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3. E. insignis, Miill. Avg.—8yn. Faleoneria insignis and F. Wallichi;
ana, Royle IlL. ¢, 84% F. mialabarica, Wight Ie. t. 1866. Vern. Didly
bilodar, biloja, karalle, Pb. ; Khinna, klina, Genday lendwa, Tinda, N.W.D.

A middle-gized or large, glabrous, milky, ceciduous tree, with thie
branches and bright-green foliage.  Leaves oblong-lanceolate, acuminate
dentate, blade 6-15 in., petiole thick, 1-2 in. long, with 2 stipitate circula
glands at the apex, main lateral nerves arcuate, 15-20 pair. Flowers i
long, somewhat {leshy, naked terminal spikes, male and female flowers o
distinet branches (dioicous, Wight), Male flowers shortly pedicellate, i
circular fascicles, the inner flowers, which expand first, fulling off fro
the persistent base of their pedicels. Calyx of 2 broad, nearly distine
thin membranous segments, Fruit a spike of numerous, subsessile, ovoi
capsules, } in. long, on a thick rachis, the capsules 2-3-celled, fleshy af
first, dry and irregularly dehiscert wlen ripe.

Sub-Himalayan treet. and warm valleys of the outer hills, extending west to
the Bias, and ascending to 4000 {L. (:n Kamaon to 5500 {t.), Chittagong, Burma,|
Kurniil hills (Bodd.) and Western Ghats, known as far north as Nossik. Leaflesd
during the dry season ; the young folinge appenrs in May. FL Jan.-March
while the tree iz bare ; fr. May, June,  Attaing 50-60 ft., trunk 12 ft. Jong unj
3 ft. girth, At 5000 ft. in Komaon a stunted tree, 10-12 ft. high, and not rarely|
killed to the ground by frost. Bak grey, smooth, shining, with large bLroad
longitudinal wrinkles, Al }mrla of the tree are full of an aerid milk, said to
be poisonons,  Wood whitish, very soft, spongy and brittle, used to make thef
eylinders of native drims,

E. Agallocha, Willl, ; Roxb, L e, 756, is a small, glabrous, erooked, nne
stunted milky tree in the Sundarlans, on the sea-coast of Bengal, the peninsula,|
the Indian Archipelago, und North Australia sG‘ﬂ'ia, Beng.), with coriaceous,
elliptic-lanceolate, slightly crenate leaves, lateral nerves indistinet, and dioicous,
fragrant flowers in axillary spikes. Male flowers fasciculate, calyx of 4 linca
sepals, anthers 3, on long exserted filaments, Capsule 3-lobed, coriaceous, § in.
across, The white milk is acrid and poisonons, The Agﬂlluuimm wood is not
the produce of this tree, but of Aquilaria Agallocha, Linn, (p. 387).

To the tribe of Hippomanes belong also :—

Jatropha Curcas, ["inn.; Roxb, Fl. Ind. iii. 686, is a glabrons soft-wooded
shrub, with long-petiolate cordate, angular leaves, and yellow flowers in axil-
lury pedunculate paniculate cymes.  Calyx - segments o, imbricate in bad.
Petals twice the length of calyx-segments, Dise of 5 glands alternating with |

Stamens 10, the § inner connate into a central column, the 5 puter free.

3-celled, 1 ovule in each cell. Capsule ovoid, 1 iu. long, ed, 3-

valved with 3 dark brown or Dlack seeds.  Indigenous in tropical America ; cul-

tivated in most tropical countries and naturalised in India. Common at the

~doot of the hills in Oudh and Kamaon—Vern, Safed ind (Madden). The oil of
the seed (English Physic Nut) is a strong purgstive (Pharm, Ind. 203).

(Givotia rottleriformis, Griff. ; Wight Ie. t. 1889 ; Bedd. FL Sylv. t. n
middle-sized tree, young shoots, inflorescence, and under side of leaves dense
%-wmwtmu with stellate hairs, leaves nimate, broad-ovate or rotundate

cordate buse, crenate. Flowers dicicous, in axillary slender 'etl::i ealyx
: ti‘vloothe bml?;q-cillcft},.patsls nlbemtingm;!élll ‘i’f”"'l'?m _i‘sv!:lal
v wers, Fruit fleshy indehiscent, 1-seed sore and Dekkan,
;fdi; :13 light, nsed to carve figures, toys, and the likn,’whi.nh are lacquered and
* .
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Codimum variegatum, Blume—S8yn, (. pictum, Hook. Bot. Mag. t. 3051 ;
C'roton variegatum, Linn.—a shrab mglnhmua, shining, entiry, oblong leaves
with prominent lateral nerves, often ted, und cultivated on that account
in gardens of tropical and sub-tropical India. Male flowers with petals ; fruit
u dehiscent caps Indigenons in the Indian Archipelago,

4, TREWIA, Linn,

A deciduous tree, with opposite long-petiolate leages. Flowers dioicous,
the wale in long drooping ravemes, the female in few-Howered racomes,
Calyx-segments 3-4, in the male flowers equal and valvate, in the fomale
flowers unegual and imbricate. Petals none, Stamens central, numerous,
{ilaments free, anthers dehiscing longitudinally, connective not prolonged
beyond the anthers, Ovary 3-4-celled, 1 ovule in each cell ; style 1, short,
with 3-4 long filiform very papillose stigmas, Fruit a fleshy drupe, not
dehiseing, with a hard bony, 3-4-celled endocarp. Seeds without arillus,
fint cotyledons and superior radicle in a fleshy albumen,

1. T. nudiflora, Linn, ; Roxb. FL Ind. iii. 837 ; Wight Te. t. 1870,
1871; Bedd. FL Sylv. t. 281.—S8yn. £ macrostachya, Klotzseh Reise des
Prinzen Waldemar, t. 23.  Vern. Twmri, khamara, Kamaon ; Bhillawr,
Ohillawra, Oudh ; Pitali, Beng, ; Pelari, Bombay.,

Youngest parts with caducous tomentum, ovary soft-lomentose, other-
wise glabrons, Leaves cordate or brond-ovate, glabrous, with 5 basal
nerves, the midrib penuiveined, blade 6.9, petiole 3-4 in, long. Flowers
greenish yellow ; imale racemes 4-9 i long; flowers on short slender
pedicels, in bracteate fascicles of 3-4 ; female fowere on longer pedicels,
solitary or in few-flowered racemes. Calyx-segments of fouwasln flowers
thinly membranous, caducons. Stigma 1 in. long. Drupe depressed-glo-
bose, mueronate, 1 in, diam.

Sub-Himalayan tract, west to the Jumna, and ascending to 3000 ft.  Common
it the Dehra Doon, the Kamaon Bhubar, and in Oudh, Banks of the Nerbudda
between Jubbulpur and Mandla. Beogal, South India, Burma, Ceylon and
Java, DBanks of rivers, in swamps and damp places, The leaves are shed Jan,-
Feb., and the young foliage comes in Marc{l, April, FL Nov.-April. Attains
60 ft. with astraight trunk, 20 ft. to the firet branch, and 6-7 £t. girth. These are
the dimensions of male trees in the Oudli forests. Female trecs are smaller, with
shorter trunks and more straggling Lranches (R.T,) The leaves somewhat
resemble those of Gmelina arborea and Thespesia populnea. Bark § in, thiclk,
#mooth, whitish, greenish, or greenish-brown, inner bark greenish-yellow, fib-
tous.  Wood whitish, straight-grained, moderately tough, no distinet heartwood.
Used to make the c)'findum of native drums, and for agricultural implements,

5. MALLOTUS, Loureiro.

Shrube or trees with alternate (rarely opposite) long-petiolate stipulate
leaves. Flowers usually dioicous, in racemes or spikes. Calyx 2-5-cleft,
valvate in the bud. No disc or petals. Stamens numerous, central on a
mised receptacle, filaments free or cohering at the base, anther-cells dis-
tinet, longitudindlly adnate. Ovary 2.5-, generally 3-celled, 1 ovule in
vach eell ; styles as many uoelh.‘nimph,mmed,plumcnlu:g the inner
side.  Capsule tomentose or muricate, 2-5-celled and 2-5-valy
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1, M. philippinensis, Mill. Arg. ; Bedd. FL Sylv. t. 289. Syn. Roff-
lora tinetoria, Roxb, Cor, PL t. 168 ; FL Ind. iii. 827. Sans. Punnaga,
kesara,  Vern. Kamela, kamila, kamal, kambal, kembal, kiimila, North
India; Rien, riana, rol{, Kamaon ; Rokni, Oudh; Rauni rori, C.P.;
Shendri, Bombay ; Taw thidin, Durm,

A large shrub or small tree, branchlets, inflorescence and under side of
leaves hoary. Loaves alternate, ovate or ovate-lanceolate, entire, glabrous
above, hoary and with minute'red glands beneath, blade 4-9 in., petiole
2-3 in. long, 2 depressed glands at the base of leaf, 3 basal nerves, midrib
penniveined, the nerves joined by numerous parallel veins at right angles
to the midrib.  Flowers white and yellow, dioicous, subsessile, in axillary
and terminal paniculate bracteate spikes, Ovary tomentose, 3-celled,
styles 3, } in. long, thickly papillose. Fruit a 3-lobed, 3-celled, 3-valved
capsule, & in. diam., dehiscing loculicidally, and densely covered with a
bright red powder, consisting of minute stellate hairs and fine grains of a
red resinous substance soluble in aleohol aud ether,

Common in the sub-Himalayan tract, extending nearly to the Indus, and as-
cending to 4500 ft. Common in Ondh, Bengal, Central- South-India and Burma,
Ceylon, the Indinn Archipelago, Formosa and Loo Choo islands, and North
Australin, FL Nov.-Jan. ; the fruit ripens in the hot season.  Never leafless ;
the leaves are renewed Nov.-Dee, (Oudh, R'T.) Attains 20-30 ft., generally with
branches from the base, sometimes with an_erect but shorf, generally fluted
nnd irregularly-shaped trunk, 3-4 ft. girth, Bark } in. thick, inner substance
compact, fibrous, reddish-brown, visible at the bottom of numerous, shallow
rotioulate longitudinal wrinkles, surface between the wrinkles light- or dark-grey,
ut times nearly black. Wood light-brown, only used for fuel. The bark is used
for tanning ; leaves and fruit are applied externally, with honey, against the bite
of poisonous animals. The most im};‘nﬂmlt produce, however, is the powde
which covers the ripe fruit (Kamela, Kamala). 1t is used for dyeing silk, also
a4 4 purgative and anthelmintic i] *him, Ind. 202). The seeds are sold in the
Panjab bazanrs as a medicine under the name of baobrang, and at Almora they
are said to be sold as bebarang (Embelia Ribes, p. 284).

M, albug, Milll. Arg.—Syn. Rottlera tetracocea, Roxb, FL. Ind. iii. 826 ; K.

ides, Dalz, Bomb, FL 230—is a large tree with large cordate, often su
tato alternate Jeaves, branches and under side of leaves tawny with dense stellatc
tomentum, ovaries 4-celled, capsules generully 4-celled, 4-valved, tomen and
covered all over with soft hairy appendices—Bengal, Indian Archipelago, West-
ern India, ]mrimin}in Nimar,

M. regpandus, Mill, Arg.—Syn. Rottlera dicocea, Roxb, FL Ind, iii. 5§29, isa
wetk subscandent shrub, tawny tomentose, with cordate leaves 2.4 in. iong.
ovaties 2-celled, styles 2, capsules 2-lobed, 2-valved, bairy, Bengal, Indian
Archipelago, South India.

6. HOMONOYA, Loureiro,

Shrubs with nlternate leaves, stipules caducous. Flowers gemerally
divicous, the male flowers in spikes, the female flowers in spiciform roe-
emes. Calyx of the male flowers of 3, of the female flowers of 5 nearly
distinet segments, those of the former valvate, of the latter imbricate in
bud, Discand petals none, Stamens polyadelphous, anthers nrmerous,
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i 1-celled, adnate to a many-branched central columm. Ovary mostly 3-
celled, 1 ovule in each cell, Capsule small, 3-seeded,

1. H. riparia, Lour.—Syn. Adelia neritfolia, Roth ; Roxb. Fl. Tnd. iii,
‘ 849 ; Wight Te. t. 1868. Vern. Taniki, Tel. Yay-tagyiben, Burm.

A small shrub, somewhat resembling a willow, branches hairy. Leaves
linear-lanceolate, 4-8 in. long, penniveined, under side with cireular seales
and scattered hairs. Flowers dioicous, in axillary bpacteate spikes about

| half the length of leaves. Anthers and stigmas red. Capsule tomentose,
3-celled, 3-valved, 3-seeded.

Common in rocky river-beds of South and Central India, Attains 6-8 [t,,
und flowers Nov.-March,

M. retusa, Miill, Avg—Syn. Adelia retusa, Wight Te, t. 1869-~has sessile obo-
vate or oblanceolate dentate leaves, female flowers in short spikes, male flowers in
arzillary fascicles, River-beds in the Dekkan.

Ricinus communis, Linn. Roxb. TL. Ind, iii, 680—Sans. Eranda; Vern,
Land, arand, rendi, erendi, ind, Hind. : Local n, dwern, Chenaly ; Harnauli,

| Salt range ; Tyrki, the small kind in Guzerat ; Haralu, Canar,—the well-known
Castor Oil or Palma Christi plant, a soft-wooded tree, of short daration, which

| is often cultivated as an annual, e. g., in Guzerat and Bengal, for its oil, is nearly
allied to Homonoya, but differs, apart from the peltate palmately lobed leaves,
by monoicous flowers, and a fleshy ﬂ.{lptmllagt' on the seed near the funicle.  The
large prickly capsules consist of 3 subeylindrical lohes vounded at the ends, with
3 spotted seeds.  Cultivated in the Mediterranean region, the United States, the

| West Indies, India, China, and the Tndian Archi K;iugu. Naturalised in the sub-
Himalayan tract of the Panjab, indigenous in bia and North Africa, Asa
small tree, it is cultivated near villages in Bengal to feed the Arindi silk-worm
ERoxb. in Trang, Linn, Soc, vii. 42). Regarding the cultivated varieties of the
‘astor Oil plant in India, see Hamilton in Trans, Linn, Soe. xiv, 248,

Para Rubber, the finest and most durable caoutchoue ns yet known, is
the produce of several species of Hevea, n Sonth American genus, particu-
larly of H. braziliensis, Miill, Arg.—Syn. Siphonia brasiliensis, Willd. ;
Hayne Arzneigewiichse, xiv. t. b ; Collins' Report on Caoutehoue, 1872, 1
—a large evergreen tree, indigenous in the provinee of Para, and on the
Orinoco river, with alternate, glabrous, ternate, long-petiolate leaves,
leaflets entire, acnminate.  Flowers monoicous, in large white-tomentose

|  lateral panicles. Calyx campanulate, 5-lobed, petals none. Anthers adnate
to a central column. Iruit a large 3-lobed, 3-valved capsule, having the
appearance of 3 slightly connate eylinders, rounded at the ends, thick,
woody-fibrons. Seeds 3 large, smooth, shining, spotted, with a thick
brittle testa.

7. BISCHOFFIA, Dlume.

Leaves trifoliate, stipules early caducous. Flowers dioicous or monoic-
oug, in axillary panicles. Calyx of 5 valvate segments, those of the male
llowers coneave, enclosing the stamens at first, afterwards reflexed, those
of the female flowers laneeolate. Petals none. Stamene 5, opposite the
8segroents, and inserted round a raised circular central body (rudimentary
ovary), filaments very ghort. Ovary 3-celled, 2 ovules in each cell, styles
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linear, entiro. Fraif o globose drupe, enclosing 3 indehiscent 1-2-zcedo
cocei. :

1. B. javanica, Blume,—Syn. B, oblongifolia, D" in Jacq. Voy. Bo
t. 164 ; Andrachne trifoliata, Roxb. ¥L Ind. iii. 728 ; Microelus Reepe
anys, W. & A.; Wight Te. t. 1880 ; Stylodiscus trifoliatus, Bennett
Dal‘ﬁl Bomb. ¥l 235, Vemn. Kein, Garhwal ; Korsa, Kamaon ; Trum
Oudh.

A large glabrous tree. Leaflots potivlulate, crenate, elliptic, acuming
4-6 in. long. Flowers pale-greenish yellow, on short pedicels, bracts lan
ceolate, deciduous.

Moist shady ravines in the snb-Himalayan forests of Kamaon and Garhwa
Common in the Gonda forests of Oudh, and in the Gorakhpur forests, Bengul
South India, Burma, Indian Archipelago, South China, Polynesia. The leave
are renewed in Feb, and March, ¥L March, April.  The fruit ripens in April o
the ensuing year. An exceedingly handsome tree, attaining 70 11, and 7 ft. girth
with a shady oval exown. In dry places a stunted tree 16-20 ft. high. Th
foliage is deep green, and turns red before falling, Bark 4 in, thick, dark grey
brown or blackish, smooth or rough, with eracks, and exfoliating iibrous angula
scales, inner bark reddish, fibrons, Wood pale red, fine- and elose-grained
greyish or reddish brown, seasons well, is said to be durable, Used for farnitur

B, ANTIDESMA, Durm,

Trees or shrubs with alternate, enfire, stipulate, penniveined leav
Flowers dioicous, numerous, small, the male flowers in deciduous spik
the female flowers in spikes or spike-like racemes. Calyx of 3-b imbrica
lobes. Petals wanting, Stamens opposite to calyx-lobes, inserted roun
a rudimentary ovary, filaments free. Dise of distinet glands, alternatin
with filaments and calyx-segments.  Ovary 1-celled, with 2 pendulo
ovules, styles 3 or 4, short, united at the base, Fruit an indehiscent
generally 1-seeded drupe.

Soft-tomentose ; flowers sessile; calyx deeply 5-cleft; stamens 5 1, A. Ghaseminlla
Extremities with scattered rust-colonred hairs; Howers pedi-
cellate ; calyx cup-shaped ; stamens 2-3. e . 2, 4. diandrum.

1. A. Ghmsembilla,* " Guwrin, ; Denth. Fl. Austr vi. 85; Bedd. FlL
Sylv. Man, 200.—Syn. A. paniculutum, Roxb, FL Ind. iii. 770 ; Wighl
Ie. t. 820. A. pubescens, Roxb. Cor. PL t. 167 ; Wight Ie. t. 821. Vern,
Byaitsin, Burm.

A small deciduous ramous tree with light grey bark, branchlets, young|
leaves und inflorescence soft-tomentose. Leaves aval or obovate, 2-3 in,
long, short-petiolate, main lateral nerves 4-6 pair, stipules subulate, as lon,
as petiole, Flowers greenish yellow, male spikes 1-2 in. long, female
spikes somewhat shorter, both in short terminal panicles and very tomen-
tose, famale flowers sessile. Calyx deeply 5-cleft, stamens 5. Drupes small,
dark purple when ripe, pulp agreeably acid.

It doubtful what Gertner included under A, Ghasembilla, Soe

Tulasne
Aun. Se, Nat ser iii. xv. 288, I follow Miller, Rentham, and Heddeane in identi-
fying it with this sp. e
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Nepal, Oudh forests (common), Bengal, South Tndi, Ceylon, Burma (it the
| Eng forest of Dipter pmwkaauuu),rndianmﬁ’peﬁl'go,nmsxm
T, May, June, 1t eaten.

2. A. diandrum, Tulasne.—Syn. Stilago diandra, Roxb, Cor. Pk t.
166 ; FLInd.iii 759. Vern. Amli, sarshotl, sarsheti, Garhwal; Dhakli,
Gir mussureya, Ban missureya, Oudh, Gorakhpur. ’

A small deciduous tree, branchlets, petioles, and under side of leaves
along midrib, with secattered rust-coloured hairs, otherwise glabrous,
Leaves lanceolate or ovate-lanceolate, shortly petiolate, 2-4 in. long, glub-
rous, shining, stipules lanceolate. Flowers greenish-yellow, male and
female on short pedicels, in the axils of enhulate bracteoles, spikes (rac-
emes) terminal, solitary, or 2-3 together, slender; male spikes 2-3 in.
long, female spikes shorter. Calyx cup-shaped, H-dentate.  Stamens 2-8,
Iimpes small, of a pleasant acid taste.

Sil forests of Garhwal, Kamaon, and Oudh. Behar, Bengal, South India, Juva,
Fl. May, June ; fr. Dec.-Jun. The leaves turn brick-red before falling.  Bark
thin, smooth, whitish, erooped, inner bark pale red, fibrons. Trunk often ¢han-
nelled.  Wood pinkish whfl.e, havd, and close-grained. The leaves are acid, and
made into preserve (chutney) ; the fruit is eaten,

0. BUXUS, Tournefort.

Evergreen shrubs or undershrubs, with 4-sided branchlets and oppo-
site, exstipulate leaves. Flowers monoicous, in axillary elusters.  Calyx,
of male fl. deeply 4-cleft, the segments opposite in pairs, of female fl.
doeply G-cleft, the segments in two circles of 3 each, Stamons 4, oppo-
wite the calyx-segments, inserted around a 4-sided rudimentary ovary.
Ovary 3-celled, 3-cornered, with a flat top, the corners terminating in
thick short styles, which alternate with the 3 inner calyx-segments. Cap-
sule eoriaceous, loculicidally 3-valved, each valve ending in 2 horns, being
the halves of 2 of the styles, dissepiments attached to the valves. Beeds
3-6, trigonous.

1. B. sempervirens, Linn, ; ook, Stud, FL 330.—Syn. B, Wallichiana,
Baillon ; DC. Prodr. xvi. i. 18. Bowe. Buehshaum, Germ, ; Buis, Fr. ;
Bosso, It Vern, Shanda laghine (barren Dapline), Afg, ; Chilkri, Kash-
mir ; Pappar, papri, paprang, shamshid, shumaj, Pb.

A shrub, or small tree, extremities and petioles hairy. TLeaves ever-
green, corinceous, glabrous, shining, varying in shape from linear-lanceolate
to ovate, 1-3 in. long, narrowed into a short petiole, the tissue of the leaf
consisting of two distinct strata, cohering at the edge, the upper stratum
containing midrib, nerves, and veins, Flowers sessile, 'yellowish, with a
powerful, unpleasant smel! (Himalayan tree), in short, sessile, axillary
heads or spikes, the terminal flower generally female, surrounded hy
numerous male flowers, Styles (in the Himalayan epecimens) half the
length of ovary, shorter in the Enropean specimens,

Trans-Indus on the cost xide of the Suliman range (3000-4600 ft) Salt
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range, comnon here and there in the N,W, Himalaya between 4000 and 8000
it, g:g., in Khagan ; on the Ruttun Pir and near Punch in Kashmir ; opposiu
Chergaon on the left bank of the Sutlej in Kunawar, &e. Also in Bhutan, at
about 6000-7000 ft. A widely spread tree, Central and South Europe, North
uud West Asia.  China and Japan, -

FL March-May. The fruit ripens Aug.-Oct,, the open empty capsules remnin.
ing on the tree a long time. Gregarious, attains 16-16 ft., with a short, erect,
straight trunk 20-30 m. girth, generally stunted from lopping. Growth slow,
15-20 rings inch f radius. Bark -4 in. thick, somewhat corky in texture,
grey or yellowish, often irregnlarly tesselated in emall polygonal plates by
wrinkles and deep furrows, ood yellowishi-white or grey, no distinet heart-
wood, but the colour often deeper near the centre.  Very close-grained, compuact,
and flenvy. Himalayan Boxwood peserubles that from Burope, Smyrna, and
the Black Sen in strugture and mechanical properties ; the pores are uniformly
distributed, exceedingly fine und numerous ; its weight is 60-65 Ih. per eub, ft,
The nse of Boxwood for engraving, corving, turning, and mathematical in-
struments is well known : the Himalayan wood has by some authorities been
stated to be softer and less fitted for these purposes ; others, agnin, have found
it equal to the best wood from Europe and western Asin, Boxwood to be
used for engraving, requires careful and lengthened seasoning.  In the N.W.
Himnalaya small boxes for butter, honey, snuff, and tinder are made of it,
and in the plains it is carved into combs, The branches of the Himalayan Box
are often placed on roofs of houses in the hills under the layer of earth with
which they are covered, and last well when thus employed. The leaves are
Poisonous 1o eattle; only goats cat them sparingly with impunity. In the south
of France the leaves are largely used as manure in vineyards, L

Baillon (Monographie des Buxacées, Paris, 1859) and Miiller, DC, Prodr, xvi
i. 18, distinguish the Himalayan Box as a distinct epecies, under the tame of
B. }f'dﬁ&rl&mmr, the difference mainly consisting in the length of the styles:
The unplessant mell of the flowers is also noticed in the Box grown in France
(Mathien F1. For. 211),

Sarcocorra saligna, Mull, Arvg.—8yn, Burus saligna, Don FL Nep, 63; S
pruniformis, Lindley Bot. Reg. t. 10125 S. trinervia, W, Ic. t. 1877 ; Lepido-
delma podocarpifolia, Klotzsch in Reise des Prinzen Waldemar, t. 22—is g emall
evergreen glubrous shrub with alternate lauceolate or ovate-lanceolate leaves,
more or less distinetly triplinerved, yellowish-white fiowers in short axillary
racemes, o few female flowersat the hase of the racemes, and amall Kurplu oveid

berries,  Afghanistan, Himalaya at 4000-7000 fr., Kasin hills, Nilgiris nud
western coast.  Fl, March-May.
10, BRTEDELIA, Willd. -

Troes, shrubs, or climbers ; leaves alternate, short-petiolate, gemerally
distichous, with prominent parallel lateral nerves, Flowers monoicous,
subsessile, in axi clusters ; bracteoles numerous between the flowers.
' Calyx-tube more or less turbinate, often short and flat ; segments 5, val-
vate in bud. ~ Petals 5, smaller than calyx-segments. Male fl.: stamens
B, inserted on a central column, placed on a flat sinuate disc, Female fl.:
ovary 2-celled, the base enclosed in the calyx-tube, and surrounded by an
inner membranous, cup-shaped, or tubular dise, varionsly lobed or lagin
inte, which is inserted at the mouth of the calyx-tube, and is genemlly
surrounded ab its base by an onter fleshy annular disc ; st;lm],,.hﬁ more
or less connate at the base. Fruit a berry, enclosing 2 iseant oo
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A tree ; lateral nerves 15-20 pair ; calyx slightly enlorged in =~ -
R . TP T Ty T
A climbing shrab ; lateral nerves 8-12 pair; calyx much én- -
la R T N s (R WA 2. B, stipularis.
Pranchlets and leaves wholly glabrous; bracteoles nuierous, ; < 4
thinly membranous . . i . i A oL 8, B.montana,

[ B ¥ .

1. B. retusa, Sprengel.==Tab, LV.=DG. FProdr. xv. i 498; Bodd.
FL Sylv. t. 260,—S8yn. B. crenulata, Roxb. Fl. Ind. iii. 734 ; B.

Willd. ib, 735 3 Cluytia spinosa, Roxh. Cor. PL t. 172, Vem. A
mark, Pb. ; Khaja, Bijnaur, Oudh, Gorakhpur ; Kassi, khassi, Oudh and -
C.P. ; Gauli, Garhwal; Angnéra, Banswara ; Asana, asauna, Bombay ;
Tseileehyi, Burm. 2 |

A middle-sized or large deciduous tree, spinescentwhen young, branchlets
and under side of leaves usually soft-tomentose. Leaves short- M
elliptic-oblong, 3-6 in. long, midrib prominent, with 15-20 pairs of promi-
nent, straight, parallel, latreal nerves ; stipules subulate, deciduous. Flowera
monoicous, yellow, subsessile, crowded in lateral clusters, generally arranged
in terminal paniculate spikes. Petals of male flowers on long claws, Jam-
ina thick, obovate, lobed ; of female flowers lanceolate. Fruit subglobose,
green, nearly black when ripe, fleshy, } in. diam., supported by the some-
what enlarged coriaceous calyx, B. erenulata, Roxh., with axillary flower-
heads, is said to be dioicous by Roxburgh. At present 1 am inelined to
regard it as a variety only, chiefly found in Western India,

Sub-Himalayan tract, not common, ascending to 3500 ft., generally in' moist
ravines, found west as far as the Chenab,  Common in the Ondh forests and on
the Satpura range, in Pengal, Burma, Ceylon, South India, abundant in the
furests of Western India, u!'.imre I have found it north as far as Banswara neary
the Mhye river. Commonly associated with Sil in Oudh and on the Satpum
r . A middle-sized tree in North and Central India, not generally exceed-
ing 30 ft. in height and 4 ft.'in girth, but a large tree with o straight tall trunk in
Bengal,Western Indis, and Burma, sters and ﬁnmclma ol young trees have nume-
rous seattered long shavp spines, which fall off as the tree gets older.  FL May-
July ; fr. Oct-Jan, Oid leaves shed March-April, young leaves appear May,
June, Bark thin, grey or brownish-Llnck, rough, scurly with small
sometime® deeply cracked, inner burk reddish, fibrous. Sapwood pale yellow-
ish-white, heartwood grey, yellowish or dark alive brown, compact, even-grained
sod hard. Medullary rays fine, numerous, {

it 54 1b. gn. Th., Cent. Prov.), 60 (Skinmi?, 66 éf{'m'loc i from Borma,
e.

D, d];’:;hu mlNa. 21). Not ea?r to wgruljrl,dbul. d:u,l_'@! : kued for mme-builﬂ%
ag impleman cart-building, : bark is very natringent
1s used for tnnn?n themie?;ee are valned 5’.« uattiLu-f:.d:Ier. am?r the tree is
Guently lopped. e froit is sweetish and eatable. E J* ¥

2. B. stipularis, BL ; DC Prodr. xv. ii. 499.—Syn. B. scandens, Roxh,
FL Ind. iii. 736 ; Cluytic scandens, Roxb. Cor. L t. 178, Vern. Mad-
latil, undergipa, Oudh. 3

A laxge, more or loes climbing shrub, with drooping branches ; branch
hﬁm side of leaves &iﬂxﬂm tawny tomentum, Leaves 1

¥
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iolate, elliptic or obovate, 26 in. long ; lateral nerves 8-12 pair, with
per:m?:amt:nt transyerse veins at right angles; stipules hmdmaim
%owers monoicous, yellow-tomentose, subsessile, crowded in lateral heads,
in the axils of leaves or bracts, generally arranged in terminal panieu-
late spikes. Broad-lanceolate tomentoso braetecles between the flowere.
-gegments long-triangular, persistent and considerably enlarged in
fruit. Drupes oblong-ovoid, often 2-seeded, nearly } in. long, black
Mﬂpﬂ. .
Sub-Himalayan tract, ascending to 2000 ft,, from Junma to Sarda. Abundant
in the Ondh forests, Bengal, South India, Ceylon, Burma, Malay peninsula,
Indian Archipelago. Fl, &t various seasons, mainly May-Oct.

3. B. montana, Willd.; Roxb. FL Ind. iii. 735.—Syn, Cluytic mon-
tana, Cor. PL t. 171. Vern. Gela, Oudh, N.W.P, ; Kargnalia, Kamaon.

A middle-sized tree, wholly glabrous, branchlets tuberculate. Leaves
elliptic or obovate, pale beneath, 4-8 in. long, main lateral nerves 10-15
pair; stipules deciduous. Flowers monoicous, greenish, short-pedicellate,
erowded in compact axillary heads with numerous, thin, membranous, ciliate
and fimbriate bracts between the flowers ; male and female flowers in the
same head. Petals oblanceolate. Drupes ovoid-oblong, or globose (Roxb. ),
1 in. long, on short thick stalks, supported by the not endarged membran.
ous calyx.

