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P. longifolia, The wood is much used for torelm;p‘_c:fm‘, Pushin ; maghs
Hindi, Chips and small pieces of the wood form a article of trade in the tree
less inner Himalaya, under the name of Ldshi, akangking. The cones are useful
for lighting fires, The bark is used to roof huts in the forest, and trees a
often seen denuded of their bark to m considerable height, The leaves wulf
twigs are much-used for litter ; and the leaves of this species, as well as of P
Y olia, are mixed with mortar and plaster in building. Madden states tha
i m, in a fair dry winter, the leaves and branches get covered with a liquid]
exudation, which hardens into a white kind of manna, sweet, not t:genun A
which is eaten. A similar exudation (Manne de Briangon) is collec in th
Franch Alps on the leaves of the Larch, and used as a purgative,

P. Strobus, Linn., called White Pine in America, and Weymouth Pine i
England, is similar to P, excelsa, but has shorter leaves nnd more slender eone
It 1s a large and most important timber-tree, formerly often found 200-250
high and 18 ft. in girth, which grows Inxuriantly in damp forests mixed wit
leaf-bearing (deciduous) trees, in the Northern United States from the heudi
watoers of the Mississippi eastward, cn the Alleghany Mountains, and in Southern
Canada, The wood 1s white or pale-yellowish white, soft and light (30-356 Th.)
frea from knots, ensily worked, & durable, hut has little strength, It is thel
“wood used most in North America for huilding, furniture, and other purposes;
and iz exported from Conada, The treegrows rapidly while young, is hardy in
Englamd (mtroduced 1705), France, and Germany, it has been cultivated on o
_tonsiderable scale in some forest tracts of Germany, where the timber pros
dnetion per aere has beendound higher than that of other Conifers,

To.ﬂm same_group, with 5 leaves in one sheath, belongs /. Cembra, Linn. §
Reichenh, Te. FL Germ. t.630.—A rve, Zirbelkiefer, Germ. 3 Cirmoto, It ; Oein-
brot, auvier, ¥r.; Arolla of the Alps. A middle-sized, slow-growing, and Jong-
Tived tree of the Alps and Carpathian Mountains in Central Europe, which forms
extensive but frregular forests between 4000 and 7000 ft., often at the uppor
limit of arborescent vegetation. The leaves are shart, tiff, dark-green, and the
cones short, ovoid ; the seeds are wingless, broad, ovoid, and somewhat S-sided.

ey are esten. 1

Of the Section Pinaster, with 2 leaves in each sheath, no species except the
doubtful one mentioned at p. 6506 inhabits North-West India, The wemark-
aﬁeh‘opicu] Fir of Tenasserim and Siam, which 8. Kurzhas identified with J%
Merkusii of Sumatra and Borneo (Flora, 1872, 264) belongs to this seetion, 18
i closely allied to P, #inensis, Lambert (Benth, FL Hongk. 337)—8yn. /.

wani, Laub, ;3 of South China, Formosa and Loo Choo islands, Beth
spocics have semicylindric leaves, 7-9 in, long., the vex back marked
with numerous prominent lines, and persistent shreaths ; the ‘cones are ‘avoil
or ovoid-lanceolate, 2-3 in. long, recurved when ripe, the thickened part of
the stales rhomboid. They are much alike, and may perhaps eventy be !
united. In the Tenasserim specimens the end of the scales (npnp\]:!i:h
midal, 4.7-sided, while in P, sinensis it is flat. The Tenaserim Pine 7
foresta of Dipterocarpus tuberculatus of the Thoungyeen valley; &u‘l{
vast areas of high ground and dry undulating hills, the
tween being covered with Bamboo forest, often conhhﬁjﬁsak.

gly resinous, the stems not very tall (50 ft, to |

ex
?’Wlmwﬁd X DC. Prode, syl
, DLhy i, Parlatore ; A v, xvi. dig -
Sicb, et Zucear ;'Fl. Jap. t.118, 114—is a wmﬁm 0
China, hardy in England, with stiff rigid leaves 3-6 in. long, 2 %
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Mm more pimm uropean species

’ P sylm Iann.,Hook.Bﬁld.FLm Reichenb, Te. FL Germ. t. ﬁ!l.—-r"
Seotch i Kicfer ’ﬁ, vestre, Fr. A hu'gn tree with tall
bmncfhea‘buagreathe:ht, k red, folinge greyish, sometimes
bluﬂ’h green crown pyramidal while the tree is young and growing \mmg
upwards, rounded afterwards, Leavea glzmoona, 2-4 in, long, remaming on
bmm:hm 2-3 years ; sheath short. Cones pedunculgte, recurved, not
ovoid-lanceolate, nnaqnal»mded, 14-24 in, loreg, ends of scales thomboid, Tugose,
with a transverse keel, sometimes pglmud ‘and beaked. Wings 3 timen the
length of seeds, Central and North Also on the mou.ntaim of Spain,
North Asia, Cancasus, mountains of Asia Minor and of North Persin, A
with longer cones (3 in.), the lower scales with o thick blunt beak, leaves
fragrant when bruised, is described by Andrew Murray as su'b-np Ha gm
(fardeners’' Chronicle, 1869 ng 473). It was raised from seed supposed
received from the North-West Himalayn. The tree, however, has not
been found in India, unless it is P, Royleana mentioned before, - It seema
nnpm:ble that some Scoteh Fir cultivated in the Himalaya has heen the
of P. Haynensis and Royleana. Tn the northern Alps its u Iunit 1 I
and in the southern 6000 ft. In the Maritime Alps inland
ﬁe is from 1770 to 5100 ft. On the Pyrences it grows bﬁtw;‘an 8000
the Sierra Nevada hetween 5000 and 6600 ft.  FL May 3 the cones
in the autumn of the second year, but often do not open until the following .
ﬁ‘ hﬂ&z gfru ?us,lfnm:sh ¢ xulz::um. ;!a;}lmlhml W&mﬁ thn
0 otland, in the plaing of North an t
vinces of Russia, Thrliwm best on soil which trafismita*whter rﬂ!ﬂv,
P?.l'h 1y in aan soil.  Attains under favourable circumstances 160 ft., .
clean sr.ams 70-30 long. Snch dimensions are not rare in the Suo‘beh
forests of Franconia, particularly in the Steigerwald, between Wiirzb
Bamberg, where it is grown with an underwood of Beech, Sa
endnung a distinetl -mm‘ki.d reddish heartwood, durable and stm u
26-46 1b,+ The sw{lmgs require much light, but forests of
umier favourable circumstances, be regenerated by natural m‘producﬁm. :
into England from the Baltic and Norwny, under the names of
emel, Dantzig Fir, and Red Deal,

. P, mon{amlz, Mill. ; Willkomm Forstl. Flora, 160.—8yn. P, M hu,
Seop, {tmslw, Henke ; P. wncinata, Ramond ; P. obligua,
ﬁﬂmﬂk FlL Germ. t 522, 523. Pin & crochets, Fr Krummbhols, LQ-

re, Latsche, Germ A slow-growing moderate- sized treg, with branches down
1o mlme, unless in close masses ; crown pyramidal, not rounded or

lwﬁr of ‘the stems mostly bent down and prostrate
ulong the ;buk dark-coloured, greyish-brown, never red, fo dark

mlm d, 2 in. lo ramauung:i-bymmonthe th.
a little th.m those ol‘nﬁ sylvestris. Cones sesaile, evact or
ing, mot recurved, , ovoid or ovoid-lanceolate,* une&ml-mdd, 1-

es a

hﬂsf ends of seales thomboid, often with a vecurved beak, ith

W
the centre. Wi 34t1 the le of and monne
mw o o st S o e
mqt Forms extem ar dame but low forests on

"’i

inter-
drained and planted
ormer! an
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_powerful leading shoots.  [n England the Corsican and Austrian Pine are can-

a-wook during the season (1st -16th Oct.), the euts are &

5000 ft. The wood is much heavier than that of the Scotch Fir, very durable,
mainly used as fuel and for charcoal ; but the chief value of the tree in the
congists in its thriving on poor soil and in exposed situations, and

clothe steep stony, dry and wet slopes, preventing their denudation, and &
]Emtaction against slips and avalanches. Young plants bear more ghade than

8. P. Laricio, Poiret; Willkomm Forstl. Flora, 184 ; Reichenb. Te. Fl §
Gorm, t. 524.—Syn. P, austriaca, Endl. ; Schwarzkiefer, Germ. A large tree,
with tall straight eylindrié stem, clear of Lranches to a great height, foliage dark

n, branchlets turned up at the ends, Leaves green, 2-5 in, long, persistent,

years on the branches, with a sharp whitish ?oint. Cones sessile, 2-3 in.
long, spreading, ovoid-lanceolate, shining, yellowish red when ripe. Seeds large,
wing 3-4 times the length of seeds, Mountains of South Europe and Asia Minor,
forming extensive forests in Spuin, in Corsica at 3000-6000 ft., and lower Austria
(Wiener Wald). FL May; the cones of this, as of the other allied species, ripen iu
autnmn of the second, and ghed their seed in apr'mﬁ of the third year. Attains
1 in Corsica. Wood very resinous, eap large, heartwood red, very duralle,
henvier than Laxchy uF to 56 Ib. (Mathien). Mathieu, FL Forest, 398, records
an instructive series of measurements of the number of rings of sap- and heart-
wood of the wood from Corsica. A tree 80 years old, with a radius of 236 mm.,

had 73 wings of sapwood, in the aggregate 185 mm. broad ; and a tree of 370
{eau, with a radins of 380 mm., had 190 rings of sap, measuring 80 mm. and

rings of heartwood. The Austrian Pine 1s tapp for resin m Anstria, and
of Iate years the splendid forests of /. Laricie in Corsica have been worked on

n large scale for resin, the mode of procedure being the same as in fthe forests
of B, Pindster in France. In its youth the tree has o rapid growth, and long

distinet varietiea,

4, P. Pinaster, Solander ; Reichenb, Te, FL Germ, t. 5256.—Syn, P. maritima,
Lamarek ; Cluster Pine—Pin maritime, Fr. A large tree, with a tall but not
wory atrs.i%ht stem attaining great girth, branches bj{i‘h ~up, forming a rounded
erown ; bark very thick, cut by rlL'E{J fissures, folinge dense, dark greea.
Leavestthick, rigid, 1 line broad, 5-8 in. long, remaining 3 years on-the branches.
Conges purple when gunite young, clustered at the end of the current year's shoots,
when ripe subsessile, spreading or reflexed, in whorls and dense clusters of 5-10
or more, ovoid-cylindric, nut-brown, shining, 4-5 in. long, and 2-3 in. diam. ot
buse, ends of scales sharply and transversely keeled, with a dark-grey coricaly
sharp ﬁE Mediterranean region, Algeria, Portugal, Spain, South and West
gnce, Jorsica, whare it forms, with Quercus [ler, a zone intermediate hetwstn

evergreen, Maki of the const and the forests of P. Lasieip. Ttaly, Dalmatia.
FL. April, May ; the cones ripen in autumn of the second year, Prefers a light

sandy soil, and thrives luxurinntly on the white ghifting sandsof the Dunes along
the coast of Gascogne, which, by means of sowings steadily conting
since 1789, have now been converted alinost entirely into forests of this tree.
It also forms extensive nearly pure forests, to a great extent planted, on the
heaths of the * Landes.” g.. T
'The wood has numnerons large resinous ducts, and the ing of the tres m
yied on in a methodieal manner in Gascojgne, whieh should be . ,ﬁ?
Af it be resolved to work any of the Himalayan Pines TeRI
Whenthetmehunttninod:oﬁirthofuﬁ,l cut is made near the
through the bark into the wood, a few inches ut b inches w
Tosin fixed s hase ¢

wﬂcﬁfﬁduhmﬁe&hﬂhm&ﬂmﬁhﬁn
juto which it runs over a flat piece of zinc. From
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“and'this is continued the flaf scar or cut (carre) is 10-12 ft. high. This is
grally accom; | ut the end of 5 years, and then the old scar is
~n fresh scar is opened at the gide of the tree, and when this has

1 been comy a third and at last a fourth scar are opened.  In this manner a
trée can be worked for resin d a considerable period, the old scars i
over by the formation of fresh bark, while fresh scars are opened, often on the
place of an old scar. This gmmdm, when only one sear at a time is worked,
1s called “ gemmage & vie,” But when a tree is to be cut, then numerous scars
are opened and worked simultaneously, dnd this is siyled “ gemmage @ mort.”
In the same manner, when young trees are fo be thinned out, they arc tapped at
a much earlier age, and as much vesin got ont of them as possible. As the sears
advance in height the pots are raised also, and in order to get up to them the
workmen carry a short pole with notches, which serves as n ladder, Fire in
summer is the t risk in forests worked for regin, and in order to prevent its
spread, broad grr:-apnths are cleared throughout the forests. P. Puaster has
been eultivated on a considerable scale in the sand-dunes near Bondﬁm 3t
was introduced into England as early as 1606, and there are splen -
mens in Windsor Park (Belvidere), Fulham, and elsewh An attempt has
also been made to plant it on the sands of the Madras coast, but a tropical eli-
mate is not apparently adapted to the requirements of this tree. The tree grows
with great rapidity while young, and in South-West France often forms two
whorls of branches in vue peason. It has powerful deseending and spreading .
roots, and is thus peculiarly adapted for fixing loose movable sands,

5. P. halepensis, Mill.; Christ in Flora, 1863, p. 870 ; Lambert, Pinus, ed. 1832,
t. 7; Reichenb. Ic. FL Germ. t. 526.—Syn. (the Greek tree) P (t
Lamb. 1. e. t. 6 ; Sibthorp FL Grwea, t. 949. Pin d Alepy Fr. A mode
tree, sometimes shrubby, with light foliage, of a light-green or bluish-green
eolour, and a rounded crown. Bark on branches and young stems smooth,
shining, silver grey, on older stems dark coloured, fuirowed. Leavés alénder,
2-4 in. long, grey or bluish green, remaining two, often only little more than one
year on the branches, hence the thin folinge ; sheaths § i ltmg: whitish, mem-

mous. Cones on peduncles § in. long, recurved, so or 2-3 together, lan-
coolate, 2-4 in. long, reddish brown, and mostly shining when mature, the enda
of seales rhomboid, flat or convex, with or withont a distinct transverse
Mediterranean region, from Portugal and North Africa to Syrin and Arubia.
Taurus in Aliareﬂi.nor, wlhere it forms extensive pure forests, Ascends in
Spain to 3000, and or the Taurus to 3500 ft. April, May ; the canes
require two years to ripen, and do not shed their seeds unfil July and Aug, of
the third year. Hardy in the south of England. Might be tried in the %
of the Panjab. In Provence, where this pine is common in the vicinity of
saa, it is tapped for zesin, but ia less uctive than P. Pinagter. In Grecen
the tree ( , modern Greek) is abundant, forming extensive bnmln
mnd open forests on the stony and rocky hills of Attica, Megara, the
Gulf of Lepanto, on the islands of the Archipelago, and in the Morea, nscend~
ing to 3000 ¢, on Hymettus and Pentelicus, The wood is used for b
and the hlmﬂuppedfnrruin;piecesofugemwuodm

hmllm is employed for tanning. Link, after having seen the

Greek troe jn Attica, in 1838, maintained it under the name of P,
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ean be maintained between the two quchl:n‘ bﬂtﬂhneh& ,WM
Medmrmuas’.::fimh i EgP.%l.l : b;shorterleammd&emiﬂ\f

the scales transversely kealedm 1861, 607, and Vegetation d. Erde, i. 315),
\ pyrenaica, Lapeyr. ; DC. r. xvi. 384.—Syn. P. Brutia, Tenore

Neap. t. 200, is a hxe tree, forming extensive forests in the mountain® of Cen-
ﬁgﬁ‘i:;and on the south face of the Pyrenees (2000-3000 ft.), also found
in Galabria (2400-3600 ft.), Crete, Cyprus, the Taurne of Cilicia, and in Syria
and Bithynia, with subsesaile sp g cones 2-3 in. long, conical, with a flat

pse, and in dense clusters of 3-16 or more, ends of scales almost flat ; leaves
4-8 in. long, dark green, narrow, lax, not rigid.

6. P. Pinea, Linn. ; Reichenb, Te. FL. Germ. t. 428, 429. The Stone Pine.
ignon, Fr.; Pigno, 1t.; Pinie, Germ. A large tree with a tall not very

. straight stem, clear of branches to u great height, and bearing a flat umbrella-
- erown. Leaves 3-6 in, long, rigid, with a sharp point, remaining 3
years on the branches, narrower than those of P. Pinaster. Cones large, ovoid

or subglobose, 4-6 in. long, smooth, shining, the ends of seales convex-pyrami-
dal with 4-6 rounded faces, seeds § in, long, without wings, edible, forming an
important article of trade. Throughout the Mediterranear: region, chiefly

in the viginity of the coast, and often in forests of large extent. The cele-
brated Stone Pine forest “ Pineta,” near Ravering, stretches for a distance of 20
mﬂ-__llpnfntha coast of the Adriatie, Stone Pine forests are in Tuscany,
Portugal, Andalusia, on Monnt Athos in Macedonia, and in Asia Minor. The
Ol'igimﬂ {mnm of the Stone Pine iz probably the eastern Mediter: an region.
The tree is hardy in the south of England, and ite cultivation might be tried
“in the nnb-Hi.maﬂynn tract of the Panjab. FL April, May ; the cones take 3

e

2. CEDRUS, Liuk.

Evergreen monoicous trees. Leaves needle-shaped, single on elongated
_#hoots mnd on the first shoots of seedlings, otherwise in dense fascicles
» on short arrested branchlets. Catkins single, cylindric at the ends of the
leaf-bearing branchlets. Anther-cells 2, dehiscing longitadinally, adnate
10 the under side of imbricate scales, which are prolonged into flat ovate-
oblong, obtuse, denticulate crests. Ovules inverted, in pairs at the base
of the carpellary scales, these in the axils of small bracts, which disappear
‘bufore the fruit ripens. Cones ripening the second year, lateral, erect,
formed of broad obtuse ecarpellary scales, with a thin edge and a thi
woody base. Seeds oily, with a hard woody testa, and broad membran-
oue wings. M

1. 0. Deodara, Loudon; Cleghorn L e. t 1.—Syn. Pinus Deodara,
Roxb. Fl, Ind. iii. 6561. Deodar, Himalayan Cedar.  Devadarn
(the divine tree). Vern. Nakhtar, Imanza, Afg. ; Diar, dewdar, deoddir,

_ , dadar, Hazara, Kashmir, Garhwal, and won ; Palidar,

L ; Kelu, keoli, kilar, kilei, Chenab to Jumna ; Kelj ,"xg'nl'wi_l';
Giam, Tibot. _ K i

A large tree with dark-coloured bark, the extremities of branchlet:

H-: droping whilo young. Feliage (in North-West India) datk g
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sometimes bluish green in young trees, Leaves 1-1} in, | ngid.d:-&
triquetraus, the leaves of sgﬁgmmthebrmchu.} Cn};::&mt,ﬂ 1
long and 3-4 in. diam., ovoid or ovoid-cylindrical, obtuse, scales closely
imbricate, broadly cuneate, 2-2§ in. broad and 1.1} in. long, the upp
odge rounded. Seeds } in. long, wings large, triangular, with rounded

" .

The Deodar, so far as known at present, has a limited range of distribution.

It 18 indigenous on the mountains of Afghanistan and North Beluchistan, and
in the North-West Himalaya, where its easfern limit is below the Niti Puss on

. the Dauli river, one of the main feeders of the Alaknanda. No llgdl“fuum
forests of it are known east of 80 or west of 66° long. On the Safedkoh
it grows between 6000 and 10,000 ft., and in the Himalaya generally between
4000 and 10,000 ft., but descends in places to 3500 and ascends to 12,000 ft,

The tree is commonly planted in Kamaon near villages and in“temple-

and here and there in Nepal. It is gregarions and forms extensive 8
in the basin of the main tributaries of the Indus, on the Tonse, Jumna,
and Bhagirati rivers, and on two feeders of the Alakuamda, In these
forests the Deodar alone covers large arvess, or is associnted with Pinus ee-
celsa and A brez Smithiana, less commonly with Abies Webliana, and the three
Oaks, Quercus incana, dilatata, and semecarpifolia.  The Oypress, Birch, Tarus,
and in Kunawar and Pangi Pinus Gerardiana, are also compunions of the
Deodar. It extends to the limits of the arid zone, but does not enter itﬂgﬁuw
excelsa.  On the Chenab it ceases at Galing above Triloknath, and in the Butlej
villey the uﬁpor limit isthe Hangarang Pass on the right and DnblinF on the
left side, and on the Baspa it ceases helow Rakcham. In theso valleys and
on the Tndus P. excelsa grows much higher np. It is wanting in Lahoul, The
Deodar was introduced into England in 1822, and is hardy in and :m
i 4

|
.WJ

lund, also in South Europe, France, and South-Wesdt Germany, On th
at Coblenz, Bonn, and Cologne it suffers from late spring frosts, On !
hand, at Tharant in Saxony, where the winter is more severe, the Deodar soems
to do well, In the Himalaya it is found on gneiss, granite, and silicious shales,
and is not wanting on limestone (Jaungar, Chenab), %
The male catkins appear in September, and shed their yellow pollein Oﬁ
ber, which is blown ubout in abundant profusion. In the ensuing epring o
young cones are about 1in. long ; in October; twelve months after flowering they
have attpined half size, and ripen in October or November of the second ym
thus requiring 24-26 months to come to maturity. The scales and seeds full,
in November and December the persistent scaleleas axis of the cones is often seen
on the same tree with the -formed cones of t::ﬁﬂmwdiug year nnd the
female catkine recently fertilised. The Deodar freely and rﬁb’ " |
but wvery.third or fourth year the cones are upt to fuil. In April a of
oiing leaves comes out at the ends of the tuft-like branchlets, of a lﬂt,m' |
ui:E én colour, forming a striking contrast with the older roen

il
flﬂilno% Previous years, Owing to' the close proximity of the leayes of

successive years on the stunted branchlets, it is not easy to say how
persi%t, 3-5 years scews to he the average. Thugnﬁla!ofrouns
wrope i bluish green; in the Himalays th

A (] 0 “
sually, bat as a rule the foli save the youngest shoots of

“rather dark. Young uires shelter and bears
e ; the terminal shoots, like the ex ies of the
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clears itaelf its side branches, and f u‘.l&m ight

¢ "whlch?’ﬁydthm it el v 00,8 et sodss

: i iaht.

h 1 have mepsured was in the Nachar forest,on S‘utlid( Sﬂ&).ilﬁo b
b.lughmft.mgmh at the buse, and more than 560 years o

ble number of trees in the same forest sbova 200 . hagh. Ttus,

however, was an exceptional case ; the forest had grown up close together on

tarrases of fields deserted centuries ago, and the trees had found ample nourish-

ment in the deep and loose #oil of these terraces, the old walls of which were still

(Buseahir Forest Report, 1865, 3).
- In this place, as under similar circumstances elsewhere, the Deodar carries its
girth wall , 08 illustrated by the following measurements of the girth of five

=

minN , at the base of the stem, at 40 and at 80 ft. :—
AT BABE. AT 40 FEET. AT 80 FEET.
ft. in. ft, in. ft. i
1. 9 10 7 6 6 6 £ 11”7 ot 94 ft.
2. 9 7 i ! 4 6
3. 10 9 8 7 7 G
4. 15 10 11 & 10 2 B 7” at 122 ft.
b, 14 7 12 7 11 0 71" at 1560 ft.

nﬂ the girth at base at 100 in, and the eectional area at 100 sq. in., the
g:.ﬂ.l sectional area (square of quarter girth) would on an average be as fol-
at heights of 40 and 80 ft. :—

Average girth, 100 in. 78 in. 60 in,
Av, secareq cal-
culated by sq. » 100 8q. in. 60 sq. in. 42 8q. in,
of qu. girth,
| When isolated, the tree has in its youth n pyramidal erown with branches
olose to the ground. At a certain age, which varies according to locality and
circumstances, the Deodar loses its lending shoot, the uppermost branches spread l
t and form a flat tabular top, Trees which grow isolated on the crest of
or otherwise in exposed positions, have theae flat tabular tops in & very
d manner. lsolated trees attain large girths, the largest on record, in
Eunaw,ura 30-36 ft, ; and Dr Stewart measured one at Kiiarsi in the Ravi
’blllln,lt- 7600 {t. elevsmon, 44 ft. 2in. at 2, and 36 ft. 4 in. at 6 ft. from the
A tree measured in October 1864 above the village of Purbani in
‘unawar, was 34 ft, 4 in, in Eﬂh' andjudgmghythamual rings of trees felled
@l&tns hbourhood, prob about 900 years old,
is I-1} in. thick, k grey, often blackish with a brown or
lirge, out by long vertical dark furrows and short transverse cracks long

ly truncate scales, The wood of mature Deodar, unless old, is
y sound throughout, but there are exceptions. Thus in thé ’

of the Bhngmm forests the proportion of unsound first-class trees was
 found to bo s follows - .

! Himil, sound 920, unsound 736 ,..‘- '
1 Tailgari, , 1179, ~ 589, { = ]
M Dinargad, ,, 35178, » 22,386

[i.] (Colonel Pearson’s Report on the Bhagirati Forests, lﬁ}
It has not been ascertained whether this unsoundness shonld be atiriby
‘the practice of bmmE the forest for temporary cultivation or o of

g.!ﬂlﬁ‘modu:iﬁu nndﬁ tdmh!a,-l?.mw:aﬁiuﬂﬁr_; .

-
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even-grained, does ot readily d s excend
mﬁiﬁaﬁm mm&wﬁm&g best ; it ili:g'
darker coloured. w&-mﬂMWﬁm' 26

¥

In the Panjab it is supposed to weigh 40 1b.  The transverse

i# less than that of P. longifolia, so far tis recorded experiments go. The valoes

of P. are as follows : 1. Panjab timber, nine expesiments made at Rurki—b48

to 669 ; ten experiments by Major Robertson and Captain Henderson—461 o

649 ; thirty-threg experiments by Cunningham—189 to 858 ; average of

timber, 575, II. Garhwal timber, eight experiments made at Rurki—390 to.

708 ; average, 592. 111, Kamsaon timber, $wenty etperiments made by

Wm. Jones, and recorded by Madden in Journ. Agric, Soe. of India, vii. 1860,

at Almora in Oct. 1844—viz, ten with timber cut Sept, 1844, weight 38 1b,

value of P, 443, and ten with seascned timber, weight 40 1b., value of P. 660.

