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Illustrations of Conifers. 1

ABIES.

Everareey trees belonging to the Coniferso, with tall straight trunks
regularly whorled with branches. Buds at the ends of the shoots
either resinous or non-resinous. Leaves persistent for many years,
variously arranged on the branchlets; on lateral shoots pectinate,
radially arranged or crowded and directed forwards in imbricated
ranks. On leading shoots the leaves are radially arranged and on
cone-bearing branches they are directed upwards.

Leaves linear, flattened or guadrangular in section, upper surface
green, with or without stomata; lower surface with two white or
greyish bands of stomata; apex rounded, single-pointed or notched.

Flowers monwcious, Cones ripening in one year, crect on the
branchlets, composed of thin woody scales, longer or shorter than
the bracts; seeds two on each scale, winged and provided with
resin vesicles. The cone on maturity falls to pieces, the scales,
bracts and seeds separating from the central spindle-like axis.

Abies are easily distinguished from all other conifers by the
circular base of the leaves, which, on falling or when pulled off
show a circular scar on the branchlet.

About 80 rpecies of Abies have been described, natives of the temperste regions and
with & few exceptions confined to mountainons districts,
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KEY TO ABIES.

This key is basod upon characters taken from the folinge, buds and shoots of lateral
branches on the lower part of the tree.

1 —TEAVES RADIALLY ARRANGED ON THE BRANOILETS ; APEX OF THE LEAF NOT RiFID,

A. Pinsapo, Boissier; Bpaln, Leaves rigid, short, less than § ineh long, thick, with
lines of stomata on each surface, acute at the apox ; resin eanals median, Shoots
glabrous, Buds resinoua.

A. cephalonica, Loudon ; Greece, Leaves thin, Battoned, about 1 inch long, white with
stomata beneath, ending in o sharp esriiliginous point; resin-canals marginal.
Bhoots glabrons,  Buds resinouy,

IL—LEAvES ON THE LATERAL BRANCHES PECTINATE I¥ ARRANGEMENT] THE TW0 LATEEAL SETS
EITHER 1§ THE HORIZONTAL FLASE OH WITH THEIR DPPER RANKES DILECTED UPWARDS AR
WELL AS OUTWARDS SHOWING A V-SEAPED DEPRESSION, AS SEEN FROM ABOVE, BETWEEN
THE TWO BETS,

Resin-canals sarginall

A, bracteata, Nuttall; California. Leaves long, 2 inches or more, rigid, white with
stomaia beneatl, ending in n spine-like point, Bhoots glabrous. Buds large,
elongated, fosiform, membranous, non-resinous,

"~ A. grandis, Lindley ; western N. Americn. Leaves all in the horizontal plane, thoss in
the upper rank about half the length of those below, up to 2 inches long, bifid at the
apex ; upper surface grooved ; lower surfnee with bands of stomata. Bhoots minutely
pubescent, Buds small, resinous.

A, Lowiana, Morray ; Californin.  Leaves in o V-chaped arrangement, 13 to 23 inches
long, bifid ot the apex ; upper snurface grooved and with stomata ; lower surface with
white lines of stomatn.  Sheots and buds as in A, grandis.

A. firma, Biebold and Zucearini; Japan. Teaves in a Veshaped arrangement, rigid,
very corineeons, broad, up to 1% inch long, with broad lines of stomatn on lower sur-
face, ending in two sharp cartilaginons peints. Shoots pubescent in the furrows
between the slightly raised pulvini. Buds small, oveid, slightly resinous.

A, pectinata, Do Candolle; Eurepe, Leaves pectinate in one plane or tending to a
V-shaped arrangement, sbout an ineh long, with white lines of stomata beneath,
slightly bifid at the apex.  Shoot grey with short pubescence. Buds ovoid, non-
TESIMONE,

A. Webbiana, Lindloy ; Himalayas, Leaves V-ehaped in arrangement, up to 2} inches
long, bifid, silvery white beneath, Sheots with prominent ]pnlvini and deep grooves,
with & reddish pubescence confined te the grooves. Buds large, globase, resinons.

Resin-canals median.

