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HyYBRID CONIFERS.

TnstANCES of hybridisation between different, species of conifers are not of
common ocourrence. The fact that species of the same genus seldom grow
together in the wild state may explain the rarity of hybrids amongst conifers
in natural surroundings; but it is difficalt to account for their non-appearance
in pinets, botanic gardens, and artificial plantations, where allied species
often stand in close proximity, aud cross-pollination would seem to be
inevitable. Most of the recorded cases are confined to the two genera, Abies
and Pinus; and scarcely any addition has been made to the short listt of
hybrid conifers drawn up by Masters in 1901, 1t is probable, however, that
hybridisation iu_conifers is more frequent than is supposed, and possibly
widespread amongst the other genera, Hybrids often escape recognition, and
if observed are apt to be classed with so-called * varieties ” or * sports.”

As an example of a hybrid conifer which has not yet, been recognized in
books as such, | may instance the puzzling hemlock spruce, Taya Pattoniana
var. Jeffresi, A. Mty This supposed variety is undoubtedly a hybrid
between the two wild species, Zsuga Pattoniana and Tsuga Albertiana, and
wmay now be named Zsuge Jefreyi, A, Henry.

*In Journ. R. Hort. Soc. xxvi, 97 (1001).

* In Elwes and Henry, “ Treas of Great Britain,” if, 231 (1907). Another namo for
this treo is Touga Mertensiana, vor. Jefreyi, Silva Tarouca, * Unsoro Froiland. Nadel-
Tolzer,” 294 (1913). The hybrid differs from T Pattoniana in having groen and not
bluish foliage, and in the leaves being serrulate and not entire in margin, with » groove
on the upper surface continued to the rounded apex. It differs from 7. Albertiana in
the radial and not pectinate arrangement of the leaves, which, moreover, have broken
stomatic lines on the upper sutface, absent. from the lnst-named species.
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‘This extremely rave tree, of which there is o living specimen in Kew
Gardeus, was originally raised at Edinburgh from seed collected in 1851 by
Jeffrey in British Columbia on Mount Baker, whero the two species were
observed growing together by Englemaun in 18821 Zsuga Jeffreyi has turned
up again, after an interval of sixty years. There is now growing in Mr. M.
Hornibrook's garden at Knspton, Abbeyleix, o young tree, identical with
Jeffrey’s plant, which was procured from Vancouver Island about four years
ago. It was dug up as a wild seedling a few inches high in the mountains
behind Cowichan Lake, where the two parent species probably intermix, as
one is & characteristic tree of the lower altitudes of Vancouver Island, while
the other is almost confined to the alpine zone.

1L —HYBRID LARCHES,

Hybrid trees, especially those of the first generation, are usually endowed
with remarkable vigour, so that they not only produce timber rapidiy and in
great volume, but they also are to a considerable degree immune from serious
attacks of insecta or of fungoid disease. Hybridisation between the different
larches is thus a subject of economic importance, as the genus yields excellent
timber in a short term of years, provided the plantations remain in a healthy
atate. The species most cultivated, Zariz europaca, is unfortunately very
liablo to disease.

‘Each of the dozen known species of larch is confined to a distinet territory,
and natural hybrids have not been observed in the wild state. Three hybrid
larches have, however, originated spontaneously in cultivation ; and erossing
‘has also been effected by artificial pollination.

1. Zariz pendula.—One of the hybrid larches, Zarix pendula, Salisbury,
which puzzled botanists for over & hundred years, may now be briefly referred
to. Tt history was elucidated by Prof. A. Henry? in 1915, It originated as
& single soedling about 1739 ; and the original tree, a first cross between
Laviz europaca and Lariz americana, grew for many years at Mill Hill, nesr
London, being ultimately cut down in 1800 This tree attracted much
attention on account of its extraordinary vigour. Lambert, the great authority
of his time on Conifers, said : “ Tt was the finest and largest treo I have ever

1 It was described accurately as,regards the leaves and twigs by A. Marray, in Proc.
R. Hort. Soc. iii, 205, fig. 1 (1863), under the name Abies Pattoni A misleading and
untenable designation, as Joffrey's plant is quite different from the alpine wild hemlook
spruce, previously described under this name by Balfour in 1853. The hybrid is some-
times also wrongly called Abies Hookeriana, A. Murray, which is a synonym no longer in
so, being a later name of the alpine wild species.

