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Summary

The identification of Cupressaceae taxa, except for
some local and easily distinguishable taxa, is diffi-
cult even for specialists. One reason for this is the
lack of a complete key including all Cupressaceae
taxa, another reason is that diagnoses and descrip-
tions are spread over several hundred publications
which are sometimes difficult to access. Based on
morphological studies of about 3/4 of the species and
a careful compilation of the most important descrip-
tions of Cupressaceae, a first identification key for
the entire Cypress family (Cupressaceae) could be
set up. The key comprises any of the 30 genera, 134
species, 7 subspecies, 38 varieties, one form and thus
all 180 taxa recognized by FARION (2001). The key
uses mainly features of adult leaves, female cones
and other characters which are all relatively easy to
be used.

Introduction

One of the first species to be published accord-
ing to the “International Code of Botanical
Nomenclature” was Cupressus sempervirens L.
in 1753, the last was Xanthocyparis vietnamen-
sis FARION & HIEP in 2002. During this long
time, several hundred descriptions for taxa of
all ranks in Cupressaceae were published. De-
spite the fact that many species are cultivated
world wide, only regional keys have been set
up. There is neither a key for all genera of the
family, nor a full key for all members of such

! Data matrix inclusive illustrations for interactive identification
using DELTA/INTKEY available on http://www.boga.ruhr-uni-
bochum.de/spezbot/publikationen.htm

Zusammenfassung

Bestimmungsschliissel fiir die Familie der Cup-
ressaceae

Die Bestimmung von Cupressaceae-Taxa ist mit
Ausnahme einiger lokaler und leicht bestimmbarer
Taxa schwierig, selbst fiir Spezialisten. Ein Grund,
warum es noch keinen vollstindigen Bestimmungs-
schliissel mit allen Cupressaceae-Taxa gibt ist, dass
die Sippen-Beschreibungen sich auf mehrere hundert
Publikationen verteilen, welche teilweise schwierig
zu beschaffen sind. Etwa 3/4 der Cupressaceae-Ar-
ten wurden morphologisch untersucht und die wich-
tigsten Beschreibungen zusammengefasst, daraus
wurde dann der erste vollstindige Bestimmungs-
schliissel fiir Cupressaceae erstellt. Der Bestim-
mungsschliissel enthdlt 30 Gattungen, 134 Arten,
7 Unterarten, 38 Varietiten, eine Form und damit
alle 180 Taxa nach FARJON (2001). Es werden vor-
wiegend Merkmale von adulten Blittern, weiblichen
Zapfen und andere Merkmale verwendet, welche alle
relativ leicht erkennbar sind.

important genera like Callitris, Cupressus and
Juniperus. In many cases geographic informa-
tion is used in keys, what makes them often
inappropriate to determine material hold in
collections such as arboreta and botanical gar-
dens. In their natural habitat, it is mostly quite
simple to determine Cupressaceae, as there is
usually only a limited number of Cupressaceae
native to a region.

Materials and methods

Nomenclature and taxonomy are generally adopted
from FARJON (2001). The key is based on morpho-
logical studies of about 3/4 of the species and a
careful compilation of the relevant bibliography.
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Keys were performed using the DELTA-package
(DALLWITZ 1974, 1980; DALLWITZ et al. 1993, 1995,
1999, 2000). All data collected from own examina-
tions and the bibliography were entered into a
DELTA matrix. These taxa studied can be grouped
in three parts. The first group comprises those taxa
which are frequently grown in Germany even out-
side botanical gardens. Access to material was not or
hardly limited for this group, and morphological,
especially morphometrical characters are supposed
not to differ markedly from natural conditions. This
was mostly proven by comparing data from the
bibliography with ours. The data sets as well as the
range for many characters were however emended
markedly even for this group. A second list com-
prises the taxa which are usually only found in scien-
tific collections such as botanic gardens and arbo-
reta. It may be suspected that these taxa are grown
under conditions more different from their natural
environment. This might result in differences to
material collected from natural sites, and we tried to
get material from different sources and compared the
results carefully with data from the bibliography.
The third group comprises those taxa for which no
material could be accessed and only data from the
bibliography and herbarium samples could be in-
cluded. Cultivars were excluded, it is however
mostly possible to identify cultivars as well, if char-
acters like size and habit are excluded. The identifi-
cation of herbarium samples is conditionally possi-
ble, if character colour is not necessary.

List 1 (Species occurring in Germany also
outside of botanical gardens and botanical
collections; frequently cultivated taxa)

Chamaecyparis lawsoniana, Chamaecyparis
obtusa var. obtusa, Chamaecyparis pisifera,
Cryptomeria japonica, Cunninghamia lanceo-
lata, Cupressus arizonica var. glabra, Cupres-
sus sempervirens, Juniperus chinensis var.
chinensis, Juniperus communis var. COmmunis,
Juniperus horizontalis, Juniperus sabina var.
sabina, Metasequoia glyptostroboides, Micro-
biota decussata, Platycladus orientalis, Se-
quoiadendron giganteum, Taxodium distichum
var. distichum, Thuja occidentalis, Thuja pli-
cata, Thujopsis dolabrata var. dolabrata, Xan-
thocyparis nootkatensis.

List 2 (Species occurring in Germany only in
botanical gardens or botanical collections; BG
= botanical garden, A = arboretum, RBG =
Royal Botanical Garden)

Actinostrobus pyramidalis: BG Halle (Saale),
BG Miinchen; Athrotaxis cupressoides: BG

Bonn; Athrotaxis laxifolia: BG Bonn, BG Diis-
seldorf; Athrotaxis selaginoides: BG Bonn;
Austrocedrus chilensis: BG Bonn, BG Diissel-
dorf, Palmengarten Frankfurt (Main); Calo-
cedrus decurrens: BG Bochum, Essen Gruga-
park, Palmengarten Frankfurt (Main), BG
Frankfurt(Main), BG Strasbourg; Callitris
canescens: BG Halle (Saale); Callitris columel-
laris: BG Bonn; Callitris drummondii: BG
Bochum; Callitris endlicheri: BG Berlin, BG
Diisseldorf; Callitris oblonga: A Freiburg;
Callitris preissii: BG Bochum, BG Bonn; Cal-
litris rhomboidea: BG Bochum; Callitris verru-
cosa: BG Bochum; Calocedrus formosana: BG
Diisseldorf, BG Bonn; Calocedrus macrolepis:
Dortmund Rombergpark; Chamaecyparis for-
mosensis: BG Diisseldorf; Chamaecyparis
obtusa var. formosana: A Giintertal, Chamae-
cyparis thyoides var. henryae: BG Mainz;
Chamaecyparis thyoides var. thyoides: BG
Bochum, Dortmund Rombergpark; Cunning-
hamia  konishii: Palmengarten  Frankfurt
(Main); Cupressus arizonica var. arizonica: BG
Mainz, Flora Koln, Esveld, Dortmund Rom-
bergpark; Cupressus arizonica var. montana:
BG Bayreuth; Cupressus arizonica var. ne-
vadensis: BG Bayreuth; Cupressus bakeri:
Dortmund Rombergpark, Palmengarten Frank-
furt (Main), A Freiburg, RBG Kew; Cupressus
cashmeriana: BG Bochum, BG Bonn, BG
Hamburg, BG Berlin, A Freiburg; Cupressus
chengiana var. chengiana: RBG Kew, A
Trompenburg; Cupressus chengiana var. jian-
gensis: private; Cupressus duclouxiana: BG
Miinchen, BG Bochum; Cupressus dupreziana
var. atlantica: BG Berlin, BG Bayreuth; Cu-
pressus dupreziana var. dupreziana: BG Bo-
chum, BG Bonn, BG Hamburg, BG Berlin, A
Freiburg; Cupressus funebris: BG Frankfurt
(Main), BG Bochum, BG Berlin, A Freiburg,
BG Marburg, BG Miinchen; Cupressus gigan-
tea: BG Marburg, BG Bochum, BG Bayreuth;
Cupressus goveniana var. abramsiana: Flora
Koln; Cupressus goveniana var. goveniana: BG
Miinster, BG Bochum, BG Bayreuth, A Frei-
burg; Cupressus guadalupensis var. forbesii:
BG Bayreuth; Cupressus guadalupensis var.
guadalupensis: BG Bayreuth; Cupressus lusi-
tanica var. benthamii: BG Bochum; Cupressus
lusitanica var. lusitanica: BG Bochum, BG
Hamburg, BG Halle (Saale); Cupressus mac-
nabiana: BG Hamburg, BG Mainz, RBG Kew;
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Cupressus macrocarpa: BG Halle (Saale), BG
Bochum, Dortmund Rombergpark, BG Mar-
burg; Cupressus sargentii: BG Hamburg, BG
Bayreuth; Cupressus torulosa: A Trompenburg,
BG Berlin, BG Hamburg; Diselma archeri: BG
Bonn; Fitzroya cupressoides: BG Diisseldorf,
Palmengarten Frankfurt (Main), A Freiburg;
Fokienia hodginsii: BG Diisseldorf, BG Bonn,
Palmengarten Frankfurt (Main); Glyptostrobus
pensilis: BG Bochum, BG Bonn; Juniperus
ashei: BG Hamburg, BG Berlin; Juniperus
bermudiana: Esveld; Juniperus cedrus: BG
Bochum, BG Bonn, BG Marburg; Juniperus
chinensis var. sargentii: BG Bochum, BG Ber-
lin; Juniperus communis var. depressa: BG
Bochum; Juniperus communis var. saxatilis:
BG Berlin, BG Bochum, BG Miinchen; Junipe-
rus deppeana var. deppeana: A Freiburg; Juni-
perus drupacea: BG Bochum, BG Hamburg,
BG Diisseldorf, Esveld; Juniperus excelsa
subsp. excelsa: BG Miinster, BG Berlin; Juni-
perus excelsa subsp. polycarpos: BG Berlin;
Juniperus flaccida var. flaccida: private; Juni-
perus indica: BG Berlin; Juniperus mono-
sperma: BG Mainz, BG Berlin; Juniperus
occidentalis var. occidentalis: BG Berlin; Juni-
perus osteosperma: BG Berlin, BG Mainz;
Juniperus oxycedrus subsp. badia: BG Halle
(Saale); Juniperus oxycedrus subsp. macro-
carpa: BG Bochum, BG Halle (Saale); Junipe-
rus oxycedrus subsp. oxycedrus: BG Bochum,
BG Berlin; Juniperus phoenicea subsp.
phoenicea: BG Bochum, BG Bonn, BG Berlin,
BG Mainz, BG Miinster; Juniperus phoenicea
subsp. turbinata: BG Berlin; Juniperus pin-
chotii: BG Halle (Saale); Juniperus pingii var.
wilsonii: Esveld; Juniperus procera: BG Bo-
chum, BG Bonn; Juniperus procumbens: BG
Bochum, BG Bonn; Juniperus pseudosabina:
BG Berlin; Juniperus recurva var. coxii: pri-
vate; Juniperus recurva var. recurva: BG Ber-
lin; Juniperus rigida subsp. conferta: BG Bo-
chum, BG Halle (Saale), BG Berlin, Dortmund
Rombergpark; Juniperus rigida subsp. rigida:
BG Bochum, BG Berlin, BG Halle (Saale), BG
Leipzig; Juniperus sabina var. davurica: BG
Berlin, BG Bochum; Juniperus scopulorum:
BG Diisseldorf; Juniperus semiglobosa: BG
Berlin; Juniperus squamata: BG Bochum, BG
Berlin; Juniperus thurifera: BG Hamburg, BG
Bochum, BG Berlin; Juniperus virginiana var.
silicicola: A Freiburg; Juniperus virginiana
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var. virginiana: BG Bochum, BG Mainz, BG
Dortmund, Essen Grugapark, BG Berlin; Libo-
cedrus  bidwillii: Palmengarten  Frankfurt
(Main); Libocedrus plumosa: Palmengarten
Frankfurt (Main); Papuacedrus papuana var.
papuana: BG Bonn; Papuacedrus papuana
var. arfakensis: BG Bonn; Pilgerodendron
uviferum: Palmengarten Frankfurt (Main), A
Giintertal; Sequoia sempervirens: BG Bochum,
BG Diisseldorf; Taiwania cryptomerioides: BG
Diisseldorf; Taxodium distichum var. imbrica-
tum: BG Bochum, Palmengarten Frankfurt
(Main); Taxodium mucronatum: BG Diissel-
dorf, BG Freiburg, A Giintertal; Tetraclinis
articulata: BG Diisseldorf, BG Bonn, BG Bo-
chum; Thuja koraiensis: BG Bochum, Dort-
mund Rombergpark; Thuja standishii: BG
Bochum; Thujopsis dolabrata var. hondai: BG
Mainz; Widdringtonia cedarbergensis: BG
Bochum; Widdringtonia nodiflora: BG Bo-
chum; Widdringtonia schwarzii: BG Bonn.

List 3 (Species which were not available in
Germany and adjacent regions. Data are only
from herbarium samples and literature)

Actinostrobus acuminatus, Actinostrobus are-
narius, Callitris baileyi, Callitris macleayana,
Callitris monticola, Callitris muelleri, Callitris
neocaledonica, Callitris roei, Callitris sulcata,
Cupressus arizonica var. stephensonii, Junipe-
rus angosturana, Juniperus barbadensis var.
barbadensis, Juniperus barbadensis var. lu-
cayana, Juniperus blancoi var. blancoi, Junipe-
rus blancoi var. mucronata, Juniperus brevifo-
lia, Juniperus californica, Juniperus chengii,
Juniperus chinensis. var. tsukusiensis, Junipe-
rus coahuilensis var. arizonica, Juniperus coa-
huilensis var. coahuilensis, Juniperus comi-
tana, Juniperus communis var. megistocarpa,
Juniperus communis var. nipponica, Juniperus
convallium var. convallium, Juniperus conval-
lium var. microsperma, Juniperus deppeana
var. pachyphlaea, Juniperus deppeana var.
robusta, Juniperus deppeana var. sperry, Juni-
perus deppeana var. zacatecensis, Juniperus
durangensis, Juniperus flaccida var. martinezii,
Juniperus flaccida var. poblana, Juniperus
foetidissima, Juniperus formosana f. formo-
sana, Juniperus formosana f. tenella, Juniperus
gamboana, Juniperus gracilior var. ekmanii,
Juniperus gracilior var. gracilior, Juniperus
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gracilior var. urbaniana, Juniperus jaliscana,
Juniperus komarovii, Juniperus monticola,
Juniperus occidentalis var. australis, Juniperus
oxycedrus subsp. transtagana, Juniperus pingii
var. pingii, Juniperus przewalskii, Juniperus
sabina var. arenaria, Juniperus saltillensis,
Juniperus saltuaria, Juniperus saxicola, Juni-
perus standleyi, Juniperus taxifolia, Juniperus
tibetica, Libocedrus austrocaledonica, Libo-
cedrus chevalieri, Libocedrus yateensis, Neo-
callitropsis  pancheri, Thuja sutchuenensis,
Widdringtonia whytei.

The key uses mainly features of adult leaves
and female cones. Male cones and juvenile
leaves are accessable only a limited time in the
year or even during the whole plant life. The
data matrix is therefore not sufficiently com-
plete. For this reason we tried to focus on char-
acters which are available throughout the year.
Many taxa start forming adult leaves not before
they are three or four years old. Determination
of Cupressaceae using only vegetative charac-
ters is sometimes not possible, but many spe-
cies have typical leaves or even branchlets, and
those characters are used in the key as well
(Fig. 1). In the key only characters are used
which distinctly separate two or more groups.
The sole exceptions are two varieties (Chamae-
cyparis thyoides var. henryaelvar. thyoides,
Juniperus occidentalis var. australis/var. occi-
dentalis) with only overlapping character
ranges. For most key steps, several non-
overlapping characters are offered either to
facilitate correct decisions or to allow the iden-
tification in cases of incomplete material.
Sometimes some overlapping features are
added to the use of distinct characters, if such
combinations with supplementary characters
make decisions easier. Almost all features are
illustrated. The illustrations in the key are re-
garded as examples for character states and do
not show necessarily the taxon under consid-
eration at this point of the key. The taxa are
however always mentioned in the legend. For
some taxa diagnostic characters are illustrated
(numbers in brackets after the taxon name),
which allow to recognize a taxon directly from
the illustration.

Characters in the key are described in an
abbreviated form to make it shorter and easier
to read. The characters mean the following:

1. leaves = only adult leaves, except if juvenile
leaves persist for decades (e.g. Taiwania cryp-
tomerioides);

2. length/width/colour of leaves = only on ultimate
branchlets, but not on the last leaf pair;

3. length/width of female cones = open as well as
closed female cones;

4. length/width of seed = length is from hilum to the
top of the micropyle, right-angled to it the width
(measures at maximum extent);

5. margin of scale leaves only visible with strong

lens (min. 20x);

. seeds with tubercle only visible with lens (10x);

. resin glands only on ultimate branchlets;

. coating of female cones (Juniperus) only after

maturity not in earlier stages;

9. investigate the white stripes on the adaxial side of
needle leaves not in basal and terminal position
but between.