Sub-Himalayan tract, west to the Jhelam, ascending to 3500 ft. Oudh forests
glwinea in the hills). Bengal, Orissa, Behar. FI April, May; fi. Sept-Nov.
he leaves are lopped for cattle-fodder,

11. LEBIDIEROPSIS, Miill. Arg,

A small tree with alternate, shart-petiolate, oval leaves ; lateral neryes
not prominent. Flowers monoicous or dioicous, subsessile, in axillary
bracteolate clusters, male and female flowers in distinet clusters, Calyx-
tube flat, shortly turbinate, segments 5, lanceolate, valvate in bud.
Petals minute, Male flowers : stamens 5, filaments inserted on a central
column, which is placed on a broad ecircular disr and prolonged into a
short 3-lobed rudimentary ovury. TFemale flowers : ovary 3-celled, styles
3, bifid. Froit n hard 3-celled, 6-valved capsule on a thick stalk, Seeds
3, cotyledons flat, fleshy.

1. L. orbicularis, Miill. Arg.—Syn. Cluytia collina, Roxb. Cor. PL L
~l€g ; FL Ind. iii. 732. Briedelia collina, Wall. Vern. Garrvar, gharrar,
P .
A large shrub or small tree, with scanty light-green foliage. Branchlets,
_ polioles, calyx and bracteoles hairy. Leaves glabrous, 2-4 in. long, with
reticulate venation. Flowers yellowish green. Capsule 1 in. long ; brown
shining, ovoid or obovoid, indistinctly 3-lobed.

BNyt S T
[Ty Sroripirid -

poisonons.

J



Cleistanthus.) LXIX, EUPHORBIACEE, ar

12, CLEISTANTHUS, Hooker.

Trees with alternate, short-petiolate, penniveined leaves, lateral nerves
prominent.  Flowers monoicous or dioicous, subsessile in axillary clnsters
or short spikes, with bracteoles between the flowers. Calyx-tube turbi-
nate or cup-shaped, segments 5, valvate in bud.. Petals 5, those of the
male flowers minute. Male flowers: stamens b, filaments free, inserted
round a thick radimentary ovary, Dise® urccolate. Female flowors :
ovary partly immersed in the calyx-tube, 3-celled, styles 3, more or less
2id. Dise membranous, cup-shaped or eylindric. Frit a 3-celled 6-
valved capsule, Seeds often connate in pairs at the base, 4

1. O. oblongifolins, Miill. Arg.—Syn. Cluytia oblongifolia, Roxb, FL
ind, iii. 731.  Briedelic oblongifolia, Hooker & Arnott. Vern, Dukesa,
Silhet.

A middle-sized tree. Leaves clliptic-oblong, acuminate, 6-12 in. long,
glabrous above, pubescent beneath, Flowers greenish yellow, in small
lateral clusters ; bracteoles broad-ovate ciliate, Female flowers : calyx-tube
turbinate, disc eylindric, laciniate at the top. Tetals obovate, ciliate.
Fruit ovoid, supported by the persistent base of calyx, & in. long.

Silhet. Suli- Himalayan tract and outer valleys of Sikkim and Assani,
pscending to 4000 ft.  According to Stewart in the Siwalik tract of Eamaon
extending west to the Ganges. FI. March-May ; fr. Aug., Sept. Wood hard
and durable (Roxh.)

13. PUTRANJIVA, Wall

Trees with alternate, coriaceous, stipulate leaves. Flowers dioicous, the
male flowers in axillary clusters ; the female flowers pedunculate, axillary,
solifary or a few together. Calyx of the male flowers 2-5-parted, of the
female flowers 4-6-paried, segments narrow. Petals and dise wanting.
Stamens 2-3, central, filaments free, monadelphous or diadelphous. Ovary
Z-3-celled. Fruit indshiscent, 1-seeded with a hard hony endocarp.

1. P, Roxburghii, Wall.=Tab. LIIL —=Wight Ic. t. 1876 ; Royle IlL
t. 83s ; Bedd. FL Sylv. t. 275.—Syn. P. amblyocarpo, Miill. Arg. DC,
Prodr, xv. ii. 444, Nageia Putranjiva, Roxb. Fl, Ind. iii, 766. Sans.
Putramjiva.  Vern, Putijan, Pb.; Jia pula, joti, jiti, pitra fiva, .
N.W.P.; Patji, Oudh ; Jivputrak, Hindi. oL

A middle-sized evergreen tree, with dark-green folinge, branchlots and

tiolos En'bmoent. Leaves elliptic-oblong, with uneqial-sided_base, sor-

petiolate, 3-5 in. long, the upper side glabrous, shining, lateral

erves numerous, joined by raticulate veins ; stipules subulate, deciduous.

o flowers yellow, subsessile, numerons, collected in sessile irrogu-
atly globose axillary heads; calyx 3-5-cleft, stamens 3, filaments more
less w. Female flowers pedunculate, axillary, often in twos or
W 5-G-cleft, segmenta oblang, obtuse. Ovary 3-cellod, pubes- |

i
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cent, styles 3, short, dilated into tm.ngularlobarlaﬁgmﬁ. Fruit ovoid,
amooth, w]nt;, §m.’long, nut pointed, veryhnrd, rugose, 1-celled, 1-sceded.

Sub-Himalayan tract, common in Blaces, nscen to 2500 ft,, and extending
wust to the Chenab, frequent in the Oudh forests, g}ﬂ, Burma, South Indis.
Ceylon, often cultivated, Generally in low shady, mixed forests, often
associated with Lugenia and Ficus glomerata. Mn. -May, and the froit
in Jan-~June of the ensuing year. Leaves yenewed in April.
ﬂ tres, which merits extended enltivation.  Attains 40-50 ft., with a straight
erect trunk, 4-5, at times 9 ft. girth, numerous divergent, S}il dmg branches, |
Bark 4 in, t]nck grey, smooth or verrucose, with numerous horizontal lines of
round hght—coloumd specks, inner bark yellow fibrous, Wood light-grey,
streaked with darker lines nnd \;;m.{.hea not very hard, even-grained and durable.
Weight 36.6 1b. per cub. ft. (\ allich), probably heavier. Used in places for
tools and in turning, The leaves are lopped for cattle-folder, the nuts are
gtrung up in rosaries and in necklaces for children to keep them in health,
whence the name, “life of the child,” The nuts of Alaocarpus Ganitrusp. 43)
are used in the same manner,

14. PHYLLANTHTUS, Linn.

Trees shrubs or herbs ; leaves stipuln.te, mostly distichous, entire, pen-
niveined, short-petioled.  Flowers monoicous or dioicous, in axillary o
lateral clusters, sometimes solitary. Calyx-segments 4-9, generally 5-6,
imbricate, without any appendages at the back. Petals none. Disc of
distinet glands, alternating with calyx-segments, sometimes wanting.
Btamens central, 2-15, generally 3, filaments free or variously connate.
No rudiment of ovary in male flowers. Ovary 2-15-celled, generally 3-
celled, 2 ovules in each cell ; styles as many as cells, generally slender,
hifid, and more or less connate.  Fruit always dehiscent, sometimes fleshy.
Seeds without arillus or strophiole,

Small trees with ovate or elliptic leaves ; no dise or glands at the
base of stamens or ovary; anthers 3-6 on a central enlumm;
ﬁs’lm conmate into a short column ; froit a 4-6-celled cap-
with red seeds.  (Subgenus Glochadum.]
Softly tomentose ; anthers 3 . ; : 4 . L. P, nepalensis.
Glabwous ; anthers 4-6 . r 2, P. lanceolarins,
A olimbing shrub with elliptic or abovate lmws dise of 5 dis-
tinct g]:mlin rdternntmg with calyx- ﬁ(\g'menls ; stamens 3,
. the 3 inner conuate into a central column; ovary 8-12.
celled ; styles distinet, wminunte; fmit a dark-purple small
succulent berry . 3. P. roticulatus,
A middle-sized treé with numerous linear lenﬂet.u anthers 8.5 on
~a central tolumn ; ovary half enclosed in o oup shaped dise ;
:Hll‘: 1, deeply 8 fid ; frmt a lnrgﬁ giobm pale -yellow 3-
bﬂrr v o R Mlh:l-

l. P. nepalensis, Mill. Arg. L ¢, 201.—Syn. Bradleia mm
Vem. Gol kamela, (girysawa, sama, chamar kas, amblu, babn{nw
w wl, Pb. ; Mowa, bakalwa, N.W.P, ; Kari, koria, C.P

A small tree, branchlets softly tomentose. Leaves
Mﬁbosuaﬂt on both sides, 2-3 in. long, shm-pecmhu, main
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te, 4-6 pair; stipulés subulate. Flowers in axillary fascicles, the
emple subsessile, the male on long filiform pedicels, male and fomale
erally in the same fascicle, Male fl. : Calyx of 6 lanceolate segments,
ightly hairy outside. Anthers 3, oblong, 2-celled, extrorse and cohering
t the back, on a short central column, connective prolonged beyond the
ther-cells. Female fl. : Calyx of 5-6 ovate segments, hirsute outside.
tyles connate info a cylindric column, nearly as thick as the ovary,
ivided at the top into 4 thick ovate teeth longer shan calyx, the lower
hirsute. Capsule 4-G-celled, pubescent, seeds red, -

Sub-Himalayan tract and outer ranges, ascending to 5500 ft., and extending
:st to the Indns.  Sikkim, Western (Fhats, Canara, and Mysore, Glockidion
velutinum and arboreum, Wight, t. 1907, from the Nilgiris, are probably the
same species. Fl. and druit Feb. to Aug.  Attains 25 ft, and 3-4 ft. girth.
Bark grey or reddish, with shallow longitudinul furrows, The leaves have a
pewerfal nauseous smell.  Wood brownish-white, compaet. but soft, the bark
15 used for t.annglf.

Glochidion neilgherrense, Wight ; Bedd. FL Sylv, . 277, a tree of the Nil-
giris, is gimilar, but glabrous.

Phyllanthus bicolor, Mall. Arg. 1. c. 311.—Syn. Briedelia acuminata, Wall,,
belongs to the same group, with 3 anthers, but diflers by lunceolate leaves,
glabrous above, slightly pubescent beneath along midrib, male and female fl,
renerally in separate fascicles, small 3-5-celled capsules on pedicels longer than
the diam, of capsule, Nepal, Sikkim, Kasia hills,

2. P. lanceolarius, Miill. Arg—~Syn. Bradleiu lanceolaria, Roxb. Fl.
Ind. iii. 697 ; Glochidion lanceolarium, Dalzell Bombay Flora, 235.
Vern. Bhoma, Bombay ; Angiti, Silhet.

A small glabrous tree. Leaves shining, coriaceous, elliptic or elliplic-
oblong, acuminate, 4-6 in. long, stipules friangular, main lateral nerves
arcuate, 6-8 pair. Flowers pale greenish-cream-coloured in axillary fasci-
cleg, the male numerouns, on long filiform peduncles, the female few and
sesgile, Male fl. : Calyx of 6 glabrous, linear-oblong segments, Anthers
4+-6, oblong, 2-celled, extrorse and cohering at the back, on a short central
column, connective prolonged beyond the anther-cells. Female fl. : Calyx
of 6 unequal, thick, imbricate segments. Styles 6, glabrous, connate into
i G-sulcate, glabrous column, much thinner than the hairy ovary. Cape
sule shortly stalked, depressed, } in. diam., 4-6-celled, seeds red.

Kamaon Bhaber, Oudh forests (in moist ravines), Nepal, Sikkim Terai, Enst«
¢ , Burma, FL Dec.-April. Bark grey, with longitudinal wrink.lel,
the outer bark peeling off frcm the reddish-brown smooth inner layers. Rox-
*'u:l'g;l states that it grows to be a large useful timber-tree, the wood being Lard
and durable,

3. P. reticulatus, Poiret.—8yn. P. multiflorus, Willd, Roxb. FL Tod.
iif. r&c_w Poiret) ; Anisonema multifora, Wight Te. t. 1899 ; Dalz
Bewh FL. 234, Vern. Pawjili; (makhi, Bhurtpur),

, straggling or climbing shrub with numerous stout woody
and lox]:;gdmopins branchlets,. Leaves membranous, glab-

-
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resemblance mthntoiaardliaw
. 1862) gives the weight ut 67.5 1b,, and the valug of
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rous or slightly pubescent, elliptic or obovate, short-petiolate, about 1 in,
long ; lateral nerves joined by reticulate veins, Flowers in axi fae-
eicles, on slender pedicels, male fl, more numerous, generally 1 or 2 female
{l. in a fascicle of male flowers. Calyx of 5 ovate membranous segments,
and 5 distinet glands alternating with them. Stamens 5, the 3 inner
longer, on thick filaments, more or less connate into a central column,
the 2 outer short, free. Ovary globose, B-12-celled ; styles short. - Fruit,

a black or dark-purple depressed suceulent berry } in. diam,

Conunon on low moist ground, North-West India, Sindh (climbing over the
largest trees in the Belas along the Indus), Kajputana (Bhurtpur Ghunna), Ben-
gal, South India, Burma, Ceylon, Indian Archipelago, Flowers nearly through-
out the year, Bark grey; wood greyish brown, light, soft, pores Inrge and
numerous,

4. P. Emblica, Linn,==Tab. LIL=KoxL. FL Ind. iii, 671 ; Bedd. Fl,
Sylv. t. 258.—Syn. Emblica officinalis, Grertn, ; Wight Ie. . 1896. Saus.
Dhitri, wmalaln.  Vern. Ambal, ambali, Ph, ; Daula, amle, omlike, awra,
aunra, aole, North and Central India; Ml mara, Gonds of Satpura;
Nolli mara, Canarese ; Shalji, Burm,

A small or middle-sized tree with grey bark and light-green feathery
foliage. Leaves linear acute, glabrous, 4 in. long, edge thickened, subses-
sile, distichous and approximate, imbricate when young, on hairy 4-8 iv,
long branchlets, having the appearance of pinnate leaves ; stipules minute,
Flowers small, greenish-yellow, in lateral fascicles on the leaf-bearing
branchlets, in the axils of the leaves or on the naked portion of the branch
below the leaves, female flowers few, subsessile, male flowers numerous,
on short slender pedicels, both on the same branchlet. Calyx of 6 ob-
long obtuse segments. Dise in the male flowers of 6 minute glands.
Authers 3-5, extrorse on a central columu,  Ovary 3-celled, half immersed
in an annular dise, style short with 3 recurved stigmas, dilated and lobed
at the top. Truit a fleshy globose berry, § in. diam., 3-celled, 6-seeded,
with 6 prominent lines, pale yellow, sometimes reddish when ripe,7of an
acid and astringent taste.

Common in dry deciduous forests in most of India, exce;lt in the ex-
treme north-west corner of the Panjab, ascen in Garhwal and Kamacn to

- 4500 ft. Burma, Ceylon, Tudian Archipelago. Often cultivated. FL March-

May ; the fruit ripens Oct.-Feb, More or less leafless from February to April
Attains 30-40 ft., and 3-6, occasionally ¥ ft. girth, but generally smaller, Trunk
often crooked or gnarled, frequently with irregular excrescences, branches mﬁ
ing. Bark thin, grey ﬁeniah or brown, with fine, close horizon!
wrinkles, and few vertical cracks, inmer substance dark red or e, compact
and fibrous, Wood mottled brown, red, and yellow, inner wood darker eolour-
od, but no distinetly marked heartwood, hard, close- and straight-grai
Hodu]hrymym roud, of a lighter colour than the tissue between,
on a vertical radial section like & ‘I;Iwiﬂ.afm and givhgamﬁeﬂw
ance on a tangential section. The :nedw ary rays give the wood spm

betw
value of P. betwedn 532 and 617.° Puckle (List of Western Mygore -Woods
P. from 808 fo 1052, Us
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for agricultural i ,and much valuedfor well-work, as it is durable :
u?:,ter. The bark 18 employed for tanuing ; ehips of the wood mdmamnll brm

thrown into impure or mnd{l]{ water are said to clear it effectually (Phorm. Ind,
205). ~ The fruit is the Emblic Myrobalan ; used as & medicine, for dyeing and
tanning, and pickled and eaten, '

= 15. BREYNIA, Forst,

Glabrous shrubs with penniveined stipulate leaves. Flowers monoicous,
axillary. Calyx turbinate, fi-lobed. Stamens central ; three 2-celled an-
thers longitudinally adnate to a central column, Dise wanting. Ovary
longer than calyx, truncate ; styles minute, Seeds without arillus.

1. B. rhamnoides, Miill. Arg. L c. 440.—8yn. Phyllanthus sepiaria,
Herb. Roxb. (identified by Miiller also with P. Vitiw-idwa, Roxb. FL Ind,
iil. 660). Melanthesa rhamnoides, Wight lec. t. 1898, Vern. Thar,
Oudh.

A large shrub or small tree, wholly glabrous. Leaves ovate, obtuse,
shortly petiolate, 1-1} in. long’; stipules friangular, acute, Flowers soli-
tary, axillary, pedicels short, with a fow membrinous bracte at the base.
Fruit a red glohose berry.

Oudh foreate common, Banda, Bengal, South India, FL April, May,

Melanthesopsis patens, Mill. Arg.—Syn. Melanthesa turbinata and ob(?va
Wight Te. t. 1897, 1898 ; Phyllanthus turbinatus and patens, Roxh. FL In i
166, 667—is a shrub or tree of South India and Dengal, similar to Hreynie
rhamnoides, but distinguished by a trifid style and arillate seeds.

16, BECURINEGA, Juss.

Glabrous trees or shrubs with more or less distichous branchlets and
penniveined stipulate leaves, Flowers usunally dicicous, the male flowera
in axillary fascicles, Calyx b-cleft, segments imbricate, persistent, the
2 outer somewhat smaller. Petals none. Stamens 5, opposite to the
calyx-segments ; filaments free, filiform, surrounding a rudimentary 2-3-
fid pistil as long as stamens, Disc of 5 glands alternating with the
stamens. Ovary glabrous, 3-celled, 2 ovules in each cell, styles 3, connate
at the base, generally bifid. Fruit more or less succulent, separating when
ripe into 3 (sometimes 2 only) 2-seeded cocci.

Flower-bearing branchiets an , unarmed . . 1. 8. obovata,
Flower-bearing branchlsts ter‘wgautl:- spinescent . . 2 8. Leucopyrua.

_ 1, 8. obovata, Miill. Arg. L c. 440.—Byn. Phyllanthus retusus and
virosus, Roxb. FL Ind. iii. 657, 669. Vern. Dalme, dhani, bakarcha,
[ yhari, gwala darim, N.W.P, D

|, " 'A large ramous unarmed shrub or small tree, wholly glabrous, branch.
: Leaves subaessile, oval uro'b.ouio,. 12 in. 1 Flowers
& ,.mdmm:mmmﬂﬂyhs;:ﬁs' Styles
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w.n_ ing or reflexed, deeply-cleft into 2 or 3 linear-segments. Froit a
white globose dehiscent hen?;,d: in, diam, 5

Trane-Indus at the base of the Suliman range (rare), not common in the sub-
Himalayan tract of the Panjab. Common in Kamaon (ascending to 5000 ft.
Nepal, iengnl, South and Central India, Burma, Indinn Archipelago, China, an
Australia. Fl. (in North India) May, June ; fr. July-Oct. ; in Bengal in fl. sl
fr. nearly throughout the year, Attains 25 ft. or more, with a short erect trnnk
34 ft. in girth. Bark grey, rusty or reddish-hrown, with gmall lght-coloured
#pecks, Wood white, said to be elose-grained, strong, and durable, and not
attacked by insects ; it is used for agricultural in plements, The bark is very
astringent, and is wsed to intoxicate fish, The fruit is calen.

2, 8. Leucopyrus, Miill. Arg.==Tab. LIV.==Syn. Phyllanthus Le-
eopyrus, Roxh. F1. Ind. iil. 6568,  Fligyea Leucopyrus, Willd. ; Wight Te.
t. 1875, Vern. Perei pustawane, Afg, ; Karkun, vithei, girthan, gargas,
bhiethi, bata, vanuthi, givk, Pb. (some of these names possibly apply to 8.
obovata) ; Hartho, ainfe, NW.P.; Kiran, Sindh ; Challa manta, sile
mante, C.P:

A large spinescent shrub or small free, wholly glabrous, hranchlets
terate. Leaves ovate, 1-2 in. long, petioles 3 in. long. Flowers dibic-
ous, on slendor pedicels in axillary fascicles. Male flowers numerons
fomale flowere fow, Styles erect or spreading, entire or shortly bifid.
Fruit a white globose dehiscent berry } in. diam. 5

Trans-Tudus, enstern slopes of Suliman range, nscending to 2800 ft, Salt

not uncommon. Sindh, Sub-Himalayan tract, ascending in Garhwal and

im fo 5000 {t. DBeugal, Central and South India, Ceylon, Burma, Iudian

Archipelago, Australin, FL chiefly May, June ; fr. July-Sept., often remsin-

ing long on the tree. Bark ash-coloured, dark-blnish, or dark reddish-brown

with small white specks, Wood close-grained, strong, chiefly used as fuel. The
fruit is eaten.

17. ANDRACHNE, Linn,

Shrubs and undershrubs with alternate, stipulate, entire, generslly
wvate leaves. Flowers monoicous, male flowers.generally fasciealuty,
female flowers solitary, axillary on long slender pedicels, Calyx-segments
6-6, imbricate in bud. Teluls as many as calyx-segments, shorter than
calyx, those of the female flowers minute. Disc of free or connate glands.
Stamens 5-6, around a eylindric rudiment of ovary, filaments free or mona-
delphous. Ovary 3-celled, styles 3, connate at the base, the free portion
dichotomous ; stigma capitate, minute,  Fruit a 6-valved capsule, Seeds
without aril or strophiole.

‘1. A. cordifolia, Miill. Arg. ; DC. Prodr. xv. ii. 234 —Syn. Phyllan-
thus eordifolius, Wall. P. Hoffmeisteri, Klotzsch. Reise des' Prinzen
Waldomar, t. 24. Leptopus cordifolius, Decaisne in Jacq. Voy. Bot. t. 156,
Ve, Kurkni, girgali, Jhelam ; Bersu, Chouab ; Barotri, mdﬁys,wiv ‘
';l’tﬂqr, chirmutti, pin, Bins; Teitin, Sutlej. R &

™l
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A shrub with slender branches; in places only an undershrub, ex
ties, petioles, and underside of leaves hairy. Leaves ovate-oblong, obhn,
penniveined, blade 1-2 in., petiole filiform, 1-§ in. long. Flowers monoie-
ous, axillary, on long filiform pedicels. Dise of male flowers uonmh? |
of 5 flat bifid glands. Styles shortly connate at the base, deeply bifi
Capsule } in. across.

Common in the North-West Himalaya from the Indus to Nepal, ascending
to 8000 ft. (Dippi forest). FL. May-Sept.

A. telep }mng]“ Linn., is a swall undershrub®f the Methtermneun region and
West Ama, found also in the Pan jal Salt range, with ovate or obovate leaves.
A. cég)em, Sprengel, has reniform or orbicular leaves and grows from Egypt to
Sindh,

Orper LXX. BETULACEZ,

Trees with scaly buds and alternate penniveined simple leaves; atipules
deciduous. Flowers monoicous in drooping eatkins, Male fowars ;
bracts stalked, often peltate, bearing on the stalk and on their inner face
2-3 generally tetrandrous flowers with small perianths of membranous,
oftenn unequal scales. Anthers 2-celled, cells often distinet. Female
flowers: 2 or 3 in the axils of (generally) 3, more or less connate bracts ;
perianth none, Ovary free, cumprcssui 2.celled, 1 pendulous ovule in
cach cell. Fruit a small 1-sceded nut. Seeds without albumen ; cotyle-
dona flat, radicle superior. The colyledons of the germinating am‘bryo
are raised above the ground.

Anther-cells distinet ; scales of female catkin decidnouns . 1. Buruna,
Anther-cells more or less connate ; scales of female cutlm: purmu‘tent
enlarged and woody in fruit i e " % « 2, Auyus,

1. BETULA, Tournefort.

Deciduous trees with serrate leaves, resinous dots beneath. Anthers
§-12 inserted on the inside or stalk of the bract, more or less distinctly
rranged in tetrandrous flowers, each anther oppusite to a membranous
stale ; anther-cells distinet. Female flowers, 3 in the axil of each bract
Dracts of catkin deciduous in fruit, generally membranous. Fruit with a
embranous wing on 2 sides,

emale utkms smgla bracts in fruit indurated, deeply 3-labed, ) .

than wings ; wings nurrower than fruit . . 1. B, Blojpaltra,
‘emale mtkim fascio ﬁ:ﬁn bracts in fruit membranouns, linear- .
o!:lmg,wit‘hﬂ small teethm'lobaa at t.ha bane, NArrower thm

wings ; wings much broader than frui o« B abuminata.
1. B. Bhojpattra,* Wall. —Syn. B. Jacquemontii, Spach. ; Jacq. Voy.

‘!MWM:MM (PL As. Rar. ii. 7, 1881), which is adapted

Bot. mmmﬁ: hihtuhmunm,laﬂl and DC, Prodr.
i N ad, masmgmnnma,lmmm—

od for thus tree, mm. foliis ovatis acuminatis inmq



t. 168, Sans, Bhurjo. Vern, Birj, bhily, birzal, plwrs, Pb, Hina-
3 Shag, shak, piad, phatak, takpa, Ladak, Lahoul, Piti, Kunawar ;
Bhiypattra, N.W.P.
A moderate-sized tree, shrubby near its upper limit ; extremities, peti-
- and leaf-buds pubescent, the bark exfoliating in thin broad horizontal
' Leaves ovate, acuminate, unequally serrate, hairy along midrib,
bescent when young with scattered hairs; blade 2-3 in., petiole i in.
ong ; main lateral verves 8-12 pair, prominent bencath, impry ol
the upper side ; the under side generally with resinous dots. Bracts of
male flowers stalked, the stalk bearing numerous glabrous scales, ciliate
at the edge, the lower membranous, traneparent, the upper coloured,
Anther-cells distinet, glabrous, with a tuft of few hairs at the tip. DBract
of female flowers pubescent, decply 3-lobed, hardened in fruit, broader
than the winged fruit ; lobes linear-oblong. Wings narrower than greatest
breadth of nut.

Higher ranges of the Himalayn, extending far into the inner arid tract, in the
Panjab not under 7000, in Sikkim and Blutan not under 9500 ft., ascending
commonly to 11,000, and olten to 12,000 ft., in Zanskar, Tibet, and inner Sik-
kim to 14,000 ft, Chiirut 12,160 ft. Afglinnistan, Higher mountains of Japan.
Gregarions, forming pure forests, often at the upper limit of arborescent vegeta-
fion, generally rising 500 ft. above the upper it of Alies Webbiana ; seems to

ernorth and west aspects,  The leaves are shed in Oct,, and the new foliage
comes out in April and May. Attaine 50-60 ft, ; trunk ercet, somewhat crooked,
6-7 and at times 10-12 ft, gicth ; branches erect, twigs drooping, forming a hand-
_some broad-oval crown with light foliage.  Bark smooth, wrinkled, reddish- or

i purplish-brown, with whitish linear or oblong stripes (lenticels) and fine parallel

|

oA the outer bark consisting of numerous distinet paper-like layers, exfolial-
ing in broad horizontal rolls or Lelts, Wood white, straight-grained, not hard,
but tough to cut,  Weight 35.6 1b. per cub, ft. (Wall.) In thearid inner Hima-,
laya, where timber is scarce, it is used extensively for building, and other pur-
1t is elastic, and has been recommended for turning. The bark is the
most valuable part of this trec ; it is used us paper for writing and packing, for
umbrella-covers, and to line the inside of the hooka-tube, Hindoos use it in
warious religious ceremonics, 1t is called Toz, bhog pattar, in Kashmir, drawva
on the Chenab, and bharang in Kamaon, and is largely exported to the plains.
In Kashmir and Kunawar it is often placed under the fiat earth yoofs, and is
#nid to be very lasting, Twig bridges are made of the branches of this Birch,
and the trees are often lopped for fodder.

2. B. acuminata,* Wall.—=Tab. LVL==PL Az Rar. t. 109.—Syn. B.
eylindrostaehys, Wall.; DC. Prodr. xvi. ii. 179. Vern. Piya udish, chambar
;’ﬁg:i Pb.; Bhijpativa, hiur, shawi, NW.P. ; Shakshin, Tibet; Utis,

o

ratis utringue ramulisque yillosis basi rotundatis subtus cummtihm."hndly%h
10 this i mdltl::gtain!y does not give ita distinguishing characters. Don adds,
on 'Walﬂuh's anthority, that the epidenmnis is used under the name of Bhog Paltrah;
but this proves nothing, for both species of Birch are called Dlng pattra in the N.W.

Himalayn,
_# 1 retain this hich i by Wallich's plate and deseription. Don's
EA:%._VM::?’!?:‘ dovcsibes ::Eﬁgu"i;..fnd awé ik prol ww
Don's descriptions are insufficiont to identify them. mitide, Dou, in o od as 8
* distinct but bﬁulipmiuinhcwdﬂhgd’mdm i G

| —




A moderate-sized tree, the current year's branchlots pubescent ; root-
suckers and luxuriant shoots soft-tomentose. Leaves ovstgu or ovate-lanoeo-
late, acuminate, unequally serrate, teeth cuspidate, often aristate, more or
Joss pubescent, sometimes soft-fomentoso beneath wheu young, glabrous and
often shining when full-grown, with scattered hairs on the undor side along
midrib, numerous brown red or black resinous dots on the under side ;
blade 3-6 in., petiole } in. long; main lateral nerves 8-12 pair. Catking
fascionlate, short-pedunculate, 3-4 in. long, slender,while in flower, } in.
diam. while in fruit. Bracts of male catkin subsessile, with 3 tet us
flowers on the midrib ; perianth of 4 bairy linear leaves ; anthers hairy, cells
distinet. Braets of female eatkin lanceolate at the hase, with 2 obbuse or
acute tecth or short lobes, as well as ovaries and styles hairy with long
hairs, Wings much broader than fruit, and broader than the membran-
ous bract of the fruit.

Himalaya, generally in the outer ranges, extending west to the Sutlej basin,
commonly between 5000 and 10,000 ft. Kasig hille 3000-5000 ft. 1In shady
mixed forests, in valleys near strenms, mostly ninglf', not gregarious. K1, Nov,,
Dec. ; fr. April, May., Attains 60-60 ft, trunk short, 6 ft. girth and more,
branchlets somewhat drooping, Wood whitish, there is some doubt i
its qualities : Wallich, PL. As, Rar. ii, p. 7, states that it is hard ‘and greatly
esteemned by the inhabitants of Nepal, and is employed for all pu where
strength and durability are vequired.  The bark peels off in thick rolls, the
lenticels are shorter thun in B. Bhojpattra, elliptic or elliptic-oblong. =

Betula ulba, Linn. ; Hook. Stud, FL 346—Birch ; Birke, Clerman ; B
French—the most important of the numerous specivs and varieties of this R
in Rurppe, has loug-petioled rhomboid or ovate leaves, solitary femals %
the ﬁ'tliting bracts with o cunente buse and a broad 3-lobed apex, \ﬂ'.IT
nearly thrice the breadth of fruit. The wood is yellowish- or reddish-whi
with numerous fine medullary rays, and numerous fine, uniformly distribus
Ivom No heartwood, Weight 3248 1. Exeellent fuel. Used for
urniture, and agricultural implements ; in the Highlands of Seotland, and
North Scandinavia also, for Luilding and a variety of other pu%::}ll.
bark is used on roofs under a layer of earth like the Himaloyan Birch, and is
wid 1o be imperishable.  Buakots, boxes, mats, and. corlage, ure made of it -
i Lapland.

