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PREFAGE.
0

Tun: ohjeet of this work is entirely practic 8 Forest administration
in India advanced, the want of handbooks was felt, 1o enable forest
oiticers to acquire a knowledge of the trees and shrubs in the forests,
aml of the elimbers, epiphytes, aud other plants which impede and injure
the growth of trees.  This want has led to the preparation of three works,
First, The Flora Sylvativa of Madras, by Lt.-Cal, R. H, Deddome, head of
the Forest Department in that Presidency, commenced in 1868 and com-
pleted m IRT3. 16 contains 320 plates of traes, with full deseriptions, and a
Munual giving a systematic aceount of 76 Natural Orders, comprising all
trees and the wore important shrubs of South India and Ceylon; 27 ad-
ditional jlates, with the analysis of 146 genera not figured in the work,
are appended.  Seeond, The Forest Flora of Dritish Burma, by Sulpiz
Kurz, Curator of the lerbarium at Calcutta, now uuder preparation.
Third, The present work. When these three books are complete, they
will comprise deseriptions of most trees, a knowledge of which is necedful
to 1 mesters, in British India. Thus the trees of the Bombay forests will
be found either in Colonel Beddome's or in this work ; and the more im-
portant trees of the Fastern Himalaya and LEastern Bengal will probably
occur, some in this book, others in the DBurma Flora. Eventually a
E'Elrest Flora of Bengal and Assan, and another of the Bombay Presidency,
with local habitats and vernecular names, may become necessary ; hut at
present the requirements of foresters in the different provinces of Indin
will be sufficiently met by the publication of these three works,

tl'he geographical limits of this Flora are vecessarly artificial. The
ohject was fo give an accoint of the arborescent vegetation in the furest
tracts of the I'anjab, the Ncrth-West Proviuces, and of those forests in the
Central Provinces which are situated on the Maikal and Satpura mnge of
mountains. The northern 1'mit may be defined as the arid treeless zone
of the inner Himalaya ; whils to the south the territory is bounded by the
open forestiess plain which skirts the base of the Maikal and Satpura
range from Bilsepur to Berar. The western limit i the Panjab frontier,




along the foot of the Suliman rsnge$ and astward the berritory is bounded
By a broken line, which follows the Nepal frontier, first along the Sarda
or Kali river, and afterwards parsllel with the foot of thé Himalaya, until
it touches the great Gandak river. From that point, a straight line
drawn in a south-south-westerly direction thmugh’lianares to Amerkantak
and Bilaspur, may be regarded as the eastern boundary. Between the
British territory of the ’anjab and the North-West Provinees in the northy
and the Central Provinces in the south, intervene the large and important
native States of Rajputana, Malwa, and Bandelkhand, and as the arborek-
cent vegetution of these States is very similar to that of the surrounding
British territory, they have been included, ns far as possible. For these
distnets my materinls were scanty. [t is much to be desired that the
results of I): George King's hotanical exploration of this country may
soon be published, and thus supply the deticiencics of this work in that
respect. Most of the trees and shrubs of Sindh, and of the forest tracts of
CGuzeral, in the vicinity of the Mhye river, and south as far as the Man-
devi forests on the right bank of the Tapti, are noticed.

The northernmost point is the head of the Kaghan valley, dmined by a
tributary of the Jhelam, in lat. 357; and the forest tracts furthost west arc
the Belas, along the Indus in Sindly, in long, 682

It would be too lurge a subjeet were I to give a detailed account of the
climatic conditions which influence the forest vegetation of this large
territory. It must suffice 1o state that the following great climatic zones
are included : First, The entire arid region of India, with a seanty and
uncertain rainfall, and an atmosphere dry nearly throughout the year
(South Panjah, Sindh, the States of Bhawalpur, Kairpur, Bikanir,
Jessulmir, and the greater part of Marwur). Second, The entire northern
dry zoue, surrounding the arid region on the north and east, forming a
belt from 100 to 200 miles wide, with a normal annual rainfall between
15 and 30 inches, which includes the plains of north and north-east Pan-
jab, outside the sub-Himalayan tract, Delli, Ajmir, Gwalior ; and of the
Rajputana States, Bhurtpur, Jeypur, and Meywar. Zhird, The western
end of the north-eastern moist zone, with a heavy monsoon and an annual
rainfall exceeding GO inches, which comprizes the Burma coast, Bengal,
the sub-Himalayan tract, ond the outer ranges. That portion of this
moist zone which extends into the territuxy of this Flora is a narrow
belt, probably nowhere more than 30 miles wide, narrowing gradually
towards the north-west, and terminating at the Rlavi. It includes part of
the Gorakhpur and the northern Oudh forests, the Siwalik tract, the
Doous, and the outer ranges of the north-west Himalaya. Fourth, A
portion of the large intermediate region, which comprises the whole of
Central und a large portion of the plaine of North India, as well as the
intermediate Himalaya, which is situated between the outer narrow moist
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belt and the inner arid region of Tibet. Entirely beyond the Lmts of
the present Flora are the southem.dry region, including castern Mysore
and part of the Dekkan, and the moist zone of Western Indis, comprising
the Western Ghate from the Khandeigh Dangs to Travancore, the country
below the Ghats, and a narrow strip of eountry above the Ghats.

A glance at this handbook will show that in many instances Indian
trees or shrubs have bheen maintained distinet which had been referred to
Inropean species by Dr Stewart and other botanists, It will also be
noticed that a considerable number of Himalayan trees and shrubs have
been identified with dhecies indigenous in Furope and the Mediterranean
region. This identification has 1 svery case been based upon critical
research,  The following are well-known European species included in
this Ilimalayan Floma: Berberis wvulgm (s, Myricaria germanica, Rhus
Eotinns, Prinus jrrostvata, P. Pudus, s fruticosus, Rosa moschata,
Pyrus Ariu, Cratwgus Oryacantha, C. Pyracantha, Ribes Grossularia, R.
nigrom, Hodera Helix, Lonicera alpiyend, Sumbucus Ebulws, Hippopha#
rhemnoides, Eleagnus hortensis, Viseum allum, Celtia ausivalis, Platanus
orientulis, Buxus semper: ivens, Salix alba, 8. knstida, 8. daphnoides, 8. vim-
maliz, Populus alba, Quercus Ilex, Corylus Colurna, Epledra wulgaris,
Juniperus communis, Pinus excelsa, and Tarus baccata. The foreater
wh is transferred from Kurope to the north-west Himalaya thus finds
himself surrounded by trees belonging to the same families and genera
as those which compose the forests of Europe, and also in mauy instances
reengnises the very species with whieli he was familiar in hia native
rountry.

In the furests of the plains and lower hills, three remarkable features
attruct attention. Firsf, The large number of trees of South India and
Burma which oceur in the moist forests of the sub-Himalayan tract.
Some of these extend no farther then the Sarda, and within our limits
are only found in the Gorakbpur and Oudh forests ; for example, Dil-
lenia aurea, Polyalthin swberosa, Amoora Rohituka, Heynea frijuga.
Others, such as Dillenio pentagyna, M livsa velutina, Schleichera trijuga,

+have the same north-western limit, but are likewise found in the forests
of the Satpura range.  Uthers, again, extend along the foot of the Hima-
laya to the Indus (Bombazxz malabaricnm, Odina Wodier, Cussia Fistula,
Albizzin odoratissima and stiphlata, Acacin Catechn, Terminalia bellerica,
and Fugenia Jambolana). Rattan-brakes (Colamus Rotang)extend only
to the Dehra Doon ; the last patches of Su/ are found on the Siwaliks
between the Butlsj and Bias, and in the Kangra valley north of the latter
river ; and the most weatern Bamboo forest (Dendrocalamus strictus) is on
the west bank of the Jhelam rver. The second prominent feature is, that
a number of trees attain their northernmost point in Central India, snd
are not found in the sub-Himalayan tract—as, for example, A/fanthus cr-
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relva, Soymida febrifuga, Chlorozylon Swietenia, Plerocarpus Marsupium,
Yardwickia binata, Cordic Macleodis, Spathodea rylocarpa, and Tectona
grandis. The third remarkable feature of the arboreons vegetation of
North-West India is the large number of African and Arabian species,
many of which find their eastern limit within the territory of this Flora.
Capparis aphylla extends from Timbuktu on the Niger to Dandelkhand,
Tamariz articulata from Central Africa to the Jumna, Selvadora oleoides
from Aden to Agra, Curdiu Rothii from Abyssinia to Rajputana, and
Calligonum polygonoides from Algeria to Meywar., Other western trees,
which do not, however, extend to Africa, are Acac pupestris (unless, as
seems probable, it should be referred to 4. Senegal, in which ease it would
rival Capparis aphylle in the extent of its range), Aeacia modesta, Pro-
sopis spicigera, and Divspyrus Laiua,

The number of indigenous shrubs and trees described is about 700, and
about 80 introduced and cultivated plants have been added. Of theee,
many, such a8 Mickelia Champaca, Mangifera indicu, Seraca indien, are
natives of other parts of India, Burma, or Ceylon; a fow are natives of
Western Asia—Prunus Amygialus, Ficus Curico, Suliz babylonica, S.
Cuaprrea, Populus nigra, and Cupressus sempervivens,  Africa has {urnished
Adangonia digiteta, Indigofera tinetoria, Sesbaniu woyptiaca, Coffea ara-
bea, Euphoridia Tirucalli, and (probably) Temarindus indicw, 'I'he num-
ber of American trees and shrubs introduced into Northern India is
remarkable : Anona sguamoss, Bixa Orellana, Parkinsvnia aculsata,
Pithecolobium dulee, Acacia Farnesiana, Psidium Guava, Carica Papaya,
Opuntia Dillenii, and Plumeria acutifolia, are old introductions ; while
Swstenic Muhagoni and the Cinckonas are of recent date, as also Euca-
lyptus, Albizzia, and Acacia, from Australia.

The selection of the indigenous and cultivated species to be included
was to a cerfain extent arbitrary, and the guiding principles were
different from those adopted in the other Forest Floras. The scanty
vegetation on the extensive wastes and dry hills of the arid region
often consists of low shrubs, which, in the moister regions of the
Peninanla, Burma, and Bengal, would not be noticed by the forester ;
while in North-West India they are of great importance for the wellbeing
of the population, and are therefore included. On the other hand, many
shrubs of the Himalaya have been omitted. The numerous species of
Clematis were excluded, because their admission would have necessitated
the addition of the Order Ranunculacer, mainly composed of herbaceous
plants of no particular interest to the forester. Spireas are also omitted,
though they are showy end conspicuous, and several are considerable
shrubs. It would have been a great advantage if the large gregarious
grasses Succharum, Andropogon, Imperata, snd others, which cover
extensive areas in the Himalayan Terai, snd on the Sailaba land slong
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the main rivers, and the large herbaceous plants of Composite, Aean-
thace, Labiute, and other Orders, could have been inecluded, which
come up on clearings in the forcsts (Schlagpflanzen), or form dense under-
wood in moist forests, This, however, must be reserved for a separate
publication,

Again, the great similarity between the forest vegetation of the north-
west Himalaya and of Europe suggested a brief notice of the more
important European forest-trees, The fact is now becoming recog-
nised that a knowledge of forests and forest management in Europe is
useful to foresters in*India. A considerable number of the younger
forest officers havoe received their professional education in the public and
private forests of France, Germany, and Dritain ; others have devoted
their furlough to the study of forest management in those countries : and
the connection between Kuropean and Indian forestevs thus established
will prove a great advantage to the development of forestry in India.
Under these circumstances it was desirable that Indian foresters should
have a brief aceount of European trees side by side with their congeners
and allies of the Himulays, Speeial reference has in this respect been
made to the arborescent vegetation of the Mediterranean region, which is
vimted by many Indian officers on their way to and from Epgland,

It was also necessary to include the more important trees and shrubs
enltivated 1 North-West Tudia, and to allude to those which, though

{not yet introduced or extensively cultivated, merit special attention, and
| which may perhaps be introduced with advautage. With the view of
making the book more useful to persons engaged in Indian arhoriculture,
reference has been made to useful trees of other countries allied to those
 described in these pages.
These remarks will explain that this book must not be regarded as r
local Flora, similar to the Colonial Floras which are emanating from Kew ;
ﬁor on the one Land it includes only the more important trees and shrubs,
nd on the other its scope has for practical purposes been extended far
beyond its territorial limits. It has been written, not for botanists, but
for practical men, especially for those who have the care of the public
forests in the different provinces of India. It may, however, be said, that
this object might have been attained hy a smaller volume, giving only a
'popular description of the large®rees, and unencumbered with remarks
{regarding the identification cf species and the priority of systematic names.
‘Buch objections will be supported by those who hold that the sole legiti-
mate duty of forestry in Ind.a is to provide fuel and timber, and that the
forester has no concern with bark, lac, gums, resine, caoutchouc, wax, oil,
d?’“: fruits, and other marketable products of trees and shrubs, Such
views will continue to be maintained until it comes to be acknowledged
that the principal aim aund object of forest management in India is the
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formation of public estates, to be managed so’as to secure large benefits
to the country of an indirect nature, as well us & eoutinuous and increasing
yield of all descriptions of forest produce necessary to supply the require-
ments of the peopls and their export trade. Foresters in India will gradu-
ally understand that they are expected to make the utmost of the estates
intrusted to their charge for the benefit of the present generation, while
steadily improving the capifal value and productiveness of their estates ;
and this will lead them eagerly to seck information regarding the various
trees and shrubs which may be turned to account, It is not possible to
predict in what respect any particular plants may %iot eventually be found
nseful, either by their produce, or hecause they ‘urther the growth of the
more useful kinds by their shade and shelter, or in other ways. The only
safe plan, therefore, is at the outset to take & comprenensive view of the
whole forest vegetation, instead of confining our attention to those trees
which we are accustomed, often erroncously, to regard os most importaunt.
Again, such study. to be profitable, must be conducted upon true scientific
prineiples. Unless the identificat.on of species and their systematic names
are established, so as to command the nssent of botanists, thero can be no
certainty as to what plant is meant, and the result of studies in the field
will be confusion and waste of time, It may be well to state that the
fault of this book is not that it is too seientific, but that it is not seien-
tific cnough. When the material here collected has heen mfted by the
eriticisms of botanists in Jurope, and tested by the studies in the field of
Indian foresters and botanists, it may then be useful to prepare popular
books of a smaller size for the use of those who have not the leisure nr
the inclination to study this handbook.

The botanical terms employed are explained in a small volume on Indian
botany by Professor Oliver,* which should be in the hands of all who use
this work without having had the advantage of previous botanical instrue-
tion. A list of terms not explained in that houk is appended. Bentham’s
Outlines of Botany, reprinted in the commencement of Beddome's Manal,
will also be found o most useful gnide in this respect.

To the end of Rubiacex the systematic arrangement followed is that of
Hooker's and Bentham's Genera Plantarum, and that standard work has
been quoted under each Natural Order, in addition to Royle's and Wight's
Tlustrations. The remaining Orders™have heen arranged mainly in
accordance with Bentham's Flora Australiensis, Stendard works on
Indian boteny have invariably been quoted under each species, including
Hooker's Flora of British India up to p. 306 of the first volume.
Boiasier's Flora Orientalis has also, as a rule, been referred to, as far as the
end of the second volume. Under species common to- North India and

* First Baok of Indian Botany. By Daniel Oliver, F.R.8. Luondon, Macmillan
and Co,, 1860,
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Furope, some standard Edropean work has always been quoted—viz.,
Hooker's Students’ Flora for Hritish Plants, Reichenbach’s Icones Florm
(;ermanicee—wherever it seemed desirable to quote a good illustration,
and when necessary for special reasons — Mathieu's admirable Flore
Forestitre de la France, and Willkomm's Forstliche ¥lora von Deutschland
und (Esterreich, as far as that work had appeared, Iteichenbach’s lcones
were elected, because vola. xi. and xii., which contain most arborescent
wenera of Central Burope, are sold separately at a moderate price. Other
hotanieal works have been yuoted where it appeared necessary for purposes
of identification, but & sparingly as possible, A few Synonyms have
heen added, but only thuse used in standard books on Iudian hotany.
Exceptions have occasionally heen made in favour of names oceurring in
Wallich's eatalogue, De Candolle’s Prodromus, and a few other works,

The spelling of botanical names in Bentlam and Hooker's Genera
[Mlantarum has been adhered to, and in the subsequent Orders the practice
of the leading botanists has been followed,  Henee, among others, the
uld spelling of Pyrus, Cinchonn, Plumeria, and Brivdel/a, has been main-
tained, though if the names were to be altered in accordance with their
derivation, it would be necessary to wyite Pivus, Chinehon, Phoniera
amd Bridelie ; but these are not the names under which the genera were
originally described, and by which, with few exeeptions, they have been
kunown ever since.

After the systematic, English, and other Furopean names of the tree,
the Nangkrit name has been given wherever it seemed probable that it
referred to the species described, 1n a few instances, Arabic and Persian
names have also been added. The vernacular names which follow are, ag a
rule, nmanged according to the provinces or distriets in which they are used,
but in many cases it was impossible to indicate the language to which
they Lelong. Im spite of all the labour bestowed on it, this portion of the
hook may be found one of its weakest points. Yet the eritical examina-
thion of the vernacular namies of the different Indian languages, and their
;derivation from the Sanskrit or other root, will be found a most interesting
{and important study. Forestry in India is ag yet too much like an exotic
‘plant. 1 have no greater wish in comnection with it than to see it
imeturalised ; and ope of the first steps in that dircction must be the
.establishment orf fixed names and technmical terms in the vernacular.
‘The forester should not despise vernacular names, for in many instances
they have s fixivy which systematic names do not yet possess. We all
know the evergreen Khirni, and there can be no mistake about it ; but
botanisis are not yet agreed whether the tree shall be called Mimusops
indica, herandra, or Kouki, Kumela, ov Kamila, is a well-known small
tree; its systematic name smong Indian botanists, however, which for
mora than half a century was Rottlera tinctoria, has now and properly
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been changed into Mallotus puilippinensis. Agein, there can be no doubt as
to the tree decignated by the name of Kio, Kiu, although some botanists
call it Olea europwn, vthers Olea cusprdate, and ouhers Olea ferrugineu.
Kuddam end Huldu were formerly well known ss Nouclea parvifoliu
snd cord(fulin ; now the forester has to learn the new generic names
Stephegyne and Adina. These changes of systematic names are not
arbitrary—as a rule, they are dictated by the progress of scientific research;
but they are apt to discourage the student—and on that account, also,
vernacular names merit attention. All North Indian names have been
gpelt according to the system of Sir William Jones, now adopted in
public documents, but with as few diacritical marks as possible. When
it seemed nocessary to indicate a long vowel, this has been done, In
secordance with the practice of Forles's Hindustuni Dictionary, by a
horizontal line, thus—a, @ 2, . Numes which have acquired a fixity of
spelling in Lnglish, such as Teak, Toon, Sissco, Neem, Hoom, Bomboo,
Peepud, Banyan, have mot been interfered with. As a rule, North
Indian names only have been given , but in & few instances Canarese,
Telugu, and Burmese names have been added, in order to facilitate the use
of the book in other provinces besides those for which it has mainly been
written,

It may be useful to mention that trees which under ordinery rivcum-
stances do not exceed 20 fl. in height are termed small, while large trees
gre those which exceed 50 ft,, and moderate-sized trees thoge between these
limits. In indicaling the rate of growth, the terms slow, moderate, and
rapid have occasionally been uscd, These comparative terms are intended
to relate to average conditions, for it is well known that the same kind
may be 8 rapid grower under certain circumstances, and & slow grower
under others, With this reservation, the following terms have been
adopted in this handbook :(—

Growth glow : more than 12 rings per inch of radius ; age of a tree of
6 ft. girth, above 138 ycars,

Growth moderate : 4-12 rings per inch of radius ; age of a tree of 6 ft.
girth, 46 to 138 years.

Growth rapid : less than 4 rings per inch of radius ; age of & tree of
6 ft. girth, less than 46 yeors,

Pure Forests are now commonly ealled those which consist entirely or
nearly of one kind of iree, in contradistinetion to mixed forests, com-
posed of various kinds, The term leaf-bearing trees, though not literally
correct, is used, in contradistinetion to coniferous trees, in the sense of the
French “ Bois feuillus,” and the German ¢ Laubholzer.”

Concerning the information given on the physical properties of the
different kinds of timber, it will suffice to state that the weight of & cubic
foot is always that of seasoned fimber, unless otherwise stated. Of the
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numerons experiments made to determine the mechanical properties of
[ndian timbers, the results of those omnly which relate to transverse
strength have been given. P.is the constant represented hy the follow-
ing well-known formula :—

LxW

et

1. being the length in feet of the scantling tested between supports
(bearing length), W the weight producing fracture of the scantling loaded
in the middle, b bread®h of scantling in inches, d depth of scantling in
inches.