(el NNe)

The key is composed of a “key to the gen-
era” including all accepted genera, and of sev-
eral “keys to the species” for each genus with
more than one single accepted taxon. Therefore
identifications can also be started from the key
to the species. We tried to make the keys short
by dividing as symmetrically as possible, the
use of several characters per step wherever
possible is supposed to facilitate proper identi-
fication. The representation of intraspecific
variability remains however problematic due to
the unbalanced and sometimes restricted avail-
ability of material for the taxa under considera-
tion. Furthermore, taxa with a very limited
geographical range and ecological amplitude
are usually less variable than those for which
applies the contrary and collections often do
not reflect this properly. We suppose to have a
more or less even representation of the intra-
specific variability within each of the three lists
mentioned above. For the species of list 1 the
variability is supposed to be relatively well
represented. For those of list 3 this is more
disputable as the data are sometimes from the
published description of a single specimen or
individual. List 2 represents a somewhat inter-
mediate situation. As established floras show
marked improvements even after many edi-
tions, we suppose that our key will need further
improvements urgently. Additions, corrections
and other comments are therefore highly wel-
come (Christian.Schulz-3 @ruhr-uni-bochum.
de).
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Key to the genera

1. Leaves: arranged spirally (one leaf per node) (Fig. IB-K,M). . . ... ........ ... 2
Leaves: arranged decussately (two leaves per node) (Fig. 1L, N-3A) . ... ... ... .. 15
Leaves: arranged in whorls of 3 (Fig. 3B-F) . . . . . . . ... ... ... ... .. ... ... 32
Leaves: arranged in whorls of 4 (Fig. 7A) . . . . . . . . . ... . 36

2(1). Leaves: needle-like (awl-shaped: rounded in cross-section) (Fig. ID,E,F,H). . . . . .. 3
Leaves: needle-like (linear: flattened in cross-section) (Fig. 1G,I-M). . . ... ... ... 6
Leaves: scale-like (Fig. IA-C,N-Q; 2A-U;3D-F). . . . . .. .. ... ... ... . ... 10

3(2). Female cone scales: thin (less than 0.5 mm thick) (Fig. 7B); flexible. . . . . .. ... ...

43).

5(4).

6(2).

7(6).

8(6).

9(8).

.......................... Taiwania cryptomerioides HAYATA (Fig. 1F; 4D)

Female cone scales: thick (more than 0.5 mm thick) (Fig. 7C); rigid (woody or fleshy) . . 4
Female cones: disintegrating in several parts after maturity (Fig. 7D); seeds: thick
Fig. TE) . o o Taxodium RICH. (page 127)
Female cones: not disintegrating after maturity (Fig. 4A-D, 4F-5H); seeds: thin
(Fig. TF) . 5

Needle leaves: in 3 rows (Fig. 1D); tip acute (Fig. 1D); female cones: ovoid (Fig. 4G);
35-80 mm long; more than 25 mm wide; female cone scales: tip blunt (Fig. 4G); seed
wings: more than 0.7 mmwide . . . ... ... ...
............ Sequoiadendron giganteum (LINDL.) J.J BUCHHOLZ (Fig. 1D; 4G; 6A; 7F)
Needle leaves: in 5 rows (Fig. 1H); tip blunt (Fig. 1H); female cones: globose (Fig. 4C);
9-30 mm long; up to 25 mm wide; female cone scales: tip acute (Fig. 4C); seed wings:
upto 0.7 mmwide . . .. ... Cryptomeria japonica (THUNB. ex L.f.) D.DoON (Fig. 1H; 4C)

Needle leaves: in 2 rows, exact in one plane (Fig. 1I-L). . . .. ............... 7
Needle leaves: in 2 rows, not exact in one plane (Fig. IM). . . . . .............. 8
Needle leaves: in3rows (Fig. 1E) . . ................ Taxodium RICH. (page 127)
Needle leaves: in 5 rows (Fig. 1G) . . . ... .. .. Athrotaxis selaginoides D.DON (Fig. 1G)

Female cones: disintegrating in several parts after maturity (Fig. 7D); seeds: thick
(Fig. 7E); needle leaves without any white stripes (Fig. 1J); female cone scales: with
small dorsal umbo (Fig. 4E; 7I: arrow); [seeds: 4—26 mm long; 3—-23 mm wide; 6—16 per
CONEJ & v vt e e e e e Taxodium RICH. (page 127)
Female cones: not disintegrating after maturity (Fig. 4H); seeds: thin (Fig. 7F); needle
leaves with two white stripes (Fig. 1K; 10N); female cone scales: with dorsal depression
(Fig. 4H; 7H: arrow); [seeds: 1 -7 mm long; 1.5-5 mm wide; 30—140 per cone] . . . . .
......................... Sequoia sempervirens (D.DON) ENDL. (Fig. 1K; 4H)

Needle leaves: with two white stripes (Fig. 1M; 10N); female cone scales: thin (up to

0.5 mm thick) (Fig. 7B;4B) . . . . .. Cunninghamia R.BR. ex RICH. & A.RICH. (page 112)
Needle leaves: without any white stripes (Fig. 11, L); female cone scales: thick (more
than 0.5 mm thick) (Fig. 7C). . . . . . . . . . 9

Female cone scales: arranged spirally (Fig. 4F); seed wings: unequal (Fig. 6H); branch-
lets: up to 20 mm wide; arranged 3-dimensionally (Fig. 8D); [needle leaves: 2—12 mm
long; 0.4—12mmwide] . ... ...
............ Glyptostrobus pensilis (STAUNTON ex D.DON) K.KocH (Fig. 11; 4F; 6H)
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10(2).

11(10).

12(11).

13(12).

14(12).

15(1).

16(15).

17(16).

18(16).

Female cone scales: arranged oppositely (Fig. 1L); seed wings: (almost) equal (Fig.
81); branchlets: more than 20 mm wide; arranged in one plane (Fig. 8E); [needle
leaves: 8—25mmlong; 1-3mmwide] . . . . ... ... ... ... o o
............ Metasequoia glyptostroboides HU & W.C.CHENG (Fig. 1L; 41; 7TH; 8I)

Female cone scales: arranged spirally (Fig. 4A, F, H); female cone scales: insert on
different levels in mature cones (imbricat) (Fig. 4A, F, H; 8C); columella: absent
(Fig. TL) . 11
Female cone scales: arranged oppositely (Fig. 4Q); female cone scales: all insert on
the same level in mature cones (valvat); female cone: bowl-shaped (Fig. 4Q; 8B, L);
columella: present (Fig. 8A; 9K, L; 11L:arrow) . .. ... ...... ... .......
................... Widdringtonia nodiflora (L.) POWRIE (Fig. 1A, P; 4Q; 55)

Seed wings: (almost) equal (Fig. SL-6G) . . ... ... ... .. ... ......... 12
Seed wings: unequal (Fig. 6H) . . . . . .. ... ... .. .
.......... Glyptostrobus pensilis (STAUNTON ex D.DON) K.KocH (Fig. 11; 4F; 6H)

Female cone scales: tipblunt (Fig. 4H) . . . . ... ... . ... .. ... ....... 13
Female cone scales: tip acute (Fig. 4A) . . . . . . . . .. ... ... .. 14

Female cone scales: umbo more or less in the center (Fig. 4H; 7K: arrow); scale
leaves: tip acute (Fig. 1K); branchlets: 20-40 mm wide; arranged in one plane
(Fig.8E) . ....... ... ..... Sequoia sempervirens (D.DON) ENDL. (Fig. 1K; 4H)
Female cone scales: umbo near the apex (Fig. 71, J: arrow); scale leaves tip blunt
(Fig. 1C); branchlets: 2—5 mm wide; arranged 3-dimensionally (Fig. 8D). . ... ...
............................. Athrotaxis cupressoides D.DON (Fig. 1C)

Scale leaves: apically spreading or loosely spreading (Fig. 1B); scale leaves: with
entire margin (Fig. 8F: arrow); [female cones: 12—21 mmlong]. . . ... ... ... ..
........................... Athrotaxis laxifolia HOOK. (Fig. 1B; 4A; 5L)
Scale leaves: closely appressed (Fig. 1C); scale leaves: with serrate margin (Fig. 8G:

arrows); [female cones: 8—15 mm long] . . . . Athrotaxis cupressoides D.DON (Fig. 1C)
Female cone scales: thin (cones flexible) (Fig. 7B). . . . . ... ... .. ... .. ... 16
Female cone scales: thick (cones rigid) (Fig. 7C) . . . . ... ... ... . ....... 21
Scale leaves: one leaf type only = monomorphic (no differentiation in lateral and

facial leaves) (Fig. 1Q, R) or needle leaves (Fig. IR). . . .. ............. ... 17
Scale leaves: two leaf types = dimorphic (differentiation in lateral and facial leaves)

(Fig. 2A=U0) . . . . 18

Columella: present (Fig. 8A; 9K, L; 11L: arrow); female cones: dark (Fig. SH); fe-
male cone scales: umbo or depression absent (Fig. 7G); seed wings: (almost) equal
(Fig. 5SL-6G); branchlets: up to 2 mm wide . . . . . . Diselma archeri HOOK.f. (Fig. 1Q)
Columella: absent (Fig. 7L); female cones: light (Fig. 5D); female cone scales: umbo
present (Fig. 7TH-K: arrow); seed wings: unequal (Fig. 6H—M); branchlets: more than
2mmwide . . ... Pilgerodendron uviferum (D.DON)
FLORIN [= Libocedrus tetragona (HOOK.) ENDL.] (Fig. 1R; 5D; 7K)

Seeds: thin (Fig. 7F); seed wings: present (always membranous) (Fig. SL-6P). . . . . 19

Seeds: thick (Fig. 7E); seed wings: absent (sometimes with massive edges) (Fig. 5I-K).
........................... Microbiota decussata KoM. (Fig. 2A; 4N; 51)
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19(18).

20(19).

21(15).

2221).

23(22).

24(23).

25(24).

26(23).

27(26).

28(26).

29(22).

Feddes Repert., Weinheim 116 (2005) 1-2

Seed wings: (almost) equal (Fig. 5U) . . ... ............... Thuja L. (page 128)
Seed wings: unequal (Fig. 6L, L) . . . ... ... ... ... . . ...

Female cone scales: with small dorsal umbo (Fig. 7I: arrow); female cone scales:
umbo near the apex (Fig. 5A; 71, J: arrow) . . . . ... .. Austrocedrus chilensis (D.DON)
PIC.SERM & BI1ZZARRI [= Libocedrus chilensis (D.DON) ENDL.] (Fig. 2T; 5A; 6I)
Female cone scales: with very large dorsal umbo (Fig. 5C, D; 7K: arrow); female
cone scales: umbo more or less in the center (Fig. 7K: arrow) Libocedrus ENDL. (page 126)

Seed wings: present (always membranous) (Fig. SL-6P) . . . . .. ............ 22
Seed wings: absent (sometimes with massive edges) (Fig. 5SI-K) . . . . ... ... ... 31
Seed wings: (almost) equal (Fig. SL-6G) . . . ... ... ... ... ... ... . ... .. 23
Seed wings: unequal (Fig. 6H-M). . . . . ... ... ... . ... . . 29
Female cone scales: all insert on the same level in mature cones (valvat), female

cones: bowl-shaped (Fig. 8B, L) . . . ... .. ... .. .. . .. 24
Female cone scales: insert on different levels in mature cones (imbricat) (Fig. 8C). .. 6

Scale leaves: one leaf type only = monomorphic (no differentiation in lateral and
facial leaves) (Fig. IN-Q); columella: present (Fig. 8A; 9K, L; 11L: arrow) . . . . . .
................................... Widdringtonia ENDL. (page 128)
Scale leaves: two leaf types = dimorphic (differentiation in lateral and facial leaves)
(Fig. 2A-U); columella: absent (Fig. 7L) . . ... ... ... .. ... ... ........ 25

Seed wings: up to 2.5 mm wide; branchlets: in one plane (Fig. 8E); in cross section

roundish or quadrangular; female cones: maturity after the second year . . . .. ... ..
..... Chamaecyparis SPACH, Cupressus L., Xanthocyparis FARJON & HIEP (page 106)
Seed wings: more than 2.5 mm wide; branchlets: 3-dimensionally arranged (Fig. 8D);

in cross section flattened; female cones: maturity after the firstyear . . ... ... ...
................ Tetraclinis articulata (VAHL) MAST. (Fig. 2I; 5B; 6D; 7L; 8B)

Needle leaves: in 2 rows (Fig. 1L); plant: deciduous . . . . . .. ........... ...
................ Metasequoia glyptostroboides HU & W.C.CHENG (Fig. 1L; 41)

Needle leaves: in 4 or 8 rows (Fig. 1R; 3A) or scale leaves; plant: evergreen . . . . . . 27

Female cones:upto 12mmwide. . . ... ... ... ... ...

..... Chamaecyparis SPACH, Cupressus L., Xanthocyparis FARJON & HIEP (page 106)
Female cones: more than 12mmwide . .. ........ ... ... ... ... ......

Branchlets: lower side with white or glaucous marking (Fig. 2N); scale leaves: more
than 2 mm wide; female cones: maturity after the firstyear. . . . . ... ... ... ...
........ Thujopsis dolabrata (THUNB. ex L.f.) STEBOLD & Zucc. (Fig. 2N) (page 128)
Branchlets: lower side without white or glaucous marking (Fig. 10; 2L, J); scale
leaves: up to 2 mm wide; female cones: maturity after the second year. . . .. ... ..
Chamaecyparis SPACH, Cupressus L., Xanthocyparis FARION and HIEP (page 106)

Leaves: facial and lateral leaves more or less equal respectively the length (Fig. 2B,

Leaves: facial and lateral leaves conspicuous unequal respectively the length (Fig. 2P)
................................... Papuacedrus H.L.LI (page 127)
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30(29).

3121).

32(1).

33(32).

34(33).

35(34).

36(1).

Female cone scales: umbo near the apex (Fig. 71, J: arrow); female cones: with up to 6
cone scales; oblong (Fig. 40); withupto 8seeds. . . . . .. Calocedrus KURZ (page 106)
Female cone scales: umbo more or less in the center (Fig. 7K: arrow); female cones:
with more than 6 cone scales; globose or ovoid (Fig. 4L); with more than 8 seeds . . .
.......... Fokienia hodginsii (DUNN) A.HENRY & H.H.THOMAS (Fig. 2Q; 4L; 6M)

Scale leaves: one leaf type only = monomorphic (no differentiation in lateral and
facial leaves) (Fig. 10); female cone scales: with small dorsal umbo or without
(Fig. SE, F: arrow); female cones: berry-like (closed after maturity) (Fig. S5E, F);
branchlets: arranged 3-dimensionally (Fig. 8D); not flattened in cross section . . . . .
........................................ Juniperus L. (page 112)
Scale leaves: two leaf types = dimorphic (differentiation in lateral and facial leaves)
(Fig. 2J); female cone scales: with large dorsal umbo (Fig. 7J: arrow); female cones:
cone-like (open after maturity) (Fig. 4M); branchlets: arranged in one plane (Fig. 8E);
flattened in Cross SECION. . . . . . . . . v it i
..... Platycladus orientalis (L.) FRANCO [= Thuja orientalis L.](Fig. 2J; 4M; 5J; 7E, J)

Female cone scales: with several small additional cone scales at the base of the female

cones (Fig. 5G: arrows) . . ... ................ Actinostrobus MIQ. (page 103)
Female cone scales: without several small additional cone scales at the base of the
female cones (Fig. SH) . . . . . . . . . .. 33
Female cone scales: thin (Fig. 7B); flexible . . . . . . Diselma archeri HOOK f. (Fig. 1Q)
Female cone scales: thick (Fig. 7C); rigid (woody or fleshy) . . . .. ... ..... ... 34
Female cones: cone-like (opened after maturity), woody (Fig. SH; 8H); columella:
present (Fig. 8A; OK, L; 11L:arrow) . ... ... . i i 35
Female cones: berry-like (closed after maturity), fleshy or leathery (Fig. SE, F); colu-
mella: absent (Fig. 7L) . . . . . . ... ... . Juniperus L. (page 112)

Leaves: spreading (Fig. 3C); female cones: young ones greenonly . . . ... ... ...
................ Fitzroya cupressoides (MOLINA) . M.JOHNST. (Fig. 3C; 6P; 8H)
Leaves: appressed closely (Fig. 3D, E); female cones: young ones green with bluish
coating . . . ... Callitris VENT. (Fig. 3D, E; 5SH) (page 104)

Leaves: spreading (Fig. 7A); [female cones: up to 9 mm wide]; female cone scales:
thin (up to 0.5 mm thick) (Fig. 7B) . .. ... ... .. .. . . . .
.................... Neocallitropsis pancheri (CARRIERE) DELAUB. (Fig. 7A)
Leaves: closely appressed (Fig. 3D, E); [female cones: more than 6 mm wide]; female
cone scales: thick (more than 0.5 mm thick) (Fig. 7C) . . . . . . Callitris VENT. (page 104)

Actinostrobus MIQ.

(3 species; key after HILL 1998)

1.

21).