B, papyracea, Willd., the Paper or Canoce [irch, is a most nseful large tres
in Cnm and the Northern United States, The bark splits into fine paper-like
layers, is used as paper, for thatching, and ornaments are made of it. ita
principal use is to make the light portuble canoes used on the lakes and rivers
of Canada. In spring the 'lmrﬁ is detached for this Il;urruse in plates 10-12 L.
long and 33 in. which are stitched together with fibrous roots of the white
?"ﬂm (Abies ulba, Michanx). Regel classes this Birch as a sub-species under

2. ALNUS, Tournef,

Decidunous, rarely evergreen trees, with dentate, sometimes entire loaves. 1
Male 1L : either with 4-lobed perianth, or 6-12 anthers inserted '
on the stalk of the bract, in the axils of membranous scales r-cells
connate, rarely distinet. :l.tmlhll.: 2 in the axil of each bract; brs _!j
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indurated, woody, persistent in fruit, covered before maturity by a waxy
hreﬁz:‘?smbs&nna'ﬂuhwitha’mmbmnomareoﬁaemﬁn&m
unwinged. ;

Bran labrous ; fruit catking numerous in large erzot i-
:lnhtﬂ‘.g < gl oy : & % gu' m 1. A. nepalensis,
Branchlets pubescent ; fruit.catkins 2-5 in short erect racemes . 2. A. nitida,

1. A. nepalensis, . Don; Wall. PL As. Rar. t. 181.—Vern.s Kohi,
koe, Pb. ; Udis, udish, wista, N.W.P. ; Boshi swa, Nepal.

A moderate-sized tree; branchiets glabrous. Leaves coriaceous, glabrous,
with tufts of hairs in the axils of lateral nerves, elliptic, acute, entire or
indistinctly denticulate, blade 4-6, petiole § in. long ; main lateral nerves
14-18 pair. Flowers appearing after the leaves. Catkins paniculate ar
racemose. Male catking subsessile, slender, 4-10 in. long, numerous,
in large terminal pedunculate drooping panicles ; each bract with 6-12
anthers on short filaments, more or less distinctly separated by ciliste
seales into several 2-4-androus flowers ; anther-cells conmate. Female
catkins } in. long, pendulous in flower ; perianth-leaves and stamens
10-12, in lateral racemes or racemose panicles, Fruit catkins ovoid or
subeylindrie, short-pedicellate, -1 in. long, in erect lateral panicles.
_W'ings of fruit membranous, narrow, often broader at the top, somewhat

Himalaya, extending west to the Ravi, between 3000 and 9000 ft. Kasia
_ hills, Mixed forests, often in ravines, or fringing the banks of streame. FI.
Dec. ; the fruit ripens in winter, and remains long on the tree. Attains
ft., with an erect, straight trunk and a shady crown, Bark thick, com-
outeide purplish or yellowish rilvery, somewhat resembling the bark of
Wood pale hrownish-red, with large very distinet reddish-brown medul-
lary rays. The bark, exported to them]huius under the name of Utqs, is used
for tanning and dyeing,

2, A. nitida, Endl=Tab., LVIL==Vemn. Gira, Afg.; Shrol, srol,
© waroli, sawali, vikinra, chamb, chaap, chapu, tsapu, piak, kansa, kindash,
ai, Pb. Himalaya ; Rajin, rajain, Pb. plains,

A large tree ; current year's petioles and branches pubescent. Leaves
subeoriaceous, glabrous, with tufts of hairs in the axils of lateral nerves
beneath, ovate, acuminate, more or less distinctly dentate; blade 4-6,
petiole 1-14 in. long ; main lateral nerves 8-12 pair. Flowers appearing
aftor the leaves; catkins racemose, Male catkins short - pedicellate,
drooping, 2 in. long, 4-6 in terminal erect bracteate, and at the base often
leaf-bearing racemes. Anthers sessile, densely crowded, so that the

TTa) ent into distinet Howers cannot be traced ; anther-cells
distinet. Fruit catkins ovoid or cylindric, on short stalks, §-1% in, long,
5 uiiga.

3-b in erect lateral racemes. Fruit with a narrow coriaceon

¢ in the Panjab Hi alayn, ascending to 9000 ft, d not tncommon
mm:f&mu;mmuﬁmnmmhm& {hg Bﬁ

upper limit is Spai on the right, and Namgia on the left bank. ar an
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Adnus.] LXX. BETULACEZ.

Tonse rivers. %&Hmﬂm banks of mountain-streams and rivers. Fl.
Sept.-Oct.  Attains , and at times 100 ft,, with aBtraight tall clear trank,
generally 6-8, often 12, and at times 16 ft. lehrlgutheNmmin
the basins of the Jhelam and Chenab, Bark brown, rough with dark furrows,
The wood is whitish, used for bedsteads ; the hooked sticks of rope bridges are
made of it. The t::jgﬂ are tough, and are nsed for tying loads and in the con-
struction of twig bridges. The bark is used for dyeing and tanning.

A. orientalis, Dve, ; DC. Prodr. xvi. ii. 185, somewhat resembles this species,
but differs by ehort ovoid gr subglobose fruit eatkins, fruit without wing
or edge. Byria, Lebanon, Cy{8Ws, Cilicia.  »

The two gp. of this genus which are important for the forester in Europe are :
1. 4. glutinosa, Linn. ; Hodk. Stud. FL 346 ; Alder ; Schwarzerle, German;
Auneglutineuz, French ; Ontanonero, It., with glabrousglutinous leaves, Europe,
North Africa, Cilicia, Asia Minor. Important as coppiceswood in deep marshes.
Wood soft, white when fresh eut, turning, on exposure to the air, into orange-
red, pale red when seasoned, the wood of knotty trees often beantifully mottled.
No heartwood. Weight 26-40 Ih.  Used for earving ; herring-barrels are mads
of it. Lasts well under water, 2. A. tnecana, Willd, ; Weisserle, Germ. ; Aune
blane, Fr.; with pubescent leaves. North-East Europe, and mountajns of
Central Europe, descending to the plains along the main rivers, and often cul<
tivated, Caucasus, Siberia, Amurland, Throws up abundantly root-suckers,
Botk have distinetly tetrandrons flowers, 4 on the stalk of each scale, with 4-
lobed perianth, fruit with a narrow corinceous edge.

Orper LXXI. SALICINEZA,

Deciduous, fast-growing but not long-lived trees or shrubs, with sealy:
bude. Wood soft, light, even-grained. Leaves altornate, siwaple, sfipu-
late. TFlowers dioicous in lateral catkins, which are similar in
sexeg, with spirally-arranged scales, each bearing one flower in ita axil.
A glandular eup-shaped or irregularly-formed dise, in the male fl. with
two or more, generally free stamens ; in the femala fl, with a 1-cellod
ovary, consisting of 2.4, generally 2, connate carpels which terminate in
as many short styles as there are carpels, numerons ovules on parietal
placentas adnate to the median line of the valves. Fruit a 1-celled 2-4-,
generally 2-valved capsule dehiseing from the apex, the valves spreading
or tolling back. Seeds numerous, minute, with a mass of long silky
hairs on the funicle, which enclogn the sced ; albumen none ; embrya
straight ; radicle inferior. Fruit catkins not persistent.

Leaves short-petiolate ; scales eatire ; stomens 2-12, generally 2, '

long exserted ; capsule Z-valved . . . . . . 1. Banrx,
Leaves long-peticlate ; scales cut or jagged ; stamens 4.30; eap-

sule 2-4-valved . . % r . ; W ' ; 2, PoruvLus.

1, BALIX, Tournef,

Leaves lanceolate ovate or elliptic, petioles short, generally less, than
one-fourth the length of leaf. Stipules deciduous, larger more per-
sistent, on #lioots and root-suckers.  Beales of catking deciduons or more o

|
|
|
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1
losa persistent, lanceolate rotundate or obavate, entire. Dise of 2

or nearly annular, Stamens 2-12, generall protruding
m’he scales, 3;ilf.n:r:ltnnm filiform, free or more or 15& mﬁg ' Stigmas
2, often bifid or lobed, at the end of a short or elongated filiform, some-
times bifid style, Capsule 2-valved, the valves generally rolling back,
placentas near the base of the valves.

In the following enurperation, a selection has heen made of the more impart-
ant willows of N.W. India, and ngtes have been added pegarding those European
willows which wre most newely related (o them. The study of thiz genus is
difficult, on account of the numerons hybrids and cross-breeds between the dif-
ferent species. The arhorescent willows are most useful trees, and merit grea
attention on the part of foresters in India.

Willows are invaluable to profect and fix the banks of rivers, and extensiv
plantations for that purpose may be seen all ulong the banks of the Rhine an
other large European rivers. As L.-{r]nu('-n ooids with ghort Totation they ar

in Osier-beds, and cut annuaily (for basket-work), or when 3-4 yea
old, for hoops and other larger material.  Along roads, brooks, and on meadow
they are often grown as pollards. The wood is used for carving and man
other purposes. The inner bark is tough-and fibrous, fishing nets and lines a
made of it in North America.

462 LXXI. SALICINEZ,

Stamens 3 or more, free.
Leaves lanceolate, serrulate ; unpsu!as ovoid, long - pedicel-

Inte . E ‘ s ; . 1. 8. tetrasperma
Leaves linenr- 1um uo'lntt-. cntlra capsules ovoid-lanceolate,
short-pedicellate | q . . : i z . 28 acmophylla,
Btamens 2, free,
Flowers with or after the leaves; catking on leaf-bearing
uncles,

A tree with generally drooping branches; leaves linear-

lanceolate, glabrous ; style short 3. . babylonica.
A troe with spreadin branches ; leaves Innceolato, su]ky
beneath ; etyle short ‘ 4. 8. alba.
A lu‘ia shrub or nmnll tree; leaves ull]l\tw or obovate- "
long, glabrous, aucous boneath ; style short . 5. 8. elegane,
A small shrnb ; leaves iroud elliptic, green en both sides,
) paler beneath ; style long filiform . . . 6. 8. hastata
Flowers before the leaves ; catkins sessile or subsessile.
'Bﬁgma sessile or subsessile,
Leaves elliptic or obovate, rugose, crennte . 7. S. Caprea.
Lenves lnncoo].ntn or ovate- uceoiat-o. not mgoso,
entire 8. 8. Wallichiona.
Style lmg. slender.
Leaves lanceolate, glabrous, serrate, glaucous beneath ;
capsule glabrous 9. & daphnoides.
Lenves linear - 'lnnono]aha, white-tomentose bene.nth :
margin revolute ; capsule grey-tomentose . . 10. 8. viminalis.

Stamens 2, connate to the apex or nearly so,
anm linear-lanceolate ; scales dark-coloured at top, with

long silky hairs Rins. i « 1L &
Eﬂm nATTOW- lmenr scalos yellow, glabrom O - < - m

tetrasperma, Roxb.—~Tab. LVIILe=Cor. PL t. 97 ; Roxh. F!
%‘Iﬁo ?53 3 Wight Tc. t. 1954 ; Andersson in DC. Prodr. xvi. i, 192
L. Bylv. t. 302.—8yn. & fehnnstachya, LindL ; Wight fc. t.
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ern, Bed. bet, bent, baishi, Rindi ; Laila, bains, bhainsh, N'W, Indis.

Ph. plains ; Bis, bish, beis, bitsa, bin, bidu, kschme, bake

le magdm aqfadar,Pb.Himnlnys, Yar, Knahmir Bilsa, Oudh ; Pani

Bengai Walling, bacha, Bombay ; Mwmkha, Burm. Bed is the
l’mn name for willow ; no Sanserit name is known.

A small or moderate-sized tree, extremities with long silky hairs. Leaves
lanceolate, rarely ovate-lanceolate, 4-6 in. long, serrulate with minute ser-
ratures, glaucous beneath, glabrous when full-growh, or with a few soft
ndpressed hairs, often long persistent and subcoriaceous ; main lateral
nerves numerous, prominent. Flowers after the leaves, catkins on leafy
peduncles; seales pale, those of the female catkins deciduous, Male eatking
sweet-scented, lax, drooping, 2-3, sometimes 4 in. long, rachis, scales and
hase of filaments hairy ; fl. 5-10-androus; stamens free, anthers minute,
elliptic.  Fruit eatking lax ; capsules 2 lines long, on slender pedicels
half the length of capsule or longer, often in groups or half whorle of 3-4,
alabrous or hairy, mostly rugose when ripe, ovoid, base often subglobose,
narrowed into a short style with 2 spreading, generally entire stigmas ;

gland semicircular, many times shorter than pedieel, seeds 4-6,  Andersson

describes the capsules as “glaberrime.”  Wight (ichnostachya) and Bed-
dome figure them as pubescent, and I have found them hairy in several
eases, Moxburgh describes them as 4-seeded, whence the name, which
Andersson retaine on account of the arrangement of the capsules (* capsulie
subquaternatim collecta '),

Common on river-banks and in moist ]p]m‘ea uearly throughout India; in
Sindh and the plains of the Panjab cmlvll nted, except near the banks of the
Chenab, and otlzer Himalayan rivers, Sub-Hi muln\nm tract and outer 5 of
the H.tma!n west to the Indus, ascending to 6000, and at times to
Ascends to 7000 ft. on the mountains of South India. Java, Often lgngﬂ'l
R. Thompson mentions a forest of great extent in the swamps of Dh dpul
in Baraich. Cultivated in Afghanistan, In North India the leaves are she
Dec. and Jan.? the new fn]mge pearing Feb.-March, In Burma I have seen
it leafless during the rains. owers in autumn and the cold season, but also
in March and April. The seula in this as in the other willows ripen soon after
flowering. = Attains 30-40 ft., with a straight trunk, hollow when old M i,
and not ramlv 10 ft., in g!rth Bark 4 in. thick, grey brown or blacki
with broad shallow, i lar vertm furrows, and irregularly-shaped., p‘lm

hetween the furrows. the tree grows near wnter, icularly if subjeel
to inundation, the lower part of the stem pets covered, often 2-3 ft. high, ﬁﬂl
numerous small rootlets.

Sapwood whitish, heartwood distinct, of -iark brown .co (n.
Thompson), The Burma wood weighs 37 1b, (DB List of 1&82) Not much
used, The dm-omlhasbeanuaedmthenmnufnrtmot npowder.  Basketa
ot T g Acpois 5 Dol iy 1 Supn
0 or that purpose. Acco |
;hehtkh&l?edua&b% it is, however, believed not mcmmnanypzlm
Pharm, 213

Wn?!.- DC. Prodr. zvi. ii. 103, mmNepa!,uvaydmﬂﬂ w)’
the e@eulu more elongated.
Mk m ; ‘I’C Prodr. IQE—Vm Bedy Mg, 5 M

.
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A modérate-sized glabrous tree ; branchlets often pendulous,  Leaves
linear-lanceolate, entire, wholly glabrous, pale or glancous beneath, 2-3 in.
long. Flowers after the leaves, catkins on leaf-bearing peduncles ; scales
pale, with long silky hairs, those of female catking deciduous ; male eatkins
compact, cylindric, erect or slightly nodding, 1-2 in. long, scales and base
of filaments with long silky hairs ; stamens 4-6 ; anthers short, elliptie, er
neatly circular. Female catking nodding, 1 in. long, capsules on short
pedicels, ovoid -conital, glabrous, style short, with 2 spreading entire
stigmas.

Afghanistan, Sindh, N'W. Himalaya (Indus to Bias), and near Delhi. Often
cultivated. Persia and Syrin. FL Feb., March, handsome tree with a
straight trunk 6-7 ft. girth, often much larger, branches lax, forming a rounded
erown, the branchlets often pendulous, A’ﬁouz Quetta the tree is mneh lopped
for cattle-fodder.

Andersson refers to this 8. glazcophylla and dealbata, two & ciesﬁrmviouuly
established by him upon specimens collected in North-West India Dy Jacque
wont, Somespecimens, however, which evidently belong to this species, in Herl,
Kew, were referred by him to 8. octandra, Sieber, which is identified with &
ﬁfaqf in his Monographia Salicum, 1863, ’p. 10, and in the Prodromus, p. 196.

itchison (Cat, 140) calls the tree S. octandra, Del., and Stewert referred it to
. Safsaf, Forsk., This, however, iz a different tree, with serralate leaves, 8
androus flowers and subylolose capsules on long slender pedicels, common i
Nubia, Alyssinia, and Egypt. Geagraphically, and as regards characters, 5.
aomophylla appears to be intermediate Letween S, tetrasperma and Safsaf.

There is another willow in Afghanistan, apparently intermediate between S.
Safsaf and S. acmophylla, with serrulate leaves, wholly glabrous, glancous bu-
neath, lateral nerves numerous, distinet, small erect male catking, stamens 3-8,
and large ovoid ua,{sulas on long slender pedicels. A low shrub with long red
branches, in river-beds near Topchi, with Berberis, Tamariz, Rosa, Hippophaé.
in other places a middle-sized tree with pendulons branches (Griffith),

N mgﬁpﬁafa, L., i8, according to Andersson in DC. Prodr. 196, an uncerfiin
?poies. alzell (Suppl. to Bombay FL. 81) quotes it as growing on the road from

oonn to Kandalla, and describes it with very narrow, slmost linear ieaves,
branchee not drooping, and the flowers like those of S. tetrasperma.

* 8, #riandra, L.; Hook. Stud. Fl. 336—Syn. S. amygdalina, L.; Reichenh.
Ie, FI, Germ, t. (itmT is & large glabrous shrub or moderate-sized trée, Leaves
wholly glabrous, oblong-lanceolate, serrate, with glundular teeth, stipules semi-
date, flowers with the leaves ; catkins on leaf-Dearing ]poduncles. Male cat-
kins elender, elightly drooping ; the flowers triandrous, lax ; dise of 2 glands.
ﬁ g hrous, pedicellate, stigma subsessile. Common in Osier-beds, yields
| material for basket-work. Bark of old trees exfoliating in thin .
Thronghout Enzo nor‘tht-oh(rland. Caucasus and Siberig,
5. pentandra, L. ; Hook. Stud. FL 336 ; Reichenb, Te. FL Germ, t. 612, i 8
abrous shrub or large tree. Leaves wholly glabrous, viscid when
ng, subeoriaceous when full-grown, elliptic or elliptic-lan o h’v
ntate ; tecth often glandular, | mn&mthehnveqmgkimm g leal-
g peduncles, w&i.né wct, eylindrie, drooping, the flowers 4-12-

: close bro ; stigma sub-
* The bark of the two Iast-namod, as woll as that of mﬁh%

-
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S, i —is bitter, and contains a ine prineiple called
Salieine, which has been used in Europe, with doubtful success, s an ,
odic and tonic. - The bark of some kinds contains 0s much as 3-4 per cent
substance,

3. 8. babylonica, Linn.=—=Tab, LIX.~=DC. Prodr. xvi. ii. 212.—8yn.
8. pendula, Meench ; C. Koch, Dendrologie, ii. 507.  Weeping Willow.
Vern. Bisa, bada, bed, katira, majuan, Pb. ; Giug, Kashmir,

A large tree with drooping branches, glabrous shining branchlets, and
thin eylindric acute buds. Leaves glabrous, pale or glaucous beneath,
petiole sometimes hairy and the youngest leaves occnsionally with a few
adpressed hairs, linear-lanceolate, 3-G in. long, generally not more than
4 in. wide, finely serrulate, midrib whitish, prominent, lateral nerves
namerous but not conspicuous ; stipules faleate, serrate.  Flowers ap
ing with the leaves ; catkins on peduncles with o few small leaves, ulo
catkins short, cylindric, slender, curved, -1 in. Jong, of a straw-yellow
colour ; scaleg lanceolate, pule, hairy as well ns mchis ; stamens 2 free,
anthers short, elliptic. Female catking drooping, 1 in. long ; scales lan-
ceolate, pale ; capsules sessile, conical, glubrous or alightly pubescent at
ithe base ; stigmas 2, sessile,

Cultivated in Afghanistan, Commonly planted in the plains of North-West
India, westward wore eammon ; also in the Himalaya (to 9000 ft. on the
Jhelam), Kamaon, Nepal, Sikkun (to 7000 ft.), Bhutan (to 8000 ft.) In North
Indig the male tree is much more common than the female tree, ild,
ing to Dr Stewart, in places on the eastern flanks of the Suliman )
‘1‘111]: 2 ntly indigenons,” according to Aitchison (Cat. 140),in one locality near

rpur. o 2=

Cultivated in Bouth and Central Europe (Britain, Denmark, but not in
Northern Scandinavin and Russia), and in most subtropical countries: Pose
sibly wild in North China, Persia, and Kurdistan (the specimens collected by
Kotschy age in leaf only). Introduced into Europe, the female tree only,
and propa.%::d by cuttings, in the seventeenth century, possibly earlier ; (
sented by Benvenuto Cellini on a basin at Florence, executed in the sixteenth

century. (Extracts from Targioni-Tozeiti, historicul notes on the intrg »
of various plants into Tuscany, in Joure. Hort. Soc. of London, ix. 1 %
ol |

Not mentioned by classical writers. The Garal of the 137th Psalm, w)
ngeus considered the Weeping Willow, and called 8. babylonica, was, as pointed
&?? C. Koch . e. 507, probably not » Willow, but Populus euphra

‘anjab it is leafless during the cold season, and the folinge a
Feb.,ﬂuh. Fl. Feb.-May. Attains 50 ft. with a strai g?'uoct L
at times 10-12 ft. girth, branches numerous large spread lor
oval erown,the branchlets al ways drooping, sometimes 0
as the Weeping Willow cultivated in Euro : in.
allowish-grey or brownisl, cleft into narrow smiboth ghining
huort
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male eatkins and sharply-serrate leaves, as a variety of 8. babylonica.
Ml.c.ws,mpiﬁwm,mmmtmm ts%mnot .
Kmmpfer describes the tree with haugin(f branches, The Weepi illow of
is probably nothing but the pendulous variety of a Willow-with erect
es, analogous to the Weeping Ash or the pyramidal Poplar, Oak, and
Kikar, and having constantly been propagated from cuttings and not from seed,
its characters have not varied. Regarding the character and mode ot"Igmwth"ot
the original wild forms of this species farther inquiries are needed. The names
of 8. tetrasperma (laila) and of babylonica (majniin) are supposed to relate to
gia wal;-»km)wn Persian love-stary, the subject of many poems (Stewart Ph,
. 208).

* 4, B. alba, Linn.; Hook. Stud. Fl. 337 ; Keichenk. Ie. Fl. Germ. t.
608, —Common Willow. Saule blane, Fr. ; Weisse Weide, Germ.

A large silky-pubescent tree with grey or whitish foliage. Leaves
white beneath with adpressed silky hairs, narrow-lanceolate, denticulate ;
gtipules lanceolate, deciduous. Flowers after the leaves, catkins on leaf-
bearing peduncles. Male eatkins compaet, eylindric, drooping ; stamens 2
rarcly more, scales yellow or brown, oblong, ciliate. Female catkins lax,
seales yellow, ciliate. Capsules pubescent, subsessile ; style short, bifid,
each branch bearing n bifid stigma. -1

- Cualtivated in Ladak, Kashmir, to 6000 ft. (Thomson Western Himalaya, 180).
Weatern Asia, Siberia, North Africa. Europe (introduced from Asia, according
to Andersson). FL April. Attains 70-80 {t, but is commonly cultivated in
‘Europe as a pollard tree along streams and on moist meadows or pastures. A
variety with yellow or reddish branchlets (vitellina) is common in Osier beds.
The wood of this, as of most Willows, is white near the circumference, yellow or
brown towards the centre, the medullary rays are fine and numerous, the pores
are very numerous, fine and uniformly distributed. The annual rings arve dis-
tinctly marked by a dark line, It is soft, and weighs 26-33 1b.

m&ia, L. ; Hook. Btud, FL 336 ; Reichenb. Ic. FL Germ. t. 609—77e
[ or Redwood Willow, is a fast-growing moderate-sized bushy tree, extremi-
ties silky-pubescent, branchlets divergent, forming nearly a right angle with the
hrang and easily broken off at the junction (whence the mame). Leaves
m%?uwu‘m:mi{ ulblllllceullt‘l-:(}, creé:ate lor aenr;'atei Flowers m ?i:
ves, ing generally lnx, on leafy peduncles, seaics long, pale-yellow,
long-lanceolate, obtnse ciliate. Male catking cylindric, dmnp?l, stamens 2,
sometimes 3-4. Capsules glabrous, short-pedicellate, narrowed into a
“ bifid style, each branch beaving a bifid stigma. FEurope (often mlﬁvntn;il)i
in, Asin Minor, Aleppo, Caucasus. One (male) specimen from Lah
-gl?. . Jwmschke). Cultivated in Ladak with S, alba (Thomson L c. 180),
‘wod (in. ) yellowish red, supposed to be more durable than that of

« usselliana, S, the Bedford Willow, is a variety of 8. fragilis ; by some
it is eonsidered a hybrid betwﬁf: Srmottis s0d ol %

"'E. 8. elegans, Wall. ; DC. Prodr. xvi. ii. 256.—Syn. S, Xumammg‘:.

m 8. dentioulata, And.; Reise Prinz, t. 89,
 bida,

iven in Pb, Pl 208, partly relate to g;m. o : &m%
A&W, Chenad ; Bada, hﬁ:wmﬁi -

—

4
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A shrub or small tree, branches glahrous, dark brown or hlack, the
current 'gnr’a branchlets, petioles, and upper side of midrib often pubes-
cent with short hairs. Leaves elliptic- or obovate-oblong, wholly glabrous
except midrib on the upper side, glaucous beneath, 2 in. long, when young
membranous, afterwards hard, subcoriaceous, lnteral nerves indistinet,
numerous, joined by prominent reticulate veins. Flowers after the leaves ;
catkins alender, on pubescent leaf-bearing pedunclgs, scales yellow or dark
brown. Male eatking compael, 14 iu, lopg ; stamens 2, distinet, anthers
short-elliptic. Female catking 3-5 in. long, drooping, seales minute, slightly
pubescent ; capsules glabrons on shorf. pedicels ; styles short, stigmas
spreading. .

Common in the North-West Himalaya, particularly in the onter ranges from
6000 to 10,000 ft. Lahoul, Sdiling forest Kunawar, Niti Pass at 11,600 Also
in Nepal. Known as far north ns Marri. FL March, April,

G, 8. hastata, Linn. ; DC. Prodr. xvi. it. 257 ; Reichenh. Te, FL. Germ,
tab, 570.

A small shrub, young shoots with long soft deciduous silky haivs,
%ﬂuhes glabrous, dark brown or black. Leaves membranous, glabrous

en full-grown, or with long soft hairs along midrib and nerves beneath,
green on both sides, but somewhat paler beneath, elliptic, dentate, 1-8 in,
long, -2 in. broad ; stipules large, broad-ovate or semicordnte. Flpwers
with the leaves ; catkins subsessile, supported hy a few small leaves, scales
small, brown or black, but generally entirely concealed by long white
silky hairs, Male ecatkine cylindric, compact ; stamens 2, free, anthers
yellow, oblong, protruding with the ehining filaments from* the dense
mass of long silky hairs. Female catking somewhat lax, 2-6 in. long;
capsules glabrous, often ] in. long, on short pedicels, terminating in a long
filiform style with 2 spreading stigmas.

Irmer arid Himalaya and Western Tibet, hetween 9000 and 16,000 ft.  Baltal
ut the head of the Sind vulley in Kashmir, head of the Butna valley helow the
Bardar Pass in Kishtwar, Dras, Luhoul, and the Werang Pass in Kn are
the ontermost points where this Alpine Willow has yet been found. and
mountails of C’entml Europe, ulse in 8weden and Denmark,  FL June-Ang.

This species is nearly allied to two Alpine European Willows which are wlso
found in the mountaing of Seandinavia, England, and Scotland—48.
Sw., and 8. phylicifoiie, Linn, ; Hook. Stud. F1. 338, 330. They flower befare
the lagveu' e scales are less hairy, the capsule is pubescent, longer ped
and terminating in a long filiform bifid style, with bifid stigmas. S, pigrican
has avate-oblong reticulate pubescent and often rugose leaves. 8. phylioifol
has leayes, shiring above, glaucous beneath, generally elliptic-laneeo-
late.  Both are shrubs, but often attain the stature of small trees,

7. 8. Caprea, Linn.—Tab, LX.=Hook. Stud. Fl. 337 ; Reichenb, Te.
Fl. Germ. t. 577.—8ailow. Saule Marcean, Fr.; Sahlweide, Germ, Vern,
Bed mushi (scented willow), Pb. o
A large shirab or small tree.  Leaves elliptic or obovate, crenate, glab.
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‘rous above, grey-tomentose beneath, more or less ; main Internl
nerves prominent, 8-12 on either side of midrib, with shorter intermediate
ones between ; stipules large, semi-reniform. Flowers appearing before
the leaves ; catkins densely silky, subsessile, supported at their base by
fow foliaceous bracts. Male catkins ovoid-oblong, thick, about 1 in. long,

. erect, swedt-scented, scales dark-coloured ; stamena 2 ; anthers elliptie-

~oblong., Female catkips cylindric, 2-3 in. long, nodding ; seales k
above the middle; capsules dewny grey, ] in. long, oylindric from. an
ovoid base, on short pedicels ; stigmas 2, ereet, subsessile,.

« Caltivated at Peshawar, Lahore, Ludiana, and elsewhere in the Panjab, also
in Rohilkhand. Wild throughout Euru&)e (Lapland), in North Asia, on the
Caucasug, in Asia Minor and Persin. Said to have been mntroduced in the
Panjub from Kashmir by Hari Chand, scon after he conquered that country
for Ranjit Singh, but has not been found wild there, Dr Stewart thought that
it had been introduced into India by the Moguls. The leaves are shed about
the end of December, and the tree is leafless until March, The flowers appear
in Feb. while the tree is bare ; they are collected and a scented water is dis-
tilled from them, which is mixed with sherbet and is a favourite drink of wealthy
Musalmans in North India,

As grown in Indin, it is o small tree 25-30 ft. high, with short eveet trunk 3 ft,
girth, The Willow-gardens al Luliore, several neres in extent, are on low alluvial
moist land near the Ravi, and consist entirely of mnle trees, The tree is raised
from cuttings ; Lhey are irrigated oceasionally, and are never pollarded. Bark

y or yellowish-brown, cut into irregular smooth plates by longitudinal,
bramching black furrows, with cracked wrinkled edges, and short cross-cracks,

In Europe the Sallow occurs generally as a large shrub, as underwood, and in
woppice-woods ; often n useless companion of more valuable woods in young
thickets, plantations, or coppice-woods, and generally thinned out whenever

le. In Kent there were formerly large extents of coppice of this willow,
or the production of hop-poles, but Lﬁ'ey have mostly given way to the more
fitable Ash and Sweet Chestnut. Tn England it flowers about the end of
arclt or the beginning of April, and the flowering Lranches of the male tree
are nsed instead of palmes in Roman Catholic churches on Paln Sunday. The
bark of this and of several other Willows contaius tannin, and is used for the
mmtum of leather in Scotland and the north of Scandinavia. In Europe
3{ 5 is reddish near ;\IIJP rﬁeutru- ; it is romewhat hell!trj;:. than that of most
er European species, Nordlinger gives 27-39, and Mothien mentions a piece
from Corsica of 46 1D, Rt

© B8, 8 Wallichiana, And.=Tab. LXI.==DC. Prodr. xvi. ii. 223.—Vem.
Buwir, Pb. ; Bhains, bhangli, katguli, N.W.P.