It now remains briefly to narrate the history of this work, to enumer-
ate the materials upon which it is based, and to acknowledge the assist-
ance received during its preparation. In 1869, the late Dr Stewart,
tlien Conservator of Forests in the Panjab, came home on furlough, and
the Government of India intrusted him with the preparation at Kew of
this work, for which Le had been collecting materials for several years.
While officiating in 1860-61 for Dr Jameson as Superintendent of the
Botanic Grarden at Saharanpur and of the Government Tea Plantations
in the North-West Provinces, and subsequently while Civil Surgeon at
Bijnaur in Rohilkhand, he became familiar with the {orest vegetation
in Lle plains and in the Himalsya between the Jumna and Kali rivers.
In 1864 he returned to the Panjab, where he had passed his first years
of medical service, principally on the western frontier, and being then
appointed to the charge of the forests in that province, he devoted the
grenter part of his time to the botanical exploration of the Panjab Hima-
layn, Kashmir, and the adjoining districts of Tibet, and to repeated care-
ful examinations of the Rakhs and brushwood tracts in the plains west of
the Jumna river, including the adjoining province of Sindh. He thus
acquired an extensive knowledge of ithe forest vegetation of a large
portion of North-West India, and the copious notes taken on the spot in
all his travels contained a rich store of information. In order to enable
lim to include the forest vegetation of Oudh and the Central Provinces,
a forest officer of the North-West Provinces, Mr Richard Thompson, who
had formerly served under Dr Btewart at Sabaraupur, was at his sugges-
tion deputed to visit the principal forest tracts of those provinees ; and the
notes and collections made by that officer were sent to him at Kew. Dr
Stewart's previous publications in various scientific journals, as well ae
the numerons and valuable official reports submitted by him as Conserva-
tor of Forests, and his excellent book on the * Useful Plants of the Panjab,”
fully warranted the expectation that, after the needful preparatory study at
home, he would be equal to the important task intrusted to him. Ha acqord-
ngly devoted a large part of his furlough, from 1869 to 1871, to this wotk,
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and would doubtless have completed il in a satisfactory muumer if bis
health had not given way. During the latter pert of his residence in
England, it was evident to his friends that his general health wae impaired ;
and when the first sheets of hia munuseript were printed, it was clear that
the work, as prepared by him, would ueither be a useful one, nor one
creditable 1o himself, He returned to India in Cetober 1872, and died
from an affection of the brain at Dalhousie on the bth July 1873,  (Inder
these circumstances, as I had, while in Tudia, recommended that this task
should be intrusted to Dr Stewart, and as 1 happened to be in England
for the restomtion of my health, | was ditceted Yu March 187, Ly her
Majesty's Secretary of State for India in Council, to complete the work
for publication ; aud the past two years have been devoted to this duty.

The following materials, Jesides the published literature and official
rcports, have been nt my dispusal : 1. Tho rich collectione of the Hoyal
Herbarium, Musenm, and Gatdens st Kew, 2. Dr Stewart’s manuseript,
comprising the deseription of 444 epecies. 3. Mr Richard Thompson's
notes, and & portion of the colleetions wade by him. 4, The greator por-
tion of my own lwrbarium, which was in charge of Mr Sulpiz Kurz at
Culeutta, and which 1 seut for as soun as I receividd orders to undertake
the work. 5. A small collection of plants made by me on & jouwrney
through Rujputana and the forest tracts of Guzerat in 1869-70, with my
journal and notes. A large portion of the notes and journals relating to
my other tours in North-Wesl and Centrul India, and some of the hotani-
cal eollections maide on thoss tours, were unfortunately m India, and could
not be made available for the preparation of this work. :

My personal knowledge of the arboreous vegetation of the territory in-
cluded in t}1s Flora has been nequired during a serius of tours of inspection
in the foreste of the Satpura vange, Dijoragogarh, and Oudh, the Nepal
Tarai, Kamaon, Garhwal, Lohilkhand, Deliea Doon, Jaunsar, and Gorakh-
pur, in 1863 ; the Deodar forests of Kunawar, the outer hills and a portion
of the pleins of the Panjab, in 1864 ; Kangra, the plantations and Rakhs of
the Panjab, Sindh, Berar, and the western part of the Satpura range, in
1868-60 ; Kunawar, Rajputana, the Panch Mehul and Mandevi forests of
(fuzerat, and the Rakhs and plantations of the Panjab plains, in 1869-70 ;
and during a resulence of six summer seasong at Simla, and numerous ex-
cursious and swaller tours in the vicinity of that place. Unfortunately,
1 was never able, owing to continued pressure of official duties, to devote
much time during those journeys to botanical studies, With the Flora
of Tibet, Chambz, Kashmir, Kaghan, and the trans-Indus territory, I
have no personai acquaintance.

The identification and description of specics, and the botanical part
generally, is entirely mine, and the result of my independent researches.
I am alone responsible for them. But Iy Stewart’x MSS. furmmished me
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with mueh useful information regarding the vegetation of those districts,
with which he was personally acquainted. In numerous cases they sup-
plied data concerning the geographical distribution of plents, which I
could not have obtained from auy other source ; and I invariably con-
sulted them regarding vernacular names, the habit, mode of growth, and
products of the trees, Where I had no personal knowledge of the plant
—as, for instance, Chumasrops Ritclhicana, Reptonivn, Parrotia, and other
exclnsively western trees—I have for the general remarks mainly relied
on his manuscripts, For the trees and shrubs of those districts with
which he was not acquainted, the work has been based upon other sources
of information. With regard to the Panjab, I could not have completed
this handbook without thu assistance of Dr Stewart's manuseript, unless
T had returned to India and devoted several years to a botanical explora-
tion of the same ground where he had collected his information.

I have utilised the materials collected by my late colleague as far as
they were embodied in his manuseripts, and in his varions publications
and official reports. Many months have we spent together in the fierce
heat of the Kamaon Doons, in the Deodar forests of Kunawar near the
limits of arboreons vegetation, and in other distriets of North-West India.
‘We have shaied many a hard day's work, and have keenly discussed
many botanical guestions. It is a melancholy satisfaction to me to record
the extent and value of his labours. Three new species were described
in Dr Stewart's manusclipts « Aeer pentupomioum, Rhus punjabensis, and
Atlenanthera Qudheneis—the two former diecovered by him in the NJW.
Himalays, and the third by Mr Richiard Thompson in the Oudh forests,
These species have been accepted by me as defined and named by him ;
and at the end of this volume, an analytical key to the chief arboreous
conifers of the N.W. Himalaya, by Dr Stewart, will also be found. Re-
garding the limitation of certain species, I have formed views differing
considerably from those of Dr Btewart. This divergence of opinion
mainly relates to the following genera: Giewia, Zizyplus, Rhus, Acacia,
Embelin, Diogpyros, Olea, Ehretia, and the Bumboos, 1 wished to have
placed the views Dr Stewart entertained regarding those species before
Indian botanists in his own words, but the state of his manuseripts pre-
vented the adoption of this course. Tley are, however, deposited in the
Library of the Roval Herbarium, Kew, and are availsble to those in-
terested in the arboreous vegstation of North India.

A list of Dr Stewart’s publications bearing on the subject of_this ook
will be found at p, xx.

T have constantly consulted Jaequemont's Voyage dans I'Inde;
Hoffmeiﬂﬁfﬂ Travels ; Dr Hooker's admirable Himalayan Journals ;
Dr T. Thomson’s clear and accurate description of the North-West Hima-
laya and its vegutation ; Madden's excellent papers on the Terai and outer
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ABBREVIATIONS AND EXPLANATION OF TERMS. . xxi

ABBREVIATIONS.

8. ; . Cold Season - Dec.  Jan Feb,
HEE . v ‘Hok -« March, Apr. May.
R.S8. : ¥ Rainy , R 2 June, July, Ang

Auntumn, : " Sept.  Oct. Nov,
Pb, - “ S « .  Panjab,
N.W.E. . ; . ’ ' . North-Western Provinces,
C.P. ; y gr ; . Central Provinces,

Note —For a full aceount of the chimatie re?'ions of India, kee ** Distribution of Foreats
1 lodw," in Qcean Hiﬁhwnys for October 1872, and Transnotions of Seattish Arborioul-
tural Snciety, vii 88 (1873).

Eastern India. (Bikkim to Burma, including Bengal,)
North-West I, (Sindh, Panjab, N.W.P,, Bandelkhand, and Rajpn-

tuna.)
South Indis, (The Peninsuls, south of the Satpura range.)

EXPLANATION OF TERMS.

Acuminate, termmating in a lapering point.

lfm:wtgm;, applied to the relutive position of the parts of the calyx and corolla
in bud,

Arillus, » dilatation from the funicle or placenta more or less covering the seed
ag 1t matures,

Arrested (an applied to the azds), when the internoder are undeveloped

Berry, o sneculent indehiscent (gyncarpous) frut.

Caruncle, o thickening of the mouth of the ovule ns the seed matares

Conwolute (in verustion), a leaf rolled longtudinally on itself.

Divaricate, spreading at o wide angle,

Flervose, nlternately bending from side to side.

Glabrate, becoming glabrous on full development,

Hlyaline, translucent,

Titerpetiolar (applied to stipules), between two petioles.

Dntrapetiolor b(:mjded to stipules), between the petiole and branch.

Moniliform, constricted at intervals,

Penvcillate, tufted like & camel’s hair brush,

Huminate, interropted in internal stricture, usually applied to allmmen.

Serobiculate, marked with minute ehallow depressions.

Strigose, covered with short stiff more or less appressed hairs,

le, an appendage of the testa of some seeds, usually on the raphe, but

independent of the funicle and micropyle.

Thyreus, a compact, pyramidal panicle,

Trinerved, with 3 nerves distinct from the base.

Triplinerved, with 3 nerves more or less confluent near the base,

Vwiparous, developing laafy shoota from the inflorescence.
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SYNOPSIS OF NATURAL ORDERS.

Tar distinguishuug chavactors are selocted with special reference to the
treas and shrubs descrbed in this work : a few Orders not here de-
seribed, but contaiming important Indian frees or ghrubs, are added ir
brackets.

Fimsr Orass, DICOTYLEDONS.

Pith surrounded by concentrie layers of wood and berk. Wood and
bark separated in the growing slem by a continuous layer of soft cells
(cambium), which is transformed inlo new wood on the outgide of the
wood-cylinder, and into new hark on tho inside of the bark. Ultimate
venation of the leaves nsually irregularly reticulate. Embryo with two
or more cotylodons. In germiation the cotyledous are geneially raised

abave ground, the radiwla lengthens, furming a tap-root, which at a later
period branches.

Pigr Son Cuase. ANGIOSPERMZE,

The wooid consiats of wood-cells, vessels, and medullary rays. Parts
of calyx, corolla, or perianth usually in fours or fives. Ovules in a
closed ovary, fertilised by the pollen-tubes penetrating into the ovary

through the opening or loose tissue of the stigma. Embryo with two
cotyledons, with or without albumen.

I, Polypetal®s.—Flowers with both cal d
fistinet, potals, yx and corolla, the latter of

A. Thalamifiors.—Petals hypogynous

1. Dilleniace®, p. 1. Leaves alternate, simple, with prominen
Se bt Starmens ndefinte. Pl arually of soversl Sitinet sur-
bryo mmute mn fleshy albumen,

m;;l#r semvaliba: 'E’ 3. Leaves alternate, simple ; stipules conspicuous, com-

el and petals conform in 2.7 w 3
deeiduons. Btamm?;adaﬁmte?e Nu:wmom in 27 whorls of three, imbricate,

in & fleshy, oily, uniform albumen, us distinet carpels, Embryo minute
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3. dronamor, p. 4. Leaves alternate, entire, withont stipules, Se and

etals in threes o1 winltiples of three, Stamens indefinite, CUarpele distinet in
ruit (united in Anona). Embryo minute in a ruminated albumen,

4, Menispermacee, p. 7. Climbera with broad medullary rays and other-
wise anomalous wood structure. Leavea alternate, simple, mostly palminerved,
without stipules. Flowers unisexual, usually trimerous, sepals free. Stamena
definite, often monadelphons,  Fruit usyally of several distinet one-seeded car-
pels. Embryo curved with or without albumen.

6. Berberidew, p. 11, Leaves alternate, Sepals end petals usnally frimer-
ous, conform, caducous. Stamens miostly 6, free, opposite to petals ; anthems
opening hy valves. Carpels one or several, distinct.  Seeds alburninous.

6. Cuppuridew; p. 13. Leaves alternate. Sepals 4. Petals 4. Stamens
often indefinite. Ovary stipilale, syncarpous. Seeds numerous, attached to
yarietal placentas, generally without albumen,

7. Bizinew, p. 16. Leaves alternnte, siniple, Sepals 4 or 5.  Stamens inde-
finite ; unthers bursting lq:-n].{it,mlinu.]li,r iy slits or pores at the apex, Ovary
syncarpous, one-celled.  Seeds penerally few, on parietal placentas, Embryo
with fulinceons cotyledons in a fleshy albumen,

8 Dittosporee, p. 19, Leaves alternpte, simple, exstipulate, Flowers bisex-
ual, regular, pentandrous pud pentanierous, Sepals free, Ovary syncarpous.
Embryo minute in a copious albumen,

8, Tomarwcinee, p. 20. Leaves alternate, small, generally scale-like,
Flowers usually Lisexual, regalar, pentamerous, rarely teiramerous; stamens
us many s petals, or twice that nwnber.  Ovary one-celled, syucarpous. Seeds
uumerous, tufted or winged.

[Guttiferee. Resinous, often coloured juise. Leaves corinceous, glabrous,
oppesite, undivided, penniveined.  Flowers regular, generally nnisexaoal. Se
free, Btawmens numerous, Ovary synearpous, Seeds few, without albumen,
Embryo fleshy, oily.— Gureinia picioria, Roab. ; Bedd. F1. Sylv. t. 87. Xan-
thoclymus pictoriug, Roxly, ; ib. . 88, Calophyllum dlatum, Bedd, ; ib, t. 2,
(Poon) ; ﬂ{é;utl- LRozburghil, Wight (M. ferrea, Ruxb.)]

10, Ternstreemuiacer, . 24,  Leaves alternate, coriaceous, rimple, penni-
veined,  Flowers regular, usually pentaerous and bisexual. Bepals 5. Sta-
mens numerous,  Ovary synvarpous, 3-5-celled.  Seeds generally few and exal-
buminous, Embryo fleshy, oily.

11, Dipterocarpes, p. 26. Resinous. Leaves allernate, generally entive,
penniveined, Flowers bisexusl, pentumerous, regular. Oafyx often adnaie
1u uvary, and its segments enlarged m fruit, Stamens 5, 10, 15, or indefinite.
Ovary synearpous, Seeds one, rately two. Embryo with thick fleshy coty-
ledony, albumen nene,

12, Malvaceee, p. 28, Wood soft and light. Leaves ulternate, stipulate,
gimple, often paiminervad, with stellate hairs, Calyx-lobes valvate. Stamens
unmerous, monadelphous ; unthers 1-celled.  Fruitn dehiscent capsule, or often
separating ultimately into distinet carpels, rarely indehiscent.

13. Stercultacer, p. 32. Wood soft. Leaves rimple or digitate, usually altes-
nate and stipulate, ~Calyx-lobes valvate. Stmnens monad phous or free ; an-
thers 2-celled. Fruit a dehiscent capsule, or a whorl of distinct ls.

14. Tiliaces, p 36. leaves alternate, simple, with deciduous S:EE es, Calyx-
dobes valvate, Stamens indefinite, usually : anthers 2-cell Ovary sya-

us, 2-10-celled. :

nee. Leaves alteynate, entirve, stipulate. Flowers bisexual, regular, 5-
tarely 4-merous, Stamens as many as petals or double their number, connate
4t the bese into a tube or ring. Disc of 5 or 10 glands, often_inconspicaous.

Seeds fow— Erythrorylon sndicum, DC. ; Bedd, FL. Sylv. t. 8L]

15. Malpighigcee, p. #4. Climbers with npposite entire leaves. Flowers



xXiv BYNROPSIR OF NATURAL ORDERS.

regular, bisexual, pentamerous. Stameus 10. Fruit of 1-3 winged one-seeded
carpels, Beed withvut albumen, v o ¥
16, Geraniacee, p. 45 (Averrloa), Leaves alternate, tmparipiunate, without
ipules, Sepals 6 ; petals 5 ; stamens 10.  Fruit oblong eshy, b-ribbed
7. Rutacea, p. 46. Leaves compound or simple, usually alternate, without
stipules, uromatic, dotted with t ucent glands. Disc annular, thick. Flowers
4-'or 5-merous, Stamens na many as petals, or twice that number, rarely inde-
finite,

18. Simaruber, p. 68. DBark bitter. Leaves usu;llj alternate, tompound,

without mipules, not dotted with glands. Flowers » li generally unisexual,
, 8-0-inerous, Stamens as muny a3 petals, or double their number.

19, Ochnacew, p. 60. Leaves alternate, simple, shining, coriaceous, Flowers
regular, bisexunl. * Sepals & ; petals 5 or 10, Stamens 10 or indefinite ; anthers
linear, Fruil usually of 3-10 distinet, 1-seeded drupes. )

20. Burseracece, p. 61. Balsamic or resinous, Leaves alternate, 3-foliolate
or imparipinnate, without stipules. Stamens usually 8 or 10. Sceds one or
few, without ulbumen.

21. Meliacew, p. (0. Leaves alternate, pinnate, without stipules. Flowers
regular, bisuxual, in lurge panicles, Stamens generally 8-10, monadelphous,

23, Olacinee, 1. 74 Leaves ulternale, simple, exstipulate, TFlowers :
4-6-mierous, Stamens 08 many as petals or twice their number. Fruit inde-
hiscent, 1-seeded.

23. fﬁcimw, p- 75. Leaves evergreen, alternate, simple, glabrous, Petals
&5 ;stamens ng wany a8 petals. Fruit a drupe with three or more 1l-seeded

enes.

24 Ampelider, p. 97. Climbers. Leaves alternate, simple or ompound,
Calyx small ; petals valvate in bud. Stemens oppusite to petals. Fruit a
berry with vue or o few hanl sceds.

25. Sapindacece, p. 103, Leaves alternote or oppusite, simple or compound.
Flowers polyganious, often irregulur.  Stanens usuzlly moxe than petals, not
double their mumber, Seeds few.

6. Sabiacew, p. 116, Lenves ulternate, without stipules. Flowers tetra-
merous or pentumcerous, Stumens opposite to petals.  Anther-cells distinct.
Beeds few, without albumen.

27. Anacardiacece, p, 117. Often resinous, Lenves various, without sti-
pules. Frut geverally drupaceous, 1-celled, 1-seeded (2-5-seeded in Spondias).

[Coriariea. Leaves opposite, simple. Flowers bisexual, regular, pentamer-
ous, Stawens 10, Disc uone, Frwt of 5.8 distinet one-seeded arpels, en-
%uzued ml gﬂgti persistent corieuous or succulent petals.—(leriaria nepalensis,

28, ors'nggw,ﬁ. 129. Leaves alternate, 2- or 3-pinnate ; leaflets cadncous,
with glands in the place of stipules. Flowers lage, biscxuul, pentamerous,
penicled ; petals unequal. Fertile stamens 5, opposite to petals, olternating
with sterile stamens,  Fruit o Jong 1-velled 3-yalved pod. '

[Connaracec. Leaves alternate, without stipules,'pinnate, 3- or 1-foliolate ;
leaflets coriuceous, entire, Flowers gencrally bmexuaf: ntomerous. Stamens
5or 10. Ovary of five distinet 1-celled, hirsute carpels, one or more of which

only comes to matarity, forminy a 1-seeded oblique capsule.—Connarus pin-
natus, Linn, ; Bedd, Fl. Sylv. 82.] : ¥

B. Oalycifior®. Calyx gamosepalous, often adnate to ovary, Petal
inserted on the calyx. } o e -

20, Celastrinec, p. 77.  Luaves simple, alternate or opposi erally cori-
moeous ; stipules n’one, minute or aarlg deciduous, Gulgxpw %mllubu,i;nbri-
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ate, Stamens 3-5, slternating with Dise Iarge, surrounding the base
gt the 3-5-celled ovary, Fruit & fleshy drupe, or a m};su]e dehiecing loculici-
dally, or 3 distinet curpels,

30, Rhamnew, p. 84. Branchlets and stipules often spinescent. Leaves
ulternste, sunple, Calyx-lobes valvate Stamens opposite to petals, Disc
annular, cupular, or coating the calyx-tube. Ovary 2-3-celled.

31. Leguminos®, p. 130, Leaves alternate, stipulate, pinnate 3-foliolate or
unifoliolate, Carpel 1, free. Froit a 1-celled pod, Secds generally without
albunien ; cotyledons tilled wath etarch, or oily.

32. Rosacee, p. 189, Leaves simple or compound, stipulate, dsually alter-
nute  Stamens numerous. Carpels solitary few or numerous, free or enclosed
in and adherent to the culyx-tube. Seeds without albumen,

33. Saxifragee, p. 210, Leaves simple, alternate or opposite. Flowers reg-
ular, generally bisexual, Calyx frec or adnate to ovay. Carpels 2 or more,
naunally synearpous,  Seeds small ; embryo minute, m a copious albumen,

34 Hamumelideay, p. 215 (Parrotwe).  Leaves deciduous, alternate, crenate ;
stipules large, deciduous.  Flower-heads enclosed m lurge, membranouns bracta,

36. Hhasophores, p, 217. leaves Epﬂfusite, petiolate, coriaceous, entire ; sti-
pules interpetiolar, carly eaducous. yx adnate to ovary, 4-14-lobed ; lobeg
valvate, coriaceous, persistent,

36. Combretacese, p. 220, Leaves sunple, pehiolate, entire; no stipules,
Culyx-tube adnate to ovary ; limb 4-5-cleft ; Jobes valvate. Stamens as man
as calya-lobes, or twice the number. Fruit winged or angled, 1-celled, 1-se
No albumen ; cotyledons fleshy, oily.

87. Myrtacece, p. 230. Leaves simple, peuninerved, generally entire, either
ilternate, or (more commonly) opposite, with translucent glands, Flowers reg-
nlar, Insexnal, 4-5-merons, Calya-tube adnate to ovary ; limb ofien closed 1
bud, and bursting irregulurly or coming off entire. Stamens indefinite j; anthers
dehiscing lonmtudmally, Seeds generally numerous,

[Melastomaces, Lenves sunple, with 3-0 hasul nerves (in Memecylon penni-
vemed). Flowers 1egular, biseauel, 4-6-mierovs.  Calyx-tube more or Jess ad-
nate to ovary ; lobes inbneate in bud, Stamens dehnite, as many as petals, or
twice that number, Anthers basifixed, openmy at the apex with two pores op
short ality, connective often thick and appendicnlate.— Memecylon umbetlatum,
Burm., Bedd. FL Sylv. t. 206—Syn. M. tuncturiem, Wight I1L. t. 83.]