Female cones: apex rounded (Fig. 5G); [10-16 mmlong] . ... ... ... ... ...
........................ Actinostrobus pyramidalis M1Q. (Fig. 3F; 5G; 60)
Female cones: apex acute; [15-35mmlong] . . ... ............ ... .. ... 2

Female cones: about as long as broad; tip of scales straight; up to 20 mm long . . . . .
............................... Actinostrobus arenarius C.A.GARDNER

Female cones: about 1.5 times as long as broad; tip of scales hooked; more than

20mmlong. . ... ... Actinostrobus acuminatus PARL.
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Athrotaxis D. DON

(3 species)

1. Leaves: needle-like (Fig. 1G); branchlets with leaves: more than 7 mm wide . . . . . . .
............................... Athrotaxis selaginoides D.DON (Fig. 1G)
Leaves: scaly (Fig. 1B, C); branchlets: upto 7mmwide . . ................. 2

2(1). Scale leaves: loosely spreading (Fig. 1B); with entire margin (Fig. 8F: arrow) . . . . ..
............................ Athrotaxis laxifolia HOOK. (Fig. 1B; 4A; 5L)

Scale leaves: closely appressed (Fig. 1C); with serrate margin (Fig. 8G: arrows) . . . . .
.............................. Athrotaxis cupressoides D.DON (Fig. 1C)

Callitris VENT.

(15 species)

1. Female cone scales: almostequal (Fig. 5G) . .. ............... ... ... ... 2
Female cone scales: unequal (Fig. 8L). . . .. ... ... ... ... ... ... ... .... 4

2(1). Leaves: adult plants with scale leaves only (Fig. 3D, E); female cone scales: with large
dorsal umbo (Fig. 7J: arrow); the larger ones angled into a (broad) apex (Fig. 9A); fe-
male cones: with slender fruiting branchlets (Fig. 9C: arrow). . . . ... .......... 3
Leaves: adult plants with scale and needle leaves (Fig. 9D); female cone scales: with
small dorsal umbo (Fig. 71: arrow); the larger ones tapering towards the apex (Fig. 9B);
female cones: with stout fruiting branchlets (Fig. SH; 8L). . . . . ... ...........
............................. Callitris macleayana (F.MUELL.) F MUELL.

3(2). Female cone scales: the smaller cone scales angled into a (broad) apex (Fig. 9A);
without dorsal furrow below the apex; female cones: upto 9 mm wide. . . . .. ... ..
................................... Callitris neocaledonica DUMMER
Female cone scales: the smaller cone scales tapering towards the apex (Fig. 9B); with
dorsal furrow below the apex; female cones: more than9 mm wide. . . . ... ... ...
................................... Callitris sulcata (PARL.) SCHLTR.

4(1). Female cone scales: spreading widely after opening (Fig. 9K) . . . . ............ 5
Female cone scales: not spreading widely after opening (Fig. 9L) . . . ... ... ... .. 7

5(4). Female cone scales: the larger ones angled into a (broad) apex (Fig. 9A); seed wings:
(almost) equal (Fig. SL—6G); seeds: more than 10 per cone; female cone scales: with-
out dorsal furrow below the apex. . . . . ... ... ... 6
Female cone scales: the larger ones tapering towards the apex (Fig. 9B); seed wings:
unequal (Fig. 6I-M); seeds: up to 10 per cone; female cone scales: with dorsal furrow
belowtheapex. .. ... ... ... .. ... . ... ... Callitris baileyi C.T.WHITE

6(5). Columella: simple (round or angled at the apex) (Fig. 9K, L; 11L: arrow); female co-
nes: with slender fruiting branchlets (Fig. 9C: arrow); scale leaves: dorsal side rounded
(branchlets: often roundish); female cones: shedding seeds and deciduous shortly after
Maturity . . . .ottt Callitris columellaris F.MUELL.
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7(4).

8(7).

9(8).

10(9).

11(9).

12(11).

13(12).

14(11).

15(8).

16(15).

17(16).

Columella: apart (2-/3-/4-lobed, 2-/3-/4-partite) (Fig. 8A); female cones: with stout
fruiting branchlets (Fig. SH; 8L); scale leaves: dorsal side keeled (branchlets: square-
edged); female cones: persistent and holding seeds for several years after maturity
......................... Callitris rhomboidea R .BR. ex RICH. & A.RICH.

Seed wings: (almost) equal (Fig. SL-6G); seeds: more than 10 percone . . . . ... .. 8
Seed wings: unequal (Fig. 6J); seeds: upto 10percone . . . . . .............. 21
Columella: simple (round or angled at the apex) (Fig. 9K, L; 11L: arrow) . . . . . . .. 9
Columella: apart (2-/3-/4-lobed, 2-/3-/4-partite) (Fig. 8A). . . . .. . ... ... ... 15
Female cones: warty (Fig. 9J). . . . . . .. . . 10
Female cones: not warty (Fig. SH; 8L;9C). . . . . . .. ... ... ... .. .. ..., 11
Female cones: with some warts, butnotdense . ........... Callitris preissii MIQ.

Female cones: densely warty on the whole cone (Fig. 9J) . . . . ........ ... ...
.................. Callitris verrucosa (A.CUNN. ex ENDL.) F.MUELL. (Fig. 9J)

Female cone scales: the larger ones angled into a (broad) apex (Fig. 9A). . . . ... .. 12
Female cone scales: the larger ones tapering towards the apex (Fig.9B) . . . . . .. .. 14
Scale leaves: dorsal side rounded (branchlets: often roundish) . . . ... ... ... ... 13

Scale leaves: dorsal side keeled (branchlets: square-edged). . . .. ... .........
................... Callitris muelleri (PARL.) BENTH. & HOOK.f. ex F.MUELL.

Female cones: up to 17 mm long; columella: upto2 mmlong. .. ............
.................... Callitris canescens (PARL.) S.T.BLAKE (Fig. 3E; 9C)

Female cones: more than 17 mm long; columella: more than 2 mm long. . . . . . . ..
................................... Callitris preissii MIQ. (Fig. 9E)

Scale leaves: tip blunt (Fig. 11C: arrow); female cone scales: tip blunt (Fig. 7I); unit-
ed at the base and forming a thick cone base (Fig. 9E); female cones: depressed-
globose or globose (Fig. 5SH; 8L; 9C); [seed wings: 2—4 mm wide] . . . . .. ... ...
................... Callitris muelleri (PARL.) BENTH. & HOOK.f. ex F.MUELL.
Scale leaves: tip acute (Fig. 11D: arrow); female cone scales: tip acute (Fig. 7G);
separating almost to the base (Fig. 9F); female cones: ovoid; [seed wings: 1-3 mm

wide] ... Callitris oblonga RICH. & A.RICH.
Female cone scales: the larger ones angled into a (broad) apex (Fig. 9A). . . . ... .. 16
Female cone scales: the larger ones tapering towards the apex (Fig.9B) . . . . . .. .. 18

Female cones: with slender fruiting branchlets (Fig. 9C: arrow); female cones: shed-
ding seeds and deciduous shortly after maturity . . . . ... ... ...... ... .. ...
.................. Callitris endlicheri (PARL.) FM.BAILEY (Fig. 8A; 9F; 11L)
Female cones: with stout fruiting branchlets (Fig. SH; 8L); female cones: persistent
and holding seeds for several years after maturity. . . . . ... ............... 17

Female cone scales: united at the base and forming a thick cone base (Fig. 9E); scale
leaves: more than 4 mm long . . Callitris muelleri (PARL.) BENTH. & HOOK.f. ex F.MUELL.
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18(15).

19(18).

20(18).

21(7).
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Female cone scales: separating almost to the base (Fig. 9F); scale leaves: up to 4 mm

long . ... . Callitris monticola J.GARDEN
Scale leaves: tip blunt (Fig. 11C:arrow) . . .. ... ... ... ... .. ......... 19
Scale leaves: tip acute (Fig. 11D:arrow) . . . . ... ... . 20

Female cones: with slender fruiting branchlets (Fig. 9C: arrow); shedding seeds and
deciduous shortly after maturity; up to 16 mm long; female cone scales: separating
almost to the base (Fig. 9F); scale leaves:upto4 mmlong. . .. ... ..........
................ Callitris endlicheri (PARL.) FM.BAILEY (Fig. 8A; 9F, K; 11L)
Female cones: with stout fruiting branchlets (Fig. 5H; 8L); persistent and holding
seeds for several years after maturity; more than 16 mm long; female cone scales:
united at the base and forming a thick cone base (Fig. 9E); scale leaves: more than
4mmlong . ........... Callitris muelleri (PARL.) BENTH. & HOOK.f. ex F.MUELL.

Female cones: with slender fruiting branchlets (Fig. 9C: arrow); shedding seeds and
deciduous shortly after maturity; [10—16 mm long; scale leaves: 1 -4 mm long] . . . .
.................. Callitris endlicheri (PARL.) FM.BAILEY (Fig. 8A; 9F; 11L)
Female cones: with stout fruiting branchlets (Fig. 5H; 8L); persistent and holding
seeds for several years after maturity; [12—25 mm long; 3—-Smmlong] . . . . ... ..
.................................. Callitris oblonga RICH. & A.RICH.

Female cone scales: with dorsal furrow below the apex; [female cones: 10-20 mm

wide] . ... Callitris roei (ENDL.) F.MUELL.
Female cone scales: without dorsal furrow below the apex; [female cones: 10—15 mm
wide] . .. Callitris drummondii (PARL.) FMUELL. (Fig. 3D; 5H; 6J; 8L; 9A, B, L; 10E)

Calocedrus KURZ

(3 species; key after FLORIN 1930, changed)

1.

2(1).

3(1).

Cone-bearing-branchlets (peduncle): terete or 4-angled and not like the branchlets

without femalecones. . . . ... ... ... . L 2
Cone-bearing-branchlets (peduncle): flattened and like the branchlets without female

cones (Fig. 10A). . . . . . 3
Seeds:uptodmmwide . . ... ........ Calocedrus macrolepis KURZ [= Libocedrus
............................... macrolepis (KURZ) BENTH & HOOK.f.]
Seeds: morethan4dmmwide . . . . ................... Calocedrus decurrens

(TORR.) FLORIN [= Libocedrus decurrens TORR.] (Fig. 2B; 40; 6K)

Seeds:upto4 mm wide . . . . .. Calocedrus formosana (FLORIN) FLORIN [= Libocedrus
................................. formosana FLORIN] (Fig. 2C; 10A)
Seeds: morethand mmwide . . . .. .................. Calocedrus decurrens

(ToRR.) FLORIN [= Libocedrus decurrens TORR.] (Fig. 2B; 40; 6K)

Chamaecyparis SPACH and Cupressus L. and Xanthocyparis FARJON & HIEP

(Chamaecyparis: 8 taxa = 6 species + 2 varieties; Cupressus: 25 taxa = 17 species + 8 varieties; Xanthocy-
paris: 2 species)

1.

Scale leaves: one leaf type only = monomorphic (no differentiation in lateral and
facial leaves) (Fig. IA-C,N-Q). . . . . . . . .. e 2

© 2005 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim



C. ScHULZ et al.: Identification key of the Cypress family (Cupressaceae) 107

Scale leaves: two leaf types = dimorphic (differentiation in lateral and facial leaves)

(Fig. 2A-U0) . . .o 38
2(1).  Branchlets: arranged 3-dimensionally (Fig. 8D). . . . . .. ... ... ... .. ... ... 3
Branchlets: arranged in one plane (Fig. 8E) . . . . ... ... ....... ... ... ... 32
3(2). Female cone scales: umbo more or less in the center (Fig. 7K: arrow) . ... ... ... 4
Female cone scales: umbo near the apex (Fig. 71, J:arrow) . . . .. ... ..... ... 30
4(3).  Scale leaves: with white resin (Fig. 8J:arrows) . . . . ... ........ .. ... .... 5
Scale leaves: without white resin (Fig. 1A—C; 1P-2U) but sometimes resinous. . . . . 8
5(4). Seeds:thin (Fig. 7F) . . . . . oo 6
Seeds: thick (Fig. 7E). . . . . .. Cupressus guadalupensis S.WATSON var. forbesii (JEPS.)

LITTLE [= Cupressus forbesii JEPS.]

6(5).  Seeds: light — medium brown (Fig. 5I; N-Q); up to 80 per cone; [3—4 mm long];
[branchlets: 8—20 mm long]; bark: furrowed . ... .......... Cupressus arizonica
GREENE var. montana (WIGGINS) LITTLE [= Cupressus montana WIGGINS]

Seeds: dark brown — black (Fig. 5J, S; 6B); more than 80 per cone; [4—7 mm long];

[branchlets: 15-30 mm long]; bark: smooth — scaly (Fig. 9G) or divided in plates
(Fig. 9H) . . . o 7

7(6).  Branchlets: up to 20 mm long; stout (Fig. 11E); seed wings: more than 1.3 mm wide;
female cones: up to 20 mm wide; crown: dense . . . . . .. ... ... Cupressus arizonica
GREENE var. glabra (SUDW.) LITTLE [= Cupressus glabra SUDW.] (Fig. 1N; 8D, G)

Branchlets: more than 20 mm long; slender (Fig. 11F); seed wings: up to 1.3 mm

wide; female cones: more than 20 mm wide; crown: ratheropen. . . . . ... ... ...
.................... Cupressus guadalupensis S.WATSON var. guadalupensis

8(4).  Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow) . . . ... ............. 9
Seeds: without conspicuous hilum (Fig. SM,N). . . . . ... ... . ... ...... 26

9(8).  Seeds: tubercled (Fig. 8K:arrows). . . . . .. .. e 10
Seeds: not tubercled (Fig. 11K). . . . .. ... ... . 22

1009). Seeds: thin (Fig. 7F) . . . . . . . o 11
Seeds: thick (Fig. 7E). . . . . .. Cupressus guadalupensis S.WATSON var. forbesii (JEPS.)

LITTLE [= Cupressus forbesii JEPS.]

11(10). Branchlets: upto 10 mmlong. . . . ... ... ... .. . .. . . . 12
Branchlets: between 10—15mmlong . . . . . ... ... ... ... ... ... .. 16
Branchlets: between 15-20mmlong . . . . . ... ... ... oo oo 21
Branchlets: up to 20 mm long . .  Cupressus guadalupensis S.WATSON var. guadalupensis

12(11). Scale leaves: tip blunt (Fig. 11C:arrow) . . . ... ... . ... 13
Scale leaves: tip acute (Fig. 11D:arrow) . . . ... ... . . . 14

13(12). Scale leaves: tip curved outwards (Fig. 111: arrow); up to 0.8 mm wide; seeds: up to
120 per cone; up to 5 mm long; up to 4 mm wide; branchlets: long (Fig. 11F); up to 1
mm wide; crown:dense . . .. ... ... .. ... ... Cupressus duclouxiana HICKEL
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14(12).

15(14).

16(11).

17(16).

18(16).

19(18).

20(18).
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Scale leaves: tip incurved (Fig. 11J: arrows); more than 0.8 mm wide; seeds: more
than 120 per cone; more than 5 mm long; more than 4 mm wide; branchlets: short
(Fig. 11E); more than 1 mm wide; crown: ratheropen. . . . .. ..............
...................... Cupressus macrocarpa HARTW. ex GORDON (Fig. 8J)

Scale leaves: upto 0.5 mmwide . . . .. .......... Cupressus duclouxiana HICKEL
Scale leaves: between 0.5—1 mmwide . . . .. ...... ... ... ... 15
Scale leaves: between 1-1.5mmwide . . ... ... .......... Cupressus arizonica

GREENE var. stephensonii (C.B.WOLF) LITTLE [= Cupressus stephensoni C.B.WOLF.]
Scale leaves: more than I.5mmwide . . . ... ... ....... Cupressus sargentii JEPS.

Branchlets: up to 1 mm wide; slender (Fig. 11F); seed wings: up to 2.3 mm wide;
seeds: up to 4 mm wide; [10-28 seeds per female cone scale]; scale leaves: up to
I mm wide; branches: horizonal or drooping; bark: furrowed or peeling of in strands
(Fig.OD) . . . oo Cupressus duclouxiana HICKEL
Branchlets: more than 1 mm wide; stout (Fig. 11E); seed wings: more than 2.3 mm
wide; seeds: more than 4 mm wide; [8§—10 seeds per female cone scale]; scale leaves:
more than 1 mm wide; branches: ascending; bark: smooth-scaly (Fig. 9G) or divided
inplates (Fig. OH). . . . . . . . . e
............. Cupressus arizonica GREENE var. stephensonii (C.B.WOLF) LITTLE
[= Cupressus stephensoni C.B.WOLF.]

Scale leaves: tip curved outwards (Fig. 11L. arrow). . . . . ... ... .......... 17
Scale leaves: tip incurved (Fig. 11J: arrows). . . ... ... ... ... ... ... .. ... 18

Branchlets: up to 1 mm wide; slender (Fig. 11F); seed wings: up to 2.3 mm wide;

seeds: up to 4 mm wide; [10—28 seeds per female cone scale]; scale leaves: up to

1 mm wide; branches: horizonal or drooping; bark: furrowed or peeling of in strands

Fig. 9D . . .. Cupressus duclouxiana HICKEL

Branchlets: more than 1 mm wide; stout (Fig. 11E); seed wings: more than 2.3 mm

wide; seeds: more than 4 mm wide; [8—10 seeds per female cone scale]; scale leaves:

more than 1 mm wide; branches: ascending; bark: smooth-scaly (Fig. 9G) or divided

in plates (Fig. 9H). . . . . .. Cupressus arizonica GREENE var. stephensonii (C.B.WOLF)
LITTLE [= Cupressus stephensoni C.B.WOLF.]