In this case, as in the experiments with 7. longifolia noted above, it is remarks

able that the average weight of seasoned timber 18 ubount the same as of that cut

a month previous. It should, however, be mentioned, that the Almora

menté do not give P. Zo;:g?’alm a much greater transverse A b than

dar ; aud it has been stated, but probably on insuflicient groundsy that ij trans-

verse strength of Deodar is greater than that of cither Pinus longifolia, Pinug *

exceisa, or Abies Smithiana. A larger series of systematic expernnents 10 dos

termine the physical and mechanical qualities of the timber of the more impor<

tant Himalayan Conifers is much wanted. The sapwoeod commences to

while the logs are seagoning in the forest, much of it is knocked off on the slides by

which the timber is sent down to the water's edge, and during the long water tran.

sit to the plaing, while the logs are rubbing and bumping against the numerons *

rocks in the rivers, The heartwood is by far the most durable of the H i

limbers of this tnbe SAbM&m}, and in the climate of Kashmir and the P

it is almost imperishable. - Stewart states (Panjab PL 220) that the Deodar

of the great Hamaden mosque in” the capital of Kashmir are prl

mare than 400 years old (the date, 504 Hijra, 1126 A.D., is entered in an inserips

tion over the door), and that to all apa?eamnce they are perfectly sound. Some

of the bridges in é‘nml.gm' are said to be of still greater antiquity ; the wood of

which the piers are constructed is Deodar, and part of it is zllern&l&ly wetand.

dﬁ These piers, it is believed, have never heen renewed gince the bridges were

built. White ants eat the sap, but rarely attnck the heart-wood.

built of it on the Panjab rivers are said to last forty years. Owing ta these

cellent qualities, combined with lightness, Deodar has from time imin ]
the wood most prized in the ﬁ’unjnh and Bindh, and the timber-trade on

the five rivers and their feeders is of very old date. The mnm&lw of tha

wood, however, has, like that of most of our more valuable Indian thyy |

Sissoo, Sil, Blackyood), increased largely and rapi {lim the British

ion of the couutry. Barracks and other public ings,
and mainly the construction of mailways, have created a large and ~ |
ing demmnd, the l{st effect of which has been the destruction, beyond o
, of numercos and extensive forests formerly stocked with fine ve o
eut down wholesale wi rre-

*i

Not bnly were the
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the first 8-4 years of ite life MgmmmMm.
i -upmdglgmh,whiuh.do not go deep d In ths ghrubby
Mmmgmqplm:mmtﬁnimmmm&ﬁmd
for a considerable number of years without making much progress,
light overhend is given, then a leader is at once { ‘which
up vapidly. At a more advanced age the ratd of growth of the Deodar
is determined without difficulty by counting the annual rings : they are well-
mnrked, and as vegetation rests comple winter at the elevation where the
there is no reason to doubt that each toncentric ¥ing indicates one
% growth, in the same minper as is the case in the coniferons trees of Euro
t has been usserted that the Wellingtonia gigantea, and several other eonifer-
ous trees, form two rings a year. There is no ground to suppose that this is the
ecase in the Deodar or in any of the other Himalayan Conifers ; and we have
from the commencement employed the same mm.hodﬁ for ascertaining the funda-
mental facts upon which the plau for working these forests must be based, which
are used for regulating the management of coniferous forests in Franceé and Ger-
‘many, The data available show clearly that the rate of growth of the Deodar
is much inflnemeed by the greater or less moisture of the climate. Thus,
in the forésts at the head-waters of the Bhagirati river, in a dry climate, the
tree requires npwards of 200 years to attain a girth of 6 ft. ; whereas in the
Juunsar forests, in the outer hills, with a heavy rainfall, 70 years suffice to
attain this eize, The present estimate is, that in the upper Bhagirati forests it
takes & Deodar on an average 86 years to increase in girth from 4 ft. 6 in. to 6
ft., and that in Jaunsar this is accomplished in 23 yeéars. In the upper Kuna-
© war forests, in g dry climate, where vinef'a_hls accupy the lower slopes of the
valley, snd where Punua Gerardiana and Quercus )2’.: are associnted with the
y the age.of a tree 6 ft. in girth is 140 years or more ; while in the outer
in the vicinity of Simls, with an annual rainfall of HO-80 in, it is nsual
to find that trees 70-100 years old have attained that size. Again, the Deodar
timber floated down the Cabul and Swat rivers to Peshawar, which is pro-
dueed in the comparatively dry climate of Afghanistan, shows a slow rate of
. growth—logs from the Cabul mver having at the butt end, for a girth of 6 fi.,
on an o 214, and timber from the Swat viver 156 rings. In the case of
the Cabul timber the lower temperature has, probably in addition to the dry
, & considerable’ influence in retarding the rate of growth. Besides .
there are other glements which influenge the rate of growth of Deodar,
a8 well a8 of other trees in mountainous countries, Foremost stands elevati
in the second place the greater or less stecpness of the slope, and the nature
the soil. Again, trees which have grown up in a crowded state lay on wood
more alowly, and have necesaarily narrower rings, than trecs which have stoad
| mmhtot! and bear a fuller head of branches.  Of these vlements several ary
often found combined, and it is not therefore itrall eases gasy to determing the
intl of each separately. The rate of growth of Deodar in tie Busashir and
uring forests was studied with #pecial care in antumn 1864, with the

determining the data which should form the basis of a Pmom%
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for ing these forests, and the results are recorded in the

w';owi. Agﬂt%l;on;.i.{dnhhwe since bﬁenwllaetedinothmfeunl'ha
y 9 of that an abstract statement is given, exhibi
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intermediate raté of growth are chiefly situated in the intermedinte .
and vn!.lg:.c There mm,wm!’mnh exceptions, ahww-
various umstances besides moisture influence the rate of growth of the
Deodar, Thus, in the Phinla, Kinden, and Kilba forests, 138-154 years were
found as the average age of a tree 6 ft. in girth—a slow rate, although these forests
are situated in the lower, that'is, moister portion of Kunawar, The high eleva-
tion of these forests (8000-10,000 ft) explains this ap t anomaly. Ty
('al, Pearson an average of five xings to an inch of radius in the J
forest of Jaunsar af an elevation of probably 6000 ft., and eight rings in the
Tutwa forest, north of the Karama Peak, seveml thousdnd feet higher.  Another
cxc-ef)tiun is the Nachaw forest, at the bend of the Sutlej valley, at abont 7000
ft. elevation, under the influence of a heavy monsodén, on level ground with
deep and rich soil, ns mentioned above, Vet the growth of 30 trees examined
gnve an averageof 149 rings for n girth of 6 ft. Here the trees had grown up
close together, henca the unusually tall stems and slow growth, To n certain
extent this ciroumstance may have contributed to keep down the rate of

in the Phinla and Kilba forests. The influence of the gradient was exemplified
by a number of trees examined in the Serinche forest, on the Basps river above
Bangla. Here 10 trees, which had grown on level ground, attained a El‘ﬂl
af 6 1t in 62 years on an average ; and 4 trees on a slnpe of 30 degrees had re-
quired 132 years to accomplish this,—the extremes being, in the first case, 36
and 83, and in the second case 102 and 173 years, .

Regarding the crop of timber per acre in a mature Deodar forest, our informa-
tion is scanty, The large mass of the natural pure Deodar forests is imper-
feotly stocked ; most of those from which the timber could readily be sent
down to the river are nearly exhausted, so that the (;}Tnmmitiea for examining.
[ully-etocked tracts have not been numerous, The following data are rewnlug
in the Report quoted above :—

ARLEA BURVEVED, AOE GF FOREST. TIEEN PFEN ﬂnnE I'III{GI.
i i

Acres, Yo, ACRE,
L. Jaunsar, Mayshak forost, . . 00 0 2] EIM
t w ahove Khattowa village,  0.46 B4 W 001
8. " Chilara forest, . % 0.84 R 0 4448
4 Kunawar, Kiuden forest, . . 1.60 180 bo biilg
i " " = 3 0.88 180 0o e
6. W Nuchar forest, . . .40 250 02 12,800

Cub. contents calcalsted by square of quarter girth,
This includes, not the tops and branches, but only that portion of the stem

whicly, under existing circumstances, yields marketable timber. In the Nachar:
furest, the avgilable was taken at 80 ft., anddn the other forests at 50.60

for first-class q(ahdve 6 ft. girth), and at 256-20 for second-class trees (4-6 in, to
G ft. girth), That portion-of the Nachar forest in which shis survey was
contaaned (before felling operations commienced) per acre 5G4 first-class
yielding 218 cub, ft., and 8 second-class, containing 66 cub. fL. each.”
uther forest tracts contained between 54 and 90 trees of the two firat classes—"
that mm&mm girth. By way of comparison it may be ""*“‘1
that, in North Germany, forest tracts of limited extent, excepti well
stocked, and older than 120 years, have been found to yield the
C'I'Up — .
Beoteh fir 85-95 4%, high, 565 cub. metre per hectare, 8,074 cub, ft. per ncre,
Beoch aboye 95 ft. ,, 600 = . 8,674 v
Bpruce 95-130ft. ,, 760 o » 10,860 A

g:&‘wﬂm bymotmmmby‘lqm'nf&oquﬁs :

-
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SBome of the mixed forests of spruce and silver fir in the Schwarzwald, 150-
170 ft. high, contain more, probably about 12,000 or 13,000 cub. ft. per acre,
In mature forests of av quality the crop is between one-half and three.
fourths of these figures. ese quantities do not inclade tops and branches, but
they include all wood above 7 centimetre diam,, or 84 in. in girth, and they
are caloulated by exact measurement ; whereas in éaleulating the data relating to
Deodar, that part of the tree only was taken into secpunt which was supposed
to be marketable at the time the survays were mads, and uently noﬂrilit}il
under 3 ft, girth was included, and the calenlation was by the square
the quarter girth.  In the'Nachar forest, moreover, the length of available timber
wiws nrbitrarily assumed at 80 ft.; because, though the average height of the trees
wis 160-200 {1., yet, on account of breakagee, a greater length was not as a rule
supposed to be utilised (Bussahir Forest Report, q m If in the Nachar
. forest the entire length of stem down to 9 in, girth been taken, and the
ealeulation made by exact measurement, the result would probably have been
18,000 oub. ft, per acre. These, however, were exceptional cases of compact and
pure Deodar. forests of limited extent, Excluding such exceptional cases, there
soens no geound to expect that regular Deodar forests will yield timber crops
heavier than those of the Spruce and Silver Fir in Central Europe. The great
mass of Deodar-producing tracts in the N.W. Himalaya is very poorly stocked
with mature timber, The result of 20 surveys made by me in June 1863 iu
the different parte of the Jaunsar forests on an aggregate area of 485 acres, gave
1195 first- and 1662 second-class, or a total of 2557 Deodar trees above 4 1t. €
in. girth, amounting to nearly G tirees per acre of both classes ; and 82 surveys
@ in the Bussahir forests in October 1564, in conjunction with Capt. E, Woud
and the late Dr Stewart, gave 3743 Deodar trees of the firet and 4009 of the
= mocond class—total, 7842 trees of both clusses, amounting to 12 trees above 4 fi.
8 in. girth per acre, The survey of the Blagirati forests, which was made in
1869 unider the direction of Colonel Pearson, gave a total of 116,700 first- and
53,060 second-class trees on 11,500 acres, or about 15 trees above 4 15, 6 in, girth
per acre on an average. The secoud-class trees in this case were fewer than
those of the first; a= a rule, most surveys in forests already worked have hitherto
shown an excess of second over first class trees. A great portion of the m{l
* xati forests, however, had never been worked when the survey was o)
but many of those I surveyed in Bussahir had been much impoverished by feli-
ing, and in the mnjoritd\: Deodar was not the only tree, but was associated in
vngin.g proportions with Pinus ercelsa, Abies Smithiana, and a few other trees.
he great demand for Deodar wood haé naturally called forth estimates of the
total quantity of mature timber available for the requirements of the present
ion. The foregoing remarks regarding the irregular character of these
will exElnin that these estimates could not be made from areas stoeked
with Deodar, but the only way in which a result eould be obtained was to make
imate estimates of the number of trees available. In December 1868,
the late Dr' Stewart estimated the number of first-class Deodar trees in the
Kashmir forests, which could be mnde available for the market without gres
ble and expense, at 117,000 trees, and he thought that the Paujab forests i
territory; and those lessed from the Rajabs of Chumba snd Bussuhi
bt probably yield the same quantity. The Jaunsar foreste on the Deob:
the Tonse and Jumna river, were estimated by Colonel Pearson iy
1809 to contain 84,000 available first-class trees, and the Bhagirati forel
i lm!mg the Nilang valley), as mentioned above, 116,700 first-class
to are added the probal nmwnuofthenvlaabb{mumﬁn :
J ,&ﬂle%mdhmnaﬁ?mﬁw total number of first-class Deod
h were considered readily available for the market in 1668 and 186¢
- «id not at that time exceed Regurding this estimate, it should be bory
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in mind that most of the ngrthern forests, from the Jhelam to the Sutlej, had
bamwvrheduouﬁvﬁyduﬁnﬁnd last 25 or 30 years, and that in the

those localities only were inclu n the estimate which were situated on slopes.
immediately overhanging the river or its main tributaries, whereas n hrao por-
tion of the south-eastern forests on the feeders of the Jumma and the Ge

rivers were intact, and that heve forests situated at a distance from the ::E |
river were included in the estimate, In addition to the quantity mentioned,
there ard extensive forests containing Deodar in side valleys, on ama{l tributaries,
and in places difficult to work, which it is hoped may,be found to contain twice

or three times the guantity estimated to d in the vicinity of the main
rivers, Nevertheless it is evident from these data that the quantity of Deodar
growing in the N.W. Himalaya 1s limited. The natural regeneration of this
valuable tree by self-sown seedlings is good when the climate is moisty, the
s0il ample, and the slopes not too steep, save where a complete clearance has *
been made, for then herbs, brambles, and brushwood Occnﬁ'v the ground and
prevent the growth of seedlings. And this is noticed equally where the clear- -
ance has been effected by felling and where the forest has been cut down by
avalanches, Deodar requires shelter while young, and does not come up with-
out it, Most forests, however, contain a large proportion of young trees, In
the Bh ti forest (avea 11,500 acres), excluding the Nilang, the number of
trees of the different classes was reported as follows :—

First class ahove 6 ft. in girth, ! x : 116,700 troes,
Second class 4 ft. 6 in. to 6 ft. girth, . . b3,600
Third class 1 ft. 6 in. to 4 ft. 6 in girth,. . 127,536
Fourth class below 1 ft. 6 in girth, o w o BIZIBL 5

and the pruportion is similar in other forests, Speaking broadly, the trees which
now belong to the two first classes ust be made to last until o sufficient yumber
of the younger classes and planted Deodar shall have attained o marketiblo size
—that is, for a period which will be found to vary in the different forest trocts
between 50 and 100 years, g

As compared with other Conifers of the tribe of Albietinew, Deofiar bhan u
great power of reproduction, and its branches often show a tendency to form,
straight leading shoots. In many parts, pu.rticulnrl{ in the outer ranges, the
tree near villages is lopped of its branches to a considerable héight. The naked
stem reclothes itself with side branches in a short time, Trees are often found
with the main stems, instead of running uﬁlstmiuht, dividing into numerous
branches, each fotming a seperate leader. is division sometimes takes place
near the ground, sometimes at « height of 10 ft. or more. These lenders form
tall and well-shaped tops, so that at a distance the forest has a deceptive uppears
ance, The trees appear to be tall and well formed, whereas on n];H:mnh they
are found to be worg;:s for timber, being only the candelsbrum-like brnehes
of a short etém. Forked stems also are not rare, with two parallel leaders jn-
stead of one ; and wheh young trees grow up isolated, with branches down to the

mﬂ,i&maﬁmu that one of the iower branches sends up n
- at some distance from the stem. mwmqmmmmﬁq h..
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war of reproduction that if only amnﬂlbmnchiﬂuﬁ'ou-lhe atamny of a felled
ms. numerous shoots grow up, which almost have the appearance of coppice-:
shoots. Unlike most other trees, the trecs of the Pine tribe do not coppice
from o leafless stump ; but so great is the power of reproduction in the case of
the Deodar that the appearance is often deceptive, and indeed it has, ﬁ:oua::

1 believe without sufficient data, been asserted that Deodar coppices like Oak,

Teak, and other leaf-hearing trees (Laubhélzer, Bois feuillus).

0. Libani, Baxr.—Syn, Pinus Cedrus, Linn., and C. atlantiea, Manetti—the
Lebanon and Atlas Cedars—are # closely allied to the Deodar thut it is not
possible to segtlxmt.e them by eonstant specific characters, This has been clearly
proved in Dr Hooker's important paper in the Natural History Review, 1862, 11,
on the Cedars of Lebanon, Taurus, Algeria, and India. Both huve ghorter leaves
than the Deodar, and the extremiities of the branches are stiff and not drooping.
Under cultivation in Englund the three Cedars show each a peculiar habit of

th, the Atlas Cedar being particularly distinguished by a stiff erect rigid
ier, and stiff spreading branches with short leaves, The foliage of the
Lebanon and Atlas Cedar is generajly dark, that of the Deodar ie often light
or bluigh green, but there is a silvery variety both of the Ailas and Lebanon
Cedar, and, as mentioned above, Deodars with blnish folinge are not wanting,
t.hougjl rare, in the N.W. Himalaya. Old trees of all three kinds when growing
irolated, particularly in exposed situations, are apt to form tabulated tops;
and, on the other hand, where the Lebanon Cedar grows up crowded in
q;:u or compact masses, it forms tall and erect stems, like the Deodur in
t imalaya.  The male catkins, the cones, and geeds furmish no difference of
importance. At Kew the Deodar is the first to come out with a flush of young
leaves, the Lebanon Cedar follows a fortnight later, and the Atlas Cedar comes
lnst, after another interval of a few days. The ecarly commencement of the
vegetation in the case of the Deodar explaing ite being less hardy on the conti-
nent of Europe than the Lebanon -Cedar, which thrives well and atteins a con-
siderable gize all along the Rhine from Basle to Cologne, In central France
young trees often suffer from frost (Mathieu, FL. For. 379), - On their native
mountaing all three Cedars have a distinetly marked heartwood, which 1s brown,
close-gramed, and aromatic ; but the wood of trees planted in Western E
has o pale-reddish colour, is Tight, spongy, soft, and slightly aromatic, e
“wood of the Lebanon Cedar grown m Englund weighs 30.1b., and Mathien
qit;]&ﬁ 29 1b. as the weight of wood grown at Nancy (age 19 years, dinm, 1! in,),
while a piece of wood from the Atlas (age 88 years, didru, 7 in.) weighed 4€ 1h,
In Western Europe the Lebanon Cedar has an extremely rapid growth.
Mathieu cites one, 125 years old, and 23 ft. girth at 6 ft, from the ground (FI
For. 381), Of the numerous instances of rapidly-grown Cedars in E:glnnrl, it
. will suffice to quote a group at Bayfordbury, Herts, mentioned by Selby (British
Forest Trees, 539), of 12 or 14 trees, 80 years old, and measuring 10-14 g in girth
near the base, e Atlas Cedar grows on the higher mountains of Algeria,
whare it forms exfensive forests at an elevation between 4000 and 7000 ft, The'
' Geda;ﬁn found in Asia Minor on the Anti-Tawrns (lut. 40°) between
-and 4200 ft,, and, farther south,on the Taurns mountains, where it forms
- Pinus Laricio) the upper forest region between 4000 6400 ft, up to
limit of arborescent vegetation. Tt Sao occurs in the northern part u&hu,"
Lebanon chain, where Ehrenberg found it in' forests of Ounle 5 and the last outpost
is thatremarkable gove of about 400 trees, at the head of the Kedisha valley
glh " 14), w us been mentioned by many travellers, aud which Hooker
well in the puper quoted above, The meagiires ahout 4
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abovathaau,whnh,u e crow flies, is 18 rhiles “distant, and 3500 ft.
.halm[ highest point of the Lab::,on, :ﬁch is about 3 to 4 miles farther
@ trees stand in nine grou E:m lhebmkangroundufmanam
mommegthereheofanoldar iod when the Lebanon was covered with per-
' ow,andsenhnflameudwnmtothmvuﬂuy The largest tree iz 40
but 8 trees only measure above 20 fti, and the smallest have a girth
.nf 18 m.chen The growtlr, as might be expected at that elevation, has evidently
been slow ; no young growth is e:n:nnl.l:q.v}l up, At present this grove does not
recruit itself by self-sown seedlings, which are all destroyed by goat.a but appears
destined to diminish slowly by the death and destmd.wn of the old trees,
1t is a remarkable fact tﬁnh the natural habitat of the Deodar, Pinus excelsa,
and several other coniferous trees, is limited to high elevations on large moun-
tain-ranges, that they are nowhere found indigenous in the plains, and that
their area of distribution is interrupted by great distances.

3. ABIES, Tournef.

_ Fvergreen monoicous frees. Leaves single, not. tufted, needlo-shaped,
or narrow linear, Branches whorled and scattered. Male catkins single,

eylindrie, in the axils of leaves ; anther-cells 2, dehiscing longitudinally, -

transversely, or in an irregular manner, adnate to stipitate scales. O
inverted, in pairs at the base of the carpellary scales, which are in the
nxils of membranous or corinceous bracts. Cones ripening the same year,

terminal or lateral, hanging or erect, formed of numerous, obtuse, imbri-

cate, carpellary scales, with a thin adi,e and a woody base, deciduous or
persistent.  Seeds oily, winged.

Cones at the ends of branches; scales porsistent after the sceds
full ; br?tssmuﬂ, drying up and nota parent in ripe cones

(Abies of Loudon, Picea of Link, and xuga of Carridre). .
Cones cylindric, In\.dndulous, 4-6 in, long ; leaves green ; 1. A Smithianes
{ones ovoid, s;n:u ing or dronymg, 1 in. long; leaves white .
beneath 2. A, dumasea,
Cones lateral, arect scnlas fall w:th the seods (Pccm of Luudun,
. Abies of Link) . 3 : . 3. A. Webbiana.

Tfollow Asn Gray, Bota.ny of Northem Umted Stu.t,ea, 471, and lelkonnn,
Forstl. Flora, 58, in uuiting A bies, Picea, and Tsugea.

1 1. A Smithiana, Forbes, Pinetum Woburnense, t. 36 ; Cleghorn, 1, ¢
t. 5,—8yn. A. Khutrow, Loudon ; A, spinulosa, Griffith ; Pinus Smith-
tamna, Wall. PL As. Rar. t. 246 ; P, Klatrow, Royle Il t. B4; Picea
Morinda, Link. in Linn®a, xv. 522 Vern. Wesha, bajur, Afg. ; Kac}m
kachal, Hazara and Kashmir; Rewari, ban ludar, sangal, salla, salle,
sarei, kauli, roi, rag, rao, bang re, frok, Panjab Himalaya; Landar, an-
andar, timber depots in the plains ; Raw, uar:g,lr;, SE?IOJ Rai, Jaun-
sar ; Kandre, re, vhai, rio, kudrau (kkmuu, Royle), rialla, mgha, mop-
‘.mda, Readl, Kilu, Garhwal and Kamaon ; Seh, Sikkim,
A large tree with tall straight .stem, pyramidal crown, dark-
inge, and pendulous brancllets. Leaves single, aememdmapmﬁ‘:ﬁ

round. the branches, peruiect b joarsystt ey, Fabded, 113 102308
' Cones 3:&&:.1, P ng, cyli 4.6 1-2
dark brown wpgn-ﬁm; Mz ov:::'fmmxt 01::5%6 ﬁ.%
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626 | LXXVL. CONTFERF. [ Abies,

odgo thin, sharp, rounded. Sceds small, 2} lines long, with Inago spath-
ulate wings. - ;

anistan, Kafiristan, Gilgit, north of the great bend of the Indus, Com-
mon in the Panjab Himalaya, in Jaunsar,and in the Bhagirati forests, less com-
mon in Kamaon. Is generally found on northern and western slopes, bétween
$000 and 11,000 ft., alone, but more commonly in mixed forests with leaf-bearing
or associated with Deodar, Pinus excelsa, and Abies Webbiana, growing
500 ft. higher than 4 bies Webbiana on the Harang Pass in Kunawar, but generally
remaining below the nppér limit of that tree, In lower Kunawar A. Smithiana
is commonly associated with Deodar ; it forms n large proportion of the Dippi,
Jani, and Punang forests, some of those in the Baspa valley, and of the Barang
forests above the mouth of the Baspa river. 1t does not, however, extend into the
arid gract, its upper limit being Pangi on the right, and the Tidong river (Rispa)
on the left bank. In ug;zlr Kunawar Pinus Gerardiane takes its place in the
Deodar forests, In Sik and Bhutan A, Smithiane grows in the innermost
valleys between 7800 and 10,000 ft. Hardy in England and Scotland, wherait,
with great vigour, often grafted on the common Spruce.

In April a flush of young light-green leaves at the tipe of the branchlets gives
the tree a variegated appenrance, the old foliage being dark green, slightly darker
than that of Deodar, but not so dark as 4. Webbiana. The bud-scales generall
cohere, like o conical cap at the end of the young shoots, until they at last fnﬁ
off. The fldwers appear in April, the young cones increase in size rapidly and

—

‘ri&t‘!_n in Oct. and Nov. of the same year. In the N.W, Himalaya the tree attains I
100-1

90, and sometimes 150 ft., with n girth of 8-10, often of 12 15 ft. The
Stewart reccnds one of 21 ft. The tree is covered with branches down to the
und, except where it grows in compact masses ; the branches are whorled and
El;'lzouta], spreading out farther than those of 4. Weblbiana ; their extremities
are very bushy, w-itﬁ numerous hanging vertically, leafy, tassel-like branchlets,
which give the tree n peculiar and graceful appearance, The crown is tall,
conical, and the foliage dense. The bark is pulle- or brownish-grey, tesselated
by shallow cmcks into small irregularly fonr-sided scales,

The wood is white, the outer wood turning red and dE('.I{m. rapidly. It is
even- and straight-grained, and is good for packing-cases, ing and indoor
work, but as a rule not durable, except under shelter ; yet in many places it
is used by the hill people for ab.in%lea, and for construction. It is generally
somewhat heavier tﬁgn the wood of 4. Webbiana. The bark is uaef to roof
shepherds’ huts, and water-troughs ave made of it. Twigs and lenves furnish
litter and manure. The yonng cones form part of the d_ruH gold as 3(;@.}”:?4[ in
the Panjab buzars, ‘

Nearly allied to A. Smithiana is the Kuropean o, A, excelsa, DO~
Pinus Abies, Linn.; Picea excelsa, Link.; Epicéa, Fr.; Fichte, Rot
erm. ; Pezzo, It., extensive foreste of which are found in the mouniains o

-

a grent part of Russia. « On the south side of the Alps the Spruce forma
a-um in Friaul on the head-waters of the Piave and Tagliamento rivers, whi
have from time immemorial farnished building timber to the epstern Medi-
terranean. The fact that most of these belong fo towns and has en-’
abled the communities of these districts to build roads, bridges, schools,
and has thus served largely to incrense the prosperity of . Tt
found in the Cansiglio forest near Trevizo 3 thamma’ ~of Nice

‘the
: on % A.l%
and Mentone, where it descends to 1800 ft. (M. M on th _
Monnt Ventoux, und on_the mm,-.but it ia Turkey, in It
south of the Enganean hills, in and'in Spain, Tt s not w '

Central Europe, in East Prussia, the Baltic provinces, Norway and Swod@%ﬂ.




- L
- %

Abies.) | XXV ‘CONIFERZE, 527
Western France, or in Britain. A variety with smaller cones (Siberian. j
formaa asge fovecta on the Urel Momptaly, sa Siberis, and Debarin. o poaata
tions the gmm%mmrﬁﬂymmwmfam 1t is the principal
tree in the forests of the higher Harz, and of a great portion of the Saxonm
where it is almost exclusively regenerated by planting, On the other '
on the Schwarzwald, on the Vosges, and on the Jura, it reproduces itself without
difficulty from self-sown seedlings, The resinons duectsof the wood are few and
small, but the bark is highly resinous, and in former times the Spruce on the
Schwarzwald and in Thuringia were largely ta: for resin.  For this purpose
a narrow longitudinal cut was made into thesbark to the wood, and the dry resin
which collected in this ehannel was from time to time soraped off ; the ont
was occasionally enlarged, and thus old trees may still be seen on the Schwarz-
wald the trunks of whach are furrowed with numerons deep longitudinal chan-
nels, 4-5 ft. long. The wood of the Spruce, however, is much more liable to
dry-rot than that of P, Pinaster,and the result is that almost all the old S
m&;:d for resin are found rotten in the heart as high up as the chmm
o higher, so that the lower part of the stem is useless. Apart from this,
there are other circumstances, not yet sufliciently investigated, which often
cause unsoundness in the heart of the Spruce. The wood, known in
under the nawme of White Pine, or. White Deal (imported from Norway and the

* Daltic), has no distinet heartwood, and the cub, ft. weighs between 21 and 37
1b, (Nordlinger),

2, A. dumosa, Loudon.—Syn. Pinus dumosa, Don Prodr. Fl. Nep,
65 ; DC. Prodr. xvi. ii. 429. P. Brunoniana, Wall. ; PL As. rar. t. 247.
Hemloek Spruce, of Nepal.  Vero. Tangshing, changathasi dhip, Nepal ;
Samacdiing, Sikkim.

A large tree with spreading branches and pendulons branchlets, Leaves
nartpw-linear, 3-1 in. long, edge recurved and finely serrulate near the
apex, covered beneath with a white mealy substance, Male catkins short,
subglobose, axillary, shorter than leaves, pedunculate ; numerous lax
ovate bracts at the base of peduncle. Cones terminal, erect or horizons
tal, oveid, 1 in. long, scales persistent, broad-elliptic, obtuse, bracte not
apparent when the cone is ripe. Seeds winged,

- North-East Kamaon, first discovered by C%Bt.. Webb, and found again by Mr
T. Webber, late of the Forest Dept, of the N.W. Provinces, Nepal. 1n the inner
valleys of Sikkim descending to 8000, and ascending to 10,500 ft. Bhutan, FL
Muy, June. Dr Hooker records one in Sikkim 120 ft. high and 28 ft. girth

. Him. Journ. ii, 108. The leaves are apt to fall from branches cut or broken offy
and on this accornt Wallich first called it Pinus decidua, Not quite hardy in
m&fnd ; suffers from late spring frosts, Wood soft, white, not durable ; barlk

oy roofing, - v

The Hemlock Spruce of Canada, A. canadensis, Michaux, with short linear
distichons leaves, white beneath, and =mall terminal drooping eones, is a large
tree of Canada and the northfn United States,. Wood not durable, and often

© &pi twistéd, Jbut the bark extensively used for tanming leather, Hardy
R 5
o

U out North Europe.’ -

The . las Du%am,&mdl. is a tree forming extensive forests
in the vﬁya 3 the Bmkl& ountains, in Vancouver's ﬁlmd, Columbia,
‘and other parts of North-West America, which attains 300 ff. and more
|iear the const of the Pacific, and furnishes valuable timber, véry %
lhﬁni e equal to the best Lurch, has narrow-linear leaves 1 in. long, white
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beneath, and cylindric cones 3 in, long, with lax rounded much ghorter
m fhé lineg-tiblong pefi:wlnth:gg. which are deuggd ﬁﬁglda:s the \ﬁ.ﬁ
¢ segment longest, § in. , spinescent. Hardy very

in Englaud und Scotland: Introdiced 18273 at Dropn hegs I ales sehich,
at the age of 44 years, was 100 ft. high with 9 ft, 7 in, girth, at 3 ft.above the
ground., Mmf specimens in Perl;haﬁim raised from leyers and cuttings since
1846, were in 1871 40-70 ft. high (Gardeners' Chronicle, 1870),

3. A Webbiana, Lindl ; Pinetum Woburnense, t. 41 ; Link in Linn:ea,
xv. 532; Griff. Te. PL As t. 371.—Syn. A. Pindrow, Royle TIL t. 86.
Picea Webbiana, Loudon ; Cleghorn, 1. c. t. 6. P. Pindrow, Loudon.
Pinus spectabilis, Lambert; Don Prodr, FL Nep. 55. P. Webbiana,
Wall. ; DC. Prodr. xvi, ii. 425, P, Pindrow, Royle; b, 424, Himalayan
Silvey Fir. Vern. Paludar, rewari, Jhelam ; Badar, budar, tung, Kash-
mir ; Dhinu, 7aq, rail, pe, re, salle, sara, Chamba ; Tos, Kullu ; Spun,
pun, krok, kalrai, Kunawar ; Bharda, thanera, Shali ; Pindrau, pindraz,
Hattu ; Kudrom, Muttiana ; Burl, birra, bildu, Baji; Kalrai, satrod,
ehir, Kotkai ; Raho, row, chilrow, kilaunta, Chir; Morunda, morinda,
Taroche, Jaunsar, and Garhwal ; Chilrow, Kull§, Garhwal , Ragha, rao
ragha, ransla, raisalla, Kamaon ; Waman, Byans ; Gobria, (gobra), salla,
Sikkim ; Din shing, Sikkim, Bhutan ; Partal, palt, Panjab plains at tim-
ber depots.

