage color 

4. main shoot angle 

5. clone sex 

6. secondary shoot number 

7. secondary vertical 
• shoot angle 

8. tertiary vertical 
shoot angle 

Code Values 

1 = 0.0 -0.5 mm (highly appressed) 
2 = 0.5 -1.0 mm (moderately appressed) 
3 = 1.0 - 2.0 mm (moderately diverged) 
3.5 = 1.5 - 2.5 mm) 
4 = 2.0 mm plus (highly diverged) 

1 = silvery-grey ('Hughes') 
2 = steel blue ('Wiltonii') 
3 = blue-green ('Emerson') 
4 = grey-green ('Plumosa') 
5 = medium green ('Emerald Isle') 
6 = deep green ('Jade Spreader') 

1 = very slight to no purpling 
2 = irregular purpling 
3 = uniform purpling 

1 0-10 degrees (procumbent) 
2 = 10-20 degrees (prostrate-spreading) 
3 = 20-30 degrees (decumbent) 
4 = 30-40 degrees (spreading-arching) 
5 = 45-90 degrees (arching to vertical) 
1 female 
1.5 = undetermined 
2 = male 

1 = 15 plus 
2 = 1-14 

1 = 10 degrees plus 
2 = 0-10 degrees 

1 = 1- degrees plus 
2 = 0- to degrees 



WINTER COLOR 

SUMMER COLOR MAIN SHOOT ANGLE 

LEAF DIVERGENCE CLONE SEX 

VERT. SHOOT ANGLE 3 2nd SHOOT NUMBER 

VERT. SHOOT ANGLE 2 

Figure 4.1 Standard axes arrangement in the polygonal graph analysis. 

w ...... ...... 
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Two polygonal graph comparisons of four cultivars are 

provided in Figure 4.2. These illustrate the extremes in 

variability found in the species ('Wiltonii' and 'Plumosa') 

and the extremes in variation found with two clones under a 

single cultivar name ('Douglasii' and 'Silver Sheen'). 

4.2.3. Cultivar Groups 

Cultivars of Juniperus horizontalis have been divided 

in popular literature into two broad landscape use groups: 

ground covers and foundation plants. Although the groups 

are not entirely mutually exclusive, cultivars such as 

'Wiltonii' are associated with ground covers and 'Plumosa' 

types with the foundation group. Groups are based primarily 

on growth habit, mature height and main shoot angle. 

Occasionally there is reference to cultivars in color 

groups, often broadly divided as blue/blue-green 

(glaucescent) and green (glaucescent). 

Leaf divergence (appression) has a major impact on the 

texture of the cultivar, particularly with respect to foliar 

density and light reflectance patterns that contribute to 

overall.foliage color. One occasionally finds reference to 

cultivars as being either of adult or juvenile type. These 

categories do not seem to be as popular as habit and color. 

In general cultivation, "juvenile'' foliage is associated 

with the taller 'Plumosa' group and ''adult" foliage with the 

ground cover types such as 'Wiltonii', 'Bar Harbor', 
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SIL VER SHEEN DOUGLASII 

WIL TONII • PLUMOSA 

figure 4.2 Polygonal graph comparison of visually dissimilar cultivar. 
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'Douglasii' and perhaps 'Glauca'. Thus many gardeners and 

plantsmen find a correlation between leaf divergence and 

habit not found when all cultivars are considered. 

Accounting the three factors of habit, color, and leaf 

divergence, it is possible to arrange cultivars in groups 

that combine all three aspects. Such groups relate to land-

scape function and may serve as useful classes or divisions 

for cultivar evaluations and recommendations. For example, 

'Wiltonii' should not be compared to 'Plumosa' but instead 

should be compared to another prostrate, blue cultivar with 

appressed leaves. Such comparisons within group simplify 

the layout of experimental test sites by suggesting logical 

comparisons for taxonomic as well as ornamental evaluation. 

Since habit, color and leaf divergence are important factors 

in a key, a number of couplets in the key correspond to spe-

cific cultivar groups in Table 4.5. 