Scale leaves: tip blunt (Fig. 11C:arrow) . . . . ... ... . ... 19
Scale leaves: tip acute (Fig. 11D:arrow) . . . .. ... ... . . 20

Seeds: up to 5 mm long; up to 14 seeds per female cone scale; up to 125 per cone;
seed wings: up to 1 mm wide; female cones: up to 20 mm wide; branchlets: long
(Fig. 11F); crown: dense. . . . .. ............ Cupressus goveniana GORDON var.
abramsiana (C.B.WOLF) LITTLE [= Cupressus abramsiana C.B.WOLF.]
Seeds: more than 5 mm long; more than 14 seeds per female cone scale; more than
125 per cone; seed wings: more than 1 mm wide; female cones: more than 20 mm
wide; branchlets: short (Fig. 11E); crown: ratheropen. . . . .. ... ...........
............................ Cupressus macrocarpa HARTW. ex GORDON

Female cones: up 20 mm wide; seed wings: up to 1.5 mm wide; seeds: up to 85 per
cone; branchlets: slender (Fig. 11F); bark: furrowed . . . . Cupressus goveniana GORDON
var. abramsiana (C.B.WOLF) LITTLE [= Cupressus abramsiana C.B.WOLF]
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21(11).

22(9).

23(22).

24(22).

25(24).

26(8).

27(26).

28(27).

29(27).

Female cones: more than 20 mm wide; seed wings: more than 1.5 mm wide; seeds:

more than 85 per cone; branchlets: stout (Fig. 11E); bark: smooth—scaly (Fig. 9G) or

divided in plates (Fig. 9H). . . . . . ...... ... ... .. Cupressus arizonica GREENE
var. stephensonii (C.B.WOLF) LITTLE [= Cupressus stephensoni C.B.WOLF]

Scale leaves: up to 1.5 mm long; seed wings: more than 1.5 mm wide; seeds: more

than 5 mm wide; [female cones: 6—12 scales per cone], [branchlets: 1.5-2.1 mm

wide]; branches: horizontal . . . . ... ............. Cupressus arizonica GREENE
var. stephensonii (C.B.WOLF) LITTLE [= Cupressus stephensoni C.B.WOLF]

Scale leaves: more than 1.5 mm long; seed wings: up to 1.5 mm wide; seeds: up to

5 mm wide; [female cones: 6—8 scales per cone], [branchlets: 1.1-1.7 mm wide];

branches: ascending. . . . ... ... Cupressus arizonica GREENE var. arizonica (Fig. 6F)
Scale leaves: tip blunt (Fig. 11C:arrow) . . . ... ... ... ... ... ......... 23
Scale leaves: tip acute (Fig. 11D:arrow) . . . . ... ... . 24

Scale leaves: bright green [seeds: 50—70 per cone]; female cones: up to 22 mm wide
............. Cupressus goveniana GORDON var. abramsiana (C.B.WOLF) LITTLE
[= Cupressus abramsiana C.B.WOLF]

Scale leaves: dark green; [seeds: 64—240 per cone]; female cones: more than 22 mm
wide . . ... Cupressus sempervirens L. (Fig. 4K)

Seeds: light — medium brown (Fig. 5I, N, Q); [2-4 mm wide; scale leaves: 0.4—1.3 mm

wide] . .. Cupressus bakeri JEPS.
Seeds: dark brown — black (Fig. 5J, S; 6B); [3—6 mm wide; scale leaves: 1-2.1 mm
WIdE] . . 25

Branchlets: up to 10 mm long; more than 1.5 mm wide; stout (Fig. 11E); short
(Fig. 11E); female cones: young ones reddish; [scale leaves: 1.6—2.1 mm wide] . . . .
....................................... Cupressus sargentii JEPS.
Branchlets: more than 10 mm long; up to 1.5 mm wide; slender (Fig. 11F); long
(Fig. 11F); female cones: young ones only green; [scale leaves: 1-1.7 mm wide] . . .
............. Cupressus goveniana GORDON var. abramsiana (C.B.WOLF) LITTLE
[= Cupressus abramsiana C.B.WOLF]

Scale leaves: with conspicuous glands (Fig. 10P: arrow) . . . . .. Cupressus bakeri JEPS.
Scale leaves: with inconspicuous or without glands (Fig. 11A). . . . ... ... ... .. 27
Female cone scales: with small dorsal umbo (Fig. 4K; 7I: arrow) . . . ... ....... 28
Female cone scales: with large dorsal umbo (Fig. 4M; 7J: arrow) . . . .. ... .. ... 29

Scale leaves: tip curved outwards (Fig.111: arrow); female cones: solitary; branchlets:
stout (Fig. 11E); branches: drooping. . . . . . . Cupressus lusitanica MILL. var. lusitanica
Scale leaves: tip incurved (Fig. 11J: arrows); female cones: several together;
branchlets: slender (Fig. 11F); branches: ascending or horizontal . . . .. ... ... ..
.......................... Cupressus goveniana GORDON var. goveniana

Scale leaves: up to 1.5 mm long: seeds: up to 85 per cone; [female cones: 12—16 mm
long]; branchlets: long (Fig. 11F); branches: drooping. . . . . ... ............
............................. Cupressus lusitanica MILL. var. lusitanica
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30(3).

31(30).

32(2).

33(32).

34(33).

35(33).

36(32).

37(36).
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Scale leaves: more than 1.5 mm long: seeds: more than 85 per cone; [female cones:
12—-26 mm long]; branchlets: short (Fig. 11E); branches: horizontal . . . .. ... ...
...................... Cupressus arizonica GREENE var. arizonica (Fig. 6F)

Scale leaves: tip blunt (Fig. 11C: arrow); female cones: 5—6 cone scale whorls per
cone; reddish or bluish or dark (Fig. 4], M, C); up to 20 mm wide and long. . . . . . . 31
Scale leaves: tip acute (Fig. 11D: arrow); female cones: 3—4 cone scale whorls per
cone; light (Fig. 4K); more than 20 mm wide andlong . . . . . ... Cupressus arizonica
GREENE var. nevadensis (ABRAMS) LITTLE [= Cupressus nevadensis ABRAMS]

Female cone scales: with small dorsal umbo (Fig. 71: arrow); scale leaves: without
white resin (Fig. 11A); female cones: reddish or dark (Fig. 4], C); young ones green
with bluish coating; up to 12 mm wideandlong . . . .. ..................
................. Cupressus chengiana S.Y .HU var. jiangensis (N.ZHAO) SILBA
Female cone scales: with large dorsal umbo (Fig. 7J: arrow); scale leaves: with white
resin (Fig. 1N; 8J: arrows); female cones: bluish (Fig. 4M; 5B); young ones only
green; more than 12mmwideandlong. . . . ... ... ... ... oo L.
.................... Cupressus gigantea W.C.CHENG & L.K.Fu (Fig. 11A, F)

Branchlets: flattened in cross section . . . . .. .. ... oo e 33
Branchlets: roundish in cross section . . . . .. ... ... ... 36
Branchlets: quadrangular in cross section. . . . . . . Cupressus torulosa D.DON (Fig. 6E)
Female cones: 3—4 whorlspercone. . . . ... ... ... ... ... ... ... ... 34
Female cones: 5S—6 whorlspercone. . . .. ... ... ... .. ... .. .. . ..., 35

Female cone scales: with small dorsal umbo (Fig. 4K; 7I: arrow); scale leaves: tip
curved outwards (Fig. 111: arrow); dorsal side keeled (branchlets: square-edged); seed
wings: more than 1 mm wide; female cones: dark (Fig. 4C, H); young ones only green
or reddish; branchlets: long (Fig. 11F) .. ... ... ... Cupressus dupreziana A.CAMUS
var. atlantica (GAUSSEN) SILBA (Fig. 6G) [= Cupressus atlantica GAUSSEN]
Female cone scales: with large dorsal umbo (Fig. 4M; 7J: arrow); scale leaves: tip
incurved (Fig. 11J: arrows); dorsal side rounded (branchlets: often roundish); seed
wings: up to 1 mm wide; female cones: reddish (Fig. 4J) or light (Fig. 4K) or bluish
(Fig. 4M; 5B); young ones green with bluish coating; branchlets: short (Fig. 11E)
............................... Cupressus macnabiana A.MURRAY B1S

Scale leaves: tip blunt (Fig. 11C: arrow); female cones: light (Fig. 4K); branches:
horizontal or drooping; crown: dense; bark: furrowed . . . . . ... ... ... ... ...
.................. Cupressus dupreziana A.CAMUS var. dupreziana (Fig. 11C)
Scale leaves: tip acute (Fig. 11D: arrow); female cones: reddish (Fig. 4J) or dark
(Fig. 4C, H); branches: ascending; crown: rather open; bark: peeling off in strands
Fig. D). . ... Cupressus cashmeriana ROYLE ex CARRIERE (Fig. 8F)

Scale leaves: with white resin (Fig. IN; 8J: arrows); [female cones: 15-25 mm long];
[branches: horizontal or drooping] . . . . . . Cupressus chengiana S.Y .HU var. chengiana
Scale leaves: without white resin (Fig. 11A); [female cones: 10—20 mm long]; [bran-
ches: horizontal or ascending] . . .. ... ... .. ... ... 37

Female cone scales: umbo more or less in the center (Fig. 7K: arrow); female cones:
several together; more than 12 mm long; branchlets: slender (Fig. 11F) . ... ... ..
................................ Cupressus torulosa D.DON (Fig. 6E)
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Female cone scales: umbo near the apex (Fig. 71, J: arrow); female cones: solitary; up
to 12 mm long; branchlets: stout (Fig. 11E) . . . . . ... ............... ...
................. Cupressus chengiana S.Y .HU var. jiangensis (N.ZHAO) SILBA

38(1). Branchlets: flattened in cross section . . . . ... ... ... ... 39
Branchlets: roundish in cross section . . . . . Xanthocyparis vietnamensis FARJON & HIEP
Branchlets: quadrangular in cross S€Ction. . . . . . . . .. ... 47

39(38). Branchlets: lower side with white or glaucous marking (Fig. 2F, G, K, M-U) . . . .. 40
Branchlets: lower side without white or glaucous marking (Fig. 2B, H,J) . . . .. . .. 44

40(39). Leaves: facial and lateral leaves more or less equal respectively the length (Fig. 2D,

E, G); branchlets: lower side with indistinct white marking (Fig. 2D, E,G) . . . . . .. 41
Leaves: facial and lateral leaves conspicuous unequal respectively the length (Fig.
2F); branchlets: lower side with distinct white marking (Fig. 2F) . ... ......... 43

41(40). Scale leaves: on leading shoots with resin glands (Fig. 10P: arrow); [female cones:
7—-12 mm wide]; lateral leaves: without acute translucent tip. . . . . ... ........
............ Chamaecyparis lawsoniana (A.MURRAY BIS) PARL. (Fig. 2E; 4J; 5N)
Scale leaves: on leading shoot without resin glands (Fig. 1P); [female cones:
5-10 mm wide]; lateral leaves: with acute translucent tip. . . . . ... ... ... .... 42

42(41). Female cones: globose (Fig. 4L); dark (Fig. 4C, H); seed wings: more than 2 mm
wide; [seeds: 1-2 seeds per female cone scale; 8—24 per cone]; lateral leaves: more
than2.2mmlong . . . . ... ...

............ Chamaecyparis pisifera (SIEBOLD & Zucc.) ENDL. (Fig. 2G; 50; 9G)
Female cones: ovoid (Fig. 4G-1); reddish (Fig. 4J) or light (Fig. 4K); seed wings: up
to 2 mm wide; [seeds: 2—6 seeds per female cone scale; 20—40 per cone]; lateral
leaves:upto2.2mmlong . . . . .. Chamaecyparis formosensis MATSUM. (Fig. 5Q; 8C)

after FU 1999

43(40). Lateral leaves up to 2 mm long; [scale leaves: thin]; tip subacute; seeds: obovoid . . .
. Chamaecyparis obtusa (SIEBOLD & ZUCC.) ENDL. var. formosana (HAYATA) HAYATA
Lateral leaves: more than 2 mm long; [scale leaves: thick]; tip obtuse; seeds: subor-

bicular. . . . Chamaecyparis obtusa (SIEBOLD & ZUCC.) ENDL. var. obtusa (Fig. 2F; SM)
44(39). Columella: present (Fig. 8A; 9K, L; I1L:arrow) . . . . . ... ... ... .. ..... 45
Columella: absent (or only reduced fused cone scales) (Fig. 8B; 7L) . . . . .. ... .. 46

after L1 1962

45(44). [Scale leaves: much lighter colored yellowish green foliage, especially pronounced on
younger plants; 2—3 mm long; more closely appressed; on the leading shoots promi-
nently glandular while the others are mostly eglandular; facial leaves: generally
distinctly keeled; bark smoother; branchlets: less flattened]. . . . . ... ... ... ...
Chamaecyparis thyoides (L.) BRITTON, STERNS & POGGENB. var. henryae (H.L.LI) LITTLE
[Scale leaves: 1.5—-2.5 mm long; slightly spreading (Fig. 100); generally glandular
throughout; facial leaves: less keeled]. . . . . ... ... ... Chamaecyparis thyoides (L.)

BRITTON, STERNS & POGGENB. var. thyoides (Fig. 2H; 5P)
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46(44). Scale leaves: tip blunt (Fig. 11C: arrow); seeds: 8—20 per cone scale; scale leaves:
dorsal side rounded; with conspicuous glands (Fig. 10P: arrow); blunt (Fig. 11C: ar-
row); leaves: adult plants with scale leaves only (Fig. 8D,E). . . . ... ... .. ... 48
Scale leaves: tip acute (Fig. 11D: arrow); seeds: 6—7 per cone scale; scale leaves:
dorsal side keeled; with inconspicuous or without glands (Fig. 11A); acute (Fig. 11D:
arrow); leaves: adult plants with scale and needle leaves (Fig.9D) . . ..........
Cupressus funebris ENDL. [= Chamaecyparis funebris (ENDL.) FRANCO] (Fig. 111)

47(38). Female cone scales: all insert on the same level in mature cones (valvat); female cone:
bowl-shaped (Fig. 8B, L); seeds: not tubercled (Fig. 11K); 1-3 seeds per female cone
scales; 4—9 per cone; female cones: depressed globose; young ones only green;
branchlets: roundish in cross section; leaves: adult plants with scale and needle leaves
(Fig. 9D) . . Xanthocyparis nootkatensis (D.DON) FARJON & HARDER [= Chamaecyparis

nootkatensis (D.DON) SPACH, Cupressus nootkatensis D.DON] (Fig. 2U; 9H)
Female cone scales: insert on different levels in mature cones (imbricat) (Fig. 8C);
Seeds: tubercled (Fig. 8K: arrows); 8—10 seeds per female cone scales; 65—85 per
cone; female cones: globose; young ones green with bluish coating; branchlets: quad-
rangular in cross section; leaves: adult plants with scale leaves only (Fig. 8D, E). . . .
...................................... Cupressus lusitanica MILL.
var. benthamii (ENDL.) CARRIERE [= Cupressus benthamii ENDL.](Fig. 11E)

48(46). Female cone scales: 6—8 per cone; with large dorsal umbo; branchlets: up to 1 mm
wide; short (Fig. 11E) . .. .............. Cupressus macnabiana A . MURRAY BIS
Female cone scales: 10—12 per cone; with small dorsal umbo; branchlets: more than
I mm wide; long (Fig. 11F) . . . . . . . ..

Cunninghamia R.BR. ex RICH. & A.RICH.

(2 species)

1. Needle leaves: 7—15 rows of stomata per white stripe on the abaxial side; [8—35 mm

long]; female cones: up to 25 mm wide; [18—30 mmlong] . . . ... ... ... .. ...
................................... Cunninghamia konishii HAYATA

Needle leaves: 16—28 rows of stomata per white stripe on the abaxial side (Fig. 10B);

[8—70 mm long]; female cones: more than 25 mm wide; [25—45 mm long]. . . . . . .
.......... Cunninghamia lanceolata (LAMB.) HOOK. (Fig. 1M; 4B; 5R; 7B, G; 10B)

Juniperus L.

(85 taxa = 53 species + 6 subspecies + 25 varieties + 1 form)

1. Leaves: needle-likeonly. . . .. ......... .. .. .......... group A (page 112)
Leaves: scaly with or without needle leaves . . . . .. ... ....... group B (page 116)

Juniperus group A: taxa with needle leaves
1. Female cones: without coating (Fig.5F) . . . ... ... .. .. ... ... .. .... 2

Female cones: with coating (Fig. 5E) . . . . .. ... ... .. ... .. ... .. ... 15
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21).

3(2).

4(3).

5(4).

6(4).

7(3).

8(7).

9(7).

10(9).

11(2).

12(11).