A shrub or small tree, youngest shoots and under side of leaves glossy
with grey silky pubescence. Leaves lanceolate or ovate-lanceolate, smooth,
mot rugose, entire, 2-3 in. long ; lateral nerves numerous, not very con-

p Flowers appearing before the leaves ; eatking densely silky, sub-
sessile, supported at their base by a few foliaceous bracts ; scales black.
Male catkins erect, cylindric, 1-1} in, long ; stamens 2; anthers ellipti
m- Female catkins cylindrie, 3-4 in, dreoping, scaleg black ;

long,
dowuy, grey, slender, } in. long, short-pedic ' 2,
_oroct, subsessile.  Distinguished from mg;m%%



T - e T ; —

tomentum of the smooth leaves and the long female catking with slender
capsules, i

Afghanistan, Kashntir valley, common, also eultivated, 1n the plains near the
Chenab. Mahassa near Simla (7000-8000 ft.) Kamaon (2500-9000 ft.) Nepal
and Bhutan. -Fl. March, April. Baskets are made of the branches, and twigs
are used a& tooth-sticks. it

9. 8. daphnoides, Vill.=Tab. LXIL.—1C, Progr. xvi. ii. 261 ; Hook,
Stud. ¥l 340.—Syn. 8. pomeranica, Willd., and prainosa, Wendl ;
Reich. Te. FL Germ. t. 602, 603. Vern. Bed, bidai, betsu, bell, bushan,
tashal, mudanu, shin, thail, Ph.; Yir, Kashwir; Changma, chamma,
mnalchang, kalehang, West Tibet.

A tall shrub, sometimes a large tree, with glabrous shining yellowish
teddish-brown or nearly black branches, often covered with grey or glau-
cous bloom, easily rubbed off ; youngest shoots slightly pubuescent ; buds
large, ovoid-lanceolate, downy. Leaves 35 in. long, linear- or elliptie-
lanceolate, glabrous, glavcous beneath, serrate ; lateral nervee numerons,
prominent.  Flowers appearing before the leaves ; catking densely eilky,
sessile, seales fringed with long silky haivs, the apper half black.  Male
catking erect, eylindvie, 1-1} in. long; stamens 2, anthers oblong, yellow,
Female catkins eylindric, 2-4 in. long, nodding ; capsules glabrous, eub-
sessile, style Jomg slender, stigmas 2, divergent, ontire.  Tho stipulea of
the Indian and North Asialic form (S, aeutifolic, Willd,) are lanccolate,
of the European form they are semicordate.  The leaves in the inner arid
Himalaya are linear-lanceolate, in the outer ranges they aro hroader, ellip-
tic:lanceolate. There is o variety with velvety branches and leaves.

Common in the inner arid Himalaya, ascending to 16,000 ft.  Indus valley
near Jskardo (7000 ft.), Ladak, Luhoul, Dras, Shayok, Nubra, Piti, Kunawar,
Frequently cultivated (to 14,000 ft. in Ladak). Outer ranges, descen i:rllgtu 2300
ft. (Stewart), Kashmir (Stewart), Muhassu ridge near Simla 8000 ft, (1% Thom-
som), Deoban range (D.B.), Kamaon, Betali Pass at 8700 ft. (Strachey & Winter-
bottom).  Alps and mountuins of Central Europe, descending into the plains
along the ine and other rivers; consts of the Paltic; Bnssia, 8
Amuar. Introdueed to England in 1820, and run wild in Yorkshire,
li’ll:}:ely, within the last 20 years, in North Germany, to fix the grousd on

ilway embankments and cuttings, and on dry sandhills, for which its strong,
]f}ug-mmrling roots render it particularly suitable. FL March, April, later at
high elevations, ) : :

Attaing 60 ft. with o straight erect trunk, ¢-7 and at times 0-12 ft. -
branchlets at times pendalous. Tn Ladak at 15,000 fi. it is a emall tree 15 ft,
high and 3 ft, girth. Roand gall-like knots are not uncommon on the branchus,
Bark usually light grey, in old trees and at great elevations often nearly black
and withi furrows, This species (according to Stewart) is much grown in
Lahoul between 8500 and 11,000 ft., from cuttings 9-12 in. long, genernlly near
it thrives best in light soil, where it sends down long roots. Three trees
ire usually ted together, and they are often bound ronnd with cloth or
branches to protect them against ca The twigs are nsed for hasketa and
*ﬂuht‘lnN.W’.Hmﬂ:{L’ In Ladak the houses are built of willow wattle
ind daub, Twig bridy willow branches are found in Pitili...?mnhulllﬂ
Ladak. The wood of this and of the other eultivated in the arid forest-
less inner valloys is used for pails, tubs, and tools. But the principal

3

£
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use of this and other willows in those tracts is to furnish cattle-fodder. The
trees are pollarded every 3d or 4th year, at higher elevations every bth year
This is done in apﬁnﬁ;]l)efom the new leaves appear, the smaller twigs are given
unstripped with the bark of the larger branches, the wood of these being unsed
a8 In Lahoul the leaves of willows, like the leaves of most available trees,
are used ms litter for cattle.

8. dusignis, Anders, ; DO, Prodr. xvi. ii, 262— Vern, Bitsu, Pb, ; Gir, Kash-
auir,—is o lnrge shrul & small tree, with many strong branches, with tomentose
Vranchlets and semicordate stipules ; differs from 8. duphnotdes by hairy cap-
sules and glabrous, large, obtuse, black ecales of the femmale catkins, Not com-
mon.  Kashmir (5000-5000 ft.), Piti (9000-12,000 ft.)

10. 8. viminalis, Linu. ; Hook, Stud. FL. 340 ; Reichenb. Te. FL Germ,
t. BIT.— Osivr, vsier blane, French ; Korbweide, German.  Vern. Bitsu.

A shrab or small tree, young shoots with dense grey silky pubescence.
Leaves linear-lanceolate, margin yevolute, 4-5 in, long, pubescent or-glab-
rate nbove, densely clothed beneath with soft matted silky tomentum ;
stipules lanceolate, Flowers before the leaves ; seales of cutking brown or
Black at the apex, fringed with long eilky hairs. Male catkins sessile,
erect, eylindric, 1 in. long; stamens 2, anthers elliptic, yellow. Female
catkins subsessile, eylindrie, 2-4 in. long; capsules  in. louy, grey tomen-
tose, subsessile, narrowed into a long slender style, longer then the diver
gent stigmas. 8. Swithiane, Willd,, supposed to be a hybrid of S wim-
inalis and Caprea, has semicordate stipules, the leaves often broader, and
style shorter than the stigmas.

Panjab, Himalaya, Jhelam and Chenalby, 0009000 ft. Kashmir,  Dras
to 10,000 ft. Baspa valley, Kunawar at 9000 ft., Lahoul. 8. Smithiana in
Sikkim 5000-8000 ft. Common throughout Europe, where it is the principal
and: most valuable willow of 03‘3!:!‘-1!&55, on account of its long and tenacious
branches, in Siberia, Songaria, and on the Amur.  FL Mareh, April.

S incana, Schrank ; Reichenb, Ie, t, 596, has the foliage of viminalis, but the
eatkins nre (not at first) pedunculate, the scales and capsules are glabrous, The
stamens are more or less connate at the base,  South Europe, Asia Minor,

11. B. pycnostachya, Aud. ; DC. Prodr. xvi. ii. 309.—Vern. Chany-
mae, West Tibet,

A ghrub or a small tree, young shoots silky-pubescent ; branchlete vio-
lot, brown red or blackish, smooth, shining. Leaves glabrous when full-
m, lanceolate, entire or serrulate, 2-3 in. long, midrib prominent,

a nerves numerous, oblique, not conspicuous. Flowers after the
leaves, scales fringed with long soft hairs. Male catkins cylindric, nod-
ding, on leaf-bearing peduncles ; scales brown, oblong, obtuse ; stamens 2,
filaments connate to the apex or nearly so, Female catkins eylindric,
compact, nodding, 2 in. long; scales black at the capsules gessile,
M{%lsaus, Andersson); style short, thicker at the top, stigmas 2,

At bigh levations in the inner avid Himalay, not common. Zanskar
: E o
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12,000-145000 {1.) Ladak, ascending to 15,000 ft., uften found dying at the
fu'gim elevations, Cultivated at 13000 ft, in Ladak. FI, May, Jute, &:
leaves turn red in Sept., before falling, Generally a slonb 6-7 ft. high, | .
in clumps in driammm-beds, at times asmall tree 16 ft. ligh, with nmﬁ '
2 fltmr&l;. and divaricate branches. - Red and brown galls occur on petioles
and midri

S. oxyearpa, And. ; DC, Prodr. 310, is a monudelphous willow closely ullied
to the preceding sp., and only diffeving by the fl. appéiring with or a little before
the leaves ; larger, more pubescent, serrate leaves; black scales of male and
lirown of female catkins, catkins longer and less compaet, the female attaining
4 in. Kashmir and Kishtwar 6000-11,000 ft. FL June. S. Ledebouriana,
Trautvetter ; DC. Prodr. 308, of the Baikal and Altai mountains, in Songaria ;
Elbrus in North Persia, is similar to S. pifmosrad:ya. N )mqmrﬂ:fm
Hook. Stud. FL. 342—8yn, S, Heliz, Linn, Reichenb. Te. FL Germ,, tah, 682-
5835, is a glabrous shrub, with lanceolate serrate, often OP weite leaves, fl. bofore
the lms, acnl:;t dnr:r(l:ul]uilred silky, ut.u.n;elm muundle l}lmus, unthers red bee
fore ting, afterwards Dlack, capsules short, ovoid, obtuse, sessile, stigmus
subsessile, ovate, Common in Osier-bieds of Eupgland, France, and G ~
Eirope, North Asia, Persin, and Asia Minor. Mixed with this sp. and i~
inalia is often found an intermediate form, believed to be a hybrid between the
two: 8. rubra, Hudson ; Reichenl, le. FL Germ. t. bs6, with leaves soft-
pnll)osceut beneath, margin revolute, stigmas lingar on a shorter or longer filiform
style.

12. 8. angustifolia, Willd. ; DC. Prodr. xvi. ii. 315. -

A low shrub, with long virgate, glabrous branches ; young shoots silky-
pubescent. Leaves narrow-linear, } in. broad, subsessile, 1-2 in, long,
midrib prominent. Flowersafter the leaves in subsessile cylindrie catking,
with a few leaves at their base ; scales yellow, oblong, obtuss, glabrans,
Stamens 2, filaments connate, bearing two Z-celled anthers. Capsu
sessile, grey with silky adpressed hairs, narrowed into a short style hears
ing two 2-cleft stigmas,

Inner arid Himalsya, 7000-12,000 ft. Tskardo, Shayok and Nubra valley
also cultivated), Zanskar, Afghanistan. North Persin, Songurin, Caucasus, Ur:t d

May.
Beveral species of Willow form small procumbent shruls on the higher e |
3
in., ‘

of the N.W. Himalaya ; the more cummon arve : 1% S, fabellaris, Anders,
Reise Prinz, Waldemar, t. 90, with obovate seute crenate Jeaves, blade §-1 in,,

petiole { in. long, szales oblong, a8 long ns capeules ; Drils, Labounl, K

11,000 éo mm?)s ft. 2.8 Ln’mlicyam? Wall.; DC. Prodr. 206, wﬁimu -

ceolate or cn'?ﬁﬁ-hncauhte leaves, scales ovate, shorter than ca Kuunon

(100014000 f), Nepal, Siian (. 16,000 ft.) Poth arewh the

B 1 B e e .nﬁdmam:"
_ us, etyles & €y are near ied to L.}

TReichenb, Ie. FL Germ. tab, 558, which i its the and the

|

and Austria, and they are somewhat similarto §, il
) Fl. 341 ; Reichenb. t. 558, which, however, has longer
catkins, hairy capsules and retizulate leaves,

~&"
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. 2. POPULUS, Tournef,

" Leaves broad, rarely lanceclate or linear ; petioles generally exceeding
one-fourth the length of leaf, the leaves of shoots and suckers often differ-
ently shaped. Beales of catkins caducons, ohovate or rotundate, erenate
lobed or cut. Disc flat or cup-shaped, often oblique, membranous or thick
ond slightly fleshy. Stqmens 4-30, inserted on the disc, filaments gener-

less than twice the length of anthers, Stigmas 2-4, often Johed. Cap-
sule 2- 3- or 4-valved, with the valves spreading, each valve bearing a
placenta along its madian line.

,Caﬁaula 2-valved.

udswiscid ; leaves und catkins glabrous . p ; ; 1. P, nigra,
Buds liniry ; leaves white-tomentose benenth, eatkins bairy 2, P. alba.

Cnssnla erally 8- or 4-valved, rarcly 2-valved.
| apsule pedicellate ; leaves of different shapes, some linear,
others brond-ovate, ent and lobed ‘ . "

Capsule pedicellute ; leaves cordate, eiliate 5 .
Cupsule subsessile, rugose ; lenves ovate, not ciliate

P. euphratica.
P. cilinta.
P. lalsamifera.

S g0

1. P. nigra, Linn. ; Hook. Stud. ¥1. 335 ; Reichenb. Te. FL Germ. t
61Y. Bluck Poplur—Nern., Sufida, Ph, plains ; Frast, Kashrir ; Prost,
mmak’m!, Chenab; Kramali, biuns, do, Sutlej; Yarpo, yilatt, kabibl,

. (Safedar is the Persian for Poplar.)

A largo glabrous tree with spreading, or (in N.W, India always) erect
branches, forming a narrow cylindric crown (P. pyramidalis, Rozier—
Byn. P. fastigiata, Desf., the Lombardy Poplar). DBuds viseid. Leaves
glabrous, subcoriaceous, broad-ovate rhomboid or almost triangular, nearly
a8 broad as long, crenate and acuminate ; blade 2-4, petiole 1-2} in. long;
3 basal nerves, midrib penniveined. Male catkins compact, red, glabrous,
stamens 15-30. Femalo catkins glabrous, lax, drooping, dise shallow, in-
distinetly dentate, pedicel shorter than cup ; stigmas 2, subsessile, broad,
obeordate. Fruiting catking 4-6 in, long; capsules 2-valved (always?)
padicels shorter than capsule,

Planted in the N.W. Himn.la{a. particularly in Kashmir, and in the basine
of the Jhelam, Chenab, and Sutlej rivers (Kunawar te Spui and Dabling), be-
tween 3000 and 11,500 ft., in Laduk ns high ss 12,600 ft. ~ Ovcasionally ted
in the plains, at Lahore, Peshawar, Hushiarpur, and elsewhere. Nearly always
the cupressiform or pyramidal variety, The tree is common in Afghanistan
(wild, according to Griflith, at Shekkabad, near Kabul, at 7600 ft.) The

ng variety is wild in rl!h.lrtnpe: (naturalised, not indigenous in England),
and throughout North and West Asia. . Koch (Dendrologie, ii, 459) states that
in Hungary, South Russia, and Asin Minor, the tree has more erect branches,
forming an elongated crown, similar to that of the Lombardy Poplar. The latter
has long been cultivated in Ital{; it iz not, however, mentioned by classical

1]

rs, and must have been brought from Asia by the Arabe, or at a later
~ From it was introduced into France in 1749 (Mathieu), and into Eng
(in 1758 (Loudon). Like the Weeping Willow, it has maiutained its
~characters unaltered, having always Eam from cuttings. it of
Ahe Lomburdy Poplars in Europe are male ; the tree of it i

-
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scarce. In India the tree does not often flower, hut imens in F |
(collected in Kashmir by T. Thomson) ave in Herb, Kew. The tree is :
in winter, and the leaves turn yellow before being shed. The ‘pymnﬁdn_l Poplar
in N, W. India has the same shape, and attains ihe same size (90 {1, high, 6-8, some-
times 10-12 ft, girth) as the Lombardy Poplar in Europe ; it is generally planted
a5 an avenue-tree—a very fine specimen of a poplar avenue is the one near Siri-
nagar in Kashmir, about a mile long, perfectly straight, lining a road whicl
runs east and west across the fine grassy plain towards the Takhti Sulituan, Dr
Stewart estimated the number of trees at 1700 ; they are,90-105 ft. high and 6-%
ft, girth, many of the trees with dry branches st the top, In Ladak the trees
do not exeeed H0-60 ft.

The Lombardy Poplar, when old, has o furrowed and often twisted trunk ;
the bark is grey, rongh with numerous vertical cracks and fissures. The wooci
i« whitish brown, near centre very soft and light, even-grained ; its strocture is
similar to that of 7. alba.  The weight of the Lombardy Poplar wood is between
249 and 27.4 1b,, that of the round-headed Dlack Peplur 24.3 to 32.4 1h. per
cub, ft. (Nordlinger), In Afghanistan it is, like the white Poplar, used for grapes
boxes. In Europe the wnan of the black Poplar is used for planking, packing-
cages, wooden shoes, and (in Italy) for window-blinds. Paper is also made of
it. The wood of the Lombardy Poplar, which is often kuotty, 18 ﬁ.n Franee)
somesimes uged for veneering. ~The black Poplar pollards well,  Both kinds
are rapid growers ; the Wack ]‘n[]ﬂm' attaing 80 ft. and a diam, of 2 ft. in B0
veurs 3 they are always propagoted from cuttings ; the black Poplar is useful to
fix the soil on slopes too dry for the Willow. In India the tree is often lopped
fur cattle-fodder,

2. P. alba, Linn. ; Hook. Stud. F1. 335 ; Reichenb, Ie, Il Germ. t. 614.
—White Poplur, Abele.  Sither pappel, German ; Peuplier blane, French,
Vern. Sperdor, spelda, AMfg. ; Chitta (white) bagnu, safedar, jangli frast,
Jras, prist, viklan, sannun, chanan, mal, b,

A large tree, the current year's hranchlets, buds, petioles, and nnder
side of leaves with dense white, soft, cottony tomentum. Leaves ovate,
with obtuse sinuate lobes, those of luxuriant shoots deeply 3-0-lobed,
blade 2-4, petiole 1-2 in. long, basal merves 5, the midrib penniveined.
Catkins hairy ; male flowers 4-10-androus, Female catking : disc ghallow,
entire, stigmas apparently 4, rcally 2, cach of 2 linear lobes, Pedicels
ll;?g:i than disc and shorter than ovary. Capsule sghort-pedicellate, 2-
valv

Wild and cultivated in the N.W. Himalayn between 4000 and 10,000 ft,, on
the Jhelam, Chenab, and (planted only) in Kunawar above Miru and Poari, on the
Shuyok in Chaorbat g high up as Turtuk (9200 ft.) Planted in the Peshawar val-
ley, the trans-Indus territory, in the Panjab plains (ot common), and in Sindh,
Wild and Ehnwd in Afghanistan, Beluchistan, North Persia, Cancnsus, Siberia,
Songaria, , North Africa, Flowers in early spring, before the leaves ; these
come out in (in the plains). Inf India a moderate-sized tree, 30-40 ft, high,
firth 6, rurely 8 ft. In Europeoften attains 100 ft., with a tall straight stem
60 ft. Jong, and a dism. of 6-10 ft. Bark 3-§ in. thick, light- or yellowish-grey,
smooth when g, getting darker and rough when old.  Wood white, with a
reddish | wn near the centre, soft and light, but even-grained. Not much
valued in Tndis. In Afghanistan the ehallow round boxes in which mem are
E'M for Gxport to Ind‘.l!nm;nmie of the wood of this species and of /. nigra.

Mﬁg&bmmmﬁm medullary mys, and numerons small pores
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1
uniform in size and uniformly distributed, annual rings fairly distinet. Weight
- 2635 1b. (delhge.? In Europe the wood is much in request !D:&Gn i
the hottom planks of carts and waggons, for turning, and toys. In India it is
genurall%msed from enttings, often of large size. The growth is rag'd 3 the
tree (in Europe) attains a dinmeter of 2-3 ft. in 50 years (according to ien,
a iam, of 2 metres in 40 years). Like most Poplaxs, it sends up abundant root-
euckers, The Indian tree does not often flower, epecimens in fruit, collected in
W. Tibet by T. Thomeon, are in Herb, Kew. Dr Stewart states that he neve
saw & tree in flower or fruit.

P. canescens, Sm., the Grey Poplur of Turope, leaves hoary, and afterwards
glabrous bheneath, is by Hooker Uf!l-“ﬁl'.(] as o sub-gpecies under P, alba.  The
wood takes a good poligh.

P. tremula, Linn, ; Hook, Stud, Fl, 335 ; Reichenb, Ie. Fl. Germ, t. 618—
the Aspen—Tremble, Frenchi; Aspe, Zitter pappel, German; belongs to the sume
group as P. alba, with 2-valved capsule and pubescent buds, The leaves ar

ubescent when young, almost orbicular, on long slender pedicels, dentate with
obtuse teeth, the leaves of shoots and suckers are aifferent, larger und
shart-petiolute, Europe, North and West Asin, Africa. A moderate-sized, some-
times a large tree, spreads widely Iy means of root-suckers, and is often” very
inconvenieut in c'.:':]llpiu{'-“'nudn and thickets of hardwood trees. The wood 1s
white, and of late has been much sought after for the manufacture of paper.
Burekhardt, in his excellent work, © Sien w. Pllanzen,” 4561, states that in the
north-eastern Harz forests the price of this wood has inereased sevenfold
within o short time on that account.

3. P. euphratica, Olivier,==Tab. LXIIL =D, Trodr. xvi. ii, 326.—
Syn, P. diversifolin, Schrenk. Vern. Bakan, bhan, janglt benti, safedar,
- Pb.; Bahn, Sindh ; Patki, Brahui ; Hodung, Ladak.

A large glabrous tree, extremities sometimes hoary ; buds slightly pu
heacent, not viseid. Leaves corinceous, most varinble in shape, those of
soodlings, young trees and luxuriant shoots, pollard- and coppice-shoots,
linear, short-petiolate, 3-6 in. long, those of older treee and on branches
with short internodes, generally broad-ovate rhomboid or cordate, blade
2.3 in, long and equally broad, often broader than long ; petiole 1-2 in
long. The broader leaves have generally the upper half dentate, cut or
lobed, they have also 3-5 basal nerves, aud the midrib penniveined ; the
narrow leaves are entire, without prominent lateral nerves. All kinds of
intermediate forms are frequently seen on the same tree, and on the same
branch the lower leaves are often brond, and the upper narrow, lanceolate.

In Tibet the leaves vary much less than in the plains of the Panjab.;

tkins lax, nodding. Male fl.: scalus oblanceclate ; disc on long slender
pedicels, flat, 8-cleft ; stamens 8-12, anthers oblong, quadrangular, longer
than filaments. Female fl. pedicellate, disc membranous, caducous,
tubular with 8-12 linear segments ; stigmas 3, more or less irregularly
crescent-shaped, narrowed into short styles. Capsule lanceolate, open-
ing into 3, rarely 2 valves, }-} in. long ; pedicel slender, shorter than

b .

Common in the forest belt of Sindh along the Indus, particularly in
and middle Sindh, where its seedlings q:ringgnp'm ﬁmnﬂgﬂl L

v
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. are formed every year by the action of that river, There the Poplar forms
| standard trees over the underwood of Tamarisk (p. 22). Not uncommon fn
the valleys of the Suliman range to 3000 ff. on small feeders of the Indus,
and also found in nooks and corners alonﬁ the main river between Dohra
Ismail Kban and Attok. Higher up the Indus and its feeders, it is known in
Ladak, it is common in Nubra along the Shayok river, growing in pure sand
(Thomson, West. Him, 191). Dr Stewart mentions a tract along the (Nubra
river at 10,500 ft. almost a mile long, coveged by itf a plot of over a score
trees at 12,000 ft., and an oceasional tree at 13,500 {1 he tree 18 also wild in
the Southern Panjab (feruale more common than male trees), forming thickets
along the lower course of the Sutle) river, abont Multan aud between the Sutlej
and Indus, Tt has not been found, however, wild on any of the other Panjal
rivers in the Himalaya or along their upper conrse in the plains, It has been
reported from Lahoul ; but Dr Stewnrt, who botunised over both hranches of the
Chensb in that district, the Chandra and Pagha, to the upper limit-of trees,
never found it, nor was it reported by the Rev, H. Jwschke, It is common]
Jﬁlnntedin gardens and on roadsides in the plains of the Panjab, and thrives wd]v,
he tree is indigenous in Afghuanistan (abundant near Kandahar), in Songaria,
on the Sir Daria in Turkestan (Fedtschenko), in Kurdistan, on the Euphrates
und Tigris, between Shiraz and Aboushir in Persia, in Central Amhinpﬂungm
river Jordan in Palestine, and along ravines in the hills of Oran in A
(Bourgeau). On the banks of rivers, which form its principal habitat, the tree
is often gregarious, It is nearly leafless from Jan. to March, and flowers in Feb.,
the seeds ripening between April and June, While in flower it is either leafless
or with a few old leaves left.

In the Sindh foreste the tree attains 40-50 {t, and a girth of 5-8 ft.; the
trank is regularly shaped, but not very straight, In Laduk it is 20 ft Ligh,
with a girth of 3-4 ft. Park 4 in, thick, marked with irregular vertical furrows ;
iuner bark fibrons, Where the tree is pubject to inundation, the lower part
of the trunk often gets covered with short horn-like roots, simiilur to what 8
seen on Willows, and from the wood of the trunk short hard spine-like
cesses are often found projecting into the inner part of the bark, as in Ultmus
(p. 434), The wood is harder and more compuet than that of the preceding
species ; the outer wood is whitish, the inner reddish with dark-brown veins,
nearly black in old trees, The medullary rays are fine, numerous, the
are much larger than iu mgra and alba, they are unifurml?' distributed, solitary
or in groups of 2-5. Ia the Bouth Panjab the wood is only used for the llnﬂ
of but in Sindh it is employed largely for heams, rafters, panelling,
turnery. Most of the lacquered Sindh boxes are made of this wood, On the
Enphrates and Tigris it is also nsed for planking and host-building, It is @m-
ployed as fuel for domestic use in Sindg‘ and the South Panjab. e heating
Eowm are not great, and it is therefore not much nsed for the river steamers ;

ut in Ladak, where fuel is very scarce, it is much prized. The leaves fur-
nish fodder for goats and cattle, and the tree is lopped occasionally for that
pose both in the plains and in Tibet, Gun-match is made of the inner in

and the bark is given as a vermifuge. The tree grows rapidly (3-4 rings
per in. of radius), the annual rings are often unequal in width ; it throws out
numerous root-suckers, and becomes troublesome in gardens, It coppices vigs
orously ; in Sindh coppice-shoots are often nsed for and it bears ds
ing for a long time. ' §

4. P, ciliata, Wall. ; Royle I t. 848, Vern, Sufeda, bagnu, phalj,
rhlassu, phalsh, ban phrastu, dud phras, asan, nuali, rikkan, saki,

fulis,
 cintin, krammal, P, "

. -
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the annual floods have receded, on the fresh’ alluvial deposite (Katchas) which
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A large tree, with lanceolate, viscid, resinous buds, the yellow resinous
gometimes secreted in masses ; young shoots slightly pubeseent.
ves pale and pubescent along nerves beneath, cordate, acuminate,
dentate, with obtuse, glandular, ciliate teeth, otherwise glabrous, blade
3.7, petiole 2-b in. long ; basal nerves 3, the midrib prominent, penni-
veined. Female catkins drooping, compact while in flower, lax in fruit,
Dise large, enclosing more than half the ovary, dentate with rounded
obtuse teeth, pedicel horter than disc, but lengthening out in fruit.
Btigmas 3-4, large, obeordate, subscssile.  Fruiting catkins 6-9 in. long,
pendulous ; eapsule ovoid, }-4 in. long, 3-4 valved, ench valve bearing n
placenta on a black median line ; hairs of seeds as long as capsule ; pedi.
celes as long as capsule.

Himalaya, at 4000-10,000 ft. from the Tndus to Bhutan in mixed forests, most
eommon north-west of the Jumna,  In Kunawar, Rarang is its upper limit ; it
is not uncommon near Chini and Pangi, but there is no procf nlf its having
been found in the inner arid truet either on the Sutlej or on the Indus, Tt has
not been found trans-Indus, hut Dr Stewart thought that it would probably e
found higher up on the Suliman range tuan where he had been, and in his MSS,
lie entered Shdwa as the Pushtu name of the tree. The Jeaves are shed in
Ogtober, and turn light yellow before falling ; the new leaves come out early in

ing, with or soon after the flowers,  Attains 60-70 ft,, with « tall, erect
straight trunk, 6-8, occasionally 10 {4, girth, often ridged and alimost buttressed,
Bark grey, smooth with vertieal wrinkles,  Galls, Drittle, brown, sulglobose,
1 in, diam, are often found on young branches,  The leaves somewhnt resemble
thoee of Fieus religiosa, and the tree is sometimes called pahard prepal, with
the least breath of wind they make n continnons Huttering noise. The wood
is soft, white ; water-troughs ure mude of it.  The leaves are valued as fodder
for goats.

b. P. balsamifera, Linn.—Syn. P, suavcolens, Fisch., and laurifolin,
Lodebour ¥l Ross. iil, 629. Vern, Phalsh, makkal, pakhshu, pakh bit,
kvamal, Pb.  Berfa, changma, yarpa, magkal, mahal, West Tibet.

A large tree, with long, angled, flexuose, graceful branchlets and viscid
reginons buds, youngest shoots slightly pubescent. Leaves often crowded
af the ends of short lateral branchlets, subeoriaceous, giabrons, pale, often
fawny beneath, ovate, acuminate, dentfate, blade 2-5, pehiole 1-3 in. long.
Male catkins cylindrie, drooping, rachis angular, slightly winged ; dise
pedicellate ; stamens 20-30, filumentsslender, longer than anthers. Femala
eatkins lax, drooping, 5-6 in. long when in fruit; rachis generally hairy.
1ise cup-shaped, or turbinate, sinuate-dentate. Owvary rugose, often

; stigmas 2-3, broad, 2-lobed. Capsule subsessile, girt at base by the
glabrous yellow dise, 2-4-valved, cach valve bearing a placenta on the
anside along ita median line,

Commonly planted in the inner arid N.W. Himalaya. Lahoul (8000-10,800
ﬁ.;, Knnawnyr fmmm ft.), Piti (10,000-13,000 ft.), Zanskar, Ladak (to 14,000
ft.) Wild on the Shiiyok in West Tibet, and throughout North Asia and
North America (Tacakamac tree). Also in Afghanistan @ydaﬂﬁ'mﬂn
Solmoesh river, Stewart). Hardy in England. FL. Apnl-May : tl &%
ripons in Aug. and Sept. Attains (in Tibet ot -moderate elevations) 60~
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and a girth of 6, sometimea 9 ft. Trunk not very tall, often gna T
a broad rounded, or more ﬁvz&;mﬂly oval, Bometimes approxs
: to the cypress shape. Bark nrrowed an muqh. Mﬂw
Galls are common on leaves and branches. Leayes and branchlets are of
balsamic juice, which stains paper ; balsam also exudes on a fresh cut between
bark and w The trees are often lo for cattle-fodder. A tincture pre-
pared from the buds has been used medicinally in North America.