Examples of cultivars for each group are provided in 

Table 4.7. The character divisions utilized in the 

polygonal graph are based on natural taxonomic groupings and 

do not necessarily reflect character ranges of ornamental 

merit. • For example, grey-green and blue-green color classes 

of the polygonal graph are not distinctions often made in 

the landscape industry and are collapsed into one blue-green 

group. The same is true with habit and divergence groups 



315 

Table 4.5 Cultivar groups: habit, summer foliage color and 
leaf divergence 

Group Habit Color (summer) Divergence 

P-S-A procumbent silver-blue appressed 
P-S-D procumbent silver-blue diverged 
P-B-A procumbent blue appressed 
P-B-D procumbent blue diverged 
P-BG-A procumbent blue-green appressed 
P-BG-D procumbent blue-green diverged 
P-G-A procumbent green appressed 
P-G-D procumbent green diverged 

D-S-A decumbent silver-blue appressed 
D-S-D decumbent silver-blue diverged 
D-B-A decumbent blue appressed 
D-B-D decumbent blue diverged 
D-BG-A decumbent blue-green appressed 
D-BG-D decumbent blue-green diverged 
D-G-A decumbent green appressed 
D-G-D decumbent green diverged 

A-S-A arching silver-blue appressed 
A-S-D arching silver-blue diverged 
A-B-A arching blue appressed 
A-B-D arching blue diverged 
A-BG-A arching blue-green appressed 
A-BG-D arching blue-green diverged 
A-G-A arching green appressed 
A-G-D arching green diverged 
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which are more highly defined for taxonomic considerations. 

Polygonal graph characters when combined into cultivar group 

divisions are defined in Table 4.6. 

Table 4.6 

Habit: 

Color: 

Cultivar group character equivalents of 
polygonal graph codes 

procumbent 
decumbent 
arching 

silver-blue 
blue 

= main shoot angles codes 1,2 
= code 3 
= codes 4,5 

= summer foliage color code 1 
= code 2 

blue-green = codes 3, 4 
green = codes 5, 6 

Divergence: appressed 
diverged 

= leaf divergences codes 1, 2 
= codes 3, 4 

4.2.4. Taxonomic Coefficient of Similarity 

Comparison of character ranges is a necessary aspect in 

taxonomic separation of cultivars, particularly with refer-

ence to constructing dichotomous keys and determining 

cultivar distinctiveness. A simplified method of calculating 

similarity coefficients has been designed by Sinnot (1981) 

specif i·cally with taxonomic applications in mind. This 

method is suitable for both manual and computer calculations 

based on the formula and program that are provided, respec-

tively. The general manual formula is as follows: 
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(overlaE AB) (overlaE AB) 
/2 

A = cultivar A 

(range A) + (range B) B cultivar B TCS = = 
X 

X = character name 

Comparisons may consist of single characters of known 

importance, or multiple character comparisons by calculating 

mean similarity for several characters of interest. Overall 

similarity is defined as: 

TCS overall = 

C 

TCS = sum of all TCS values for all characters 
compared b/+ cultivars A and B. 

c = number of characters compared 

To minimize the number of characters necessary for use-

ful overall comparisons, the following types of comparisons 

can be made for Juniperus horizontalis: 

1) cultivars originating from a common parent 

cul ti var. 

2) cultivars originating from the same locality or 

seed source. 

3) cultivars belonging to the same cultivar group 

In all these instances, the number of similar charac-

ters is likely to be much greater than the number of 
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dissimilar characters because of common or parallel genetic 

background. Fortunately, cultivars sharing many morpho-

logical similarities are those most commonly misidentified. 

In terms of practical taxonomy, comparisons of superficially 

similar cultivars are more useful than comparisons of highly 

divergent cultivars. 

Case Study in Procumbent cultivars with blue foliage and low 

leaf divergence 

The cultivar group P-B-A (Procumbent-blue-appressed) is 

one of the more commercially significant groups and there-

fore one of primary taxonomic interest in horticulture. 