31n “Gardeners’ Chronicle,” 18th September, 1916, pp. 178-179, fign. 58-61, and
9th October, 1916, p. 234,
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seen, bearing great, quantities of cones with ripe seed annually.”  From its
seed @ good many descendants were obtained, some of which are still to be
seen in parks and botanic gardens in Great Britain. The trees of the second
and third generations differ amongst themselves in vigour, size, habit, bark,
twigs, leaves, and cones. In fact, they show a range of variation that can
only be explained as resulting from the diverse combinations of the distine-
tive characters of the two parent species. These peculiar larch trees were
for & long time considered by foresters and botanists to be a second wild
species in Bastern Cauada, where, however, Zariv anericana is the sole indi
genous larch. OF late years, they were erroneously identified with Zariz
dahurica, a native of Eastern Asia, The history and hotanical characters of
Zaric pendua clearly establish its hybrid nature,

Tt is noteworthy that none of the trees of the second and third genera-
tions retains the remarkable vigour of the original first cross. In fact, they
are as a rule inferior in growth to the European larch, one of the parents ;
but & good number show greater vigour than the other parent, the American
larch.

The Russian botanist, Regel! gives an interesting account of the remark-
able differences in habit of the seedlings which he raised at St. Petersburg
from the seed of Zeric penduls. Some exhibited bizarre, prostrate, and
pendulous forms. This is a striking example of mutations resulting from
hybridity.

In Zariz pendula only one tree of the first hybrid generation appears ever
to have boen produced. In the case, however, of the Dunkeld hybrid larch,
as will be shown in the following pages, numerous first-cross individuals of
great promise and vigour have been easily raised from seed. The seed is
profusely produced by a few trees of one species, which are spontancously
cross-pollinated by trees of the other species in their vicinity. This abundant
production of hybrid seed is a remarkable phenomenon,

2. Lariz: Marschlinsi, Coaz? This hybrid larch came only under our notiee
a few days ago. Like the Dunkeld hybrid larch, it has arisen from a tree of
Larix leptolepis, which happened to Le fertilized by the pollen of another
species, growing close by. The mother Japauese larch tree, which is now
about thirty-seven years old, stands in the forest garden of Tscharnerholz,
near Morat, in Switzerland. Seed of this, sown in 1901, produced ‘young
trees, which are now growing at Marschlins in the communal forest of Igis,
in the Grisons canton. These seedlings are very vigorous, having attained,

*In ““Gartanflora,” xx, 102 (1871).
* In * Schweiz. Zoitachrift fir Forstwesen,” vl Lxviii, p. 12, figs. 3 and 4 (Janvary,

1917).
]
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when weasured in 1917, 27 to 33 feet in height, with a girth of 24 L0 26 ins.
at one metre above the ground. They produced cones in 1916, which are
unlike those of 7. Ieptolepis. Dr. Coaz considered these trees to be the
progeny of a cross between the Japanese larch and the European larch ; but
the real source of the pollen he leaves in doubt. Tn the photograph, repro-
duced with his deseription, of the mother Japanese larch tree at Tscharnerholz,
there is standing near it a group of trees, which are said to be Lariz curopaca,
var. sibirica;; and itis very probable that the pellen came from these Siberian
larches, which were thixty-five years old in 1917. It would seem, then, that
Lariz Marschlinsi is a cross between L. leptolepis and L. sibirica; but Turther
investigation is required.