Needle leaves: spreading (Fig. 3B). . . . . . . ... ... . . i 3
Needle leaves: slightly spreading (Fig. 1D; 10C) . . . . .. ... .............. 11
Needle leaves: appressed (Fig. 1E). . . . ... ... .. .. . . . . . 14
Female cone scales: umbo present (Fig. SE, F:arrow) . . . . ........ ... .. ... 4
Female cone scales: umbo absent (Fig. 7G) . . . . ... .......... ... ...... 7
Needle leaves: up to 5 mm long . . . Juniperus oxycedrus L. subsp. transtagana FRANCO
Needle leaves: between 5—10mmlong. . . . . ... ... ... ... ... ... ... ... 5

Needle leaves: between 10—12mmlong . . . . ... ... ... ... ... ... ...
....................... Juniperus oxycedrus L. subsp. transtagana FRANCO
Needle leaves: between 12—19mmlong . . . . . ... ... ... ... ... ... ... 6
Needle leaves: more than 19 mm long. . . . . Juniperus oxycedrus L. subsp. macrocarpa
(SIBTH. & SM.) NEILR. [= Juniperus macrocarpa SIBTH. & SM.] (Fig. 10N)

Female cone scales: umbo more or less in the center (Fig. 7K: arrow); branchlets:
roundish in cross section; stout (Fig. 11E); needle leaves: rounded (Fig. 10F); crown:
widely conical or globose-irregular . . . ... ... Juniperus brevifolia (SEUB.) ANTOINE
Female cone scales: umbo near the apex (Fig. 71, J: arrow); branchlets: triangular in
cross section (Fig. 10E); slender (Fig. 11F); needle leaves: keeled (Fig. 10G); crown:
columnar narrowly conical . .. ... Juniperus oxycedrus L. subsp. transtagana FRANCO

Needle leaves: rounded (Fig. 10F); [seeds: 2—5Smmwide] . . . . ... ... ... ....
........................ Juniperus oxycedrus L. subsp. oxycedrus (Fig. 5SF)
Needle leaves: keeled (Fig. 10G); [seeds: 1.5-3mmwide]. . . . ... ... ... ....
................... Juniperus oxycedrus L. subsp. badia (H.GRAY) DEBEAUX

Needle leaves: tip blunt (Fig. 10H). . . . . .. ... .. ... .. ... .. .. . ... ... 8
Needle leaves: tipacute (Fig. 10D) . . . .. .. ... .. . 9

Needle leaves: rounded (Fig. 10F); [6—9 mm long]; branchlets: stout (Fig. 11E); short
(Fig. 11E); roundish in cross section. . . . .. ... Juniperus brevifolia (SEUB.) ANTOINE
Needle leaves: keeled (Fig. 10G); [7-20 mm long]; branchlets: slender (Fig. 11F);
long (Fig. 11F); triangular (Fig. 10E) or quadrangular in cross section . . . . . ... ..
.................................. Juniperus taxifolia HOOK. & ARN.

Needle leaves: up to 10 mm long; rounded (Fig. 10F); branchlets: roundish in cross
section; seeds: thick (Fig. 7E); seed wings: absent (Fig. SLK). . . . ... ... ... ..
............................... Juniperus brevifolia (SEUB.) ANTOINE
Needle leaves: more than 10 mm long; keeled (Fig. 10G); branchlets: triangular in
cross section (Fig. 10E); seeds: thin (Fig. 7F); seed wings: present (Fig. SM—6M). . . 10

Needle leaves: up to 8 mm long;upto l.2mmwide . . . .. ................
..................... Juniperus formosana HAYATA f. tenella HAND.-MAZzZ.

Needle leaves: more than 8 mm long; more than 1.2 mmwide. . . . ... ... .. ...
............................ Juniperus formosana HAYATA f. formosana

Seeds: tubercled (Fig. 8K:arrows). . . . . . . ... 12
Seeds: not tubercled (Fig. 11K). . . . . .. ... ... .. 13

Female cones: 3—4 cone scales per cone; more than 5 mm wide; female cone scales:
umbo absent (Fig. 7G); needle leaves: [6—10 mm long]; branchlets: roundish in cross
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13(11).

14(2).

15(1).

16(15).

17(16).

18(17).

19(16).
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section; stout (Fig. 11E); bark: peeling off in strands (Fig. 91); crown: rather open. . .
....... Juniperus recurva BUCH.-HAM. ex D.DON var. coxii (A.B.JACKS.) MELVILLE
Female cones: 5—6 cone scales per cone; up to 5 mm wide; female cone scales: umbo
present (Fig. 5E, F: arrow); needle leaves [3—7 mm long]; branchlets: triangular in
cross section (Fig. 10E); slender (Fig. 11F); bark: furrowed; crown: dense
........................ Juniperus pingii W.C.CHENG ex FERRE var. pingii

Female cone scales: umbo more or less in the center (Fig. 7K: arrow); female cones:
more than 7 mm long; needle leaves: rounded (Fig. 10F); branchlets: slender (Fig.
11F); bark: peeling off in strands (Fig. 9I) . . . . . ... ... ... ... ... ...
............... Juniperus recurva BUCH.-HAM. ex D.DON var. recurva (Fig. 5K)
Female cone scales: umbo near the apex (Fig. 71, J: arrow); female cones: up to 7 mm
long; needle leaves: keeled (Fig. 10G); branchlets: stout (Fig. 11E); bark: furrowed. . .
............ Juniperus pingii W.C.CHENG ex FERRE var. wilsonii (REHDER) SILBA
[= Juniperus squamata BUCH.-HAM. ex D.DON f. wilsonii REHDER]

Seeds: tubercled (Fig. 8K: arrows); female cones: 5—6 cone scales per cone; more
than 7 mm long; up to 5 mm wide; branchlets: slender (Fig. 11F); long (Fig. 11F);
[plant: erect; up to 30 m high] . . . .. Juniperus pingii W.C.CHENG ex FERRE var. pingii
Seeds: not tubercled (Fig. 11K); female cones: 3—4 cone scales per cone; up to 7 mm
long; more than 5 mm wide; branchlets: stout (Fig. 11E); short (Fig. 11E); [plant:
erect or procumbent; upto 6mhigh] . ... ... oL o oo
............ Juniperus pingii W.C.CHENG ex FERRE var. wilsonii (REHDER) SILBA
[= Juniperus squamata BUCH.-HAM. ex D.DON f. wilsonii REHDER]

Female cones:upto6mmlong. . . . ... ... ... ... ... ... 16
Female cones: between 6-9mmlong. . . .. ... ... ... ... ... .. . ... 21
Female cones: between 9—15mmlong . . . . . ... ... ... ... . o L. 27
Female cones: upto I5mmlong. . . ....... Juniperus drupacea LABILL. (Fig. 10G)
Needle leaves: leaves decurrent and not jointed at the base (Fig. 10J). . . . ... .. .. 17
Needle leaves: leaves not decurrent and jointed at the base (Fig. 10K) . . . . ... ... 19

Leaves: adult plants with needle leaves only (Fig 8D, E); female cones: up to 6 mm

long; crown: columnar—widely conical or globose-irregular . . . ... ... .... ... 18
Leaves: adult plants with scale and needle leaves (Fig. 9D); female cones: more than
5 mm long; crown: procumbent . ... ... .. Juniperus horizontalis MOENCH (Fig. 3A)

Needle leaves: arranged oppositely (Fig. 3A); female cones: 2—4 mm wide; seeds:

2PErcone. . . ... Juniperus saxicola BRITTON & P.WILSON
Needle leaves: arranged in whorls of 3 (Fig. 3B); female cones: more than 4 mm
wide; seeds: 1 per cone. . . . Juniperus squamata BUCH.-HAM. ex D.DON (Fig. 91; 10F, J)

Needle leaves: with one narrow white stripe in a furrow (Fig. 10L); keeled (Fig. 10G);
[seeds: 3 per cone] . . . .. Juniperus communis L. var. nipponica (MAXIM.) E.H.WILSON
Needle leaves: with one wide white stripe without furrow (Fig. 10M); keeled
(Fig. 10G); [seeds: 3percone] . . . . . . oo ottt it i 20
Needle leaves: with two white stripes (Fig. 10N); rounded (Fig. 10F); [seeds: 1 per
conel. . . ... Juniperus squamata BUCH.-HAM. ex D.DoN (Fig. 91; 10F, J)
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20(19). Seeds: up to 4 mm long; branchlets: stout (Fig. 11E); more than 1.5 mm wide; plant:
procumbent; [up to 1 m high] . . Juniperus communis L. var. saxatilis PALL. (Fig. 101, M)
Seeds: more than 4 mm long; branchlets: slender (Fig. 11F); up to 1.5 mm wide;
plant: erect; [up to 15.3 m high] . . . .. Juniperus communis L. var. communis (Fig. 5E)

21(15). Needle leaves: with one narrow white stripe in a furrow (Fig. 10L) . . . ... ... ... 22
Needle leaves: with one wide white stripe without furrow (Fig. 10M) . ... ... ... 23
Needle leaves: with two white stripes (Fig. ION) . . . . .. ... ... ... .. ... 25
Needle leaves: without any white stripes . . . . . ... .. Juniperus horizontalis MOENCH

22(21). Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow); [female cones: 8—13 mm long
and wide]; crown: procumbent; [plant: up to 0.6 m high] . . . . ... ... Juniperus rigida
SIEBOLD & ZUCC. subsp. conferta (PARL.) KITAM. [= Juniperus conferta PARL.]

Seeds: without conspicuous hilum (Fig. 5M, N); [female cones: 6—9 mm long and

wide]; crown: columnar-widely conical; [plant: upto 12mhigh] . . ... ... ... ..
......................... Juniperus rigida STEBOLD & ZUCC. subsp. rigida
[= Juniperus rigida SIEBOLD & Zucc.] (Fig. 3B; 8K; 10K, L)

23(21). Seeds: up to 4 mm long; branchlets: more than .S mmwide. . . . . ... ... ... ...
.................... Juniperus communis L. var. saxatilis PALL. (Fig. 101, M)
Seeds: more than 4 mm long; branchlets: upto 1.5 mmwide. . . . ... ......... 24

24(23). Leaves: only needle leaves on adult plants (Fig. 3A, B); jointed at the base (Fig. 10K);
female cone scales: umbo near the apex (Fig. 71, J: arrow); seeds: 3 per cone; female
cones: arranged in whorls of 3 (Fig. 3B); [6—9 mm long]; needle leaves: spreading
(Fig. 3B); with one wide white stripe (Fig. 10M); keeled (Fig. 10G); [7—15 mm long];
[1-2 mm wide]; branchlets: slender (Fig. 11F); [5S-60 mmlong] . ... ... ......

........................... Juniperus communis L. var. depressa PURSH
Leaves: adult plants with scale and needle leaves (Fig. 9D); female cone scales: umbo
more or less in the center (Fig. 7K: arrow); seeds: 1-2 per cone; female cones: ar-
ranged oppositely; [S—7 mm long]; needle leaves slightly spreading (Fig. 1D; 10C);
leaves decurrent and not jointed at the base (Fig. 10J); without any white stripes;
rounded (Fig. 10F); [2—8 mm long]; [0.7—1.2 mm wide]; branchlets: stout (Fig. 11E);
[4—15mmlong]. . ... ...... ... ... .. ..... Juniperus horizontalis MOENCH

25(21). Leaves: only needle leaves on adult plants (Fig. 3B); needle leaves: with two white

stripes (Fig. 10N); [1-3mmwide] . ... ... ... ... . . ... ... ... ...... 26
Leaves: adult plants with scale and needle leaves (Fig. 9D); needle leaves: [0.7—1.2 mm
wide] ... Juniperus horizontalis MOENCH

26(25). Female cones: up to 6 mm width; seeds: 1 per cone; [female cones: 4—9 mm long];

crown: columnar-narrowly conical — globose-irregular; [plant: up to 20 m high] . . . .
.................. Juniperus squamata BUCH.-HAM. ex D.DoN (Fig. 91; 10F, J)

Female cones: more than 6 mm width; seeds: 2—3 per cone; [female cones: 8—9 mm

long]; crown: procumbent; [plant: upto 0.8 mhigh] . . . .. ....... .. .. .....
......................... Juniperus procumbens (SIEBOLD ex ENDL.) MIQ.

27(15). Needle leaves: with one narrow white stripe in a furrow (Fig. 10L); [plant: procum-
bent;crown:dense]. . . ... ... ... .. ... Juniperus rigida STEBOLD & ZUCC.
subsp. conferta (PARL.) KITAM. [= Juniperus conferta PARL.]

Needle leaves: with one wide white stripe without furow (Fig. 10M); [plant: procum-
bent; crown: dense] . . . Juniperus communis L. var. megistocarpa FERNALD & H.ST.JOHN
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Needle leaves: with two white stripes (Fig. 10N); [plant: erect; crown: rather open] . .
......................... Juniperus cedrus WEBB & BERTHEL. (Fig. 10H)

Juniperus group B: taxa with scale leaves

1.

2(1).

3(2).

4(3).

5(4).

6(5).

7(4).

8(7).

9(8).

10(9).

11(10).

12(11).

13(12).

Scale leaves: with entire margin (Fig. 8F:arrow) . . . . ... ....... .. ... .... 2
Scale leaves: with serrate margin (Fig. 8G: arrows) . . ... ................ 62
Scale leaves: dorsal side rounded (branchlets: often roundish) . . . ... ... ... ... 3
Scale leaves: dorsal side keeled (branchlets: square-edged). . . . ... .......... 55
Leaves: adult plants with scale leaves only (Fig. 8D,E). . . .. ......... .. ... 4
Leaves: adult plants with scale and needle leaves (Fig. 9D). . . .. ......... ... 38
Female cones: without coating (Fig. 5F) . . . . ... ... ... .. ... .. .. .. ... 5
Female cones: with coating (Fig. SE) . . . . . ... ... ... ... .. ... ... . ... 7

Scale leaves: apically spreading or loosely spreading (Fig. 100); branchlets: stout

Fig. 11E). . . . ..o Juniperus komarovii FLORIN
Scale leaves: closely appressed (Fig. 1A, C, O); branchlets: slender (Fig. 11F) . . . . . 6
Seeds: up to 6 mm wide; up to 7 mm long; [female cones: 6—10 mm long]; bark:

smooth-scaly (Fig. 9G) . . . Juniperus convallium REHDER & E.H.WILSON var. convallium
Seeds: more than 6 mm wide; more than 7 mm long; [female cones: 8—16 mm long];

bark: divided in plates (Fig.9H) . . ... ............... Juniperus tibetica KOM.
Seeds: thin (Fig. 7F) . . .. ... ... .. ... ... Juniperus semiglobosa REGEL
Seeds: thick (Fig. 7E). . . . . . . . oo 8
Female cones: fleshy after maturity . . . . ... ... ... ... ... ... . ... ... 9
Female cones: leathery after maturity . . . . ... ... ... ... ... ... ... . ... 33
Branchlets: arranged 3-dimensionally (Fig. 8D). . . . .. ............ ... ... 10
Branchlets: arranged in one plane (Fig. 8E) . . . . ... ... ... ... .. .. ... 32
Scale leaves: with conspicuous glands (Fig. 10P: arrow) . . . . .............. 11
Scale leaves: with inconspicuous or without glands (Fig. 11A). . ... .... ... ... 27
Scale leaves: apically spreading or loosely spreading (Fig. 100). . . . .. ... ... .. 12
Scale leaves: closely appressed (Fig. 1A, C,O) . . .. ... ... ... . ... . ..... 14
Seeds: tubercled (Fig. 8K:arrows). . . . . ... ... . 13
Seeds: not tubercled (Fig. 11K). . . . .. Juniperus procera HOCHST. ex ENDL. (Fig. 10C)

Seeds: up to 6 mm long; 2 per cone; up to 4 mm wide; [female cones: 4—9 mm long];
[2-lobed or depressed globose or globose]; branchlets: slender (Fig. 11F); crown:
rather open; plant: dioecious . . . ... .. ... ........ Juniperus scopulorum SARG.
Seeds: more than 6 mm long; 1 per cone; more than 4 mm wide; [female cones:
8—12 mm long]; [globose or ovoid]; branchlets: stout (Fig. 11E); crown: dense; plant:
F0070) 110103 10 10 Juniperus komarovii FLORIN
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14(11).

15(14).

16(15).

17(16).

18(16).

19(14).

20(19).

21(20).

22(19).

23(19).

Female cone scales: umbo present (Fig. SE, Frarrow) . . .. ................ 15
Female cone scales: umbo absent (Fig. 7G) . . . .. .. ................... 19
Scale leaves: tip blunt (Fig. 11C: arrow) . . . . ... ... .... Juniperus bermudiana L.
Scale leaves: tip acute (Fig. 11D:arrow) . . . . ... ... . 16
Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow) . . . . ... ............ 17
Seeds: without conspicuous hilum (Fig. SM,N). . . . . ... ... ... ...... 18
Female cones: light blue — blue-green beneath glaucous coating; [5-8 mm long];

scale leaves: up to 1.5 mm long; branchlets: short (Fig. 11E); crown: dense. . . . . . .
............................. Juniperus barbadensis L. var. barbadensis
Female cones: dark blue — black beneath glaucous coating; [3—6 mm long]; scale
leaves: more than 1.5 mm long; branchlets: long (Fig. 11F); crown: rather open . . . .
............................. Juniperus blancoi MARTINEZ var. blancoi

Female cones: 2-lobed or depressed-lobose; scale leaves: more than 1.5 mm long;
closely appressed (Fig. 1A, C; O);crown:dense . . . . ...................
............................. Juniperus barbadensis L. var. barbadensis
Female cones: globose; scale leaves: up to 1.5 mm long; apically spreading or loosely
spreading (Fig. 100); crown: rather open. . . . . . . Juniperus procera HOCHST. ex ENDL.