A large tree with a dense cylindric crown of dark-green Iuliage. Leaves
gingle, spirally arranged all round the branchlets, but generally more or
less spreading in one plane so as to appear distichous, flat, narrow-linear,
1-3 in. long, 1 line broad, narrowed into a ghort terete petiole, apex emar-
ginate, or with 2 sharp teeth, under side with 2 whitish longitudinal fur-
rows on either side of the raised midrib, upper side dark green, shining,
Duration of leaves 8-10 years, catking axillary, eylindrie, obtuse, about 1
in, long. Cones erect, subsessile, eylindric or ovoid, o clustered, obtuse,
4-6 in. long, 14-3 in. diam., dark purple or bmwnmmple when ripe,
Scales closely imbricate, broadly cuneate or obovate, edge rounded, bracts
many times shorter than scales. Seeds oblong or obovoid, half the length
of the broad obovate truncate wing. Two varieties, considered as species
by Royle, Madden, and Parlatore: «. A. Webbiana, on exposed rocky |
ridges at higher elevations, a smaller tree, with shorter, lesa bifarions leaves,
and usually thicker and shorter cones: B. 4. Pindrow, on better soil, in.
sheltered places, a large tree, with longer leaves and gemerally cylindric
cones. The scales fall when the seed ripens, and leave the naked porsis-

1

- tent axis of the cone standing upright on the branches,

North Afghanistan and Kafiristan, on the Safedkoh, between 8000 and 9000
Himalaya, from the Indus to Bhutan, forming extensive forests, in the
North-West, pure or mixed with Acer and other leaf-bearing trees, at high ele-
vations with Betula Blojpattra ; often nssociated with Alnes Smithiana and
Pinus excelsa. Tn the Panjab it is usually found betweéen 7000 and 11,500 ft.,
but descends occasionally to 5500, and ascends to 12,600 ft., which is its npper
limit in Kunawar. Up the Sutlej valley it extends to Li the right,
Dabling on the left gide. On the Chiir its lower limit is 1  ft. TnJaunsar,
and Kamaon s Timits are 7500 und 13,000 fi., aod it d8 :
Mmmnﬁddhmgmuadismdudqmﬂumm P 3

h
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inner ranges of Sikkim and Bhatan 4, Webbiana forms, with Abies dumosa, the
Ym,?al.hmwitk Oak, Wmﬁ small Bamboo, the u
zone of coniferons forest, 9000 (sometimes 8500) and 13,000 ff. In
the outér ranges it does not descend below 10,000 & (Hook. Him. Journ. Lﬂ
In the North-West Himalaya it thrives best in eold damp glens, witl a ne
or west aspect,.and in such 8 it often constitutes alone, or agsociated with
the alpine Birch, the upper forest belt; Pinus excelsa often going higher, and
always extending farther into the arid tract. A flush of young leaves breaks out
in"April and May, of a bright green colour, contrasfing strongl&with the dark-
green old foliage. At a distance the folidue looks almost black ; and, like the
silver fir of Central Europe, the tree hos given the name of Black Foreat (Kala
ban) to several mountain forests of the N.W. Himalaya. FL April ; by the
end of May the cores are about 3 in, long, and they rip{in in Sept. of the same
year, the scales and seeds falling in October. In North Europe the tree
suffers in spring, because it starts into growth foo early ; it auncceeds in
Irgland and South-West England, Attains 120-150 ft., and a girth of 9-156
ft. Several instances are recorded of trees exceeding 20 and even 30 ft. in
girth, Except in very compact and dense forests, the branches go low down,
nearly to the ground ; they are short, spreading nearly hurizonttﬂf , and form-
ing a tall narrow cylindric crown, the outline resembling that of the Cypress:
or Lombardy Poplar. Bark of young trees smooth, silvery grey, of old stems
darker grey or brownish grey, cut into long nmrow acute seales by deep nar-
row vertical grooves, often running in spirals round the trunk, and anasto-
mosing at acute angles, The wood 18 whitish, inodorous, open-grained and soft.
Ex 1 to the weather it is not durable. Weight, 21 b, (%Vs]licb), 27-45.
Value of P. (average of 10 exp.) 440, Capt. W. Jones, Oct. 1844, cut Sept,
1844, _In Bhutan the wood 18 used for house-building ; from Sikkim it is ex-
rted to Tibet, “ It eplits well, is white, soft, and highly prized for durability,”
ook, Him. Journ. ii. 44. In Kullu and near Marri shingles are made of it ;
indoors it is said to last 3-6 years in Kullu, and 8-10 years at Marri. Iu the dry
elimate of Lahoul and Kunawar it is much valued for construction. Pieces of
the bark are employed to roof shepherds’ huts. On the Jhelam the t‘? and
leaves are used ;;Hier, and are stored for the winter. According to Wallich,
a violet dye ia from the cones in Nepal. A large yellowish fungus
Euﬂgﬁn})’gmwn on the roots in N,E, Kamaon, eagerly eaten by the Bhoteas

The Silver Fir of Europe is 4. pectinata, DC.—Syn. Pinus Ps'oeciyl.hm.; B
Abies, Du Roi ; Picea pectinata, Loudon : Sapin, Fr, ; Tanne, Weisstanne,
Edeltanne, Germ. ; Abete, abézza, 1tal,—the Iargest of the European conifors,
which, when grown in compact masses on good soil and undar exceptionally
gvmmhle ii;cummll;cas, attains a height Dfdius{j to sﬂ()::ﬂ E‘hl_n“eﬁlesm pugg
10 years, they are linear, & emagmte, rk green i nbove,
vI''l1ite.J"br.'..mnt;h.Jr The cones aprzx erect as in the Humalayan Silver Fir, the bructs |
Rtl')inwd, Ionger than the scales, which full after the seed ripems, The tree i8 in-
igenous in the mountains of South and Central Europe, It forms splendid
farests on the north face of the eastern Pﬂr«naea, south of Carcassonne snd
Lamoux in the Département de I'Aude, Spain it is found on the monn-
tains of Catalonis and Aregon ; in Corsica it constitutes a belt of forest between |
mﬁ!ﬂmwmm md::fmo&aﬁﬁ?th&hﬁ&lrm
imit of arborescent, vegetation, Forests of it, tho ortunately less exten-
nwthanmightbadaﬁhh,minmmlplmumthemdtheﬁ 08,
In the Vosges and the Schwarzwald it is the most important tree ; Sily
ﬁ!'h#mm-n{m Spruce forests of Saxony and Thuringia, In Britain
Wﬁhmh&%mmné “While young the Silver Fir beurs a

-
- ]
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deal of shade, and is on that account particularly well suited for regeneration
self-sown seedlings. Its artifieial cultivation is much moredifficult anduncer-
Vit tve, Do, fhe s the Avpetiame ouihanghog e Asso
, however, below the crest ppenines ov 8 Armo
above Pontassieve are an instance of successful reproduction of this trée on a large
scale, continned for centuries entirely by planting, These are now State
property, and are attached to the Royal Italian Forest Schodl of Vallombrosa.
stems ave cylindrical, cartying their girth well ups The Silver Firlnsa
comgiderable power of reproduetion ; trees which have heen lopped and mutilated
often send up a number of leaders from their side branches, sud purullel donble
ar stems are not rare, The wood has very few minuté resinons dncts,
As regards weight, Nordlinger gives it the same range as S{;ﬂu&, Tut Mathien
states that ps a rule it is nomew%:m. heavier (FL. For. 365), the same place
he recordS that the wood of the Aude Silver Fir was found to possess a greater
traneverse strength and elasticity than any other coniferons timber, excepti
the wood of Pinus australis from Flori By puncturing the bark smal
' guantities of turpentine are obtained.
Closely allied to the Silver Fir iz the Cephalonian and Greek Silver Fir,
:ﬁ{iﬁ with it by Parlatore and Grisebach, but distinguished by Loudon, Link,
-and Willkomm as A, cephalonica, Loudon—Syn, 4. Apollinis, Link, and 4.
Legine Amalice, Heldreich., It ir supposed to be distinguished by acute, often
sharply-pointed leaves, and by spindle-shaped cones. This tree forms extensive
forests on the mountains of Cephalonia and Greece, 1%anem.'lly commencing
above 3000 ft., but sometimes deseending to 1500 ft., often forming the npper
Jimit of the forest wheve the mountains are sufficiently high, sometimes asso-
ciated with P. LZaricio, For the Indian forester this tree has a special interest,
n8 it is one of the few abietincons trees, which are sn ev]J to have the
r:wﬂr of throwing up ut.rf:picc—slmots from the stumnp, full account of it
given by T. v. Heldreich in Regel's Gartenflora, 1860, p. 313. Two Greek
Forest Officers, Balsamaki and Origoni, visited in 158569 an extensive forest of
this fir in Central Arcadia in the district of Tripolitza. The inhabitants of
the neighbouvring villages had been in the habit from time immemorial of eut-
ting the upper part of the stems at different heights, ding to the size of
the seantling required, and the result was the same Mug:g: described, p. 523,
in the case of the Deodar in upper Kunawar—the side branches below tue
cnt had sent up & number of vertical shoots, which often attainéd 18-20 ft. in
length, and a cﬁnmeter of 1} ft., thus forming candelabrum-like trees, exactly
like the Deodar in mutilated forests of the N.W, Himalaya, Itwas evenstated
it mug trees cul down above the root had thrown up reguiar coppice-ghoots.
This last statement, however, seems to require confirmation. Allthat is proved
at present is, that the Deodar and the Greek Silver Fir have (compared with
other trees of the Pine tribe) great powers of reproduction ; it remains for
ﬂ::b:w inguiry, whether they actually throw up coppice-shoots from leafless
stumps,
A. Nordmanniana, Link, n stately tree with durk compact folinge, and ovoid
eones, of late years much cultivated in England, forming forests in the Orimea
and the Couchsus, is regarded as a variety of the Silver Fir by Parlatore and

" A, Pinsapo, Boissier, is a beantiful tree with 1y whorled branches, vigid,
short ylinear thickly set leaves,erect, at right angles,all round the hran
in n apiral. Mnﬂa flowers numerous, Cones cylindric-ovaid,

4-5 in. long, the bracts shorter than the md«mg.m;;x the Bﬂgm de Ronda,
in the province of Malaga, between 3000 and 3600 vé’w&mdw&n

S R S T
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4, LARTX, Tournef.

Deciduous resinous trees. Leaves needlo-shaped, single on elongating
shoots and on the first shoots of seedlings, but otherwise in densa fas-
cicles on arrested branchlets, which do not as a rule lengthen out and
develop into side branches. Male catkins sessile, lateral on short thick
scaly but leafless peduncles (stunted branchlets). Anther-cells 2, longitu-
dinally dehiscent. Female catkine offen on the same branches as the
male, at the ends of arvested leaf-bearing branchlets. Ovules inverted, in
pairs at the base of the carpellary scales, these in the axils of cuspidate,
l-narved bracts, which are longer than the scales. Cones M:Oﬁm per-
sistont, with a thin obtuse edge ; bracts generally protruding between the
scales when the fruit is ripe. Seeds oily, winged.

1. L. Griffithii, H. f. & Th. ; Hook. Ill. Him. PL t. 21.—Syn. Pintz
Griffithii, Parlat. in DC, Prodr, xvi. ii. 411. Vern. Sak, saar, Bxkﬂ?’

A graceful tree with conical crown and long pendulous branches. Leaves
slender, narrow-linear, about 1 in. long. Male catkins ovoid-cylindric, § in.
long. Cones cylindrie, 2-3 in. long, erect—i. e., on rectirved branchlete on
the pondulous branches, DBracts reflexed, subulate, twice the length of
the carpellary scales, persistent in fruit,

Inner ranges of West Bhutan, Sikkim, and East Nepal, hetween 8000 and
12,000 ft. Said to extend west to the sources of the Dud Kosi river, which
descends from Mount Everest. Fl, May, the fruit ripening in Oct. of the satue
year. Wood white, soft, without heartwood, but splits well, and is
themost durable of the coniferous timbers exported into Tibet from Sikkim
(Hook. Him. Journ, ii. 44).

The Euro Lareh is L. europaea, DC.—Syn. Pinus Lariz, Linn. 3 Lidrche
Germ, ; Mdléze, Fr. ; Larice, Ttal—a large tree with small ovoid cones 1-1‘
ia. long, the bracts dry when the cones ripen, and barely protrude beyond the
lower carpellary scales. Indigenous in the Alps and Carpathian mountaine,
forming extensive forests in the French Alps, pure, or mixed with Pinus Oemlra
and P, montana, less abundant, and generally associnted with the Sprove in
Switzerland, the Bavarian and Austrian Alps. It ascends to the limit of arbor-
eacent vegetation, and is not rarely the highest tree in company with the W
and P, Cembra. The Siberian Lavch, L. sehirica, Led., which forms large forests
in the plains of Russia and Siberia, and is found on the Ural and Altai moun!
isa different species. The heartwood of the European Larch is well defined, red,
compact, even-grained, strong, and very durable, does mot warp nor spli
ig niore than Oak in the moyntains where it is indigenous,

(tucts numerous, small or moderate-sized. The Romaus prized the wood mugh.
iny mentions a beam 1164 ft. lon%.nnd 23} in. square, brought to Rome |
the peror Tiberius. The cubic ft. weighs 27-49 Ib,, and ww On
aceount of the value of the wood, its rapid growuﬂl:;mand the cems
mmmﬁons'whﬂe mng, the Larch has been vated on a very -

. it : wEY

far beyond the of its nataral habitat, larl Gemm
Scotland, ‘and Franee. § ' brondly, the mu%ﬁwmgmﬁe up toa
certain age.  Larch are cut down at the age of 40-60 years,



T ™
) ey |
532 LXXV1. CONIFERZE. | [Laria.
’ » .
have in many instances been found to give most satisfactory results ; beyond
that age, howavnr,:::]?‘rugrwis not eatisfactory on a large ecale, and a
disease hus shown i of late years which has in many cases seri -
jured plantations of much younger age. Considerable quantities of Larch
seed have at different times, by well-maa.ui;gsﬁuwns, been im to the
N.W, ya, but as yet without any t. Except on the borders of
the arid tract, beyond the range of the Deodar—e.g., 1a Lahoul, Piti, and
Lindak—there seems no inducement to yepeat these experiments, as the
Deodar is at home in the N.W. Himalaya, and is fully equal in value and
in rapidity of growth to the best riountain Larch., Th= wood of the Larch
yields quantities of turpentine, which is nsed medicinally under the name
of Venetian turpentine. A number of holes, about i in. diamn:,, and somewhat
inclined towards the cireumference, are bored into the trunk, but not quite to
the heart of the tree, small channels of wood are inserted in each hole, and the
entine which runs out during summer is collected in wooden buckets placed
u eath. Holes that cease to run arve closed, and yield a fresh supply
when reopened. In autumn all holes are carefully closed with wooden stop-
and if this precaution is duly observed, it is said that a tree will continue
to yield during 40-50 years ; but the wood of the trees thus tapped is said to
lose its good quality, and can only be used as fuel. This is tge practice in
the vulley St Martin, Pignerolo distriet of Piedmont, between Mont Cenis and
Monte Viso. It is deseribed by Duhamel in his ¢ Traité des Arbres et Arbustes,’
1766, and quoted by Mohl. The editor of the * Nouveau Duhamel’ (1812),
states that it is the practice in the Swiss Canton de Vaud, probably u inistake, In
South Tyrol one hole only,] in. diam., is bored about a foot above the base of the
tronk fully to the centre in spring, and is at once firmly closed by a wooden
T, {n autnmn the hole iz opened and emptied of the turpentine which
Ins collected in it during summer, and is then closed again. Tt is again opened
and emptied in the second autumn, and so on during & number of years. In
this way all large trees are tapped in certain forests of South Tyrol, as described
by Mohl in ¢ Botanische Zeitung,’ 1859, p. 329, and the wood of the trees thus
is said not to deteriorate in any way. Mohl's paper discnsses the con-
nection between the different modes of tapping coniferons trees for resin and
the distribution of the resinous ducts in wood (Larch, Pinaster, smnd Laricio),
nnd bark (Spruce and Silver #or).  The bark of the Larch is used for tanming
and for dyemg. '

5, CUPRESSUS, Linn.

Tvergreen aromatie trees, with small closely adpressed scale-like broad-
based opposite leaves, imbricate on the yeunger branchlets, distant, decus-
gate, and often less closely adpressed on older branchlets. Male catkins
numerous, small, cylindrical, sessile at ths ends of branchlets ; scales stipi-
tate, peltate, each bearing 2-4 subglobose anther-ecells under the edge.
Female catkins terminal, fower than male; scales few, decussate, each
heln‘n%::athe lase 8 or more erect ovnles narrowed at the apex. (one
subglobose, requiring somewhat longer than a year fo ripen, nonmithigg of

ick woody peltate, angular scales, with numerous seeds, attuched to
the stalk of the scales. Cofyledons 2-3. 1 .

Crown narrow-cylindrical ; branches erect ; cones few, 1in. :
mﬁ?m' 4 'idsig A R T <. L _CLosempervirens.
brond. ]nmoh aﬁu'ea&ing;uonuna . -
~&a,chm;iﬁ.m. B R Wy
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1. €. sempervirens, Linn. ; DC. Prodr. xvi. ii. 468 ; Reichenb. Te. ¥l
Gorm. . 534. In India only the cylindrical (so-called pyramidal) variety
oconrs, C. fastigiata, DO, Qypress.—Cipresso, 1tal. ‘\,Tem. Sari, wario,
saras, N.'W, India. ) .

A tall tree with a fluted stem ; branches erect, often adpressed to the
trunk, forming a narrow dense cylindrical erown of dark-green foliage.
Branchlets four-sided, leaves ovate-oblong. Cones few, 1 in. diam., and
grey when ripe, greatly varying in shape, on peduncles } in, long ; scales
rough, with a projecting point or boss, convex or keeled. Seeds ovoid
or oblong, angular, with a narrow wing.

Planted in gardens in Afghenistan and N.W, India, e.g., 6t Agra, Ajmir,
Deélhi, alse in hmir and thi outer Himalaya, in Kamaon to 3000 ft. G:‘luwn
in Caleutta. Cultivated thronghout the Mediterranean region. Hardy in
England, The pyramidal variety is not found wild anywhere ; the variety
with spreading branches, regarded by Grisebach and others under the name of
C. horizontalis, as a distinct species, is wild on the west side of Lebanon, on
the mountains of Crete and Asia Minor, and probably also in North Persia.
Fl. Feb.-April ; the fruit ripens during summer of the second year, and is often
long persistent on the tree. In N.W. India the tree attains 6-7, occasionally 9
ft. girth, and 70-80, occasionally 100 ft. in height. Its growth is slow ; Grise-
bach mentions two cypresses found by him near a convemt on Mount Athos

ved by inscriptions to be more than 1000 years old, the radius of which had
mereased at the rate of J inch only a-year. Near Somma, in Lombardy, u
cypress is shown which was renowned in Ciesar's time on account of its size
and bem:.t{. The bark is thin (less than 4 in.), dark grey or brown, with
numerous longitudinal wrinkles and shallow furrows. The wood iz reddish- or
brownish-white, close-grained, but not hard, the inner belt of each anmmal ring
(spring wood) soft, the outer belt (autumn wond}) harder and reddish. Medullary
rays numerous and distinet, Very fragrant, with a strong peculiar and pleasunt
scent. It is exceedingly durable, and in the Levant and Greeee is prized for
tranks and boxes, the contents of which are proof against most insects.

22 0, torulosa, Don; Prodr. Fl, Nep. 55.— Himalayan Cypress.
Sané, Surdahva. Vern. Devi diar, Ravi; Deodar, Kullu, Baji; Leaurt,
Juungar ; Raisalla, Naini Tal, | i

A largotreo ; branches horizontal, whorled, with drooping extremities,
forming a broad pyramidal crown. Branchlets round or indistinetly four-
sided ; leaves ovate-triangular, white-margined. Cones numerous, clus-
tered, erect, bluish when ripe, 4 in. diam.; scales flat or convex, rugose,
but emoother than those of C. sempervirens. Seeds compressed, convex
on both gides, with a narrow orbicular wing. .

Outer ranges of the Himalaya from Chamba to Nepal, but more local and less

than most other Himalayan conifers, generally, but not always on dry

wam slopes. Several smu{l patchies on the Ravi, more sbundent in part.
‘of Kulln, between 5500 and 8000 ft. (vot in Mandi, where, according to Stewart,
Vigne and Moareroft mistook a small Deodar forest for Cypress,) 5ermq,op.

limestone, on the north side of the Shali and Tikka ridge north Aoy
einted with Deodar m&fh’u Smithiana, A. W% and Tazus. In Jaumsar,

' ! on

the limestofe rocks of the Lokandi snd Moila Timestone
Mmmmmmm‘a Mm mmmggq
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fhce of GMmek,MNm'hl, -slaw,hatmthﬂm'ﬂimn-
gtone rocks.  Not uneommon in Garhwal mz Grows
at Baharanpur, at Poona, at Calcutta, and thrives vigorously on the Chikalda
Hill in Berar at ft. eley, Madden states that the tree 15 indilferent to the
nature of the rock, and that it is found both on limestone and on gilicious rocks,
What I have seen of its growth makes me think that it prefers limestone, Fl,
Jan.-Feb., the cones ripen in Oct.-Nov, of the second year; and are often long
t on the trees. Attains generally 70-80 ft,, and a girth of 6-8 ft., but
troes are not uncommon. Dr Stewart records one near Girar on the
‘@ feeder of the Ravi, at 6500 f#, 15 ft. girth, and over 120 ft. high; and
speaks of 16-17 ft. girth, and o height of 150. The roots often embrace
‘masses of rock, and the base of the trunk swells out in snch cases. At Naig,
sonth of Lohha, Stewart records a famous grove, the frees 12-17 ftf. girth, and
one 27 ft. girth near the ground, with enormous roota clasping great rocks, pro-
bably not under 1000 years old. The growth, as far as known, appears to be
glow. Dr Stewart records 12-18 rings on one inch of radius. Bark very thin,
barely } in. thick, the outer layer peeling off in numerous long narrow dark-
thin strips, which are offen gpirally twisted round the trunk ; inner sub-
stance of bark reddish brown. The surface of the bark is rou; ther and darker
than that of Juniperus ewcelsa, with which this Cypress is often confounded.
‘Wood white, with a tinge of red or yellowy deeper coloure(l in the centre, fra-
t, the scent similar to the scent of the Cypress wood from "lhu'key and
, even-grained; not hard, easy to work, but not gtrong,  Medullary rays
distinet, somewhat Qarker than the rest of the wood, autual rings consist of -an
inner softer and an outer harder and darker belt, At Naini Tul it has Leen
much used for building, particularly for indoor work, and.on the Ravi and
Sutlej it is sometimes used for beams. But, as a rule, the tree is not used for
secular p . In Kulla images are made of it, and the poles to carry the
sacred ark, for which purpose Birch and Elm are also employed. The umd is
often burnt as incense in temples,

€. glauea, Lam. ; DC, Prodr. xvi. ii, 470 ; Dalz. Bomb. F1 Suppl. 83.—Syn.
0. lusitanica, Willd, Commonly eultivated in gardens in Western India above
Ghat ; does not succeed below Ghat, according to Dalzell. Largely eultivated
in Portugal, believed to have been introduced from Goa. Supposed to b dis-
tingnished from the two ttlu'eced.mg species mainly by the bluish colour of the
leaves and cones, an the projecting subulate boss of the scales.. The
value of the former ahara.cte.r however, is demonstrated by the Deodar, avhich
is commonly bluish when culfivated in Europe, and oceasionally in the Hima-
buf the great mass of which,in its native forests, is dark greem. s The
churacter taken from the scales of the cone may be more constant; hut. the
specific distinctions between the three Cypresses described, ampermvm,,m
loaa, and a, seam to invite farther ing
Endl, ; the weeping Lyprassm?em Chandang, Elkhm—-.nﬂél&-
glnttma, wi hangulg distichous, branclies and lanceolate nlmmnate‘lava,
with a spreading apex, is planted in China near pagodas, plafited in
~ Bhutan near temples and monasteries, between 2000 and 7000 ft., and on the
mlhn it river in Sikkim near convents and cemeteries ; also in o ml.

_Biota orientalis, Enﬂl.—-Syn Thuja orientalis, ; d8 o
b m;&’aﬁ::’mm%% :g:ﬁ“%
""‘mﬁahnpﬁmmhlorSnnm -: o



» T - . ! o
% -

4

il
L oo Nomi A s acoamiing Mitony
@, 1 tree of Westem Ni W ing to.
it covers ‘areas either alone (F1. For, 355:‘01 mixed with Pinus hale-
g}fﬂd«,!’kﬁ e aﬁdomgewm%nﬁgka?emﬁfamﬁ
¢ compact heavy WMO which has a rich brown
colour, uI?:ict t:ix'.iresvgr most mtifu b {

forest-fires, which are lighted by the Arab herdsmen (as they are by the pastoral

olish,. The tree (u:'rgpioes readily, and the .

E:pu]ation of India), frequently kill the stem to the ground, when abuns |
1

t shoots spring up from the root, which attains a t age, and often &
considerable size. These masses of root kave a bdautifully mottled grain 5 ex-
uisite ornaments and small articles of furniture are made of them, and veneers

or the most elegant cabinet-work., This wood was one of those called Kédpoy,
citrus (see p.°66), was highly 'Fri.zed by the Romans, and fabulous prices were
he

paid for tables made of 1t. branchlets are green, articulate, and bear at
the base of each joint 4 minute decussate scale-like leaves. The fruit is § in.
diam., four-sided, consisting of 4 valvate scales, and contaiuing 6 winged seeds,
The tree exudes a strongly-scented resin (Gum Sandarach).

6. JUNIPERUS, Linn.

Evergreen trees or shrubs, with distinct, generally red-coloured heart-
wood. Leaves either all linear or subulate, erect or spreading, in whorls
of three or dimorphous, viz., on the first shoots of seedlings, and on
Inxuriant shoots, subnlate and spreading, and on the other branches seale-
like, opposite, generally decussate, and imbricate. Flowers monoicous or
dioicous, terminal or axillary. Male catkins small, eylindrical or ovoid ;
scales whorled, imbricate, bearing each at its base 3-6 anther-cells. Fruit
ripening the second year, fleshy, subglobose, consisting of 3-6 connate
carpellary scales (the lower sterile), the tips of which are often visible on
the surface of the ripe fruit. Seeds 1-3, with coriaceous testa embedded
in, the resinous pulp of the berry (galbulus).

All leq.?iu whorled, erect or spreading, linear, pungent ; catkins

All leaves whorled, sabulate, pimgent, the upper adpressed,
imbricate ; male eatkins terminal ; female catking at the .
of short lateral branchlets ., . s A - 2 J. recurve.
imorphous, thoseon the great mass of branches seale-
. Iike, decussate, adpressed and imbricate, on others. subu-
. hﬁent, erect or spreading,
© y; branchlets four-sided ; the scale-like leaves
. oblong, more or less keeled at the back, apex not closel
. ndpressed; berries ovoid, subacute, 1-seeded. (A ahm{; :
- #in the N, W. Himalayn, in Sikkim a tree) . 3 . 8. 1. Wallichiane,
z&% t and open ; J’I'.:t.l.'m:chIvei,u spreading, indistinctly
. -gided ; thé:l seale-like leaves ova;te,dwnwg, c.]:;:::al:y »
. " ndpressed, with a large pesinous gland on the ;
2% Marries globose, very resinous, E-E-i:eded. (A tree in
~'..--.%0H. BT U R P £ 4
1T go Linn. ; Hook. Stud. FL 348; Reichenbh. Ie. FlL
iy b, 535, = Juniper, Genévrier, ¥r.; Wachholder, Germ. Vern. Niteh,
pethre, bentha, betar, Kashmir, Chamba, and Kullu ; Lang ahiir,
: awar § Chini, shiipa, Piti. h) -

L. J. communis,

-
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o [Juniperus.

A dense, diffuso shrub, in Europe sometimes 2 small tree, procumbent
at great elevations. Folinge greyish greén. Leaves upmn.di::g:: whorls
of three, lincar, §-} in. long, pungent, narrowed at base, nearly flat and
bluish green above, light green, convex or obtusely keeled beneath, per-
sistant 3-4 years. Catkins axillary, supported at the base by small bracts ;
the male ovoid, yellow ; the antheriferous scales broad-ovate, acuminate ;
the female flowers small, resembling leaf-buds. Berries subglobose, on
short scaly.stalks }-} in. long, crowned at the apex with the tips of the

ury scales ; pulp swest and fesinous, Seeds generally 3.