38. Lythraree, p. 237. Leaves simple, entire, generally opposite ; no sti-
pules. Calyx free, osepalous ; lobes valvate mm bud. Stamens definite or
mdefinite ; anthers dehisang loomtudinelly. Fruit generally a 2-many-celled
capsule, Secds numerons, without slbumen. ;

39. Samydaces, p. 242 (Casearia). TLeaves alternate, distichous, simple,
often with translucent glands ; stipules small, deciduous. ¥Flowers inconspicu-
ous, axi , faseiculate, Ovary free. Capsule l-celled. Beede numerous ;
cm{lryo t, in & fieshy albumen.,

40. Passiflorew, p. 244 (Carica). Stem aimEPle_. with few branches, tufts of
palminerved leaves at the ends of Lranches. Flowers nnisexual. Fruit large,
succulent. Beeds numerous, parietal ; embryo straight, in a fleshy albumen.

[Datiscece. Leaves ulternute, without stypules.  Flowers diolcous, petals
often wanting. Calyx 3-0-lobed. Ovary inferior, 1-celled, with as many pls-
centag und etyles as calyx-lobes. Seeds parietal, numerous, minute—7etra-
meles m'xdgtom, R. Brown, p. 246.]

4l. Cactee, 1. 245. Flat end articulate, or columnar, succulent stems with
minute leaves.” Flowers hﬁ,mhisexual; calyx adnate to ovary ; lobes numer-
:::- Stamens indefinite ; ents long, filiform. Fruit fleshy, with nnmer-

42. Aroliace, p. 947, Leaves alternate, simple or compound. Flowers
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ular, nmbellate, or capitate. Calyx adnate to ovary; limb short, Petaia
ﬁucm;s. Beeds few,- embryo minute in fleshy albuwen. :

43. Uornacea, p. 200. Leusves entire, without stipules, Calyx adnate to
ovary. Fruit a berry or drpe, 1- or 2-celled, 1- or 2.geeded. Albumen fleshy;
cu;feaans thin, Tolinceous,

II, Gamopetels. Flowers with calyx and corolla, the latter gamo-
petalous.

A. Ovary inferior,

44, Caprifoliucee, p. 21 Leaves opposite, simple or pionate. Froit o
berry or drupe, 1- or many-sveded ; embryo minute m copions fleshy albumen.

45. Rubiacee, p. 260, Leaves epposite or whorled ; stipules interpetiolar or
intrapetiolar, Stamens ns many a3 corolla-lobey, alternating with them, and
inserted in the tulie.  Albumen Heshy or horny. —

| Composite. Leaves alternute or opposite.  Flowers in involuerate heads.
Calyx-limb a pappus of scales, hirg, or bristles, rarely none. Smrpuna 6; en-
thers connate 10 a tube.  Ovary 1-colled, with one crect ovule. Style of fer-
tile flowers 2-10bed— Vernonia, Bluwea.)

B. Ovary frea (except Mese and Sfyraceee).

46. Ericacer, p. 219 (dndromeda, fhodudendron). Lenves alternate, simple,
without stipules, Anthers 2-eelled, opeuing by terminal pores. Capsule b-18-
celled, with numerous nunute seeds, ) )

47, Myrsiner, p. 282, Leaves ulternate, simple, without stipvles. Calyx
free, rarely adliering to ovary. Fruit 4 feshy or dry bary, or & arupe, 1- or
few-geeded. Seeds alhnminoos.,

48, Sapotacer, p. 258, Milky juice. Heartwood well defined, hard and
howvy. L-m'est alteinate, entne, nsually cormceous, withont stipnles.  Flowers
bisexnal. Stumeng numerons, o 2-3 series, or a8 many as corolla-lobes, and
opposite to them, often alternating with staminodes.  Froit o 1- or few-seederd
berry ; testa hand, shinmy,

4. Koenacew, p. 204,  Leaves alterpate, rarcly aubnpsusite, entire, without
stipules. Flowers usually polygamous.  Fruit a few-seeded berry, Albumen
cartilugrinous.

80, Styracee, 1. 208 (Symplocos). Leaves altornate, simple, without stipules.
Calys ndmate to ovary.  Frt erowned Ly the calyx-lobes, 1-seeded, Embryo
in the axis of u fleshy alliumn,

0. Oleinea, p. 301. Leaves opposite, enlice or pinuate; no stipules, Sta-
mens 2. Ovary 2-celled.  Seeds ilmv.

82, Sealvadoracer, p, 314, Leaves opposite, entire, with minute stipules,
Flowers stiall, regular, tetinmerons, Stawens 4, alternating with corolla-lobes.
Ovary 2-celled.  Fruit a 1 seeded berry,

53. Loganiacen, p. 317 (Strychnos, Buddleia). Leaves opposite, connected
by interpetiolar stipules or u raised line, Flowers regular, 4-b-merous, Seeds
pumerous, rarely few, albumimous,

B4, Apocynee, F: 319, Juice often milky. Leaves opposite or whorled.
Flowers regular, hisexual, pentamerous, pentandrous. Calyx divided to the
base. Corolla-lobes contortedd in bud, throat hairy inside, or closed with scales.
Authers fice.  Ovary of 2 distinet carpels, or 2-celled, rarely 1-celled. Seeds
numerous, often with a tuft of Laiys

55, Asolepiadee, p. 329. Juice milky. Leaves opposite entire, without sti-
pules. Flowers regular, pentamerous, pentandrous. P&Ty}: diﬁtlr:a to ﬁleuhaa-
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Anthers counate into a tube, enclosing the style. Cvary of 2 distinct carpels.
Seeds numerous, with 2 tuft of hairs,

56, Boraginem, p. 335. Leaves alternate, without stipules. Inmflorescence

cymose 1.151:::111{e teral. Flowers regular, 4-8-metous, 4-6-androus. Calyx
istent ; lobes 4.6, valvate in bud. Ovury 2- or 4-celled, often 2-4-lobed.
Beeds solitary in each cell or lobe.

57. Convolvulacee, p. 341. Climbers. Leavef alternate, withont stipules.
Flowers large, regular, bisexual, pentamerous, pentandrons. Calyx of b dis-
tinct sepals, persistent, often enlarged in fruit, Ovary 2- or 4-celled. Seeds
few.

68. Solanew, p. 346. Leaves alternate, without stipules. Flowers A
bisexual, usually pentamerous and pentandrous. Calyx usually ous,

69, Bignoniacée, p. 340, Leaves opposite, usually compound, without sti-

ules. Flowers bisexual, pentamerous, often irregular. Calyx osepalous,
tameng 2 or 4, rarely 6. Ovary 2-cclled. Fruit often elongn.tafam nu-
merous, often winged, without albumen.

60, ﬁ'erbmam. p- 363. Leaves :f)pmite, without ntipules. Flowers irreg-
ular, 4-5-merous. Calyx gamosepalous, persistent, often emlarged in fruit.
Stamens usually 4. Ovary 2- or 4-celled. ~ Beeds few, golitary in each cell.

II1. Apetals or Incompletm. Flowers with a single perianth, con-
sisting of distinet or connate leaves or scales, or without perianth (calyx,
and corolla only in Loranthacece and in u few Fuphorbiaceous genera),

[Nyctaginew. Nodee tumid, Leaves usually opposite, unequal ; no stipules,
Flowers bisexnal or (Pisonia) dicicons. Perianth iubular, campannlate or in-
fundibuliform, coloured, base persistent, often hardened, enveloping the 1-
sceded achene.—[lisonia aruleata, Linn, ; Wight Ie. t. 1763-64 ; Eedd FI.
Bylv. Man. p. 175.  Bougainvillea spectabidss, Willd.]

[ Phytolaccers. Lenves alternate, entire. Flowere msually bisexual, regular.
Perianth 4-5-partite, often coloured, imbricate in bud. Ovary a whorl of 1-
celled more or less distinet carpels ; fleshy in fruit in Phytolacca.—P, acinosa,
Roxb. ; I; dioica, L, p. 37‘1(1.} b e

61, Polygonew, p, 371 (Calligonum, Atra 8 ) wer alternate, sim
wrth sheatj.!ﬁqiug st?;?ulea. (Flu&gm small, Ppl;.riant]z lar, 3—6—lubedm|;r of %l-eé
leuwves. Ovary free, Fruit dry, 1-seeded, compressed, trigonous or tetragon-
ous. Beed with farinaccous alliumen.

62, Laurines, p. 372. Aromatic. Leaves alternate, usually entire and ever-
green, withont stipules. Perianth regular, decply G-cleft. Btamens normall
12, biseriate, but a portion of the stamens generally wenting. Fruit a 1

or drupe. Albumen none ; cotyledons fleshy, oii{.

[Myristicaces. Leaves coriaceous, alternate, often distichous, entire, i
nerved, without stipules. Flowers inconspicuous, dioicous. Perimm
generally 3-lobed, coriaceous, tubular or csl.mpanuia.ta; lobea valvate in bud,
Stumens 3-18, monadelphous; anthers extrorse. Capsule fleshy, 2-valved.
Seed 1, enveloped in @ guhy laciniate, often aromatic, aril. Embryo minute,
1n & copious aromatic Tuminated albumen.— Myristica moschata, L. (Nutmeg) ;
M. lawrifolia, B. {. & Th, ; Bedd. F1. Sylv. t. 267 ; M. corticosa, H. £, &"&I'eﬂ. 3
ib, 1. 271 ; and other species in the dense evergreen forests of Burms and the
W:‘Balsrfnm Ghats.]

. 93, Thymelacew, p, 384. Bark tenacious, Leaves alternate or o ite, en-
tire, without sﬁpufef. Flowers regular, 4-5-merous, bisexual. Pen?&goﬂ;n o-
phyllous. Stamens as many as, or twice the number of, perianth-lobes. mle
pendulous, solitary, Fruit 1-seeded.
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64. Eleagnem, p. 387. Lenves lepidote, entire, alternate, without stipules.
Ovule erect, solitary. Fruil indehiscent, 1-seeded, 2nclosed within the sucen-
lent persisient base of the perianth. ) .

[Proteacee. Leaves usually aliernate, corinceous, persistent ; no stipules,
Flowers usually hisexual, massed together in heads, spikes, ar panicles, with
imbricate bracs, and often with a gencral involucre, Perianth of 4, more or
less conmate, corinceous leaves. Ovary free, 1-culled.  Seede without albumen.
— Helicia robusta, Wall.; Bedd, FL Sylv, t. 301.]

66, Loranthacew, p. 391. Purusiic, Leaves cor.aceons, entire, usually op-
posite, often wanting, Ovary inferior, with a solitary erect ovule.

88, Santalaces, p. 398. Leaves alternate or opposite, entire, without ati-
pules. Flowers regular, 3-4-morous, 3-4-androus ; stamens oﬁ’posite to lobes of
perianth. Ovary inferior, 1-celled,  Fruit 1-secded. Beed albuminous,

87. Urticacem, p. 400. Leaves stipulate, aiternate, rarely opposite. Flowers
unigexunl, Perianth genvrally 3-5-obed.  Ovary free, 1- rsrely 2-celled. Fruit
1-seeded, many offen united in one synearpium,

68. Plataner, r. 434, Leaves ulternate, palmatifid ; stipules caducous,
Flowers mnisexual without periunth, intermingled with scaly bructeoles, col-
Ineted in globose peudulous heads,

[Casuariner. Brenches whorled, articulate, Leaves reanced to many-
touthed sheatlis ut the nodes, Flowers monoicous or dioicous. Male flowers
in catking, monaudrous, with 4 connate brrets, in the axils of gheaths. Female
flowers in Lracteate heads, without perianth, Yrnit a globose bead of woody
bracts and bracleoles, each pair of Dracts including a 1-secded earyopsis.—
Casuaring eywisetifolia, Forst., p. 436.

69, Euphorbiacer, p, 436. Leaves alternate or opposite, usually stipulate.
Flowers unisexunl.  Perianth varions, snmetimes o d}'x and corolls, or want-
ing. Ovary free, peunerally 3-celled. VFrnit 3-seeded, often 3 lobal. Seads
:E:Fy; cotyledons flat, in a fleshy albumen,

70, Betulacer, p. 457. Leaves aliernate, simple, penniveinoed ; stipules de-
ciduous. Flowers monoicous in drooping catkins, Ovary {ree, compressed,
2-celled. Fruit 1-seeded.

7L Saliciver, p. 461, Woud soft and light. Leaves allernate, simple, sti-
pulate. Flowers dioicous in lateral catkins, Ovary free, 1-celled, = Seeds
numervus, minute, enelosed in Jong silky bair. ;

72 Cupuliferar, po 477, Leaves alternate, simple ; stipules deciduous,
Fiowers tiovoicous. Ovary wferior, gonerally 2-3-celled.  Albumen none ;
cotyledons thick, fleshy. 2

73. Myricacer, 1. 485, Leaves nlturnate, often avomatie, without stipules.
Flowers unisexual, in catking or spikes. Ovary free, Truit a 1-se nud,
clothed with flesly or waxy pericarp.  Albumen none ; cofy ledons fleshy.

T4, Juglawdew, p. 496, Leaves nlternate, pinnate, often’ aromatie, without
stipules. Flowers monoicvus, the male in eatking, the female solitary, Ovary
inferior, 1-celled. Seed 1, oily, without albumen.

Suconp Sus-Crass. GYMNOSPERMUE,

The wood, excepting that of the first year, which encloses the pith,
cousists of wood-cells And medullary rays, and has usually no vessels,
Flowers unisexual, without ealyx, corolla, or perianth. Ovwules (not en-
closed in an ovary) fertilised by dirvect contact with the pollen, Em-
bryo in copious albumen, often with more than 2 whorled cotyledons.
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76. @netacee, 1. 500. Stem and branches srticulate nt the nodes. Leaves
opposite, or reduced to & short bidentate sheath. Flowers enclosed by sheath-
ing bracts. Anthers 2.8, filaments connate into a fleshy column. Seedal or 2,
enclosed in the persistent, more or less succulent bracts, Cotyledons 2, folis-
ceous,

76. Conifere, p. 502. Branches often whorled, not articulate. Leaves alter-
nate, usually acieular, often tufted. Male flowers in deciduous catkins, with
antheriferous scales, Seeds at the hase of carpellary scales, fleshy or more
commonly woody, formui;lﬁ a cone, Cotyledond 2-15, whorled. i .

[Cycader, Slem usvally unbranched with & terminal erown of rigid pinnate
leaves, and marked with the scars of fallen leaves. Pith large, often
seattered vascular bundles ; medullary rays broad. Flowers dicicous in erect
terminal or axillary cones, Antheriferous scales larpe, bearing on their under
side numerons anther-cells. Scales of female cones peltate or pinnatifid, bear-
ing the ovules on their edges. Cotyledons 2, nnequal, the upper part remain-
ing enclosed in the farinaceous albumen of the germinating seed.—Uycas
rircinalts, Liom. ; Bedd, FL Sylv, Manual, 227.] -

Smconn Crass. MONOCOTYLEDONS.

Vascular hundles scattered in the cellular tissue of the stem, clusely
packed near the circumference and more sparse near the centre. Pith,
wood, and bark not distinct, no continuous cambium layer, and no reg-
nlar 1mcrease in thickness of the stem by the formation of concentric
luyers of new wood and bark, Teaves with sheaths or broad-beded peti-
olos, the blade usually with longitudinal nerves, with or withont cross
veine, but without irregularly reticulate vouation. Ierianth, where pre-
sent, staniens, and usually carpels, m threes. or multiples of three. .Em-
bryo generally small, usually surrounded by copous alhumen ; cotyledon
1, partly remaining enclosed in the germinating seed. The rudicle gives
off’ fibres during germination, forming a {ibrous root. '

7. Palme, p. 541, Stem eolid, usnally unbranched, with u terminal erown of
petiolate, pinnately or a&ahnately divided, leaves, Calyx 3-fid. Corolla 3-
petalous, Ovary 3-cell Albumen horny, cartilaginous, or oily,

[Pandaner. “Stem solid, dividing into ‘dichotomous branches, each branch
with a tuft of lincar sheathing lenves in spiral rows. Flowers with-
out perianth, sessile in lange heads or spikes. Ovary 1-celled. Albumen
Heshy or horny.—Pandanus odoratissimus, Roxb, ; P. furcatus, Roxb,]

_78. Gramunerw, p. 560. Stems above ground hollow, juinted, often with fus-
cicled branches at nodes, ILeuves simple, entire, umm'l'l linear, on long split
sheaths, Flowers usually bisexual, 1 the axils of distichous bracta (glumes),
with inner, uauallgel;.-nme& biracts Spaleul). Perianth #hcomplete, of 2-3 mem-
l::::»m scales. d 1, pericarp closely adhering to testa. Albumen farina-
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REMARKS ON THE STRUCTURE OF WOOD.

TaE peculiar structwre of the wood of Crniferous trees, Palins, and Bamboos,
is sufficiently explained at puyges 602, 541, and 561, Tn this place it is intended
to draw attention to the character of the muin classes of Dieatyledonous woods,
#0 far as they can be distinﬁuishml under the leng without the nid of & wmicro-
aeope. The clyssification here swggested ie not complete ; it only applies to
the trees mentioned under each clase. Orders and genera with anoinalous wood-
structure, and ¢limbers, ure not inclwled. The object of these remarks is to
offer a few Ipmﬁticu.l hints, which may induce Foresters aud athers, who have to
deal with Indian timbers, to exwine the stracture of the different kinds,

Fiasr Crass~—Pores equal in size and wniformly distributed, sometines a
narrow belt with few pores at the outer edge of the nnuual ring, or 4 narrow
belt with more wumerous pores wb its inner edge.

A. Medullary rays nairow or fne, generally all of one width,

1. Annual rings distinct—Fwonymus ewropeus, Zizyphus wulgors, Acer
campestre, 4. dasycmzmm, Asewlns, Sehleichera trijuga, Odina Wodier, Pyrus,
Mespilus, Crateegus, Eriobotrya, Careye arborea (porea sennty, in oval groups
of 3-6, uni‘ormly distributed, a parrow belt of durker woud at each ring),
Pundca Granatwm, Cornug, Vibwrnwm, Coffea, Divspyrus Lotus, Ligustrum
wulgare, Cinnamomum Camplora (pores e, in radal lines), Hleagnus,
Burus, Betula, Salix (8. tolrasperma, frum Burma, however, has larger and
more numerous pores in the epring wowl, and 8. capree hes o similar stroctare,
but less marked), Populus, Juglans regia.

2. Annual rings more or less indistinet,—The division between this and the
first group is uncertain, for the wood of the game kind often has the annual
rings distinet when grown in dry places or at high elevations, while under other
circumstances the znlnes of annua g)mgth eannot ’k:e distingnished. Bombox

cum (pores large, numerous), Capparis aphylia, Shorea robusta, Melia
Assdarach, Mangifera ¥ g-mma;ﬁ’ mmmmg Conocarpus mw:imta,
Bugenia Jambos, Laghfstromia m{:ar_mﬁrru {pores large, numerous whitish
wWavy concentric bands, not sunuval rings), Nauclea wfiifoha, N. porvifolia
{pores fine, in radial lines between medul rays), Olea EUTOPEd.
B, ellti[edullm-:gr rays of two classes, Tiroad anx narrow, the broad rays very

1. Annual vings distinet—Dillenia_indica, Acer poeudoplatanys, Negundo
Staphylea pinnatc, Plalans orientals Alnus 6 4. yirtinonds Pogus
ARt e o ks B Ay 03 ‘ belong

: uel rings more or indistinet.—To this section proba
several species of Dillenia and Carallia 4 ima. probekly
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Sgoowp ULass,—Pores nearly equal in size, but not umformly distributed,
¢rowded in the spring wood and scanty in the autumn wood, annusl rmg
wlways distinet. Tamaris (medo raye broad), Rhamnus catharticus, R.
F a, B. Alaternua (pores in wedge-shaped branching tails in most species
of Rhamnus), Prunus (medullary rays fine or moderately broad, broad in P,
Mahalet), Lerminalio chebule (a narrow belt of autwian wood without pores),
Huppophaé rhamnoides, Alnue incana.

Taird Crass,—Pores unequal in size, large and numerous in the i
wood, smaller and seanty in the autumn wood ; amnual rings always distinet.

A, Medullary rays narrow or fine, generally all of one width. Cedrela Toona
(annua! rings marked by a single line of larger pores), fthus Cotinus, Fraxinus,
Tectona grandis, Morus alba, Celtis australis i‘.ma"ml]fu']y:l rays short, moderstely
broad, but uniform), Ulmus montana, U. campestris (the smaller pores of the
aatumn wood in narrow wavy bands), {1, gffusa, Broussonetia papyrifera, Cas-
tanen vesea.

B. Medullary rays of two classes, broad and nariow, the broad rays very
marked—dslanthus glandulosn, Quercus prdunculata, Q. sessilifiora, Q. Cerrs
(the staaller pores of the antumn wound generally arranged in firegular tails).

Querens Suber and (). flew hawve a pecular structure, fully described in
Mathien’s Fl, For. 266 and 263, The pores are arranyed in wavy radial Lines or
tails ; in @ Jlexr they are fine and not erowded 10 & helt of spring wood, in Q.
Suber they arce large wnd more mimerous at the imner edge of cach annual ring,
without, however, forming a porous belt, (). serrata has broad medullary rays
ar (l middle-gized pores, and éw semecurpi folie has fine and numerous med
rays, The wood of the other Indian Oaks has not yet been sufficiently examined.