Female cones: whitish beneath whitish-glaucous coating . . . ... ............
............................. Juniperus sabina L. var. sabina (Fig. 11H)

Female cones: light blue — blue-green beneath glaucous coating. . . . ... .... ... 20
Female cones: reddish-yellow — reddish-brown beneath glaucous coating . . . . . . .. 22
Female cones: dark blue — black beneath glaucous coating . . . . ... ... ....... 23

Scale leaves: tip blunt (Fig. 11C: arrow); female cones: more than 5 mm long; bark:
divided in plates (Fig. 9H); branchlets: up to 0.5 mm wide; up to 20 mm long; slender
(Fig. 11F); short (Fig. 11E) . . .. ... ... .. Juniperus sabina L. var. sabina (Fig. 11H)
Scale leaves: tip acute (Fig. 11D: arrow); female cones: more than 5 mm long; bark:
peeling off in strands (Fig. 91); branchlets: 0.5—1 mm wide; up to 20 mm long; slen-
der (Fig. 11F); short (Fig. 11E). . . . . . .. .. e 21
Scale leaves: tip blunt (Fig. 11C: arrow); female cones: up to 5 mm long; bark:
smooth-scaly (Fig. 9G); branchlets: more than 1 mm wide; more than 20 mm long;
stout (Fig. 11E); long (Fig. 11F) . . . .. ... ... ...... Juniperus bermudiana L.

Female cones: 2-lobed or depressed-globose; bark: peeling off in strands (Fig. 9I);
crown: columnar-narrowly or widely conical . . . Juniperus barbadensis L. var. barbadensis
Female cones: globose or ovoid; bark: divided in plates (Fig. 9H); crown: globose-
irregular. . .. ... .. Juniperus sabina L. var. sabina (Fig. 11H)

Seeds: up to 5 mm long; [2—4.5 mm wide]; [female cones: 5—8 mm long]; branchlets:

up to 1 mm wide; bark: divided in plates (Fig.9H) . . . . .. ....... ... ... ...
............................. Juniperus sabina L. var. sabina (Fig. 11H)
Seeds: more than 5 mm long; [4—6 mm wide]; [female cones: 6-10 mm long];

branchlets: more than 1 mm wide; bark: smooth-scaly (Fig. 9G). . . ... ... ... ..
................ Juniperus convallium REHDER & E.H.WILSON var. convallium

Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow) . . . . ... ............ 24
Seeds: without conspicuous hilum (Fig. SM,N). . . . .. ... ... . ... ......
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24(23).

25(24).

26(24).

27(10).

28(27).

29(27).

30(29).

3127).

32(9).

33(8).
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Seeds:upto3mmwide . . . .. ... L 25
Seeds:morethan 3mmwide . . . .. ... ... ... .. 26
Seeds: up to 4 mm long; branchlets: long (Fig. 11F); female cones: maturity after the

firstyear . ... ... Juniperus blancoi MARTINEZ var. mucronata (R.P.ADAMS) FARJON
Seeds: more than 4 mm long; branchlets: short (Fig. 11E); female cones: maturity
afterthesecondyear . . . .. ................... Juniperus scopulorum SARG.

Branchlets: short (Fig. 11E); female cones: maturity after the second year. . . . . . . .
..................................... Juniperus scopulorum SARG.

Branchlets: long (Fig. 11F); female cones: maturity after the firstyear. . . . . . . ...
............................. Juniperus blancoi MARTINEZ var. blancoi

Female cones: whitish beneath whitish-glaucous coating . . . . ... ... .. ... ...
............................. Juniperus sabina L. var. sabina (Fig. 11H)

Female cones: light blue — blue-green beneath glaucous coating. . . . . ... ... ... 28
Female cones: reddish-yellow — reddish-brown beneath glaucous coating . . . . . ... 29
Female cones: dark blue — black beneath glaucous coating . . . .. ............ 31

Female cones: 2-lobed or depressed-globose; bark: peeling off in strands (Fig. 9I);
crown: columnar-narrowly or widely conical . . ... ....................
............................. Juniperus barbadensis L. var. barbadensis
Female cones: globose or ovoid; bark: divided in plates (Fig. 9H); crown: globose-

irregular. . ... ... L Juniperus sabina L. var. sabina (Fig. 11H)
Scale leaves: bright green . . . . . ... ... ... ... 30
Scale leaves: dark green . . . . ... ....... Juniperus sabina L. var. sabina (Fig. 11H)
Scale leaves: bluish. . . . . . Juniperus gracilior PILG. var. ekmanii (FLORIN) R.P.ADAMS

Female cones: peduncle straight (Fig. 11G); up to 5 mm long; [2-lobed — depressed
globose — globose]; scale leaves: tip curved outwards (Fig. 111: arrow); branchlets:
long (Fig. 11F); branches: drooping; crown: ratheropen . . ................
............................... Juniperus gracilior PILG. var. gracilior
Female cones: peduncle curved (Fig. 11H); more than 5 mm long; [globose or ovoid];
scale leaves: tip incurved (Fig. 11J: arrows); branchlets: short (Fig. 11E); branches:
horizontal; crown: dense. . . . .. ........ Juniperus sabina L. var. sabina (Fig. 11H)

Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow); [female cones: 2-lobed or
depressed globose or globose]; crown: ratheropen . . . . . . Juniperus scopulorum SARG.
Seeds: without conspicuous hilum (Fig. SM, N); [female cones: globose or ovoid];
crown:dense. . ... ................ Juniperus sabina L. var. sabina (Fig. 11H)

Scale leaves: bright green; female cones: up to 7 mm wide and long; crown: rather

(0757155 1 Juniperus procera HOCHST. ex ENDL.
Scale leaves: dark green; female cones: more than 7 mm wide and long; crown: dense
............................... Juniperus thurifera L. (Fig. 100; 11G)

Female cones: whitish beneath whitish-glaucous coating . . . . .. ... ... ... ...
............................. Juniperus sabina L. var. sabina (Fig. 11H)

Female cones: light blue — blue-green beneath glaucous coating. . . . ... ....... 34
Female cones: reddish-yellow — reddish-brown beneath glaucous coating . . . . . . .. 35
Female cones: dark blue — black beneath glaucous coating . . . .. ............ 37
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34(33).

35(33).

36(35).

37(33).

38(3).

39(38).

40(39).

41(40).

42(41).

43(42).

44(39).

Female cones: young ones only green; globose or ovoid; [scale leaves: 1-2.5 mm
long]; bark: divided in plates (Fig. 9H); crown:dense . . . . .. ..............
............................. Juniperus sabina L. var. sabina (Fig. 11H)
Female cones: young ones green with bluish coating; 2-lobed or depressed globose;
[scale leaves: 0.7—1.3 mm long]; bark: peeling off in strands (Fig. 91); crown: rather
open. . ........... Juniperus barbadensis L. var. lucayana (BRITTON) R.P.ADAMS

Scale leaves: tip curved outwards (Fig. 111: arrow); [0.8—1.5 mm long]; crown: rather

103 073 36
Scale leaves: tip incurved (Fig. 11J: arrows); [1-2.5 mm long]; crown: dense . . . . .
............................. Juniperus sabina L. var. sabina (Fig. 11H)

Scale leaves: with conspicuous glands (Fig. 10P: arrow); [female cones: globose];
[4-7 mm long]; crown: procumbent. . . . . ... ... Lo
........... Juniperus gracilior PILG. var. urbaniana (PILG. & EKMAN) R.P.ADAMS
Scale leaves: with inconspicuous or without glands (Fig. 11A); [female cones:
2-lobed — depressed globose — globose]; [4—5 mm long]; crown: columnar-narrowly —

widely conical — globose-irregular. . . . ... ... Juniperus gracilior PILG. var. gracilior
Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow); [female cones: 2-lobed or

depressed globose or globose]; crown: ratheropen . . . . . . Juniperus scopulorum SARG.
Seeds: without conspicuous hilum (Fig. SM, N); [female cones: globose or ovoid];

crown:dense. . . .................. Juniperus sabina L. var. sabina (Fig. 11H)
Female cone scales: umbo present (Fig. SE, Frarrow) . . .. ................ 39
Female cone scales: umbo absent (Fig. 7G) . . . ... .................... 47
Scale leaves: bright green . . . . . .. ... .. ... 40
Scaleleaves: dark green . . . . .. ... ... 44
Scaleleaves: bluish. . . . . . .. ... ... e 46
Seeds: thin (Fig. 7F) . . .. ... . ... . ....... Juniperus semiglobosa REGEL
Seeds: thick (Fig. 7E). . . . . . . . e 41
Female cones: fleshy after maturity . . . . ... ... ... .. ... ... ... . .. ... 42

Female cones: leathery after maturity . . . . . ... . ... ... . ... . .......
............... Juniperus excelsa M.-BIEB. subsp. polycarpos (K.KOCH) TAKHT.

Seeds: up to 5 mm wide; branchlets: up to 1 mm wide; slender (Fig. 11F); scale

leaves:upto2mmlong . . . . ... ... 43
Seeds: more than 5 mm wide; branchlets: more than 1 mm wide; stout (Fig. 11E);
scale leaves: more than2 mmlong. . . . ... .. ... ... Juniperus foetidissima WILLD.

Seeds: tubercled (Fig. 8K: arrows); female cones: more than 8 mm long. . . . ... ..
............................. Juniperus excelsa M.-BIEB. subsp. excelsa

Seeds: not tubercled (Fig. 11K); female cones: upto 8 mmlong. . . .. ... ......
................................ Juniperus procera HOCHST. ex ENDL.

Scale leaves: tip blunt (Fig. 11C: arrow) . . ... .. Juniperus chinensis L. var. chinensis
Scale leaves: tip acute (Fig. 11D:arrow) . . . . ... ... . 45
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45(44).

46(39).

47(38).

48(47).

49(48).

50(47).

51(50).

52(51).

53(51).

54(50).

55(2).
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Branchlets: arranged 3-dimensionally (Fig. 8D); short (Fig. 11E); stout (Fig. 11E);
female cones: up to 7 mm long; plant: procumbent shrub . . . . .. ... ... ... ...
................................... Juniperus horizontalis MOENCH
Branchlets: arranged in one plane (Fig. 8E); long (Fig. 11F); slender (Fig. 11F); fe-
male cones: more than 7 mm long; plant: erecttree. . . . .. ... .............
............................... Juniperus thurifera L. (Fig. 100; 11G)

Seeds: thin (Fig. 7F); female cone scales: umbo near the apex (Fig. 71, J: arrow);
[seeds: 3—7 mm long]; plant: erecttree . . . . . ....... Juniperus semiglobosa REGEL
Seeds: thick (Fig. 7E); female cone scales: umbo more or less in the center (Fig. 7K:
arrow); [seeds: 4—5 mm long]; plant: procumbent shrub . . . ... ............

Scale leaves: tip blunt (Fig. 11C:arrow) . . . ... ... ... . ... 48
Scale leaves: tip acute (Fig. 11D:arrow) . . . . .. ... . 50
Female cones: peduncle straight (Fig. 11G); branchlets: stout (Fig. 11E). . . ... ...

..... Juniperus chinensis L. var. sargentii A.HENRY [= Juniperus sargentii (A.HENRY)
TAKEDA ex NAKAI] (Fig. 11J)
Female cones: peduncle curved (Fig. 11H); branchlets: slender (Fig. 11F). . . . . . .. 49

Branchlets: up to 1 mm wide; crown: globose-irregular; dense plant: procumbent . . .
............................. Juniperus sabina L. var. sabina (Fig. 11H)
Branchlets: more than 1 mm wide; crown: columnar—narrowly/widely conical; rather

OPen . . v v v v vt Juniperus sabina L. var. arenaria (E.H.WILSON) FARJON
Seeds: tubercled (Fig. 8K:arrows). . . . . .. ... 51
Seeds: not tubercled (Fig. 11K). . . . . ... ... . . 54
Scale leaves: tip curved outwards (Fig. 11I: arrow). . . . . .. ... ... ... ... ... 52
Scale leaves: tip incurved (Fig. 11J:arrows). . . . . ... ... ... .. 53

Seeds: up to 7 mm long; female cones: up to 8§ mm long; crown: dense; plant: pro-

cumbent shrub; dioecious . . . . ... ... ......... Juniperus horizontalis MOENCH
Seeds: more than 7 mm long; female cones: more than 8 mm long; crown: rather
open; plant: erect tree; monoecious . . . . ... ... ...... Juniperus przewalskii KOM.

Branchlets: slender (Fig. 11F); bark: divided in plates (Fig. 9H) . . . . .. .. ... ...
............................. Juniperus sabina L. var. sabina (Fig. 11H)

Branchlets: stout (Fig. 11E); bark: smooth—scaly (Fig. 9G). . . . ... ....... ...
................................... Juniperus horizontalis MOENCH

Branchlets: short (Fig. 11E); stout (Fig. 11E) . . ... .. Juniperus horizontalis MOENCH
Branchlets: long (Fig. 11F); slender (Fig. 11F) . . .. ... ... . ... .......
................. Juniperus sabina L. var. davurica (PALL.) FARION (Fig. 10P)

Branchlets: upto 0.5 mmwide . . . . .............. Juniperus scopulorum SARG.
Branchlets: between 0.5and Immwide . . .. .. ... .. .. ... .. ... .. ..... 56
Branchlets: between 1 and 1.5 mmwide . . .. .. ... .. .. ... .. ... .. ..... 58
Branchlets: more than 1.5 wide. . . . . . .. ... .. .. . .. .. e 61
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56(55).

57(56).

58(55).

59(58).

60(58).

61(55).

62(1).

63(62).

64(63).

65(64).

66(65).

67(66).

Female cones: light blue — blue-green beneath glaucous coating; [3—6 mm wide];

branchlets: long (Fig. 11F) . . . . . ... . 57
Female cones: dark blue — black beneath glaucous coating; [4—9 mm wide];
branchlets: short (Fig. 11E) . . . . ... ............. Juniperus scopulorum SARG.

Scale leaves: bright green; female cones: up to 4.5 mm wide; crown: rather open . . .
Juniperus virginiana L. var. silicicola (SMALL) EEMURRAY [= Juniperus silicicola
(SMALL) L.H.BAILEY]

Scale leaves: dark green or bluish; female cones: more than 4.5 mm wide; crown:

dense . ........ ... ... ... Juniperus virginiana L. var. virginiana
Leaves: adult plants with scale leaves only (Fig. 8D,E). . . .. .............. 59
Leaves: adult plants with scale and needle leaves (Fig. 9D). . . . ... .. ..... ... 60
Female cones: up to 9 mm long; 2-lobed — depressed globose — globose; seeds: up to

Smmwideandlong . . ......... ... . ... ... Juniperus scopulorum SARG.
Female cones: more than 9 mm long; ovoid — oblong; seeds: more than 5 mm wide

andlong. . .. ... ... . ... Juniperus chengii L.K.FU & Y.F.YU

Scale leaves: tip blunt (Fig. 11C: arrow); tip incurved (Fig. 11J: arrows); seeds: 2—5

per cone; up to 5 mm wide; up to 6 mm long; plant: procumbent shrub; dioecious . . .
.................. Juniperus chinensis L. var. tsukusiensis (MASAM.) MASAM.
Scale leaves: tip acute (Fig. 11D: arrow); tip curved outwards (Fig. 111: arrow); seeds:

1 per cone; more than 5 mm wide; more than 6 mm long; plant: erect tree;

10070) 11013 10 10 Juniperus przewalskii KOM.

Female cones: up to 9 mm long; 2-lobed — depressed globose — globose; seeds: up to

Smmwideandlong . . ... ......... ... ... ..., Juniperus scopulorum SARG.
Female cones: more then 9 mm long; ovoid — oblong; seeds: more than 5 mm wide

andlong. . .. ... ... . ... oL Juniperus chengii LX.FU & Y.F.YU
Scale leaves: dorsal side rounded (branchlets: often roundish) . . . . ... .. ... ... 63
Scale leaves: dorsal side keeled (branchlets: square-edged) . . . . . .. .......... 94
Scale leaves: with white resin (Fig. IN; 8J:arrows) . .. .................. 64
Scale leaves: without white resin (Fig. 1A, C, P) but sometimes resinous . . . . . . .. 70
Leaves: adult plants with scale leaves only (Fig. 8D, E). . . .. ...... ... .. ... 65

Leaves: adult plants with scale and needle leaves (Fig.9D). . . . . ... ...... ...
........... Juniperus flaccida SCHLTDL. var. martinezii (PEREZ DE LA ROSA) SILBA

Female cones: reddish-yellow — reddish-brown beneath glaucous coating . . . . . . ..
............................. Juniperus monosperma (ENGELM.) SARG.

Female cones: dark blue — black beneath glaucous coating . . . . ... .......... 66
Female cones: peduncle straight (Fig. 11G) . . .. ... ......... .. ... .. ... 67
Female cones: peduncle curved (Fig. 11H). . . .. ... ... . ... .. ... ... 69
Female cones: ovoid — oblong; branchlets: short (Fig. 11E); stout (Fig. 11E); [0.5—

2mmwide]. . ... e 68
Female cones: globose; branchlets: long (Fig. 11F); slender (Fig. 11F); [0.5-1 mm

wide] . ... Juniperus comitana MARTINEZ
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after HOLMGREN 1972 and BARTEL & GRIFFIN 1993

68(67).

69(66).

70(63).

71(70).

72(71).

73(72).

74(72).

75(70).

76(75).

77(76).