The reverse cross, Lariz sibivica 9 X L. leptolepis 3 is said to have been
produced artificially in Russia by V. Parashink, from an abstract! of whose
‘paper the following is taken —*The Russian larch is very severely atiacked
by Peaiza Willkommis wnd by Coleophora laricelln, 50 as to render its cultiva-
tion inadvisable. The Japanese larch, on the contray, is almost immune
against fungi or fusects ; its growth is, however, less rapid (in Russia), and
the quality of timber obtained from it more lible to decay. 1Is it possible,
by eross-breeding, to combine in a single subject the valuable characters of
the two types? With this object he fertilized specimens of the Russian
larch (Z. sibiric) with the pollen of tho Japanese species. The hybrids
of one year old can be seen in a plot of the experimental station at Nova
Aloxandria.”

TIL—TuE Duxxerp Hysaio Larcs, Larix EvkoLsris,

The “Dunkeld hybrid larch * is the name given by foresters to seedlings
that have been repeatedly raised from the seed of cortain Japanese larch
trees (Zariu leplolepis), ten in number? which are growing near the road
leading to the mansion at Dunkeld, Perthshire. These trees are fairly
vigorous, being about 50 fect high in 1916, when they had attained thirty-
one years old. Near them are growing numerous European larches (Lariz
curopaea), from which pollen can easily be wafted by the wind ; and cross-
fevtilization undoubtedly ocours. The seediings of the ten trees differ
considerably in appearance from ordinary Japanese larch, such as is raised
in this country from seed imported from Japan.

* Tnternat. Bull. Agric. Intell, i, p. 2201 (1912). Parashink, relying on the
botanical nawe, L. enropaea var. sbirica, sposks of the Russian laxch u6 the * European
Iarch ab the eastorn end. (Russia) of its distribution ” ; but it is a very distinet species,
now always correctly named Lariz sibirica.

% Thoso ten trees wero raised from seed imported trom Japan iu 1834, and sown in
1885, CF, Trans. R. Scoté. Arbor. Soc. iv, 278 (1898).
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The oldest of the hybrid seedlings were planted out at Tnver, near
Dunkeld, in 1904, and were about 25 feet high when seen in 1916, being
reputed to bo then sixteen years old from sced. They are narrow, with upturned
twigs at the ends of the sscending branches; and are strikingly different
in habit from the wide-spreading true Japanese larch. M. D, Keir, the
forester, in June, 1919, accurately messured the Inver bybrid laches as
follows :—

Height.  Girth ut 5 foet from the ground.
Nol . . 20feet. 18 inches,

» 2 28, 1’

" Lo, 20,

B LW, 20,
N 2,

Five hybrids, plnted at Ladywell High Park, in 1907, and three years
younger from seed than the Inver trees, show much more even and better
growth, being 30 to 33 feot in height and 17 inches in girth at 5 feet
from the ground. About 100 acres of hybrid seedlings, all of which are
very thriving, have been planted out on the Blaiv Athol and Dunkeld
estates.

Several of the Dunkeld hybrid larches have borne cones with fertile seed,
from which seedlings of the second generation have been raised.

At the Ladywell Nursery, Dunkeld, one could see in 1916 three beds of
seedlings of different origin, all two years old, and uder the same conditions
of soil and treatment. These compared as follows :—

1. Hybrids of the firs generation, raised from oue of the ten
Zaria leptolepis trees, a very wniform crop of seedlings, 12 to 17 inches
in height.

2. Hybrids of the second generation, raised from seed of one of the
Tnver bybrid trees. Theso averaged 12 inches high. aud were very
varied in size and appesrance, suggesting Mendelian segregation.

3. Pure Laris leptolepis, raised from Japancse seed, a very uniform
cxop of scedlings, 6 to 8 inches high; or about half the size of the
first cross.

We have obtained most of the material for the study of the Dunkeld
hybrid larch from a plot! in the Buffalo Park plantation at Murthly, Perth-

shire, which contains 300 trees of the same origin as those at Inver. Planted

* This plot is described by John Murray, in Traus. K. Scott. Arbor, Soc. xxix, 162
(1916). Plate xv, accompanying this interesting article, shows the habic of the Dunkeld
hybrid larch.
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out in 1908, the trees in this plot averaged 29 feet in height and 13§ inches
in girth at breast-high when wmeasured in August, 1916, This astonishing
vigour of growth is very evident when comparison is made with an adjoining
plantation of pure Japanese laveh, the trees of which are considerably shorter,
though they ave-two years older, having been planted in 1906, Therescems
to be o doubt that these first generation hybrids always exceed in vigour
both the parent species.