The wood of the Indian Leguminous trecs merits sgccial study. It is often
marked by wavy congenliic liands of lighter-coloured tissue, which must not
be confused with annual rings. Albizzin odoratwssima, Lebbek, procera and
stipulata, have large pores uniformly dietributed, the pores often in groups of
2 or 3, aud nlways enclosed in a pateh of more open ftissue, consisting of wood-
cells different from the mass of the wood. These patches are urranged in more
or less concentric lines, having the appearance of wavy bands. The medullary
rays are fine and nnmerous, and the anuwual rings are generally distinet. The
structure of Dalbergia Sissoo, Cassia Fiatula,Xg%ia dolabriformis, Tamarindus
indica, aud dcacia Catechy, 18 similar, but the wowl of tlie two last-nanied trees
has no distinct annual rings. In Acacia urabica the pores are often close to-
ﬁgsther in the inner of each annual ring, and scanty in the outer belt.,
Lterocarpus sndicus (Padouk) has large scanty pores, more numerous and larger
in the spring wood, tlie pores of the autumn wood joined by white WAayy eoncen-
tric lines; medullary rays numerous, very fine. Sophora juponica, Robinia Pseu-
dacacia and Gleditschia triacunthos, have n porous belt of spring wood, the
autumn wood being firmer, with few pores, Another group is marked
*he por in wavy, concentrie, or oblique li Cytisus Laburnun,
C. alpinus, and Cereis S¥liquastrum, a snusll tree wiirdste leaves and}nnk
Bowers of the Mediterranean region (cultivated at Kabul as drghtwan, J. L.
Stewart), have a belt of larger pores in the sgring wood, while those of the
8utumn wood are arranged in concentric and oblique wavy lines and patches.
Ulex the common Furge, has all pores in oblique belts, formihgbs net-
wark of rhomboid meshes. Tamarindus indica has a similar stracture, but no
distinetly marked annual ringe.



FOREST FLORA

OF

NORTH-WEST AND CENTRAL INDIA

Orozr 1. DILLENIACEZE.

Trers or shruhs, rarely hierbs, not aromatie, with simple alternate leaves
and dilated petioles, or more ravely with deciduons stipules. Sepals 5,
persistent, imbricate, Velals hypogyuous, 5 or 4, imlricate, deciduons.
Stamens hypogynous, numerous, in many series.  Antliers dehiscing lon-
gitudinally or by terminal pores.  Carpels one or more, {res, or cohering
with the axis. Seeds solitary, fow, or many, albuminous ; albunmen fleshy ;
omlryo minute.  In most genera, but not in 2i7enia, the seeds are aril-
late.—Gen, T'L i, 10 ; Royle IIL 58 ; Wight IIL i. 6.

1. DILLENIA, Luu,

Trees with laree penniveined leaves, lateral nerves prominent ; loaves
genemally approximate at the end of branchoes, leaving luree scars when
they fall.  Flowers lmyge, bisoxunl, solitary or {ascicled, yellow or white.
Potals 5. Anthers limear, buisting at the top by small slits or pores.
Carpels 5 to 20, cohering in the axis ; styles as many as_ovaries, spread-
ing.  Fruit globose, enclosed in the thickened calyx. g

Flowers white ; secds piloso . ) ’ - . 1. 7. indiea.
Flowers yellow ; seeds gladrous.

Flowers fuscicled ; loaves oblong-laneeolate . . 2, Ih pentagyna,
Flowers solitary ; lewves obovate . . . . 3. D. aurea.

1. D. indiea, Linn.; Wight Ie. t %23; Bedd, Fl. Sylv. t. 103;
Hook. FL Ind, i 36.—Syi. D. speciosu, Thunb, ; Toxb, Fl Ind. ii. 650;
W. & A Prodr. 5. Vern, Cludta, Beng, ; Mota Karmal, Mahr, ; Tha-
byihen, Burm,

Leavas oblong-lanceolate, 8-10 in. long, deeply and sharply serrale, with
humerous parallel stout ribs ending in the points of the serratures, coria-
eeous, hard when old. Petiolés 1-1} in. long, channelled and sheathing.
Flowers with the leaves, solitary, 1 sometimes 9 in. acrosr, odorous.
Sepuls concave, dhick and fleshy, edge thin and mewbranous Petals
oblonga waved. ‘white. Onter stamens erect. inner lomwer. moenrved.



2 1. DILLENIACEX. [ Dillema.

Ovaries 20. Fruit large, § io 4 in, diam,, liard outerde, fleshy insjde,
with numerous reniform secds embedded in s pellucid, glutinous pulp.

Wild along the base of the Himalaya from Nepal to Assam, in Bungal, Sontk
Tndia, Ceylon, Burma, and the Maluyan Peninsuls ; cultivated in most parts
of Tndia. _ Evergreen ; fl. Jone, July, fruit ripens Feb. ”

A middle-sized tree, with a short erect bulky treok, branches s ing
into & broad rounded shady head. Duark of the trunk and larger branclies
about } inch thick, conrse and brittle, internally reduish brown, outer sarface
grey, shining, rugose, with many sniall eracks and exfoliating scales.

pwood white ; beartwood light'browa or pinkish waite, close- and smooth-
ined, with numerous medullary rays close together, as mauy as 15 to 20 or
narter-inch, and large distinet wnoual rings. Weight of eub, ft. 41-4f

Ib. Made into gnostocks aud helves, and in some places used in the construc
tion of houses and ships, The rough old leaves, like those of other species o
D., are employed to polish ivory and Lorn ; the fleshy leaves of the calyx, whict
surrouud the ripe ll:mit, have an eable acid taste, and are eaten raw ol
conked in curries, or made wto sherbet. A pulatable jelly ia made from them

2. D. pentagyna, Iloxb. Cor. Pl t. £0; W. & A. Prodr. 5 ; Bedd. Fl
Sylv. t. 104, Mook, ¥l Ind. i 3%.—Syn. D. augusta and D. pilosa
Roxb. FL Ind. ii. 652, Colbertia caromundelicow, TWC.  Vern. Aggai
Oudh ; Kwllai, C.V. ; Zimbyun, Buem, »

Leaves oblong-lancoolate, decurrent into short sheathing petioles, very
large, 1-2 ft. long, longer on shonts and younmg trees, denticulate, witl
numerous parallel nbs, silky-downy when young, smooth and i
when old,  Flowes before the leaves, sweet-scented, on slendur pedicelt
in loose fascicles on tubsrositivs along 2- or 3-year old branches, about 1
inch across or less,  Sepals ovate-obtuse. Petals oblong, yellow. Oute:
stamens eract, inner longer spreading,  ()varies 5. Fruit pendulous, siz
of a gooseberry, the fleshy leaves of the calyx enclosing b small capsules
which contaw w soft transparent gluten,  Seeds few.

Along base of Himalaya from Oudh to Assam. In Bengal, Central India
South Indie, and Barma. 8al forests of Oudh, and the Central Previnces o1
low flat ground, pot on the hills  Sheds its leaves in March and April, come.
into flower aoon afterwards  Fruit ripens in May.

A moderate-sized tree in North aud Central Indis, with an erect trunk 4-
ft. girth, and straggling long asceuding branches, with drooping ends.” £
stately tree in the south. Bark of amaller brauches grey, shining, subrugose, o
the trunk abont 4 inch thick, compact, Iwivtle, iuternally red, extermsll;
grey or pale brown, smooth, but with shallow depressions J irregular nhnpé
caused by the exfoliation of the outer luyers,

Wood hard, fibrous, porous, tough and strong, heavy and dureble., Not esam
to work, apt to warp avd erack. Woeight 45-48 1b. Used for constractio:
and shipbuilding, for rice-mills ; the leaves are laid under grass thateh, an:
are unui as plates. Flower-buds and ydung irnit have a pleasant acid flavour, ar
eatay, raw or cooked, in Oudb and Central Provinces ; the ripe fruit also eaten

3. D, aurea, Smith ; Hook, F1. Ind. i. 37.—8yn. D. ornafig Well. Pl
As. Rar, t. 23, Ve, Chamaggai, Oudh; Dheugr, Neopal ; Byiiden, Burm

Leaves on deep - chammellgd sheathing petioles, obleng or obovate
9-15 in. long, remotely crenulgte, the enda of the parallg] side-ribé promi



Dillenia.} 1. DILLEXTACEA. 3

nent ; when young, softly hairy or rufens silky on both sides ; when old,
glabrous gbove and pubescent heneath. Flowers before the leaves, sali-
tary, at the end of short lateral branchlets, with ovate bracts at base of
peduncle, 2-3 jn. mcross. Sepals oblong,~obtuse, concaws, fleshy, with
thin ciliated margine, at last reflexed, with long silky hairs ongthe hack.
Petals yollow, obovate from a parrow base. Stamens nnumerous, the inner
longer spreading or recurved. Ovaries 6-12, Fruit bu thick pilose pe-
duncle, enclosed by fleshy calyx, size of a amall apple. Seeds seversl,
glabrous in a viscid palp, ~ .

Northern Oudb forests; Burma. Sheds its leavea in February; the new
i‘;siiaga begins to show in April, generally after the numervue fine golden

owers.

A small tree in Oudh, rarely over 2 ft. girth, and 20 ft. high; in Burma a
large baudsome tree. Bark of trunk about § inch thick, reddash, compaot, in-
ternally viscid, externally whitish, ashy, or brown, quast tesselated by I::ﬁl‘-
tudinal and transverse eracks into subquadrangular scales, which eventually
exfolinte. Heart- and sap-wood not distinct, close and hard. Weight, 45 1b,

Orper II. MAGNOLIACEZ.

Trees or shrubs, often aromatie, with convolute deciduous stipules and
slternate leaves. Flowers often large, trimerous, Sepals and petals nsually
similar, in 2-7 whorls of 3, imbricate, deciduous. Stamens numerous, fres,
inserted on the torus; anther-cells adnate to eonnective. Qvaries numer-
ous, often epirally arranged on the elongated torus, Ovules 2 or more
ou the veniral suture. Seeds with an abundant albumen, and minute
emwbryo.—Gen. Plant. i. 16 ; Royle TIL. 58 ; Wight 111 i. 9.

1. MICHELIA, Linn.

Teces with shining leaves ; buds enveloped in the convolute stipules.
Flowers bisexual. Sepuls and petals conform, 9 or more, in 3 or more
series, Gymophore stalked. Filaments flat. Antheds introrsely adnate.
Uarpels numerous, spirally arranged on an elongated coniexl toras, each
with 3 or more ovules. Fruit a lonse spike of coriacedhs, 2-valved, 1-12
secded carpels ; seeds with a fleshy outer testa.

1. M. champaca, Linn,—T8&b. L—Raxb. FL Ind. ii. 656 ; W, & A.
Prodr. 8 ; Hook. TL Ind. i. 42.—8yn. M. aurgntioca, Wall Pl A4 Rar.
L 147, M. Doltsopn, Ham. ; Wall. Tent. FL Nep. t. 3. Sans. Cham-
paka. Vern. Chamba, Champa.

Leaves petiolate, ovate-lanceclate, asuminate, 8-10 in. long, strongly
reliculated, shining and glabrous above, pallid, more or less pubescent
beneath when young, glaorate afterwards. Flowers axillary, each with
4 deciduous, coriaceons, cinereous bract. Sepals and petals 15-20,
the on vate, the inrer narrow-linear, yellow or orange, with dark
Jongitudifl veins. Capeules seesile on &n elongated stalk, orbicular or
hgeb’mdlﬁ?t:l, open;ng on the b;i:dainltw% thick valves, datga‘;laumdm

round s -1 ;o , brown
the s of s goall ol ol s = e



I1. MAGNOLIACEE. [ Mfichehi.

4 = i 1-
Oultivated in the outer Himalays as far as the Ravi (up to 3000 ft., at A
morah to 5400 f1.), occasionally in Bandelkband aud the C.P.; on Mt. Aboo,
commonly in Bengal and South Tudia (3000-5000 ft.) Evergiecn. ﬂmﬂ ap-
pear at varions seasons, chiefly about May ; seede ripen in Nov. aund ¥
A handsome tree, in favourable localities from 60 to 100 ft. high, with a
straight trank 7 to 9 fe. in girth, branches ascending and 8 reading, forming a
close, shudy, oval head  Burk of younger Lirauchlets with eallous w itish points
on a yellowish ground, of the trunk aud older branches about 4 inch thick,
inside greyish or reddish Lrown, ontside light cincreous. Sapwood whitish,
heartw lossy, olive or dark brown, often beautifully mm-'u'df coarse-grained,
brittle, with numerous fine medullary rays. more thau 30 in the quarter-inch,
and distinet annual riugs ; prized for Turniture, polishes well ; nsed in Kamaon
and Nepal for housebnilding, in the Peuins. for carnage-work, verandah posts,
and made iuto droms,  Planted st Himloo shrines ; flowers prized on account
of their sweet scent

Onnrr 111, ARONACEZE,

Trees or shrubs, with allernate, simple, entive, exstipulate loaves.
Flowera Diseaval, rarely unisexual, Sepals 3, free or connato, ueually
valyate DPetals 6, hypogynous, biseriate, usually valvate in the following
genera, the 3 inner somelimes wanting ; deciduous.  Stamens numerous ;
filamente short or none ; anthers adnate, 2-celled, commonly extrorse.
Ovaries usually numemns, 1-celled ; style short or stigma sessile. Fruit
of nme or more 1- or many-seoded earpels, dry or succulent, often stalked,
rarely united into a fleshy fomt (Anonu).  Seeds large, with a ruminate
I_ﬂlit;men; embryo small—(ien, Plant. 1. 20; Xogle 111 69 ; Wight IIL.
i 16.

Petals not conform to sepals,

Ripe carpls distmet, one-seelod 5w s a1, POLYAUTRIA

Ripe carpels confluent 1nto a sneenlent many-seeded frit 2, ANONA.

Outer petals conformwith the sepals | carpels 1- many-seeded,

Inner petals lat ; oyules 1-4 5 . : ; 3. Mivsvsa.

Inner potals baccate t Lnse ; ovilos numerons . . . 4. SACCOBSTALUM.

1. POLYALTHIA, Blume.

Flowers usually bisexual, Secpals 3, short. Detals 6, longer than
sepale,  Stamens indefinite, short, raneate, closely crowded on & convex
torus, anthercells concealed hy the overlapping enymectives. Ovaries
numerous, terminating in ghort thick styles; ovules 1.2, Fruit consist-

ing of one or numerous one-seeded carpels, or fleshy, on long stalks,
inserted on the pubescent or tomenlun:p:im‘?ry " 0"‘8

Glabrons ; leaves lanceolats, neuminate ; fowers fuscicled, petals

o L. B P il v S o Vg longifolin
Pubeseent ; lonves ohlong, olituse or acute ; flowers solitory; peta.l; . J y =
unequal, pubescent ; stalks twics the length of berries A 2 A nuberosa
Pubescenty lonves oblong-lanceolnte, acuminate ; Howers nolitary % :

t;“ gia; ta]fsleqq.d, thiek, glabrous ; stalks more then twice
ength of borries
. . T ' v " B P otrascider.

L. ®, longifolia, Benth. & H. f.; Hook. FL TaM. i~02: Bedd, ¥l



Pulyaithia.] NI ANONACEX,

8yly. t. 38.—Syn. Guatteria longifolia, Wall.; W. & A. Prodr. 10;
Wight Io. £ 1, Uvaria longifolia, Lam. ; Roxb. F1. Ind. i, 664, Sans,
Devadaru, Vem, Asok, Asoken, Debduri, Devidari,

A large glabrous tree ; leaves on short petioles, long-acuminate, undus
late, 5 to 8 in long, pellucid-dotted, glabrous, shining. Flowers numer-
ous, yellow green, on long slander pedicels, umbellate on shor, leafless,
tuberculate branchlets. Sepals broad-ovate. Petals gyual, linear-lanceo-
late from a brond base. Carpels ovoid, § in, long, on stalks about & in,
long.

Indigenous in Ceylon ; commonly I?lalfted in avenues along roads in Bengal
aud South India; occasionally in North-West India, as far as Hushiarpar.
A tall, handsome, shady tree, with a fine straight trunk, attaining a gir
6 ft. and & height of 50 ft., with a close symmetrical head, Evergreen ; flowers
between Pebruary and May ; the seed ripens in Jnly and Angust. Weed
whitiﬂli{t}tﬁﬂ fairly close and even-grained. The cubic foot weighs between
3() aud 40 lb.

2. P. suberosa, Benth. & Ilook. £ ; Hook. FL Ind. i. 65; Bedd.
Ie Pl Ind. Or. t. 56.—Syn Uvaria suberosa, Roxb.; Cor. P 1. 34 ; Guat-
teria suberosa, Dun. ; W, & A, Prody. 10,  Vern, Bura Chali, Beng,

A shrub or small tree; leaves bifarious, nearly sessile, 2-5 in. long,
oblong, obtuse or ucute, glabrous, pubescent heneath when young,
Flowers pubescent, small, greenish white, on long slender pedieels, with &
linear bract below the middle, mostly selitary, rarcly two, on short woody
tubercles. Sepnls small, triangular. Telals vnequal, the three outer
ovate, 4 in, long, 2-3 times the length of sepals, the three inner oblong
4 in. long, Carpels dry, numerous, globular, size of a pes, on stalks about
twice their length.

Oudh forests (not common), Bengal, South India. Evergreeu ; flnwers through-
out the year, but chiefly in April and May ; the seed mpens in Feb and March.
A large shrub or small tree. Bark of trunk aud branches often with a thick
rough ggr'l;tlayar. Wood close, hard, tough, and durable, weighs about 40 Ib.
per cubic ft.

3. P. ceragoides, Benth. & Hook. fil. ; Hook. FI. Ind. i 63; Bedd
FL Sylv. t. 1.—8yn. Unarig cerasoidrs, Roxb. Corom. PL t. 33 ; FL Ind.
ii. 666 ; GQuatteria cerasvides, Dun, ; W. & A. Prodr. 10. Vern. Hoom,
Bombay.,

%

A moderatexized or large trce. Leaves distichous, short-petiolate,
47 in, long, oblonglanceolate, acuminate, glabrous above, pubescent
beneath, with long soft hairs ; main lateral nerves 6,8 pair, promdinent
beneath, with shorter intermediate nerves. Fluwers greenish white,
on pedicely 4-1 in. long, solitary, or 2-3 on short, lateral, woody
branchlets, ocoasionally with 1 or 2 small leaves. Sepals broad-ovate,
scurminate, pubescent. Petals lanceolate, thick, glabrous, § in. long. Ber-

Ties numepgus, dark red,  in. diam., stalks slender, § in. long.

Bouth Imdia, Westeru Glats, Behar. Flowers Feb. to May. Bvergreen.
‘Wood prized on the Western Gbats, where the Hoom is an impor{ant. tree of the
évergreen forests in the Sattara disbrict. 4
L4



1fl. ANONACEX. [ Aronc

2. ANONWA, Linn

Flowers bigexual. Sepals 3, small, valvate. Petuls 3 or 6. Stamerns
indefinite, crowded round & hemispherical torus, top of connective ovoid,
overtopping the cells. Carpels united into a lurge fleshy fruit, with
namerous seeds embedded in a soft pulp.

1. A, mquamosa, Linn.; Hook. F1 Tnd. i. 78; DBot. Mag. t. 3095.
~—Custard-apple (Sweet-snp or Sugar-upple in America). Vern. Afo,
Bengal ; Sharifa, behli, North-West ; Sita phal, Bandelkhand.

Leaves petiolute, oblong or oblong lanceolate, 2-3 in. long, glaucous be-
neath, pellucid-dotted, with a peculisr heavy smell. Flowers solitary or
in pairs, on pedicels as long as the flower, insertod on short, lealless, ter-
minal or extra-axillary branchlets.  Sepals triangular, acute, united at base.
Petals, 3 extorior an inch lonyg, lnnceolate, triquetrous, thick and feshy ;
3 interior minute or wanting. Fruit large, from 2 to 4 inches across,
yellowish green, emhossed with prominent oblong, obtuse, adnate scales,
filled with ns many pulpy cells as there are united earpels, some abor-
tive, the rest oneseeded, all radiating frow the central conical torus,
from which, when ripe, the pulp readily separates.  Sceds oblong, deep
brownish black, with o pals swelliug at the hilum,

Indigenous in the West Indies, but eompletely domesticated over a great
part of India ; coltivated as far porth 8s Gurdaspur iu the Panjab. Almost
wild in Central Provinces and Eavdelkhiand (near old forts), and in swamps
near Burmdeo in the Kamaon Bhabar,

A ghrub or small tree with an erect short trunk. Nearly evergreen in the
Yanjab ; the new leaves appear about March. Flowers in the hot season ; the
frait ripening from July to Oct. Chiefly valued for its finit; seeds acrid,
fatal to insects, -

Other species cultivated in India: A none muricata, L. ; Sowr-sop ; Anong
reticulate, L. ; Bullock's-heart or Custard-apple of the West Indies.

8, MILIUSA, Leschenault.

Flowers hisexual or dicecious. Scpals 3, smoll. Petals 6, 3 outer
minute, conform to the sepals, 3 inner much larger ; mstivation valvate.
Stamens loosely tmbricuted on a eylindiical forus; anthers extrorse, dis-
tinet, attached to a thick eonncetive which scarcely overtops the cells.
JOvories numerous, styla vblong ; ovules one or two, rarely more,

L"M. velutina, H. f & Th.—Tab. IL.—RBedd. FL Sylv. t. 37;
Bedd. Ic. PL Ind. Or. t. 87 ; Hook. F1. Ind. i. 87.—Syn. Uvaria wvillosa,
Roxb. ¥l Ind. ii. 664. Vern. Gideroukh, guwiye, god-sal, dom-sal,
NW.P. ; Buri Zari, Kujranute, Kharvel, Oudh; Kari, C.P. ; Thabutgyi,

Young branches, leaves, and flowers densely tomentose. ~Leaves on
short petioles, avate or oblong with cordate base, softly tomentose or pu-
bascent on both sides, softly ciliate, 3 to 6 inches long. Flowera greenish

w, on slender pedicels 2-4 in, long, in lax 3- to 6-Aowered racemes on
uncles §-1 in. long. Sepals and 3 outer petals small, ovate ; 3 inner
petals three times their length, brosd-ovate, outside densely toméntose,



Miliusa.] I, ANONACEZ. 7

inside smooth, dark brown. Fruit consisting of a number of black dry
herries, % in. long, 1- or 2-seeded, on short stalks.