[Female cones: 5—9 mm long and wide; scale leaves: arranged generally in whorls of

3, 6-ranked; plants: generally dioecious; bark: red-brown; cotyledons: 2—4] . . . . ..
....... Juniperus occidentalis HOOK. var. australis (VASEK) A.H. & N.H.HOLMGREN
[Female cones: 7—12 mm long and wide; scale leaves: arranged oppositely, 4-ranked

or in whorls of 3, 6-ranked; plants: generally monoecious; bark: brown; cotyledons:
generally 2]. . ... ... . ... .. ... Juniperus occidentalis HOOK. var. occidentalis

Scale leaves: tip blunt (Fig. 11C: arrow); 0.6—1 mm wide; seeds: dark brown — black;
3—-6 per cone; [2.5-3.7 mm wide]; branchlets: short (Fig. 11E); stout (Fig. 11E);
more than I mmwide . ..................... Juniperus standleyi STEYERM.
Scale leaves: tip acute (Fig. 11D: arrow); 1.1-1.5 mm wide; seeds: light — medium
brown; 1-2 per cone; [3-5 mm wide]; branchlets: long (Fig. 11F); slender

(Fig. 11F);upto Il mmwide . ................. Juniperus comitana MARTINEZ
Female cones: without coating (Fig. 5F) . . .. ... ... ... .. ... ... .. .. ... 71
Female cones: with coating (Fig. 5E) . . . .. ... ... . ... . ... .. ....... 75
Scale leaves: with conspicuous glands (Fig. 10P: arrow) . ... ... ........... 72

Scale leaves: with inconspicuous or without glands (Fig. 11A). . . . ... ... ... ..
............................ Juniperus saltuaria REHDER & E.H.WILSON

Seeds: more than 2 per cone; [branchlets: 0.8—1.2 mm wide]; branches: horizontal;
bark: furrowed; brown . . . . . . . . 73
Seeds: up to 2 per cone; [branchlets: 1-1.5 mm wide]; branches: ascending; bark:
smooth-scaly (Fig. 9G); grey . . . . . . oo 74

Scale leaves: tip blunt (Fig. 11C: arrow); [female cones: ovoid—oblong]; [6-10 mm
wide]; plant: erect. . . . .. ... ... Juniperus phoenicea L. subsp. phoenicea (Fig. 10)
Scale leaves: tip acute (Fig. 11D: arrow); [female cones: ovoid]; [7-14 mm wide];
plant: procumbent. . . Juniperus phoenicea L. subsp. turbinata (GUSS.) NYMAN (Fig. 9D)

Seeds: up to 5 mm long; up to 4 mm wide; [female cones: 5—7 mm long]; branchlets:
long (Fig. 11F). . . . .. Juniperus convallium REHDER & E.H.WILSON var. microsperma
(W.C.CHENG & L.K.FU) SILBA

Seeds: more than 5 mm long; more than 4 mm wide; [female cones: 6—10 mm long];

branchlets: short (Fig. 11E) . . . . . ... .. .
................ Juniperus convallium REHDER & E.H.WILSON var. convallium

Leaves: adult plants with scale leaves only (Fig. 8D, E). . . .. ........... ... 76
Leaves: adult plants with scale and needle leaves (Fig.9D). . . . ... .. ........ 92
Female cones: arranged oppositely. . . . . .. ... .. ... ... 77
Female cones: arranged in whorlsof 3 . . . ... ... .. Juniperus californica CARRIERE
Scale leaves: upto 0.5 mmwide . . . .. ... ....... Juniperus gamboana MARTINEZ
Scale leaves: between 0.5and I mmwide . . ... ... ... ... . ... ... ... 78
Scale leaves: between 1 and 1.5mmwide . . ... ....... . ... ... .......... 89
Scale leaves: more than 1.5 mmwide . . . ... ...... Juniperus saltillensis M.T.HALL
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78(77).

79(78).

80(79).

81(80).

82(81).

83(80).

84(83).

85(80).

86(79).

87(86).

Scale leaves: with conspicuous white resin (Fig. IN; 8J: arrows) . .. ..........
.................................... Juniperus standleyi STEYERM.

Scale leaves: with conspicuous glands (Fig. 10P: arrow) . . .. .............. 79
Scale leaves: with inconspicuous or without glands (Fig. 11A). . . . ... ... ... .. 88
Female cones: whitish beneath whitish-glaucous coating . . . . Juniperus indica BERTOL.

Female cones: light blue — blue-green beneath glaucous coating. . . . .. ... .. ...
....................................... Juniperus indica BERTOL.

Female cones: reddish-yellow — reddish-brown beneath glaucous coating . . . . . . . . 80
Female cones: dark blue — black beneath glaucous coating . . . . ............. 86
Seeds:upto2mmwide . . . ... ... ... Juniperus jaliscana MARTINEZ
Seeds: between2and 3mmwide . . ... ... ... . 81
Seeds: between 3and4dmmwide . . . ... ... ... 83
Seeds: between4 and Smmwide . . ... ... .. L 85

Seeds:morethan Smmwide . . . .. ... ... ... ..
................ Juniperus convallium REHDER & E.H.WILSON var. convallium

Seeds: with conspicuous hilum (Fig. 51, S; 6M: arrow); [1—11 per cone]; branchlets:
long (Fig. 11F); bark: furrowed or peeling off in strands (Fig. 91) . . . ... ... . ... 82
Seeds: without conspicuous hilum (Fig. SM, N); [1 per cone]; branchlets: short (Fig.
11E); bark: smooth-scaly (Fig.9G) . . .................. Juniperus convallium

REHDER & E.H.WILSON var. microsperma (W.C.CHENG & L.K.FU) SILBA

Female cones: up to 6 mm wide; [seeds: 1-4 per cone]; [6—7 mm long]; [scale
leaves: 0.7—2 mm long]; branchlets: stout (Fig. 11E); crown: ratheropen . . . . . . ..
.................................. Juniperus durangensis MARTINEZ
Female cones: more than 6 mm wide; [seeds: 2—11 per cone]; [6-10 mm long]; [scale
leaves: 0.7—1 mm long]; branchlets: slender (Fig. 11F); crown: dense . . . . ... ...
.................................... Juniperus jaliscana MARTINEZ

Seeds: without conspicuous hilum (Fig. SM,N). . . . .. ... ... . ... ...... 84

Seeds: thin (Fig. 7F); more than 5 mm long; [female cones: 6—13 mm long];
[5—-9 mm wide]; branchlets: stout (Fig. 11E); short (Fig. 11E); bark: brown. . . . . . .
....................................... Juniperus indica BERTOL.
Seeds: thick (Fig. 7E); up to 5 mm long; [female cones: 5—-7 mm long]; [4—6 mm
wide]; branchlets: slender (Fig. 11F); long (Fig. 11F); bark: grey . . . ... ... Juniperus
convallium REHDER & E.H.WILSON var. microsperma (W.C.CHENG & L.K.FU) SILBA

Seeds: thin (Fig. 7F); not tubercled (Fig. 11K). . . . .. .. ... Juniperus indica BERTOL.
Seeds: thick (Fig. 7E); tubercled (Fig. 8K:arrows) . . . . . ... ..............
................ Juniperus convallium REHDER & E.H.WILSON var. convallium

Seeds: thin (Fig. 7F); [1-2 per cone]; more than 5 mm long . . Juniperus indica BERTOL.
Seeds: thick (Fig. 7E); [2-9 per cone];upto Smmlong . . ... ...... ... .... 87

Seeds: light — medium brown; female cones: 8 cone scales per cone; branchlets: long
Fig. 11F). . ..o Juniperus monticola MARTINEZ
Seeds: dark brown—black; female cones: 2—6 cone scales per cone; branchlets: short
(Fig. 11E). . . . . . Juniperus standleyi STEYERM.
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88(78).

89(77).

90(89).

91(89).

92(75).

93(92).

94(62).

95(94).

96(95).

97(96).

98(97).

99(96).
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Scale leaves: tip blunt (Fig. 11C: arrow); female cones: peduncle curved (Fig. 11H);
dark blue — black beneath glaucous coating; more than 6 mm wide; [seeds: 3—6 per
cone]; branchlets: stout (Fig. 11E) . . .. ........... Juniperus standleyi STEYERM.
Scale leaves: tip acute (Fig. 11D: arrow); female cones: peduncle straight (Fig. 11G);
reddish-yellow — reddish-brown beneath glaucous coating; up to 6 mm wide; [seeds:

1-3 per cone]; branchlets: slender (Fig. 11F) . . . . . Juniperus angosturana R.P.ADAMS
Seeds: tubercled (Fig. 8K:arrows). . . . . ... ... 90
Seeds: not tubercled (Fig. 11K). . . . .. ... . 91
Scale leaves: tip blunt (Fig. 11C: arrow); seeds: dark brown — black; [4—5 mm long];

branchlets: stout (Fig. 11E); short (Fig. 11E). . . . . . .. Juniperus saltillensis M.T.HALL
Scale leaves: tip acute (Fig.11D: arrow); seeds: light — medium brown; [4—7 mm

long]; branchlets: slender (Fig. 11F); long (Fig. 11F) . . . Juniperus comitana MARTINEZ

Seeds: thin (Fig. 7F); without conspicuous hilum (Fig. 5M, N); more than 5 mm long;
more than 3 mm wide; [1-2 per cone]; female cones: 3—5 cone scales per cone;
branchlets: short (Fig. 11E) . . . ................... Juniperus indica BERTOL.
Seeds: thick (Fig. 7E); with conspicuous hilum (Fig. 5I, S; 6M: arrow); up to 5 mm
long; up to 3 mm wide; [2—9 per cone]; female cones: 8 cone scales per cone;
branchlets: long (Fig. 11F) . ... .............. Juniperus monticola MARTINEZ

Female cone scales: umbo present (Fig. SE, F: arrow); seeds: thick (Fig. 7E); 4—13
per cone; scale leaves: apex curved outwards (Fig. 111: arrow); female cones: reddish
or light; [§—20 mm wide]; branchlets: slender (Fig. 11F); long (Fig. 11F); branches:
horizontal or drooping . . . . . . . . . ... 93
Female cone scales: umbo absent (Fig. 7G); seeds: thin (Fig. 7F); 1-2 per cone; scale
leaves: apex incurved (Fig. 11J: arrows); female cones: bluish or dark; [5—9 mm
wide]; branchlets: stout (Fig. 11E); short (Fig. 11E); branches: ascending . . . . . . . .
....................................... Juniperus indica BERTOL.

Seeds:upto Smmwide . . . . ... Juniperus flaccida SCHLTDL. var. poblana MARTINEZ
Seeds: more than Smmwide . . . ... ... .. Juniperus flaccida SCHLTDL. var. flaccida
Female cones: fleshy after maturity . . . ... ... ... ... ... ... .. . ... 95
Female cones: leathery after maturity . . . . . ... ... ... .. ... ... ... 113
Scale leaves: tip curved outwards (Fig. 11L: arrow). . . . .. ... ... ... .. .... 96
Scale leaves: tip incurved (Fig. 11J:arrows). . . .. ... ... ... ... ... ... .. 103
Seeds: tubercled (Fig. 8K: arrows). . . . . . . ... ... . 97
Seeds: not tubercled (Fig. 11K). . . . . .. ... .. . 99
Female cones: without coating (Fig. 5F) . . ... ........ Juniperus pinchotii SUDW.
Female cones: with coating (Fig. 5E) . . . .. ... ... . ... . . ... ....... 98
Seeds:upto3mmwide . . .. .......... Juniperus monosperma (ENGELM.) SARG.
Seeds: morethan3mmwide . . . .. ...... ... ... ... Juniperus coahuilensis

(MARTINEZ) GAUSSEN ex R.P.ADAMS var. arizonica R P.ADAMS
Female cones: peduncle straight (Fig. 11G); seeds: thick (Fig. 7E) . .. ... ... ... 100

Female cones: peduncle curved (Fig. 11H); seeds: thin (Fig. 7F) . .. ... ... ....
........................... Juniperus pseudosabina FISCH. & C.A.MEY.
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100(99).

Scale leaves: with white resin (Fig. IN; 8J: arrows); branchlets: stout (Fig. 11E) . . . 101
Scale leaves: without white resin (Fig. 1A, C, P); branchlets: slender (Fig. 11F) . .

(101 after ADAMS 1994, changed)

101(100)

102(100).

103(95).

104(103).

105(103).

106(105).

107(106).

108(105).

109(108).

Needle leaf (whip leaf) glands about half as long as the sheath; [female cones:
6-Tmmwide] . ..................... Juniperus coahuilensis (MARTINEZ)
GAUSSEN ex R.P.ADAMS var. arizonica R. P. ADAMS

Needle leaf (whip leaf) glands two—thirds as long as the sheath; [female cones:
4-Tmmwide] . . ... ... ... .. .. ... Juniperus coahuilensis (MARTINEZ)
GAUSSEN ex R.P.ADAMS var. coahuilensis

Female cones: up to 2 cone scale whorls per cone; up to 8 mm long; up to 7 mm

wide seeds: upto Smm long; upto3mmwide . . .. ... ... ... ...
............................... Juniperus angosturana R.P.ADAMS

Female cones: 3—4 cone scale whorls per cone; more than 8 mm long; more than

7 mm wide seeds: more than 5 mm long; more than 3 mmwide . . . . ... ... ..
............ Juniperus deppeana STEUD. var. pachyphlaea (TORR.) MARTINEZ

Seeds: thin (Fig. 7F). . . . . . . . e 104
Seeds: thick (Fig. 7TE) . . . . . . . . . 105

Female cones: peduncle straight (Fig. 11G); [6—10 mm long]; branchlets: slender

(Fig. 11F); long (Fig. 11F); bark: peeling off in strands (Fig. 91); crown: rather

0] 0] o Juniperus ashei . BUCHHOLZ (Fig. 11D)

Female cones: peduncle curved (Fig. 11H); [7-17 mm long]; branchlets: stout

(Fig. 11E); short (Fig. 11E); bark: smooth or scaly (Fig. 9G); crown: dense . . . . .
......................... Juniperus pseudosabina FISCH. & C.A.MEY.

Female cones: depressed-globose. . . . . ... ... ... . ... . . ... . ... 106
Female cones: globose . . . . . ... ... ... ... 108
Female cones: ovoid . . . . ... ... . 112
Female cones: oblong. . . .. ............ Juniperus chengii LKX.FU & Y.F.YU

Female cones: whitish beneath whitish-glaucous coating; [13—20 mm wide] . . . . .
.................. Juniperus deppeana STEUD. var. zacatecensis MARTINEZ

Female cones: reddish-yellow — reddish-brown beneath glaucous coating;

[B=15mmwide]. . . . . . ... e 107

Branches: ascending or horizontal; [female cones: 10—15 mm long] . .. ... ...
..................... Juniperus deppeana STEUD. var. robusta MARTINEZ

Branches: drooping; [female cones: 8—13mmlong] . . . .. ..............
...................... Juniperus deppeana STEUD. var. sperry CORRELL

Female cone scales: umbo more or less in the center (Fig. 7K: arrow). . . . ... .. 109
Female cone scales: umbo near the apex (Fig. 7, J: arrow) . . . .. .... ... ... 111

Female cones: whitish beneath whitish-glaucous coating; [13-20 mm wide] . . . .
.................. Juniperus deppeana STEUD. var. zacatecensis MARTINEZ

Female cones: reddish-yellow — reddish-brown beneath glaucous coating; [2—15 mm

WIdE]. . . e 110
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110(109).

111(108).

112(105).

113(94).

114(113).

115(113).

116(115).

117(115).
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Female cones: up to 2 cone scale whorls per cone; up to 9 mm long; up to 7 mm

wide; seeds: up to 5 mm wide and long; branchlets: short (Fig. 11E) . ... ... ..
............................... Juniperus angosturana R.P.ADAMS

Female cones: 3—4 cone scale whorls per cone; more than 9 mm long; more than

7 mm wide; seeds: more than 5 mm wide and long; branchlets: long (Fig. 11F). . .
..................... Juniperus deppeana STEUD. var. robusta MARTINEZ

Seeds: up to 3 mm wide; [3.5-4.5 mm long]; [female cones: 2—6 mm wide]; scale
leaves: up to 0.9 mm wide; branchlets: short (Fig. 11E); crown: dense . . . ... ..
............................... Juniperus angosturana R.P.ADAMS
Seeds: more than 3 mm wide; [4—6 mm long]; [female cones: 5—10 mm wide];
scale leaves: more than 0.9 mm wide; branchlets: long (Fig. 11F); crown: rather

0] 07 & Juniperus ashei ]. BUCHHOLZ
Seeds: up to 3 mm wide; [3.5—-4.5 mm long]; [female cones: 3—8 mm long]; [scale
leaves: 0.6-0.8 mmwide] . . . .. .......... Juniperus angosturana R.P.ADAMS
Seeds: between 3 and 6 mm wide; [4—6 mm long]; [female cones: 6—10 mm long];
[scale leaves: 1-1.5mmwide] . ... ............ Juniperus ashei ]. BUCHHOLZ
Seeds: more than 6 mm wide; [8—10 mm long]; [female cones: 9-11 mm long];
[scale leaves: 0.5—-1.2mmwide] . . . ....... Juniperus chengii L.K.FU & Y.F.YU
Scale leaves: with white resin (Fig. 1N; 8J: arrows). . . . . ... ............ 114
Scale leaves: without white resin (Fig. 1A, C, P) but sometimes resinous. . . . . . . 115

Female cones: depressed-globose — globose; seeds: up to 6 mm wide; up to 7 mm

long; branchlets: stout (Fig. 11E). . . . ... .. Juniperus osteosperma (TORR.) LITTLE
Female cones: ovoid — oblong; seeds: more than 6 mm wide; more than 7 mm

long; branchlets: slender (Fig. 11F) ... ... .. Juniperus chengii LK. FU & Y.F.YU
Female cones: depressed-globose. . . . . . Juniperus deppeana STEUD. var. deppeana
Female cones: globose . . . . ... ... ... . ... 116
Female cones: ovoid . . .. .. ... . ... 117
Female cones: oblong. . . ... ........... Juniperus chengii LK. FU & Y.F.YU

Seeds: up to 6 mm long; [female cones: 5—10 mm wide]; scale leaves: more than

0.9 mm wide; branchlets: short (Fig. 11E); bark: peeling off in strands (Fig. 9I) . .
................................... Juniperus ashei ]. BUCHHOLZ

Seeds: more than 6 mm long; [female cones: 8—15 mm wide]; scale leaves: up to

0.9 mm wide; branchlets: long (Fig. 11F); bark: smooth or scaly (Fig. 9G) or fur-

rowed or divided in plates (Fig. 9H) . . . . Juniperus deppeana STEUD. var. deppeana

Seeds: upto 7 mm long; upto Smmwide . ........ Juniperus ashei ]. BUCHHOLZ
Seeds: more than 7 mm long; more than Smmwide . . . . .. .............
.............................. Juniperus chengii L.K.FU & Y.F.YU

Libocedrus ENDL.