All the specimens obtained from Dunkeld and Murthly seem to be
uniform iu their characters, indicating a first cross hetween two pute species.
Tt is possible that sowe of the sed of the wother trees may not bo always
cross-pollinated, and in that case the resulting seedlings would be identical
with L. leptolepis ; but no instance of this came under our notiee.

Tt is now proposed to apply' to the hybrid Dunkeld larch,” Lariz
leptolepis @ X L. ewopaca &, the wame Laric eurolepis, A, Hemy; and to
give in the succeeding pages the results of a careful study of the material
obligingly sent by Mr. A Murray, fovester at Murthly, and Mr. D, Keir,
forester at Dunkeld.

Befove giving a description of the hybrid lareh, it i necessary first to
state clearly and at considerable length how the two parent specics plainly
differ in_ their twigs, leaves, flowers, and cones; but it is convenient to
postpone till later our account of the peeuliar distinctions that are visible
under the microscope in the sections of the leaves of the parent species and
of the hybrid.

1. Parent Species («) Zuwigs. Tn Laviz europucs the twigs in their first
year are glabrous, green, and without waxy bloom; becoming in the second
year greyish-yellow with the tips of the pulvini tinted orange. Buds golden
brown, not resinous ; axillary buds not overlapped at the base by the apex
of the subtending pulvinus; terminal buds surrounded by mucronate scales.

In Zariz eptolepis the twigs in the first year are covered with a waxy
bloom, and usually bear long brown haivs, either dense or scattered, but in a
considerable proportion of individual trees entirely absent or cast early in
the season.  In the second year the twigs are ved, brilliant in tint on the
upper surface, duller on the surface directed towards the ground and in
the shade. Buds reddish-brown, very resinous; axillary buds overlapped
at the base by the raised apex of the subiending pulvinus; terminal buds
surrounded with partly acute, partly mueronate scales.

+ Lavic ourolepis, A. Honry, bybrida nova inter Lariven leplolepidem ot Laricem
eauropuean: arbor robusta altorids foliis hujus ramulis: bracteis florun fominarum roscis
ut spociei curopaenc, sod. reflexis ut spocici japonicac : strobilis maturis ctiam mediis,
similibus speciei europasse forma conies; squamis Iaxis, loviter rofioxis: pedunculo
v,
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(®) Leavs. Tn all larches there are two sorts of leaves—(1) thoso
arising singly in spiral order on the long shoots of the current season ; and
(2) those borne in clusters of thirty to sixty at the swmmit of the short
shoots or spurs on the older twigs.

In L. curopaca the leaves are green without any diffused bloom on their
surface, and with few stomatic lines, and on that account are not glancous
in tint.

Tn L. leptolepis the leaves are distinctly glaucous, being covered on both
surfaces with & diffused waxy bloom; while the two bands on their lower
surface, having more stomatic lines, aro very conspicuous,

The number and arrangement of the stomatic lines are given in the
concluding table.

(c) Female flowers. 'The female flowers or very young cones of L. europaza
are deep pink in colour, as the bracts, which are straight aud not reflexed,
are brilliant red over most of their surface, except the green midrib and mucro.

In L. leptolepis the female flowers are greenish in colour, as the bracts,
the upper halves of which are reflexed downwards, are tinged pink only on
their extreme edge, most of their surface belng green.

(d) Cones. 'The cones of L. europaca are dark purple before ripening,
ultimately becoming brown, conical in shape, being broadest near th base,
and tapering to the apes; scales appressed, upper margin straight or
incurved, basal half of the outer surface pubescent; bracts exceeding half
the length of the scales, with their tips exserted and visible externally ;
peduncle yellow.

‘The cones of L. leptolepis ate globose, being small at both ends, green
before ripening, turning brown when mature; scales loose, not tightly
appressed, upper margin thin and reflexed, variable in pubescence; bracts
short, not exserted ; peduncle reddish.