‘Bouth side of Safedkoh at 9000 ft. North-West Himalaye, but not in the
innermost arid tract, abundant in places as far east as the Sutlej, less common
beyond it. Hills near the mouth nll the Sindh valley, Kushmir, at 5400 ft, ; in
the Butna valley ascending to 11,000 ; in Lahonl to 12,600 ft.; in Kunawar be-
tween 9000 and 11,000 ft.; to 14,000 ft. on the Bias and in Garhwal ; eastern-
most point entrance of the Biing valley in North-East Kamaon, Throughout
Europe to the North Caqz. In Greenland, North Asia, also on the Caucasus and
on Mount Arvarat. In North and Central Europe it is found both cn the plains
and on suountains, On the Riviera, near Nice and Mentone, it goes down, to
the eoast, but farther south it is found on mountains only, Thus in Spain it
oceurs (according to Willkomm) on the Guadarama mountains from 3500 to
6000 ft,, in the Sierra Nevada from 6500 to 8000, and on Mount Athos in Mace-
donia (acearding to Grisebach) from 5200 to 6000 ft. Juniperus nand, Willd.,
which many botanists consider as a variety merely of the common Juniper,
nscends even higher, and is found in the Alps and on the mountains of South
Jurope, in the Alpine zone far beyond the forest belt. On the dry stony hills
of the Muschelkalk formation in North and Middle Germany the Jumiper is
sometimes a useful nurse of plantations, and it often affords shelter in such
localities to self-sown seedlings of other trees. In East Prussia and the Baltic
provinces the Juniper is often gregarious, covering large extents of ground with
open brushwood ; and under partial shelter it becomes arborescent, extendi
over areas, associated with other trees (Willk, Forstl, Fl. 217). In the
North-West Himalaya the Juniper is chiefly found on high dry bleak slopes,

¥ arioug, sometimes mixed with J, recurva, often in patches formi-

ing a belt abpve the upper limit of the forest. FL March, April ; the fruiv
ripens in August !md-Se?temher of the second year.

Generally. an irregularly-shaped shrub with stiff branches, branchlets erect or

, procumbent at high elevitions,  In the Himalaya it rarely aftaing more

6-7 ft. with a diapmportionateli' thick stem, 18-24 in. girth. In Europe the

tree occasio grows 30-40 ft, hiE h with a girth of 4-5 ft. Bark whitish grey,

inting in tl{in flakes, leaving the brown inner substance exposed. Snp\lomi

white ; heartwood brown, fine-grained, compact, the annual rings dis-

i marked by s dark narrow line. Used for fuel, very acceptable on, i
Kmes. The twigs are resinous and aromatic ; they are placed before the D:

fem andy like the wood, are burnt as incense (dhep). The fruit is sweet,
womatic, and very resinous. In Kamaon it is added tg spirits distilled” from
barley. North Germany the berries are largel({ collected and
to for the manufacture of gin. ey are sold asmedicine in the
of North India under the name of Abkal, hiber, admini
stimulant, dinretic, and emmenagogue,

2. J. recurva, Ham.; DC. Prodr, xvi. ii. 481.—Weepit Juni-
per, Hook. Him, Journ. ii. 28. Vern. Wetyar, bettar, chioh, thelu, toly,
" - A

ministered in decoction ds a
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talu, phulu, Pb. ; Bettir, Yhedara, bendhara, bidelgunj, thelu, phul
Jhora, gﬁgyal,ﬁ!,’ﬁm ag’bﬁ, N.W.P.; Pama, Tibet ; Deschii, Sikkim,

A gregarious shrub or moderate-sized tree ; branchlets decurved or
drooping. Leaves adpressed, § in. long, in whorls of 3, generally approxi-
mate and imbricate, distant on older branchlets, lanceolate, pungent, back
convex. Catkins and berries at the ends of short lateral leaf-bearing
branchlets. Berries oblong or ovoid-oblong, pojuted, §-} in. long, with
the tips of carpellary scales near the apex, green at first, olive or blue
afterwards, dark-brown or almost blackish-purple, smooth shining when
ripe. Seed 1, oblong, obtuse.—J. squamata is & procumbent variety with
broader, curved leaves.

South side of Safedkoh near Pewar Pass 8000-9000 ft. Himalaya 7500 to
12,000 ft,, aseending to 13,000, and on the Niti Pass to 15,000 ft. In Sikkim
and Bhutan at 9000-12,000 ft.  Occasionally planted near temples, .., at Panwi
in Kunawar, FL chiefly in June, July ; the fruit ripening July to October of
the second year. In Sikkim and Bhutan atfains 30 ft. with u pyramidal erown,
and drooping branchlets. In the North-West Himalaya it is only known as
a rious shrub, often covering large areas, either pure or mixed with J. ¢om~
mumis, the stems decumbent, at times 6 in. diam,, very long, running over or
under the surface of the ground, and from these creeping stems rise numerous
ghort erect branches, which make it very difficult to traverse such thickets.
Bark smonth, einnamon-colonred, genamrﬁy peeling off in congpicuons flakes
which curl up. Heartwood reddish-brown, fragrant, useful as fuel at high ele<
vations, The sprigs are used in the distillation "of epirits ; coarse barley-flonr
is made into covered with the sprigs and leaves, wraptfud up in blankets
and kept warm for 3-4 days until it ferments, when it is used in the distillation
of arrack from rice. The shrub is sacred, and the resinous twigs are used for

incense (dhip, giigal).

3. J. Wallichiana, Hf. & Th, in Herb. Kew.—Black Juniper of Sik-
kim, Hook, Him. Journ. ii, 5. Vern. Tchokpo, Sikkim. .

In the north-west a large gregarious shrub, in Sikkim a'large troe, with
densely massed bushy branchlets. Leaves dimorphous, the Beale-like
leaves oblong, back almost keeled, obtuse, in 4 rows, so 48 to make tho
branchlets 4-sided, apex not quite adpressed, those on the lower branch~
lots linear, pungent, and somewhat spreading. Male catkins terminal.
Berries numerous, evect, on lateral leaf-bearing branchlets of variable
length, ovoid, acute, -4 in. long, blue, shining when ripe, 1-seeded,

Himalaya 9000 to 15,000 ft. from the Tdus to Sikkim. FL April, May ; fr.
Aung, Bark brown, sm'&io‘gl, exfolicting in large flakes, This iqpthe m tree
Juniper of the inner ranges of Sikkim, attaining 60 ft., with spreading branches,
The wood of the Sikkim tree resembles J. excelsa in structure.

J. Pseudo-Sabina, Fisch, et Meyer ; Ledeb, Fl. Ross, iii. 682, a shrub of
Siberia, mountains of Davuria and Songaria, is identified with this species by
Parlatore ju DC. Prodr, xvi. 482 ; but the fruit, which is 1-seeded like that of
J. Wallichiana, i described ns recurved, not erect. The classification of the
ers of Asia seems to require critieal revision.
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4. J. excelss, M. Bieh.==Tab, LXVIIL—DC. Prodr. xvi. ii. 484.—
Bx;i. (partly) J. chinensis, Linn., as accepted by Parlatore in DC. Prodr.
487,  Himalayan Pencil Cedar. Apirs, uppurs, Beluchistan ; Chalui,
chalet, Jhelam; Shukpa, shir, shirgu, lewar, Chenab) and Sutlej ; Shiir-
ity aluirgi, shikpa, Tibet ; Dhip, padmalk, siwrgl, NJW.P.; Dhupi,
dhupri chandan, shikpa, Nepal.

A small or middle-sized tree, stunted at high elevations, with slender,
terete, fiearly distichous' branchlets. Foliags light green, not unlike in
colour that of Pinus excelsa. Leaves of two kinds (dimorphoug), on the
upper and outer branches scale-like, closely adpressed, imbricate, ovate,
acnte or pungent, back convex with a resinous gland; on the lower
branches, subulate, pungent, 4 in. long. Male catkins terminal. Berries
very resinous, } in, diam., subglobose, black when ripe, at the ends of
lateral leaf-bearing branchlets of variable length, }-4 in, long, seeds 2-5.

Afphanistan and North Beluchistan, Arid tract of the North-West Himalaya
and %fasl; Tibet, generally gregarious on rocky slopes. At the head of the Kun-
hiir river (the westernmost feeder of the Jhelam), in Kaghan, at the hend of the
Sind river in Kaghmir, on the npper Chenab, Bins and Sutlej (above the Tidong
valley and the Werang Pass), on the upper Indus and its tri%mtmies, and at the
head-waters of several feeders of the Ganges, Said to be plentiful in inner
Nepal, but not found farther east. The range of elevation is from 5000 ft.
(Rondw on the Indus) to 14,000 ft. in Ladak. Tt grows at the SBaharanpur
m, and is hardy in England. Beyond India it is difficult to define the
imita of this tree, as there are several species closely allied to it which will be
noticed below. The Indian tree seems to be identical with that found in the
Crimea, on the Caucasus, and the Ural mountains, In the N,W. Himalaya it
flowers in eummer, and the berries ripen in September of the second year, The
does not generally attain & height exceeding 50 ft., the trunk is short, but
great girth, 10 ft. and 6-7 ft. at ﬁigher elevations (11,000 ft.) being not un-
comumon, and several over 20 ft. girth being known, The trank is generally
erovked and led, and divides into many large, diffusely spreading twisted
bonghs, whicgnrfpidly diminish in girth, and grow to no great height. An ex-
treme specimen is in Lahoul, 33} ft. girth, divided into contorted branches not
over 30 §t, high., The crown has often an irregular and grotesque shape. The
“branchlets are slerider, glaucescent, erect or spreading, shorter and less pendu-

lous than those of Cupressus torulosa, hut very like it in hand speci Bark
g eﬁ'cla : off, |/

of branchlets reddish-brown, ahjninﬁ, with a cinereous silvery p peeli
The bark of the trunk is reddish-brown or grey, smooth between longitudinal
cracks, exfoliafing in ionﬂibrmm strips. Inner substance compact, fibrous, The
rate of growth is plow, three sections récorded by Stewart gave 24, 40, and 44
rings per inch of radins respectively, The sapwood is Jurge, light-colonred,
the heartwood light or dark red, even- and close-grainéd, with a scent similar to
that of the pencil cedar, but less powesful ; it is muchwharder than the American
il cédnr.  Like the wood of most Junipers, the angnal rings in the wood of
. ewcelsa are distinetly marked by a-dark narrow line, The medl NE
are often darker than the rest of the wood. Weighty 25-37 1b. cub,
Quetta and Kelat it is much nsed for rafters snEi Tuilding, the bare and

arid tracts, where it is chiefly found, it is used for man 8

of water-channels are made Jit, and the heartwood is mm
perishable in moist earth, In Lahoul it is used, alternating with stanes, for the
walls of houses, a8 well as for beams, In Kunawar some of the
built of it ; it is made into drinking-cups and walking-sticks, b, ~

- . . - -
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Atlzehitis'lqun'l{' nsed-aa fuel (the dsi that comes down the Zangkar
river); it burng quic {withapwz&iu m ronl is made of it in places,
In Kunawar it is burnt for incense, and is ex) for that purpose. fruit
is very turpentiny and not eatable ; under the name of Ahi@ber, it is medicinal
in%i;udh.andisfaidl;ozjemdnmd saﬂ;u;.:ense. o .

e species close ied to this ave : 1. J. cliénensis, Linn.,, China and
Js.gau, very similar to . excelsa, 2. Jyfeetidissima, Willd. ; DC, Brodr, xvi. ii.
485 (united with J. ezeelsa by Grisebach Veg. der Erde,1.572). Forms forests
with other conifers on the mountains of Greece, Macedonia, Asia Minor, Ar-
menia, Syria, and is also found on the Cangasns ; 1'2 seeds, a g to Parla.
tore. 3. J, procerd, Hochstetter, on the mountains of Ahyssinia and Arabia
Felix ; 2-3 seeds. 4. J, thurifera, Linn. ; Portugal, Spain, and Algeria, above
3000 fi. elevation ; 2-3 seeds. All these are trees, sometimes atfaining a con-
gidersble ®ize ; and in addition to them Grisebach distinguishes 5. JJ.
from the Greek Archipelago, with sessile fruit. 6, J. Sabing, Linn., is gene-
rally a shrub, rarely a small tree ; seeds generally 1-2, rarely 3-4, Parlatore ;
fruit smaller than that of the preceding species, except J- procera, which also
has small berries, The distinguishing characters between these spécies are sofie=
what uncertain. = . ] )

J—un}perm wvirginiana, Tinu., the American Penctl Cedar, nearthe coast of
the Atlantic from Maine to Florida, with compact scented red heartwood, and
oJ. bermudigna, Linn., of the Bermudas, the West Indies, and Florida, mmﬁg
yield the wood of which jpencils are made.

Junip drupacea, Labill. ; DC, Prodr. 476—Syn. Aresuthos d, An-
toine & Koteehy—is a dicicous shrub or small tres, with large subglobose y
and eatable fruit 1 in, diam,, consisting of 9 scales, the tops of which are pro-
minent in 3 whorls, 6 near the apex and 3 at the hase of the fruit., Leaves in
whorls of three, lanceolate, rigid, pungent, § in, long, 1-1} lines broad. Moun-
taing of Asia Minor, on Lebanon and Antilebanon, rare on the higher monntaing
of Greece. Attempts might be made to cultivate this nseful tree in the drier
parts of the Panjab Himalaya, Hardy in England.

7. TAXUS, Tournef.

Slow-growing and long-lived evergreen trees or shrubs, with tough red
heartwood. Leaves linear, distichous. Flowers .gassi.lo in the axils of
leaves, usually dioicous. Male catkins subglobose, stipitate, supported
at the base by empty hraets, the axis bearing at its end numerous peltate
sealegreach on its lower ndga with 3-6 anther-cells,.dehiscing longitudin-
ally. Female flowers resembling leaf-buds, consisting of a few fmbricate
scales, enclosing ar erect ovule, surrounded at the base by a disc which
is membranous in flower, but enlarges into » red fleshy eup, surrounding
the seed. Testa bony, embryo with 6-7 cotyleddus,

1. T. baccata, Linn. ; DC. Prodr, xvi. ii. 5007 Hook, Stud. Fl. 349 ;
Reichenb. To. Fl, Gern™. 538.—Syd. 7. nuciférd, Wall. Tent, ¥1. N
t. 44 ; . Wallichiana, Zuce. ¥ew. Eibe, Germ. ; If, Fr.; Tasso,
Vern. Sarap, badar, . Afg ; Birmi, barma, ting, thimu, sungal, piistil,
chogu, Kashmir, Chamba ; Rulhai, Bias ; Barmi, Shali ; Thiuna, Hattu ;
Yamdal, Runawar; Thuner, geli, gallu, list, N.-W.P. ; Nhare, Tibeti;
‘, .

Sikkim. .
T troe with dense, dark-green foliage. Leaves lincar, 1 li
mmi?mm,wmhmwdm?adoﬂp&
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decurrent along the branch with two raised lines. ' Male fowurs yellow.
Fruit o red gvoid berry, somewhat more th:':eé-'in. long, open at the
niouth, so that the top of the dark olive-green Appears,

Kafiristan, sonth side of the Safedkoh. Himalaya from the Indus to Bhutan,
abundant in places, but very Not uncommon in Hazara, comman in the
dense fovests of A. Webbiana, A. Smithigna, Acer, Pavia; Juglans, on the upper
part of the nafthern slopes of the range stretching from the Shali to Narkands,
nlso on the eides of Hattu, both north and south, in the Balsan forests east of
the Giri, opposite to Imbri,‘and in many other places between Sutlej and Ganges.
In Kunawar it is found, here and there, above 9000 ft,—e. g., above the Nachar
forest, and in the Baspa valley. In Garhwal and Kamaon it is generally found
between 6000 and 8500 ft., ascending to 11,200 ft. at Kedamath, It grows in
Sikkim, on the outer ranges at 9500 to 10,000 ft,, in the inner ranges descendin
to 7000 ft. in Bhutan and on the Kasia hills (at 5000 ft,), and has been foun
in upper Borma, As defined by Parlatore, this species extends throughout
Europe, North Africa, and is found on the mountains of Asia Minor, Armenia,
and o the Caucasus ; he enumerates 6 species besides, two from Japan and
three from North America, which Hooker regardsas all forms of the same species,
In Ceptral and North Europe the Yew is indigenous both in the plains and
on the mountains, but in the Mediterranean region it is only found at a con-
giderable elevation. In some regions of the Himalaya its lower limit is not,
exactly known ; it does not extend into the inmer arid zone, It is certain that
the Yew was more common formerly in many forests of Central Europe than
it is at present ; the young plant requires shelter, and, like the Holly, thrives
in deep ehad& Any system of forest management, therefore, which requires
entire or purtinl clearances, impedes its growth and prevents mgadu&tion E:F
gelf-sown seedlifigs. In the Himalaya the Yew clothes itself with young bril-
liant green ghoots in April and May, and the flowers open hetween March and
May. In Europe it flowers, according to latitude and elevation, between March

May, nnd the young shoots generally appear a week after Howering (Will-
Jomm, Forstl. F1. 223). The fruit ripens (in India and Europe) fro-r:%ept. to
Nov, of the year of flowering.

In the Himalayn the Yew attaing a considerable size 3 Madden records a tree
at Gangitri 100 ft. high and 15 ft. girth. In the Panjeb Himglaya the com-
mon size is 5-6 ft. girth; in Hazara 8-6 ft. is not uncommon, In Europe the:]
hlgest. d oldest Yew-trees are recorded in Britain ; sgecimens 10 ft. diam,

_and 30 ft. girth are not rare in England and Scotland, and gome are on record
with a diam. of 15-20 f% The growth of the tree is slow ; and there is no doaht,
from s exuniinntion of the annual rings and from historien] records, that some
of the Yew-trées now in existence in England are considerably more than 1000
zm old. The bark is thin, brownish-grey, hard and smooth, cleft longitud-

y and peeling off ; inner substance fibrous, The growth is very slow, 20-
232 mngs per in. of radius wre recorded from the Himalaya, and this accords
withm:ks experience of the growth of the tree in Furope, Sapwood whitigh,
the heartwood is reddish-brown, compact, hard and, heavy, 46-50 1b, per cub,
ft. It is strong and elastic, and takes a heant.iful"poli:{. In Europe it is
used for all kinds of turnery, for carving, and other pur%;e;uwhioh uire
a firm and elastic wood, Whip-handles are made of the he&‘hnnr}rm
fime immemorial it has been principal wood used: for bows, e Indian
wood, as far as known, has the same qualities as that of the tree ;
bows, cmyifn‘ggdu. and native furniture are made of it, but it might be more
ghmively . The tree is held in great veneration in some parts of 1
N.W. Himalaya, it sometimes is called Deodar (Clod's tree); the wood is
for incense, branches ure carried in religions processiont in Kamgon, and in

- -
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Nepal the houses are decorated with the green twigs at religious festivals, The
bark (sang, sangha) is exported to TLadak from Kunawar, to be mixed with tea,
and to be used as a red dye, In Kunawar a decoction of it is adminis for
rhemmatism. The branches are used to support earth roofs. The leaves )
are exported to the plains of the Panjab, and used medicinally as a stomachie ;
in Burope they are considered poigonous, but not everywhere nor under
circumstances, - Goatajrabbits, and sm them freely (Selby, Brit. Forest
Trees, 374). The Berries are sweet an ess, and are eaten by the natives
of the N.W. Himalaya, E

Podocarpus neriifolia, Dou ; DC. Prodr. xvi. il. 514, is .a evergreen
tree with somewhat whorled branches and alternate, coriaceous, linear-lanceo-
late leaves with a prominent midrib, 4-5 in. long ; male catkins axillary, cylin-
dric, antheriferons scales with 2 anther-cellz ; fruit axillary, fleshy, 1-sceded,
ovoid, on a fleshy receptacle.

Nepal, Siltkim, Kasia, ascending to 3000 ft. A remarkable tree in Burma,
nearly ailied to it, which 8, Kurz, however, refers to P, bracteata, Blume, of the
Indian Archipelago, grows in the evergreen forests of the Bithoko ﬁe, be-
tween the Yunzaleen and Salween rivers, above 2000 ft., where T fo it in
March 1859, also on the const-range of the Tenasserim provinees. It 1s_galled
Thit min, the Prince of frees, in Burma. The wood is close-grained and highly
prized in Burma, -

. Orprr LXXVIL Pm.

8tem solid, either an underground perennial rhizome, pro@ucing flower-
stalks and tufts of leaves, or more commonly above ground, erect, scandent
or gupported by other trees and bushes. The stem above ground is, with
few exceptions, simple and without leaf-beuring side branches. =The yas-
cular bundles do not unite into concentric masses of wood and bark,
gaparated by a continuous cambium layer, but are distinet, scattered in the
cellular tissue of the trunk. They consist of vessels, varying in gize, wlicl
on o horizontal section appear as pores ; secondly, of elongated or pely-
gonous cells, generally forming a mass of softer tissue, fmmediately sur-
* tounding the vessels ; and, thirdly, of a mass of leng thick-walled bast-
cells or fibres, of which the hard horny portion of the bundle is omm
Near the circumference the bundles are generally more numerous, s
and harder, owing to the predominance in them of the bast-cells or fibres,
while near the centre they are sparse, containing a relatively larger pro-
portion of cells and vessels. The result is, that the centre of a Palm stem
18 generally the softest part, not raraly becoming hollow by the decay of
the cellular tissue. The vascular bundles can be traced from the interior
of the stem to the base of the leaf, which is generally broad, and in most
¢ases eylindric and sheathing, The youngest leaf in the terminal bud is at
the top in the centrs ; as the bud expands it enlarges, and at last encloscs
the eircumference of the stem, herice the vascular bundles descending from
it bend inward towards the centre. TLower down these same bundles
gradually bend outward toward the circumference, whero they can be
traced for a considerable length in a vertical direction under the aurface.
This l&imsmamunhtnminthasmetmet}hemm%
Maﬁnmm& most distinetly in a verlical section made parallel to

-
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the radins, but may also be observed in a horizontal section. In vertical
sections a portion of the vascular bundles will be found to run straight,
downward, but they are crossed by other bundles at oblique angles. The
latter are those portions which bend outward towards the base of the leaf or
the lower part of the stem.. Tn transverse sections some bundles may gene-
rally be noticed, cut through in a slanting, not horizontal direction ; these
. were cut acress in their outward course towards the sireumference of the
tree. Again, the structure of each bundle is different in its upper and lower
part : in its upper part it contaims all three classes of elementary organs |
enumerated above, vessels, fibres, and cells; whereas the lower part is almost
entirely composed of fibres. This will explain the different composition
of the vascular bundles near the centre, and the cireumference of the stem.
The stem of many Palms has a distinct rind composed of thick-walled cells,
and inside of it the outer vaseular bundles (consisting mairdy of thick-
walled fibres) are sometimes nearly sonfluent, but never entirely so. But
though the outer stratum is harder, there is no distinet bark that can be
stripped off, and no continuous confluent cambium layer as in Dicotyledons
and Conifers, Nor are there any annual rings in the wood of I’alms.
After the stem has once attained a certain size, it does mov materially
increase in thickness, though it sometimes swells out in an frregular
manner, ¥

Az regards the surface, one group of Palms has smoulh and shining
stems, annulate with raised rings, which are not quite horizontal, but
alightly and alternately inclined to opposite sides. These rings are the
scars of fallen leaves, and according to the length of the joint orinternode,
they are ab groater or less distances from each other. The Hattans (Cala-
mus) and the Befel Palm (Areca) are instances of this group. In another
group (Chamarops, Borassus, Cocos, Pheenix) the surface of the stem is
rough with the persistent base of the petioles, and in this group the infer-
nodes are always short, and the leaves and sears of petioles are arranged
around the stem in a series of close spirals. It will be readily understond
that in the Palms of the sécond class the leaves always stand close together,

ormingsm dense tuft at the end of the stem, while in those of the firsh
p the leaves stand at some distance, often covering s considerable
gth of theglem (Calamus).

The leaves of seedlings are always undivided ; those which are formed
at a later period are generally either pinnately or palmately divided, the
pinna or segments being linear or lanceolate, mostly folded longitudinally
with numerous and parallel nerves. The segments of palmatifid leaves are
frequently bifid, those of pinnately divided loaves are either entire or
irregularly lobed (Wallichia, Caryota, and allied genera), and in that case
the edge or outline of the leaf runs partly with the nerves, partly across
at an oblique angle, a portion of the outline appearing dentate by the pro-
Jjeeting ends of the nerves. The petiole is always broad-based, and gene-

'ﬁlumplexiosul or sheathing,
~ The inflorescence is terminal in some Palms (Corypha, Metroxylon), but
latoral in most cases, either in the axile of existing or fallen leaves, Tt is
genorally a panicle enclosed in bud by large sheathing bracts (sputhes),
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the common peduncle (spadix ‘being: often branching, thick, and some-
times woody. The flowers uz rarely bLisexnal, generally dioicous, monoi-
cous, or polygamons. Calyxand corolls, as a rule, consist of 3 ts
or leaves each, those of the fertile flowers are commonly persistent in fruit.
Stamens 6, rarely 3, 9, or numerous ; anthers 2-celled, opening longitudi-
nally. Ovary 3-celled, one ovule in each cell; sometimes 3 distinet
1-celled carpels. Seed a.lbummoua albumen cartilaginous, horny, or cily.
Embryo small, ¢ylindrie, when ge.rmmatmg the ‘upper end remains en-
slosed-in the seed enlarging considerably at the txpense of the albumen,
while the lower part lengthens out, throwing out lateral rootlets, and at

A ter or less distance from the seed, the plumula emerges from the
glit, bearing one or two truncate sheaths, which surround the undivided
leaves of the seedling. —Royle T1l. 394 ; Martius, Historia Naturalis Pal-
martim, folio, vol. i-iii.,, 1823-1850. Griffith, The Palms of British
India in the Calcutta J ournal of Natural HLSBU\'Y, vol. v., 1845, and
(with plates and additions) in folio in the Posthumous Papurs Calculcll,
1850,

This Family, which comprises upwards of (680 species, is commonly
divided into the following six Tribes :—

Borassinere.—Leaves fan-shaped ; flowers unisexnal, commonly dicicous ;
male flowers in the axils of whorled closely imbricate bracts, in' thick
eylindric spikes ; albumen horny or cartilaginous—DBorassus, Hy-
phene, Lodoicea,

Coryphinew.—Leaves fan-shaped, base of petiole bruad-based gr sheath-
ing. sheath fibrous; flowers bisexual or polygamous, in componnd
panicles 3 earpels 3, distinet or eohering; albumen horny— Chamds
vops, Corypha.

Phamicinee.—Leaves pinnate, leaflots entire, petiole on a short reticulate
fibrous sheath ; flowers dioicous, in lonispl.kes at the end of a com-
pressed, offen wundy peduncle ; carpe fruit fleshy, 1-seeded,
enclosing a hard seed with bony albumen— Pheniz,

Arecinew.—Leaves pinnate, leaflets entire or jagged ; petioles nhesthmg,
flowers monoivous, inflorescence of long . J:lruupmg spikes at the end
of a thiek, almost fleshy peduncle ; seeds hard with hormy albumen
—Wallichia, Caryola, Areca, Ceroxylon, Arenga.

Cocoinew.—Leaves pinnate, leaflets gntire, petioles amplexicaul, with a
fibrous base ; flowers manoicons, inflorescence of long drooping spikes
at the end of  thick sometimes branched peduncle ; albumen oily
or eartilaginous—Cocos, Bicis.

Lepidocaryinea.—Leaves pinuate, leaflets entire, petioles on long sheaths,
petioles and sheaths with prickles, scatbered or in oblique lines or
Tings ; flowers monoicous or dioicous, in compound panicles, with

bracts at the ramifications, common peduncle, petiola or
ahmh often terminating in long thomy whip-like thongs; ovary
3.celled ; fruit covered with closely adpressed, imbricate, nm&t
la!u albumen horny—Calamus, Metrozylon, Sagus.
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i flowers Baaoicnhtainthen:ﬁx_ofbrg&
whorled imbricate connate bracts, ovary 3-celled . 1. Borassus,
Flowers polygamous, in compound panicles without bracts ;
carpels 8, distinet . (/ . = s I .
Leaves pinnate or pinnatifid.
Pinne cut and jagged, ofton cuneate & Ll 3, WaLLioHIA.
Pinnwe linear or lanceolate, entire,
* Leaves terminal.
Flowers dioicons ; frifit fleshy, enclosing n hard seed

2. CHAMXEROPS,

with bony albumen . . . . . . 4. Pnaxtx,
Flowers monoicous ; pericarp fibrous, endocarp hard,
bony, albumen oily F ; . > . 5, Cocos.
Leaves distant, lateral, on long tharny sheaths ; flowers .
in long panicles with sheathing bracts . 5 - 6. CaraMus:

1. BORASSUS, Linn.

Stem tall cylindric, with a large terminal crown of fan-shaped leaves.
Petiole semiterete, broad-based, edges serrate, with hard horny spinescent
serratures. Flowers dioicous, spadix with few simple branches, lower
part covered with numerous large sheathing coriaceous and fibrous imbri-
cate bracts. Male inflorescence composed of thick cylindric spikes, in
pairs or in threes at the ends of the branches of the spadix. Axis thick,
cylindric, covered with numerous broad whorled closely set and imbricate
bracts, connate at the edges, each bearing in its axil a fasciele of 10-12
flowers and numerous membranous bracts, the flowers concealed m bud,
but becoming exserted on expansion by the lengthening out of the cor-
olla tube. Calyx campanulate, trifid to the middle ; segments narrow-
oblong or linear. Corolla-a slender solid tube, which, lengthening out,
rises above the bract, and expands into a 3-partite limb, with oval con-
cave segments. Stamens 6, inserted om the solid corolla tube ; filaments
short ; anthers sagittate ; no rudiment of ovary. Female spikes pani-
eulate, with numerous annular sheathing bracts, each flower consisting
of 8-12 unequal, closely imbricate, rounded coriaceons concave leaves
(bracts se and petals), all similar in shape and texture, Ovary 3-celled,
gurrounded hy 6-9 small sterile stamens ; stigma sessile. TFruit encloged
by the enlarged and partly fleshy closely imbricate perianth and braets,
3-sceded. Albumen horuy.