Although 'Bar Harbor' and 'Wiltonii' command the vast major-

ity of annual sales, two other cultivars are now being 

promoted as replacements or alternatives. 'Blue Horizon' 

and 'Blue Mat' are difficult to separate from the former two 

cultivars and each other by casual observation. Selection 

of characters for this four cultivar comparison allows the 

assumptions that several characters are held constant for 

the comparison, and others are difficult to determine in 

general· cultivation. The following characters have been 

excluded from comparison for the reasons provided: 

clone sex - not present in majority of landscape speci-

mens 



foliage color - uniformly steel blue in all four 

cul ti vars 
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leaf divergence - appressed highly or moderately in all 

four cultivars 

main shoot angle - consistently 0-20 degrees in all 

four cultivars (procumbent) 

vertical shoot angles - not significantly different in 

all four cultivars 

Analysis of branching characters accounts for the 

phenotypic dissimilarities that contribute to different 

foliar densities, shoot distributions, and symmetries of the 

plant. The following characters have been used in the over-

all coefficient of similarity calculations: 

secondary shoot number (SSN) 

first secondary shoot length (FSSL) 

tertiary shoot number (TSN) 

first tertiary shoot length (FTSL) 

Tables of coefficients of similarity for each character 

and overall similarity are provided in Table 4.8. 

Interpretation of the comparisons suggests the following: 

1) total dissimilarities by character are as follows: 

FTSL > TSN > FSSL > SSN ( =0) 

2) total dissimilarities by cultivar are 
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Blue Horizon> Wiltonii = Blue Mat> Bar 

Harbor 

3) Of all six comparisons, 'Blue Mat' and 'Bar Harbor' 

are most alike overall. This is a reasonable result 

in that they differ in first tertiary shoot length 

by slightly less than one-third of the total range 

for that character. 'Blue Mat' might easily pass 

for a false clone of 'Bar Harbor.' 

4) Of all six comparisons, 'Blue Horizon' and 'Blue 

Mat' are least similar with respect to the four 

characters. Their ranges for three characters 

(FSSL, TSN, FTSL) do not overlap at all although 

the secondary shoot number overlap is large. 

Separation of these two cultivars by all of these 

three dissimilar characters is recommended. Non-

overlapping values for one character can occur due 

to sampling size and health of the plants 

measured. A three character comparison is likely 

to be more taxonomically reliable. 

5) The most popular cultivars 'Wiltonii' and 'Bar 

Harbor' seem best separated by first tertiary 

shoot lengths which do not overlap in the popu-

lations studied. Leaf divergence can also be used 

but such small measurements are less precise than 

measurements of large shoot systems. 'Wiltonii' 

is a female clone while 'Bar Harbor' is male when 

mature plants are available. 
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6) Mean overall similarity is .433 which suggests the 

cultivars are different in some respects. If 

foliage color, leaf divergence, main shoot angle, 

and vertical shoot angle are added and considered 

completely similar (TSC = 1.0) for all compari-

sons, the mean overall similarity increases to 

.715. This suggests that character exclusion 

biases the mean overall similarity downward. It 

is theoretically possible to add additional char-

acters that hold constant for all cultivars, and 

calculate a group mean approaching 1.0 or total 

in-group similarity. Character exclusion may 

therefore be necessary to uncover or partition 

meaningful sources of variation between cultivars 

when variation between taxa is relatively small. 

Case Study in Procumbent cultivars with green, diverged 

leaves 

The P-G-D cul ti var group ( Procumbent - green - di verged) 

is not a group that is presently of great economic impor-

tance. However, 'Prince of Wales' is becoming increasingly 

popular with major nursery wholesalers in the United States 

and Europe. Thus, the separation of this cultivar from two 

older ones, 'Filicina' and 'Glenmore' may become important 

in the future. 'Filicina', in particular 1 is still in the 



Table 4.8 

Wiltonii 

Wiltonii 

Bar Harbor 

Blue Horizon 

Wiltonii 

Wiltonii 

Bar Harbor 

Blue Horizon 

Wiltonii 

Wiltonii 

Bar Harbor 

Blue Horizon 

Wiltonii 

Wiltonii 

Bar Harbor 

Blue Horizon 
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Taxonomic coefficients of similarity for four 

cultivars of the P-B-A group (Procumbent-

blue-appressed). 