Ouome LXXIL CUPULIFERZE,

Trees, rarely shrubs, with scaly buds and alternate simple leaves with
decidupus stipules. Flowers monoicous. Male flowers in bractente spiles,
eatking or heads, rarvely solitary. Perianth nune, or consisting of 5 or more
lobes or leaves. Stamens 5, or more, rarely fewer ; anthers 2 - celled.
Female fl. : 1 or several enclosed in an involucre of free or more or less
connate bracts. Perianth aduate to ovary, limb minuote, indistinet, or
more or less regularly toothed. Ovary inferior, generally 2-3-, in a fow
cases more -celled ; styles as many ns cells.  Froit indehiscent, generally
l-seeded, morve or iess enclosed in the enlarged foliaceous or hardened in-
voluere. Seed large, solitary, varely 2 or 3 ; testa thin; albumen none ;
cotyledons thick, fleshy, farinaceous or oily ; radicle short, superior,

Male flowers in heads or in lax iuterropted eatking or spikes ;
perianth of 4-10 lobes or leaves ; anthers 2-celled, cells
connate ; ovary 3-7-called, 2 colluteral oviles in each cell.
(Order Cu ml{}'trm of most anthora. )
Fruit a gland (acorn), solitary, 1-secded, the lower part (rarely
the entire acorn) included in cup of imbricate scalos
or concentric belts . R = - ; P . 1. Quencus,
Frauit of 1-3 generally 1-soeded nuts, enclosed in a thick cori-
aceons prickly involucre, opening irregnlarly ;
Male flowers in dense eylindrical drooping catking; perianth
none ; stamens inserted on the base or inside of « broad
seale ; anthers 1-celled, or 2-celled with distinet cells; ovary
2-celled, one ovule in each cell.  (Order Corylacen: of most

2, UASTANOPEIA,

anthors. )
Pruit small, 1-seeded, in the nxil of large folinceous bracts in
drooping spikes . . : 5 : 3 x , 3. Canrmivog.
Pruit n -gealed nut, enclosed in o large cut nml
lobed, sometimes spinescent, sheathing involuere . ¥ 4, Convrun,

1. QUERCUS, Linn.

Deciduons or evergreen trees, with entire or serrate, corinceons or sub-
coriaceons leaves. Male flowers in drooping catkins or erect spikes. Peri-
anth 3-8-lcbed, stamens as many as lobes, or more numerous ; anthers hairy
or glabrous, cells connate. (A rodimentary ovary in subg. Pasania.) Fo-
male flowers in clusters or spikes, rarely solitary, each flower enclosed in
an involuere of numerous bracts, which in fruit form a cup, and are either
intbricate or connate into concentric belta. Limb of perianth minutely

toothed. Ovary 3-celled, with 2 ovules in each cell ; styles 3, stigmatose



ovules at the base or tha top of theseed. The cobyledons ave thick fleshy,
as a rule farimaceous, in a few cases oily (candles are made of the acorns
of an oak in New Grenada). :

' Of this large genus 281 sp. are described in De Candolle’s Prodromns, A, §,
(Ersted, in his introduction to “ Liebmann, Chénes de l'Amérique tropicale,” 1868,
proposes to divide it into 4 genera, with the-following diagnostic characters, three
of which contain species,described below :—

Styles stigmatose along the inner surface ; male
flowers in drooping catkins ; leaves generally
serrate or lobod.

Seales of cup imbrieate 4 P .
Scales of enp in concentric belta . .

Styles stigmatose ot the apex only; male flowers
in erect spikes ; leaves entire,

Beales of cup imbricate . 5 . ; « 3. Pasawi. (18),
Seales of cup in concentric belts 4. CYCLOBALANUS.

I T TN TG T A -

Quensos (1-15).
. Uvoronaranorsts (16,17).

1o

Under this arrangement the species of Quercus are American, Enropean, and
West Asiatic, whereas the species of 1he other genera are confined to Eastern
Asia and the Indian Archipelago, with one exception, Pasania densiflora, (Eret,
of California. The following clavis includes (in brackets) the more important
European and West Asiatic Ouks.

Lenves serrate dentate lobed or pinnatifid ; male fl. in pen-
dulous catking, without rudimentary ovary.
Cup with imbricate scales, adpressed or spreading (Quercus,

(Ersted).

Beales closely adpressed in the ripe fruit, more or less
connate at base,

Leaves persistent until winter, generally beyond the
appearance of the new leaves; styles linear or
linear-clavate.

Full-grown leaves tomentose or pubescent beneath.
Acorn glohose, supported at the base by a flat or
slightly concave cup ; main lateral nerves 8-
12 pair, bifureating . : . 5 .
Acorn eylindrico-conieal, the lower half or third
part enclosed in a hemispherieal enp.
Maiu lateral nerves 6-12 pair, not prominent . 2. @ Jex.
Main lateral nerves 10-20 pair, prominent.
Leaves 4-8 in, long, rusty or tawny-tomeninse
lieneath ; main lateral nerves 10-16 pair 3. Q. lanuginona,
Leaves 8-6 1, long, groy-tomentose beneath ;
main lateral nerves 14-20 pair . 4, Q. inoana.
Full-grown leaves glabrons on both sides .. b Q. dilatata,

1. Q. semecarpifolia.

Leaves deciduous in antumn ; styles short, thick,
clavate, and often lobed.
Leaves dentate, deeply lobed or pinnatifid ; main
lateral nerves 6-12 pair.
Lmv{: glnma, E:‘lmr't- etiolate, with auriculate @ Q )
se; froit pedunculate . ' . . . pedunculata,
Leaves pubescent beneath, narrowed into petiole ;

froit sessile . e e e Q searbiRarl
Leaves velvety beneath, pubescent above ; fruit
short-pedunculate

| ) . - . . - ‘8-_ Ml =
" + Loaves dentate, mnin lateral nerves 10-14 pair . (9. Q. lusitanica,)
S
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Sealesfres, sprending or seflexed in theripo fruit; styles -
& -
* Main lateral nerves 6-10 pair ; leaves dentate lobed

e
Bran glabrous ; leaves deciduous in autumn
(in some varieties later), pubescent beneath . (10. Q. Cerris.)
Branchlets tomentose ; leaves deciduons in spring,
tomentose L B . i .« (1L Q. Hrileps))
Main lateral nerves 6-10 pair; leaves persistent, den-
~ tate, tomentose beneath, . =
Fruit on the current year's shoots  » . . (12, Q. Suber.)
Fruit on the previous year's shoots . (13. Q. ocel
Main lateral nerves 14-16 puir, each nerve terminat-
ing in a long fing subulate serrature ; leaves
deciduons . a i : - 7
Main lateral merves indistinet; leaves percistent,
glabrous when full-grown, with sairwm:{'ut toeth (15, Q. coccifera.)
Cup with eoncentric belts (Cyclobalanapsis, (Ersted).
Leaves pubescent heneath, 3-6 in. long; muin lat.
nerves 10-14 pair . ' i 3 .18, Q. annwdata,
Leaves glabrous, white heneath, 6-12 in. long ; main
lat. nerves 20-25 pair 4 . " . . 17,0 Q. lamellosa,
Leaves entire ; male fl. in erect spikes ; stamens surrounding
a rudimentary ovary (Pasania, (lrsted) . ; . 18. Q. sploata.

i)

14. Q. serrata.

According to A, De Candulle, the abortive ovules are in spp. 1-15 at the base
of the fruit, generally attached to a more or less clongated placenta, hut in €.
spicata, and probably in Q. annwlata and lamellosa, at the top of the fruit.

1. Q. semecarpifolia, Smitl.=Tab. LXIV.—Wall. L. As, Rar. t.
17¢.—Vern. Barchay, jangal ka parangi, Jhelam ; Krew, khareu, kriti,
I:hetm.h, Ravi ; Karshu, karsii, karzu, sauj, Sutlej w Sorda; Ghesi,
Nepal.

A large tree, leafless for a few weeks in spring, the spring shoots catkina
and. y leaves with soft hairs, Leaves coriaceous, rigid, glabrate above,
densely clothed beneath with ferruginons fomentum, very variable in
shape, subsessile or short-petiolate, elliptic- or obovate-oblong from cordate
base, obtuse, 2-5 in. long, entire or dentate with long, subulate, spines-
eent teeth, main lateral nerves 8-12 pair, generally bifureating and branch-
ing at half their length, prominent benenth, and impressed on the upper
sile of leaf, Male flowers in drooping elender catkins 2-3 in. long, the
catkins generally fasciculate, from the base of the spring shoots, or from
the axils of fallen leaves on the previous year’s branchlets. Bracts broad-
ovate, ciliate. Perianth-segments obtuse, ciliate; stamens 6-18, anthers
glabrous, apieulate. Female flowers in short-pedunculate spikes; styloa
3-5, elongate, linear, recurved. Scales of cup membranous, brown, ovate-
lanceolate, obtuse, softly hairy. Acorn globose, 1 in. diam., glabrous,
black or dark brown when ripe, Bup]’i';mhd, but not enclosed, by the small,
coneave cup ; the ripe acorns on the current year's wood. The leaves
of young trees or young shoots are generally dentate, but entire and
dentate leaves are not rarely found on the same branch,

Safodkoh at 10,000 ft. N.W. Himalaya, mostly on horth and north-west slopes,
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between 8000 and 10,000 ft. . occasionally descen 6000 and ascending
12,000 ft. Nepal, Bhutan. Leuafless for o ahm%d in April and May, th
flowers generally appear with the fresh leaves, sometimes in June ; the fraif ri
in August, and soon falls to the ground, where it often germinates within a fo
days. Generally gregarioug, often covering considerable areas to the exclusi
of almost every tree of other kinds, ot rarely forming ﬁe upper limit of fore:
vegetation, gm.ins a larger size than any oak of the N.W.
T70-80 ft. high, with 7-8 ft, girth, ave not rare ; they often attain 12 ft., and D
Stewart measnred one 10 ft. girth-at 5 ft. from the gronnd, the tronk bifuren
ing at 10 ft. In Nepal, Wallichsmentions 80 to 100 ft., with a girth of 14-18 {
na common dimensions.  Where the young trees have grown up eclose together
the Karzu has an erect, straight trunk, elear of bravches. The growth of th
treq is generally slow, 10-16 rings per in, of radius. Bark grey, ent by shallo
cracks into small four-sided seales, with truncate corners.  Wood grevish-brow
hard and heavy, medullary rays fine and numerons, In the hills it is used fo
building, door-frames, hedsteads, carrying-poles, helves, and ploughs, but it i
said to warp and to be liable to be eaten by insects. Owing vo the remote lozali
ties where 1t mostly grows, and 1o iis ﬁmut weight, it has not been exported u
the plains, Yields excellent charcoal.  The leaves ave commonly stored a
winter fodder for cattle,

- P ye - ' —
[

2. Q. llex, Linn, Holm Oak—Yense, Fr. 3 Leeeio, It—8yn. Q. Baloot
Guill, ; DC. Prodr. xvi. ii. 38, Vern. Charved, serei, balif, Afg. ; Sper
eheret, pargai, kiveranja, Trans-Indus ; Char, bharsu, kharew, drri, g
yirl, heru, (kathan)ban, bre, brekehe, T'h.

A middlesized evergreen tree, often only a shrub, the shoots of the cut
ront year pubescent, with grey stellate hnirs.  Leaves 2-3 in, long, coria
goous, exceedingly variable in shape, elliptic or oblong, entire, or witl
Inrge spinescent teeth, petioles and under side clothed with soft gre)
tomentum, upper side at first pubescent with stellate hairs, afterward

brate, main lateral nerves 6-12 pair, not prominent. Male flowers i
slender drooping eatkins, the catkins in axillary fascicles, perianth some
what irregularly divided into 4-5 membranous ciliate segments. Authers
(in the Indian specimens) hairy, shortly and obtusely apiculate. Ovar
eonical, soft-tomentose, exserted ; styles 3.5, linear-clavate, spreading, sur
rounded at the base by the acute, more or less distinet scales of the periant
Fruit pedunculate, rarely sessile, generally 2-3 acorns at the end and angle
of a flexuose peduncle, shorter than the leat, Acoruzat first nearly enelost

""in the campanulate or turbinate cup, when mature eylindrie with eonica
top, light brown, glabrous, shining ; scales of cup closely adpressed, hoary,
base ovate, narrowed into a linear or lanceolate apex, the vipe acorng ot
the current year's wood. A variety with eatable seed is Q. Ballota, Desl.
Th. Kotschy (Die Eichen Europas u. d. Orients, t. 38) deseribes and
fignres the anthers of Q. Ilex as glabrous, but there are specimens from

and other purts of the Mediterranean with hairy anthers, It is s

matter for farther inguiry whether in this section of Quercus this is a

good specific character, The Indian and Afghanistan specimens have
ensely hairy anthers, and short nearly oval leaves, p
North-East Afghanistan,. Kafliristan, on the Safedkoh ing to 1

"t Abundant ongthu castorn ﬂwks?fn,!he Suliman mnga'(m ) %
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north of the Peshawar nﬂp§ at 3500 ft. Arid tracts of the inner yon
thuﬁpnr Jhelam, Chenab, Ravi, and Sutlej, generally between 3000

it. Kunawar its lower limit is Chergion and Panwi, its upper Teling and
Purbni, The Holm Oak is also indigenous in the entire Mediterranean region,
extending in the west of France north to the Loire, and in a few places oven
farther he, Finisterre). Forms extensive forests in Proven |
Spain, Sicily, Corsica (in the r«:Emn of P. Pinaster, above the zone of Phil

rbutus, Pistacia, and below the forests of Pinus Laricio). It is known

Asin Minor, near the Black 8ea, and De Canglolle qudtes it from Palestine ; but
o3 far as known at present there is a gap in its range of distribution between
the Mediterranean region and Afghanistan, which seems to favour the main-
tenunce of Griffith's species, Q. Baloot. There is, however, no essential char-
acter separating the Indian from the Mediterranean tree, and 1 therefore follow
T Thomson, who first identified them (Western Himalaya, 73). The treo was
introduced into England in 1581, is commonly planted, and attains n lorge size,
In favourable seasons the acorns ripen regularly at Kew. 1t is hardy in south-
west Germany, not in the north am{ north-east.  FL April-May. 1n France the
fruit ripens in Sept. (Mathieu), in England in Nov. In Enrope the leaves ramain
two years on the branches, Gregarious, but not often forming dense or pure
lorests ; in N.W. India sometimes associated with Olea,

In India generally attains 20-40 ft., with a short straight trunk 5-6 ft. girth,
but is often seen of farger gize. In Afghanistan it is often a large shrub, and in
central France it grows in the same manner, It is o slow-growing tree, but
coppices vigorously ; there are extensive coppice-woods for fuel and bark in the
gouth of France (e, near Draguignan). Seedlings have a long straight tap-root,
The berk is light- and dark-grey, often nearly Dlack, tesselated and cnt into quads
rungular plates by wavy longitudinal furrows and straight transverse smaller
eracks, somewhat resembling the bark of Reptonia buxifolia, Sapwood small,
whitiaix, heartwood dark-brown, often mottled or with darker patches, and in
ol trees the centre wood often reddish-brown or nearly black, the anmual rings
indistinet. Pores small, medullary rays very broad (1-4 line), giving aa irregu-
lurly reticulate appearance on a vertical section, The wood 18 close-
very hurd and heavy ; the weight of the European tree varies between 60 g
69 1b, per cub. ft. It warps, twists, and splits much in seasoning, but takes a
fine poEiah, Ploughs and other agricultural implements are made of it where it
grows in the N.W. Himalaya ; and guantities are imported into the westorn
Panjab from the Suliman range, in the shui[n.- of short cylindrical pieces, called
Kharanja ka bazu (arms of oak), to be made into tool-handles. The wood is ex-
cellent i‘gml and much of the fuel used in Peshawar consists of it. It yields
chatcoal, Fences are made of the branches with prickly leaves, and those withs
out prickles ave stored for winter fodder. The acorns are eaid to bo a favonrite
food of the large white-faced monkey (Langiir) : the acorns of the sweet variety
form an important article of food in Spain and Algeria. .

It is not 1mprobable that part of the oak-galls of the Panjab bazanra (mdyii),
which are given medicinally as an astringent, and nsed for dyeing the hair, are
from this species, .

3. Q. lanuginosa, Don Prodr. FL Nep. 57.—8yn. Q lanata, Wall,
Vern. Ranj, vianj, vai banj (King of Oaks), Kamaon ; Banga, Nopal. i

A evergreen tree ; spring shoota and young leaves densely elothed
m'ﬁ’& soft MM“E« tawiy himtfm Leaves coriaceous,
ablong-lanceolate, dentate with distant obtuse triangular teeth, Wdﬁ
glabrous, shining, nn&@dﬂn.-dmngydothnd with thick soft tawny of
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molmdtomantnm;midﬁnndmﬁnhteml 10-1% pair; pro-
minent beneath, impressed en the upper side of leaf, blade 4-8, petiole §-1
in. long ; stipules ovate or oblong, middle part hairy, edge thinly mem-
branous. Male fl. densely clothed with long soft hairs, in slender droop-
‘ing catking, bracteoles acute ciliate; Perianth irrogularly divided into 4-5
short lobes ; anthers glabrous, shortly and obtusely apiculate. Female .
densely tomentose, styles linear. Acorns scssile, solitary or in pairs, on
the current year's wood, cup hemispherical, with adpressed ovate scales.

Naini Tal and a few other places in Kamaon, between 6000 and 7600 ft,
Ncgﬂ, Bhutan, FL April, May ; fr. Oct,, Nov. Gregarious, often associnted
with Q. encana, attaining 70-80 ft., with a straight ercet truuk. The leaves ure
used as cattle-fodder,

4, Q. incana, Roxb. FL Ind. iii. 642.—Vern. Ban, banj, banj. Loeal
names : Vari, Salt range ; Ruyj, rin, Jhelam,

A middle-sized or large evergreen tree, with grey foliage, the current
year's shoots and petioles hoary. Leaves coviaceous, oblung-lanceolate,
serrate with sharp mucronate teeth, glabrous abeve, densely clothed be-
neath with short white tomentum ; main lateral nerves 14-20 pair, pro-
minent beneath, blade 3-6, petiole 4 in. long; stipules linear. Male fl.
pubescent with soft white hairs, in slender drooping catkins, bracteoles
obtuse, longer than perianth. Perianth irregularly divided iufs 4-5 ghort
lobes ; anthers glabrous, shortly and obtusely apiculate. Female {1, axil-
lary, sessile, gencrally in clusters of 2-5; styles linear-clavate, spreading,
Acorns on the current year's wood, sessile or subsessile, cup at first
almost entirely enclosing the acorn, afterwards campanulate, enclosing
half the acorn, which is at first tomentose, afterwards glabrous, brown and
ghining ; scales rpngh, closely adpressed.

Outer Himalaya from the Indus to Nepal, generally between 3000 and 8000
ft, ; not in the Kashmir valley or the surrounding hills, and not in the arid
tmncts.  Its upEer limit in the Sutlej valley is opposite Chergaon.  Gregarious,
often associated with Rhododendron arboreum aml A wlrmm}a. The leaves are

evally renewed in March and April, the flowers appear about the same time,
the acorns commence to ripen in August, and frequentiy remain on the tree
until the young fruit of the ensuing year appears.  Attadus 50-60 ft,, with o
ghort straight trunk 6-8 It. girth (12 it. has heen noted), but at lower elevations
it doca not generally exceed 30 ft. and 4-5 ft. girth, 1t con ba grown in the
plaius (Saharanpur). Bark dark-coloured, rough with cracks and fissures,

Bapwood soft, porous, heartwood reddish-brown, compaet, hard and heavy ;
ased for building and ploughs, as fuel, s=nd to make charcoal. The bark is used
for hming;, and the ]l;(.:avea su-ello pchtzlnﬂfur cattle-fodder. The acorns are gmd}

. eaten rigeons, bearg, and the large (Langir) monkey, They form a
g oﬂamn{.balﬁt of the Panjab bazaars, given as a diuretic md?n mmul?rf‘m&.

5. Q. dilatata, Lindley ; Royle IIl. t. 84, £ 2—Syn. Q. floribunda,
Lindl. Vern. Zaih, Kafiristan; Ban, banji, banchar, barachar, bardin,
banmi, paringi, chora, kali ring, maru, mawr, moru, karsh, marghang, Pb.;
Moru, tilanga, kilonj, tilonj, timsha, N.W.P.,

A

..-'* A largo evergreen tree, glabrous, youngest shoots anlywﬂh‘ﬂﬂj’ﬂ'
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cent teeth ; blade 2-3 in:, petiole } in. long ; main lateral nerves 8-12 pain,
joined by minute reticulate veins. Male fl. in slender, lax, drooping cat-
kins ; fomale fl. in short axillary spikes. Styles 3-5 linear-clavate. Acorns
generally solitary, short-pedunculate or subsessile, ovoid, brown, half ex-
serted, the lower half enclosed in a hemispherical cup; scales lanceclate,
closely adpressed, the ripe acorns on the, branch ©f the current year.

North-east Afghanistan, Bharaul in Kafiristan (6000-7000 ft.) Safedkoh
(9000-10,000 ft.) tern flanks of the Suliman range (6000-7000 {t.) Common
on the outer ranges of north-west Himalaya from 4500 to 0000 ft., extend-
ing east to the Kalii In the Sul.lc% valley Jani in Kunawar is the
limit of this species. Flowers and changes its leaves in spring. Gregarious,
hut generally associated with other trees, Attains 80-50 ft., with a tine close
dark-green crown, and a tall, erect, but often gnarled tnmfg 8-0 ft,, at times
15 or 18 ft, in girth. Madden notes a tree 100 ft, high and 19 ft. 8 in. girth.
Bark brownish-grey, with elongated scales, darker and larger than these of @
semecarpifolia.  Wood brownish, hard beavy and durable, largely unsed
huilding, for agricultural.implements, axe-handles, and for Jampan-poles.  On
the Sutlej the timber of this gpecies is prized more than that of the other Onks,
the order of merit of the others being (. ineana, semecargafolia md annulate.
The leaves are prized as fodder for sheep and goats, and the trees are often
severely lopped for that purpose.

6. Q. pedunculata, Ehrh.  British Ock. Chéne imrdwmuld; French ; Stieleiche,
German., A large long-lived timber-tree, Leaf-huds ovoid ; leaves deciduons,
ghort-petiolate or subsessile, obovate - oblong, with auriculate base, generally
defﬁ.]l{ cut into broad rounded lobes, glabrous or alighuly hnir_ﬁ beneath along -
midrib ; main lateral nerves 6-12 pair, often alternating with shorter inter-
mediate ones. Perianth-segments of male flower lanceolate ; anthers glabrous ;
styles broad and short, Fruit 1-5 on axillary peduncles 2-6 in. loug on the
current year’s wood, Seales of cup adpressel,  Europe, Asia Minor, Ural and
Caucasus, forming extensive and often nearly pure forests in the alluvial plaing
along the-prineipul rivers of Central Europe—e. 4., in Hungary, Croatia, on the
Oder and Elbe in North Germany, on the Loire and the Adony in France,

7. Q. sessiliflora, Sm. Chéne rouvre, French; Traubeneiche, German, Like
the fo;nlnar, 1::111::I leaf-huds ovuid-lnnceolla:]te, quvu‘a uh(uiwate-ullicim bennhrmwad into
« petiole § in, long, deeply cut into oblong or broad rounc obes, pu A
“’E:n yo 3 g].lbgntc orpij{lbeacent when fll;ll—g,wwn ; main lateral nervm* |
pair, often alternating with shorter intermediate ones, Fruit in sessile or gub-
sesstle clusters. Leaves and flowers generaliy 10-14 days later than of Q. pedun«
culate. Europe and Asin Minor, forming extensive forests, often cssociated with
the Boech and Hornbeam, rarely pure, on mountainons and hilly not,
us a rule, on alluvial soil. Q. puﬁamm, Willd,, is a tomentose v.
pully found on warm dry hills in South Europe, where it takes the place of the
more glabrous @. sessiliflora of the North,

In nd and the lowlands of Scotland Q. pedunculata is the commoner of
the two but in North Wales and the rdmmmgm
ihmﬁ?ﬂnh %gm& E“ﬂld%mb]' ndtheY:;lghR i
‘ botanists of the present day, Bontham, Hooker, and A.m'maﬁ,m
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them under the name of . Robur, Linn. Fm;,hbhwr, partionlarly in
Franco and (Germany, find no difficulty in keeping them apart, The
of lioth species have a long tap-root ; they cop ioev;‘)g;mm}y,md the bark s
used largely by tanners. The value and uses of Osk-timber for casks and barrel-
staves, furniture, house- and ship-buildin%. are well known. There is not much
difference in the structure and qualities of the timber of the two species, Sap-
wood small, soft, whitish, decays rapidly, and is attacked by insects ; the heart-
wood well d’eﬁued, brown, hard, strong and generally durable, except under certain
circumstances in contact with iron, Medullary rays of two classes ; numerous
very fing Tays and (comparatively) few very Large rays, some commencing at the
centre, others at the outside of annual rings ; the large rays }-4 line wide, 2-3
in. high, giving the wainscot appearance on vertical sections, Ammual rings
tliuﬁnctfy marked by an inner hu{t (spring wood) of large pores, close together,
and an outer belt of compact wood with fine pores, generally arranged in linear
or wedge-shaped ':Fa'l.uhea at right angles to the annual rings, and only visible
under the glass. The weight o}‘ Oak (seasoned heartwood) flnctuates between 33
and 64 1b. per cubie ft. 1t is an interesting question, which is not without prae-
tical importance, how far the weight of Oak-timber depends upon the width of
the annual rings. Mathien (FL For. 234, 240) is of opinion that faster-grown
Oak-timber is generally heavier, the porous tissue of the spring wood forming o
smaller Eropuﬂ.ion of the entire wood. The following data, which T have noted
on samples of Oak-timber from different sources presented to the Kew Museum

the  Admiralty, bear out this view to a certain extent ; alow-grown Adriatic
timber, for instance, with 20 rings on one inch of radiug, weighing 41 1b. per
gub. ft,, while faster-grown wood from 'I'rieste, with only 63 rings, weighs 50 1b,
Exceptions, however, are not wanting ; thus the heaviest timber is & somewhnt
slower-grown wood from Sardinia with 11 rings per inch :—

Sardinia, 66 rings on 6 in. of rad, Weight, 59.3 Ib,

Trieste, 40 ,, " »w H0G
Dantsic, 75 ,, n » 484,
Italy| % 5 » n 481 ,
Tuscany, 84 ,, » »n 462,
Adriatic, 120 , 2 i AOR 4

8. Q. Toza, Bose; Kotschy L. e, t. 22, (héne tauszia, Fr. A small deciduous
tree, young shoots silvery white ; with long spreading roots, throwing up abundant
root-shoots, Leaves petiolate, obovate-oblong, generally pinnatifid, segments
lincur-oblong, the middle ones often lobed, thick-velvety Leneath, and pubescent
above with stellate hairs, Perianth-segments of male fl. lanceolate, hairy 3 an-
thers glabrous ; styles broad and shorf, Fruit 2-4, short-pedunculate, on the
current yenr's wood ; seales of cup adpressed.  West of France, Spain, Portugnl,

ly also in Syria.  Forms vigorous coppice-woods on sandy eoil, and yi
execollent bark for tanning. Wood mainly used for foel.