Burma, Bengal, Orisea, Northerp Circars, Central Provinees, Oudh. Along
the bage of the Himelays to the Gauges, nscending to 1600 ft. Decidueus ;
bare of folisge for grest part of the hot weather, the new leaves appea.rir:F in
April, Flowers from March to May; the fiuit ripens in June and July,
remaimog lotig on the tree.

A middle-sized fres, with an ereet short tronk to 4 ft. girth ; io Duorma =
lurge tree.  Bark of trunk nearly 1 inch thick, rough with erachs, and tessa-
lated in rabquadrangular, thick, grey, exfohating scales Heart- and sap-wood
not distinet, sulphur yellow when fiesh, hght Lrown when old, witk shiniog,
hard, medullary rays. The scasoned wood werghs from 40 to b0 1b, per cubic
foot ; easily wortked and durable, but liable to warp; used for small beams,
cart-poles, yokes, agricultural implements, spear-shafts, and oars.

4 BACCOPETALUM, Ncnnott.

Trees. TFlowers bisexual.  Sepals 3, siall, valvate. Petals 6, valvate
10 2 series ; the 3 outer small, conforw to the sepals ; the inner much
lager, saccate at the base, erect or conmving.,  Stainens loosely imbricate
1wund a subglobose torus , anthers extrorse, distinet, adnate to s thick con-
neetive, which overtops the eells  Ovares numerous, ovales 6 or more,

1. B, tomentosum, 11. { & Th ; Hook. Fl. Ind i 88.—Syn. Uvariu
tomentosa, Road, Cor. PL t. 35, Tl Ind i G67, W. & A. Prodr. 8.
Vern, Karri, Ondh ; Huom, Bumbay.

A large tree.  Young slioots elothed with soft silhy tomentum. Leaves
elliptic or ovate-oblong, 6-12 1n. long, on short petioles Larely } in. long,
pubescent beneully, nenrly glabrous and somewhat rough above, Flowers
gieemsh yellow with a Lroad streak of hnywu, in lead-opposed or subter-
minal 2-4-flowered cymes, on short peduncles, 1 m. long. Pedicels
slonder, 2-3 1. long. Sepale and outer petals nearly equal, lanceolata,
1 wm. long, innet pelals ovate-oblong, obtuse, # in. long.  Flowers and
1edicels clothed with soft silky down. Carpels purple, tomentose, 3 or
more, globose, 1 m. diam., 3-¢-sceded, on stalks }-4 in. long.

Oudh forests, Nepal Terai adjoining Ondh, Goruckpur, Behar, Orissa. Ever-
green forests of the Western Ghats. Leaves are shed in March, turning
orauge yellow before fulling, renewed April, flowers wiih the young leaves.
Frait June. ®

1n Oudh attains 50 ft with an erect short trank, 5-6 ft. girth, often goarled
aud knotty from lopping. Bark 1 in thick, brown or lnlaa.»f, oracked and for-
rowed. Wood yellow, Like that of Nawrlea cordifolia, eracks in seasoning ;
used (in Oudh) for huts and cattle-sheds ; reckoned as & good timber on the
Weatern Ghats, where it is called by the same nawme an Polyalthia cerasoides,
which, iowever, bas one sseded berries. Leaves used as cattle-fodder.

8. bongiflorum, Hf. & Th. ; Hook. F1 Ind, 1. 88. Eastern Bengal. Has
solitary flowers on short pedicels } in. long, and long pointed petals 1} in.

loug,
Orper IV. MENISPERMACEZ.

Climbing or twining, ravely erect shrubs. -Leaves alternate, entire or
lobed, usually palminerved, exatipulate. Flowers small, dicecious e¢ paly-



IV. MENISFERMAGEZE. [Anawmirta,

ous. Sepals commonly &, {ree, the cuter 3 oiten minute. Petals
g::lmonly B,Pf;‘:-swant.ing. Malo (lowers ; stamens commonly 6, oppoeite
to potals, rarely fewer or more ; authers 2-4-celled, fro_qnlently extroree or
dehiscing laterally. Femalo flowers : carpels free, distinct, 3, rarely 1
or more than 3 ; ovules solitary. Ripe carpels generally drupaceous, the
sead enclosed in the woody or corinceous endocarp, nsuslly eurved or re-
niform, with or without albumen, the mdicle pointing towards the scar
of the style, which is often ncar the base of the fruit.—Gen. PL i 30;
Royle IIl. 61 ; Wight TIL 1. 19,

Sepals 6; anthers sessile on o stont central column ; drupes subgloh-
o080 on o stout 3-fid gynophore; stylo near the base ; endocarp
hard, woody & v . . ¥ { 2. i .

als 6 ; stamens free ; ovaries 3-12.
rupes with sear of style nem the npex, anthers bilocular,
drhisving longitudmally oL T g Y -+ 2, TINOATORA.
Drupes with scar of style near the Inse.
Diry fruit circular, compressed, steopgly tubercled, anthers
4-lobed, dehiscing transverse] - . - .
Dl;r fruit ohovate-oblong, not tnber Jud, antluas 2-lobed,
vhisemg longitudmally . By

Malo flower sepals 4, petuls connate into n 4-lohed cup; stamens
monadelpliows ; femnle flowers i the nxils of lorge lealy bracts;
drupes with sea1 ol style neur the hase , dry fruit citeular,
strougly tubercled a . . . .

1. ANAMIRTA.

3. CocovLur.

4, TILIACORA.

5. CirsAMPFLOB,

1. ANAMIRTA, Colelhrooke.

1. A, Oocenlus, W, & A. I'rodr. 446.— Syn. Menispermum Cocoulus,
Linn. ; Roxb. FL Ind. iii. 807, Vern. Kalwmari. >

A globrous climbing shrub, bark corky. Leaves coriaceons, cordate or-
ovate, blada 4-8 in. long, petiole 2.6 in.  Flowers greenish, in long pen-
dulous panicles. Sepals 6, with two small adpressed Lracts ; petals none.
Anthors numerous, 2 -eclled, on the top of a thick central column,
Carpels 3 on & stout trifid gynophore § in, long.  Drupes subglabose,  in.
diam., black, glabrons. Seed globose, enclosing the intruded endocarp,

South India, Eastern Bengal, Oudh forests (. Th., but T have not seen
specimens). The Coceulus berries are bitter, used in India to intoxicate and
poison fish, and in England to adulterate Leer.

2. TINOSPORA, Miers,

1. T. cordifolia, Miers ; Hook. FL Ind. i. 97.—Syn. Cocewlus cordi-
Jolius, DC.; W.& A. Pradr. 12; Wight Ic. t. 485, 486. Menisper-
mum cordifolium, Willd. ; Roxb. FL Ind. iii. 811. Vem. Batindu, Pb. ;
Gulwail, Bombay. :

A glabrous, climbing, succulent shrub, bark corky. Leavea cordate,
‘moute or acuminate, blade 24 in, diam., petiole 1}-3 in. . Flowers
small yellow, in long slender racemes, male flowers fascicled, female
flowers usually solitary. Sopals 6, Petals 6, balf the length of
wedge-sbaped. Filaments 6, thick, clavate, the 2 anther-cells obliquely
adnste to the top. Ovaries 3. Drupes 1-3, red, sucoulent, plane-convex,



Tinospora.) IV, MENIBPEKMACEA, g

gize of a emall eherry, with glutinous pulp, acar of style near the top. ¥Ean-
docarp kidney-shaped, albumen ruminate.

Common in hedges in most parfs of India. Fl. H.S8.R.S. Long filiform
roote from the branches. Used in npative medivine, Bold in the bazaars as
(hlo, Pb. ; Gulo, Bombay ;' Guluncha, Bengal.

3. COCCULUS, DC.

Male flowers : scpals 6, biseriate ; petals 6, shorterthan sepals, concave,
embracing the stamens ; anthers terminal, subglobose. Female flowers :
sepals and petals similar to those of malo flowers, stamens sterile or none,
empels 3. Drupes eircular, compressed, generally 3, scar of styla on the
mmer mde near the base, endoearp tuberculate, hoiseshoe-shaped.

| A small tree ; leaves lanceolate, glabirous ; flowirs inJong axllary
) pantcles. . . . . A -« L € laurifolive.
i A imbing shrub g leaves glabrate, limear oblong or trapesmd ;
| flowers axillary, male sessile faseicled, femnle solitary shorts

pediculate i . . " - 2. C. Lexbn,
[ A elimbing shrub ; leaves villous, ovate ablong, male fowers 1n
short pamicles, female 1-3 onshort axillary pumeles . . 8. C. vilionus,

1. C. laurifolins, DC. ; Hook. ¥l Ind i 101.—Byn. Menispermum
fuurifoliwm, Roxb. F1 Ind. m. 815. Vern. Parura, Ph.; Tilpara,
hihpa, dal ehin, N.W. D,

Leaves lanceolate, 3-5 in. long, sharti-peticlate, entire, 3-nerved,
coriaceous, shining, dark green when young, hght green when old, paler
bencath,  Flowers numerous, small, i long branched pameles, axillary or
in the axile of fallen leaves ; axig of pamicle frequently bearing 1 or 2
leaves,

Outer Himalaya from the Ravi to Nepal, nscending to 5000 ft. An erect

ghrub, often a considerable tree, with a short, erect, straight trunk, spreading
branches, and fine shining bright-green foliage.

2 0. Lemba, DC. ; Hook. FL Ind. i. 102.—8ym. C. glaber, W. & A.
Prodr. 18, Vern, Vellir, illar, ailar, Pb.

A
A clunbing shrab, often with a stem 3-4 ft. girth ; branchlets pubescent.
Leaves glabrate or glabrous, oblong or trapezod, entire or lobed, 3-14 in,
long. Male flowers on short pedicels, iz axillary punicles ; female flowers
solitary, on slender axillary pedundles 4 in, long.  Drupe § in. diam,
Dry and arid regions of India. Papjah, Sindh, Dekkan, Afghanistan, Arabia.
Dry regions of Africa. FI. throughout the year.

3. 0. villogus, DC, ; Hook. Fl. Tnd. i 101.—8yn. Menispermum hir-
Sutum, Linn.; Roxb, FL Ind. i. 814. Vern. Karsune, Oudh.

A climbing undershrub ; branchlets, leaves, and inflorescence villous with
Eray_mh tomentum. TLeaves ovate or ovate-oblong, obtuse, often mueronate,
1-3in.long. Male flowersin axillary panicles, 1-1} in. long, often with 1
or 2 leaves, Female flowers 1.3 on axillary pedicels -4 in. long. Drupes
13, dark purple, § in. diam.
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Common in the plains avd lower hilla of most parts of Indis. Tropical Africa,
Fl. Feb,, March, p’l‘ha juice of the ripe berrics makes a durable bluish-parple
ink. The leaves rubbed in water thicken into a green jelly. Roots aod leaves:
used in native medicive.

4 TILIACORA, Colebrooke.

1. T. racemoss, Colcbrooke; Iook. FL Ind. i 99.—Syn. Cocoulus
acuminatus, W. & A. Prodv, 12. Meuispermum polycarpon, Roxb, FL
Ind. iii. 816. Vern. Tilwhoru, Beng. ; Karwant, kavrauth, rangoe, Oudh.

A large clinber, with entire, coriageous, glabrous, ovate, acuminate
leaves, blade 3.6 in., petiole 1 in. long.  FL yellow, dicecious or polygam-
ous, in nxillary raceme-like panieles 6 12 in. Jing, with branches 1 in.
long, bearing either one female, or 37 male flowers. Sepals 6, in two
scries, the outer much smaller.  Puetals 6, minate. Stamens 6, ovaries
3.12, styles short.  Diropes 3-12, campressad, oboveid, § in. long, stalked,
gtyle-scar near the buse, enducarp thin, crustaceous, Seed liooked, albunien
vily, rominate.  Cotyledons linear, flushy.

Oudh forests, Bengal, Orissn, Concan, Ceylon. FI most vark of the ayear
Fruit ripe March. Lvergreen, coveloping the tallest forest-trees in ita dense
durk-green foliuge. The loug flexible lianches are vsed for thatehing and
basket-work,

f CISSAMPELOS, [Linun.

Mostly climbers wilh peltate leuves.  Male lowers cymoge, tetra-
merous petals connate mlo a 4-Jobed eup.  Stamens monadelphous,
anthers nnited 1nto a peltate dise, dehiscing round the margin -~ Female
flowers Taceniose, erowded in the axils of large leafy bracts; perigonium of
1 or 2 lateral seules.  Carpel one with a short tnfid or tridentate style.
Drape cireulur, style-sca near the lase ; endocarp horseshoe-shaped, com-
pressed, tubereled on the back.  Seed curved.

1. 0. Pareira, Linn. ; Hook. FL. Ind. i 103.—Syn. C. convolvulacea,
V\-Fr]ld. 3 W& AL Prode. 14; Roxh, Fl. Ind. iin 842, Vern. Kalori, pur
biky patadi, trkeriy, PV, 3 Dabhnivbisi, NW.T. ; farjewri, Oudh.

A climbing undershvub, with a short stem, throwing out long herbaceous
twining branches, generally covered with grey tomentvwm. Leaves pal-
tate, broad-ovate or renifortn,  Mule flowers in axillary usually branched,
and corymbose racemes, with few swall bracts. I'emale flowers on elon-
gate, generally simple racemes, with numerous, broad, aslternate, foliaceous
bracts, and several 1flowered pedicels in their axils.

Commoun in most parts of Tndix, ip the north-west, along the foot of the
Himalaya, os far west as the Jhelum river, but not in the nrid: of the
Panjab and Sindh, FL March-Oct. Leaves aud 100t used medicinally. A plant,
of very wide distribution. Also in tropical America, where it yields the
Radix Pareiva of druggists, nod in tropienl Africa,

The structure of the wood of Menispermaces is remarkable, and differs in
several respects from the wood of other dicotyledons. The vascular Bundles
of & young branch (which in most dicotyledons unite and form conesdtric
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inga uf wood and liber) ally remain distinet in Menispermacee, and are
:epg.:a.ted by broad udia{ masses of cellolar tissue, mr;espundﬁ:;g to the mednl-
lary rays of ordinary woud, After some time these original wood fascicles cease
growing, and in the cortical cellular tissue exterior to the liber originates a
gecond circle of bundles, similar to the firet formed, excepting in the absence
of spiral vessels, After these bundles have attaied full development, they
in turn cease to grow, and a third circle forms in the cellular tissue of the
bark, and 8o on. %her& is great variety in the wood structure of the genera of
this family.

Onver V. BERBERIDEZ.

Usurlly shrublby, sometimes elimbing, glabrous plants. Leaves simple
or compound, stipules rare. Bepals and petals free, hypogynous, very
enducous, nsually trimerous, 2-4-serinte.  Stamens hypogynous, 4-6 (rarely
8), opposite the petuls, anthers adnate, ereet, dehiscing by 2 revelute or
ssetnding valves vr by lateral or dorsal slits. Carpels 1-3, rarely more,
ohlong, ovules usually indefinite. Seeds with a copous, dense albumen.
—fen LA 40 ; Royle 11L 62 ; Wight 1L i, 22,

Erect shrubs ; flowers hisexnal; one eaipel ’ . 1. BeErpERTS.
Climbing shrubs ; flowers musexual ; carpels 8 . 2, HOLBOELLIA.

1. BERBERIS, Linn.

Spiny shrubs with yellow wood, yellow flowers and faseiculate leaves,
the leaves of elongato shoots often redueed tu simple or 3-7-forked spines.
Sepals 6, with 2-3 adpressed bracts, imbricate in 2 series. Yetals 6, in
2 series, 1mbricute. Sfamens 6, free, anther-cells opening by recurved
valves, Stigma peltate, sessile, or on nshort style. Trmt a berry with few
seeds, Albumen flashy, embryo etraight.

Leavea aimple, membranons or thinly conaceous, not lacunose,

ecrrate, serratures equal, cuspudate ; stigma sessile . . 1. B. mdgars,
Leavis simple, obovate or oblanceolate, corisceous, not lacunose,

eafire, or with large spinéscent serratures ; {lowers on conis

pound racemes ; stigma small, on o short style . . . 3 B. aristata.
Leaves simple, nayrow, ﬂc?uht& or oblanceolate, coriaceons, not

lacunose, entire or spinose-dentate; fMowers pale, small, on

corgmbose racemes ; styledistmet . . . . . 3, B. Lyeium.
Leaves simple, obovate or orbicular, coriaceous, hard, lacunose,

reticulate, entire ; or with large, distant,.spiniescent teeth ;

flowers fasciculate or in short racemes ; style distinct . 4, B. anatica.
Leayes imparipinnate, lenflots 2-12 pair . i : 4 . b B. nepalensis.

1, B. vulgaris, Linn. ; Hook. FL TInd. i. 109 ; Hook. Stud, F1L 13.
—Burberry.  Vern. airishk, Pb.

. An erect, spinous shrub, TLeaves deciduous, membranous, or thinly co-
Tiaceous, serrate with equal spinulose teeth, generally fasciculate on shert
lateral branchlets, in the axil of a 3-T-forked, tarely simple spine, on &
broad base. The leaves vary exceedingly from oblanceolate, cun-
eate, or obovate, to broadly ovate, Flowers in racemes, elongated or shortly
o @8, on the short leaf-bearing branchlets. Berry ovoid-oblong or
ovail, red or black when rioe. terminated by the broad sessile sticma. -
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Western Himalaya 8000-12,000 ft., enstward ns {ar a8 Nepal, Western Tibet,
Afghanistan, and Beluchistan, Europe, North and West Asia. Tl Marl.zh,
April. The pleasantly acid berries of this and some of the following species
are dried and imported from Afghanistan under the rame of zirishk-tarsh (sour

currants) _
B. Kunawarensis, Royle I1I, 64, may beloug lo this species.

2. B. aristata, DC.; Hook, FL Ind i. 110.—Byn. B. finctoria,
Leschenault ; W. & A. Proidr. 16; Wight 11l t. &.  Vern. Chifra, chotra,
totar, NNW.P. The following names probably apply to this and the two
following specics in the Panyab Hamalaya: Sumle, sinlu, kemal, Temli,
kamlu, kasmal, Lammal, tatvmn, el va.

An erect, spinous shrub. Leaves more or less persistent, corinceous,
obhovate ar oblanceolate, entire, or with few, large, distant, spinesceni
teoth, fasciculate on very shot laternl branenlets, in $he axil of a trifid
or simple spine with a twad lase, Flowers m compound racemes,
pedicela often fasciculate. lierres often thiekly coversd with glaucous
bloom, cylindrical, tapering 1to a short style terminatea by a small sub-
globose stigma.

Outer ITimalaya GONO-10,000 ft , fiom the Sutlej to Bhutan  Mountains ot
Bouth India and (‘eylon, FI May-April Tlaidy in England. The root of
thie and the two following specien (ddrkalid, darehob), the dried extract
(rasaut, rusot, rasuf), are used in native medicine, and highly prized in
ophthalmia, The wood is used aa fucl,

3. B. Lycium, Royle ; Hook. FL. Ind. i, 110.—Vern. Kushmul, N.-W.P.

A rigid, erect, spinous shrub; bark white. Leavos simple, narrew, laneeo-
late or oblunceolate, coiacoous, mueronate, generally entire, bright green
above, glancous heneath, with prominent, lax, reticulate veins, fasciculate
on short tuberculate branchlets in the axils of trifid spines on » broad
base. Flowers pale, smull, on clongate racenies. Berries violet, ovoid ;
stigma capitate, on a distinct style,

Outer North-West Himalaya 3000-9000 ft., from Ilazara to Garhwal. FL
April.  Chiefly employed 1n Sirmore and Garhwal for making rusot (Royie).

4. B, asiatica, Roxb. FL Ind, ii. 182; Hook. FL Ind, i, 110.%

A stout, ercet, spinous shrub ; bark pale. Leaves simple, fasciculate, on
shiort. tuberculate branchlets, often § in. long in the uxils of shart trifid
spines, which are often wanting; ohovate or orbicular, hard, cgridceous,
white beneath, with strong reticulate venation, lacunose bejwaen the
veins, subentire, or with large, distant, spinescent, teeth. Flowers iy, short
corymbose racemes, Berries Jarge, ovoid or often subglobosd, red or black,
glaucous ; stigma capitate on a distinet style, ? ;

Quter Himalaya 30007500 ft, Garhwal, Bh istan., Paridgath
in Betmr. 1. Mareh, Asail, Tho bertice 500 aten: HpA SR

5. B. nepalensis, Sprong. ; Hook. Fl, Ind. i. 109.—Syn., B, Tayeh:
aulbit, '“{all.; W. & A. Prodr. 16 ; Wight Tcones t. 940 1. j
Nepalensis, DC. Vern. Amiidanda, chiror, Pb. ;
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Aun ovargreen shrub 3-8 ft. high. Leaves coriaceous, shining, impaeri-
pinnate, from 6-18 inches long. Petiole etiff, articulate at the insertion
of the leaflets, broad-shoathing at the base, with 2 subulate stipules.
Leaflets 2-12 pair, ovate or lanceolate, often falcate, spinous -gerrafe ;
the near pair—the base—often smaller and suborbicular. Upper leavea
reduced to shoathing bracts. Flowers on long crect racemes, several to-
gether near the ends of branches. Bractcoles coriaceous, vblong or broadly
ovate. Berry oblong or globose, dark blue or purple. '

Outer Himalayan ranges, 6000-8000 ft., from the Ravi to Bhutan, Khasia
hille, Barma, and the Nilgherries. Bark soft, corky, wood jellow, with fine
medullary rays and light-coloured blotches between. The fruit is eaten.

2. HOLBOELLIA, Wall.

1. H. latifolis, Wall, Tent. Fl. Nep. t. 16. Hook. FL. Ind. 1. 108,

A climbing shrub ; stem with corky bark, wholly glabrous. ILeaves
3-9fotiolate, leaflets 3-6 in. long, petiolalate, ovate-lanceolate or linear,
acumminate.  Flowers monacious, in lateral sessile coryrabs, purplish
green, sweet-scented. Sepals 6, 2-serinte, the outer valvate. Petals 6,
mirute.  Stamens 6. Ovaries 3 ; fruit of 1 3 many-sceded ohblong berries
2-3 in, long.