secondary shoot number 

Bar Harbor Blue Horizon Blue Mat 

.685 .938 .714 
TCSSSN = .802 

.812 .857 

.804 

first secondary shoot length 

Bar Harbor Blue Horizon Blue Mat 

* .70 .015 .625 
TCSFSSL = .45 

.733 .633 

* .000 

tertiary shoot number 

Bar Harbor Blue Horizon Blue Mat 

* .66 .000 .66 
TCSTSN = .385 

.33 .66 

* .000 

first tertiary shoot length 

Bar Harbor Blue Horizon Blue Mat 
* * * .000 . 29 .000 

* * TCSFTSL = .097 
.000 .29 

* .000 
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Table 4.8 continued 

overall similarity and number of dissimilar characters 

Wiltonii Bar Harbor Blue Horizon Blue Mat 

Wiltonii .511 (1) .311 (3) .499 (1) 
TCS = .433 

Bar Harbor .468 (2) .61 (1) overall 

Blue Horizon .20 (3) 

source, total, and mean of dissimilarities by cultivar and source 

SOURCE 
Cultivar SSN FSSL TSN FTSL TOTAL MEAN 

Wiltonii 0 1 1 3 5 1.25 

Bar Harbor 0 0 1 3 4 1.00 

Blue Horizon 0 2 3 3 8 2.00 

Blue Mat 0 1 1 3 5 1. 25 

TOTAL 0 4 6 12 22 1. 375 

MEAN 0 1 1.5 3 1.375 

* = dissimilarity = TSC .333 
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trade and widely found in private and public collections as 

a result. A newer selection, 'Emerald Isle' appears to be 

of this same group and is a likely cultivar comparison. As 

in the previous comparison, habit, foliage color, and leaf 

divergence are regarded as functionally constant in this 

comparison. Table 4.9 presents the results of similarity 

calculations. 

These data suggest the following taxonomic conclusions: 

1) Characters in order of importance taxonomically in this 

cultivar group. 

SSN > TSN > FSSL > FTSL 

In that these characters are arranged in different 

order than with the P-B-A group, it is revealed that 

some characters are of more importance in some groups 

than in others. Most notable is that secondary shoot 

number was not significantly dissimilar in any P-B-A 

comparison but was significant in 5 out of 6 compar-

isons in the P-G-D group. 

2) Mean overall similarity was .315 for this comparison, 

which is lower than for the P-B-A group comparison. 

This may be a result of more diverse geographic origins 

of the P-G-D group. The comparison of 'Prince of Wales' 

from Canada to 'Filicina' from the Rocky Mountains pro-

duced a mean overall TSC value of only .07, suggesting 

this comparison may be morphologically unwarranted. 

However, 'Prince of Wales' and 'Filicina~ by reason of 
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dense foliag~ do not convey their dissimilarity as two 

sparsely-branched cultivars might do. Even if this one 

comparison is removed from the mean overall calcula-

tion, the group value is only .364 which is still lower. 

If the two most similar cultivars, 'Emerald Isle' and 

'Prince of Wales' are not compared, the value is .26 

for the overall mean similarity for the group. 

3) The most dissimilar cultivars, 'Prince of Wales' and 

'Filicina' are separable by all four characters examined. 

However, the likelihood of overlap in first secondary 

shoot length is great since the two ranges are separated 

only by a few millimeters at most. Sampling procedures 

and environmental conditions are likely to make first 

secondary shoot length a less reliable character. 

4) The most similar cultivars, 'Emerald Isle' and 'Prince 

of Wales' share only secondary shoot number as dissimilar. 