9. Q. lumtanica, Webb ; DC. Prodr. xvi, ii. 17. A large tree, sometimes
4 ghruby the foliage deciduons in autumn or persistent to the end of winter

ovate- or obovate-oblong, generally grey-tomentose beneath while young,
glabrate when full-grown, dentate with large triangular rounded or chlong teeth ;

,main lateral nerves straight, parallel, undivided, 10-14 pair. Perianth

of male fl, lunceolate ; anthers glabrons ; styles thick, short. Fruit on the cur-
rent year's wood, sessile or short-pedunculate, solitary or mgﬂn ; seales of cup
adpressed, Mediterranean region, Syria and Ama'ﬂnm- o this belong,
according to A. De Cmdn;lé a. the “(héne seen” of Algeri Q.m

Diirisux, Mathiea F1. For. 250, a magni ining 120 ft.,
 with %0 f, girth, and mmm%m Eastern Algeris,

. -




8. Q. infectoria, Oliviex, the Gall or Dyers Oak. A shrb or
troe 1o

h&ﬁs"lﬁmr,ud yria, extending east to the con :
of Pﬁwl lindfical ncorns, the lenves grey underneath, yielding i
Calls in medicine and dyeing, which are imported into Europe from the
Levant,

10. . Cerris, Linn.; Reich. To. FL Germ. t. 660.—Syn. Q. austriaca,
Willd. ; Kotschy Eichen, t. 20. Tufkef or Mossy-cupped Oak. (Slﬂm chevelu,
Fr,; Zerreiche, Germ. A large tree. Leaves petiolate, elliptie or oblong, vari-
ously lobed, often pinnatifid, pubescent and pale beneath, glabrous above, main
lateral nerves 6-10 pair; stipules and outer hud-scales long, setaccous, Perianth-
segments of male fl. 4-6, oblong or ovate ; stamens 4-6, anthers hairy ; styles
linear, recurved. Fruit on the previous year’s wood, solitary, or in clusters
of 2-4, sessile or on short thick peduncles ; cup large, scules free, subulate,
spmdin;i'or recurved, Asin Minor, North Syria, South Europe, extending
vorth to Hungary and Lower Austria, and in France to the Doubs and Loire.
Often associated with the common Oak. Fl May ; the fruit ripens in Sept,
of the second year ; the leaves fall in Oct. or Nov. The Lucombe and Fullvam
Ouks, believed to be hybrids between Cerris and Suber, are evergreen, or near
so.  Structure of the wood similar to that of the common Oak ; the (

is larger, the heartwood of a deeper brown, and the large rays more n

giving it a most varied and beantiful wainscot grain, Weight, 53-568 1b, It

more rapidly than the common Oak, with a straight powerful terminal shoot §
in England it was introduced in 1735, and trees 10-12 {t. girth are not rare,

Q. pseudosuber, Santi ; Kotschy 1. c. t. xxxv., differs from (2. Clerris by per-
eistent, corinceous, less deeply lobed leaves which are grey-tomentose bengath,
In a few localities of Provence, in Algeria, Sicily, Italy, and Istria. Vields
cork of au inferior description,

11. Q. Agilops, Linn, ; Hook. Trans. Linn, Soc, xxiii. 384, t. 38.—Syn.
Q. Vallonea, Kotschy 1. e, t. 7. Vallonea Oak. A moderate-sized tree, leaf-
luds obtuse, hoary, branchlets of the current and previous year grey-tomentoso,
Leaves ovate or ovate-oblong, grey-tomentose heneath, and often on the
side also, dentate with large triangular cuspidate tecth or deeply lobed and
rinuntiﬁd, main lateral nerves 6-10 pair, midrib flexuose in the upper part of
caf. Male fl. mostly hexandrous, bracteoles lanceolate, caducous,
longer than perianth, anthers hairy, not apiculate. Styles subulate,

Fruit sessile, solitary, cup large, l-ig in, diam., at first enclosing the acorn,
afterwards hemispherical, scales free, thick, linear, often angular, hoary, erect or
more generally reflexed, acorn oveid, more commonly eylindrical, 1-2 in. long,
green when ripe.  Eastern Mediterrancan, Asin Minor, Syria. In Syria the tres
Erows gre&nrioua]y, never a8 a bush, but rising on o stout gnarled trunk 3-7 fi. in
t:}x_th to the height of 20-30 ft., Hook. L ¢. 385, The acorns are enten raw and
iled, the eupule iz nsed for tanning and dyeing, und is exported in large
;iunmitiea from Asia Minor under the same of Vellani, Vallonea, The lsaves
all in winter or early spring, a little before or after the young leaves come put.
. persica, Jaub. et Spach ; DC. Prodr, xvi. ii. 47, of Persia and K% |

differs by oblong or ovate-lanceolate leaves, with 10-16 pairs of main
nerves,

12, @, Suber, Linn.—Cork Gak. Chéne lidge, Fr. Sovero, sughero, It. A
middle-sized, Io’ng-loiva?luee, I:ri:.h thick wrk‘fgbntk, and acm;"?olm, T
wige resembling Q. Ilex. Leaves evergreen, Temaining two years on the
branches and sometimes longer, bravchlets u:.l’ under .13.5 of lw{m with short
Kréy tomentum.  Leaves ovate or ovate-oblos uul:iammu or dentate, the
teeth sometimes long-cuspidate ; blade about 2, petiole } in. Jong. Male fl, in
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short thick peduncles, on the current year’s wo;d.. gcales nf cup ovite,

el upper lanceolate, spreading, Western Mediterrancan regigp South-
mmm Spain, Algena, qlnugl. France, Corsicu, Italy, Sieily, Dulmatia,
Attaing o very large size in Andalusia, Hardy in Enﬁamh The wood is imi-
lar to that of Q. flex, medullary rays very broad, nearly 1 line wide, but larger
pores. Cork is the outer bark of the trunk, composed of cellular tissue ; it com-
wences to form at an enrly age, and is generally taken off in intervals of 7-10
years, 1t is removed during the summer months, and great care is ne
not to injure the surface of the inner bark, and the layer of soft cellular tissne
between the inner bark nnd thé cork, from which the latter is regenerated,
The naked trunks of the trees from which the cork has recently been removed,
have a peculiar reddish colour, until they reclothe theraselves with a fresh layer
I of cork, The first crop (called liége mdle in Provence) is eracked and irregu-
lar, and is generally without value; the sueceeding crops form the cork of
commerce, and a tree continues to yield these periodical erops until an advanced
age. The principal auﬁply of cork comes from Spain, but France also has fine
and valuable Cork-Oak forests; the tree is often mixed with . [lexr and
Pinus Pinaster, on the range of hills called Les Maures in Provence, be-
tween Hytres and Dragnignan, and in Corsica. In Algeria the Cork-Oak
forests are more extensive, hm they hive of late years suffered 1auch from fires.
The tree has a thin and light folinge, and thus favours the growsh of Erica
arborea and other underwood, which catehes and spreads fire readily ﬂm'in%:he
dry and hot summer months. In Provence, also, destructive forest-fires have
ut various times damapged extensive forests containing the Cork-Oak. Plants
of the Cork-Oak have repentedly been went to India, but as yet without much

BUCCHASE,

13, % “oceidentalis, Gay ; DC. Prodr, xvi. ii, 44 (figd, by Kotschy 1, c. t, 33
wh Q. Suber), differs from (). Suber, uninly by requiring two years to ripen its
t, which is on short stout peduncles on the previous year's wood, Portugal,
Glallicia, Asturia, South-West France. The leaves remain a little more than a
ear on the branches, DProduces cork of excellent quality, which is collected
@ that of ¢. Suber. More hardy than (. Suber, extends considerably farther
north; meny of the old Cork-Oak trecs in England and Ireland belomg to’ this
ies, Mathieu (Fl. For. 265) relates a remarkable instance of Cork-Onk
ions made at Belle-Isle-cn Mer (lat. 47° 20°), in 1826, with plants and
acorns brought from Catalonia (. Suber) and the Landes (. oceidentalis).
The former all perished, but the latter survived. In spite of these interesting
and well-established facts, it seeme doubtful whether ). occidentalis ought to be
retained as a distinet epecies, The duration of the leaves, and the time which
the seorns Tequire to ripen, are subject to great variations in several species of
this genus ; and it seems doubtful whether these characters can, in the present

case, ba relied npon for specific distinetion,

M. Q. serrata, Thunb. FL. Jap. 176 (not of Roxh.)—Syn. €. poly-
- anthay Lindl. in Wall. Cat. 2771
A middle-sized deciduous tree; buds oveid-lanceolate, closed, scales neute,
. youngest shoots pubescent with soft huirs, flowers tawny-tomen-
p. - Leaves oblong-lanceolate when mature, corinceons, glabrous, shin-
@n&m with tufts of hairs in the axils of the wmain lateral nerves, young
- leaves soft-tawny-tomentoee beneath, and with acattered hairs on the up;
side ; main lateral nerves 14-16 pair, parallel, each terminating in &
I ﬁ’ﬂah‘bﬂhﬁemﬂ, often } in. long, traneverse nerves numerons, fine,
;ﬂﬂgﬂm to latoral nerves ; blade 4-6, petiole slender, 1-1} in. long.

e
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Male floyers in elender pendulous racemes, bracteoles ovate-lancoolate, &
little longer than perianth. * Female flowers in short axillary sp&q.E‘

iiliform, with capitate and often bifid apex. Fruit subsessile on the
vious year's wood, solitary or in clusters of 2-3, cupulg at first encl b
the acorn, opening afterwards, scales numerons, free, linear or subulate,
hoary, the outer reflexed, the inner erect; acorn subglobose, glabrous,
shining, more than half immersed in the cup, which is 1} in. dinm,

Nepal, Sikkim (3000-5000 {t.), Kasia. Japan, Korda, North and West Ohina.
Fl. March-May. The young leaves ufupuur with or after the flowers (in Japan,
in May). The wood has middle sizad pores and broad medullary ra is
is one of the species of Oak on which 1]im Jupanese Ouk-silkworm (Yamamdi
or Yame mayu, Monntain Cocoon) lives, which yields a strong  but rough and
hiurd ilk, spun in Japan with cotton or other silk, but not much ex ’
The tree is either planted in avenues or ns ghort rotation eoppice-wood, whick ix
cut over pvery thivd or lifth year. The eggs (glued on strips of l’“l"—“'{ are tied to
the Oak-bushes when the buds begin to swell ; sometimes they are bred under
cover on Ouk-bushes placed in water, and put out upon the trees when they nre. |
a [ew weeks old.  This silkworm is also raised on the hills of the Slumt\u}gm
Sechuen districts in China (Ostr. Ungar. Expedition nach Siam Ching u. Japan,
1872; Append. 172, 282). >

Q. serrata, Roxb, FL Ind. iii. 641 ; TIL in Herb. Kew, 2393, has male and
female flowers, with much goft dark-brown down (Roxb.), in long erect panicu-
lute spikes, and probably is Castanopsis indiea, A, DC.

16, @ coceifera, Linn. ; Sibthorp. Tl Grreea, t. 944 ; Reichenb. FL Germ,
L. 643 ; Kotschy L e t. 20— (.'Jw.c‘ne kermés, Fr. A shrub, sometimes @
smnll tree, branchlets and young leaves with scattered stellate bairs, Leaves
ovate orwoblong-ovate, dentate with spinescent tecth, small, firm, coriaceous,
labrons, shining, durk green, with prominent reticulate’ veine and indistinet
laterul nerves. Male flowers distant, in lax pendulous catkins, perianth 2-6-
fid ; stamens 2-6, anthers glabrous, apiculate ; styles subulate, recurved. .
solitary, sessile on the previous year's wood, ecales of cup connate at the base,
upper part free, linear, reflexed, the innermost scales erect. Forms
extent of low brushwood on dry hills in the Mediterranean region, used as
fuel, the bark for tanning ; n Coceus which lives on this species was formerly
collected and nsed largely ae a dye.

Q. calliprinos, Webb 3 DC. Prodr. xvi. ii, b4—8yn. . pseudococeifera, Hook,
Trans, Linn, Soe. xxxiii, 381, not Desf, ; Chéne garrigue, Fr—in supposed to
differ from @, coccifera, by oblong leaves with cordate hase, the teeth rarely spin.
vseent, and a larger eup with longer but not spinescent scalea; but these _
ters are not constant, and there are intermediate forms, so that possibly they may
eventually be regarded as one species ouly, Mediterrancan region and Western
Asig to'the borders of M.emrommia. Often a iow shrub olﬂ‘y, but where |
jrows into a stately tree. 'The famous Oak of Mamre, cal “‘Mm’%

fongs to this species ; Hooker (L c. t. 36) gives a sketch of it, and states

LS
variable i

i

this species is by far the most alundant tree thmughoqwzoﬂdyﬂs,
Tocky hills, of Palestine especially, with a dense brush of
high, branching from the base, thickly covered with small every
and bearing acorns copiously, which like the cup are
. ‘ . .
16. Q. annulata, Smith.—Tab. LXV —DC. P!;g:d# 100.—¥
M;MMMEL:; FPharonj, phanat, i Kamaon,

-
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A or middlesized evergreen tree, nai-l!};dglkbms, buds glabrous,

i h:geovmd, often more or less distinctly $-sided, the scales imbricate
all round or arranged in four vertical rows. Leaves coriaceous, glabrous
and shining above, clothed beneath while young with grey short silky
Foubaaoenca, lanceolate-oblong with an unequal-sided base, acuminate,

wer half entire, upper half with sharp cuspidate and somewhat curved
serratures, main lateral nerves undivided, 10-14 pair ; blade 3-6, pefiole

-1 in. long. Male flowers in lax slender drooping catkins, bracteoles
ceolate, twice the length of*perianth, hairy, perianth of 5 lanceolate
segments. Female flowers sessile, 2-3 on short axillary peduncles, scales
of cupule more or less connate into 2-3 concentric sheaths, the outer often
5-lobed, styles 4, broad and short, recurved, Fruit solitary or in pairs,
on ehort stout peduncles, cup hemispherical, consisting of 4-8 concentric
groy velvety belts, the inner enfire, the outer obtusely dentate, acorn
short ovoid, glabrous, shining, the lower half encloged in the cup.

@ semiserrata, Roxb, FL Ind, iii, 641 ; Wight Te. t. 211, from Silhet,
is probably this species ; the description and the drawing (111, in Hb. Kew,
2392) agree, with one exception ; the gland is eylindric and four times
longer than the cnp, Nothing is known regarding the msle flower, and
1 have not seen authentic specimens. It isa common tree in Burma, where
it is called Thiteha. @ velutina, Lindl, is probably the same species.

Valleys of the outer Himaluya, ascending to 000 ft., here and there on the
Jhelam, Chenab, Ravi, Bias, and Sutlej, more common in Garhwal and Kamaon,
Nepa.l, Sikkim, Bhutan, Kasia hills. Generally on warm dry slopes, often gre-

arious and associated with @. ineana near the lower limit of that tree. These
wo gpecies form coppice-woods in the Kangra valley with standards of .4/bfzzia
ipulata (()i?. Fl. March, June ; the fruit ripens Ang, to Oct. Attaing 60 ft.
with a straight evect trunk 5-6 ft. girth. Growth slow. Bark dark grey, rough
with transverse deep and short thick-edged fissures, Wood similar to that of
Q. tngana, but less valued,

17. Q. lamellosa, Smith ; Wall. PL As. rar. t. 149 ; Hook. £ 1l Him.
t. 20.—Vern. Shalshi, pharat-singhali, Nepal,

A tree, with thick branchlets, and short subglobose leaf-buds, the
) . arranged. Leaves firm, coriacoous, white, waxy beneath,

soales
and with matted deciduous pubesceuce, oblong-lanceclate or elliptic, cus-
pidate-gerrate, main lateral nerves 20-25 pair, like the midrib impressed on
the upper side and very prominent beneath, joined by transverse veins
Wﬂggt angles, blade 6-12 in,, petiole 14 in. long. Fruit in short pedun-
enlate axillary spikes, cup while young of few, when full-grown of nume-
rous (10-16) concentric belts, hemispherical, attaining 2 in. diam., acorn
aﬁ subglobose, more than half enclosed in the cup. Q. paucilamel-
Alph. DC, Prodr. xvi. ii. 101, is not specifically distinet, the number
“of concentric belts is larger in fullgrown cups.

_Nepal, Sikkim (5000-8000 ft.) One of the commonest trees about Dnﬁt&x
‘Bhutan. ﬂiﬂm{: the fruit ripens in November,  Attains 80-120 ft,, wi
o tall atraight 40-80 £, high, and 9-15 1, gisth, :

-

.
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18, Q. spicata, Smith; Wall. PL As. rar, t. 46.—Syn. Q. ague
Roxb. FL Ind. iii. 638 ; Wight Te. . 213. Vern. Dandwa singali, %
singhali, arkaula, Nepal ; Bara chalema, Silbet ; Thiteha,* Burm, -

A large evergreen tree, with thick, glabrous branchlets. Leaf-buds
open, scales imbricate, lanceolate, cuspidate. Leaves entire, glabrous,
shining, coriaceous, thick and firm, elliptic-lanceolate or oblanceolate,
narrowed into a short petiole, 6-9 in, long, main lateral nerves 12-18 pair.
Flowers in erect terminal and axillary spilses, forming termival panicles.
Male and female flowers on distinet spikes, and often on separate frees,
Male flowers in sessile globose or elongated tomentose heads, supported
by 3 lanceolate bracts, the middle one longer than the lowest flower, with
subalate bracteoles hetween the flowers. Periunth-segments 5-6, stamens
10-12, surrounding a tomentose rudimentary ovary  Fruit in sessile
clusters of 3-5, arranged in erect spikes with woody rachis, 9-12 in. long,
Cup with adpressed imbricate scales, enclosing the acorn while young,
afterwards flat-concave, supporting the base of the-subgloboss acorn, nﬂ-
joining cups generally connate, Acorn hard, §-1 in, diam.

Ne Sikkim (2000-4000 ft,), Bhutan, Assam, Kasia, Chittagong, Burma,
Imljmltalimhipulags). Fl Murc}?: April ; the fruit ripens :sul?ﬁofz. of the
second year,

Other common Indinn evergreen Oaks of this section with entive leaves and
spicate fruil,arc: 1. Q. fenestrata, Roxv., glabrous; scales of eup imbricate, nearly
connute, apex free, spreading.  Eost Bengal, Burma,  Wood hard, warps mu
medullary rays very broad. 2. (. dealbata, Hook. £ & Th. (probably identi
with (). acuminata, Roxb.), leaves white-hoary beneath, scales of eup imbricate,
Eust Bengal, Burma. 3. . lappacea, Roxb., with pubescent memhranous or
thinly corinceous leaves, upper half of cup-scales free, sprending.  East Beogal,
Burma. 4. Q. lancewfolia, Roxb., glabrous ; cup with concentric bands, with«
vt seales, encloging { of acorn, A species differing from most other Onks |
u ruminate albumen, and by the structure of the wood, which has very
medullary rays. East Bengal, Burma. )

2. CASTANOPSIS, Spach.

Evergroen trees with entire, rarely serrate coriaceous penniveinod leaves,
Flowera in erect spikes, arranged in termival panicles, the femule flower
spikes generally terminal, the male spikes lateral and more numerous.
Male flowers fasciculate ; perianth 5-6-lobed ; stamens generally twice ns
many, surrounding a hairy rudimentary ovary ; anthers small, 2-celled,
cells connate, Female flowers 1-3, included 15 an involucre of n ous
scales, Limb of perianth of 6 Liseriate segments. Ovary 3-celled, with 2
ovules in each cell ; styles 3, rarely more, linear, stigmatose at the
Ote to three 1-geeded nuts entirzly included in the enlarged
aubglobose involucre, which is coriaceous, outside thickly covered with
sharp, often branching, prickles, end splits open irregularly. Cotyledons

ol S e e Dt e oo @ fenestrata, lappaces, semiscrria, dnd
L
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1. 0. tribuloides, Alph. DC.; Prodr. xvi. ii. 111.—8yn. Quereus armata,
Roxh. Cor. Pl t. 296 FlL Ind. i 640; Wight Io.. t. T70. Q. feros,
Roxb. L c. 639 ; W:ght Te. t. 218, Vern. Tamari, katonf, Kamaoy ;
Kanta singar, Assmu Singhara, Tipperah ; Kyantsa, "Burm.

A large evergreen tree, youngest shoots slightly pubescent, leaf-buds
open, with erect lanceolate scales. Leaves entire, firm-coriaceous, glab-
rous, shining, pale beneath, lanceolate, 3-6 in. long, narrowed into short
petiole, main lateral nerves 8-12 pair.  Flowers in erect paniculate pubes-
cent spikes, male and female flowers on distinet spikes, but generally in
the same panicle, Male flowers sessile, solitary, or 3-56 together, in swmall
olusters ; perianth of 6 segments ; stamens 12, on long lilaments, surround-
ing a tomentose rudimentary ovary. Styles long, linear, erect.  Fruit on
long erect spikes, with woody rachis; acorn ovoid, completely enclosed
by the thorny involuere, which is grey-tomentose, and thickly set with
stout stellate and branching spines, cach about § in. long. Cotyledons
ruminated.

South-east Kamaon, near the right hank of the Sanda river, berween 2000 and
6000 ft. Nepal, Sikkim (4000-7000 ft.), Bhutan, Kasia, Chittagong, hills in
Burma above 3000 ft.  FL A\I“l] May ; the fruit ripensin autwmn of the second

Wood hard, weight 62 11, ; in Nepul large mortars and pesties for grind.
gmm are made of ity andd it is o favourite wood for curpenters’ work,

2, 0. indica, Alph. DC, ; Prodr. xvi, ii. 109.—Syn, Custanca tndiea,
Roxb. L ¢. 643,

A middle-sized evergreen tree, current year's branchlets and under side
offleaves rusty-tomentose, leaf-buds open, seales lanceolate. Leuves subses-
gilo or short-petiolate, elliptic or elliptic-lanceolate, cuspidate-serrate, 6-0
in, long, main lateral nerves 15-20 pair. Flowers in ereet panieulate
tomentose spikes, male and female flowers generally in distinet spikes, but
in t.h. same panicle. Male flowers sessile, in rounded bracteate clusters ;

of 6 segments ; stamens 12, h.la.menla long slender, summ:dmg
t«tnmanlnse radimentary ovary, Female flowers solitary, or 2-3 in one
cup, often with short stamens; styles linear, erect, the ends
Fruit in erect spikes, with a thick wood y rachis, Acvrns often 2 in one
which encloses them completely, and is thickly set with fnaucnllu
:'Eklas about } in, long. Cotyledons not ruminated.

a'gl, uscending to 4000 ft.  Sikkim, Terai, Assam, Kasia, Chittagong, Fl.
0v. ; the froit ripens in the following autumn., The sgeds are caten in
and ore gaid to taste like inferior filberts.
genera, Fagus and Castanea, important as forest-trees in r
llliulh the Indian Castanopsis.  In both, the involucre encloses several

p} whos
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of Fagus, with soft bristles, enclosing a three-cornered nut, and in tha case
(‘astanea with numerous sharp stellate enclosing a rounded nut. Tho
mnleﬂomof.{"wm_inm%ulm eads, those of Castanes in long slender
mtl.;&ikea, having at their a few involucres with female flowers, The
o0 ns of Fagus are oily, raised aboveground, and become green when ger-
minating. Those of Castanea are farinaceous, and remain underground.

Fagus sylvatica, Linn, ; Hook. Stud. FL 344, the Beech—Buche, Germ. ; Hiltre,
Fr. A large, not very long-lived, deciduous tree, with dense shady foliage, under
which no grass, and very few shade-enduring shrubai:uch the Holly. w'a Erow,
but which enriches the soil. The tree bearsen large unt of lﬁmd.n aver-
hieady, and forms a most useful mixture with Oak and Scotch Firy the Beech
being cut at 80-100 years, and the Oak and Iiv being left to attain twice that
sge. The wood ig white when fresh eat, turning into u reddish-grey when dry ;
it has no distinet heartwood. The pores are fine, numerous, uniformly distrl-
trted ; the medullary rays numerous, not long, often interrupted, of two classes,
murrew and broad, appearing on a vertical section as shining plates, An excels
lini fuel, but not durable, and apt to warp and split.  Weight, 41-52 1b. The
wood is used for tools, furniture, wooden shoes, the keels of vessels ; and in
France, North Italy, and Austria, after impregnation with sulphate of copper,
[or railway-sleepers.  The wood of clean stems which have grown up in compact
MOSSEE apﬁt.s wall,and is made (in North ltaly, Cansiglio forest near Treviso)
mto giave-frames and similar articles, The Beech does not attain the same age
s the Oak, but it generally grows more rapidly, The tallest tree 1 have seen
i arenowned beech in the Swigerwald, near Kloster Ebrach, Franconia ; 160 It
ligh, stem 90 ft, to the first branch, 15 ft, girth at foot, and 9 ft. at the flrst
lranch, supposed to be 300 yvears old, Beeches exceeding 20 It girth are not
uncomnmon in England, Its home is Western, Central, and South E
uot in Greece, and it is common on the Taurns and Caucasus (Talish an
Elburg), Its morth limit passes through the south of Norway and Sweden ;
it ik not found indigenous in Russia north of the 52d degree north latitude.
In South Europe the Beech is only found at o consideruble elevation, and
sometimes forms the upper liniit of forest vegetation.  On the mountains of Cor-
wica, for instance, the vertical regions are us follows : 1% Evergrecn brushwood
(Maki) ; 2° Pinus Pinaster, Quercus Hex, unl Castanea vesea ; 3°, Pinus
10 5 4° Abies pectinata (the Silver Fir) § and 6% the Beech, The treg
marked partiality for limestone and chalk ; well-known instances are the fing
beech-forests of Buckinghamshire, the luxuriant growth of the tree on the chalk
cliffs of Moen and Riigen, and the magnificent forests on Muschelknlk and Lias

)
i Y.

Castanea vulgaris, Lam. ; DC, Prodr. »vi. ii. 114.—8ym. O suca.( Gmrtn,
Sweet Chestnut— Chdtaignier, Fr. ; Edelkastanie, Germ. A ol i
deciduous tree, of rapil growth while young, more rapid than the onk, snd at-
laining a gigantic size, stems 30-40 ft. girth and certainly 1000 years old not rare
in 8o Em and much larger stemns being on record—e.g., the renowned
chestnuts of the Ztna, two trees, sound and vigorous, 60-80 ft., and one. (cas

0 dei centi cavalli) hallow, in 6 pieces, more than 190 ft. gi Sapwor
L o e tphes (aping woodhy surranded by 42, gutiechen UERNSY
arge er wood), surroun an_ou of more
compact wood with very fine pores, fuemlly arranged in wavy lines,
lary xays wr{v numerous, which distinguishes cheatnut oak
at & glance, ight, 3764 1b. Old trees have often rifig-shakes and
hollows, and the i# nut 8o durable us that of oak ; in the south of
it is nsed for building, ond cusk-staves ; wmuﬁad.u_ -
obd churches and other made of chestiut timber, in France god Eng-

*
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land, are mythical—wherever examined, such timber has been found to be ouk.
lt-og,ppim usly; along the Vosges it is grown for vineyard poles, in Kent
and Sussex for hop-poles, In the south of Europe the chestnut forms extinsivy
forests more or less cultivated, the fruit being its most valuable produce, form.
ing an important article of food for the inhabitants of the mountainous regions
of Central France, Spain, Corsica, Ttaly, and Greece. 1t is not eertain whethe
its original home is in Asia Minor and Greece, or whether it is also indigenons
in I&; and Spain. In England it was introduced ot an early age. The Lne
has been grown in the N.W. Himalaya, and should be encouraged us an in-
portant food-producing tree, wherever it bears fruit,

3. CARPINTUS, Tournef.

Deciduous trees ; buds elongate, closed, with imbricate seales. Leaves
membranous, serrate.  Male flowers in drooping sessile lateral hairy cat
kins ; perianth none ; stamens 6-12 on short fllaments, attached to the
base of the broad-ovate scales ; anther-cells distinet, stipitate, hairy at the
tip. Fomale flowers in slender drooping terminal spikes, in pairs in the
axils of deciduous linearlanceolate bracts, each flower supported by a 3-
lobed or undivided persistent involuere, which is enlarged in fruit. Owvary
2-celled, limb of perianth dentate ; styles 2, erect, filiform.  Fruit 1-seeded,
enclosed in a hard pericarp, 6-12-ribbed, crowned by the perianth-teeth,
and often by the persistent styles, small, many times shorter than the en
larged membranous 3-T-nerved reticulate involucral bracts.

Tieaves ovate-lanceolate, long-nenminate, duplicate-serrate . . 1. C. vimina,
Leaves ovute-oblong, acute, serrate, teeth simple, subulate . . % C fogivea.

1, 0. viminea, Wall,, ’l. Ag, Rar, t. 106 ; DC, Prody. xvi. ii. 127,
Vern. Charkhri, ki, Ph. ; Pumne, govia, chamlharak, N.W.P.

A moderate -sized tree with slender drooping verrucose branches;
loaf-buds cylindrie, scales shining, fringed with short soft hairs. Leaves
Eﬁbroua, ovate-lanceolate, with large serratures serrulate on the outside,

ng-acuminate, acnmen linear, serrate; blade 3-4 in., peticle slender, hairy,
4 in. long. Involueral bracts § in. long, 3-5-nerved, lanceolate, unequal-
sided, the broad half dentate with large obtuse teeth, the narrow half
m‘,nﬂeﬂwith a short lobe near the hase; froit 1-2 lines long (2-seeded,

indley in Wall. L c.)

- Himalayn, extending west to the Ravi, between 5000 and 7000 ft. Kasis

© hills, Muale catkins appear before the leaves, female fl, with the leaves in spring.

fr, June-Sept. Ol'tanp?unnd near water. Bark thin, grey, Wood yellowish

» itgﬂi@, heavy, believed to be durahle. Growth moderately slow, 10 rings
-~

> 2, G, faginea, Lindley.—Tab. LXVL—Wall PL As. Rar,ii. 5. Ve
; , umar, Pb, ; Gish, N.W.P,

- moderate-sized tree ; branchlets and petioles soft-tomentose. Leaves
t when young, glabrous afterwards, elliptic-oblong, acute, short-

= serrate with simple subulate serratures, 3-5 in. long, _
4 in. long, pubescent, 4-6-nerved, triangular, very unequal-sided, fhe

- o
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ib close to one side, which is entire, forming the basis of the triangle,
e other two sides coarsely dentate. : . ’
On the Bias between 4000 and 5500 ft., on the Sutlej at 6000, in Garhwal,

|Kamaon at 7000 ft. N and Bhutan. Back dark brown, emooth, i
wrinkled. FL March, Affﬁl; fr. July, Aug. : b

Two species of Carpinus are in Europe, 1° . Betulus, L. ; Hook. Stud. FL
345, the Hornbeam—Charme, Fr. ; Hainbuche, German, with duplicate-serrate
leaves, 3-lobed involucral bracts, the middle lobg longer ;#a moderate-sized slows
growing tree, with t dpowurs of reproduction. CaniBas vigorously, and
winkes nseful pollards on dry grass-land, Is not injured by frost, and is often
wen in Germany fringing the edgeaof the Beech-forest along the bottum of vals
jeys, where the Beech would suffer. The wood is white, heavy (39-561 Ih,,
Nirdlinger), and is marked by numerons medullary rays, which on a vertical
wetion are 3-4 in. high. Great_heating power, yields a better fuel than evenl
the Beech. Used mainly as fuel ; tool-handles, the teeth of cog-wheéls, and
screws of wood are made of it. Central and Eastern Europe, very common in
Northern and Eastern France, indigenous in the South.of England, and of Swes
den. Western Asia as far east as Asterabad, south of the Caspian, In Central
Enrope eommonly associated with the Deech.

2. O\ duinensis, Scop.—Syn. (. orientalis, Lam.; Reichenb, Ie, FL. Germ.
L 634, A small tree or large ghirub, with (generally) small duplicate-serrate
leaves and ovate G-8-nerved ivvolucral bracts, Italy, Dalmatia, Hungary,
(ircece, Turkey, Asia Minor, Caucasus, Persia, and Turkestan,

Ostrya carpinifolia, Scop.—Syn. 0. vulgaris, Willd. ; Reichenb, Fl. Germ,
L. 635—the Z{op Hornbeam, is s moderate-sized tree, with leaves similar to
those of the Hornbeam, from which it is distinguished hy the involucral hracts,
forming & membranons oval bag enclosing the fruit.  Central and Enstern
Mediterranean region, not in Spain, and in France only near Nice, and on
the coast a little farther west. Forests of it in Greece,  Asin Minor, in,

4, CORYLUS, Tourn.

Deciduous shrubs or small trees ; buds elosed, scales imbricate ; hranch-
lets and petioles generally with glandular hairs, Male flowers in droop
cylindrical hairy ecatkins, catkins fasciculate, or 2-3 on a common
unole, perianth none, stamens 4, attached to the inside of & broad scale, to
the edges of which are attached two smaller geales ; anther-eella dmﬂ.‘
with a tuoft of hairs at the tip, on short, often partially connate fila~
ments, appearing sometimes as 8 stamens with 1-celled anthers. Fomala
flowers in emall sessile ovoid lateral bud-like spikes, with imbricote sea > .

like bracts, the flowers in pairs in the axils of the upper bracts, ¢
llower enclosed by two or more minute seales (involuere) cleft info ny

ons narrow Jobes. Limb of perianth minuiely tootheds, Ovary 2-pe

ovule in each cell ; styles 2. Fruit usually clustered, cach consisting of 1
hard usually 1-seeded net, enclosed in the enlarged involucre (sgales), which.
forms a ]mII entire or 2-leaved sheath, mouth lobed, lobegs somebimes !
escent, Tha oily cotyledons of the germinating seed smlm und 4

Loaves ; lobes of involucre spinescent ; tamens 4,
A T S
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1. 0. ferox, Wall. PL As, Rar. t. 87 ; DC. Prodr. xvi. ii. 129.

A small tree, with elongate silky buds, the outer seales eveet. TLeaves
pubescent when young, ovate-oblong, acuminate, closely serrate with ur
equal cuspidate serratures ; blade 4-5 in., petiole hairy, 4 in. long. Catki
fasciculate, sealee obovate, acute, bearing at their base 4 subsessile stamens
each with 2 distinet contiguous anther-cells.” Fruit in clusters of 3-6, iy
volucre villous, thick, almost fleshy, with pinnatifid lobes, the division
terminating in slender spines < in. long, Pericarp hard thick,

Nepal, Sikkim (8000-10,000 ft.) FL Sept. Oct, Wood light, compact, an
of a pale colour.