Himalays, Kamaon to Assam, asconding 1o 9000 ft Khasia hills. Fl, April,
lMaY- M, angustifolia, Wall,, ib. t. 17, is a variety with linear-lanceolate
eaves.

Orvez VI. CAPPARIDEZE,

Herbs, shruhs, or trees, with alternats leaves. Flowers, with rara ex-
ceptions, bisexual. Sepals 4, rarely 3 or 5, free or counnte. Petals gener-
ally 4. Stamens almost always more than 4, often indehinite, hypogynous,
inserted at the base of a long or short gynophore ; anthers 2-celled, versa-
tile, generally on long slender filaments. Ovary often stipitato, style
short or stigma sessile. Ovules indefinite on 2-6 parielal placentas. Fruit
synearpous, either more or less flashy, or a dry, mostly elongated, capsule,
Seeds in most cases without albumen ; embryo incurved ; cotyledons con-
volute or folded, rarély plane,.—Gen. Plant. i. 103 ; Royle Il 72 ; Wight
1. 1. 83, :

Spinespent'shrube or small trees ;-leaves simple ; petals not clawed,
{mbricatein bud . o o iy M T mwm . FOE 1. Copranss,
+\n anarined trev ; leaves trifoliolate ; petals long clawed ; open in

i, SR noew e i CRALEvA

1. CAPPARIS, Linn.

BHrubs, rarely troes, generally with stipular thorns, young parts often
wiftt*fgducous tomentum, Loaves simple. Sepals 4, usually free. Petals
4yeigile, imbricate. Stamens indefinite ; filaments slender, filiform, in-
cgthe torus at the base of the long gynophore. Ovary stipitate,
goleeily ome-colled, Fruit stalked, with many seeds embedded in a soft
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Luva:dlinear, minute ; older brenches leafless ; flowern brownish
Leaves ovate or ellifitic ; Rowers waite or roge-coloured. :
Flowers eolitary, large; frt 1-3 in. long . 5 | . 2.4 C. apinca.
Flowers 2-4, supra-axillacy, large ; fruit 1-14 io. diam. . . 3.1% horrida.
Flowers corymbose, small ; frt § in. diam, a . 4. . sepiaria.

1. 0. aphylla, Roth.—Tab. IIL—W. & A, Prodr. 27; Hook. Fl.
Ind. i 174.—8yn. Sodads decidun, Forskal ; Caypparis Sudada, R. Br.,
Boissier FL. Orient. i. 419, Vern. Kawil, Karl, Pb. NNW.P.; Kiral,
Sindh ; Soddda, Arah,

Glabrous. Leaves on young shoots only, caducous, sessile, linear-subul-
ate, mucronate, } in. long, occasionally spathulate, varying to ‘f in long;
stipules thormy, nearly straight, hrown. Flowers brownish red or scorlet,
corymbose, corymbe nearly sessile. Sepals unequal ; Lhe snterior outer sepal
larger and deeply coneuve, I'elals ovate, longer thon sepals, scarlef.
Stamens 8-20; filaments long, Sliform,  Owary on slender gynophore as
long as stamens ; style subulate.  Frwt globose or ovoid, }-F in. diam. ;
red when ripe; on a gynophore 1 in. in Jength,

Common in dry places and on atony hilla thronghont the Papjab, 8indh,
and Rujputana, Bandelkhand, the Central Provinces, Guozerat, the Dekkan,
and oceasionally as far south as Tinuevelly. Flourishes in the driest deserts
of North-West Tudix, frequently associnted with Prosnpis spicigera and the
Salvadoras. Extends westward as far as Arvabia, Exypt, anﬁ Nubin,

New Jeaves on young shoots Nov, to Mareh, Tl March, April, sometimes
88 late as June ; the Lushes often erowded with the conspicuous brilliant sear-
lst blossoma.

Generally a serubby bush, but under favonrable circomstances a small tree,
rarely 20 5, high, with a short, erect trunk, often 45 ft., #arely 7-8 ft, girth,

tchea numerous, divaricating, forming u depressed sabglobose crown of
dark-green eolour § branches cceasioually flattened into horny ribbons. Roots
immense, spreading decp and wide. The natural reproduction and propaga-
tion of this tree should bLe studiad ; il is stated that it has pever been raised
by hand from seed or cuttings. Bark of trunk § inch thick, dark grey, fur-
rowed with deep irregular longitudinal and diagoual cracks.

Wooil with more or less distinet annual rings; whitish or light yellow, eloae-
even-grained, tongh, weighs about 54 1b. per cubic foot, when seasoned, Tt is
bitter, and is not touched by white anta. Used for small beams and rafters in
roofs (iu Sindh for the knees of bonts), for oil-tmlls and agricultural implements,
As fuel, it aoawers well for brick-burning ; for locomotives, it must be mixed
with other wood, Burns off quickly with much flame, and leaves mach aab.

The flower-buds (ywesr) are used as pickle in Sindh, the usripe €ruit is cooked
and esten ; both the ripe and unripe fruit are prepurea with salt and pepper
into a bitter-tasted pickle which is exported into Hindustan, '

2. C. spinosa, Linn. ; Hook. ¥L 1nd. i. 173 ; Boissier FL Omiént. {
420.—8yn. C. ohomta, Royle; Jacq, Voy. Bot., t. 21. (. Murrayana,
Graham; Wight I t, 379.  Cuper plant, Vern, Kubbar, Arsb. ; Kabarra,
Afg. ; Kabra, Tibot ; Kawr, Lidri, kalri, kauder, taker, ber, barari, bauri,
bassar, Pb. ; Kalvari, Sindh. .

Glabrous, but the young parte frequently covered with a white yn}wms!:
or greenish, soft, and caducous tomentum ; armed with returved o
nearly straight stipular spives. Leaves petiolate, iroad-ovabes or sbo

1. C. aphylla.
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vate, rotuse or entire, mucromate, thick, glabroua or glabmate. Flowers
large, 1-3 in. seross, white, solitary, exillary, on a pedjeel equal to or
longer thau the leef Sepals unequal, ovate, obtuse, concave. Petals
obovate, Wnguiculate, undulate, longer than calyx, at first pure white,
then pink &hd purplish-red as they fade. Btamens numerous, longer
than petals; filaments slender, purple. Ovary on a elender filiform
gynophore as long as stamens ; nectariforons glands at the base of gyno-
phore,  Frait oblong, 1-3 in, long, on a strong gynophore, bent down-
wards when ripe ; opening irregularly by 3-4 valves, crimson inside.
Seeds numerous,-reniforin.  This species vavies exceedingly in the size,
shape, pubeseence, and consistence of the leaves, One form (var. galeute)
is found in Sindh, with glabrons, often glaucous, fleshy leaves ; the auti-
cous sepal very saceate. Amother (var. leweophylla) is found in the lower
Hymalayan valleys, floccose all over with white pubescence.

Panjub, Sindh, Guzerat, Mahablesliwar, N.W., Himalays, ascending to 12,000
It. in the inuer arid valleys. South Kurope, North Africa, Western Asia,
Tune of floweriug varies according to loculity and elevation. [u the Peshawur
valley and the trans-Tudns territory, it fowers from April to July, the fruit
riponing abont Nov. ; in the inuer Himalaya flowers from June to Oct.

A small trading shrub on hot dry 10cks and etouny bills, with long green
branches, & thick woody root, penetrating deep into the clefts of the rock.
Strikingly handsome with its large flowers, long purple stamens, and the long-
stalked ovary protruding from awong them.

The flower-buds pickled are the capers of Europe, and might be prepared in
Indin The fruit ia pickled and eaten in Sindh and the I"anjab salt ruuge. The
leaves and ripe froit are a favourite food of goats and sheep,

3. €. horrida, Linn. il ; Wight Te. t. 173; Hook. Fl Ind 1. 178;
W. & A. Prodr. 26.—Syn. . zeyluniea, Roxlb. Fl. Ind. il 567. Vern.
His, kayvila, Ph. ; karraliea, Oudh,

The entire plant when young ecoveved with o dense ferruginous, cadu-
rous pubescence. Stipules laterally cowpressed, thorny, hooked. Leaves
from elliptic-oblong to broadly nvate, mueronate, Pedicels supra-axillary,
2 to 4 ina vertical line, the uppermost lower opening fivst ; flowers large,
at first white, later rose-coloured. Stamens numerous, filaments long, fili-
form, purple. (iynophore as long as stamens.  Fruit 1-1} in. diam., glo-
bose or obovate, red when ripe, on a thick gynophore 13 in. long,

Plaius and lower hills in most parta of India, from the Panjab to Ceylon and
BDurma. Bloowms from January or February to April ; flowers often so nu-
uierous that the bush looks like a mass of white and rose colonr. The fruit
ripens after June, and remains on the plast for some time.

A acrambling shrub, found climbing at times to a great extent over the
tallest trees. Wood used for fuel ; the twigs, shoots, and leaves are greedily
;?;mgy elephants and goats. fn the Southern Paujab and Sindh the fruit is

4. 0. sepiaria, Liun. ; Roxb. FL Ind, ii. 568; W. & A. Prodr. 26 ;
Hook. F1. Ind. i 177.—Vern, Hiin garna (crooked Carissa), Panjab.

: Yﬂ!mg_ parts pubescent. Btipules thorny, hooked. ILeaves ovaté orellip-
lic; oceasiondlly emarginate, glabrate above, pubescent bemeath. Flowers
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small, } inch across, .n filiform pedicels, in many-flowered corymbs.
Bepals oval, concave. Petals oblong, white, finequdl. Stemans rouch longer
than petals. Fruit a globose berry } in. dignx ofi 4 sherl slender carpo-
phore, one-sceded, black when ripe, " .

Here and there in the Panjah and the North-West, Common in the Penin-
sala, Burma, Ceylon, in the Andamans, Timor, and the Philippines. A middle-
sized shrub, with numerous and strong branches, makes excellent hedges (My-
sor, Coimbator), easily raised fram seed or frows cattings. Flowera May,
fruit ripens about July.

2 CRATAEVA, Linn.

Trees ; leaves trifoliolate. Sepals and petals inserted on hemispherical
disc. Sepals 4. Petals 4, long-clawed, cpen in bud, Stamens nuwerous,
filaments glender, filiform, free.  Ovary on a long gynophore, with 2 pla-
centas bearing numerous ovnles.  Stigma sessile.

1. 0. religiosa, Torst. ; Bedd. ¥l Sylv. t. 116 ; Houk, Fl, Ind. 1. 172.
—S8yn. C. Roelurghie, R B, W & A Prodr, 23, Capparw trifoliata, Roxb.
FL Ind. ii. 571. 8ans. Vuranw, varuna, setu. Vem. Brourma, Bildsi,
bila, biliana. (Kadatben, Burn )

A moderate-sized tree,  Leaves trifuliolate, clustered towerds the ends
of branches on common petioles 4 1. long, leafluts ovate lanceolate, acu-
minate, on articulate petioles.  Flowers large, 2 inches across, on long fili-
form pedicels, m many-flowered corymhbs, with centripets] expausion.
Bepals 4, ovate, decidnons, inserted with the petals on the broad-lobed hemi-
spherical dise. Petals 4, long-clawed, larger than sepals, unb roundish ovale.
Filaments longer than pelals, mserted above the dise on the base of ggno-
phors.  Fruit ovoid or globose, about the siz0 of an gpple, on a strong thiek
gynophore, partially Wlocular, owing to the eohesion of the placentas,
with many remform seeds ) oin long, nestliug in a yellow pulp. Rind
hard, subligneous, 10ugh, with numerous whitish specks.

Subh‘mn.haynn tract, extending west to the Ravi, ascending to 2000 fi.
Bandelkhand, Rujputana, SBouth India, Assom, Burma, and Ueylon. Low
and shady places, particalarly near hanks of rivera. Cultivated thronghout
Indie, in the vorth-west to the Jhelam river. FL April, May, when the
tree has & striking appearance, with its large, cream-coloured blossoms, The
old leaves at times remain ou the tree till the flowers appear, but usually the
tree is bare for some time, The young leaves appenr witﬁ and after the flowers,
Attains 30 to 40 ft. and a girth of 6 ft. DBark dark grev, even and smooth,
with long horizontal wrinkles. Pith large ; wood yellowish white, with some-
timea a pinkish tinge, even, close- aud emooth-grained. , It is easy to work,
fairly tough and durable, and not heavy. Used for droma, models, writing-
boards, combs, boxes, and in turnery. In the Panjab the viscid pulp of the
fruit is said to be mixed with mortar s & cement, and is also used as a mor-

dent in dyeing.
Orver VII. BIXINEZXE.

Trees or shrubs, with alternate simple leaves. Stipules minute or nome.
Flowers regular, uni- or bi-sexusl. Stamens usually hypogynous, inde-
finite, rarely definite. Anthers 2.celled, bursting by slits or pores. Torus
often glandular, or expanded into a dise. Ovary syncarpous, free, gener-
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ally, one-celled. Owules paristal, generally numerous. Seods with flashy
albumen ; embryo_sxile, with broad folisceous cotyledons.—QGen. PL i.
122 ; Royle TN 73 ;, Wight I1L. i. 36, 38,

Flowers bisexual ; petala large,
Seeds covered with-ootton ; leaves palmate . . 1 CoCHLOSPERMUM.

Needa naked ; leaves entire 2, Bixa.
Flower dimcious ; petals none.

Oyary 2-8-celled ; styles 2 or more. v 3. FLACOURTIA.

Ovary 1-celled ; style 1 . : . . . . 4. Xviusma.

1, COCHLOSPERMUM, Kunth.

Flowers hisexunl. Sepals 5, deciduous. Petals b, contorted in bud.
Stamens indefinite, ingerted on & disc without glands ; anther-cells open-
ing with & short slit at the top. Ovary with numerous ovules on 3 to b
parietal placentas. Btyle one, filiform ; stigma toothed. Capsules 3-5-
valved. Seeds numerous, cochleate ; testa hatd, woolly ; embryo curved.

1. 0, Gossypium, DC.; W. & A. Prodr. 87 ; Hook, Fl, Ind. i. 190,—
Syn. Dombax gossypinum, Linn. ; Roxh. FL. Ind. iii. 169. Vern. Kamb,
N.W.P. Guabdi, Bandelkhand and Central Provinces,

A soft-wooded tree. Leaves alternate, large, near the ends of branches,
on long thick petioles, palmately 5-lobed ; lobes acuminate, grey-tomentose
beneath ; stipules linear, caducous. Flowers on terminal panicles, large,
3-4 1in, across, bright yellow, rachis and pedicels covered with grey
pubeseence.  Sepals broad-oval unequal, covered with a grey silky down,
wwgin white-ciliate. PPetals spreading, obovate, emarginate or irregu-
thely cleft, with numerous parallel veins, Filaments filform, shorter
than petals; gnthers linear, acuminate. Frait in bunches, capsules oval,
nearly the size of a goose-egg, 5-valyed, divided Ly incomplete dissepi-
wents.  Seeds numerous, covered with a soft silky woolly sul.atance.

Dry stony hills along the foot of the North-West Himnalays from the Suatley
o the Sardah, ascending to 3000 ft. Behar, Bandelkhanud, Central Provinces,
Dekkan and eastern districts of the Peninsula. Deciduous ; the new leaves
appear in May. Flowers froms February to Apnil ; the fruit ripens in June
aud July. A muall tiee, with short thick spreading Lranches, the younger
branches marked with great scars of the fallen leaves and fruit-stalks. Wood
toft and light, not much used. A cloar white gnmn (Kafira) vxudes from the
bark. Bellows for iron-smelting arc made of the leaves.

9. BIXA, Linn.

Flowers bisexual. Sepals 5, imbricate, deciduous. Petals b, large,
contorted in the bud. Stamsns indefivite, inserted on a thick torus below
the ovary ; anthers oblong, opening at the apex with two short slits.
Style filiform ; sligma minutely 2-lobed. Capsule coriaceous, one-celled,
two-valved, with numerous seeds on parietal placentas along the middle
of each valve, Seeds obovoid on a thick funicle, covered with a farin-
&oeoue red pulp ; embryo large ; cotyledons flat.

1, B. Orellaas, Linn. ; Wight TIL . 17 ; Roxb. FL Ind. ii. 581 ; W, & A,
Prodr. 31; Hook. F1. Ind.i. 190.—Arnotto, Vern. Latkan, (Thidin, Bure.)
B
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Young shoots and inflorescence rusty-pabetulous. Leaves cordate,
actuminate, entire or angular. Flowets in termiral panioles, large, 1-2 in.
across, white or pink. Capsule ovoid, covered with long bristles.

Indigenons in America, Iut long eullivated in India. Flowers in aummer ;
the fruit ripens in the cold season. A small tree with few branches, the leaves
approximate at the eml of the hranches. The Araotio (lumul-m) or puﬂ,\ Aur-
rounding the seeds, is employed Lo tinge butter, an | s o dye.  Exported from
Guinua, Brazil, und the West Indhes,

3. FLACOURTIA, (‘ommerson.

Flowers dicceinus,  Bepals 4-3, small, imbricate.  Detals none.  Malo
flowers with numerous stameny ; anthers short, versetile,  Female lowers
with a8 2-6-colled ovary on an annular, lobed dise.  Styles 2 or more;
stigmas notched or 2-dobed.  Fruit n buny with fow seeds, each sureounded
by a distinet sholl of had woody eudocarp,  Cetyledons orbienlar,

1. F. Ramontchi, L'TIérit, ; Took. I*L Tnd, i. 183 ; Wight Te &, 85,
—8yn, F. sapida, Roxb. TL Cor. . 69 ; W, & A, Proar. 20 ; Doxh. KL
Ind. iii. 835. Sans, Swvedi kavteda. Nern., Kahed, kakon, baga, banded,
Panjab ; Biangre, Wuanber, Foodd, attar, N WL Katti, Oadh ; Keddun,
Mairwarra ; Kank, Kauki, bilati, (.1,

Armed ; leaves alternate, shortly petiolate, varying mueh in shape,
ovate-oblong ovate nhovaie or suborbienlary, obtnsely serrate or erenale,
generally tomentose heneath, glibious above.  Flowws smnlly groenish
yellow, in short racemes, o panieles wilth shott side-beanches,  Styles
5-11, united at base, Frmt dark red or Llack, about J in. Joug.  Scedu
8-16, generally in twn layers, one above the other.  This species, as
defined in Florn Tndiea (1872), comprises the two old spocies K. Jin-
montehi and sapidi ; the forms vary extrenely, and vequire further study.
Very rcarkablo is a tomentose form (var ceeidentudis) from Dehar, the
Dekkan, Ondh, Rohillchand, and the Panjab.

Thronghout Tudia, moesily on dry rocky hills, and in open bare warm loeali-
ties ; eultivited in Bomlay. The leaves full in January and Fehruary, and the
tree remains bure until the new foliage appears in spiing, sometbnes in Mareh,
but usnally in May ; the young leaves are first red, wfterwards light green.
FL. from November-Marcl, usually after the full of the leaves ; the fruit ripens
May-June,

enerally a large ¢hrnb, It under favourable condiions grows into a mode-
rate-sized iree, with a short trunk np to 4 and 5 ft. in givth, with straggling
branches, gencrally thoiuy, the thorns being either terminul, forming the end
of leaf-bearing branchluts, or uxillary, being naked thorny branches without
leaves, Bark of stem light or durk grey, or nearly black, somewhat rough, with
exfoliating seales.

Sapwood and heartwood conform ; close, fine, and even-grained ; when dry,
vmggv about 50 Ib. per cub. ft. Does not warp, is durable, and not sttacked
by fosects. Combs are made of it; it is employed in turnery and for agricul-
tural implements, and though mot large, it 18 oceasionally used for building.
Yo;ng twiga and leaves are lopped for cattle-fodder. The fruit is enten.

X Rozxh., a thoruy shrub, thoms long, usually bearing fl. and frui
has been found in Kamaon (Mwlden): % . s
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XYLOSMA, Forster.

Chamcter vf Flacourtia, hut ovary l-celled, with 2, rarely 8-6, fow-
ovuled parietal placenlas; style one, shorl; stigmn capilate. Fruit a
small, globose, 2-8-seeded horry.

1. X. longifolium, Clos—Tab. IV.—[Tuok. Fl. Ind. i. 194.—Vern.
Chapra, ehivinde, ehiradi, drendu, Ph.; Kattiwa, Oudh.  Danddl, fatdrs,
Landhicra, NJW.I

A maoderate-sized tree, often armed with strong, straight, axillary spines
1 in, long or more. Leaves alternate, short-petioled, oblong-lanceolate,
nhtusely seirate, coriaceons, glabrous, shinwg, from 2-6 in. long. Flowers
small; yellow, in short, axillary, glomerate panicles; pedicels bracteate ;
stigma indistinetly lobad.  Berry } in. diam.

Outer hills of the Notth-West Himalwya, ﬂscendinf; to 50H0 ft.  Also in
Acaap, F) Jaw-Mayv, Wood used for dned and sTipeoad,  Fruit sweetigh bitter.

Ogoze VII, PITTOSPOREZ,

Trees or shrubs.  Leaves alternate, simple, vntire, exstipnlate. Flowers
usually bisexual. Sepals 5, smbrieate. Petals 6, imbricate. Stamens
Iiyypogynons, 5, distinet, alternating with  petals ; anthers 2-called,
versatile,  Ovary syuearpons, of 2 (rarely 3 5) carpels, with 2-b parietal
placentas ; l-cellad or 2-5-cclled by the projection of the plucentas, Style
one ; stigma 2-5-lobed.  Ovules many.  Fruit capsular or indehiscent.
Seeds usnally numerous ; albunien copions ; embryo small, next the hilam.
— o, Pland 3. 130 ; Rogle 11 77 ; Waght 1L 1. 172,

1. PITTOSPORUM, Dunks.

Petals conimvent or connate at the base or heyond the niddle. Fila-
ments subulate ; anthers ereet, intromse, dehiscing longitudinally. 0O
incompletoly 2-3-cellod.  Capsule 1-celled, 2- ravely 3-valved, the placenta
 the middle of ench valve,  Seeds smooth, embedded in a viscid pulp.