This suggests these two have been selected for a similar 

branching pattern with the exception of secondary shoot 

number. Secondary shoot number ranges for these two 

cultivars are about as different as for any two cul-

tivars studied at this time, and should prove very 

reliable taxonomically. 
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Taxonomic Coefficients of similarity for four 
cultivars of the P-G-D group (Procumbent-
green - diverged) 

Filicina Glenmore Emerald Isle Prince of Wales 

Filicina 
SSN 
FSSL 
TSN 
FTSL 
Overall 
# Dis 

Glenmore 
SSN 
FSSL 
TSN 
FTSL 
Overall 
# Dis 

Emerald Isle 
SSN 
FSSL 
TSN 
FTSL 
Overall 
# Dis 

TSC 
X = 

* .00 
.46 

* .00 
.50 
.24 

2 

SSN = .093 
FSSL = .408 
TSN = .105 
FTSL = .658 

.56 
* .oo 
* .00 

.50 

.26 
2 

* .oo 
.51 

* .00 
1.00 

.38 
2 

.oo 

.00 

.00 
• 29 

.07 
4 

.00 

.58 

.00 

.83 

.35 
2 

.00 

.90 

.63 

.83 

.59 
1 

* 
* 

* 

* 

* 

* 
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Evaluation 
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Although the number of existing cultivars of~-

horizontalis is large, present and future landscapes may 

require character combinations that do not now exist. For 

example, the habit of 'Alpina', color of 'Blue Chip' and 

density of 'Prince of Wales' has not been cor.~ined, but 

would make a very useful specimen. Future cultivar selec-

tions may also center around improving existing cultivars in 

which several improved selections need to be evaluated simul-

taneously. Determination of which new combinations are good 

and which improvements should be named has been a highly 

subjective process. Many individuals have an intuitive idea 

of what makes a juniper marketable, but these selection and 

evaluation criteria are seldom,if eve~ stated. Several recom-

mended guidelines for determining ornamental superiorit} by 

character are provided in Table 4.10. 



Table 4.10 

Character 

Habit 

Symmetry 

Plant center 

Branching pattern 

Shoot angles 
Leaves 

divergence 
color 

Sex 

length 
width 
arrangement 

Stomatic bands 

Phomopsis 
resistqnce 

Percentage 
of rooting 
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Recommended criteria for cultivar selection 
and evaluation in Juniperus horizontalis 
Moench. 

Desirable Aspect 

Procumbent is best; if decumbent or ascending, 
vertical shoots should be densely branched 

Uniform radial symmetry simplifies nursery pruning 
and handling of container stock 

Densely branched, covering main limbs; should 
produce numerous shoots when plants cut back 

Branching should exceed the parameters of foliar 
density (section 3.3.1.) in several cate-
gories, preferably including: 

high secondary shoot number (20 +) 
high tertiary shoot number (11 +) 
high secondary shoot length (45 mm+) 
shoots from facial leaves (2 or more 

per whip shoot) 
(not correlated with commercial value) 

(not correlated with commercial value) 
Extreme dark greens, silvery blues, deep blue 

greens for summer; non-coloring or intense 
silver or reddish-purple in winter (avoid 
weak coloring) 

(not correlated with commercial value) 
(not correlated with commercial value) 
(not correlated commercial value) 
Female clones with abundant cones when young 

are an added source of appeal; 
Very whitened adaxial stomatic bands provide 

a more intense silvery appearance in 
glaucous cultivars; such whitened bands 
decrease the attractiveness of dark green 
selections by creating light/dark 
contrasts in the foliage mass 

Susceptibility should be tested by technical 
screening procedures; or evaluated after 
10 years of growth in a blight prone region 
in comparison to better known cultivars. 
Resistance is highly desirable for 
nationwide marketing 

All new selections should be propagated to 
determine any rooting difficulties that 
may arise from hybridization to slow-
rooting species 
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4.4 Recommendations for Future Research 

The predictable popularity of cultivars of Juniperus 

horizontalis in future years creates the need for new and 

refined understanding of the species and its variations. 

The following projects seem worthy of consideration. 

1. complete data set for new and little known 

cul ti vars. 

2. investigate new taxonomic characters. 

3. refine "cultivar fingerprinting" by chemical anal-

ysis by understanding seasonal variation, inter-

clone variability and expanding the number of cul-

tivars studied. 