1. B. flabelliformis, Linn. ; Roxb. Cor. PL t. 71, 72 ; FI Ind. 790.
The Palmyra Tree—Sans. Trinardja (king of grasses). Vern. T,
tila, tar, Hind. ; Potu tadi, the male, penti tati ehettu, the female tree,
Telugu ; Hianben, Burm,

~ Young stews covered all their length with the dry leaves or lower part

of petioles, old stems marked with the hard black long and narrow scars

ofthofalhnm Base of stem snrrounded by a dense mass of numer-
mﬁ ~cylindrical rootlets, consisting of a tough central vascular axis
- sarr by & mass of fibres and a layer of thin brittle bark. Segments

- -
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of leaves 60-80, parchment-like, smooth, shining, folded along the midrib,
linear-lanceolate, connate to half t.hair’length, entire, at laantg'biﬁd, 18-30
in, long, diameter of the leaf 3.5 ft. ; petiole 24 ft. long. Male spikes
drooping, flowers delicate, pink and yellow, one flower only opening af
a time in each bract. Fruit subglobose, depressed, 5-7 in. diam., smooth,
shining, dark brown shaded with yellow, rind coriaceous, enclosing &
yellow pulp mixed with tough straw - coloured fibres, which surround
the seeds. Seeds 2-4, generally 3, broad, heart-shaped ; albumen white,
cartilaginous,

Cultivated in the Indian Archipelago, the trans-Gangetic peninsula, Ceylon,

. Bonth and Central India, Bengal, and Lower Sindh. Tn North-West India as far
north as Alligarh and Shahjehanpur. Isolnted trees in gardens in Rohilkhand
and the Upper Ganges Doab as far as Saharanpur. Also on both sides of the
Persian Gulf, attaining there about the same latitude as in North-West Tndin—

80° N.L. ¥l March ; the fruit ripens in April or May., Generally 40-60 ft.
high, but attains 100 ft. in Burma (in the splendid Palmyra groves of the
Prome rlistric?, and perhaps elsewhere, Forked and branching stems are occa-
sionally found. Diam, otp a full-grown tree above the generally thick base,
about 18-24 inches, The heart of the tree is soft, but the ounter wood is hard,
heavy, and durable, consisting of numerous thick black vasenlar bundles,
Weight, 65 Ib. ; value of P, 944, Skinner. The stems are hollowed out and em-
ployed as water-pipes ; cut half thraugh lengthwise they serve ns gutters and ope
channels, The outer wood is used for posts, rafters, and building g ¥
afao for furniture, The leaves are, like those of Corypha, universall emgloyec{
for writing npon (with a pointed iron style); documents written on Palm-leavea
last sevenﬁ centuries ; the leaves are also used as thateh and for mats and basket-
work, The pulp of the fruit is eaten, raw or ronsted, and a preserve is made
of it in'Ceylon. The unripe seeds, and particularly the young plants 2-3 months
old, are am important nrticﬁt; of food. But the most valuable produce of the .
tree is the sweet sap which runs from the peduncles cut before ﬂnwamﬁ' y and
collected in Bamboo tubes or in earthen pote tied to the cut peduncle. eﬂg

« ull the sugar made in Burma, and a large Eropurtion of the sugar made in Son
India and the Konkan, is the produce of this Palm. The sap is also fermented
into toddy and distilled,

To the same genus belongs the Deleb Palm, Borassus Athiopum, Mart, &
common tree in a large tract of tmg_ical Africit south of the Sahara, from Tim-
bokta to the-%ile, and from Lake Tehad to the Nyassa Lake, The fruit, but
still more the young seedlings, which are raised on a lu.rie scale for that pmm.
are important as an article of food. o other remarkable Palms are classe
under the tribe of Borassinee : 1. Lodoicea Sechellarum, Lubill. ; Bot, Mag, t,
2734-38, the Coco de Mer, Double (ocoa-Nut. A tall Palm with i .
snfula.ted stem, crowned with n tuft of 12-20 gigantic leaves, folded up
when young like a shut fan, expanding afterwards into a broadly evate blade,
nnmexzua teral ribs dian’ i Pmtl‘munﬁa. prominent midrib a:ya.eum anglea,
the edges more or less deeply cut ; petiole as long as leaf, The flowers are
dioicons, and similar to those of Burassus; the male flowers, however, have
15.20 monadelphous stamens. The fruit takes several yeurs to come to
mmrﬁ. It attaimn%ﬁum;thu weight of the vipe fruit is :
40-50 1b., and consists of a thick fibrous rind enelo&ingl,lmgz‘nel 2ord,
ants, which are 2-lobed, sometimes G-lobed. When ripe the albumen
seed is homy _bn;ihannnﬂpathsmﬂsd%heﬁ'ﬁiud! eatable.  The

{1 eaten, and the had biack shell of the nut is earved into omas
-t M ' /e
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ments, and Fakirs' drinking-cups. The leaves when young yield a beautiful
for basket and pﬁred-work; hats, fans, and various other articles
are made of them ; when full-grown they are used for partitions and roofs
of houses. This Palm is.only found on two or three small rocky ielands of
the Seychelle group narth-east of Madagascar. These islands were discovered
in 1749, bt ?;ng before that time the double Cocos-nut had been known
in India, and on the Indian A.rchipelngo, having ‘been washed upon the
Maldive Tslands by the monsoon, and the tree being unknown, wonderful
wore current regarding the nature and origin of these curiously-
shaped nuts. 2. Hyphane t}mfm‘m, Mart, ; Hist. Nat. Palm. t. 131, 132, 133,
the Dowm Palm of {Tppur Egypt and Nubia, extending west to the Niger near
Timbuktu, one of the few species of this Order, the stem of which habitu-
ally and normally divides into bifurcating branches, each branch bearing a
crown of fan-shaped leaves. The flowers are dicicouns ; the fruit is in long
anging elusters, irregularly shaped, surface shining brown, l-seeded, with a
sweet fibrous mealy rind which has a tuste like gingerbread—is eaten, and forms
an important article of food in sonie parts of Africa. Rosary-beads are made of
the horny albumen, - 3

9. CHAMZEROPS, Linn,

Stems densely covered while young with the lower parts of petioles.
Base of old stems indistinctly annulate. Leaves fan-shaped, forming
a rounded terminal crown ; petioles sheathing, the sheatl fibrous, edges
of petioles mostly aculente. Flowers yellow, polygamous, often dicicous,
inflorescence a compound panicle on a thick peduncle (spadix), enclosed
in bud by a cerinceons oblique sheath. Calyx tripartite, corolla of 3 petals,
valvate in bud, petals and calyx-segments often more numerous, Sta-
mens 6-0, Carpels 3, distinct. Berries 3, or fewer by aburtion. = Albu-
men horny or cartilaginous ; embryo dorsal.

1, C. Martiana, Wall. P. As, rar. t. 211.—Syn, C. Khasyana, Madden,
On the occurrence of Palms and Bamboos at considerable elevations in the
Himalaya, Trans. Edin. Bot. Soc. iv. 186 (1853). Vern, Jhangra, jhaggar,
tal, Kamaon ; Taggu, the Newar name in Nepal.

A tall glender tree, 40-50 ft. high, stunted on dry ground or in other-
wise unfavourable localities, With a globose crown of tgokfshining leaves, |
Petioles 3 ft. long, the sheathing base consisting of 2 layers, the inner
Jayer, which separates from the outer, being composed of a network of
brown tough fibres, crossing each other at obligne angles, forming a close |
network of rhomboid meshes ; upper part of petiole half-round, woolly, |
edges slightly denticulate. Blade orbicular, consisting of 30-40 linear
segments 15-20 in. long, conmate to one-third or one-half their length,

- smarginate or shortly bitid at the top. Inflorescence a ing com-
pound panicle covered with dark rust-coloured down, with stout
muin branches, each in the axil of a large coriaceous.sheathing bract,
Potals three times longer than calyx, ovate, concave, whitish. Stamens'
6, ﬁli::tmte aubt]l:l:_te, nearly f“’i"' longer thm% %‘vﬁa&m mdr&ﬁ;;
‘ment iry. Berry 1, oblong, yellow rst, dark glossy
when sipe. 1 Wﬁ% - description yhich accom-

' 4 it, the fruit is yellow, because unripe. e - -

1 e
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Grows in great numbe;s, ing clumps and rows, on the Thakil Moun-

taln in epstern Kamaon, in the fork een the Sarju and Kali rivers, between
6500 and 7800 ft., where snow geénerally covers the ground from Nov. till March,
above the zone of Pinus longifolia in the region of cus, Khododendron,
Andromeda, and T'axus, in demp shady glens on the north and muth-mﬁ
chiefly on the north-west side. Also on Dhuj Mountain, north-east of the
Thakil, on the Kalimoandi range between the I'{nmgunga and Gori rivers, a
in the Sarju valley near Bagesar, Dwarf specimens were found by Madden in
two localities of north-west Kamaon—viz)) at the base of the Sathiinga Moun-
tain, south-east of the Gagar Pass, in very dense forest at 6600 ft, elevation, and
on the Berchuls, a spur of the Bhatkot Mountain, considerably farther in the
interior, and at ahout 8000 ft. elevation, which probably is its western limit.
Also in great abundance at Bunipa in the great Nepal “{]K 5000 ft. elevation
(Wﬂhe.lgmm April; May ; fr. Oct, The fruit is eaten, thongh the pulp is
seanty and almost tastelesa,

C. ana, Griff, ; Calcutta Journ, Nat, Hist, v. 341, on precipices at Miismai
and 4, Kasia, alt, 4000 ft.—Vern, Pakha, Hook, Him. Journ. ii. 870—ia
described as a distinet species, differing by the petioles toothed thronghout, the
nature of the fibrous net of the petiole sheaths, and the thick white paleaceous
tomentum with which the young leaves are covered. The fruit is E?ue when
rhlye; like that of €\ Martiand, and both Madden and Hooker have the
identity of the two. In Griflith’s posthumous work (Palms of British India,
134), Thakil in Kamaon is given as a locality of C. Huu{jana. In Voigts

. Hort. SBuburb, Cale. 641, the Kasia Palm is mentioned as cultivated in the Cal-
cutta gardens (without having flowered) under the name of €. W
Wall, MSS. 1n the Revue Horticols of 1870, 276, O. Grifithii, Lodd, iz de-
scribed and figured as a Palm 10 ft. high, petiole nnarmed, withont servatures,.
but white-tomentose when young ; received at Paris in 1539 from Dr Wellich in
Calentty. This probably is 0. Martiana of Nepal and Kamaon, roesti
whether the Kama plant is a distinet species is a matter for [ E
No Chamerops has yet been reported from Sikkim, - X

Hermann Wendland, as quoted by Gay (Chamerops excelsa, Thunb, in Bulles |
tin de I Société Botanique de France, 1861), classes the two species mentioned,
together with O\ ezcelsa, Thunb,, of Japan and North China, under a new genus,
Zrachycarpus, distinguished from Chamarops by an elongated inflorescence,
gubulate filaments, hairy ovaries ; the embryo dorsal, but situated above the
middle ; whereas in €. humilis, and allied speciés of Cha ¢ proper, the
embryo is sitnatéd near the base of the back, the oyaries ave glabrous, and the
filaments short, broad, and commate at the base. O, eveelsa is a most useful

lant ; the leaves are made into hats and waterproof cloaks, and rope is manune
Jtactured of the inner fibrous layer of the sheath,

€, hwmilis, Linn., is a widely Palm, with small semicircular leaves of
2030 segments, of the western Mediterranean region and North Africa, its nor-
thernmost limit befi:ighf;h;; Riviera near Nice, N.L. 43°. In Spain it covers
large extents of waste land, and is sometimes found difficult to eradicate, on
aceount of mdaag.and toogh roots. Mats and baskets are made of the leaves,
nnd they have of late years been malqyed to make paper. The hard horny
ruminated albumen of the seed is into Tosary-beads,

ig&gi.mmm m?u;‘im %ﬁts; . xﬁ«. it
i, b § ¢, Pushtn, ngj' m

rango. The fibre is called pathia in the Panjab. « Dfis, pesh, pease, fo

Warra, pharra, Sindb, Beluchistan s -
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A low ious shrub with greyish-green corlaceous leaves, Petioles
entire and unarmed, 6-12 in, long, base without any reticulate inner layer,
but with a mass of rust-coloured wool. Segments 8-15, linear, rigid, 12-
15 in, long, indupligate, deeply bipartite. Inflorescence erect, a slender

_ und panicle, branches and branchlets from the axils of tubular
membranous sheathing bracts with prominent reticulate longitudinal
nerves; branchlets bifarious, with numerous flowers in the axils of turbi-
nate membranous sheathing bracts; with a thin membranous edge. All the
‘bracts are closed sheaths, with a short subulate or triangular apex ; they
are spirally arranged, though apparently distichous on the principal axis
and the main branches. Male (bisexugl 7) flowers enclosed, while in bud,
dn the sheathing bracts, and supported by a hyaline 2-nerved, and bicus-
pidate bracteole (similar to the palea of grasses). Calyx gamosepalous,
thin, hyaline, 3-dentate; petals 3, oblong obtuse ; stamens 6, and a glab-
rous conical; syncarpous rudimentary (1) ovary. Anthers sagittate, attached
at the back above the base to the nbunlate filaments, Fruit an ovoid or
subglobose 1-seeded berry, with the rudiments of 2 abortive carpels, sup-
ported by the marcescent calyx, petals, and the remains of the 6 filaments.
Fruit subglobose or oblong, varying in size, from } to 3 in. diam., surface
minutely wrinkled. Albumen horny, with' a large central cavity, Em-

o basal

% species is altogether unlike a Chamerops, and will eventually form
a new genus, the inflorescence, bracts, and 2-nerved bracteoles resembling’
those of some species of Calamus. The materials available (unrips fruit
and young buds of male or possibly bisexual flowers) do not admit of
establiching the generic characters in a satisfactory manner at present.
This interesting Palm is recommended to the attention of botanists who
may visit its native habitat,

Abundant in the Peshawar valley, in Kohat, and in the trans-Indus territory
along the eastern skirts of the Suliman range, ascending to 3000 ft, ; alsoon the
hills which form the western boundary of S8indh. Common locally on a limited
aren in the central Salt range, between 2500 and 5000 ft,, and on Mount
Sokesar, Also found by Dr Stewart in one place in the Siwalik tract east of
the Jhelam, near Suméni above Bhimbur! Comiwon in the Khaiber Pass, and ||

in the low arid mountains of eastern A{ﬁhmﬂm Kverywhere up to §

ft, in Beluchistun and Mekran, except near the coast. The fruit ripensin
summer, It is generally stemless, the tufts of leaves arising from a creeping un-

rhizome, and in this shape it covers tracts OP h roc

Bul a stem grows up sometimes ; in Sindh ‘Stocks notes it 6-8 ft, high, and Dr
Stawart records aspecimen planted in the Saharanpur garden, from seed brought
Pr Jameson from Kohat more than twenty years ugo, with a trank 10-12 ft.
bi It is n most nseful plant in the arid regions where it iz tommon. The
Stems, ﬁeholel, and leaves serve as fuel, the delicate young leaves are eaten as a
. ¢, the reddish-brown moss-like wool of the petioles is impregnated with
L in the juice of Mulberry-leaves, Bellew), and used as tinder for
hlocks, _:uellentmntﬁiﬁgismnde of the leaves (superior to that made of
%@-Mm.ﬂopeh made of leaves and leaf-stalks ; at the Jhelam
M} whs

of boats it was used one season, when minj (Saccharum
D DY Boawatt-vudgds that o6, with,
woula! have nﬂmg ha;u% imil: w fnu,wm'_
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pouches, brushes. Trans-Ipdus, a rade kind of drinking-cup is made of the
entire _'bfx.de. by tying er the tops of the segments. The seedsare pierced,
made into rosaries, and are exported for thut lpu.rmae to Mekla via Museat, from
Gwidur on the Beluchistan const west of the Indus.

Corypha wmbraculifera, Linn. Roxb. FL Ind. ii. 177, the Talipat Palm of
Ceylon and the Malabar coast, has bisexpal hexandroug flowers in a large evect
compound pyramidal panicle, which is terminal dn the centre of the erown of
leaves, and as tall as the trunk of the tree. After the seeds ripen the vegetation
of the terminal shoot is completed, and the tree dies. The leaves gre pearly
orbicular, with a diameter of 10 ft., segments 40-50; united beyond the middle,
and bifid. Fans, mats, and umbrellas are made of the leaves, and the segments
of this as well as of a closely allied species, €. Z'aliera, Roxb. Cor, PL t. 256,
256—S8ans. Tali; Vern. Tare, Beng.—which gprows in Bengal, are used for
writing, like the leaves of Borassus, and books u% these leaves last {or centuries,
There 18 » third species, . elata, Roxb., Fl. Ind. ii. 176—Vern. Bajir, Beng.,
also a native of Bengal, trunk 60-70 ft. high, and inflorescence one-fourth |
length of the trunk. ~Roxburgh records that two trees of this species at Calcutta
came into flower when nbout thirty years old. The two Bengal species flower
in March and April, the seed ripening 8-9 months afterwards. The albumen of

Uorypha is horny.
3, WALLICHIA, Roxb.

Caspitose shrubs, generally monoicous, with tufts of leaves or slender
reed-like stems, from an underground rhizome., Leaves pinnatifid, petioles
with short fibrous sheaths; pinnm white beneath, lanceolate or cuneate,
‘sinaté or lobed, alternate, the upper generally broader and confluent, the
lower often subopposite and fasciculate ; lateral nerves fine, numerous,
geparating at oblique angles from the prominent midrib, and. terminating
in unequal subulate teeth, where they do not run parallel to the edge of
the leaf. Male and female flowers in distinet inflorescences, enclosed in
bud'by numerous imbricate sheaths. Calyx of male flowers gamosepalous,
stamens 6 (subgenus Harina), or 3 sepaloug, stamens numerous (sub-
genus Orania). No rudiment of ovary. Calyx and corolla of female
flower deeply 3-partite, generally corinceons. Ovary 2-celled. Fruif
fleshy, with aerid juice, 2-seeded or (by abortion) l-seeded ; albumen
uniform, horny, embryo in the convex part (back) of the seed.

1. 'W. densifiora, Martine ; Bot. Mag. t. 4584.—Syn. Harina oblongi-
Jolia, Griffith Palms, t. 237, A.B.C. Vern. Kala Aunsa (black reed),
gor aunsa, Kamaon.  Ooh (uk) of the Lepchas in Sikkim.

A stemless formipg thiek tufts of large leaves 10 ft. long or more,
which die to the ground after the fruit ripens. Petiole angular, naked in
the lower half or two-fifths of its length, the edges separating into black
fibres covered with dark-brown scurf; pinn® linearlanceolate, 9-18 in.
long. Male flowers nearly white, crowded, in numerous densely packed
spikes, which form a compact drooping, ovoid paniele, enclosed before

wering in large ovate, imbricated, dark-purple sheaths, streaked with
yellow, Calyx tubular, truncate, 2 lines long ;. inear, twioe:

ool 85 ah byws wikionclt uther fad. Hhastainmdiint
mm Bt;neunalon;‘ﬂpom F;doﬁom:nﬁ
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upmadxﬁ' ikes, forming an erect panicle. Fruﬂt' crowded in eroct spikes,
ovoid-o , brown and purple, supported at the base by the persistent
coriaceous perianth ; pulp scanty, with a mucilaginous acrid juice ; sceds
3, plano-convex, '

Hills east of Chittagong, Kasia hills, ascending to 4000 ft.  Assam, Sikkim,
up the Teesta valley to Chakiing, at 4400 {t., growing side by side with the
birch, willow, alder, and walnut (probably this gpecies, Hook. Him. Journ. ii.
18). .Epmn, in shad¥ and moist valleys, ascending to 35600, and at times to
4000 forming extensivé thickeés in the valleys of the Kali and Sarju.
Bamauri Pass, below Naini Tal, and in the Patli Pux, which seems to be its
north-west limit, F1 May, July. In Kamaon the leaves‘are used as thatch,
and are said to be imperishable, W, caryotoides, Roxb. Cox, PL t. 206—Sym.
Hawrina caryotoides, Hamn, ; Griff. Palms, p. 174, differs by cuneate pinnfs,and
‘narrower ovate-lanceolate sheathe of the male inflorescence. Roxburgh's plate
gives the calyx of the male flower subglobose, but the deseription makes it

_ eylindric. C}{ij:tn.gung, where, according to Roxb., it is called Chilpatta or Bel-

ﬁgtta. Denge evergreen forest in the Rangoon district of Pegu (Pounglin,

nee, Zanitngben). Tab, 237, in Griffith’s Palms, marked H, caryotoides, is
evidently intended for I, oblongifolia.

Nearly allied is Guryota urens, Linn. ; Roxb, FL Ind. iii. 624 ; Mart, Hist. Nat,
Palm. t, 107 ; Griff. Palms, p. 169==the Mhar Palm of Western Indin. A splendi
tree with a smooth annulate stem, large bipimmate leayes 18-20 ft. lang, 10-12
* ftobroad, petioles sheathing, nearly amplexicaul;"paniclgs 1 the
lateral nerves terminating, as in Wallichae, in numerdus short sithulate ‘teeth.
Flowers monoicons, the male and female flowers on the,_u.?ﬁﬂ’ﬂgreaueme, one
female hetween two larger male flowers: Infloréscence longy han 10
long and more, consisting of a thick eylindric pedunele. ( Y ut
its base by numerous jmbricate sheaths, and bearing at its end numerous slender
simple pendulous spikes. Calyx and corolla coriaceous, anthers numerous, on
shart monadelphous filaments. No rudiment of evary. Fruit with a thin acrid
pulp, producing a burning sensation on the tongue, whence the name, 2-sedded,
or 1-seeded by abortion ; seeds compreased, oblong, 4 in. long, albumen horny,
ruminate, with black gimple lines, Embryo at the back of the seed. Evmuen
forests of the Western Ghats, extending north to the Sattara district. in
Ceylon and eastern Bengal, ascending fo nearly 5000 ft, in Sikkim (Hook. Him,
Journ, i. 143), Burma (Mimboben), The centre of the nemﬁnmﬂl soft, the
cells being filled with a Sago-like farina (starch), which is: into hymmi and
suten as The onter part is heavy and hard, with nnmerpus firm, bluck
vascular dles, which ave closely packed, but not confluent neer the circum-
fevence, it is strong and durable, and iz much used for building and agricultural
implements, The fibres of the sheathing Eaﬁolea, and of the h{spadix)I
are made into and fishing-lines, which are said to be indestructible. Bu
the mah:vﬂuguoli)'ethia Palm consists in the abundance of sweet sap which is
abtained éu.n in Cocos and Borassus) from the eut spadix, and which is either

or boiled down into syrup and sugar,

Allied to Caryota wrens is Arenga ifera, Labill, ; Griff. Cale. Journ, v.
g’hghii i s e o hatilos damsies it
networ ofﬁl:’ﬂinneba'n-like ﬁbr:c,?g’w mmmgethe stem, and are used

g

for cordage ; pinn fasciculate, linear, dentate, and jagged at the apex wi
T e S

i
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sugar and palm wine 18 made. Malay Peninsula, Indian ipelago. Said to
grow on the hills of Orissa, Hook. &ﬂﬁ’hommn Fl. Ind, 142,

To another subdivision of thesame tribe (Arecinee) belongs the A reca Palm
—8ans, Guoaka : Vern. Supari : Areca Catechu, Linn, Roxb. Cor. P, t. 763 FL
Ind. iii. 615 ; the Betel P tall slender annulate stem, attaining 80 ft, and
more, with a diam. of only 12-15 in. Leaves pinnatifid, petiole on a long smooth
green sheath, pinnm linear-oblong, with a broad base and numerous par-
ullel busal nerves, several of which are mnore prominent. Flowers monoicons,
male and female on ﬂm?me inflorescence. Peduncle thick fleshy, erect, from
lateral buds belotw the Towest leaf, branching, the branches bearing solitary
female flowers and numerous slender sxikes, thickly set with fragrant male
flawers. Stamens 6, on short broad filaments, swrronnding a rudi
ovary. Sepals and petalsof female flowers imbricate, ovary 3-celled, surrotind
by 6 sterile stamens. Fruit orange-coloured, ovoid, 2-2% in. long, su 1
the persistent corinceous calyx and corolla. Pericarp fibrous, 1-cellad. ™ Seed
depressed-conical, obtuse, 1 in. diam. or less ; albumen horny, ruminated
numerous dark-brown or black curly radial lines ; embryo basal. Cultivated
throughout the Indian Archipelago, in Ceylon, the west side of India, below
and uaiave Ghat, in Burma, Siam, Cochin-China, Bengal, Sillet, Believed to
be originally s native of the Sunda islands, The use of fhe seed for chewing
.with Em and the leaves:of Piper Betel id India, the countriis of x:'tmm-
.Glangetic Peninsula, the Indiun Amhiﬁemgu and China, is well known, The
Mindsst grgves | } _Palm which T have seen are in British Burma, on-
thehi ¢ ‘Sitang- anid Salween rivers, and in the valleys drained b
the 4 of Ahe nglalm and Beeling fivers, and the Thoukyeghat an
g 0 Sitang, “In the valleys of these hills are flonrishing
“Metel Pdlm gardens to an eleVation of nearly 3000 ft. Large quantities of Betel-
< nute are hrought down thesa rivers, and exported from*Ranfoon and Moulmﬁ

and a grove of these Palms is o small fortune. For a new plantation the
is trenched and prepared with the greatest care; lolr:f irrigation c.hanneh,gding
along the sinuosities of the hills, bring the needful water to the spot ; and the
result is seen in large compact groves, which in dells and sheltered places some-
times attain an average "height of 80 ft., or even more. Examples of flourish-
ing Betel Pulm groves in & romparatively dry elimate are the plantations on the
Blatem of Mysore, below the great tanks, and irrigated by them. In Mysore,

anara, and Ma.la!bar, a8 in Burma, a fresh plantation is always made under
the khelter of Plantaina, In western India the Betel Palm is generally planted
along with the €acoa-nut, and often with Cardamoms. The soft but tough
sheaths Bf the leaves are used in Burma and in western India to wrap up eatables, .
tobacco, and other nrticles ; nlso as paper ¢ write upon, Necklaces, the tops of
walking-sticks, and other small objects, are torned of the seeds.

Oeromylon andicola, Humboldt and Bonpland, Pl Zquinoct. i ¢, 1, also
elnssed  Arecineas, a tall elegant Palm with whitish stem, attaining 180
it., is remarkable, because, like Chamamrops Martiana, it grows at high eleva-
tions, Humboldt first discovered it at the foot of the snow=clad voleano of Tol-
ima, on the Paramn di Quindin, the high pass which Tends across the central

: from the to the Cauca river. It has gince been found by
other travellers, partic by Albert Bergywho has represented it towering
over the forests of Oak and 7 ;"; plates 6 and 6 of his admirs
work, ¢ i , London, 1854. At un elevation |

m - "g m#'ogti.‘?"‘n 3,5"&3 IW%
ipine Pam, Oresioqs frida, Humpyot Kunth. " The teaae o i |
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covered all over with a thin coating of a whitish substance, which is
off, mixed with tallow sndmademtocandlea. It consists of vegetable
wax, and o crystalline resin called Ceroxy
Another wax-yi eld? Palm, attaining 200 'ft., is described by Karsten (Flora
Columbig, i. t. 1), &opstockm. cerifera, from the mountajns in the vieinity
of Caracas in Venezuela, at an elevation of 5000 ft. Vegetable wax is also ob-
tained and used to make candles from the young leaves of Copernicia cerifera,
the Carnaba wax-Palm -of Brazil, which are coated with it, This Palm has
fan-shaped leaves, and belongs to the tribe of Cloryphinec.