Liavpa, yonng branches, and eapsale glabrous 1. I foribumdum.
Leaves, young branches, and eapsule tomnentose . . 2. P ericcarpum.

1. P. ﬂoribun&um, W. & A, Prodr, 154 ; ook, FL Ind. i. 199.—8yn.
Colastruz pertiedlaty, Toxb, FL 1nd. i. 624, Vem, Yeluadidi, Mahratti.

A small tree ; leaves lancaolate or oblong-lanceulale, glabrous, shining,
pale below, thinly coriacecus, 4-6 in. Jong. Flowers numnerous, yellowish,
in short, compact, terminal panicles. Petals freo, lincar-oblong, obtuse,
patent, at last recurved. Capsules } in. diam, glabrons, rugose, opening;
te two hard Wvoad-ovate valves.  Soads 1-4, occasionally 8.

Outer Himalays, Juman to Sikkun, ascending to 3500 ft. (in Kamaon to 7600
fl.) Kusia hille. Western Ghats. Mowtly on dry rocky sites, FL Jan.-
June, _ Fr. Aprl-Sept, A hendsome tree, with a short, straight tronk and
epreading branches, Bark of a greenish ash-colour, or yellowish grey, scabrous
with nrmrgl whitish specks. Wood light-coloured, strong and touggf

2. P. eriocaryum, Royle 1. 77; Hook. Fl Ind. i 199.—Vemn.
Meda timri, gar-silung, gar-dhina, N.W.D.
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A small tree with apreading branches ; leaves, young branches, and in-
florescence yellow-tomentose. Leaves ovate obovate or broad-lanceolate.
Flowers numerous, in short ferminal dense panicles. Patals free, linear,
erect. Capsule } in. diam., tomentose, dividing into two broad ovate
thick woody valves.

Outer Himalayn, Jumna to Sardali, belween 3000 and 65600 it. FL March,
April. Fr. Jung, July, Burk dark grey.

owoer IN. TAMARISCINEZE,

Shrubs, rarcly trers or herbs. Leaves allernate, small, often scale-lik e
and imbricating, Stipules none. Flowers regulur, usually bisexual,
either solitary or in spikes racemes ov panicles.  Scpals 5, rarely 4, free
or connate at the base, imbricate. Petals as many as scpals, imbricate,
free or united in a tube. Stumens 5, 10, or nuneroue, inserted on an
annular indented or lobed dise, with 10 glands; anthers versatile, with
2 cells, dchiscing longitudinally. Ovary syncarpous, of 3-5 carpels;
ovules numerons, placentas 3 5, from the base of the cavity or attached
to the carpols, sometimes enlarged 0 as to divide the ovary into cells.
Capaule one-colled, deliscent into 3-3 valves.  Seods either with a erest
of long hairs at the apex, or winged, or covernd with down ull oyer
Albumen small or wanting ; embryo straight.—Gen, Plant, 1. 159 ; Royle
1L 213 ; Wight 111 i. 50,

Htamens free or connate ot bawe only ; styles 8-4 1. Tasmarix,
Stamens monadelplons, stigam sessilie : 2 MYRICARIA.

1. TAMARIX, Linu.

Bhrubs with scale-like or inconspicuous leaves. Flowers white or
pink, in spikes or dense racemes, Sepals frece. Petala free, Stamens
5.10, free or connate at base only. Ovary l-celled, placentes short at
the bottom of the ovary; styles 3 or 4 (rarely 2 or §), short, thick. Seeds
small, smooth, not beaked, with u long coma consisting of & setiform axis
studded with Iung hairs ; albumen none,

Leaves semi-smplexicnul ; fowers in lorge pavicles, roinposed of

1. 7. gallica.

huidender spnkes . 3 7 . . » . H

Leaves sheathing, apex of leaf erect or adpressed to branchlets.
Branchlets continuois ; flowers i elose rylindrical spikes 2. T dicica
Branchlets articulate ; spikes interuptel + . . . 8. T, oriicusta,

1. T. gallica, L.—Tab, V.—Wight Ill. t. 24; W. & A, Prodr. 40;
Hook, FL. Ind. i, 248.—8yn. T, indica, Roxb. FL Ind, ii, 100. Sane.
J?lriwgca. Vern. Kodn, rukh, leinya, yhazlei, gilchi, Ph.; Lei, lai, jhau,
Bindh'; Felta, ryelta, Tibel ; Jhau, Beng,

A shrub or small tree ; loaves minute, apex patentor loosely adpressed,
aonte from a semi-amplexicaul base, not sheathing, glancous, white-
margined. Flowers mostly bisexual, pentamerous, generally white, rarely
pink, crowded in long slender numerous spikes, collécted into pamicles at
the ende of branches, and forming large irre@nlar masses of flower ; lateral
apikes sessile or on short peduncles. Bracts shorter than fowers, semi-
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amplexicaul, membranous. Disc shallow, 10-crenate, Capsule attenusted
from ovoid base, # iu. 1“"3* when riEa more than twice the length of the
withered sepals which enclose ite base. Petals generally deciduous.

Throughout the Panjab and Sindbh. In Tibet at 11,000 ft. Yarkand (Hen-
derson), Bengal, the Peninsula, and Ceylon, Thie species has a wide mnﬁ——it
is found in afgﬂn.niamn, Persia, the countries round the Mediterranean, Africa,
in Siberig, Chios, and Jupan, In Indis, mostly on eand or gravel, along the
banks of Tivers and near tlie ves-coust ; often on soil impregnated with salt ;
ngsociated with Salvadora. Fl July, August. Seed ripe Dec.-Feb, Grows
moderately quick when youny, the stems oflen attaining 10-12 in. girth in 10-12
years, but goon reaches maturity, and decays carly, stems over 16 in, girth bei
generally hollw, especially in dry tracts with sandy svil. Eaeily propa;
trom seed and cutlings, C

A shrnb or swall tree, attaining a girth of 3 and beight of 30 ft.  #temx
crooked, dividing into numerous branches, wiich ure more vamified than those
of T dioiva, Branchlets {eathery and often drooping.  Durk of young branches
reddish hrown, smooth, with small whitish speeks, that of stem and 1
brancehes thin, greenish brown, rough with durker cross-lines.  Foliage bright
dark-green or glaucous,  Flowers usually white m Novth India, pink in South
Europe, Ladak, and Tibet.

Woad whitish, oceasionally with n red tinge, open and coarse-grained, fairly
hard and tough, but aot strong.  Medullary rays numerons, broad but short.
Annual rings distinet. Its chief nge is fo supply fuel fur stenniers and other-
wire ; in Sindh and South Panjab sgriculturad implements are made of it, and it
1+ used for turning and lncquered work.

Tt ie with some diflidence that 1 follow Wight & Arnott in identifying this
Tamarick with 77 gallice, Lion.  But without further study of these variable
glirubs on the spot, 1 appeared to me that T had no alternative.  The figure in
Sibthorp's Flora Greea, tab. 291, of 7. gallice, scews ta me to Tepresent the
ordinary form of the Indian species ; but this is referred by Buissier, F1 Orient,
1. 773, to T, Pallasii, Desv., from Afphanistan, Beluchistan, and Bokbass, with
nmaller flowers, the dise deeply cleft iuto 5 emarginate lobes ; petals persistent
to the ripening of the capsule,

2. T, dioica, Roxh.—Tab. VL—Eoxh. FL Ind. ii. 101; W. & A.
P!:ﬁdl'. 40; Hook, Fl. Ind. i. 249 ; Boissier Fl. Orient. 1. 777,—Sans,
Pichule.  Vern, Leinyn, kvin, kachlei, pilehi, Pb,; Gaz, Iao, jau, Bindh;
Lal Jhau, Beng.

A shrub.  Leaves minute, closely adpressed, sheathing, sheath tubular,
apex deltoid, acumiuate, green, with a broad white margin, Flowers
dicecious, pontamerous, purple or light rose-tinged, in compact cylindrical
8pikes, oither terminal or clusterify at the ends of branches into loose
racemore panicles ; lateral spikes stalked. Bracts as long, or nearly as
long as flowers, broad-ovate from a sheathing base, acuminate, membranons,
reddich brown wich white margin, Male flowers : stamens 5, inserted on
the 5.lohed fleshy dige, alfernate with the lobes; mo rudiment of ovary,
Female flowers : stamens vbortive. Capsule oblong, tapering, } in. long,
surrounded by the withered sepals and petals, and abont twice their length,

Throughout Northerh India, ascending to 2500 . in the Outer Himalaya.

In the plaing along the Jymns and Ganges, abundant on the Hooghl mm
elso on the Bmﬁapm mg the Peninsula. Grows mv‘:::’iouil'r ike 7,
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tea, and forms extensive forests on the low, moist, alluvial lands along the

us and its principal tributaries. The new format.ons of alluvial land along
the banks of these rivers get covered in early rpring with a dense mass of Tam-
arlek seedlings, mixed 1oove or less with young plants of the Populus euphratica
snd Acacia aralca. It is believed that 7' daoeea is the principal species in
these forests, and that 7. gallica is less common. It is, however, a matter for
further inguiry how far the distribution of thuse two apacies, and preyalence of
one or the other, is atfected by sml, locahity, and other sirénmstances. 7% drotea,
like gallica, grows frecly where the sou ja mnpregnuted with ealt. Both species
are often planted in gardens for ormament. ¥L from May-July ; the seed

rxgﬁa in the c¢old season,

esg two gpecies are casily comdowuded. 2, dioica, however, in usually a
very much smaller plant than T gallive. A moilerate-sized shrab, 6 or 7 f5. high,
rarely attaining 15 [t, with little or no tiunk, 4nd nuanerous, viegate, long
sprefifling branches, generally simple, their extreninbies bending down gravefully,
especially when laden with flower.  The twigs mie reddish, brownish, or grey ;
the bark of the larger branchesssdark giey ; brown. The foliage is of a greyer
green thuu that of 7. gallica.

The wood is white with a pinkish tinge, loose- and open-grained, with nun-
rous broad medullary mays. 1t 18 oceasionally nsed for the supporting sticks of
roofs, but manly for fuel, Like the preceding species.  The Tamansk forests are
of great importance s & urees of fuel, und the 1 praduction of these two dpecien
{rom coppice-shoots requires speeinl studdy.  TL has hatherto been enpposed that
they coppice well under favoumrable cirenmstances ; but recent expenenee sesins
to show that the power of reproduction from coppice-shoots of thesc species has
baen overestimutel.

'8. T. articulata, VahlL.—Tab. VIL—Hook. I'l. Ind. i. 249 , Boissier
Fl. Orient. 1. T77.—8yn. T. mientalis, ¥orsk, Vewn. Frash, fards, farwe,
rikch, alchan, Fhorlet, werled, Ph.; Asveler, Sadl !

"A tree. Leaves minute, sheabhing ; branchlets apparently articulate at
base of shealh ; sheath thn, tightly adpressed, % in. long, obliquely trun-
eate, white-mavgined, with a {riangular acute tooth in the place of the
lamina ; sheath and tooth covered with impressed-punctate glands, often
hoary with saline efflorescence. Flowers bisuxual or monaeious, pentsm-
erous, loosely scattered on long slender spikes, generally clustering at the
ends of Lranches into loose racomose panicles.  Bracts triangular from a
Sheathing base, concave, ncute, shorter than flowers.  Dise indistinetly 5-
hbt:]d.a. Capsule oblong, tapering, surtounded by the persistent sepals and
e

Panjab (Ascending to 1200 ft.) Upper snd Middle Sindh, eastwards to the
Jumna. In Rundkhand eply cultivated. Beyond India, in Afghanistan, Per-
sia, Arabia, North and Central Africa, Grows well on suline mﬂ';. The"leaves

extremities of branchlets are shed (partly) during the cold season, the new

#hoots aud leaves come out about May. Flowers from May to July, the fruit

w later in the scason. Gro m;fid i treee 12 years old on an average

& h of 2.3 ft., one 15 years' old messpred 4 ft, 10 in. in gi and

(3] that at times it aftains b {f. ip 7 yeurs. Springs up freely seed,
and id peadily propagated from cuttings. Coppices-well ;

In ﬁenimjab it ﬂgmw; t.? Lea m(hzderhte-uimd tree,to 60 f. high, with an
eract | often 8 or 7 ft. in girth, occasionally sttaining 10-12 ft., ta
% - , with spreading bmncfea, forming Wv&lmﬂ%nd. The 'ﬂeaﬁ
bwig aro frequently hoary with saline i ce; bark of branehlets smooth,
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reddish brows or light grey, that of the larger branches and upper part of stem
durk mmmﬁ&h y , With & few dark brown scars a!:‘laﬁm thay of
the lower part of the stem liirht grey or brownish grey, and rough with many olose
deep longitudinal furrows nn_d grooves, g..rosaedl 1t shallow cracks.

the very young shoots in spring, the folinge of 7\ articulata is much more ghey
and glaucous than that of the other species ; this, with its arborescent habit, dis-
tinguishes it veadily. There is a variety m the Panjub with adpressed and
upright brenches. : . : . :

Sapwood distinet, heartwood whitish, open, comse-grained, with conspicnous
lurze white medullary rays.  The weght varies from 40 to 60 Ib. when sessoned,
it is fanly strong and durable. Used for many kinds of urdmaz work, made
mto ploughs, Persian wheels, and m Sindh is turned into small ornamenta.
The green wood burns with an oftensive odour ; when seasoned there is na emell,
and 1t18 then a good fuel.

The bark s ¢ inployed for tmming ; the small irregularly-rounded tubereulate
wulls (M, Tangsl ; Sakun, Simdh), often uhundantly produced on the branch-
lote Ly the puneture of un msect, me used ng a mordant m dyeing, and also in
toming.  Sinular gulls aie collected from the two other species, and sold under
the same name. Tamansk munna (Msre ley, sugar of Tamarish) is prodaced on
the twyes Dy the puncture of an msect, e puts of the Panjab and in Sindh.
1415 cnefly colleeted durings the Lot weather, and used medicnally or to adul-
trrate sugar, will nol keep more than o year, especiully if exposed to damp.
Manng 13 ulso }:rm]m el by the (wo otlier specaes 1n Smdh, and Eny T. gallica in
the Southeru Tany.ih,

9, MYRICARIA, Teavaux.

Flowors hisexual, pitk or white, in Toug ravemes,  Sepals b, free.  Petals
firr Stumens comwonly 10, inserted on the dise, and more or less united
miu a short tube.  Ovary one-celled, with 3 sessile, more or less united,
stigmata , ovules numerous, on shuit placentus at the bottom of the gavity.
Seeds numerous, small, with a long coma. y

1. M. germanica, Desv.—~Tab VIIL—Hook, Fl. Ind. 1. 250 ; Boissier
FL Orient. i. 763.—Syn. M. bracteata, Royle I1L t. 44, Vern. Bis, shdia-
ity kathi, hiambu, kombu, wmbu, N.W. Himalaya.

A shrub; leaves sessile, linear-lanceolate, varyiug much in size, generally
crowded, less than 4 in. long. Hacemes tornunal or lateral, up to 12
in, long ; flowers pink, on short pedicels, crowded ; bracts longer than
pedicels, ovate-lanceolate, with broad membranous lacerated margins, eadu:
cous. Tetals obovete, twice the length of sepals, white above, red below.
Stamens shorter than petals; filaments united in tube. Seeds with ‘s
stalked coma, % =

Abundant in the inner, more acid parts of the Himalaya, from Iskardo to
Sikkim, at elevations between 600U und 10,000, ascending occosionally to
15,000 ft, Beyond Indis, in Afghanistan, Western and Northern Asia, and in
the mountainous parts of Europe. FI. July, Aug.; the seed ripens soom
ofterwards, Grows chiefly in sandy beds of streams, where it often covers
considerable arens, becoming a shrub ol considerable size, massed in ol
Peculinr and striking in its twiggy erect habit. A dwarf prostrate Alpine form
grows at t elevations, .
m«]{mg ;’hes m?fth, l-;aaiﬁim ang striated w‘\j:m u:ftrnnl tlurgagg, fibrots

Tagged. Foliage n ish green colour, often cove a sifine
efflorescence, mwmd%mﬁfﬁgmdum;mwmuymm
browsed by goats and ;h@, S
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Nearly allied is 2. elegans, Royle ; Hook FL Ind.i. 240 ; with white flowers
and longer oblanceolate leaves, from ﬁudnl? Zanskar, and' Knnawar, where it is
most valuable as yielding fuel, and often found associnted wigh 3. germandoa,
1t attgins & larger size; old ﬁmu-lad trunks have 7-8 ft. in girth, with a
routidad crown often 15-20 ft. lngh.

Oroer X. TERNSTREMIACEZ,

Trees or shrubs, with alternato simple leaves. Stipules none, or very
rarely minute. Flowors regular, Insexuel, rarely unisexual. Sepals usually
5, imbricate. Patals usually 6, hypogynouns, imbricate or twisted, frequently
united into a short tube. Stamens usually numerous, hypogynous, the
filaments often cohorug at the bhase and united with the petals. Ovary
plurilocular, ovules 2 or mere 1 each erll, placentation axile ; styles 2-7,
distinet 6r 1nore or less combined, Frmt 2-5-celled, coriaceous and in-
dehiscent, or capsular and opening by valves. Albmmen scanty or want-
illlllg ; embryo frequently oily.—Gen PL i 177 ; Roylo 11l 107 ; Wight

.1 89,

Flownrs smnll, discions , sepals 4, nearly equal , anthers adnate,

Hruit dry, indehiscent . g g : : y . 1 Fiura
Flowera gmull, lgexunl, sepala 5, nearly equal , anthers versatilo;
+  fruit indelscent, dry or fleshy , leaves peamiveined . . 2 BAURAUSA,
Flowers large, bisewunl ; seprly 5 8, inner larger, anthers versatile ;

friut & woo ly capsnle, dehistang longitndinally A . . 3 CaMFLLIA.

1. EURYA, Thunberg,

Flowers dicccious.  Sepals 5, strongly imbricate. Petals 5, imbricate,
more or less united at the hase.  Stamouns 12-15, attached to the baxe of the
corolln in & single series ; anthers adnate, opening longitudinally. Owary
mostly 3-celled ; styles 3, distinct or united. Fruit a dry indehiscent
herry, Beeds with a fleshy albumen.

1. B. japonica, Thunb.; Thwaites Epum. PL Zeyl, 41.—Syn. E
Wightiana, Waght Ill, t 38; E. acuminatu, Royle t. 24. Vern,
Baunra, gonla, deura, N.W.P.

A shrub 10-12 ft, high ; leaves alternate, on short petioles, oblong-lan-
,caclate, acuminate, obtusely serrate, corinceous, glabrous ov hairy when
oung, and underneath along the mudrib, Flowers white, solitary or in
ioles, axillary, or from the axils of fallen leayes, Ovary ovoid ; styles
distinet, or upited at the base Fruit globose, § in. diam., crowned by
the persistent base of style,

Widely spread over Epstern Asis, in China, Japan, and Java, In India it is
on the mountanous regions of Burma, Ceylen, South India, Eastern
and the Outer Himalaya, alt. 3500-9000 ft., extending west as far as the
Jnmnnﬁememhling somewhat the Tea plant. FL May-Sept. The specimens
from the north-west are always hairy (extremities and midrib). In Burma,
Sooth India, and Ceylen, both the hairy and glabrous forms are found. In
Hook. FL Ind. i, 284, the glabroua form with S—ﬁmred Tagcicles is referped to
£, jmcbghlmh., and the hairy form with more numerous flowers ta K.
aouminata, DC.
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2, BAURAUJA, Willd

Leaves penniveingd, with prominent parallel lateral nerves. Flowers
bisexual, Sepals 5, strongly imlricate. Petals B, imbricate, connate st
base. Stamens numerous, adherent to base of corolla ; anthers versatile,,
opening at the top by a pore or short slit. Ovury 3-5-¢elled ; sfyles 3-
5, distinct or wnited. Fruit 3-5-celled, indshiscent, dry or fleshy. Seeds
small, immersed in pulp, with copious albumen.

1. 8. nepalensis, DC.; Wall. P1. As. 1ar. t. 178 ; Hook. ¥1. Ind. i, 286.
—Vern. Gogina, goganda, N.W.P.

A large shrub ; branchlels, young leaves, and infloreseence covered with
stift long brown hairs. Leaves on thick hirsute petioles, oblong, acumin-
ato, 7-14 in, long, scutely serrate ; lateral nerves prominent, 25-30 on each
side of midrib. Flowers puk, in panicles, on  long common pedintle,
axillary or from the axil of a fallen leaf. Styles 4 vr 5, distinet, } in. long,

Outer Himalaya, alt. 2500-7000 ft, from the Jumna to Bhutan, FL about
May, the fruit ripening some w esks afterwards, The palatable viscd froit is eaten,

3. CAMELLIA, Linn.

Trees or shrubs, with evergroen, coriavcous, senate leaves, and ]mﬁe
axillary bracteate flowers. Sepals -6, the inner larger  Petals cohering
ut the base. Stamens numerous, the outer in many series, more or less
vmnate, and adhering to the base of the petnls, the inner 5-12 free ;
nnthers versatile. Ovary 8-5-celled, ovules 4-5 pendulons in esch cell,
(upyalo woody, dehiseing longitudinally. Seeds lurge, oily, generally one
m each cell ; albumen 0 ; emnbryo strught ; cotyledons thick, oily ; radicle
superior.

1. €. Thea, Link-—Syn. . Iuhea, Ciriff. Not. 1v. 553 (the China
plant); C. theifera, Grifl. 1. c. 558 (the indigenons Assam plant) ; Hook.
FL Ind. i. 292. Thea chinensis, Linu., The Tea plant.