2. 0. Colurna, Linn.—Syn. C. Jeequemontii, Due. in Jacq. Voy, Bol.
t. 160. O, lueera, Wall. Vern. Urni, Jhelam ; Winri, wuri, waramwi,
wuriya, thangi, thankoli, Kashmir and Chawba ; Shirli, sharoli, geh,
Butlej ; Kapasi, bhotia, badam, N,W. T,

A small or moderate-sized tree; buds short, nearly hemispherical,
Leaves glabrons, obovate, acuminate, base cordate, unequally serrate, main
lateral nerves 10-12 pair, each nerve terminating in a more or less distine
lobe ; blade 5-6, peviola 1-11 in. long,  Catkins fasciculate, seales obovale,
acute, bearing along the midrib eight 1-celled anthers on short often mon
or less connate filaments.  Fruit in elusters of 2-3, involuere subcoriacecns
dounble, the inner sheathing, with numerous elevated ribs, vleft into nesr
lanceolate serrate lobes with glandular hairs ; the outer of several laciniats

bracts,

N&V. Himalaya, 6500-10,000, ascending in places to 10,500 ft., on the Sntlyj
ak fur as Pangi on the right, and Poari on the left hank. Also in South-Eust
Europe and Asia Minor. Gregarious, often forming extensive thickets, nol rar
near the upper limit of tree vegetation, and sometimes associated with Parrotio.
Often caltivated. Hardy in England. FL early in spring ; the fruit ripens i
July, August. Generally a small tree with short trunk, but often (partioularly
cultivated specimens) attains 40-50 ft., with an erect somewhat gnarled tronk,
G-7 ft. girth, Growth apparently slow, 10-12 rings per inch of radius. Bark
thin, brownish-grey, very rugose with numerous dark wrinkles, equal jn width
to intervening low rounded ridges, the ridges divided by short eross-fissures
into long seales, which in old trees often detach themselves at the base, and ex-
foliate u@wurds, like the bark of Fsculus indica, 'Wood compact, not hard or
huavy, with fine medunllary rays, considered a good timber—(have old trees a dis
tinu'? :!uk-hrown heartwood ?) The kernels are as good as English hazel-nuis,

sﬂ orm an important article of food in some parts of the hills, In the bazars
~ of the Panjab plainsg they are sold under the name of findak for medicinol

" purposes, They are imported into England from the Levant as Turkey nuts,

o (. Avellana, Linn.—Hook. Stud. FL. 345, the common Huzed— Hasel, German ;
jar, French, is a shrub with short-petiolate hroadly ovate or rotundate

' hairy while yuurﬁumd a single palmataly-lobed involucre. Europey
asub, Armenia, and Asia Minor. Ascends to 5000 ft. in Tyrel. The male’
formed in sutumn, and open very early, between Jan. and April,

‘the leaves are out. The Hazel is commen in mixed coppice-woods ir
_%M%chqmdmcmdﬂmy.'hmmcﬁ
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[ light, but thrives well under standards of Birch, and Ash. Makes
ﬁenmps No heartwood, medullary rays b ,pora; fine,

Oroer LXXIIT. MYRICACEZ.

Shrubs or trees, mostly aromatic, with alternate simple, exstipulate,
wnerally serrate, coriaceous leaves with a prominent midrib and often
winous dots beneath. Flowers monoicoug or disicous, the male and
:male in catkins or spikes. Male fl. : Stamens 2-16, in the axil of lateral
ructs, sometimes with 2 or more Interal bractlets ; anthers 2-celled, the
laments often connate at the base. Female fl. : Perianth none; ovary
lcelled with 1 basal ovule, in the axil of a Iateral bract, generally
urrounded by 2-4 more or less adhering bracteoles; sligmas 2, sessile,
Frmt a hard-shelled, 1-seeded nut, clothed with a leshy or waxy pericarp,
Seed exalbuminous, cotyledons fleshy, radicle superior,

1. MYRICA, Linn.
(Characters those of the Order.)

1. M. sapida, Wall. Tent. Fl, Nep. t. 45.—Vern. Kaphal, kiephal,
N.W. Himal. ; Kobusi, Nepal.

A moderate-sized (always?) evergreen dioicous tree, the current year's
branchluts tomentose or pubescent. Leaves with a faint pleasant aromatic
smoell when rubbed or broken, alternate, lanceolate or oblaneeolate, nar
rowed into a short petiole, those on older frees 3-5 in, long, entire, coria-
teons, on the under side pale or rust-coloured, wilh numerous black
resinous dots ; petiole and midrib pubescent ; main lateral nerves anasto-
mosing by prominent intramarginal and reticulate veins. Leaves on
voung plants and shoots 5-8 in, long, membranous, with large and
sorratures, and more numerous, prominent, main lateral nerves. Ma
ratkins cylindrie, } in. long, sessile in lax axillary drooping racemes, as
long ae leaf or shorter. Female flowers in slender axillary spikes, stylos
red. Fruit a sessile ovoid drupe, several on axillary peduncles, § in. lon,
‘uberculate, pubescent while young, glabrous when ripe, with geanty
dish pulp, which is composed of cylindric or clavate fleshy hairs filled
with red juice mixed with fine dry hairs or fibres. Nut rugose, pitted,

Himalaya, outer ranges, from 3000 to 6000 ft., extending north-west to the
Ravi, Tt i beyond the Sutlej. Assam, Kasia hills, N
N.W. Himalaya, generally in mixed forests. The leaves are renewed in A&
and May ; flowers generally in Get.-Dec., the fruit ripeniug in May, It
however, been found in fower in spring. Attains 30 ft., witha thick

brown, heavy, co anil hard, The fruit is eaten, and it is sold

of the hills, the pulp i scanty, but with a pleasant aromatic sweet angd
lons taste, 'mtriilthemmtvdmhle product of the tree ; it is ex-
ported to the plains, used as an aromatic ll-unnu]ml;,mdj 04
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trunk, Bark dark- or brownish-grey, with deep vertical wrinkles. W, &
in 8

“ainat rhoumatism (Pharm. Tnd, 217). ey i
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Wallich identified this with a J ese tree by Kmempfer (Amean,
Exot. 798) under the name ofJab;&p?nmlgg Jamma ). Hooker, Bot. Mag,
t. 65727, is of opinion that it may be a variety of M. Nags, Thunb. (Na, vulge
Nagi, tsikkura siba, Kempfer Am.-Exot, 773, 874), towhich he refers as a syn.
onym M, qug'oﬁa, Roxb. FL Ind. iii. 765 ; Wight Ic, t. 764, 765, a shral) or
tree of Silhet, the Kasia hills, and Assam, with an ovoid drape, the size of a
prune, yellow when ripe, which ripens in May, is too sour to be eaten raw, but is
pickled and nsed as a condiment. M. Nagi, Thunb., is synonymous with 7,
subra, Sieb. et Zucc. ; Benth ¥1. Hongkong. 322; it is a lnrpi tree, not un-
gommon on the hills 1 Japan évern. Jamamo Noki), and much cultivated on
account of its deep-red purple acidulous fruit in Japan and China, which is
eaten raw and cooked, The characters by which these three species are gen-
arally distinguished are as follows : male catking simple, not paniculate in A/
Nage, paniculate in M. entegrifolia and sapida, the partial catkins short, few-
flowered, closely approximate in 4/, z'mffgn{uf&;. with the bracts Imﬁer as ]""F
as or longer than the stamens, The number of stamens varies, Dr Hooker's
view ig probably correct, and when it is fully established, the North Indim
tree must then be called M. Nagi, Thanb., with a wide range, from the Panjah
to Japan, and from China to the sea-const of Singapore and Ihm \I;hl:l\: it
grows as a shrub 12 ft. high,

Myriea Gale, Livn. 3 Hook. Stud. FL 347, Sweet Gale, or Bog Myrtle, ic o
deciduous gregavious arormatic shrub in peat-logs, moors, and wet places
of Britain, North and Central Europe, North Asin, and North Ameriea, which
flowers before the leaves come out in April, May, and ripens its fruit (compact
resinous spikes) in August,

The following, and probably severul other species of this gerus yield ve
table wax, which forms the outer covering r.nll the fruit: 1. M. cerifera, L,
Bayberry ov Wa.r Myrtle, n small shrub of North America, shores of Lake Erie
and sea-const to Florida, with nmerous smull nute encrusted with white wax.
2, M. cordifolia, L., the Wax Myrtle or Candleberry bush of dry sand-hills in
South Africa and the Cape of Good Hope. Leaves ovate-dentate with cordate
base, fruit § in. dinm. 3, M. argute, Kunth,, « monoicous evergreen shrub on
the mourttains of-Venezueln and New Grenada, and the Audes of or, Peru,
and Bolivia,

Orper LXXIV, JUGLANDEZA, .

Trees, rarely shrubs, with alternate pinnate often aromatic leaves withe
onkstipules. Flowers monoicous, the male in lateral catkins, the female
golitary, clustered in erect or drooping spikes, Male fl.: Stamens 510,

n lateral bracts, generally surrounded by 3-0 membranous seabes ;
anthers 2-celled, filaments short.  Female {l : Perianth adnate to ovary,
sometimes enclosed by foliaceous hracts, connate and cup-shaped at the
base; ovary 1-celled with 1 orect avale, Fruit a 1-seeded 2-valved nul,

* often incompletely 2-or 4-celled at the base, and enclosed by & eoriaceous
gor floshy pericarp, which remains attached to the nut ov.oventually sopar-
~ ates from it, Seed without albumen, cotyledons fleshy, oily, sinuous or
. corrugated, 2-lobed, radicle short, superior.

Fenit nut, enclosed in a thick coriaceons-flesliy o I
- pe whi tos from it whenvipe . . . 1. Joonass
| bnolmu!l: lnrge folinceous tih:uh_. in drooping 3
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Thhlmﬂlhﬂmhbhhmﬂ&ewﬁchhugmm with Pistacia
among Anacardiacee, except the free ovary and curved embryo of the Iatter,
contains,’besides these two geners, the following : 1. Garzg, inflorescence similar

to Ji but male flowers fasciculate, and of the female flowers want-
ing; (', alba, Nutt,, and several other species of this North American genus (hardy

in d) furnish valuable timber, and yield the well-known Hickory-nuts.

2, Platyearya strobilacea, Sieb. & Zuce. (Fortunea chinensis, LindL), a tree of
Japan and China (hardy in England), with the female flowers at the of the
male catking, forming a cone when in fruit. 3. Plerosarya fraxinifolia, Spach,

a tree of Armenia, the Cancasus, and North Persin (hardy in Efigland), with 12
pair of serrate leaflets, the mule catking at the biase of the female flower-spikes,
which are long, lax, and drooping, the fruit with 2 broad lateral wings,

1. JUGLANS, 1.

Aromatic trees. Leaves imparipinnate ; petioles hroad-based, leaving
large scars on falling. Male flowers in lateral catkins from the axils of
failendeaves, on the previous year's wood. Perianth of 3-6 unequal lobes
inserted on a lateral bract. Stamens 10-40, filaments free, very shork,
Female flowers solitary or several together at the ends of branches ; lml{;
tubular, adhering to the ovary, 4-toothed, 4 small petals in the ginua be.
tween the teeth. Stigmas 2, more of less fleshy, fimbriate. Fruit with
a thiek coriaceons or fleshy pericarp, enclosing a hard woody, mostly irreg-
ularly-furrowed endocarp or nut-shell. Embryo sweel, edible,

1. J. regia, Linn. ; Roxh. Fl. Ind. iii. 631,— Walnul—Noyer, Fronch ;
Wallnuss, German. Sans. Akshota, ikhota. Pers. Charmaghs (four
brains or kernels), used in Kashmir and Afghanistan. Vern. 4
Local names : Ughz, waghe, Afghanistan ; Akhor, khor, krot, Jtin, Kashe
mir ; Kabotany, thanka, Pb.; Starge, Ladak ; Ka, Kunawar ; Akhor,
khor, kharot, korot, Jaunsar and Kamaon,

A large tros, youngest shoots velvety or with floccose pubesconce. Leaf-
lets elliptic-oblong, entire (rarely serrulate), subcoriaceous, glabrous, with
tufts.of hairs in the axils of nerves beneath, main lateral nerves prominent,
15-20, pairs ; terminal leaflet largest, petiolulate, the lateral, 3-4 sometimes
56 pair, subsessile, nearly opposite, those near the base smaller ; eommon
ﬁﬁoln 6-12 in. long, glabrous or hoary. Male catkins appearing with the

ves in'the previous year's axils and on the previous year's em
times in pairs, green, pubescent, cyliedrie, 2-5 in. long ; bracts pedi
oblong, with 6 perianth-lobes and 10-20 stamens, the buds of the coming
year's eatking being ready-formed in the leafaxils, Femalo flowers 1.3,
limb of c.n.ll;yx minute, i.mi'ir-tinct.ly toothed, petals linear-lanceclate, green,
mm angth, sometimes half the length of ovary. Fruit grean, tmﬂg

2 in. long, enclosing a brown, irregularly.- umwo&ﬁ which is
Z-valved, acute at the upper end and divided by 2 thin m
ments into 4 incomplete cells, one dissepiment separating the 2 ~ 1!
the other dividing them at the back into 2 lobes. Seed with m*"' |
ments, the outer yellowish brown, the inner white, very file. &5
Of the varieties described in 1;0. Prodr, xvi ii, 136, the following may ‘
1 . -
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be mentioned. a. fenera, shell of nut thin, fmgile. £. beloudelistana,
leaflets 2 pair, entire, the terminal leaflet 8-10 'in, long.  Beluchistan
near Quetta (a few trees only, Stocks). 7. kamaonia, petiole rusty-tomen-
tose, leaflets oblong-lanceclate, entire, 6-9 in. long, fruit pubescent, shell
of nut thick and very hard. Kamaon and Jaunsar (cultivated, and wild
‘on the hend-waters of the Dharaghad, June 1873, D.B.)

Wild in many forestsiof the North-West Himalaya and in Sikkim ; also,

ing to the generally receivéd opinion, in trans-Cuncasia and pro'bai:l)r in
Armenia. C. Koch, however (Dendrologie, i. 584), states that the tree is not
wild in. either of #hese countries or in Asin Minor, and suggests that its home may
possibly bé found in Central Asia, Cultivated in Afghanistan, Beluchistan, on
the hills in the trans-Indus territory, at 5000-6000 ft. near villages; abundantly
in [Kashmir, in the North-West Himalaya between 3500 and 10,000 ft., both in
the outer ranges and in the inner arid tract, in Nepal, Sikkim, and the Kasin
hills, In Kunawar its upper limits are Spui on the right and Namgia on the
loft bank, and in Nubra it is cultivated np to nearly 11.000 ft. Grown and
bears fruit in gardens in Peshawnar, grows but does not bear fruit in Caloutta.
Commonly cultivated in Europe and Western Asia, In Western Furope the
alnut is grown nearly to 58° N.L. in Ross-shire, but onoly in sheltered %ﬂmﬁ
Edinburgh the tree grows with vigour, but ripens its fruit only in the finest
hottest summers (Selby, British Forest Trees, 44). On the esst side of Europe

it is found to 52°, It was known ta the ancients, and Pliny states that it was
hrought from Persia (A, De Candolle, Geographie Bot., 393, 968). Leafless in win-
tor, the new folinge comes out from Fel. to April, aceording to elevation, and the
flowers appear about the spme tine.  The fruit ripens July-Sept.  Attains, unde
favourable circumstances, S0-100 ft. and a girth of 10-15, and not rarely of 20 [t
Instances of large trees are : 22 ft, girth at Sali on the Chenab at 8200 ft. ; 28
{t, Kulln, Stewart ; 17 ft. and 100 ft. high, Tatwa forest, Dhargghad, Jaunsar,
DB, 0ld tronks ure often buttressed. In Ladnk the trees have short trunks
not exceeding 7-8 ft. girth, with a low rounded erown. Bark § in. thick, silvery
or dark grey, sometimes mixed with reddish brown, Sapwood greyish white.
Heartwood brown or greyish brown, often veined with durker shades, dirier
near the centre. Weight, 40-48 1b, (Europe). Medullary mi:s short, moderatoly
brond, numerous, Pores equal in size and uniformly distributed, solitery or in
‘radial groups of 2-4, annual rings distinet; besides the annual rings, numerons
minute concentric lines. The heartwood is very durable, works well and does
“not warp or aplit ; it is o beautiful furniture-wood and polishes well ; the prin-
glfnl ke is for gun-stocks, It is also used for turning, and in Kashmir muoch
the lncquered ware is made of it.  The bark is largely exported to the plains,
i lokll, under the name of danddsa, to clean the teeth and strengthen the
t i8 also used (on the Bias) as a dye-stuff and in uative medicine, The

twigs aud leaves are used as winter fodder, which, with hay, is often stored on
“the hrg:wmugha of the tree. On the Sutlej it is said that trees which are
fodder will continue yielding fruit, provided they get rest every

year, The nut, however, is the, most iwn uct of the tree;
of the wild tres has o thick, extremely hard shell with n small kemel,

is rarely eaten : the cultivated varieties are numerous, ene much valued
| Kushmirde callad kaghasi (paper-shelled),  Where the tres is most

" M Kashmir, Pangg. and Kunawnr, Walnuts form an imy

oy are also exported largely to the-plains, to and the rest

of India. Oil is made of in Enrope and in The outer covering of
fruit is emaployed ax a dyw in Kashmir ; in Europe it is used for

well ns the bark of the tree.  The tree produces fruit at an eirly age.  Out
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Chenab and in Kunawar it does not ripen its fruit well at an elevation above
500 ft. %wﬂd Walnut merits cultivation s 1) forest-tree om account of
timber ; when grown in eSmpact mnsses it cannot be expected to e m
frnit, but the timber wou.ldpmmlmbly prove one of thtmmnst vmble of the
leaf-bearing trees of the North-West Himalaya, and it has the advunuﬁof not.
being too heavy for floating. The tree, however, requires a vich and
and will probably not prove to be a rapid grower.
J. wigra, L, the Black Walnut, sometimes called Black Hickory, of Novth
America, particularly in Ohio and Kentucky, south %o Florida and Texas, hoa
serrate, ovate-laneeolate, long-acuminate -leatlets, and .a spherical ineompletely
4-celled nut,  Wond beautifully veined, valued for furniture, heavier thaxn that
of of. regia (lighter according to Nordlinger, Techn, Eigenschd. Holzes, 522),
J. einerea, L., the Butter-nut of Canunda and the Northern States,"has oblong-
lunceolate, downy leaflets, an oblong nut, 2-velled at the base.

p soil,

2, ENGELHARDTIA, Teschenault.

Resinous trees or large shrubs, Leaves sometimes apparently paripin-
nate hy the abortion of the terminal leaflet.  Male flowers in cylin
lateral catkins. Perianth of 3-6 lobes, adnate to a lateral generally sti
itate often 3-lobed bract  Stamens 4-12, anthers subsessile.  Femal
flowers in long drooping bracteate epikes. Calyx adnate to the ovary
with a 4-dentate limb. Petals none.  Stigmas 2, sessile, linear, papillose,
Bract enp-shaped, enclosing the flower, limb divided into 4 unequal seg-
monts, the inner rounded, often crenate, the three onler membranons,
veined, generally oblong, the middle one longest. Fruit small, enclosed
by the enlarged bract ; pericarp thin, firmly adhering to the endoearp.

1. B. Colebrookiana, Lindl. in Wall. 71, As. rar. t. 208.— Ve, Tomar
pikhy, b, 3 Mowa, gobar moen, hodal mowa, Kamnpon ; Khusam, Banda,

A large shrub or moderate - sized tree, the current yedr's branchlets
tomantose or pubescent. Leaves generally approximate near the ends of
branches, mostly imparipinnate, leaflets 3-5 pair, nearly opposite or alter-
nate, shortly petiolulate, elliptic-oblong, obtuse or acute, base unegual-
sided, subeoriaceous when full-grown, pubescent or tomentoss when
young, the upper side glabrons when full-grown, the under side fomen.
tose or with minute round yellowish scales ; main lateral ngrves 10-15 on
wither side of midrib, joined by prominent reticulate and
vaing, Mala catkine numeroug, 3-5 in. long, genarnlly clustered at the
base of the female spikes. Bract stipitate, more or leas J.Jobed,

4-5 ohlong obtuse seales, one generally at the base, the others at the top
or along the sides of the bract, and 6-8 sessile hispid mueronulate anthers.
A tuft of hairs, in the place of a rudimentary ovary, not rarely bom
the anthers. Femal® spikes pedunculate, 5-6 in. long, W’ lax when
in flower, eylindric, compatt when in fruit, outor bracts in AP

oblong, obtuse, the middle oue 1-1} in. long, the two lateral ones

that length, each with a prominent midrib, and retieulate veins, with
mimute round scales, or pubescent, the inner Dract irregularly |
duntate, hispid with long stiff haire. ~ v
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ng!waﬂk tract and outer North-West Himalaya, dl;eidingdto 6500 ft., m.&:

il often gregarious, covering hl'gﬂ areas on hillsides in Kamaon
Garhwal, extending to the Chenab, but scarce west of the Jumua.
hills in the Banda district. Leafless during part of winter ; the flowers a
with the young leaves in March and ApriE and the fruit ripens in May. k
ll%t‘or dark grey. Attains a girth of 4-5 ft. in North-West India, £

qrther rescarches on the spot will probably show that this species is aniy
 tomentose and small-gized variety of J;' spicata, Blume Flora Javae. t. 1, 6, of
Nepal, Sikkim, East Bengil, Burmy, and the Indian Archipelago. In Java this
is o gigantic tree, 150-200 ft. high, with paleyed, hard, and heavy wood, made
“into (solid) cart-wheels and gigantic cattle-tronghs.  The leaves are more gla-
brous, the leafletd more oblong and acwmninate, petiolate or sessile, the female
'!Fikas ave 12-20 in, with Lracts 2 in. long, and tLu male catking 4-8 in. long,
he bracts of the male flowers often terminate in a mucro, and they are some-
times abnormally lengthened out into a 3-lobed bract, similar in appearance to
the onter lobes of the female bracts, The keales attached to these bracts vary
in size and shape, from lincar-oblong to triangular, and the number of stamens
in one ower is between 4 and 10, In the female flower the styles ave some-
times bifid,

L. Roaburghiana, Lindl, in Wall. PL As, rar. t. 199—Syn. Juglans ptero-
aneea, Roxb, T Ind, iii, 631—is difficult to identify. Roxbuigl’s figure exactly
represents the habit and fruit of &, gpicata, Blume, for which it is probably in-
tended,  Casimir De Cundelle identifies it with that tree, but the representa-
fion and description of the male flower is entirely different,  Roxburgh deseribes
and figures (111 in Herb. Kew, 2395, vopied in L As. rar.) the male flower a3
consisting of 4 regular scales oy sepals, with 3 stamens at the base of each, anc
in the plate these stamens surround what appears to be intended for a rudimen.

ovary, The female flower-spikes also are erect, and not longer than the
male catking, I have gecn no specimens at all corresponding to the plate, and
bu};}y there was s mistake in the original drawing, Wallieh's specimens

I ﬁtﬁ murked F. Roxburghiana, agree with B, spicata, Blume, 1t seems
reamarkable that Wallich, who was acquainted with the tree, shonld have aver-
looked the error in the original drawing when publishing it in his Asiatic Plants.
Boxburgh states that the bark of Juglans pterococea is thick, dark-brown, pos-

ing wueh tannin, and is reckoned by the natives (of Silhet, where it is called
Bﬂlﬂl‘f the best they are acquainted with for tanning. .

Onver LXXV. GNETACEZ.

Shrubs, elimbers, undershrubs, rarely trees, the branches artieulated at
‘the nodes. TLeaves opposite (Gnretum) or rudimentary, comsisting of a
D-lobed gheath (Ephadra). Flowers monoicous or dicicons, in heads or
spi Male flowers consisting of 2-8 monadelphous stamens, enclosed |
in & 24id sheathing perianth ; filaments connate into s fleshy columm ;
1- or 2-celled (3-celled in the abnormal genus Welwitsolin). Female
consisting of a naked ovule, enclosed by a ing or imbricate
mf, and soveral integuments, one of which is often prolonged into a fili-

Apﬁdn resembling a style. Fruit 1- or 2-seeded, enclosed in the
or

more suceulent, persistent fleshy bracts. Embryo in the axis of 8
% albumen, with p;r?gﬁamua cotyledons, radiele superior.—Royle
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1. EPHEDRA, Tourn.

Shrubs or undershrubs with nodose stems, and articulate ospadlo or
whorled branches. ‘Wood analogous in structure to the wood of conifers,
composed of rays and wood-cells with discs, Leaves reduced to a mem-
branous sheath with 2 opposile, sometimes linear lobes. Flowers dioicous,
rarely monoicous, in terminal.and lateral short, bracteate, sessile or pedun-
culate gpikeg, opposite in pairs or whorled. MaJe flowers in the axils of
opposite bracts, forming an ovoid 4-20-fldwered spike ; anthers 2-10, twae-
celled, opening by pores at the top. Female spike of 2 flowers, rarely 1,
enclosed by a membranous bifid ur bipartite sheath, surrounded at the

by numerous imbricate bracts. Seeds two, flat on the inner, convex on
the outer face, rarely 1 seed only.

Diranches erect, intefnodes 1-2 in. long ; anthers 6-10, stipitate ;

tube of inner sheath of female flowers short, included within

the outer bracts, Lifid, lobes exserted 5 . . = 1. E. vulgaris,
Branches slender, flaccid, sometimes scandent, internodes 1-4 in.

long ; anthers 2-5, sessile ; tube of inner sheath of female

llowers exserted, truncate or indistinetly 2-lobed g 7 2, E. Alta,

L. E. vulgaris, Rich. ; DC. Prodr. xvi. ii. 364.—Syn. K. monostachya,
and distachya, Linn. ; Reichenb. Te. FL. Germ. t. 539, Vern, Asmdnia,
ldshiir, Vitshitr, chewa, Ph, 3 Khandu, khanna, Kunawar ; Tse, tsapall,
trano, Ladak.

A emall rigid shrub, branches green or brownigh, eylindrie, with numer-
ous raised scabrous lines, internodes 1-2, somelimes 23 in, long, sheaths
yellow or brown, with a white membranous edge and 2 acute teeth, shorter
than sheath. Male spikes yellow, subsessile, in lateral or terminal, uften
whorled clusters ; anthers 6-10, the inner ones stipitate. Female spikes
lateral or terminal, in pairs or whorled clusters, subsessile or short-pedun-
culaje ; tube of inner sheath short, included within the outer bracts, 2-fid,
lohes exserted. Fruit ovoid, succulent, sweet, pale- or bright-red when
tipe, 3 in, long, seeds 2,

Dry stony- hills, Afghanistan and Beluchistan, inner arid and intermediate
Himalaya, Jhelam, Chenab, and Sutlej, between 7800 and 12,800 ft. (Urnd the
lower limit in Kunawar), West Tibet to 16,600 ft. (Stewart), inner Kamaon and
inner Sikkim, and adjoining parts of Tibet, aw:endinﬁrm 16,000 {t., South 3
North Africa, Western Asia, Caucasus, Siberia, Fl. April-June, later at
Flum > h iliruit ripens Aug.-Oct. f;:u Li%!l: ele:gtio:j;,s:ften nlt::iu& ﬂunmz
ew igh, lower down attains 2-4 ft., with wo
numerous, ]::gpoaiw or whorled, straight erect, and gﬁen ttﬂg:ruhw branches,
Bark grey, , inner substance fibrous, brown, very h, Wood whitish-
yellow, Th,mz, which looke pretty, clustered on the dar -%m in
Yery sweet, und is eaten in some places—e. ., on the Sutlej, T nre
hrowsed by goats, the Yak does not touch . 1n the treeless parts of Ladak
the woody roots and stems are used as fuel, . .

s
2. B. Alte, C. A. Moyer=Tsb, LXIX.~Versuch einer Monogmphie
L Gaibuog Sy B6-Peborsburg, 1646, 75.—Sya. 5. m1
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of Meyer, Arab. AlMte Vern. Kuthan, nikki (dmall), kiirkan, brata,
tandala, lastik, nangarwal, Ph. ’ ¥
A shrub with slender flaccid, generally whorled branches ; branchléts
often filiform, with numerous raised longitudinal lines, often rough with
short hairs, internodes 1-4 in, long, sheaths very short, with two tri-
angular or linear teeth longer than sheath, often prolonged into narrow
linear leaves. Male spikes sessile, in lateral or terminal, often whorled
clustore ; anthers 2-5, sehsile, Kemale spikes pedunenlate, solitary or in
ﬁ'ﬂ; tube of inner sheath exserfed, truncate or indistinetly 2-lobed,
it ovoid, succulent, tasteless, } in. long, red when ripe.

Plains of the Panjub and Sindh, ascending in the Salt range to 3000 ft.  Af.
istan, Persia, Arabin, Aden, Sinai. Madden, As. Soc, Journ. xvii. i. 404, men-
tions an Bphedra in Rajputana (Vern, Phak, geverally the name of Calligonum
polygonoides) ; if an E;:’nadm, it probably is this species, Somewhat gregari-
ous, forming dense clumps of low brushwood in the most arid, sandy or stony
FLAM; branches brown or sontewhat glaucous, often scandent on other trees.
March, April i:;:‘umetinmu in October) ; the fruit ripens in May, and is often
long persistent, Bark brown, bunches of stem and branches are sometimes used
for cleaning brass dishes,

& b

E. alata, D3 DC. Prodr. 358, is a much larger shrub, 9-10 ft, high, with
SGfF erect branches, marked by having bracts and sheath of femals flowers with o
broad white membranous margin, the inner gheath of the female lowers nearly
S-partite to the base, and 3-8 subscssile authers on a long-exserted colomn,
Deserts of North Africa, from Algeria to Fgypt, Sinad, Persin—Aitchison (Cat,
142) quotes * Edgeworth, Multan.” T luve not seen gpecimens ; Edgeworth in
Florula Mallica Journ, Linn. Soe, vi. 194, enters £, alata (withoat auth,),
which'may possibly be intended for 2, alata, Schimp,, o synonym of K. 4lte.

@netum scandens, Roxb, FL Ind iii. 518—8yn, . edule, Blume ; Vorn.
Kaimbal, @mbli, Bombuy—is a stout climbing shrub, with n{: site coriacesus
elliptic - oblong petiolute leaves, 5.6 in. long, which turn black in drying;
flowers monoicous in cylindric verticillate, paniculate alpikua, with namerons
short annular sheaths, the flowers mixed with articulate hairs closely packed in
theiraxils, Malé flowers monandrous, anthers of 2 distinet eells, opening Ly aslit
at the apex, at the end of a thick column, protruding from a thick clavate angular
gheath, which splits in two. Female flowers consisting of numerous naked ovules
ilarly arranged, and mixed with wrticulate hairs.  Fruit an oblong 1-seeded
y 11} i long, narrowed into a thick short stalk, red when 1 The
8 are ocaten, omamon in the dense forests of the Western G]l::a and
the Konkan—East Bengal, Burma, Indian Archipelago, China, The ‘wood
of G'netum consists of a large number of distinet wedge-shaped ligmeous masses,
whiclr are mu:ied in c¢oncentric circles, and separated by eell tissue,, 1t
thos resemblgs the wood of Menispermacee: (p. 10),

- Orper IXXVI. CONIFERZE, X
Bhrubs or trees, generally evergreen and resinous, Wood
¥ wesgols, hence on n horizontal section without pores, consisting of med
lary and long thick-walled wood-cells, tapering at the ends, with

Tays "’
- circular dises ( cavities between the adjoining bn
I aides to the rays ; in the wood of on all gides. The tur- |
W - |
| - -
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fine (resin) is _ymﬂedinluge,hrmcbing,inhlﬁaunll:m.
ﬁnedb;thinz d cells, sither in the bark, op in the wood, |
in the mass of wood-cells, and horizontal in the medullary vays. The
annual rings are, as a rule, distinctly marked by a belt of thick-walled
wood-cells in the outer (autumn) wood, and a belt of larger wood-cells
with thin walls in the inner (spring) wood of the succeeding year. In
many coniferous woods the inner belt of each annual ring is soft, and
the outer belt compact and hard. Leaves alternate, rigid, scale-like,
subulate, acicular or linear, rarely with & broad 'hln.de; without stipules.
Flowers monoicous or dioicons, without perianth. Male flowers in
deciduous catking. Female flowers solitary, capitate, or in spikes (cones),
consisting of one or several ovules adnnte fo, or surrounded by
lary scales. Albumen fleshy and oily (in draucaria farinaceous) ; coty-
ledons generally more than two, whorled. —LRoyle T11 348.*

According to Parlatore, in DC. Prodr, xvi. i, this Order comprises 216
species, Those of North-West India belong to the following tribes :—

Abictine (Pineee, Parlatore).—Fruit a cone, with numerous imbricate,
carpellary, generally woody scales, each bearing at its base two secds
(developed from inverted ovules) and inserfed in the axil of a bract,
the bract often dry and not apparent when the froit is ripe—Pinus,
Cedrus, Abivs, Lariz.