4, PHENIX, Linn, +

Low shrubs or tall trees, the upper part of the stem closely covered by
the bases of the petioles, the lower part rough with their scars, rarely an-
nulate. Leaves pinnate, pinna entire, linear, rigid, folded longitudinally
and attached obliquely with their folded base to the laterally-compressed
petiole, the lowest pinne often transformed into spines. Petiole semi-
terete below the leaves, base a reticulate fibrous amplexicanl sheath,
Flowers dioicous; a rigid, often woody .axillary compressed peduncle,
bearing near its upper end numerous long slender but rigid spikes, which
are interrupted in the female, compact in the male inflorescence ; pedun-
cle enclgsed in=bud in a single thickly-coriaceous keeled sheath. Calyx
cup-shaped, 3-oothed ; petals 3, oblong and valvate in the male, ovate
or rounded and imbricate in the female flowers. Male flowes : ﬁtamens
.«commonly 6, rarely 3 or 9, swrrounding a rudlmentary ovary. Female
flowers : Cnrpﬂla 3, dmtmct with recurved styles, ‘Fruit a single, generally
oblong 1-seeded barrj: Seeds with a longitudinal furrow. Albuien
horny, embryo dorsal,

Tall trees ; leaflots opposite or alternate, not fasciculite,
Foot of stem often surrounded by root-suckers leaflets male-
ing a very acute angle with the common petiole . . 1. P, daetylifera.
No mt.-nuckars leaflets making half & right angle with com-
on petiole 2, P. sylvestris.
A low ah:mb with a bulbous ubcm, or u small tree w:th a slnnder
stem ; lenflets fasciculate | . . . . 8. P acaulis.

1. P. dactylifera, Linn. ; Roxb. FL Ind. iii. 786.— Vern. Khajur,
khaji. The fruit : Kkurnm, chahara, kulyan, klujiydn, lujran. -

A tall tree, attmmng 100-120 ft., trunk coverod with the persistent
bases of petioles, the foot often surrounded by & dense mass of root-suckers,
Leayves groy, longer than those of P. sylvestris ; pinna 8-16 in, long, reg-

distichous, often approximate in twos or threes on the same side

of petiole ; petiole grey, Pat,ara]ly compressed, almost flat.  Male panicles

‘white,” compact, 6-9 in. long, on & short peduncle; flowers }-} in. long,
sweaﬁ-aqen sheatha ontgide with rusty down. Peduncles of

n}zmad sometimes broader below, spikes 12-24 in.

long. o:g, 31n.lon,geners]13'rnddlshrowwﬂowwh_.
mlmxg,, mdtaateoft.hafmh Seedcyhndm.mﬁha ongituding
furrow in andnmuneyﬁndmamhym&mddledm
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back. When the seed germinates, that ond of the embryo which remains
enclosed in the albumen eularges at the expense of the albumen, the
horny substance of which is converted into sugar and ether soluble sub-
stances, which are absorbed by the embryo furnishing the substance for
its early growth, The process is analogous to the conversion into sugar
of the starch which fills the cells of the albumen of wheat, maize, rice,
and bamboos, during germination; with this difference, that the starch
forms the contents of the cells, whereas, in the stone of the date, the walls
of the cells themselves furnish the food of the growing embryo.

-

In India the Date Palm is cultivated and self-sown in Sindh and in thesouthern
Panjab, particularly near Multan and Muzaffargarh, also in the Sind Sagar Dioab
and teans-Indus territory, Near Dhera Ghazi Khan, Date Palms are very numer-
ous on & strip 10 to 12 miles Jong from north to south. A few trees are found
planted at many places in the eastern Panjab, also at Saharanpur, and here and
there in the Ganges Doab and Bandelkhand. Ts grown in the Dekkan and Guz-
erat, but does not thrive in Bengal. The tree was probably introduced into India
| at the time of the first Mahomedan conquest of Sindh, in the commencement of
the eighth century. Its home is believed to be the lower part of the Euphrates
and Tigris Doab, Arabia, Palestine, the Oases of the great African Sahara, and the
eastern Canary Islands. It thrives luxuriantly in the arid rainless regions of North
Africaand West Asia, where it is exposed to extreme heat in the day-time, and not
uncommonly to frost at night, but 1t requires a certain amount of moisture n the
eoil.” In Europe it is cultivated in Spain, where it was introdtced by the Arabs,
and where it produces eatable fiuit ; also on the Hybres islands, the Riviera near
Nice, 8t Remo, and (enoa, where it attains its yorthernmost point at 44° 30’ N.L,
Thereis a wood of Date Palms at Bordighera near St Remo, ssid to contain over
4000 sterns, cultivated mainly to yield Palms for Palm Sunday at Rome, InSouth
Ttaly, Sicily, and Greece, the tree is not uncommon, but the fruit is small and poor.
On the island of Delos, Date Palms, sacred to Apollo, had been planted befora
Homer's time. In Syria and Palestine the cultivation of the Palin-tree is older
than the first historical records in existence, On the south shores of the Caspian
Sea fhe Date Palm was formerly eultivated to a large extent,

The tree flowers in Mareh and April ; male trees are gonerally less numerous
tann female trees, the female flowers are fertilised artificially. In Sindh (near
Kurachi), in Arabia, and elsewhere, this is done before the flower-sheaths open ;
u hole is made in the sheath of the female flower, and a few bits of the male
gnniu]e are inserted (Stocks in Hooker's Journ, of Bot. vii, 551), The frait ripens

ept., Oct. Brunchin%stems are occasionally found in the Panjab ; it hus been
supposed (Btewart, Pb. Plants, 244) that these branches are merely apparent, caused
by seeds germinntihw the axilé of the petioles ; this view, however, is im-
probable, Many Palms have occasionally 'fnnmimi'utems, and sometimes do-
velop a number of side branches, A remarkable instance of a branched
Phomiz sylvestris, in the Residency garden, Indore, with a trunk 232 ft. high
to the first braneh, and with 22 vertical closely-packed branches; is mentioned
In the CGlardeners’ Chronicle of 1874, p. 116.

The wood of the Date Palm is lighter than that of Uocos nnd Borassus. 'The
cellular tissue is soft ; the vascular bundles generally show, on a horizontal
section, an-oval shape with two distinci large pores (vessels) at one end, the hard
woody portion grey ; on o vertical section, they sppmuabﬂmww.m
The'waed. of miala thees ard of trees past bw%f is used for building, -
like haskets 1 in tha whole Mediterranéan and in 3
countried, are made, In the Panjab muts and fans are made of the leaves ; they

x
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are called Bitra or pattra in Musaffargarh, and khidshab in Shahpur. The
petioles make excellent light walking-sticks, split up they furnish material for
crates and baskets § the fibrous network, which forms the sheathing base of the
petioles, is called kabal or khajar ka bokla in M arh, pack-saddles for
oxen are made of if, and the fibre separated iz made mto 8. It is also
known as kkajir minj (Powell, Ph, Produets, 517). The fruit, however, is the
mogt nseful product of the tree; it furnishes, fresh or dried, the staple food of
the inhabitants of Arabia, part of Syri, and the desert tracts of North Afriea.
In Bindh the Date ie called khidrma when pulled ripe, end cliwwarar when
gllc.ked before it is fully ripe, and woiled and dried in tae sun. In the Panjab,
ates form an important article of food in certain districts, and they are sold in

E

the bazar under different names, according to quality and the mode of .
tion, Thus, according to Coldstream (Powell, Pb, Products, 268), the most es-
teemed kind is ealled chirné in the Muzaffargarh district ; this is the Date of the
best Palms, split up in the middle and dried in the sun. The second best is called
ind ; it is eaten as it ¢omes from-the tree, without farther preparation. The
feast. esteemed kind is faggrd, taken fromt inferior trees and boiled in oil and water.
The Panjab Dates are smaller than those of Arabia or Egly'pt. but t%;i nre very
good, and particularly so when there has been little or no late rain, en begin-
ing to gel ripe, a piece of matting is often put over the cluster of Dates to prevent
. birds eating them. The kernels mdeemex medicinal. The large sncenlent head,
cut from among the mass of leaves, is eaten—gaddah, Hind. ; gare or galli in
Muzaffargarh., The tree yields o gum, called hukm chil. Attempts have heen
made, buf, withiont much success, to tap the Date-trees of M for their
sugary sap (Stewart, Ph. Plaute, 245).

2. P. sylvestris, Roxh. F1, Ind. iii. 787 ; F. Hamilton in Trans. Linn,
Soc. xv. 86 ; Griffith Cale. Journal of Nat. Hist. v. 350 ; Palms, t. 228,
A. Wild Date Palm, Sans, Kharjiora. Vern. Khajur, lkhaji, In the
North-West Himalaya, Salma, thalma, thalil. '

A tree, attaining 30-40 ft., stem rough with the prominent scars of
fallen petioles, no root-suckers. Leaves greyish-green, 7-12 ft. long,
pinnie very numerous, 6-18 in. long, alternate and opposite, not fascicled ;
petiole compressed in the leaf-bearing part, brown at base. Inflorescence
and flowers similar to those of P. dactylifera, peduncles of female flowers
often 3-4 ft. long and 2-3 in, broad. Froit oblong, about 1 ‘in. long, green
at first, reddish-yellow when ripe, pulp scanty, sweetish and astringent.

Indigenous in many parts of Tudis, forms extensive forests in Rohilkhand, on
the low ground along the Ramganga fiver, and on the platean of Mysore between
Ehimugﬂmd Twmkir, in moister stretches of low ground which intergect and
drain %uhthg granite hills, Not uncommen in the Siwalik tract
and the onter Himalaya, often associated with Pinus longifolia, attaining 5000
ft, in Kamaon, with stems 40-50 ft. high (Madden, arborescent form of P. i-
dis). Ghiaunla in Garhwal at 3500 ft., 24-30 ft. high (Jacquemont), Banks of
the Bias above Mandi (Cleghorn). In the Jamu hills at 2000 ft. elevation
(T. Thomson, Him. Journ, 320). Salt range. Commonly planted and self-
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into the trunk, which then bleeds for some time, & thin slice being taken off
every diy from the surface of the cut. When the bleeding stops the tree is
allowed a short: regt, after which it is cut again and begi tno%l afresh. In
the ensuing year the free is allowed rest, and in the third season a notoh is eut
on the opposite side of the trunk, This is the account given by Martin £Drm1,
Useful ts of Indin, 340), und he adds that a tree 1s fit to be cut when ten
fem old, and continues to yield for about twenty years. The juice is either
ermented or boiled down into sugar and molasses, and a large portion of the
sngar made in Bengal, on the Coromandel coast, and in Guzerat, comes from
this source. The wood of the Ahajar is lighter than that of Borassus and
Uocos, 39 1b., value of P. 512 (Skinper). The vascular bundles are not black,
bat light<brown. It is used for building, water-tubes, and other purposes.
Roxburgh describes the leaves of P. sylvestris as standing in subopposite fas-
cicles, pointing four ways, This to a certain extent is the case in young leaves
and leaves of young trees, but on full-grown trees the léaflets are always dis-
tichous, opposite or alternate. Dalzell (Bombay Flora, 278), points out the

e

P. Jwmilis, Royle, is probably synonymous with P. sylvestris. Madden,
Journ. As. Soc. xviii. 629, states that at Almora the fruit ripens in July and is
then of a black purple coluns, sweet, and eaten ; and that on warm aspects and
in 8 dwarfed state it reaches 7000 ft. on Binsur. It ig for farther mqm‘
whether the black-fruited kind of the North-West Himalaya is a distine
species (see below P, acaulis var, melanocarpa and P. forinifera, Roxh)

3. P, acaulid, Roxb, ; F. Hamilton in Linn. Soc. Trans, kv, 88 ; Roxh,
Fl. Ind. 783 ; Griff. Cale. Journ, v. 345 ; Palms, t. 228, Dwarf Dale
Palm. Vern. Khajuri, pind khajir, jangli khajar.

A low Palm with a thick, short, ovoid stem like a bulb, densely coverad
with the persistent and hardened bases of petioles. Leaves 2-6 ft. long,
petiole flat below, laterally compressed or 4-sided ahove; pinn® narrow-
linear in remote, nearly opposite fasciclas, the upper 12-18 in. long, the
lower short, straight, rigid, and ending in sharp spines. Flower-paniclea
of varying length, half buried in the greund, or peduncle 1-2 ft. 101::5;
Fruit ovoid, 4 in. long, Heshy, bright red, sweetish. A variety wi
black fruit is described by Griffith (Cale. Journ. v. 346) as P. acaulis
var. melanocarpa.

Common on dry stony ground in the sub-Himalayan and Siwalik tract, ex-
tending west to the Jumma, and ascending to 2500 ft, Often associated with
Sal and Pinus longifolie. Abundant irthe Rul forests of Oudh and the "
rme. Chota Nagsr;, Behar, Sikkim Terai, and Sal forests of the Runjit
valley (Shaap of the Lepchas, Hooker). Hin or Dipterocarpus forest of
Burma. ¥l cold season ; fr. ripens April, May. :

TOP.W I am inclived to refer two sE%ciea described by Griffith in
ml’nhnsp of Mﬂii::p. 138, :3:!,5. Ouseleyana from Chota Nngpmund &?%hmhiﬂ

. pedu common and very gregarious vn open ground of the hi
0 about Courtallum and Kunur on the Nilgiris, at 6000 ft. elevati -4
both stemless with fasciculate leaflets and fruit peduncles (fruit red
). - Geertner's P. g;um&g P. Mit. 9), seems to be
cinfens are said to have.come from Cey whe::hdnﬁ

5 H)‘ongk 840, belongs,
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556 LXXVIL PALMZ. " [Phaniz.
g
On the Bababuden hills in Mysore, on the Satpura range, and in other
Central India, is found a small Pheniz, stemless, or with a
slender stem, attaining 6-10 ft., leaflets slender, fasciculdte, in twos and threes,
less Tigid than those of P. sylvestris and acaulis, frait on long erect peduncles,

=
:
]

12-24 in, long, and in. broad, with numerous spikes 4-6 in. lon%{%.r-
ently the same plant, from the Ghat forests, which giombny 9),
do ‘refers to P. paludosa. 1 have often found it, but do not know

whether the fruit turns black when ripe, or whetber it is red. This, how-
ever, not be a character of great moment. Roxburgh, Fl. Ind. 785, de-
loﬁbum? farin{fm with shining blick fruit, stem 1-2 ftri.'}gh, 6 in. diameter,
leaflets rigid, opposite. 1f it were not for the description of stem and leaves,
1 should be disposed to identify the slender-stemmed Pheniz of South and Cen-
tral Indin with P. farinifera, Roxb, Hamilton (Travs. Linn, Soc. xv. 87) states
that what Roxburgh calls P. fartnifera, is common in all the hills of India
gouth of the Ganges, and is called Palawat in North India ; he adds, that jts
leaves, which are not so rigid as those of the other species, are fyruised and
twisted into ropes. Roxburgh states that it is a native of dry ground,
chieily of the sandy lands at a emall distance from the sea near Coringa. Fl
Jan., Feb. ; the frut rill:ens in May. He mentions that mats are made of the
leaves and baskets of the split petioles, that the exterior or woody part of the
trunk encloses a large quantity of farinaceous substance, nsed as food in times
of searcity, and adde, that in 1791 and 1792 it saved many livgs, The identi-
fication of Roxburgh's tree, P. fartnifera, is o matter of importance on account
of the food produced by it. The Telugu name given hy him, Chilta~tita, is
Ohittita-chettu in Elliot's Flora Andhrica.
A marked species, which cannot be confused with any of the others, is P,
ﬁudon. Roxb, FL Ind. iii. 780 ; Griff. Palms, t. 229, A, E It forms impene-
~ trable thorny thickets throughout the Sandarbans, in the Delta of the rivers
Irawaddee and Salween ( Zhimbaung, Burm.), in Penang and on the Andamans.
The stems are slender, 6-20 fi. hi’:&, annulate below, the upper d
covered with the thorny base of petioles. Leaflets narrow flaceid, white bencath,
fruit ovoid, first yellow, then red, at lnst black-purple, 4 in. long, not eatable,

5. COCOB, Linn.

Tall Palms, mostly with smooth annulate stems. Leaves pinnate, termi-
nal, petioles amplexicaul with fibrous base. Flowers monoicons, inflores-
vence of numerous simple spikes on a short and generally thick, sometimes
branching peduncle (spadix), enclosed in bud in 1 er 2 boat-shaped Lard

iaceous, often woody sheaths, opening longitudinally at the time of
floworing. Male flowers more numerous than female flowers, generally in
tho upper part of the inflorescence; calyx 3-sepalous ; corolla of 3 ablong
or lanceolate petals, valvale in bud. Stamens 6, filaments subulate, with
or without a (minute) rudimentary ovary, Female flowers: calyx of 3

- imbricate ovate or rounded sepals, supported by 2 bracts similar
to sepals ; petals smaller than sepals. Ovary 3-celled, sarrounded by
G sterile stamens. Fruit 1-seeded ; pericarp consisting of an outer fibrous
layer and an inner hard osseous kernel, which has 3 at the base.
Albumen fleshy, oily, with a central cavity ; embryo cylindric at the base
of the albumen, when germinating protruding ugh ene of the pores
of the kernel. . . A @

1. 0. mucifera, Linn.; Roxb. Cor. PL ¢, 73, FL Tad. iii. 614 ; Mart.

-




.3 Narel, nariyal, Hind. s Kobbars |
chettu, Tel. ; Ung beéh, Burm. Wi ’ ¥

Trunk annulate, often”curved or flexuose.  Leaves 6-12 ft. long, pinne
digtichous, equidistant, linear-lanceolate. Sheath of iuflorescence of o
woody texture, cylindric, 2-3 ft. long, outside with numerous longitudinal
clevated lines, inside smooth shining. Pedlincle (spadix) erect, stout,
divided into short thick branches, female flowers on these and at the baso
of the numerous slander drooping spikes which are thickly covered with
the male flowers, Fruit ovoid, indistinetly 3-cornered, 10-15 in.
the fibrous pericarp covered by a thin membranous epidermis. Cavity of
the albumen large before maturity, filled with sweetish acidulous juice
{Cocoa-nut milk), from which, as the sesd ripens, the cellular tissue of
the albumen is gradually formed. When the seed germinates, the grow-
ing embryo is maintained at first by the oil which fills the cells of the
albumen, and which is gradually transformed into sugar and other sub-
stances soluble in water.

Cultivated nearly thmughout the tropics, particularly in the vicinity of the
sea, in Asia, in parta of Africa, in Ameriea, and on the islands of the Pacific §
somewhat beyond the tropics, on the Canary Islands, in Lower Sindh and Be
g:l. On the Myfore plateau, cultivated like the Betel Palm in irrigated groves

low the large tanks. Its original home and the history of its spread are
not yet sufficiently known. The Sanscrit name indicates its ancient culti-
vation in India ; it was, however, not known to classic writers, and it secms
certain that it was introduced by the Portuguese into Western Africa and the
Cape Verde Islands, and that it did not existrin the West Indies, Guinna, nor
Brazil at the time of the discovery of Amerien. It has been supposed to be
indigenous in the Indian Archipelago and on the Nicobar and Cogo islands of
of Bengal—and this would explain its early cunltivation on the consts
of India and Ceylon. But the nineteen species of this genus enumerated by
Martius are all indigenous in Mexico or South America, excepting C. '
and 0. mamillaris, Blanco, which Blume (Rumphia, iii, 84) considers s u
dwarf variety with small fruit of the Cocoa-nut, Considerations of botanical

phy would therefore n]ﬂam to the west coast of Central America s fta

ﬁome. ianmn, indeed (Palms, i. 188), considers it not improbable that the

iginal home of this was on the islands near the Isthmus of Panama,
and that the nuts were transported thence by westerly currents toﬂowﬁ
200 miles west of the coast, which was found densely covered with 3
trees, by its first discoverer, without any sign of human habitations, From
there it is not difficult to ‘explain the farther spread of the nuts by the TM
currents and by storms to the Sandwich, Marquesas, and other islands of the
Pacifie, and to the islands of the Indian Archipelago, whenee it may have
introduced into India, The Cocon-nut is said to preserve its vitality for o
time floating in ses-watar of a certain temperature.  A. De Candolle, "
Eot, ms inclined to accept the erimmslnofmoumm.nc’ |
Grisebach (Vegetation der Erde, ii. 11) entertains no doubt on the e
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|
of P. between 436 and 838, Puckle. Com &mnwn as Porcupine
wood, mude into ornaments and fancy articles ; the of trees past bearing is
ildi The leaves are employed for thatching, and the web-like net
of fibres which surrounds the stems at the base of the petioles is made into
and paper. The cut flower-stalks, like those of Borassus and Caryota,
{eld sugar and toddy, from which arrack is distilled and vinegar made ; but the
nuts are the most valuable part of this useful tree. The thick fibrous rind (coir)
is made into ropes, mats, carpets, brushes, and a variety of other articles. The
hard inner ahe]f‘:ll the nut is made ipto spoons and cups, and is carved into all
_kinds of ornaments. The oil forms an imrurtant article of trade, it is used for
cooking and burning, and in Europe for the manufacture of soap and candles,
Tor o detailed account of the cultivation and uses of the Cocon-nut tree, see
Drury, Useful Plants of India, 147.

Fleeis guineensis, Linn, ; Mart, Hist. Nat. Palm, ii. t. 64, 66, of the
tribe of Cocoime, is indigenous in tropical Western Africa, and eultivated
in Brazil. Both the albumen and the flesh of the orange-coloured or ved
drupe ave, like seed and pulp of the Olive, full of fat olﬁ, the Palm (il of
commeree, which during the lnst fifty years has become a most important article
of trade. The flowers are monoicous, but on distinet erect, compact, many-
flowered panicles. The male flowers nre crowded dn mumerous thick cylindric
gpikes, anthers 6 on the testh of u cylindric tube, The drupes, 1-2 in. long, are
ovoid, elosely packed, 600-800, with lanceolate bracts between, in a huge ovoid
compact panicle, often weighing 401b, A second species, E. melanocovca, Geertn,,
with a purtly decumbent and ereeping stem, is indigenouns in Seuth America.

iis
:
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6. CALAMUS, Linn.

Stems long flexible, seandent or supported by trees and Bamboos, rare-
l{ short, stiff, and erect ; thes upper part covered with leaves and the
sheaths of fallen leaves, the lower part annulate. Leaves pinnate, alter-
nate, remote; pinnm flat, linear, rarely oblong or cuneate, often armed
along nerves and edges with spinous bristles ; petiole and the long persis-
temt amplexicanl sheaths trmed with rigid dark-coloured prickles, often
flat and placed in continuous, horizontal or oblique lines, sometimes form-
ing complete rings; petioles or sheaths terminating in long whiplike
thongs armed with prickles, scattered, or in obliqgue lines or rings.
Flowers monoicous or dioicous, in long axillary or extra-axillary panicles ;
poduncles offen connate at base with the sheath of the next following leaf,
armed with prickles, the main branches in the axils of cylindric eheaths,
truneate or terminating in a flat or concave blade ; branches snd branchlets
ﬁaﬂlly enclosed in a succession of cylindric of funnei-shaped sheaths,

o lowers in distichous, often scorpioid spikes, in the axils of an suter,
ﬂ broad-ovate and acute braet, with an inner, bicuspi and cup-
shaped bract, which may be regarded as analogous respectivelyto the flower-
nﬁ glume and palea of grasses. Calyx campanulate, 3-dentate. Petals 3,
valvate in bud. ‘Stamens 6, surrounding a rudimentary 8-fid ovary ; anthers

_ sagittate, adnato at the back. Female flowers often pedicellate, &
by 3 or more imbricate bracts, spirally arranged on the ts; m
petals like those of male flowers. Ovary 3-celled, surtotinded by 6 sterile
‘stamens, closely covered with imbricate reflaxed scales, stylea.8, recurved,
1 crect ovule in each cell. Fruit 1- ravely 2-sceded, nearly dry, with a

.
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hard shining rind, composed ofnmwmmimbﬂnmmm o
arranged on the surface of the fruit. Alhumanmmorlmmminmﬂi
the outside, embryo basal. |

1. C. Rotang,* L. ; Mart, Hist. Nat. Palm, iii. 334 ; Roxb. Fl. Ind.
iii. 777 ; Kunth Enum. Plant, iii. 207.—Syn. 0. Rowburghii, Griff. in
Cale. Journ. of Nat. Hist. v. 43, and Palms, t. 192. Common Rattan.
Saus. Velra, velasa. Vern. Bet.

Stems long, slender, climbing, enveloped in the prickly sheaths of the
leaves, without the sheaths t& in, diam. Leaves 18-36 in. long, no whip
at the end of petiole, but sheaths generally furnished with long fl'ln.uy
whip-like thongs ; leaflets equidistaut, opposite or alternate, linear-lanceo-
iate, with numerous longitudinal nerves, 4-9 in. long, fine spinescent haira
along the edges and nerves, Prickles on sheath scattered, rigid, straight,
with a thigk concave or flat base, those on petiole chisfly at the insertion
of leaflets, similar, but stouter and often recurved, Common peduncle of
inflorescence with stout recurved. prickles, main branches panicalate, in the
axils of cylindric prickly sHeaths wider and obliquely truncate at the
mouth, 2-6 in. long. Fruif straw-coloured, with scanty sharply acid pulp,
1-seeded, ovoid or subglobose, 4 in. long.

Abundant in damp places, near-Jheels, in the eastern Dehra Doon, loeally in
the Siwalik tract, the outer hills of Garbwal and Kamaon, in NB'.:H. Enstern.
part of the Khairigarh forests, and a few places in Gonda, in Oudh, Bengal,
the Terai of Sikkim, valleys of the Satpura range ivcm. Pepa, 3
1 bave not seen specimens). Western (thats, South India, and Ceylon. July ;
fr, in the cold season, ¥ields the common Rattan of North-West India, wh
is Inrgely exported to the plaing ; chairs, door-blinds, and many kinds of basket-
work are made of it. .
Griffith, Palms t. 191, described n second epecies from the Doon sa 1, R
leanus, and Marting (Palm. iii. 335) adopted it. According to Griffith, it differs in
solitary long spines of petioles and gheaths, linear lemﬁ the corolla as long as
the GA:EH., and the fruit globose, not ovate. Martius adds that the fruit of
has 15, and that of Rotang 19-20 rows of seales; but as far as known at present,
the arrangement of these scales is subject to great varintions in the same species.
I do not consider (. Royleanus distinct ; but the cane-brakes of the N.W,
Himalaya require farther study.