TL. Lerix eurolepis, A, Henry. This hybrid is remarkably intermediate
between the two parents, as will be seen on comparing their descriptions just
given, item for item, with the account which follows. The Dunkeld bybrid
larch, as stated above, has ascending branches, and is considerably narrower
in the crown than the Japanese larch, which it excels in vigour of growth.

(@) Twigs. Young shoots either glabrous or slightly hairy, alwiys with
some bloom on their surface, but less marked than in the Japanese larch,
Twigs of the second year, closely resembling those of the European larch,
being greyish-yellow with orange-tipped pulvini Buds non-resinous; light

1Tho twign of L. eurolepis aro alwaya groyish-yellow, with orange-tipped pulvini on
the upper surface ; and are usually of the same tint boneath. Occasionally, howover,
tho surface in the shade and directed Lowards the ground, is of  dull reddish-brown
int,
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reddish-brown ; axillary buds very slightly overlapped at the base by the
subtending pulvinus; terminal buds surrounded with partly aciite, partly
mucronate scales.

(B) Leaves always covered with a glaucous bloom, as in L. leptolepis; but
the two stomatic bands beneath are not so white as in that specics.

(c) Female flowers, deep pink; in this respect exactly resembling
L. curopaca; but the bracts aro reflexed, being similar in this respect to
L. leptolepis.

(d) Cones, resembling in shape the European larch, being decidedly
conical, but not so dark in colour before ripening as that species; scales
loosely appressed, upper margin slightly refloxed, but not so much s in
L. leptolepis, basal half of outer surface pubescent as in L. ewropaea; bracts
‘mostly exserted, but the tips not projecting externally so conspicuously as
in L. europaca; peduncle yellow, as in the last species.

The distinctive characters, visible to the unassisted eye, of the two species
and the hybrid, may be tabulated as follows :—

L. uropace. L. loptolepis. L. euroepie.
Twig— glabrous * pubsscont or glabrous  glabrous or very slightly
bairy
yellow ol yellow
o wax much wax Alight wux
Buds— golden brown red brown light reddish-brown
7o resin resinous 0 resin
scsles around torminal  soales around termins]  scalen around terminal bud
‘bud mucronate bud musronateand acuto  mucronate and acute
Pulvini— ending at base of axil-  overlapping base of axil-  alightly overlapping buse
Tary bud lary bud of axillary bud
Bracle of young  pink greenish pink
conea atraight roflexed rofiexed
Cones— conieal globose conieal
scales straight orin-  scales much roflexed  scalesalightly reflexed
curved
racte long, exserted  bracts short, concealed  bracts short, buta few ex-
werted
pedunclo yellow peduncle reddish peduncls yellow

111, Microscopic characters of the parent species and of the hybrid. The
young twigs and the leaves, when cross-sections, obtained by the microtome,
‘are examined under a moderate power, show distingnishing characters :—

(a) Twigs, in the form of the two resin-canals, which run longitudinally
through each pulvinus that gives rise to  leaf.

(8) Leaves, in the number and form of the stomatic lines on both surfaces,
in the size and position of the two resin-canals, which are sometimes only
feebly developed, and are then said to be indistinct; in the absenco or
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presence of papillae on the cells of the epidermis 5 in the position and size of
the fibro-vascular bundle. These characters ave not always identical in the
two kinds of leaves (those of the long shoots and those of the spurs).

These distinctive microscopic characters are set out in the following
statement :—

(1) Resin-canalsof the pulvini of the young twigs, civeular in Z. curopuca,
oval in L. leplalepis, oval in L. curolepis.

(2) Resin-canals of the leaves of the long shoots :—L. eurgpuea—ell
developed, situated at the extreme outer edge of the leaf, equidistant from
the upper and lower surfaces, separated from the epidermis by one layer of
Tignified cells.

L. leptolepis—well developed, situated nearer the lower than the upper
surface, not quite at the extreme outer edge, separated from the epidermis
above by two or three luyers of cells, abutting on the epidermis beneath.