Cupressineqe,—Fruit with few carpellary seales, varying in shape and
substance, sometinmes fleshy, each bearing at ite base, or on the stalk
when the scales are pellate, 1 or numerous seeds Sduvo]npad from
erect ovules). No bracts— Cupressis, Juniperus, Cullitris, Biota,

Tuzinee (a distinet Order of many botanists)—Fruit 1-seeded (1 oroct
ovule), supported by a few imbricate scales—(in Tazwe swronnded
by a fleshy cup-shaped disc) Tarus, Pudocarpue.

There are two other tribes—Ayavearies: and Tazxodiee—to which the
following remarkable trees belong: Arawcaria Bidwilli, Hook., the
Bunya Bunya of the aborigines of North-Fast Australia in 27°8.L. A
tall free with a streight stem and numerous tiers of short rigid whorled
branches. The cones, which are said to ripen every third or fourth year

ily, are nearly as large as a man’s head, and contain numerous ln':?ahr-

ageous seeds, which are ap important article of food of the inhabitants,
The tones of Araucaria consist of nnmerous imbricate carpellary scales,
“ach.scale with only 1 seed at the base,

The seeds of A. embricata, Paven, are also eaten. This tree grows on

the higher monntains of Chili (36°-48° S.L.), is hardy, though it is oeeas

_* Regarding the Coniferpus trees of the N, W. Himalayn, the followi in

' J ic. and Hortic, Society of India contain my:ch vﬂnnﬁlmms j
I ians on some of the Pines and other Coniforous Trees of the Northers
d upon

and on n Coniferm, volu. iv. and vil, 1845, 1850 ; Cleghor
the Pines of the N.W. Himalayn, vol. xiv., 1866, Of official reports, the

wﬂ‘ by D. %me '




~T - ™ . —

1

sionally injured by severe frost, and extensively cultivated in England,
where it was introduced in 1796, the highest specimen being at Dropmiore,
50 . high in 1871, This, like the other species of this genus, conlinues
its growth throughout the year; the buds are open, not enclosed in scales;
and young leaves are being formed at all times of the year. The wood of
some Araucarias is supposed to have no proper annual rings ; the con-
cenfric bands are often incomplete, and are belleved not to indicate any
periodical interruption of the vegetation, like that which causes the
formation of annual rings of other coniferous and leaf-bearing trees,

The tribe of Taxodice includes, besides many otlier interesting trees of
North America, Japan, China, Australia, and South Africa, the two giants
of California, Sequoia sempervirens, Endl., and 8, gigantea, Torrey (Welling-
tonia gigantea, Lindley). The former, the Redwood of the coast, is found
in a narrow belt between 34" and 42° N, L. in the mountains of California ;
it has been known to attain 300 ft., with a girth of 55 ft. Its cones are
1 in. long, the timber is excellent, and it coppices vigorously.

Sequoia gigantea, the Wellingtonie or Mammoth-tree, is well known as
the reputed tallest tree on record, attaining 300 to 330 ft., and a circum-
ference of 80-100 ft. One individual is stated fo have been 450 ft. high.
As vegards height, Fuealyptus Globulus and obligna of Tesmania, and
other Australian Eucalypti (p. 231), rival the Californian tree. Abies
Dowglasii (p. 527) and Sequoia sempervivens probably stand in the sec-

_ond rank ; and Antiaris innoxia (p. 427), with the Deodar (p. 518), under

exceptionally favourable circumstances, take the third. Of European
trees the Silver Fir (p. 529) comes next, but it rarely attaing, even in the
most luxurinnt and compact forests of the Southern Schwarzwald, 200 ft.
Eng,, one-half the height of the Wellingtonia ; and it remains consider-
~ably behind the great variety of trees which compose the dense evergreen
forests of Tennsserim and of the crest of the Western Ghats (where not
cleared for coffee plantations), which often form a dense mass of vegata-
tion, unbroken for miles, on an average 200 ft. high,
 The Mammoth-tree has a much more limited range of distribution than
sny of the other forest giants just mentioned. Like the Deodar, Pinus
preolsa, and the Larch of the Alps and Carpathians, it is an inhabitant of
the mountains, but, so far as known at present, it is only fonnd in a belt
25 miles long in N.L. 38% in the valleys on the west side of the Sicira
Novnda of California at an elevation of 4000 to T000 ft. '

The wood of the Mammoth-tree has distinet concentric rings, the'inner
belt of each being composed of soft spongy wood, while there is a parfow
but hard and horny outer belt of darker colour. Tt has been asserted that
{wo or more of such rings are formed in one year. The cones of 8. gigan-
tea are 2-2} in. long; they consist of imbricate scales, like the eones of
Abietine, but each scale has 5 seeds at its base. Both Sequoias are

 handy in England. -

Fruit o cono with imbricato scales.
Lenyes persistont, in clusters of 2.6, in the axils of membran. i

- ipen th sometimes the 3d
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Lenves persistent, numerons, in tufts at the onds of arrested
‘b‘?mﬂﬂpt? 3 cones requiring 2 years to ripen, scales broad
th a thin sharp e

t ! T, el FIRSTRL NNE 2. Cronys.
Leaves persistent, single, not in tufts ; conee ripening the :
same year; scales with a thin sharpedge . . 3. Anns,
Leaves deciduous, in tufts ; cones ripening the same year;
4. Lamx,

scales with a thin sharp edge 2 3 . 3 .
Fruit woody subglobose, wi’Sl peltate scales, tightly closed
before maturity ; leaves persistent, closely adpressed, scale-
like and imbricate, or subunlate 3 2 c P> v 5. Curgessvs,
Fruit fleshy. :
Female eatkins ovoid, of 3-6 conleacent seales, fleshy in fruit,

ripening the second year forming a 1-3-seeded berry 6. JusirEngs
Female flowers solitary, consisting of an erect ovale seated on
a fleshy disc, which enlarges into n fleshy cup surround-
ing the seed . 3 . ‘ i ‘ s . . 7. Taxus.
1. PINUS, Linn. "

Evergreen monoicous trees, the hranches generally in whorls at the base
of each year's terminal shoot. Leaves on the first shoots of seedlings and
on elongating branchldts single, acicular subulate or squamiform, bearing
in their axils arrested branchlets, consisting of a short, tubercular axis, and
o number of membranous sheathing scales which surround a cluster of 2-6
acicular leaves. Axillary buds are as a rule only developed into elongated
branches at the end of each year's terminal shoot, one whorl of side branches
being formed annually, so that the age of a young tree may be ascertainad,
not only by counting the annual rings of the wood, but also by the mum-
ber of whorls on the stem, There are, however, exceptionss Pinus eteelsa
and Pénaster often form two whorls in one season, and P Gerardionaand
others are apt to throw out scattered side branches, not in regular whorls.
The male catkins are in the axils of membranous bracts, clustered round
the branch in a dense raceme at the base of the current year's shoot, #o
that in those branches, which habitually bear male flowers, thero are often
breaks in the foliage indicating the position of previous year's catkins.
Antheriferons scales nnmerous, imbricate, each scale with 2 distinet an-
ther-cells on its under surface, prolonged beyond them into a membranous
vrest, Female flowers on separate branches, solitary or in whorls, geuer=
ally at the end of the current year's shoot, subsessile or pedunculate, ped-
wncle with scaly bracts. Ovules inverted, in pairs at the base of the car-
i - geales, each scale in the axil of a bract which disappears before the
irait ripens, Cones sessile or stipitate, formed of the enlarged woody
carpellary scales, which are more or less thickened at the apexs  Seeda
oily, with.a hard woody testa, in shallow excavations at the base of the
tcales, often winged. Cotyledons 3-12, linear.

Lea ) s d or ovoid-coniecal.
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.A.twa-lm'edl‘innndmﬁwdmdu the name LI P. Ram Jameson
iport upon the Bot, Gardens of the N.W. Pmmmlmtg;. Jouru,
ort.ﬁoc. 1860, 52). The cones, of which a numbeér are in Kew un,
are ovoid-conical, 2 in. long, the ends of the seales with a shsu' ook similar 1o
- the cones of some varicties of 2, sylvestris. The :MVEBS h I have ndt secn)
are described gs 2 in a gheath, 2-2} in, long, sifl and light glaueous green,
sheaths ghort aud partially ]-t.rhlm,m Seeds very small with a mndmh wing,
rather more than § i, long. Cotyledons 6. Jameson states that it erad

in 1850 by the Garden § ‘1&1:1 Colleetors on the Gusainthan mountain in |
it an elev. of 10,000 ft. ahove thessea,  Seeds were sent 1o Engdand, from which
its were raised in the Hort. Soc. Garden in 1863, but this is all that is
Wn o Te -rmlmg this doubtful species, which Parlatore doubifully suggests
ht be . Kasya (DC. Prodr. xvi. ii. 300), bt it cvident] is closely allied
sylvestris.  Another doubtful species, classed by Parlatore under the
S- NWB Pines, is P, persica, Strangways {Luudun s Gardeners’ Magazine, 1839,
: 130), ghape of the cone said to he like that of P. Pinea, seeds large, with
Eﬂbous wings. Under this name a 2-leaved Pine is c.;]twutul at Kew, be-
ved to be 1. halepensis.  Purlutore deseribes it with eylindrie obtuse cones,

and the leaves in threes and fours,

1. P l.ongtfolia., Roxh, Fl. Iad. iii, 6561 ; Cleghomn, Pines of the N.W.
" Himaliya, t. 3; Royle 111, t. 85. Bans. Sarala.  Vern., Nakhtar (shitutal,
splinters of wond), Afg, ; Chal, ehir, dral chiv, Pb. ; Saral, Jaunsar ; Ohir,
aalla, sapin (straight tree), kolon, kolun, Folain, kallon, Garhw,, Kamaon ;
Lhansa, Royle, NNW, Hiw. ; Dhap, Oudh, In Sikkim called Gaiet-kimg
by the Lepchas, and Teadong by the Bhotias,

Alﬂrgu tree with symmetrical branches high up on the trunk, forming a
rounded head of light fuliage. Tark rough, eutinto polygonal plates by decp
dark-coloured furrows.  Leaves in clusters of three, 9-12 in. long, somo-
ﬁmmloug«. slender, inner face keeled, so as to be nw.rly triquetrous, with
a rounded vonvex back. Sheath permteut greyish brown, of numerous
closaly imbricate bracts, fimbriate at the edges with long fibres UE%D
on short gtiff stalks, spreading or recurved, soli or mhorls b,

“+.ovoid-conical, 4-7 in. long, 3 in. diam. above the 5
o long, { in, hroad and } in. thick at the top, the apex (l.pophym)’ ung
@ sproading or recurved obtust pyramidal beak, with 4-6 more or less
tinet rounded faces. Seeds with a thin membranous wing A-1 . lang,
. obtuse, oblanceolate and unequal-sided. Cut)rleﬂm 12 on thc»dvmgi
(Madden).

Afghnmwn eultivated al Kandahar, 3500 ft. Kafiristdn at 6000.fte.
wlapes of the Suliman mnge,uhem DrSwwm-t in 1860 suppowd lhlom 1o
R T e

ndus to Bhutan, gen een an
sionally ascending bigher, ui; 7500 ﬁf in Kummlgg‘he lower o’%ﬂ#ﬂ of
“this tree in the different parts of the Himalaya, under different ci e
no means well known, In the Paujab, north of the Sutlej,

regarded as the lowest, and 5000 {1, as the upper
as high na 7000 ft., and this is qu:hn
% Bhutan it éou not rise :{

&ul’m m
pes of the hi des of the
Bzmd:mihnpperhmhhl.h
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West India, and grows ¢ven at Caleutta, In England requires sholtor in winter,
Grqi-u‘iouu forming nearly phre, open forests, often wr':eli scanty underwood |
Andromeda, Berberis, Rhug Cotipus, aud ocally at lower glevations, of Garisa
diffusa, FL Feb.-April; the cones require 12-15 months to ripen ; they open l
shed their seeds in April or May, but are long persistent afterwards, o that in
sutumn theére are numerous seedless cones on the trees, Ribhent I'Up}]"ﬂlljﬂll Arbo-
ricult, lzgﬂlmwn that in the Paujab the seed ripens in Ootober, aud that the best
time Yo colleet seed is to pick the cones from Dee. to March, The leaves gene-
rally remain 2-3 years on the branches, the oldest heing shed in May and June,
Attains 70, and at times 100-110 ft. ; trouk wafl, erect, straight, 5-7, rarely 10-18
ft. girth. Crown oval when young, rounded when old, extremitics of branch-
lets turmed upwards, folinge of old trees dark, of young trees lighter gvee,
Bark 4 in. thick, cut up hy deep fissures and cracks into irregularly polygonal,
sometimes oblong thiuﬂ, farge ‘grey or reddish plates, inner substance ruioi!&-
brown, eompact. Wood yellowish, reddish-white or Lrown, no distinet hearts
wood.  The weight of seasoned Chir, according to experiments made st B
i# 27 Ib,, and the value of P, 932 (average of 10 exp., extremes 818 and 10
Experiments made at Almora by Capt. Jones in 1844, and recorded by Madden,
give 34-45 as the weight of unsensoned wood felled one month, P= 626 (15 exp.),
and 36-41 1b. for seasoned timber, P=546 (6 exp.) The wood is easy to works
and is extensively used in the hills for huilding— roof-trees ure said to Jast two 4
gencrations in Kamaon—also for shingles where slute is not available, at the tea
Plantations for tea-boxes, and there is a considerable ex portof it to the lll:dtll on
several of the Himalayan rivers, On the Sutlej and Biasit is largely eruployed for
the bottoms of boats. As u rule, however, the wood is not durable; it is atfacked
by insects, and decays rapidly when exposed to wet. In Kamaon, about Piira,
and in several places on the 'e;\'unlwu.n branch of the Chenab, a hr!iw proporiion
of the trees have the bark and the fibres of the wood much spirally twisted, in
the same way, only to & much greater degree than is often seen in horse-chest-
nuts it Burope. The wood of the twisted trees is useless for WJEI.QDO Ve
fuel. Tt has been supposed that the twist is coused by the local winds, but the
twisted are often mixe&- with straight-grown trees, exactly as is the gase
avenue of horse-chestnuts, and their eceurrcnce is confined to paeticulae
ties ot more 1 to the action of the wind than the neigl tructs,

The Chir E%:ly produces more turpentine and resin than the 003;
fers of the orth-West Himalayi ; it i obtained by making inciaioﬂg in i
stem, or by stripping off the bark, " The crude turpentine and resin is called
Biroza or Jiroza, rally in N.W. India, dhidp in Oudh, or
[ im Garhwal, and Mmmu- Simla. The Sanserit ward 18 kaliira, whenee
'i"';m the name efitr. In a report ou the resinous products of the Gaurhwal ™

ivision, of March 1867, R. Thompson states that the quantity of bezja *
annually brought down to the markets at the foot of the hills may be ussumed

at batween 1000 to 1200 maunds of 80 Wb, each, at prices varying from 3 to 4§
; und,—and he describes the procedure us follows: U Several deep

bring niches are cut into and around the trunk of the tree,

nickies are in. long, and 68 in. deep, The buse of the niche Is hollowed

out to form weort of receiver for the resin after it exudes, These are

a8 which takes 10-156 days from the time of first cutting.
The receivers are and emptied several times during the season, which 1
16th March*to 1ith June, on 3 months, The d of anorrlnmt?-nmd

a for the and about a third of the quan
thio e ,33:&; disaar i blown down” - In the f*’&
T 4-7 T s maund,  Tar (mixed with turpen.

5% dbstenotivo di of wood) is ulso mad any
od at the hottom with small hgl:l)wilh chl.f:yd%-
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~of 1850 are fertilised in the following nutumn, and do'not ripen their
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the pot in closed and lnted ayer with vt mud, piecen of dry cow.

- dong are nzped overit, and lighted. This fuel biurns slowly, and the tar runs
into a second” smaller pot placed underneath the other ina hole dug in the”
(Journ. As. Soc. ii. 249). Spirit of turpentine is distilled the ernde
E’ the Punjab, the Bijnanr distsiet, and -elsewhere in -West
India ; i the Panjal the crude turpentine to be distilled is mixed with witer
and carbonate of soda. The residue gpale resin, colophony) is called sindras in
ijnanr. The wood of stumps and of trees which had been notched and muti-
‘ is often so full of wesin as to be translucent, and such wood s used" for
‘torches and in place of candles, In houses and mines. The hark ie used for |
tanning, and as fuel for iron-smelting. Charcoal is often made of the wood. |
charcoal of the leaves, mixed with rice-water, iz used instead of ink, The ’
(kalghoza, chalhatt!) ave enten, and are of some importance as food in |
of acarcity; they have a strong taste of turpentine, |
The reqquires much light, and seedlings will not spring up under shade,
Nov the regeneration of Chir forests by self-sown seedlings is good, und
will, with gawpurlf'-rq,miamd cuttings, probably not ]’m::qcnt any great difficulty
wherever fires and eattle can be exeindett, 1t is ensily raised from seed, but re-
ﬁtlnling its cultivation on a large scale not much experience has yet been gained. |
ibbentrop (Hints on Arboriculture in the Panjub, 179) states that the tree |
miakes along tap-root in its early youth, which must not be injured in trans-
planting. The growth is moderately rapid (4-5 rings per inch). Tt has much
tenncity of life, |
Nearly allied is P. Kusya, Royle ; DC. Prodr. xvi. ii. 390, the Pine of the
Kansin hills (2000-6000 ft.), and of the mountains cast of Toungoo, between the
Sitang and YVunzalin rivers in Buria, where 1 found it in Feb, 1854, formiog
extensive forests at elevations above 3000 ft., as a large tree, attaining 200 fL. in
height, the wood very resinous.  (7¥nywben, Burm.) It has shorter and more
slendar leaves (3 in a sheath), the young cones are recurved, on long b te
stalks, the ripe fruit is smaller than that of . longifolia, 2-3 in. long, top
of the scales flat or convex, without any prominent beak at the end. On the
¥Yunzalin platean, the male flowers open in Feb,, and at that time cones of
Be of growth are on the trees.  Of the tree in the Kasia hills Hogker
ives the following agecount : “ They had 5 B'eu.rs’ old cones on them as well as
Ehnee of all mecuul:‘ling years ; they bear male flowers in autumn, which impreg-
nite the cones formed the previous year, Thus the cones formed in ﬂ::oﬂmn’li
8 11

1

tha second following autumn, that of 1862."— Himalayan Journals, ii. 888. The
timo of impregnation of the female flowers of P. lomgifolia merits farther in- | |
algo the time which the cones require to ripen. It would be remarkable,

h not unexampled (see Quercus Suber and oecidentalis), if two species 50

cl allied were found to differ in this respect. : |

" 2. P. Gerardiana, Wall.—Tab. LXVIL—Royle IlL t. 85 ; 10
L. t. & Vem. Chilghoza, jalghozs, Afg.; Chivi, prita, mirri, i,
ja, Chenab ; Kashti, Ravi; Ri, vhi, Kunawar ; K g
chi, kaninchi, West Tibet. Called Konecha, kolecha, by the Juwahizdhe-
tiyns (Madden). The seeds : Neoza, niosa, -
A middle-sized tree with a short rounded erown and grey bark, pealing off
in lange flakes, Foliage dark green, branches nut-brown, Leaves
in clusters of three, 3-5 in. long, stiff, § lin ; sheath and bracts
%.ddm Cones while (catkins) urect on !uw
- 1 in. long, when mature mm%&m D in.e
‘--_‘
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-
at base. Lower part of scales 1-13 in. long, 1-1} in. broad at top, -
recurved; obtusely triangular, compressed, spinescent. Seeds #
ie, 1in. long, with a short caducous wing. ‘. .-
Common in North Afghanistan and Kafiristan, abundant on the Safedkoh
and probably also at hi%h elevations on the Suliman ru.uie‘ In the N.W,
HinuSnya, logally in the inner valleys with a drier climate, beyond the influ-
ence of the periodicul rains, Indus vn]legbetween Astor and i’nlmrdn, aud in
Gilgit. On the Chenab, common below Kilar, on a short portion of the main,
river, and on the Marru, a tributary (5800-8000%t.) A few trees occur at one
on the Ravi (at 8000-8500 ft.) In Kunawar, generally occupying the lower
slopes of the mountain-sides near the river, between 6000 and 10,000 ft. (C4
Gerard states up to 12,300 ft. near Suugnam), from Chergaon and Jani to %
garang and Dabling, Planted at Serahn, 16 miles lower down the valley, and
within the full range of the monsoon, but does uot Lear fruit. Also in ﬁntuh
Garhwal, between Malari and Bampa, on the route to the Niti Pass,at 6000-
10,000 ft. (Dr Jameson, 1846).  Gregurious, but not forming dense foreats, fiee
q{;uutly associated with Deodar, often on dry steep rocky slopes, on Frn.nitn and
clay-slate in Kunawar. The male flowers appear in June und July,and the yellow
pollen falls abundantly at that time, and 1s carried about by the wind, The |
COnes r:i:m in the second year; at lower levels by the end of SBeptember, at -
higher elevations about the middle of October.  The leaves remain 3-4 yoars on
the branches. Attains 30-30, at times 50-60 ft., with & short straight trunk (clear
of branches, to 8 or 10 ft.), girth 6-7, rarely 12 ft. ; branches strong, horizoutal
or decurved, the ends turned up, forming u broad oval or mungml ot
bushy erown. Bark grey, greenish pgrey, often silvery, with darker blo
without fiesures eracks or roughness, exfolinting in long thin flakes lhnvmg ex-
posed patches of the fresh, smooth, darker-coloured inner hark, he nliny
smooth bark of this species, which is never transformed into a ro ter coal-
ing like that of the other pines, was first noticed by Dr W, Ho , who
uuﬁampn;ied Prince Waldemar of Prussia in his journey through India in 3845-
and 154
The wood is used for the hook which supports the possenger'y ‘--ﬂht&n -
ning!a-msc swing-bridge ; it (prob:ﬂ ily 18 tough, but is hardly ever ﬁ:d, aa the
tree is valuable on acoount of the edible seeds, It is very sesinons, and a white
resin_nlso exudes abundantly from the bark and cones, Baskets and
&terih:fketa are made :}:‘ ﬁix;llmrk. T(llw culn(.-s are ];}u:keull beforo they
are heated to € the seales expand, and to get the seed out, Ln;r |
tities of the seeds ‘:rfnw'ed for winter use ; they form a staple food m
habitants of Kunawar, are often eaten ground and mixed with flonr, Tt is av
u.];lmen saying tifaxmw'fﬁ;f( erllt;l:l-h-u]l{ man’s life in winter.” They ure
exported to m considernble quantities are imported annually
h':'l:y Normfgesmm lléht bm Afghnnia}tun by the Kjglm;l and B(ll:l'nhpl:h
are oily, with a nt not unpieasant turpentiny favour, o
and an 0l extracted from them are in native medicine, - |

Y section (Pada, with 3 leaves in a sheath) as the i
I i i 3w b s sheitt] s e prckieg St
aux, the Long-leaved ox Yellow Pine,also called Piteh Pine, o large tree, which
%M-&nﬂgthwnmtha Pine the

: the two Carolinas, Georgia, and Florida. =The

o 1L. per cub, ft.), strong, durable, and much
_- ﬁi’i is vag&ndnola,}pd yield

o North Atmarict 1810, (. 271) gives the wmi
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deseription of the mode of procedure, which is mmmm accounts
I:i.-'q{:?ter acavity is eut into the buser%f the trunk about 3 or 4 inches from
ground, commenly of the ua]:n.city of 3 pints, and about 4 in. deep, These caviti
re d boxes, and they have the shape of a large distended waistcont-pocke
‘When the trees are large, 2 or sometimes 4 boxes are excavated on opposi
gides of the trunk. Two oblique gutters are made at the edges of the box,
the surface of the stem is hacked or chipped above the box ; thie is repeated on
n-week ; the first year the chippings extend 12 in, upwards, and are carried u
higher Ewrf year, but after 5 or 6 years the tree is generally abandoned. “Th
‘}u ntine beging to rufi about the middle of March, and the hottest month
and August, are the most productive. The boxes 1g::m;ar‘nl'l]r fill every th
weelks, and the turpentine is ladled out with wooden shovels into pails, TFi
are the great danger, and on that account the ground at the foot of the trees i
carefully eleaved of leaves and herbage, The solid masses of resin, which econ
erete on the chipped part of the stem, are collected under the name of scrap
ings. ln ordinary years il i estimated that 3000 trees, which generally fo
the charge of onc person, yield 75 barrels of turpentine and 25 barrels of seraps
ings in one season, which supposes the boxes to be emptied five or six timey
durifig the season. The method of collecting vesin of P, Pinaster, Laricio, and
halepensis, in France and Corsien, deseribed at p, 514, differs essentially
' from the American system, the scars heing flat, and the turpentine being col
Jected cither in earthen pots, or in cavities cut in the roots or made in th
gand at the foot of the tree.  Large quantities of tar are made from the tops
and branches and dead trees of Pinus australis in charcoal-kilns, which havd
the ahnpe of o truncated and inverted cone ; Michaux states that a kiln 10-19
ft. high, 20 ft. diam. below, aud 25-30 {t. above, yields 100 leirels of tur
which seamns a very large quantity. Tt is evident that the yellow pine is mor
reginous than most other Conifers.  The wood of this tree is extensively used fo
Buflding in the Southern States, it is also exported largely to the West Indies
The spéciesis distinguished by long eylindrical cones, 6-10 in. long, the scaled
nrme?wii.h short recurved gpines ; the leaves are 10-15 in. long.

24 P. Tevda, Linn., the Loblolly Pine, grows in the'Southern States, mainlﬂ
in the loag nurrow marshes that intersect the Pine Barrens, It also is tappe
~for resin, but is less valned.

3, L. rigida, Mill,, the Piteli Pine, inhabits the Northern States ; during lasf
centtiry it yielded large qnantities of resin and tar, but the wholesale destrued
tion. of the trees has duminished or stopped the supply from that sourée,

* 3. P. excelsa, Wall, P1. As. Rar. t. 201 ; Cleghornl, c. 1. 2.—8yn. P
_Peure, Grisebach ; P, pendula, Gviff. Vern. Piuni, Afg,; Biar, Himm
Ohil, chir, chiltu, ehitu, chiu, from Kashmir to Jaunsar ; Chila, Garhwal
Kail, Bias and Sutlej (outer hills); Zim, im, Chamba and Kunawar
Yara, yiir, yiro, Kaghwir ; Shomshing, Lahoul ; Raisallu, Lamshing, byans
on the upper Sarda ; Tongsehi, Bhutan, r
A laxge tree, with dark-colonred bark, divided into small irregular
Foliage bluish-green, or greyish-green in exceptionnl eases, particnla
high elevations. Leaves in clusters of 5, 6-8 in, long, slender, dre
sheath and bracts deciduons, Cones erect while young, on peduneles
in. long or longer, pendulous when mature, eylindrie, 6-10 in. long ;
wlosoly imbricate, 2-2} in. long, 1-17 in, cuncatedblong, flat,
;(n,pogh gis) not much. thickened, rhomboid ends ro

in. long, or a little longoer, with an
wing. Cotyledons usually 9. -
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Mountains of Kafiristan north of hD&hwm), Safedkoh (Gri
Bellew), near Rondua on theIndws below 0. Himalaya between _
10,000 ft., from the Indus to Bhutan, extending considerably into the morg '
tract.  Lahoul, Kunawur ns far as Sungnam and Namgia, Niti Pass in Garls .‘
wal. Nepal, Bhutan, Wanting in central and north-west Kamaon (Madden), and
in Sikkim. The tree is occasionally found as low as 5000 and @ high as 12,500
ft. P. Pence, which has been identified with P: evcelsa bg Hooker (Journ.
Linn. Soc. viil. 145), was first discovered by Grisebach on Mount Pelistor or
Peristeri near Bitolin in South Macedonia, near the bogders of Albania, where jt
forms a considerable extent of forest at the uggur limit of arborescent vegetation,
above the range of the Beech, from 4400 to 5800 ft., descending to 3000 ft, (a8 o
ghrub only), and in places ascending to 6100 ft., and bas since been found fap-
ther north on the Kom mounntain in Mottenegro, Between Macedonia and Afe
anistan, a distance of 2200 miles, no trace of the tree has yet bheen discovered.

, excelsa iz hardy in England, but seems inclined to seed rather early and too
ly ; its leading ghoots are very luxuriant, but often hent and X
These peculiarities are noticed near Simln, wherever the tree grows below jta
Rﬁ!;l]hllx line of elevation, Introduced 1823, the largest tree at pmoreis 70 1

P.lgmrrdsa is gregarious, hut does not often form pure forests of large extent., «
1t generally is mixed with the Deodar, 4bies Webliana, and Smithian n&d‘%
often found at the edges of mixed forests of leal-bearing trees. At higher I
it grows among the Alpine Birch (5. Bhojpattra), and at lower lﬂ'e'i'n it is not
rarely found associnted with Pinws longifolia nenr the upper limit of that tree.
In Kunawar it forms faresta of consideralile extent above and below the Deodar
helt, and s mixed with it,  Tn the Baspa valley Deodar cgases at an elevation
of about 500 ft.,, but P. arcelsa extends considerably higher, both ot the bottom
and on the sides of the valley. In the forests on the left bank of the Sutlej
above the mouth of the Baspa, it often forms the main portion.of tha forgst
Letween the Deodar and the Alpine Birel, oy d

It flowers from the end of April to the middle of June ; in October thy
cones are 1 in, long, and pea-green, in April they attain 3-4 in., and they rip
in the autnmn of the second year, The seedless cones are persiatent for o
time, hanging on the branches with their lrond gaping seales, The Tanves
3-4 years before they are shed., Attains 100-120, and sometimes 160 ft. in
In isolated trees the branches are low, nearly to the grouud ; they are w
harizontdl, the ends turned up, except when laden with froit.  Branches smooth,
dnrk-grey, sometimes purplish-Lrown. Burk dark-coloured, ent into d;
rough seales, by : el ;mr‘l.ica} ﬁwaul:ca !aml lcrnau-r.lraekn ;in ﬂlu.lrLru:ni thiu w};;
are irregularly polygonal, with whitish or silver-grey surface, divid,
iuk-colour:?g 0 ?ft?rrojws. .t i

Sapwood whitish, heartwood light-brown, often with reddish lines and

resinons knots, t, even - grained, soft and ensy to work. As regurds

dorbi i n.ngtnngw Deodar, of the nerth-west Iﬁ'illl‘llll."ll.h Conifers, and s
'&{Abm

5 S5 yoean

} "ﬁ to Pinus longifolia. Tnthe I’:m{ub Himaluya, it is said
inglgs, B-10 years a# heams in walls, and 15 years us ardis
cing. Where Deodar cannot casily be obtained, it ix lungely usad
shingles, water-channels, water-tronghs, wooden :E.dm, and
%, 1t is said to be the best wood available in the Panjab
ing, a# it works extremely well and can be got without much
excellent cha ronsemelting. A variety of the
\ mal ki m@%&ut&hﬁmd m&bﬁ 1
ts, wobd grown on south aspeets
more turpentine, l!'11?::rp«m.i:m. resin, and
tree 1 it probubly in nearly -mi‘*"