A. balsamea, Miller; eastern N. America, Leaves slender, searcely 1 inch long, bifid at
the apex, with grey lines of stomats bencath. BShoots smooth, grey, with scattered,
short erect pubescence. Buds globose, resinous.

A. Fraseri, Voirst ; Alleghany Mountaing. Leaves as in A. bafsamea, but shorter and
whiter beneath. Bhoots smooth, yellowish, with dense, reddish, enrved or twisted
pubescenca.  Buds globose, resinous.

A. brachyphylla, Maximowics; Japan. Lenves in n V-chaped arrangement, short,
scuwgfy exceading I inch, slightly bifid, white boucath, Shoots glabrous, with pro-
winent pulvini and deep grooves, Duds conical, resinous,

M. eiticicn and 4. mumidica with weak shoots, come in this section,
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III.—LEavEs 0N LATERAL DAANOHES NOT UEQTINATE ABOVE, BUT DENSELY CROWDED, TUOSE IN THE

=

MIDDLE LINE IMBEOTED PORWARDS IN [NMIRICATAD RBANKS, THEIR BASES NOT BRING APPRESSED
TO THE BRANCHLET, OX TiE LOWER SIDE OF TUE SHOOT THE LEAVES ARE IN TWO LATERAL
BETS,

Resin-canals marginala

A. Nordmanniana, Spach’; Cancesus. Lieaves np o 13 inch long, witl whita lines of
sfomata beneath, with vounded bifid apex. Sheots smooth, with short seabtersd
ereel puboseence.  Buds ovoid, brown, non-resinous.

A. amabilis, Forbes; western N. America. Leaves in arrangowent and size like
thosa of A, Nordmanniana, bot mach darker shining green and with o traneats
bifid apex, with whita bands of sbemata beneath : they emit a fragant odour when
bruised.  Shoots smooth, with short wavy pubcseenco. Buds small, globoss,
rasinons.

A. religiosa, Sehlechtondal; Mexico, Guatemala. Teaves about 1 inch long, with
whitish lines of stomata beneath, gradually parrowing from the middle to the
uanally entire spex which is occasionally slightly emnrginate. Shoots with
prominent pulvini and denss minuie erset pubsscence. Buda shortly cylindrical,
resinons, 'he medisn upper leavas are much less numereus than in the two pra-
ceding species.

A. Maviesii, Masters; Japan, Formosa. Leaves shorter and broader than in 4.

* Veifchii, with whita bands of stomata lencath, widest in their npper third, with a
rounded and bifid apex. Sheot densely eovered with n forrnginons pubescence.
Buds small, globase, vesinous,

Restiwocanal median,

A. Veitehii, Lindley ; Japan. Leaves np to 1 inch long, truneate and bifid ai the
apex, nniform in width, si white baneath,  Bhoots smoolh, eovered with dense
short ereet pubescence.  Duds small, globose, resinets.  The upper median leaves
point forwards and stand off from the shoot at a wider angle than in A. Nerdman-
niand.

A. sachalinensis, Mosters; Saghalien, Yezo, Karlle Isles. Leaves long nnd slender,
up o 1§ inch, nuiform i width, with o rounded and bifid opes, silvery-white
beneath. Shoots with éiromiuem pulvini, and o dense, short pubescence coufined to
the grooves, Buds small, globose, resinons.

A. sibivica, Lodobour ; N.E. Russia, Siberis, Turkestan, Leaves long and sleader,
up to 14 inch, with narcow while bands of stomats beneath, uniform in width;
apes rounded and either slightly bifid or entire. Bhoots ashy grey, quite smeath,
with a seattored minute pubescence. Buds small, globose, resinous.

IV, —LaavES 0F LATERAL DIANCUCS NOT PECTINATR ABOVE ] TTOSE IN THE MIDDLE LINY COVERING

THE BRANOHLET, AND CURVING UPWAEDS AFTER BEING APFRESHED T0 THE SHOOT FOR
SOME DISTANGE AT THEIR BaSE.  THE LEAVES ABE I¥ TWO LATURAL SHIS OF THR
LOWER SIDE OF THE BEANUHLET. RESIN-CAMALS MARGINAL.