L. ewrolepis—well developed, sitvated as in L. curopaca, but separated
from the epideris by either one or two layers of cells.

(3) Resin-canals of the leaves on the short shoots :—

L. auwrepasa—winate and indistinet, or obliterated

L. Ieptolepis—smoll but distinet, with a lining of large cells, and
separated from the epidermis by lignified cells.

L. curolepis—minute and indistinet, or obliterated.

(4) Epidermal cells of both kinds of leaves :—

L. europaca—all smooth.

L. leptolepis—all papillate.

L. curolepis—cells on the central part of each surface and on the outer
edges, with papillac; elsewhere the epidermal cells are smooth.

(5) Fibro-vascular bundie of both kinds of leaves:

L. ewropasa; small, equidistant from both surfaces.

L. luptolepis; large, nearer the lower thau the upper surface.

L. curolepis ; laxge, equidistaut from both surfaces.

(6) Stomatic lines of the leaves, These occur as two bands, one band
on each side of the midrib, and sre usually present on both surfaces. The
position of the stomata are marked out by white wax; but the lines are
Tather irregular in number and arrangement, being seldom continuous from
base to apex. In the subjoined table, the mumber of lines in each band is
indicated

Long shoot loaves. Short ahoot leaves.

Upper aurface. Lower surfoce. Upper surface. Lower surface.
Loaropasa, 203 Bord Tor0 2or3
L leptolepis,  Bord Sor6 2ors 3t05
L curolepis,  2or3 tor 1 3104

BuLa. PROC,, VOL. XXXV, SECT. B. (K]
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IV. Astificial crosses between the European and Japaness Larches. The.
reverse cross, Lariz ewropaca @ X L. leptolepis &, was artificially made by’
hand pollination at Murthly in 1914, and 37 cones were produced. These
contained a large number of seeds, but only 6 seedlings were raised, which
are for 8o far vigorous in growth. Twigs sent in 1917, showed one of the
seedlings to have yellow twigs like L. europaca, while two other seedlings had
the reddish twigs of Z. leplolepis.

The cross, Zariz leplolepis § X L. europaca & , axtificially made by hand
‘pollination in the sswe yoar, did no result in the production of any seedlings;
ut in 1915, when the,crosg was, repeated, three seedlings were raised, which,
are reported to be not very vigorous.

It is astonishing how difficult it is to effect cross-fertilization artificially
in the case of most trees, and more especially of conifers. This lack of
success is hard toexplain. .

The facile production of such hybrids is not possible without much further
experimental work. This can only be carried out when the importance of the
subject becomes recognized by those in'authority.

Function of Epidermal Papillae.—The remarkable difference in the
epidermal cells of the leaves of thie- European and Japanese larches—the
surface of the former smooth; of the latter roughened with papillae—is no
doubt; connected with the fact well known to foresters, that the Japanese
larch bears considerably moro shade than the European species. ~Professor
Henry Dixon, ¥&.5., has kindly supplied us with the following note on-the
function of papillose epidermal cells :—

“Haberlandg! considers that the papillose epidermal cells of leaves agt as
Lenses causing the paralle] rays of incident light to converge within the cell,
and form a brightly illuminated dise on the screen formed by the protoplasm
adbering to the internal surface of the back wall of the cell. He supposes
that when this diso is oentrally placed, as will be the case when the general
surface of the leaf is at right angles to the rays of light, no stimulys is
emitted for transmission to the motile tissues of the leaf; if, however, it is
displaced from the central position, as will happen when the incoming light,
is obliquo, a suimulus is percaived by the;screen, which on transmission, to the;
moler tissiga evolyas u respans tendig 10 bivg the leaf surfaco_po
diculax to'the lightu =1 1,

“Whether this theory is true or not, it seems to me that 4 papillosa;
epidermis mist gft iff anothar important namer:* Much of the light falling
upon lm,m st strike them enmer at the angle of total reflection or of

i Phy-ielogihl PhnbAuwmy," Pp. 616.831 (1914).
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glancing incidence, and is lost to the leaf as far as photosynthesis is con-
corned.  Where the epidevmis is’ papillose, however, much of this light is
forced to penetrate the epidermis, and is deflected into the leaf, whete it is
available for phoiosynthesis. The effect may be illustrated experimentally
by allowing very oblique illuminition to fall upon thie ridged sutface of
so-called *prismatic glass, used in bisement windows, etc., when the sheet of
glass viewed from its smooth surface appears to glow with light. 11 a piece
of smooth glass be substituted for the prismatio” glass, the oblique light
fails to penetrate it, and no such effect is produced.