Nearly allied are the following species, which may be found within the
of this They have whip-ltk:ptehongl on the sheaths, not at the end m

ole, ~
Petcl'- tenuis, Roxb, FL Ind. iii. 780 ; Guiff. in Cale. Journ. v. 45, and Palms, t.
193, ABC. Scandent, monoicous, flowers in pairs, female and male Howers
on the same spike, leaflets equidistant, alternate, 3-nerved. Stems when clenned
not thicker than a common quill. Vern. Bet. Common in Assam, Silbet, and

C. fa ,hoxb.ﬂl.nd.iii.??!);Griﬂ’.in(»‘alc.Jomn.‘.v.bﬂiP '
t 196, AB. Erect when young, afterwards leaning in”search of 18
climbing over trees and Leaflets collected in fascicles of 2, 3, or 4, on
opposite sides of th pri on petioles 1.2 in. long, in twos or "

* * Linnnd's name 0. Zatang incladed several spocios ; Griflth sbandoned it on that
aecount, but Martius, after considering Griffith's objections, restored it, i
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which yields the rope-like Burma (Faimatta,
hthpimufmpeaon]ﬁghrnﬂ:,mdotw ich the cables stretched
ween river at the rope-station are made, grows in moist valleys in
s often 200 ft. long, the elagmt crown of leaves sur-
tic trees, over which it climbs. Tt is veferred to ﬂ,lam_.
) iii. 775 ; Griff. Paltlm,t. 198, leaflets faacwuh&e,‘bmdl
les of older leaves ending in prickl whip-like thongs ; ﬁuﬂd-
and petioles, lugn in oblique rings, Aﬁn found in Eastern The
kildsnfman Rattans imported into Europe from India,
a,and the Indian Archi lqga,sm chiefly the produceof
od genera, TheM&lﬁwa.caueofSumatmmgen a-mbedtn
w, which Loureiro described from Cochin-China,

is chiefly the uce of “several of Metrozylon “?u) which
to the same tribe as Culamus, but ta.ll erect stems

with farinaceons substance. Xutroxyton Rumphi, Mart, Hist, \N&t. I
1. 150, and M. laeve, Mart., growmthe]nd:m.a\mh:pehga,lﬁheca,ud

Nipa and Phytelephas, resemble Palms in general
t.ha: I#E pinnate leaves, but they differ essentially in the structure
ruticans, Thunb. ; H.a.rb. Hist. Nat. Palm. t, 171, 1
: in the mud of the Sundarbans, in the delta of the Irawaddee
ivers, and elsewhere ontheuomuftha Bay of Bengal, and on the
the Indian Archipelago. A creeping ut,em bears tufts of gigantic
] leaves often more than 20 ft. long. Theﬂowmmmonmus
ce, a thick spadix with numerous ‘bracts,

«deciduons male catkins, and at the ends of each branch a hudanf
¢ flowers, The male flowers are triandrous, the 3 stamens connate into one
the female flowers are without any perianth, The fruit forms large

yunded heads, consisting of numerous 1-seeded fibrous angular drupes
id horny albumen.

mmmr;;aﬁ

lephe et Pavon ; Bot. Mag. t. 4913, 491 as hand
mhqely into d,mdm-themmtf Vegetable
. ngoﬂmao mﬁﬁw ves, 18-20
The flowers are generall .dimm;zhe mmmm
' ﬁaﬁmdeﬁom B-O-ceundovsfy
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ally in Bamboos), Leaves alternate, consisting of a tubular sheath, split
to the base, and a narrow, linear or lanceolate blade (in Bamboos joined
to the sheath by a petiole) ; iuner face of sheath often prolonged into a
membranous or coriaceous lignle, Flowers mostly bisexual, arranged in
distichous 1- or many-flowered spikelets. Spikelets supported at the base
and often enclosed by two or more bracts (empty glumes), the axis or
rachis bearing one or numerous distichous bracts (flowering glumes),
Each flowering glume bears in its axil, on the short axis of the flower, the
palea, a membranous, generally transparent bract, mostly 2-keeled. Be-
tween palea and the flowering glume are a 1-celled ovary, with 2 distinet,
often lateral, styles, or 1 terminal style, generally 2- or 3-fid, surrounded
by 3, 6, rarely more or fewer stamene, and 2 or 3 membranous, often eili-
ate scales (lodicules). Anthers 2-celled, cells contiguous, opening longi-
tudinally, Fruit a 1-sceded caryopsis, pericarp generally closely adhering
Lo the testa, and sometimes (Oats, Barley) adhering to the palea and flower-
mg glume, Embryo at the base of the albumen on the outside, small,
its position conspicuous on the surface when the pericarp is thin and closely
ndhering to the testa ; not conspicuous when the pericarp is thick, eorinceous,
woody orfleshy, Albumen farinaceous, composed of thin-walled cells, filled
those near the outsidewith albuminous (nitrogenous) substances, tho mass of
the cells chiefly with grains of starch. Embryo consisting of a broad cotyle-
donary body (scutellum) eontiguous to the albumen, & basal radicle and the
plumule. When germinating, the scutellum remains enclosed in the seed,
the radicle protrudes and lateral root-fibres emerge from it, while the plu.
mule, in the opposite direction, unfolds its leaves. During the process of ger-
mination the starch of the albumen is gradually converted into sugar and
other soluble substances, which pass into the embhryo through the seutel-
lum, and serve as the food of the plant in the first etage of its growth,
Grasses coraprise upwards of 4500 species, grouped under numerous tribes,
Those here described all helong to the tribe Bamluses, which are charse-
terised by woody, mostly perennial stems (culme) with numerous branches
at the nodes, leaves petiolate, articulate at the base of the petiole, decid-
uous, leaving the branchlets surrounded by persistent, generally coriaceous
sheaths, stamens 3 or 6, rarely more, etyle 1, 2-3-fid, rarely undivided.
As in Palms, the vascular bundles in the inner part of the Bamboo stem
nre composed of vessels, cells, and filves, while those near the surface
consist of fibres only. These are close together, almost confluent, forming
the hard outer rind of the Bamboo. At the nodes the vascular bundles
eross from one side of the stem to the other, forming the principal mass of
the hard horizontal ition walls which separate the joints, The stem
of Bamboos with hollow joints hes much less cellolar tissue than the stem
of Palms, and the vascular bundles differ in shape also. Marphologi-
cally and with regard to its anatomical structure, the underground stem
{rm;omu) of Bamboos has more analogy with }ha perennial stem of Palms
ike Pheniz, Borassus, Cocos ; but these ts demand farther study,
An excellent monograph of Bamboos by eral Munro is published in
the 26th volume of the Transections of the Linnean Society, where the

number of species described is 1 70. $
N



562 LXXVIL GRAMINEX. [Arundinaria.

Ou%lt«un shrubs with slender, mostly annual stems ; spike-
ots pedunculate, racemose or paniculate ; stamens 3,
Branches of panicle in the axils of small linear bracts . 1. ARUNDINAMIA.
Branohes of panicle in the uxils of large nmtlaxicnul bracts 2. THAMNOCALAMUE.
Compact clumps of tall perenninl stems ; spikelets generally
segsile, in interrupted spikes; stomens 6.
Lodicules 2 or 3 ; style deciduouns, deeply 2- or 8-fid ; em-
: o conspicuous on the surface of the caryopsis . 3. Bammpsa.
Lodie none ; style filiform, undivided or 2-3-fid at the
apex, base Emmt ; embryo not conspionous on the
surface of the caryopsis * .~ .+« . . . . 4 DENDROCALAMUS.

1. ARUNDINARIA, Michaux.

Stems slender, generally annual, ereet, cwmspitose, with small leaves.
Inflorescence generally terminal, paniculate or racemose ; in some species
the flowers are on distinet leafless culms.  Spikelets 2-12-flowered, flowers
distant, distichous, imbricate, mostly hisexual, the terminal generally stor-
ile. Empty glumes 2, narrow, with few nerves, the lower smaller than
the upper. Flowering glume concave, with numerous nerveas. Palea 2-
keeled, narrow, generally shorter than the flowering glume.  Scales 3, cili-
ate. Stamens 3. Style divided at the top into 2 or 3 plumose stigmas,
Caryopeis terete, with a deep furrow.,

1. A. falcata, Nees ; Munro in Trans. Linn. Soe, xxvi. 26.—-'3;'n. 4,
utilis, Cleghom. Vern, Nirgal, wigal, ringal, nagre, narri, garri, gero,
Local n. Spiug, gurwa, spikso, pitso, Kunawar ; Kwei, Tibet; Prong,
N.W.P.

Stems annnal, 6-10 ft. high, densely cwspitose, }-} in. diam., hollow,
internodes 6-12 in. long, the sheaths on young shoots thinly membran-
ous, glabreus 6-7 in. long, tapering into a subulate apex 114 in. long.
Branches slender, numerous, in compact half-whorls. Leaves linear, 4-5
in. long, }-} in. broad, glabrous above, with scattered eoft long haira
underneath ; midrib prominent, whitish, longitudinal nerves nnmerous,
8.5 pair, prominent ; no transverse veins. Flower-bearing stem leafless ;
branches slender, numerous, in compact half-whorls. Spikelets in pani-
culate racemes, the principul ramifications in the axils of short linear or
ovate membranous bracts, Spikelets lax, 4-§ in. long, 2-3-flowered, the
terminal flowers generally sterile. Empty glumes 2, about half the
length of the lowest flower, wembranous, with promineut longitudinal
nerves, apex obtuse, ciliate. Flowering glume scabrous, acute, 7-9-nerved,
membranous, hairy at the apex. Talea as long as the flowering glume,
9.keeled, with longitudinal nerves outside the leels. Seales 3-nerved
and fimbriate. Style deeply bifid,

North-th 'g:st Hjmm b}e)tweenm 4500 and 10,000 ft,, mm to 1s.m
from the Ravi to Nepal, abundant in p! i of i

it i e iy e K
nmy.ﬁeMﬁpeninA% Clusters of 100 or more stems,
attaine 20-40 ft. according to Madden, Hm{yin_lh?hnd. Two kinds are
generally distinguished, one growing at lower elevations (up to 7000 ft.), thinner,
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with solid or nearly solid enlms and narrow leaves, the other, growing between
#000 and 12,000 {t,, with shorter, thicker, and hollow culms an er leaves,
the folinge more feathery, Vern. Garu girch (Powell, Panjab Prodnuﬁ b8,
667). Iiis a matter for inquiry whether one of these is not Lhamn
sﬁaﬂuﬁmw, or another species of Arundinaria. The solid kind is said to be
the tougher of the two, and is used, when dry, a year after cutting, to sapport
the w&:-mnfs of the hill-cottages. It is also made into mats and basket-work.
The hollow kind is made into shepherds’ Ti fishing-rods, and is exported to
th?rEluina for Hooka-tubes ; it is also employed for basket-work,

e small Bamboo of the Nilgiris is 4. Wightiana, Nees ; Bedd, FL Sylv,
Anal. Gen, t, 28; annnal stem 6-12 ft. high ; flowers in terminal slender-branched
panicles at the end of leaf-beariug culms, spikelets 2-5-flowered, -4 in. long,
single, on long filiform peduncles, leaves with indistinct transverse veins,
sheaths persistent, coriaceous, adpressed to branchlets,

2. THAMNOCALAMUS, Falconer.

Charaeters of Arundinaria, excepting the bracts subtending the main
branches of the inflorescence, which are lanceolate or ovate-lanceolate, en-
closing the racemes of spikelets in bud, nnd exceeding half their length
when fully developed.

Leaves with prominent transverse nerves; sheathing bracts 3

in, long . e e N e« LT spathiflorus,
Leaves without traneverse nerves ; sheathing bracts less than
lin long . R o a . o o = . 2 7. Paleonerk.

1. T. spathiflorus, Munro 1. ¢ 34.—Vern, Ringall, Deoban range,

Stems cwspitose, § in. diam., internodes 4-8 in long, brown, shining,
branches 12-18 in, long, in fascicles or in half-whorls ; the sheaths on
young shoots glabrous, with numerous prominent nerves, fimbriate at the
mouth and edges, narrowed somewhat abruptly into a distinet, subulate
apex 2 in. long. Leaves 3-5 in. long, §-} in. broad, distinetly petiolate,
3 prominent secondary nerves on either side of midrib, transverse nerves
conspicuous ; sheath 2 in, long, striated with raised longitudinal lines,
fimbriate at the mouth, with a long ligula, persistent after the leaves
fall, forming an acute angle with branches, Flowers in large panicles,
with slender drooping branches. Racemes of 2 or 3 spikelets in the
axils of large amplexicaul oblong multinerved bracts 3 in. long. Spike-
lets linear-lanceolate, 1-1} in. iong, of 6-8 hairy distinct flowers. Empty
glumes 2, white, membranous, glabions, linear-lanceolate, Articulation
of rachis between two flowers -4 the lexgth of flowering glume. Flower-
ing glume in. long, long-acuminate, 7-9-nerved, roughly hirsute, with
long hairs at the base. Palea much shorter than flowering glume, Z-ribbod,
with 2 nerves between the ribs, and 2 on each side. Scales 3, lanceolate.
Stamens 3. Style 3-fid.

Upgc;rpnrt of Hattu (8400 B&,PT. Thomson, Aug, 1847, Decban (8000 ft.)
D ay 1863. Dadatoli in Garhwal (8500 ft.), ey and Winterbottom,
h%&mwm,Nepd,sndhﬁikkimmMomt&ngaldahn 11,000 ft. Hooker.

2. T. Falconeri, Hook. fil ; Munro 1. ¢. 34.
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Leaves thin, 3-4 in, long, -} in. broad, narrowed into a slender peti-
ole ; sheaths membranous, truncate below the petiole. Flowering branches
(on leafless culms 1) numerous, slender, 12-18 in. long, bearing numerous
distant short racemes. HRacemes sessile, 1 in, long, supported at the base
by 6-8 imbricate membranous bracts, the outer shorter, ovate, the inner
ovate-lanceolate, nearly as long as spikelet, Spikelets glabrous, of one
fertile and a terminal sterile flower ; empty glumes 2, more than half the
length of spikelet. «

Madhbari Pass, Kamaon (8000 ft.), Strachey and Winterbottom. Nepal.

3. BAMBUSA, Schrelor.

Large, mostly erect, often gigantic Bamboos, the stems generally massed
together in ecompact clumps or clusters. Flowers in a few epecies on
leaf-bearing stems, generally onstems without leaves, which die after the
soed is ripe.  In some species one or o fow stems only of the entire cluster
bear flowers at one time—theso are the Bamboos which flower annually ;
in others all or nearly all stems of one cluster come into Hower at the
same time, followed by the death of the entire cluster—these are the
Bamboos which flower after long periods, for it generally happens that all
or most clusters of the same species come into flower simultaneously in one
district, so that in one year all Bamboos of one species die vver extensive
areas, followed by a dense mass of seedlings, which come to mawurity and
bear flowers after a period varying according to circumstances. Spikelets
generally many-flowered ; smpty glumes 2 or more, the lower shorter, the
upper similar to the flowering glumes, TPalea 2-keeled, keels generally
fimbriate. Scales 3, ciliate, membranous or hyaline, Stamens 6. Cary-
opsis with a deep longitudinal furrow, often adhering to the palea and
flowering glume.

Branches spinescent ; leaves small. . . . . . 1, B. arundinacea,
Branches unarmed.
Bpikelets torcte.

Leaves middle - sized, pale and soft - pubescent heneath,
transverse veins nove, gpikelets 1-2 in. long, joints
of rachis elongated, thickened into a hairy disc under
the ﬂmveu‘in%l glume ; scales cuneate, thickened at

base, but without prominent nervea. . ., 2. B. Tulda,
Leaves large, concolorous, glabrons but scebrous along
edges, transverse veins distinet ; spikelets }-} in. long,
joints of rachis short, glabrons; scales ovate or obo-
vate, with distinct longitudinal nerves . ., . 3. B. Baleooa,
Spikelets lnterally compressed, flowers distichous; leaves
with distinet transverse veins . . ., . . & B eulgari,

1. B. arundinacea, Retz; Munro 1, ¢, 103 ; Roxb, Cor. PL £ 79;
FL Ind. i, 191; Bedd. Fl. Sylv. t. 321.—8aus. Vansa. Vemn. Magar
bans, nal bans, Pb. ; Bans, kattang, kuttung bans, N.W. and Central
India ; Mandgay, Bombay (Dalzell) ; Veduru, Telugu.

Stems tall, green, shining, with spinescent branches, packed close in
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large compact clumps of 30-100, generally 30-50 ft. high, but attaining
much larger dimensions on the west coast and in the Satpura. Joints
4.9 in. diam., walls thick, cavity small; lower branches stiff, green,
sprending, spinescent, with a few leaves ; upper branches alternate, regu-
larly distichous, Spines strong, sharp, curved, either in pairs at the base
of a branch, or in threes, the middle one the largest. Leaves small, thin,
lanceolate, 4-8 in. long, and §-§ in. broad, generally glabrous, sometimes
with scattered hairs underneath, 5-6 pajr of praminent longitudinal nerves
on either side of midrib ; sheaths persistent, coriaceous, 1-2 in. long,
glabrous or pilose with scattered hairs, more or less fimbriate at mouth or
edges. Flowers at long intervals, probably at the age of thirty years, nll
stems of one clump heing covered with flowers at the same time, n few
Isaves often appear with the flowers. Spikelets mostly sessile, in dense
hulf-whorled clusters at the nodes, glabrous, shiniug, the fimbriate edges
of the palea prominently apparent. Empty glumes 2-4 ; flowering glumes
4-10, the upper generally staminiferous only and sterile. Flowering
glume thickened and mucronate at the apex, wholly glabrous, not ciliate
at the edges, often shorter than the palea. Scales 2, hyaline, imbriate.
Anthers with an obtuse glabrous point between the cells, Ovary glab-
rous ; style deeply 2- or 3-fid, stigmatic branches long-plumose. Caryopsis
4 in. long, enclosed in glume and palea,

Throughout South India, particulurly abundant in the Anamallays, Wynad,
the adjoining forests of Mysore, Coorg, Malabar, and Canara. In Belgaum, the
Khandeish Dangs, at Sironcha on the Godavery, On two feeders of the Bagh
river, a tributary of the Waingnnga at the bnse of the Sutpura mnge. Jubbul-
pur, Bengal,and (eultivated) in the sub-Himalayan tract of the Punliab.

The stems attain 70-00 ft. in the foreste of Bejagarh near the Dagh river, and
on the western coast.  The manifold uses of thix Barnboo for building, seadfold-
ing, ladders, carrying and tent poles, the masts of boats, water-pipes, and various
other purposes, are well known. Continued jmmersion of Bamboos in water,
or better still in a solution of sulphate of iron or lime-water, renders them more
durable, It forms thick and impenetrable hedges. In Hyder Ali's time, the
town of Bednor in north-west Mysore, was defended by a deep trench filled
with clumps of this Bamboo.

Izolated flowering clumps of this Bamboo are found acmionll]'y, but as a
rale all clumps in one district come into flower simultaneonsly, o few clumps
ﬂoweﬁ::ﬁ in the previous, and some in the sncceeding year. After the seed
i , the stems die down to the ground, and in the following year a dense miss
of seedlings springs up, forming dnring a series of years & close thicket of
slender stems, until the young rhizome gets sufficient strength to produce
larger shoots, Shoots of a full-grown rhizowe attain their full length in one
or two nmnthnl being covered in that stage with large leafless hairy sheaths.
Snbsaquently the leaf-hearing branches develop in the axils of theirsheaths, and
the stem gradnally matures and gots hard and firm, It is & matter for farther
inquiry whether this and other Bamboos come into flower after they have
attained u certain Beddome (FL Sylv. Mauual, p. 229) is of opinion that
this species generally flowers at an age of ubout 32 years, being a flower-
ing on (on the western coast) in 1804, 1826, and 1868, Inmum
ever, this '?ﬁé]mbnbly). Bidungulu, Can., flowered in the Stpa
in 1864. This difference is in accordance with what 1 have observed in the
case of other species (B. polymorpha; Kyathounwa, B. Tulda, Tewa), that
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though the Bamboos of the swame kind in one districs flower simnltaneously,
those inanother district follow a few years later. The large Bambaa (this species
probably) on the Nerbudda between Jubbulpur and Mandla flowered and died
111 1839, and the same happened a few years ago. Dr Hooker (Him. Journals,
i. 165) is of opinion that Bamboos do not flower at any prescribed age, but at
any period when full-grown and the circumstances of the seasom are favourable
to their flowering. ¢ question is by no means cleared up, and more accurate
records of the flowering, not of Bambooe generally, but of certain species, are
wanted. It also is o matter for farther ingniry, whether the rhizomes of those
Bamboog, all stems of which flower n.m{ geed, die or produce fresh shoots,
What I have seen in Burma and India, leads me to think that they die, and
that in such cases reproduction takes place entirely from seed, It is different
with those kinds of which a few stems only of one clump come into flower.
The seed of this and other species of Bamboo hes often saved the lives of
thonsands in times of scarcity, 1812 in Orissa, 1864 in Canara, and 1866
(prnbn.blf B. Tulda) in Malde. When younﬁ, the hollow joints of Bamboos
are partly full of a watery liquid, which gradually drics up as the stems get
older, It is not impossible that the well-known silicious deposit (Tabasheer),
which is found in the joints of this and other species, may be the residunm
of t.l_:ﬁ fluid which often fills the joints. The ashes of all Bamboos are rich
in silica,

B, spinosa, Roxb. F1, Iud. ii. 188 ; Munro L. c. 104 ; Bedd, FL, Sylv. 231, is
believed to differ in more solid stems, a paler-coloured and more striated flower-
panicle, smaller and more corinceous spikelets, with fewer fowers und generally
smaller leaves often hairy on the under side, Bengal and Burma, and, accord-
ing to Beddome, on the north-east (not on the west side) of the Madras Pre-
mfan' cy. 8. Kurz, however, calls the Burmese Kyakatwa, B. arundinacea, und
1 have never been able to find any difference either in growing or in herbarinm
spocimens between the thorny Pamboo of Western India and Burma, Pend-
ing farther research, I am inclined to unite the two species,

2. B, Tulda, Roxb. ¥L Ind.ii, 193 ; Munro L ¢, 91, —Vern, Pela Bans,
Hindi ; Twide Bans, Beng. ; Theiwa, Burm,

Stems tall, unarmed, the joints with a large cavity and thin walls, Leaves
lanceolate, 6-9 in, long, about 1 in. broad, glabrous above, underneath pale
and with short soft pubeseence, adges scabrous ; 6 pairs of slightly prominant
secondary nerves, trausverse veins none ; sheaths glabrous, with 2 distinct
rounded, nuriculate, often fimbriste lIobes at the base of the short flat peti-
ale. Flowers at long intervals, all stems of one glnmp bearing fHowers at
the same time, each stem being converted into an * immense oblong waying
panicle, composed of innumerahle supra-decompound ramifications” (Roxh.)
Spikelets lanceolate, 1-2 in. long, sessily, in clusters of 4-10, in long slen-
der, interrupted, often branching spikes, 12-24 in, long, 1 or several stout
and woody branches at each node, ing numerous lateral spikes, and
aurrounded at the base by fascicles of slender sometimes branching spikes,
Spikelets glabrous, shining, 4-10-flowered, with 4-6 empty glumes at the
‘basoe, which are often gemmiparous, Joints of rachis elongated, thickened
into & hairy disc under the flowering glume, and distinetly articulate at that
point, joints one-third the length of the flowering glume. Flowering glume
mucronate, with 13-15 broad, whitish, prominent nerves, slightly pubes-
oent ot the edges near apex. Palea sharply 2-kecled, keels long-ciliate,
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but not conspicuous without removing the flowering glume ; 7 prominent
nerves between the keels. Scales cuneate-oblong, obh‘quﬁly truncate,
irregularly cut and fimbriate with broad subulate teeth, buse thickened,
particularly on one side, edges and upper part trausparent, no distinet
nerves, the third lodicule generally long, linear. Authers glabrous, con-
nective with a short blunt apex. Ovary obovate-oblong, hirsute ; style
deeply 3-fid.

The common Bamboo of Bengal, Not uncomhon in the deciduous forest of
Pegu, generally occupying lower and moister stretches of ground in company
with Zimwa (Cephalostachyum pergracile, Munro), the dry hills surrounding
being covered with Dendroculamus strictus, Also associnted with Bambusa
polymorpha, Munro, Kyathownwa, T1 May. Generally used for roofs and
seadfolding, found more durable if soaked in water previons to being used, The
young shoots are pickled. Used largely to muke mats for the walls and roofs
of cottages. ets, fans, and window-blinds are made of it

B. nutans, Wall. ; Munro 1 ¢ 92, of Nepul, Assam, Kasia hills, and Silbet,
agrees with B. Tulda in ull essential churacters ; the leaves are of medium size,
pale beneath and with slight soft pubescence, the s[{jculea are long, with clon-

ted distinctly articulate elavate joints of the rachis, terminating in a bairy

isc under the fowering glume, the Ambriate edges of the pulea are not con-
spicuous on the fuco of the spikelet, the conneetive of the anthers terminates in
a blunt glabrous point, and the lodicules are cuneate, with a thick base and
without prominent nerves. Munro states that it i8 & much smaller plant, with
a slender and nearly solid stem, the leaves whiter below, and few fertile spike-
leta,  Nepal, Sikkim at 5000 to 7000 ft. (vern, Mahlo), Assam (Bidhili Bans,
Mulial Bans), Kusin, Silbet, and, according to Dr SBtewart, in the Siwalik traet,
probably extending west to the Ganges.

3. B, Baleooa, Roxh. FL Ind. ii. 196 ; Munro |, . 100.—Vern. Balku
Bans, Beng,

Stems tall unarmed, stouter and often taller than of B, Twida. Teaves
oblong-lanceolate, with a large rounded subecordate base, 6-12 in. long
and 1-2 in. broad, glabrous, green on both sides, edges scabrous; se-
condary nerves 7-11 on either side of midrib, not very prominent ; trans-
verse veins distinet but distant ; sheath truncate at the base of the short
petiole ; ligula membranous, broadly triangular. Spikelets 4-4 in. long,
ovoid-lanceolate, 4-6-flowered, conspicuous by the fimbrinte keels of paleas,
gessile, in compact half-whorled clusters on long interrupted spikes.
Empty glames 2, unequal. Flowering glumes thin, membranous, with &
broad concave base, and a wide membranous edge, ciliate near the top,
with prominent longitudinal nerves. Rachis not distinctly articnlate,
joints short, glabrous, not much thickened below the flowering glume.
Palea as long as flowering glume, fimbriate at keels and hairy at edges ;
nerves indistinct ; lodicules ovate or obovate, with longitudinal branch-
ing merves, each branch terminating in a long subulate cilia or tooth,
Aunthers glabrous, connective terminating in a short dark point.

Beogul, Asam (Bara Blaka), Cachar.  Reckoned the best Bumboo i Ben
for building, scaffolding, of wor niring gize and strength,
ﬁngimeuﬁonh:wmmhtomkeit , and proof against the
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attacks of Bostrichi (Roxb,) To B. Baleooa 1 am inclined to refer the la.l:T
Bamboo which is cultivated near wﬂﬁs in the onter hills below Simla, as hig
ns Sairi (5600 ft.), but not higher, e elems attain 40 ft., they are branchless
to n height of about 6 ft., the rings at the nodes are nearly iaun'zuntn.l, the joints
12-18 in. longnand 3 in. &iam.; the sheaths of ggun]; Enoots are luryge, densely
covered with black hairs, their hreadth ut base about half their length, narrowed
into a triangular npex, longer than broad, end about -} the length of the sheath,
Leaves large, 9-12 in, long, 1-2 in. broad, very scabrous at edges, otherwise gla-
brous ; secondary nerves 7-11 on either side of midrb, nut very prominent,
iransverse veins distinot, but distant. ‘1 have never found it in flower.

B. Falconeri, Munro 1, ¢, 95, is a remarkable pecies, deseribed from flower-
ing specimnens collected by the late Dr Faleconer in the Dehra Doon in Sept.
1840, Spikelets lanceolute, wholly glabrous, nearly 1 in. long, shout 10-flowered,
the upper 4-5, l. male or sterile, with short effete unthers. Flowering glumes
mucronate, with numerons broad prominent nerves somewhat resembling those
of B. Tulda. Palen much shorter than glume, 2-keeled, keels fimbriate ; 7 dis-
tinct nerves between keels, and 2 lateral nerves on either side of keels, An-
thers pilose at the top, lodicules 3, with prominent longitudinal nerves termin-
ating in subulate tecth. Leaves, supposed by Munro to belong to the snme
specieg, collected by Falconer in the previous year (Oct, 1829), and by Strachey
and Winterbottom at 4000 ft, elev, on Okenath in Garhwal, are 16 in. long, 3
in, broad, with 14 to 16 pair of ‘Pmminent secondary nerves and distinet trmns-
verse veins, concolorous and glabrous, but scabrous heneath, they resemble the
leaves of Dendrocalamus Hamiltonianus. The identification of the large Bam-
booof the Dehra Doon and of the outer runges between Kalka and Sairi ianning
for farther inquiry.

4. B. vulgaris, Wendl ; Munro L e¢. 106G ; Dalzell Bombay FIL 209 ;
Bedd. Fl. Sylv, Manual, p. 232.—8yn. B, Thouars'i, Kunth ; B, arend/-
nacea, Aiton.  Kulluk, bamboo, Bombay ; Una gass, Ceylon.

Bters tall unarmed, 20-50 ft. high, green, yellow, or with green and
yellow stripes, joints 4 in. diam, and more, with thin walls, Leaves thin,
linear-lancoolate, 6-10 in. long, §-1} in, broad, very scabrous on the Jon-
gitudinal nerves close to the edge, secondary nerves conspicuous, 6-8 on
either side of midrib, transverse veins numerous, Flowering stems ofter:
leaf-bearing.  Spikelets sessile, oblong-lanceolate, laterally compressed,
3-1 in, long, glabrous, 4-12-flowered, distichous, so that the flowers
of each side appear distinet, and separated by a furrow, fasciculate, or
in compact half-whorls on long, interrupted, paniculate spikes, Empty
glumes 2 ; flowering glumes ovate-lanceolate, narrowed at the base, longi-
tudinal nerves prominent near apex, indistinct below, mucronate and
ciliate at the apex, fimbriate keels of palea conspicuous near the top of
flowering glume. Lodicules transparent, thinly membranous. Anthers
ponic;.llst; at the apex, with short hairs. Style elender, filiform, 2-3-fid
af the end.

Cultivated in many districts of Indis, particularly in the western Dekkan,
Kolapur, Sattara, Poona, Silhet, Cachar, Chittagong. In the enstern Pnnj,n.h,
ing'to Stewart. Abundantin Ceylon, up to 2000 ft. (Thwaites Enum, 375).
Indian Archipelago, tropical America, and the West Indies, grown
in conservatories in Europe, where it not rarely comes inta flower,
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4, DENDROCALAMTUS, Nees, .

Characters those of Bambusa, several epecies (D, slrictus, D, Hookeri)
are known to flower annually. Scales none. Ovary hirsute ; style long,
filiform, undivided, or 2-3-fid at the apex, base persistent. Caryopsig
with a thick pericarp, narrowed into the persistent base of the style ; poei-
tion of the embryo generally not conspicuous on the surface.

8pikelets linear-lanceolate, spinescent * . 1. D. strictux.
Spikelets cuneate, soft-membranous & i . 2. D, Hamiltonii,

1. D. strictus, Nees.—Tab. LXX —Munro 1. ¢. 147 ; Bedd. FI
Sylv. . 325.—Syn. Bambusa stricta, Roxb. FL Tnd. ii. 193, not Cor, PL,
t. 80, which is Owxylenanthora Thiwaitesii, Munro, o Bamboo of Ceylon,
the Nilgiris, and Shevaroy hills—Munro L ¢, 129, Mule Bamboo. Vern,
Bins, North India, Myinwa, Burma. Bas, Udha, Bombny.