A, nobilis, Lindley; Washinglon, Oregon, California, Leaves nbeve closely ap-
pressed by their bases to the branchiel which they eowpletely concesl; about
1 ineh leig;, enlive at the apex, flattencd, grooved on the npper surface in tha
middle line ; stomaba usnally present on both surfaces.  Blioots with o dense, short,
brown pubesence. Tovminal buds girt ot the base by o ring of acute or subulately-
pointed pubescent scales,

A. magnificn, Murray; Oregon, Culifornin, TLeaves above appressed ab their bases
for a short distanee ounly to the branchlet, which they do not eompletely conceal;
longer than in A. nebiliz, ap to 14 inch, entira at the apex, quadrangulur 1n seetion,
not grooved on the upper surface; stomata always present on both surfiees,  Shoots
and buds as in .1, nobilis.

14, mumidien with rtrong shoots is distingniched fromn ol {heso species by the leaves of the upper ride
being directed backwuria.
7 4. cilicica, with strong shoots, bles a weak 4. ¥
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V.—LEAVES OF LATERAL BRANCHES ARRANOED IN TWO WAYS WHICH ARE OFTEN OBSEEVADLE OF

THE SAME TREE AND DEFENL UFON THE YIOOUR OF THE SHOOTS.

A. cilicica, Carritre ; Asin Minor, Leaves cither (A} pectinato above with a V-chaped
!

.

epression between the lateral sets, or (B) with the median loaves above er

and covering the branehles, a8 in A, Nordmarniana. The leaves are slender, up
to 13 inch loug, not conspicncusly wlite below, s]ighl]y bifid st the rounded or
acute apex ; resin-cansls marginal. Shoots smooth, with eeattered short erect
pubescence.  Buds small, ovoid, non-resinous. Vigeroue shoots of this species
resemblo 8 wenk 4. Nordmarniana but with the leaves shorter, more slender and
less white beneath, The buds are 1uch smaller,

nwmidica, De Lunney; Algeria. Leavee either pectinate nbove with a V-shaped

depression, or crowded and covering the upper side of the branchlet, but dif-
forent from all oiber species in ihe medisn leaves sbove, in that ease bein

divected backwards and net forwards, Leaves short, up to § inch long, broad,
rounded nt the entire or slightly bifid apex ; in most casce with four to eix broken
linee of stomata on their upper surface near the tip, lower surface with white lines
of stomata; resin-canals margingl. Shoots brewn, ehining, glabrous, Buds large,
ovoid, non-resinois,

VI—LEaves mREGULARLY ARCANGED ] TUOSE ON THE LOWEE SIDE OF THE BRANCHES XOT THULY

PECTINATE.

A. Pindrow, Bpach ; W. Himalayas. Teaves all directed more or less forwards; those

above irregularly and imperlectly covering the branchlet; those below mostly
peetinate but with some directed downwards and forwards. Leaves soft, pale
greeu, up to 24 inches long, lower eurface with grey lnes of stomata, bifid st the
apex with two shurp eartilaginous points; resin-canals marginal. Shoots grey,
glabrons. Bads large, globose, resinons,

A. eoncolor, Lindley and Gordon; Oolorado, Utah, Arizopa. New Mexico, Northern

Mexico, Southern Californiz, Leaves imperfectly pectinate both sbove and below,
some in the middle line being always directod forwards and not laterally ontwarde ;
up to 2 to 3 inches long; apex entire ; L;Shper surface convex and not grooved, with
lines of stomata; resin-canals marginal. Bhoots smooth, olive-green, glabroue.
Buds large, conieal, resincns.

A. lasiccarpa, Nuttall; western N, America. Leaves cither in an im;mr.l'wﬂy pec-

tipete arrangement or with most of the leaves directed mpwards, those in the
middle line above crowded and standing edgeways; 1§ inches long, narrow, usaally
eniire, with conspieuous lines of stomats on the upper surface, especially in their
snterior half.  Tesin-conals median, Shoots emooth, with n moderately dense,
ehort, wivy pubeseence, Duds small, conieal, resinous.