1t seems probable that photometric measurements could be made of the
gsin of light in papillose leaves, and T hope shortly to make experiments on
the subject.”

NOTES BY PROFESSOR A. HENRY.

*. The microscopical details and Fig. 1 are due to Miss Flood. For the rest
of the paper, I am mainly responsible. For help in obtaining material I owe
thanks to Mr. A. Murray, forester at Murthly, to his son, Mt. 7. M. Murray,
B80,; and to Mr. D. Keir, forester at Dunkeld. :

Since the date of the reading of this paper, the Dunkeld hybrid larch has
been described and named X Lariz Hemryana, by Mr. Alired Rehder in
Journal of the Arnold Arboretum, ¥ol. i, page 52 (July, 1919). Mr. Rehder
Hiad not seen cones of this tree, and his description relates to the naked-eye'
characters of the twigs-and leaves of ‘young trees, about twelve feet tall;
which were obtained from Dunkeld, and’ are now growing in’ the Arold
Arboretum, Boston, US.A. This name is invalid, being later than Zariz
eurolepis, which was published by me with a short but adequate description
in the Zrisk Times, 24th June, 1919, page 4.

The Dunkeld hybrid larch was apparently first mentioned by Mr. H. J.
Elwes, who states in Elwes and Henry, “ Trees of Great Britain,” vol. i, page
388 (1907), that at Dunkeld there was a Japauese larch planted close to a
‘ommon larch, from which seedlings were raised at his suggestion by the late
D. Keir, which seemed to be hybrids between the two species.

All the plantations of Dunkeld hybrid larch which I have seen are
remarkable for their great vigour and good health, being free from chermes
and fungus disease. At Tubney Arboretum near Oxtord,  group of fourteen
trees planted in 1909, varied in 1913 from 10 ft. 7 in. to 6 ft. 8 in., averaging
816, 6 in. in height. These are now (September, 1919) narrow in habit, with
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beautifully straight stems, averaging 30 ft. tall. They surpass considerably in
height a group of Japanese larch, planted three years earlier, namely in 1906.
There is also a thriving plantation of Z curolepis at Leonardslee, Sussex.

M. Licchti, Inspector of Forests at Morat, Switzerland, in a letter to mo
dated 315t August, 1919, states that Zarie Marschlinsi in all probability is a
bybrid between Zavir leplolepis and Zariz sibirica; but this is not absolutely
certain, as there is a group of old trees of ordinavy European larch about 400
metres distant from the mother Japanese tree, the pollen of which might have
been blown on the young cones of the latter,

EXPLANATION OF PLATE XI.

Fig. L. a. Luriz ewropaon. b. Lavis leptolepis. c. Laviz eurolepis, Sections
of the leaves of the long shoots on the left, and of the leaves of the shov
shoots on the right. The fibro-vascular bundlein the centre, the resin-canals
at the outer angles, and the epidermal layer of cells around the periphery, ave
shown diagrammatically. The interruptions in the epidermis indicate the
position of the stomatic lines; but, owing to the irregularity of their
arrangement, all the lines are scarcely ever cut through in one section.
There is also shown in all the sections a short single layer of hypodermal
cells, confined to near the middle line of the upper and lower surfaces.

Fig. 2. Reproduced from o photograph. 1. Lariz ewropaca, 2. Lariz
eurolepis, 3. Laria leptolepis. Mature cones, with the scales gaping apart
and the seeds fallen, on the left. Cones just before ripening, with the scales
unmoved and still bearing the seeds, on the right.
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