4. develop technical procedures for screening 

Phomopsis resistant clones in preference to casual, 

conflicting observations. 

5. refine taxonomic keys by adding new cultivars, 

improving character ranges, adding new characters, 

and adding additional couplets for each cultivar. 

This should permit nationwide or international use 

of the key in horticultural circles. 
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5. GLOSSARY OF TEru~s 

Abaxial = the lower or dorsal side of a leaf (or ther 
struct re) that is a\·ay from the stem (or ther) axis. 

Adaxial = the upper or ventral s:de of a leaf (or ot er 
structure} that is next to the stern (or other} axis. 

Adult foliage= the scale-like foliage t~ et· at bears 
appressed, srr.all lea\·es. (see also Ju\·e. i_e fo-iage) 

Apicu,ate = tipped with a sma sharp poi.t .ct repre-
senting an obvi us extension of the Li·-vein or ~cro, 
but harsh or shar to touch. (Lawrence 1J55l 

Apical lea£ divergence= leaf diverge.ce eas redo e-
half inch below the a ex of the term~nal whip sh t 
any of its lateral shoots, 

Appression = pressed close_y to the stem axis with a 
divergence of less than 15 degrees or ~1. 

Basal Leaf Divergence = leaf di ·ergence measured o~ .. e-
ha::: inch above the base of the termina_ \'hi. s oo+- n 
any of its _atera~ shoots. 

Branch= any di·ision of the foliage r vegeta-~ ·e axis. 

Current year's grm,·th = the most recent in rei.eI;.t 
vegetati\~e tissue in the branching s_·ste .. 

Clone= a vegetati·e populatio or grou of i di ·i ·-a~s 
having an identical genot:pe with cs are.t a~d ther 
propagules fron the same pare.t. 

Decurr.bent = with mai limbs re ~ini..g o~ the gr nd, 
but with whip shoots ascending. (se a·so rocu:. e~~) 

Di ergence = the degree that o e stru ture ~s s rea 
from another structure; us a:ly leaf s.rea~ fr rn ste~s 
on which they are attached. 

Facial Leaf= the upper or o ·er leaves, o si~e at a 
node (1S degrees) when shoots are vie ·e ara le t 
the ground. (see also lateral leaf). 

First secondary shoot = o ..... dest seco .. dar_· sh o 
terminal whip shoo. 

First auaternar shoot = o des- quaterHar_· sh ot 
terminal \ ·hip shoot. 

n .. e 
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First tertiary shoot= oldest tertiary shoot on the 
terminal whip shoot. 

Foliage= the entire visible mass of vegetative tissue, 
including leaf, stems and all branches. 

Free leaf length= the length of the unattached, 
diverging portion of a leaf. 

Free leaf width= the width of the unattached, diverging 
portion of a leaf. 

Genotype= the genetic constitution of a particular 
individual. 

Glaucescence = the degree of whitened epicuticular wax 
visible on vegetative tissue. 

Horizontal secondary shoot angle= the angle between 
secondary shoots of intermediate age and the terminal 
shoot from which they have developed, as viewed from 
the top of the terminal whip shoot. 

Horizontal tertiary shoot angle= the angle between 
tertiary shoots of intermediate age and the secondary 
shoots from which they have developed, as viewed from 
the top of the secondary shoot. 

Intermediate foliage= the semi-sharp foliage type 
bearing leaves intermediate in size and divergence 
between adult and juvenile foliage types. 

Introgression = introgressive hybridization= the 
repeated backcrossing of hybrids to either one or both 
parental species. 

Juvenile foliage= the sharp foliage type that bears 
diverging, acicular leaves (see also adult foliage). 

Lateral leaf= the right and left leaves, opposite at a 
node (180 degrees) as viewed when the shoot is parallel 
to the ground. 

Lateral shoots= the sum total of all shoots from one 
or more order of branching arising from the side of a 
primary shoot axis of any order (i.e., the lateral 
shoots of a terminal whip shoot include all the secon-
dary, tertiary and quaternary shoots as a collective 
unit for discussion). 