A middle-sized, generally deciduous Bamhoo, stema with small cavity,
or entively solid, closely packed in dense clumps, the lower part of stem
often variously bent, with fascieulate, stiff, horizontal, generally leafless
branches, the upper part spreading out in all dircctions, often curved
downwards, or nearly horizontal, with fusciculate slender flaxuose solid
branches, the leaves on fasciculate branchlets enclosed in coriaceous
shining persistent sheaths ; joints 12-18 in. long, 1-3 in. diam, Sheaths
of young shoots shorter than joints, glabrous, shining outside, tapering
into a triangular apex. Leaves distichous, hairy beneath, rough and
often hairy above, exceedingly variable in sgize, gencrally middlo-sized,
3-9 in. long, -1 in. broad, with 6 pairs of secondary nerves, and no
transverse veins, Flowers annually, 1 or a few stems of each elump
only producing flowers, often mixed with leaf-bearing branches. Spike-
lets spinescent, hairy, forming, with a number of sterile spikelets, dense
globose spiny heads arranged in long interrupted epikes, joints between
the flower-heads about 1 in. long. Xmpty glumes 2-6, flowering glumes
2.3, generally 2, spinescent, hairy. Palea of lower flower 2-keoled, keols
pilose, of upper flower convex, not keeled, B-nerved. Ovary stipitate,
hairy, style long filiform. Caryopsis brown, shining, ovoid, { in. long,
narrowed into the persistent hairy style, pericarp (perigynium, Munro)
coriaceous, separable from the seed, narrowed into the hairy persistent
base of style,

Widely s and very common thronghout India and Burmn, up to the
borders of the arid trast.  On the Aravalli hills, where I found it wild near Tod-
h in Mairwara, In the Panjab only in the sub-Himalayan tract, locally in a
ew places, and on the eust side of the Salt range ; not in Sindh. Not in Ceylon,
but in Java. Ascends to 3000 ft. in the Peninsula, nnd to 3500 ft. in the outer
N.W. Himalaya, Inthe Panjsb it is common near the Sutlej, forms two forests
of importance on the left banlk of the Bias, several small tracts on the Chenab,
and covers u congiderable area west o}' the J hala;n, n}frt.h of Rnﬁﬂhpmgjha Gene-
rully gregarious, fomm:lﬁ extensive forests on dry hot stony you
foliage, which appears in May, is bright the old leaves get yellow 1:5
fall during winter, except on moist y where this Bamboo remains green
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throughout the year, Tl between Nov.and April, the geed ripening in June,
The stems tnat have flowered die after the seed ripens.  Attains 20-40 ft. in the
Panjab, in South India it grows 30-50 ft. high ; in Burma, on dry hills, 20-40, and
on moist ground 100 ft. The stews attain their fall height in a few wecks at
the commencement of the rains ; in the Panjab they do not harden fully during
the first year, The stems are strong und elastic, they are much used for roofing,
basket- und wattle-work,and they make excellent spear-handles. In the Bamboo
forests of the Panjub and the North-West, the different sizes and descriptions of
this Baraboo, as they are bronght to market, are classified under a multitude of
names,

2. D. Hamiltonii, N e.ea ot Arnott; Munro 1. e. 161.—Vern, Pao of
Lepchas, Wk of Mechis in Sikkim.

Stems tall, 40-60 ft. high, joiuts short, 4-7 in, diam,, with thick walls.
Leaves firm, subcoriaceous, 6-15 in. long, 2 in. broad, glabrous above,
rongh, often huiry und generally pale beneath, transverse veins and 12-
15 pairs of secondary nerves prominent on the under side, indistinet on the
upper side of leaf ; sheath of leaf projecting considerably on both sides
beyond the short petiole, continued into an obliquely truncate coriaceous
ligula. Flowers annually ; spikelets in long interrupted penicled spikes,
common peduncle thick, hollow, with numerous elevated longitudinal
lines. Spikelets soft, membranous, glabrous, not spinescent, cunecate, in
rounded compnet lateral hends, ench hend supported by several broad
shining bracts. Empty glomes 2, subequal, flowers 2-4, one cnly fertile,
Style long, filiform, 3-lid at the apex.

Sikkim and Bhutan 2000-56G00 ft., Assam, The young shoots are boiled and
eaten,

D. Parishit, Munro 1. ¢, 149, is deseribed from flower-spikes only, believed
to have been collected in the Panjab Himalaya by Lt. Pavish, It is closely allied
to D). Hamiltondi, but differs by ovate-lanceolate apute spikelets, If the speci-
mens were really found in the Panjab, then it is not impossible that they be-
long to the large-leaved Bamboo of the Dehra Doon, or to the one of the suter
hills below Simla, which has been doubtfully referred to Bambusa Baleooa, for
the leaves of both, particularly of the former, reseble those of ). Hamiltonii.

Another Hima]s};nn Bumboo of this group is 1. Hookeri, Munro 1L e, 151.
Leaves similar to [}, Hamiltondi, bt larger, 15 in, long and 3-4 in, broad, se-

nerves 16 pairs, with transverse veins very prominent on the under side,
indistinct on the upper side of leaf. Spikelets ovate, npex tapering, hairy.
Assam, Kasin hills, Vern. dssey. Nearly ollied, but a smaller-sized Bamboo,
20-30 ft. high, with & longer S-flowered spikelet, is £, latiflorus, Munro 1, ¢.
tab, vi,, of Hong Kong and Formosa,




ADDITIONS AND «CORRECTIONS.

P, 3. Sehizandra m{;;'ﬂrirn, I £. and Th.; FL Ind, i. 44.-Syn. Kadsura
grareiflora, Wall. Tent, FL. Nep. t. 14 (Magnoliacew). A glabrous climbing
shrub, without stipules, with white, fragrant, drooping axillary flowers ; ovaries
numerous, imbricated on o conical receptacle, which lengthens in fruit into a
eylindrical fleshy axis, 6-9 in. long, bearing numerous searlet, fleshy, 2-soedod
carpels.  Himalaya, Sutlej to Bhutan, hetween 6000 aud 10,000 ft. - Fl. April,
M;i;'; fr. Oct. The fruit 1s eaten,
. 3, line 17 from below, dele © gynophore stalked,”

3 g 4 i read “ carpels in o loose stalked spike,” instead of
“eapsules sessile on nn elongated stalk.”

P, 5. Polyalthia cerasoides, Benth, & Hook. Prome digstrict, 8. Kurz,

P. 8. Stephania rotunda, Tour. ; Hook. FL Ind. i. 103, —Syn, (ocenlus
Loxburghianus, Wall, Cissampelos glabra, Roxb, F1, Ind. iii, 840, Menisper-
mace. Yern. Gajera, garjial, Kmnaon. A large glabrous climber with asub-
globose tuberous root. Eea\mn peltate, broad-ovate or suborbicular, often repand
or sinuate-lobed, pale beneath, 3-7 in. diam.  Flowers yellow, in axillary rymone
umbels, Male lowers : sepals 6-10, narrow-cuneate, biseriate, ufmmls 3D, obu-
vate, anthers 6, connate, inserted round the top of the staminal column, burst-
ing transversely. Female flowers : sepals 3-6, petals of the male,  Drupe glab-
rous, endocarp compressed, horseshoe-shaped, dorsally tubercled, mides Lollowed
and perforated, Seed almost*annular, N.W. Himalaya, ascending to 7000 ft.
Kasia hills, Burma, FL April-June. For the structure of the wood see Hooker
& Thomson, Flora Indica (185% P. 195.

P. 8. Tinospora cordifolia, Miers— Ve, (fircha, Kumaon,

P. 8, Under Anamirta Coceulus. For a full description of this climber, see
Wallich, Descriptions of Indian Plants in Asiat. Researches, xiii, 403, F

P, 10. Cissampelos Pareira, Linn.—Vern. Pari, Kamaon, The botanieal
origin of the various stems and roots knuwn as Pareira firava und Kadiz Par-
eirae has lately been mvesti by D. Hanbury (Pharm. Journ, 1{!‘73‘55"8-
2d and 9th). The resalt is, that the drug is not yielded by this plant,
the best kinds is the root of (hondodsndron tomentosum, Ruiz and Pavon, a

climber of the same Family in Brazil, with bunches of ] oval berries,
.12, Berberiz asiatica, Rozb.—Vern. Kilmora, kingora, mwn.
P. 12. B. Lycium, Royle.—Vern. Kiagora. :
P. 12, B. nepalensis, Spreng—Vern. Pande kilmore, chotara, chotra, Ko~
'lﬁl in

P. 13. A latifolia, Wall.—Syn. Stauntonia latifolia and S, angus-
tifolia, Wall. Vern, Kamaon. The fruit is eaten,
P. 14. Capparis aphylle. A common and characteristic ehrub of Soudan.
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N.L. 15°-20°%as far as Timbuktu on the Niger, according to Barth.—(Crisebach
Veg. d. Erdy, ii. 123.)
. 15. (a s horrida, Linn, fil.—Vern. Ulta kanta, bypua kante, Kamaon,

P. 20. Other species of Tamariz, of North-West and Central India, are 1. 7.
salina, Dyer ; Hook, FL. Ind. i. 248, a glabrous, glaucons shrub, with cordiform,
subamplexicaul, strongly impress-punctate leaves ; ventandrous (like 7. gal-
lica, diotea, and articuluta). Salt r-lwge 2. T, ericoides, Rottler—Syn. Trich-
aurus ericordes, W. & A, Prodr, 40; Wight 111 t. 24 B, fc. t. 22, A small decan-
drous shrub, with foliage like the common Tamarisk, but larger flowers ; seeds
rostrate, beak straight, feathéred with long spreading hairs. Common in the
rocky river-beds of the Dekkan, often associnted with Rhabdia und Homonoya,
3, T. stricta, Boiss. ; Hook, FL Ind. i, 249, decandrous, hoary with impress-punc-
tate glands, Sindh. Beluchistan.

P. 28. Tfm%;ia Lampas, Dulzell ; Bombay FL 19, T. populnea, Correa, the
Bendy tree of Bombay, Portia tree of Madras—Vern, Poresh, Beng., a fast-grow-
ing tree, with cordate, long-acnminate leaves, and close-grained wood, readily
grown from cuttings, is often found in gardens and avenues of Central India.

P. 82, 1. 20 from above, read “ 4" instead of * b."

P. 39, Tu Hooker's Fl Ind. i, 387, the name . sealrophylla is substituted for
G. seleraphylla.  The latter, however, is the older and more suitable name

P. 40. 6. vestita, Wall,, should be called @. elastica, Royle, the name being
sn?m-ted by figure and description,

. 44. Huptage Madablotn, Gortn.—8ans. Pundraka.

P. 45. Hooker, in FL Ind. i. 421, calls the Gurhwal and Kamaor plant, with
enhoordate leaves and eilky white tomentum, Aspidopterys Wallichii, und the
eastern plant, Nepal to Burma, leaves not cordute, A, nutans, Hook, [,

P. 47. Zanthoxylum alatwm is found up the Sutlej valley as far as Wangtu,

P. 48,49. Limonta acidissima, Murraya Kenigit and Clausena pentaphylla,
common in Burma, S. Kurz.

P. 50, Skimmia Laureola. FL sweet-scented, drupes with 2-3, 1-seeded car-
tilaginous kernels, Flowers both in spring and antumn, according to Madden,
Ag, Soe. Journ, xviii. 1. 606,

P, 50, liae 16, add ; leaves (of Citrus) more or less dentate,

P.51 ,, 206 , Rissocalls the five species accepted by him : 1, €. dwran-
tium, the sweet ; 2, €' sulgaris, the bitter ovange ; 3. (. Limetta ; 4. (. medi-
ea ; b C. limonwm. Risso und Poitenu classify what they call types or razes,
with regard to the shape of the oil-vesicles in the rind, as follows : €', decumana,
with flat or convex vesicles, (!, Awrantivm, Lumia, limonum, with convex,
Bigaradia, Bergamia, Limetta, with conenve vesicles of oil in the rind.

P. 53, line 17, read “ 2000 and 4000 " inatead of “ 4000 and 3000,"

P.53 , 22 add the fullowing remarks cnnr:enﬁn%whm. nre bhelieved to be
wild oranges on the Nilgiris, 1. €. vulgaris, Risso ; Wight Ie. t. 957, On the
slopes below Kotagiri and Knnnur (Nilgivis), apparently wild, with large elliptic
dentate leaves, potiole more or less winged, flowers Jarge, white ; fruit orange-
coloured, roundish or slightly elongated or Jepressed ; pulp ncid or bitter, 2.
(. Limetta, Risso ; Wight Te. t. 958, Inthe Orange valley near Kotagiri, flowers
Aug.-Sept., certainly wild ; a low, very ramous, erect, thorny lmsh, covered
during the flowering season with a profusion of heautiful white t flowers ;
leaves ovate, dentate, petiole winged or margined ; flowers 1 white, fruit
pale yellow, ovoid or roundish, terminated by a knob ; pulp watery, acid or
sweetish, owuionallly alightly bitter.

P. 68. Feronia Elephantum, Wild in the Prome district, Pegu, 8. Kurz.

P. b8, Ailanthus malabarica. Forests of the Pegu Yoma, 8. Kurz
ILLP. 60. Ochna pumile, Humn. ; Don FL Nep, 224, add Syn, 0. nans, Royle

166,
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P. 61. Bursera serrata, in Burma.—Vern, Thadiben, S. Kurz.

P. 61, line 6 from below, read “ Boswellia serrata, Roxburgh iv Asistic Re-
searches, ix, 379."

The correct nume of this common and well-known tree hnsnot yet been finally
settled. H. T. Colebrooke, in a paper on Olibunum or Frankineense, As, Res,
ix. 377 (London edition of 1808), EE""“ Roxburgh's figure and description of it
under the name of B. serrata. Colebrooke found it frequent in the forest botween
the Sone (Soane) and Nagpar (vern. Saldi), on the route by which he travelled
to Berar in 1797, and came to the conclusion that it was the tree yielding the
Olibanum of commerce, In u note at tite end of his paper Le stated, that if
the genus had not already received a botanicul name, it might have been suit-
ably denominated Libanus thurifere. Tu alater volume of the Asiatic Rescarche
xi. 152 (Caleutts edition of 1810), Dr John Fleming published a cnmlugue'::t'
Indian medicingl plants, the nomes and characters of new species being, as he
saye, transeribed from Roxburgh's manuseript, and among them will be found,
al page 1568, Boswellia thurifera, Roxb, (Se/ai, Hind)), Fleming refers to Cole-
brooke's paper in the ninth volume, and there is no donlt that he means the
same tree, It is evident, therefore, that Roxburgh, soon after the publica-
tion of Colebrooke’s paper, probably hy way of compliment to the author's su
pestion, altercd the name from serpata into thurifera. Since that time bo
names have been employed by different botanista.—Roxburgh Catalogue, p,
32, and Flora Indica, ii. 383, Graham (Cut, 42), and Wight & Arm. (Prodr, 174)
adopt the name thurtfera, while De Candolle (Prodr. ii. 76, 1825), Colebrooke
in a paper on Foswellin (Trans. Linn, Soe, xv. 363, 1327(), und  Wallich
(Cat. 8486) give the name B. serrote to the same tree, De Candolle guotes
Stackhouse, Extracts from Bruee's Travels in Abyseinin respecting the Balsam
und Myreh Trees, Bath, 1815, as authority for the nume, but Stackhouse,
p- 19, calls it B. serrata, Roxb., and refers 1o Colebrooke’s paper in  the
Asiatic Researches, from which he extracta his account of the tree. It cannot
be suid that either of the names has been more genesrally used by botanists, and,
under these cireumnstances, the older name, B, serrata, oughi to take precedence,
There s, however, this against it, that the leaflets, though described as sorrate,
are obtusely dentate, and often entire.

B. glabra, Roxb,, first described in the Coromandel Plants, iil, p. 4, b8, a8 wxe
lained at p. 62, a doubtful species, (irabam (Cat, 42) identifies it with the
Jalai of the bare rocky hills of the Deklan and the Satpurs range.

P. 67. In Burma, I have seen Melice indica and M. Azedarach only enltivated,
but 8. Kurz informs me that M. vadiea is wild in the Yoma hills of the Prome
district, and I find a note in my herbarinm thut M, indica i wild beyond the
British frontier. This ¢ a subject for farther inquiry. According to Mason,

Porsian Lilae is called Kamakha, sud the Neem, which in cultivated by
the Burmans on account of its medicinal qualities, Lhmbau kamakha, indicut-
ing importation by ship (thimbau) from beyond the seas, as in the case of Thim-
bau thi (Carica Papaya) and other foreign trees introduced into Burma,

P. 68, Royle, I11. 141, mentions two species of Meliz in North India besides
the Neem, one the Bakain, the other the Dek ; but Muadden, in As, Soe, Journ,
xviii. i, 638, points out that there is no difference between them.

P, 69, Melia composite hne the inside of the staminal tube covered with
white hairs, which de at the mouth, -

P. 89. Amoora Rohituka, common in Burma—Vern. Thitni (red wood).

P. 71. Soymida febrifuga, Burma.,

P, 72. The chara{tm's here given to d.ish.n%mh 0. serrata from Toonn demand
!uth&r‘ inguiry on the spot, Kunawar, C, serrate has its upper limit oppo-
gite Chergiion, ;

P. 75. Qangjera Rheedii, Common in Prome distriet, 8, Kurz,
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P. 77. Tex odorata, Ham.—Syn. I, serrata, Royle, Vern. Garshin, Gar-
kawla, Kantaon,

P. 84, Scvernl climbing shrubs of this Order are found in Central India and
the sub-Himalayan forests, helnn%'ing to the tribe of Gonaniea, with the ovary
adnate to the calyx : 1. Gouamia leptostachya, DC. ; Wight & Arn. Prodr, 166,
—Vern, Kala lag, Kamaon, Leaves ovate-acuminate, crenate, with 5-6 main
lateral nerves, urcunte. Flowers greenish in long slcnder, panicled racemes,
tendrils gimple, generally at the buse of rweemes. Fruit dry, inferior, with 3
broad wings, 4 iu. across, separating into 3 corinceous, 1-seeded, indehiscent
carpels.. Sub-Himaloyan tract of Kalnaon, Bengal. 2, @. microcarpa, DC.;
Wight & Arn, Prodr. 167, Similar, but racemes, branchlets, and young leaves
rusty-tomentose while young ; leaves entire, glabrons and subeorisceous when
full-grown, and smaller fruit,  South and probably Contral Tudia, 3. Helinus
lanceolatus—Syn, Gouania lanceolata, Wall. A slender twining shrub with
entire lanceolate leaves, branchlets ending in short simple tendrils, flowers um-
Dellate, fruit obovoid, not winged, coriaceons.  Plaing of N.W, India, common
in the sub-Himalayan tract ur the Penjab and Kamaon, ascending to 4000 fi.
Tl in May, June.

P, 86, 1. 10 from below, read “ doajou " for “ A cayou.”

P, 95, The shrub mentioned as Paliurus aculeatus in the Boassahir Forest
Report, p. 63—Vern. T'him, upper limit in Kunawar at Javi—is Sageretia
theesuns, Brongn. Palivrus is o shrub similur to Zizyphus, but froit with a
broad orbicular membranous wing 1 in, dian, of the Mediterrancan region, |
:I:)omrpon in Palestine, found enst ns for as Armenia, Kurdistan, and North

arsia.

P, 96, 8. Kurz informs me that the common Ventilago of Burma s V. caly- 1|

o

P. 99. E. Regel, in a late paper on the American, Chinese, and Japancse
ppecies of Vitds, unites V. paroifolia, Roxb., with V. vulpina, Linn, aad V.
lanata, Roxb,, with V, Leabrusee, Linn. V. wulpina and Labrusca inhabit
North America and Japun, In the same paper he advances the opinion, that
V. winifero. is no nt‘iﬁml species at ull, but the product of long-continued cul-
tivation of the two last-named species, It is true that the grape-vine agrees
with them as well as with V. parvifolia and lanata, in pentamerous flowers
and petals cohering at the apex ; but its cultivation commenced in Western
Asia, and neither V. lanata nor parvifolia, nor any of the forms of V. Lalrusca
wnd wulpina, have, us fur as 1 am aware, been found in Western Asia,

Pp. 08-101, Vitws latifolia, lanata, indica, adnata, lanceolaria, are common
in Burma, 8. Kurz. V. himalwyana iz found in Kunawar as far as Urnd,

P. 102, Leea macrophylla, Common in Burma,

P. 104. At high elevations the Indian Horse-Chestnut is bare in winter, the
young leaves appearing some time before the flowers. The buds are small and
membranous, those of 4, Hippocastanum are large and viscid. Cultivated in
Kunawar, upgc;_'r‘ limit in the valley, Jangi on the right and Purbani on the left
gide.~Vern, fYi.

P. 114. Staphylea Emodi. Kunawar as far up ns Chergaon,

P. 117. Sabia campanulata has purple, not green flowers ; the flowers of .,
paniculata—Vern, Bakal pata—Kamaon, are yellow, and the ripe fruit of an
ultramarine blue (Madden).

P. 117. Character of Anacardiacer, add : ovary free,

P. 118. In Kunawar upper limit of Khus Cotinus above Wangtu, and of K.
semicdlata, Urni.

P. 122, Pistacia i rima, J. L. Stewart. Upper limit in Kunawar :
Urni on the right, and Kilba on the left bank.

P, 162, D\ ut volubilis, Common in Burma, S, Kurz,
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P. 164. Derris robusta. In Burma, vern. Thitpagan—read D, Krowee, Roxh,

P. 168, Acrocarpus ?fm.r.im:folim. Burma, S, Kurz, .

P. 162, Bavhima Vaklii. B S. Kurz,

P. 167, Line 6 from below, read “Mimosa scandens, Linn,”

P. 174. Pithecolobium lobatum, Benth,, is a large tree in the moister forests
of Burma, with large, lobed pods and seeds similar in size und shape to those of
Fntada scandens ; eaten as a condiment in Burma,  ¥L Jan., Fob, (Zanying
Burm,) Also Indian Archipelngo, , *

P. 1756, Albizzia procera. Indian Archipelago, Philippine Islands, and North
Australia, . ¢

P. 176, Albizzin Lebbek. Purma, 8. Kurz,

P. 177, Albizzia Julibrigsin. In the Kunawar valley extends as far as
Wangtu,

P. 179, Albizzia amara. In Kamaon, Madden.

P. 180, Aecacie arabica~Suns, Khadira,

P. 181, Line 24 [rom below, dele “ uniformly distributed."”

P. 183, A. eburnea has sometimes b or G lmiru of pinmwe, The twisted and
broad pod mareaent.ud in t. 199 of Roxb. Cor. PL does not belong to this species ;
it may ‘:Pomi ly belong to A, planifrons, W, & A, Prodr, 276, n soall thorny
tree of South Indin, which differs from A, eburnea by huving tfw shorter gpines
crooked, not straight. The Acacia from Kamaon(/hes), mentioned b p. 180
under A. Latrowwm, s pmlmhl{ a villose vaviety of A, eburnea,  This appeara
from the full description given by Madden in p. 631 of bis second paper on the
Terni and outer mountains of Kamaon (As, Soe. Journ, xviil, i. 631). Young
branches, petioles, und thorns very villous with rufous down, pinnm 3-5, leaflets
4-10; tlowers white ; {)odn in umbels of 3-7, flat, smooth, linear, nearly straight,

wendulovs, 3-8-seeded, 3-5 in. long, less than a quarter of an inch brond, the
sorder with a long shallow sinug between cach seed, All this agrees well with
A. eburnea, oxcept the colonr of the flower. Common in Garhiwal up to the
Ganges, but npparently confined to the banks of the strewms und rivers where
they enter the plaing and Doons,

P, 184, Mr Bentham informs me that d. rupestris is closcly ailicd to, and
perhans not specifically distinet from, 4. Senegal, Willd., which is synonymaons
with 1. Verek, Guill, ¢t Perr., mentioned at p, 156,

P, 191, Prunus persica, cultivated in Kunawar as far as Sungnam on the
right, and Morung on the left bunk—Vern, Aek.

. 184, Line 6 from above, read “ for ™ instead of * hnt,”

P. 186, Prunus Mahaleh, Mountains of Greece in the region of the Silver
Fir,

P. 106, Prinsepia utilis. Found in Kunowar as far as Urni.—Vern, Iir.l-{inq.

P. 196, Rubus cordifolius, Don—Vern, Katrola, katrota, Almorn, is, accon
ing to Madden, gynonymous with E. tiliaceus. "

2. 199, Two more species are mentioned by Madden in As. Soc, Journ, xviii.
i.: Rubus fiypmgym. Edgew., with red flowers an f‘ul low woolly fruit. Crest
of Chinar near Naini Tal—p. 605, E. afinis, Madden, near K, flavus, Ham,,
very green and glossy. Gagar Pass, Binsar, to 7300 {1, in shade unly—p. 624,

?f 202, ItmngvgiImu.-—Vum. Tting yal. Commences at Pangi in Kunawar,

P. 204, Pyrus Pashia, Hamilton in Don’s 1, Nep. 236, is the older name
and should take precedence of P. variolosa, Wall, In Kunawar as far up s Urni.

P. 208, Phatinia ﬂ})ommr—ﬂyl. Erivbotrya japonica, hndls{; W. & A,
Prodr, 302 ; Wight 'ic. t. 226 ; Mespilus japonica, Thunb,; Roxb. F1, Ind, ii.
510; Bot. Reg. t. 365 ; the Loguat—iz a well-known froit-tres, im}'{gunw- in
Japan and China, and now cultivated in Beagal, South snd North-West India,
Leaves large, lanceolate or ovate-lanceolate, tomentose beneath, with prominent
lateral nerves, flowers white, fragrant, in tenmninal tomentose paniclis,
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¥ P, iég‘ Parrotia Jacquemontiana, In Kunawar nzar Shoang at 9000 It —
ern. Shd.

P, 219, Line 12 from below, read " malebarica™ and ** parnyfiora,”

P. 221. Combretum decandrum. Burma, S, Kurz, .

P. 223, 8. Kurz makes Pangdh, Burm,, a distinet and new species, T, tomen-
tella, murked by a glabrous emooth calyx-tube, smaller fruit, and more copious
cupreous pubescence,

. P, 226, For an account of the T'wssel silkworm (Phalena Paﬁ!u‘a), which
lives on the leaves of Zerminalia tomentosa and Zizyphus Jujuba in Dehar,
see Roxb. in Trans, Linn. Soe. vii. 33.

P. 246, According to another account, the Fyickly Pear was destroyed in
1849-50 in the Jalandhar distriet. The insect was collected largely by the
cloth-dyers, and yielded a brilliant colour,

P. 205. According to Dr Stewnrt, Lonicera anguatifolia iz common in Zans-
kar, Ladak, Nubra, ascending to 15,000 ft.—Notes of a Bot, Tour in Western
Tibet, Trans, Bot, Soe. Edin, 1869, p, 207, Is this not L. spanosa, Jacquem, ¢
L. glanwca, H. £. & Th, Journ. Linn. See. ii. 166, a small E'mxb, with linear-
oblong obtuse leaves, glaucous beneath, and hufe ovate-oblong cilinte bracts,
common in Zanskar, P'iti, Nubra, Pangong lake, Tibet, 13,000-16,000 ft.

P. 268. Madden (As, Soc. Journ, xviii, i. 609) gives the following additional
vern. names for some of the Viburnums of the N.W. Himalaya : 1. V. cotini-

oliwm (black froit), Giiya, Kamaon, 2. V, Mullaha, Hamilton in Don’s Prodr,

1. Nep. 141, which name, being older, should take precedence of V. stellula-
tum, Wall., with ubundunt red, bitter frait.  Epi, Simla, 3. V. fetens, De-
eaisne, Gaya, Kamaon ; Thelarn, Bussabir.

P. 260. Sambncus adnata, Wall, ; H. f, & Th.in Journ, Linn, Soc. ii. 180, is
an undershrub with furrowed branches and red berries of SBikkim (6000-11,000
ft.) Nepal, und, according to Royle I11. 236, on the mountaing of Kashumir (1)

P. 209, A species, nearly allied o Wendlandia tinctoria, is W, puberula, DC.
Prodr. iv, 412, Leaves with less prominent lateral nerves, and long hairs, par-
ticularly along midrib and nerves. Corolla-tube funnel-shaped (not tubular, as
in W. tinctoria), twice or barely twice the length of segments, Anthers linear
(not elliptic, as in W, tinctoria), Common in K n and Garhwal, ascending
to 4000 ft, Ijﬂ.\al.

(Mi..d 3%82) Rhod. Anthopogon—Vern, Tulsir, Bussahir. Sans, Talisa patra
en),

P, 209, Symplocos ramosissima (nervosa), of Madden Journ, As, Soe. xviii, i
626, is “evergreen, with beautifully glossy leaves, common on the north side
of the Gagar Pass, and in similar shady places on Binsar, Bira Pinnath, and
Panjok Khal in Garhwal, from 6000-8000 {t.”

P. 303, Froaxinus excelsior, Linn—Ash, Escho, German ; Fréne, French,
Weight 34-52 1b,, according to Dr Hurst's edition of Tredgold, 454 (1871),
Nﬁl:ﬁingeﬁs data correspond to 35-58 1b.

P, 304. In Kunawar #. Mooreroftiana is found as far as Spii on the right,
and Namgia on the left bank.

P, 306, Schrebera swictenioides.—Vern. Ghant, ghanta (not ghaut), patali,
ghanta i (Bell Bignonia), Bandelkhand,

P. 307. The name (lea ferruginea, Royle, ought to take precedence of 0. cus-
pudata of Wallich’s Cutalogue, being supported by deseription and figure,

P, 310. Ligustrum compactum, common by brooks in the warmer valleys ot
Rumaon und Kyuntal near Simla, has a very bitter leaf.—Madden. As, Soe.
Journ. xviii. i. 633.

Mmm)m panioulata—V ern. Ihisheria; ascends to 7500 ft. in Kamaon
(Madden i,
P, 334, Pergularia pallida, Kosilla ot 4000 ft, (Modden),