(5 species)
1.

Leaves: facial and lateral leaves more or less equal respectively the length
(Fig. 28) . . o 2
Leaves: facial and lateral leaves conspicuous unequal respectively the length (Fig.
2T )
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2(1). Branchlets: upper side and lower side different. . . . . .. ... ........ ... .. ... 3
Branchlets: no difference between upper side and lowerside . . . ... ........... 4

3(2). Lateral leaves: up to 3 mm long; [scale leaves: 0.5-3.5mmlong] . . ... ... ... ...
............................ Libocedrus bidwillii HOOK f. (Fig. 2S; 5C; 6L)
Lateral leaves: more than 3 mm long; [scale leaves: 2—10 mm long] . ........ ...
................................... Libocedrus yateensis GUILLAUMIN

4(2). Seed wings: up to 2.5 mm wide; [scale leaves: 2—9 mm long; female cones: 10—17 mm

long] . . ..o Libocedrus chevalieri ].BUCHHOLZ
Seed wings: more than 2.5 mm wide; [scale leaves: 0.5-3.5 mm long; female cones:
5-12mmlong] ................. Libocedrus bidwillii HOOK f. (Fig. 2S; 5C; 6L)

5(1). Facial leaves: dorsal surface conspicuous keeled. . . . . .. ..................
............................ Libocedrus austrocaledonica BRONGN. & GRIS.

6(5). Lateral leaves: touch each other (Fig. 2T); [scale leaves: -7 mm wide] . ... ... ...
............................ Libocedrus plumosa (D.DON) SARG. (Fig. 2R)
Lateral leaves: not touch each other (Fig. 2U); [scale leaves: 0.5-2 mm wide]. . . . . . .
................................... Libocedrus yateensis GUILLAUMIN

Papuacedrus H.L.L1

(2 taxa = 1 species + 1 variety, key after JOHNS 1995): Two varieties are recognized, differing strongly in
their juvenile leaves; some intermediates exist, especially at higher altitudes. Collections from older plants
cannot be distinguished.

1. Lateral leaves: up to 3 mm long if the plant has not a considerable age. (Apex of lateral
leaves first spreading but soon constricted to the base of the following facial leaves.
Leaves expanded outwards by up to 3 mm the base and the tips of lateral leaves) . . . . . . .
................ Papuacedrus papuana (F.MUELL.) H.L.LI var. arfakensis (GIBBS)

R.J.JOHNS [= Libocedrus arfakensis GIBBS] (Fig. 2P)
Lateral leaves: more than 3 mm long if the plant has not a considerable age. (Apex of
lateral leaves becoming widely spreading on young plants up to 6 mm from stem, often
falcately bent outwards but the tip always turned upwards, up to 13 mm from the base to
thetip) . . ... ... Papuacedrus papuana (F.MUELL.) H.L.LI
var. papuana [= Libocedrus papuana F. MUELL] (Fig. 20)

Taxodium RICH.

(3 taxa = 2 species + 1 variety; key after LUNDELL 1955 modified)

1. Leaves: needle-like (awl-shaped: rounded in cross-section) (Fig. 1E); needle leaves: in 3
rows (Fig. 1E); appressed (Fig. 1E). . . . . . . ...
................. Taxodium distichum (L.) RICH. var. imbricatum (NUTT.) CROOM

[= Taxodium ascendens BRONGN.] (Fig. 1E; 10D)
Leaves: needle-like (linear: flattened in cross-section) (Fig. 1J); needle leaves: in 2 rows,
exact in one plane (Fig. 1J); spreading (Fig. 1J) . .. ... ... ... .. ......... 2
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2(1). Plant: essentially evergreen; branches of male cones long and slender, open, composed
of single cones or tight cluster of several cones (Fig. 11B); plant without knees . . . . . .
................................ Taxodium mucronatum TEN. (Fig. 11B)
Plant: deciduous; branches with male cones short and crowded, the cones commonly in
short compact secondary branches (Fig. 10D); plant with knees. . . . . ... ... ... ..
............ Taxodium distichum (L.) RICH. var. distichum (Fig. 1J; 4E; 6N; 7D; 10D)

Thuja L.

(5 species)

1. Female cones: up to 4 mm wide; scale leaves up to 1.5 mm wide; facial leaves: with
furrowondorsalside . . ...................... Thuja sutchuenensis FRANCH.
Female cones: more than 4 mm wide; scale leaves: more than 1.5 mm wide; facial
leaves: without furrow ondorsalside. . . . . . ...... ... .. ... .. ... .. ... .. 2

2(1). Branchlets: lower side without white or glaucous marking (Fig. 2L). . . .. ... ... ..
................................. Thuja occidentalis L. (Fig. 2L; 5U; 8E)
Branchlets: lower side with white or glaucous marking (Fig. 2K; M) ... ... .... .. 3

3(2). Branchlets: with snow-white marking about the whole lower face (Fig. 2K) . . . ... ..
............................. Thuja koraiensis NAKAI (Fig. 2K; 4P; 5T; 7I)
Branchlets: with pale-white marking of the lower face only on some spots (Fig. 2M). . . 4

4(3). Scale leaves: tip on leading shoot acuminate; facial leaves: with oval resin glands or
without. . . .. ... ... .. ... . ..., Thuja plicata DONN ex D.DON (Fig. 2M, 5V)
Scale leaves: tip on leading shoots blunt or acute; facial leaves: with oblong resin glands
................................. Thuja standishii (GORDON) CARRIERE

Thujopsis SIEBOLD & ZUCC. ex ENDL.

(2 taxa = 1 species + 1 variety)

1. Lateral leaves: tip blunt; female cone scales: not thickened at the apex . . ... ... ...
......... Thujopsis dolabrata (THUNB. ex L.f.) SIEBOLD & ZUCC. var. hondai MAKINO
Lateral leaves: tip acute; female cone scales: thickened at the apex. . . ... ... ... ..
..... Thujopsis dolabrata (THUNB. ex L.f.) SIEBOLD & ZUCC. var. dolabrata (Fig. 2N; 6C)

Widdringtonia ENDL.

(4 species)
1. Female cones: edge of female cone scales warty andrough . . . .. ............. 2
Female cones: edge of female cone scales smooth or slightly wrinkled, not warty. . . . . .3

2(1). Seeds: 3-cornered; up to 8 per cone; seeds wings: absent, only small rips. . . . .. ....
............................... Widdringtonia cedarbergensis J.A.MARSH
Seeds: rather flattened; more than 8 per cone; seeds wings: conspicuous . . .. ... ...
..................... Widdringtonia schwarzii (MARLOTH) MAST. (Fig. 6B; 7C)
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3(1). Length of ultimate branchlets from tip to first node: more than 11 mm; [female cones:
up to 8 per cluster; 9-16 mm wide (closed cone); 9-18 mm long; seeds: 2—19 per cone]

Widdringtonia whytei RENDLE

Length of ultimate branchlets from tip to first node: up to 11 mm; [female cones: up to
48 per cluster; 14—24 mm wide (closed cone); 14—24 mm long; seeds: 2—32 per cone]
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Fig. 1 | 4

Ultimate branchlets of different Cupressaceae-taxa

A: Widdringtonia nodiflora, arranged decussately but it looks like arranged spirally because the scale are
a little bit shifted; B: Athrotaxis laxifolia; C: Athrotaxis cupressoides; D: Sequoiadendron giganteum;
E: Taxodium distichum var. imbricatum; ¥: Taiwania cryptomerioides; G: Athrotaxis selaginoides;
H: Cryptomeria japonica; 1. Glyptostrobus pensilis; J: Taxodium distichum var. distichum, K: Sequoia
sempervirens; L: Metasequoia glyptostroboides; M: Cunninghamia lanceolata; N: Cupressus arizonica var.
glabra; O: Juniperus phoenicea subsp. phoenicea; P: Widdringtonia nodiflora: usually arranged decussately;
Q: Diselma archeri; R: Pilgerodendron uviferum. A-K, M: leaves arranged spirally. L, N-R: leaves
arranged decussately
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Fig. 1
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Fig. 3

Ultimate branchlets of different Cupressaceae-taxa

A: Juniperus horizontalis, leaves arranged decussately; B-F: leaves arranged in whorls of 3. B: Juniperus
rigida subsp. rigida; C: Fitzroya cupressoides, D: Callitris drummondii; E: Callitris canescens; F: Acti-
nostrobus pyramidalis

<« Fig. 2

Ultimate branchlets of different Cupressaceae-taxa

A: Microbiota decussata; B: Calocedrus decurrens; C: Calocedrus formosana; D: Chamaecyparis formosen-
sis; E: Chamaecyparis lawsoniana; F: Chamaecyparis obtusa var. obtusa; G: Chamaecyparis pisifera; H:
Chamaecyparis thyoides var. thyoides; 1. Tetraclinis articulata; J: Platycladus orientalis; K: Thuja koraien-
sis; L: Thuja occidentalis; M: Thuja plicata; N: Thujopsis dolabrata var. dolabrata; O: Papuacedrus papu-
ana var. papuana; P: Papuacedrus papuana var. arfakensis; Q: Fokienia hodginsii; R: Libocedrus plumosa;
S: Libocedrus bidwillii; T: Austrocedrus chilensis; U: Xanthocyparis nootkatensis. A-U: leaves arranged
decussately
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Fig. 4

Female cones of different Cupressaceae-taxa

A: Athrotaxis laxifolia; B: Cunninghamia lanceolata; C: Cryptomeria japonica; D: Taiwania crypto-
merioides; E: Taxodium distichum var. distichum; F: Glyptostrobus pensilis; G: Sequoiadendron giganteum;
H: Sequoia sempervirens; I: Metasequoia glyptostroboides; J: Chamaecyparis lawsoniana; K: Cupressus
sempervirens; L: Fokienia hodginsii; M: Platycladus orientalis: N: Microbiota decussata; O: Calocedrus
decurrens: P: Thuja koraiensis; Q: Widdringtonia nodiflora
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Fig. 5

Female cones and seeds of different Cupressaceae-taxa

A-H: female cones. A: Austrocedrus chilensis; B: Tetraclinis articulata; C: Libocedrus bidwillii; D: Pil-
gerodendron wviferum; E: Juniperus communis var. communis; F: Juniperus oxycedrus subsp. oxycedrus.
G: Actinostrobus pyramidalis. H: Callitris drummondii. I1-V: seeds. 1. Microbiota decussata; J: Platycladus
orientalis; K: Juniperus recurva var. recurva. L: Athrotaxis laxifolia; M: Chamaecyparis obtusa var. obtusa;
N: Chamaecyparis lawsoniana; O: Chamaecyparis pisifera; P. Chamaecyparis thyoides var. thyoides;
Q: Chamaecyparis formosensis; R: Cunninghamia lanceolata; S: Widdringtonia nodiflora; T: Thuja koraien-
sis; U: Thuja occidentalis; V: Thuja plicata
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Fig. 6

Seeds of different Cupressaceae-taxa

A: Sequoiadendron giganteum; B: Widdringtonia schwarzii; C: Thujopsis dolabrata var. dolabrata; D: Tet-
raclinis articulata; E: Cupressus torulosa; F: Cupressus arizonica var. arizonica;.G: Cupressus dupreziana
var. atlantica; H: Glyptostrobus pensilis; 1. Austrocedrus chilensis; J: Callitris drummondii; K: Calocedrus
decurrensis; L: Libocedrus bidwillii; M: Fokienia hodginsii; N: Taxodium distichum var. distichum; O: Acti-
nostrobus pyramidalis; P: Fitzroya cupressoides
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Fig. 7

Different features

A: Neocallitropsis pancheri; leaves in whorls of 4, herbarium sample (not the natural colour). B: Cunningha-
mia lanceolata, female cone scale thin; C: Widdringtonia schwarzii, female cone scale thick; D: Taxodium
distichum var. distichum, female cone disintegrated; E: Platycladus orientalis, side view of seed (thick seed);
F: Sequoiadendron giganteum, side view of seed (thin seed). G: Cunninghamia lanceolata, female cone scale
without umbo or depression; H: Metasequoia glyptostroboides, female cone scale with depression; I: Thuja
koraiensis, umbo small, umbo near the apex; J: Platycladus orientalis, umbo large; K: Pilgerodendron
uviferum, umbo very large; umbo in the center; L: Tetraclinis articulata, without columella
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Fig. 8

Different features

A: Callitris endlicheri, columella 3-partite; B: Tetraclinis articulata, all female cone scales insert on the same
level in mature cones; C: Chamaecyparis formosensis, female cone scales insert on different levels in mature
cones; D: Cupressus arizonica var. glabra, branchlets arranged 3-dimensionally; E: Thuja occidentalis,
branchlets arranged in one plane; F: Cupressus cashmeriana: scale leaves margin entire; G: Cupressus ari-
zonica var. glabra: scale leaves margin serrate; H: Fitzroya cupressoides, female cone side view; I: Metase-
quoia glyptostroboides, seed; J: Cupressus macrocarpa, scale leaves with white resin; K: Juniperus rigida
subsp. rigida, seed tubercled: L: Callitris drummondii, female cone scales unequal
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Fig. 9

Different features

A: Callitris drummondii, female cone scales angled into a (broad) apex; B: Callitris drummondii, female cone
scales tapering towards the apex; C: Callitris canescens, female cone with slender fruiting branchlet; D:
Juniperus phoenicea subsp. turbinata, branchlet with scale and needle leaves; E: Callitris preissii, female
cone scales united at the base and forming a thick cone base; F: Callitris endlicheri, female cone scales sepa-
rating almost to the base; G: Chamaecyparis pisifera: bark smooth-scaly; H: Xanthocyparis nootkatensis,
bark divided in plates; I: Juniperus squamata, bark peeling off in strands; J: Callitris verrucosa, female cones
dense warts; K: Callitris endlicheri, female cone scales spreading widely after opening; with untypical colu-
melea L: Callitris drummondii, female cone scales not spreading widely after opening
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Fig. 10
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<« Fig. 10

Different features

A: Calocedrus formosana, cone-bearing-branchlets flattened, like branchlets without female cones, B: Cun-
ninghamia lanceolata, rows of stomata on the abaxial side in one white stripe; C: Juniperus procera, needle
leaves slightly spreading; D: Taxodium distichum var. imbricatum, branches with male cones short and
crowded, the cones commonly in short compact secondary branches; E: Callitris drummondii, branchlets
triangular; F: Juniperus squamata, dorsal side of needle leaves rounded; G: Juniperus drupacea, dorsal side
of needle leaves keeled; H: Juniperus cedrus, needle leaf tip blunt; I: Juniperus communis var. saxatilis,
needle leaf tip acute; J: Juniperus squamata, needle leaves decurrent; K: Juniperus rigida subsp. rigida,
needle leaves not decurrent; L: Juniperus rigida subsp. rigida, needle leaf with one narrow white stripe; M:
Juniperus communis var. saxatilis, needle leaf with one wide white stripe; N: Juniperus oxycedrus subsp.
macrocarpa, needle leaf with two white stripes; O: Juniperus thurifera, scale leaves spreading slightly; P:
Juniperus sabina var. davurica, scale leaf with a conspicuous gland
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Fig. 11

Different features

A: Cupressus gigantea, scale leaf without a conspicuous gland; B: Taxodium mucronatum, branches of male
cones long and slender, open, composed of single cones; C: Cupressus dupreziana var. dupreziana, scale leaf
tip blunt; D: Juniperus ashei, scale leaf tip acute; E: Cupressus lusitanica var. benthamii, branchlets short and
stout; F: Cupressus gigantea, branchlets long and slender; G: Juniperus thurifera, peduncle straight; H: Juni-
perus sabina var. sabina, peduncle curved; I: Cupressus funebris, scale leaf tip curved outwards; J: Juniperus
sargentii, scale leaf incurved (appressed); K: Juniperus excelsa subsp. excelsa, seed not tubercled; L: Cal-
litris endlicheri, columella simple
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