Lateral whip shoot= several current-year increments of 
growth on the whip shoot, developed laterally from the 
primary axis of the entire whip shoot, positioned 
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perpendicular to the main axis or projecting at an angle 
towards the periphery of the plant. Leaf divergence= 
the distance between the extreme leaf apex and stem to 
which the leaf is attached, measured along a line per-
pendicular to the stem. 

Main limb= major branches from the trunk with 5 years 
of more secondary growth. 

Main limb angle= the smallest of two angles that a 
whip shoot forms with the ground as measured midpoint 
on any radius from the plant's center and as viewed 
from the side of the whip shoot. 

Monoclonal cultivar = a cultivar consisting of one and 
only one clone in general commerce or collections. 

Phenotype= the visible morphological appearance of a 
particular taxon. 

Point of growth separation= the node or series of 
nodes that delimit the current year's growth increment 
from the past year's growth increment. 

Polyclonal cultivar = a cultivar consisting of two or 
more distinct clones in general commerce or collections. 

Procumbent = with main limbs reclining on the ground 
with whip shoots lying flat on the ground rather than 
ascending (see also decumbent). 

Quaternary shoot= a fourth order division of the 
branching system; offshoots of the tertiary branches. 

Second-year leaf divergence= leaf divergence measured 
on the past year's growth increment. 

Secondary shoots= a second order division of the 
branching system; offshoots of the terminal whip shoot. 

Shoot angle= see Horizontal shoot angle, Vertical 
shoot angle, Main limb angle. 

Spreading-arching= with main limbs positioned at a 20 
to 50 degree angle to the ground, often radiating out-
ward from the center. 

Spur shoot= a tufted shoot system consisting of several 
years of growth, consisting of shoots with lateral 
branches equal or greater in length than the primary 
axes or branching dichotomously; an a.symmetrical shoot 
( see also whip shoot). 
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Stern leaves= leaves in any order of branching that 
give rise to lateral shoots from their axes. 

Strobilus = a cone of Gymnosperm taxa. 

Ternately whorled= with 3 leaves per node, arranged at 
approximately a 120 degree angle to each other. 

Terminal shoot= terminal whip shoot. 

Terminal whip shoot= the current year's increment of 
growth on the whip shoot continuous with the primary 
axis of the entire whip shoot, positioned radially from 
the plant's center. 

Tertiary shoot= a third order division of the branching 
system; offshoot of secondary shoots. 

Vertical secondary shoot angle= the angle between 
secondary shoots of intermediate age and the terminal 
shoot from which they have developed, as viewed from 
the side of the terminal whip shoot. 

Vertical tertiary shoot angle= the angle between ter-
tiary shoots of intermediate age and the secondary 
shoots from which they have developed, as viewed from 
the side of the secondary shoot~ 

Whip shoot= a vigorous shoot axis consisting of several 
years' growth, consisting of shoots with lateral 
branches less than the length of the primary axes; a 
bilaterally symmetrical shoot. 
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6. Glossary of Latin Cultivar Names 

'Admirabilis' = admirable (Plumfield Nursery List 1961) 
'Adpressa' = stems pressed closely to the ground 
'Alpina' = from alpine regions 
'Argentea' = silver foliage color 
'Caespitosa' = growing in dense clumps 
'Cornpacta' = dense, compact foliage 
'Douglasii' = named for the Douglas Nursery, Illinois 
'Eximia' = distinguished; out-of-the-ordinary 
'Filicina Minima'= small and fern-like 
'Glauca' = waxy blue 
'Glomerata' = foliage clustered in rounded heads 
'Gracilis' = having slender shoots 
'Hudsonica' = from the Hudson River area 
'Humilis' = very low-growing 
'Livida' = lead-colored or bluish-grey foliage 
'Marcellus'= a Roman surname; not subject to rules of 

uniform gender ending 
'Montana'= from mountainous areas; named for the state 

which is mountainous 
'Petraea' = rock-loving; (from the Rocky Mountains) 
'Planifolia' = with flat foliage sprays 
'Pulchella' = "beautiful dwarf" (Plumfield Nursery List 

1961) 
'Repens' = creeping 
'Subglauca' = nearly glaucous or waxy blue 
'Variegata' = variegated with chimera! tissue in white 

or yellow 
'Venusta' = handsome; charming 
'Viridis' = having green foliage 
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8 . APPENDIX 

Summary of ornamental cultivar characteristics. 

Cultivar Habit SFC LD Sex pp 

Admirabilis dee SB/BG HD M u 
Adpressa pro GG MA u R 
Alpina ert GG MD F u 
Andorra 

Compact a/sp GG MD M? vc 
Argentea pro SB MA u R 
Aunt Jemima dee GG MD M? u 
Bar Harbor pro SB HA M VC 
Big Sky pro BG 1-'iA u VR 
Blue Acres pro BG HD u UC 
Blue Chip pro Si/SB HD u C/VC 
Blue Horizon pro SB MA u C 
Blue Mat pro SB MA u UC 
Coast of Maine pro Si/SB HA M VR 
Douglas ii dee SB/BG MA F VC 
Dunvegan Blue dee SB HD u R 
Emerald Isle pro MG HD u UC 
Emerald 

Spreader pro MG/DG MA u C 
Emerson pro/dee BG HD F UC 
Eximia pro BG HD u R/VR 
Filcina pro MG HD F C/UC 
Fountain dee GG MD M? R/VR 
Glauca pro SB MA u VC/C 
Glenmore pro MG HD F UC 
Glomerata pro DG HA F UC/R 
Green Acres pro MG/DG HD u UC 
Grey Pearl dec/ert GG HD u VR 
Hermit dee Si/SB MD u R/VR 
Hughes dee Si .tvf..A M C/VC 
Humilis pro BG MA F VR 
Jade River pro BG MA u VR 
Jade Spreader pro DG MA M C/UC 
Livida pro Si/BG HD u UC 
Livingston dee Si/SB HA F UC/R 
Marcellus dee BG HD F? UC/R 
Mother lode pro G HA F? VR 
Petraea pro BG MD M R/VR 
Planifolia pro Si/SB MA u VR 
Plumosa dee GG HD M vc 
Prince of 

Wales pro MG MD M C/UC 
Procumbens pro BG HD u VR/ex? 
Prostrata pro BG HA u VR 
Pulchella pro/dee BG HD F UC/R 
Repens pro GG/BG HA F VR 
Rowe pro SB HA F VR 



8. APPE DIX (continued) 

Summary of ornamental cultivar characteristics. 

Cultivar Habit SFC LO 
Schmidt pro/dee BG HD 
Silver Sheen pro GG/BG HA 
Subglauca pro GG MA 
Tures dee GG HD 
Turquoise 

Spreader pro SB MA 
Variegata dee BG/Var MD 
Venusta pro BG/SB HA 
Watnong pro SB HA 
Webberi dee SB MA 
Wilms dee GG HD 
Wiltonii pro SB HA 
Wisconsin pro BG/SB HD 
Youngsto 'n dee GG HD 
Yukon Belle pro Si/Sb MA 

key to abbreviations: 

Habit: dee = decurnbent 
ert = erect 
pro = procumbent 

SFC: S •:ER FOLIAGE COLOR 
BG= blue=green 
DG = dark green 
G = golden-yellow 
GG = grey-green 

G = medium green 
SB= steel blue 
Si= silvery-blue 
Var= variegated yellow 

LO: LEAF DIVERGE CE 
HA= highly appressed 
HD= highly diverged 
MA= moderately appressed 
ME= moderately diverged 

Sex 
F 
F 
u 
M 

F 
F 
F 
u 
M? 
F 
u 
u 
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pp 
R/ .R 

R 
R/ • 
-c 

c;·-c 
R! (.;C 
R/ .R 
R/ R 
C/CC 
UC 

C 
CC1R 
:c 
cc 

PP: present popularity in nited States nurser; trade 
(private collections and foreign .. urseries w.:11 

differ). 
C = common 
ex= clone possib e extinct 
R = rare 
UC= unco on 
VC = very common 
VR = ver 1 rare 
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