A shrub, glabrous or slightly pubescent. Lcnves elliptie, oblong, acumi-
nate. Flowers solitary on short 2-3-bracteate peduncles. Scpals persistent,
rotundate, very obtuse, glabrous or with silky pubescence. Petals white,
nbovate, obtuse, glabrous or pubescent on the back. Stamens glabrous,
the inner 5 free. *Ovary villous ; styles 3, glahrous, connate beyond the
middle. Capsule glabrons. Tusta hard, emooth, shining.

Indigenous in Upper Assamn {discovered 1834). Cultivated ages ago in China
and Japan. Since 1840 cultivated extenmvely in Awsam, Cachar, Sikkim, the
North-West Himalaya, and other parts of India. The spread of Tea cultivation
31 North-West Indin ia mainly due to Dr 'W. Jameson, who established the

vvéernment plantations 1n Dehm Doon, Kamaon, and Eongra, 1t wes at
one lime supposed that there were two species in China, of which Thea Bolea
J{’u‘f‘]i}zﬂ the black, and 7" viridia the green Tea. These species, however, tan-

maintained. Though the varieties of the Tea plant are nnmerous, it is
3“:;.“ present possibla to distingmish them by definite specific characters. The
:lnotlgﬂnﬂl_ﬂ Assam plant is nmﬂld by , more acuminate leaves, and it is

0021'?&11.1 whether it should nat be ed aa a distinct species.

“ amellia japonica, the well-known Camellia, is indigenous in J ma
-E“h"ﬂﬂﬁﬂim a8 well as ig Chips from time immemtnal. Introduced, into
] Wbﬁahghnnguf&d&nthwnturp
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“Oroer XI, DIPTEROCARPEZE,

Trees (one genus of climbing shrubs), usually resinous, aith alternate
penniveined simple lesves, Flowers regular, bissxual. CAlyx-tube cam-
“pantilate, fred or connate with the torus or ovary, 5-lobed ; lohes imbri-
cate, persistent and gencrally enlarged when the fruit ripens. Petals 5,
twisted, united gt the buse, or freo.  Stmwoens fres, either 10 or § in one
serigs, or 15 in two scrics, or indefinite and multiscrinte, inserted on the
torus. Ovary sessile with a broad base on, or partly immersed in, the
torus, 3-celled, rarcly 1- or Z-celled.  Frust free, or enclosed in the en-
larged calyx, with 1, rarely 2 seeds. Seced loge, exlbuminous.—Gen, I'L,
i, 189 ; Royle IIL 105 ; Wight 111 i. 85,
< Lathis family belong the Wuod vil trees ( Dipterocarpus) of Burma, the
Indiug Copal-tree ( 1%elerine Luetiva) uf the Westein Chats, and the Lac-treo
(SHorew laceifrre) of Mysore.

1. BHOREA, lioal.

Calyx-tube short, adnate 1o torns, all scunienis enlarged into long wings
when in fruil. Stamensindefinito (rarely 15), connective subulate, over
topping the anthers.  Ovary 3-celled, ovules 2 in each cell.  Truit con-
acpougy indelhiscent, tightly enclosed by the base of the calyx-segments.
Beed 1, ovoid ; colyledons fleshy.

1. 8. robusta, Girin.=—=Tab, IX.—=Roxb. Cor. PL t.212; FL Ind, iv
616 ; Bedd. FL Sylv, t. 4; Hook ¥L Ind. i. 306, 7%e S/ fre..—Suns,
Bala, asvolkarna. Vern. 8al, silu, siluea, sakhu, saku, swhher.  Local
names : Sarye, sarei, vinjul, yigel, CP,; Kosol, Oudh,

A large tres, young hranches, petioles, young leaves and inflorcscener
hoary or pubescent. Lraves glabrate, shining whoen full grown, -8 in.
long, petiolate, broad-ovate, from a rounded or cordate base, cutire, tnare
or less ncuminate, mnding in an obtuse point; stipules caducous. Flowers
yellowish, slortly pediccllute, in unilateral racemes, arranged in long,
compound axillary panicles; inflorescemce, ealyx, and outside of petals
clothed wilh soft grey pubescence. Segments of calyx enlarged in fruit
into 5 unequal, obtuse, oblong or spathulute wings 3-4 in. long, contracted
sbove the base, brown, with 10-15 parallel longitudival veins and fine
reticnlation between.  Petals (ut the time of Howering) 4 tames the length
of calyx, orapge inside. Stamens 25-30 or more, anthers pilose at the
apex, style subulate. Fruit nvoid, acuminate, § in. long, hoary,

The area ot present ocenpied by the Sil tvee, forme two irregular, but fairly-
defined belts, which are weparated by the Gangutic plain, %;e northern or
sub-Himalayan Lelt extends from Assam to the Kangra valley in the Panjab.
Within these hmite Ral forms extensive forests, akirting the foot of the hills
and entering into the Doons and valleys, ascending in placea to 3000 ft. Near
the western end of thia belt the Bal foresta are less extensive, and they termi-
nate pear the Biss river m a number of scattered patehes of limited aren.
Weet of the Ganges the Sal is not found in the plams ; but in Rohilkhond,
‘Oudh, Gorakhpur, and Bengal, Sal forests exist, or existed formerly, nt a-consi-
derable distance from the hills. The second; or central Indian i
the hilly country of Behar, Rewah, Chot# Nagpur, Miduapur, sad 'the
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range of hills between the Nerbudda river and the open conntry of Rhi
and extends south to the Gudavery river and the Northern Circars. The P
marn hille mark the western limit of the tree in this belt ; the Bal on the
stone of these hills and in the Deinwah valley at their foot is an outl: and
wwlated patch of considerable extent, the lust in that direction. .The Sal tree
¢lor= not thrive on heavy binding soils ; it requires a loose goil which transmits
water freely. I have never found it on trap, and this probably explaine it
absence on the preater part of the Satpura Range in Central Ipdia, furenta
ate gencrally found on sandstone, on conglomerate, the gravelly and alingly
wnl ol the snb-Himalayan tract; and the tree attains perfection where loose
water-transmittmg soils are mixed with nlarge E,rrnpurtiun of vegetable mould.
Sal 18 enunently gregarious.  Wherever found, it is ulweys the prevailing
tre; o Tinuted nunber of other species are associated with it, but they are
dlsays less mumerous in iuelivu]ua{a. The rlimatie conditions within theprea
wenpiel by the S5l tree may, as far s knows, be expressed ag followge:sb
tcan annual wmfall between 40 und 100 mehes, and o niean ter ture dur-
inig the Jonr searons within the following limis--C. 8, 55°-70°; H. 8, 77°-85° ;
8, BOPes? 5 Antumn, 74°-77%  As to eatremes of cold, the 8&] can stand seversl
diprecs below freezing-point. T have seen the leaves fosthitten in the Eotri-
doon, ward 1 Kanga and H u-;hiu.r{mr it is exposcd tu severe colil.  As to heat,
1t will sufhee to say that during the hot senson the eatremes in the Kam
1hons mnd the Demwah valley are neaily as high as anywhere in Tndia, b
thit the tree does not seem to stand the hot winde of the open plaine in. North-
West Tandui, w .

Sal 15 never qmte leafless : the young foliage issuca in March, with the flowers ;
the seed ripens n June, and germiuates immediately, often before falling,
Lo -iu:mﬁtil-a of seed ripen, and an abundant erop of svedlings aprings up
annually, clothug the ground with & dense mass of young Sil, to the exclnsion
moather tiees The arcumstanes that the seed ripens at e tommencement of
the s, after the jungle-hires have sed through the forest, materially
dasisld the teproduetion and spread of 8al.® Othe species of this fawily,
protnulatly the Eun tree of Burma (Dupterorarpus tuberculatus, Roxl.), also
iorduee & similarly shundant erop of scedlings, and form ncarly pure jorests of
#ruat extent.  The Sil tree coppices, but not under ull cirenimstances. Regard-
ill_.' it rate of growth, our information is ns yet mncomplete, The annual rings
1 the wood are penerally very mduwstinet; and the individuals, the age of
Wlich 3¢ known from other sources, ave not numerons. For the Oudh forests
‘Khitrer Dnvision), the following was ussnined as the mean rate of growth when
he hirst repular plan for working thein was framed in 1863 :—
Age 15 years, grrth 18 inches,
” nu ” n ﬁd ”n
. ”n 80 4] ”n 72 " .
ubiequent data seemed to indfeate a somewhnt slower rate ; and in 1868, Capt,
Woul's estimate was 85 years for 54, and 95 yeurs for 72 in. girth, The follow-
1g cultivated trees of known age were measuted by me in 1863 :—

Saharanpur, 13 years, girth 27 inches (average of 33 trees).
30 Hd

" " " ”

4 35 , T L
Calcutta, 25 o 5 60 o

¥ E;’{ﬂﬂgzwum‘ble conditions—for instance, in the gorges at the foot of the

i" 1 the Nepal Terai—the Bal tree attains 100-16( ft., with a clear stem to

?nuﬁn_tbmch of 60-80 ft,, and = girth of 20-20 ft. ' But such dimensions are
seeptidngl ; ng » rule, it dttsi 6090 fl with cleas stems 20-46 i, long, and

Kuth of 68 %,  Young trees hpve gefierelly a hngnmwoaninnl'hudoﬂﬂn

i

.
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; in old trees the Lranches spread at the top.. O y trees the bark is mo-
tely emooth, occasionally with a few Ion:ﬁ:ei en?ﬂ cracks, The bark of
»ald trees is 1-8 in. thick, dark-coloured and rough, with longitudinal furrows.

The wood of the Ral tree has a distinet sapwood, small, ebout 1-2 in. thick,
whitigh, not durable, The hesrtwood is dark brown, cosrse-grained, hard,
heavy, strong, and tough, with a remarkably filrous and crosa- ed structure,
The fibres of sticcessive coucentric strata do not run parallel, but at obligue
angles to each other ; ro that when tlie wood is dressed, the fibres appear inter-
Iaged. Medullary rays numerous, narrow ; pores very numerous, moderate, uni-
fanuliegistrihuted. The weight of a cub, ft. (seasoned) is generally found to
vary een B0 and fit) 1h. ; but extreme cases ave on record of weights as low
o8 40, and as highas 69 1b. The trangverse strength has been tested by nume-
rous experiments.  Thie average value of I (coetheient of transverse strength),
a4 determined Ly Buker, Cnnnmghan, Chifford and others, ranges from 609 to
972 ; and in a large peries of eaperiments with Sal timber from different sources
made by me in Culeutta 1n 1864 anl 1866, with the assistance of Mr Clifford
and Baboo Tincowry Ubose, the mesn value of P was found to fluctuate betweon
708 and 918, Sal timber takes a long time to season ; and after it has been sea-
goned and worked up, it is apt ta split and warp with the change of d.l%‘ and wet
seasons, [ts durability in considerable, though not equal to thut of Teak. In
Lower Bengal it is liable o be eaten by white ants. For building, gun-carriages,
tiver-boats, and railway-sleepers, it is the most important timber of North India.
Sil fimber cannot be floated without the nesistance of boats or floats of lighter
woods. Bemul (fombar malabareenm) is often used for that purpose,

Tho tree, when tapped, exudes large quantities of a whitish, aromatie, trans-
parent resin or dammar (ral, (higneg), which is colleeted aud sold ; is used to
caulk hoats anil ships, al alwo wa 1ncense, Large extents of Sil forest have
been destroyed Ly the practice of tapping the trees for this purpose.

(mper X1I. MALVACEZ.

Herbs, shrubs, or trees, with a soft light wood; young parts mostly
covered with stellate hairs. Leaves stipulate, alternate, generally palmi-
nerved.  Flowers large, purple pink or yellow, regular, generally bisexual.
-Bepals geverally 5, more or less connate, valvate in bud. Petals 5, hypo-
gynous, usnally adnate to staminal column, twisted and imbricate in
bud. Htamens indefinite, monadelphous; eunthers 1-celled, bursting
lengthwisa. Ovary syncarpous; earpels gencrally numerous, usually in
one whorl round a coviesl torus. Fruit either a dehiscent capsule or &
number of distinct carpels. Seeds solitary few or numerous, in mosw
cases without albumen.—Gen. PL i 195; Royle Ik 83 ; Wight Il i.
55, 66 (Bombacem), .

Bracteoles 4-6, enlarged in fruit, forming an epiealyx or involuee! 1. K¥ypia
Braoteoles wanting, y
Fruit large, woody, filled with Ful'p P . i . 2, ADANRONLA.
y

Cuapanle 5-valved, dansely woolly inside . £ . i .-3. Bommax.

Hibiscus Rosa-Stnensis (8hoeflower) from Chins, the Moluceas; H.
Babdariffa ( Roselle, Red Soryel), from the West Indies ; H. esctilenius, the
edible Hibisgus (Ofra, Bendi), from the West Indies ; and em. Ber-
bacaum (Cotton), sre well-known cultivated plate, and vequisg gig nokice
heve, . Thespesia Lampas, Benth. and Hoolku ¥ Rum. Hibiams' X
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Cav., a small soft-wooded tree, with large yellow and crimson fiowers, is
found in Kamaon (Madden).

1. KYDIA, Roxb.

Flowers unisoxual, numerous, in long panicles, Calyx campanulate,
A-lobed, persistent, surrounded by and united at the base with a 4-6-
leaved involucel, Petals 5, longer than calyx, attached by their claws
10 the base of the staminal column. Stunens monadelphous, the tube
divided down to the middle inlo § segments, each bearing from 3-8 seasile
anthers closely placed fogether at the apex. Style onw, 3-cleft; stigma
"large, fleshy. Capaule globose, 3 relled, opening loculicidally, 3-seeded.

' 1. K. calycina, Roxh. ; Cor, L. . 215, FL Ind. iii. 184 ; W. & A.
Prude, 70; W.ght Ic. t 879, BBO —S8yn. K. fraferna, Roxh ; Cor. PL
t. 216 K. Rorlwrghiona, Wight le. t. 881.  Vern, Pali, pilay,
prodon, pathu, patidh, pattia, potari.  Local n Barranga, bhoti, C.P.

Young leaves, branches, inflorescence, involucel, and calyx covared with
a1 grey tomentum of stellate hars. Leaves on petioles about half the
length of blade, from 4-6 in. long, and aboul equally broad, with b or
7 palmate nerves, lobed, angled or round, margin more or less dentate,
dark-coloured ahove, and pale Leneath, Flowers polygamous, in axillary
or terminal panicles; pelals white or pale yellow, longor than calyx ;
invelucel 4-6-leaved, 1 the male flowers st tho time of flowering as long aa
the calyx, in the fortile flowers longer than calyx, enlarged afterwards, and
when the soed ripens about theee or four tames longer than ealyx. Cap-
sule covered with fuseous tomentum,

Common in the dry forests of most parts of India, not in the arid region.
Sub-Himalayan tract from the Indus to Assam, Oudh, Bengal, Central Provinees,
the Pemmsula, and Burma,

In North India generally o Inrge shrub, in lavourable Jocalities a small
to 40 ft, high, with a short erect trunk to 3 {t. in girth, The old leaves are shed
m Fub, the new foliage appears in Apml and May, Flowers gencrully from
July to Oct , the fruit vipens in the cokl sesson, and hunge on the tree for
months, conspicnious by the brown shimug calyx and involucel. Bark of trunk
and Jurge branches abont 1 inch thick, inside viseid, maualaginons, outeide
rreyish brown, or alindst black, dotted with white specks, and undulated with
ongitudinal wrinkles,

P and heardwood conform, elese and Mgmuhmd, when seasoned,
weight from 40 to 45 1b. per cub. ft. Used occadionally for building, p
und oare, gnd for careing. In Garhwal s strong coarse corduge 1 made of
luner fibrous of the bark. In North India fite mucilaginous bark (chitkia
vatha) ig ent ediioa t.hqs clarification of sugar.

‘9, ADANBONIA, Ling.

Trees with digitate leaves, Flowers lazge, solitary. Calyx ovoid or ob-

g into 3 to b lobes. Staminal, column divided at the
esch bearing & termiut} anther, Ovary §-

lon

km ) 1 .F T A1) H

tw u a¥oled in each cell ; atyle divided at the suimit
into a8 ghy M as there are celle  Fruié oblong, woody,
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 enclosing the radidle ; albumen thin.

A. tata, Linn.; Roxb, Fl, Ind. iii, 164; W. & A. Prodr,
é‘&al ‘Bokﬂ}ﬁg t. 2791/2—Baobab or Monkey-lread tree.—Vern, Goral-
W‘. (Kulp, hraksh, ncar Ajmere)

~ Leaves on petioles as long as leaflets ; leaflets generally b or 7, lanceo-
. lna or obovate, acuminate, lung—att.anuate at base, smooth above and
th. Peduncle a;ullary, tomentose, often: very long, more than

; 18 in, Tho strugture of the fruit-bearing peduncle is eurious, it has 5 dis- |

- tinct masses of ligneous tissue, each enclosing pith. Flowers pendulous.

Cllyx thick coriaceous, outside tomentose, inside &mﬂarﬂ with
g silky hairs. Potals white, obovate, broadly ungu Staminal

ﬁa t'blck longer than the free portion of filaments; anthers long, linear,
conftorted. Ovary ovoid, silky-tomentose, tapermg into a long ﬁi,tﬁm“
styld, which is bent downwards after ﬂo\w’mmg‘h Fruit, duloue,a large
downy oblong-ohovaid capsule 812 in, long, W’ ~with taugh

fibres and a mealy, slightly acid substance, in whlch the kidney-
sha bmwn hard shining sequ are immersed.

us in tropical Africa gthe village-tree, or place of sumblgin the
umlu of Enstgn Afvica), ()n%mn.ll y introduced'into India Ly Arab trad
cultwnted in muny places in the Peninsula, aud Ceniral India. It
Wk near Ajmere anll m the North-West, not in the Panjab, Leafless during
ﬁ se:umn Fl. in an and June; the new la:wu appear with or

A lm;e tmu ntm:nmfr ﬁﬂ or 70 ft., remarkable for its thick
tennk, which is often mugulmlv u]],upetl rapidly I -upwsrd aomglnd
ing into large limbs, the lower frequently spreading horizontally with dmpqla
extramities. At Deogarh in the Central Provinees avethree trees, m

spectively 16, 22, and 40 ft. in girth, and tregs of much girth exi
whsh. nrk of bou snd trunk thick, , grey or reddish hrown
lar i inner bark ﬁl}mns. e'Bao'hA
Emd o attain a_greater ag& than nny
> 'wl oftl'uen 30 ft. dinmeter in mmu 5150 ym,mdﬁﬁ

the Baobab the oldest organic mona
seoms. X
states that the l;gn of the trees in the:

to be erroneous.  In India, mmnlm
y this cent

mhampuzp, M&:,Wmmh'
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licidally in 5 valves; seeds bedd od | bn‘,lnnoa.
obovoi m-mbsiobao,eotyledm very much Mdod,eulmgﬁe
albumen thin.
1. B. malabaricum, DC. ; Wightll] b 29 ; Badd.l*‘l.ﬂyh'.v -B‘l,
W. & A. Prodr. 61.—Syn. Bomba h@tqpﬁyﬂmmﬂﬂ., -
| 247; Roxb. FL Ind. 167. Salmalia Malabarica, Schott. ! '_ g *
| Tvee. Sans. Salmali. Vern. Sinttd, semul, shombal, sentur, ul,
| stumal.  Loeal : Wadlaili, Gends, C.P. ;” Letpan, Bumn. = e
& Glabrous, ntmg stem and branches covered with conical m
3} 4 in. Tong, 3 Dlack point, swrounded at the base hy concentrie
| scaly layers of ‘cotk. - Common petiale as leng as, or longer than
leaflete ; lenflets 5 or 7, petiolulate, langeolate, anummsta, genag
from 48 fin’ long. Flowers large, scarlet, occasionally 'wbqte,
ing Yefore the leaves, vn shorththh'ak pedicels, elustered to jg! it
ends of hranches, Calyx cup-shaped, coriaceous, m'ag'&lar]" |
short obtuse lobes, outside smooth, ftside, white-silky. 'P@'Iﬂi :
obtuse, 3-6 in, long, stellate, tunwitoae outside; pubescent of nearly
glabeous inside. ~ Staminal-column short, filaments much qu@t,’%ﬁt
shorter than petals, & innermost forkednt the tap, each hmuch
an anther, abont 10 intermediate oncs simple, and the numerous p‘lh
ones shortly united in 5 clusters ;. i.hars long, reniform, afterwards con-
| torted.  Style longer than stamens, 5-lobed at the top. TFruit on short
| peduncle, a hard, ‘oblang, obt ous eapsule, 4-5 in. long. Sewds
HUMOTous, smontb, enveloped in much fine silky fibre. b '
ons throughout India and B and often enltivated, Inﬂlo
Hlmﬂhymm tract axngﬁandtw‘the Indus,mding to 3600 fL. in the N, W,
luyc,md nlﬂb.rltad a8 high as 6000 ft. Leafless ﬁym Nov. Dec. until
pnd large scaxlet ﬂ"owera in Feba&linrch the fruit ripens
ning a

%M Southern mlgm, “ahd nem:ly ::B : ' s
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egular, bisexual or unisexual. Calyx Wln‘lm deeply divided

o 5;-. ':_u,- 4 or 3, valvate lobes or segments. Pe 5 or none. _

~commonly monadelphous, with' 5, 10, or 13 anthers.  Fruit

7] ﬂ:&rduhnctormmdmtoalmuh dehiscent {

. % or without albumen—Gen. PL i, 214 ; Ia IIL 102, b
m’. 72 (Biittnerinces). ;

‘umisexual or ﬂﬁnmﬂm; pqtalannns fmitﬁtdﬁl— I ¥ |

or nenrly
i o1 petals 53 n.nl.hnr ualla dxvmm Truit-

I:iuot. or spindlv
with an invelucel of 35 uﬂnoo d.m‘ g

thsr cells parallel ; fruit a- upmrb

nthers uapau‘}i;gdaalr?d’u o s ’zjﬁ

- Vil iy g a ¥ & ERDEPERMITM.

Etamifal ol of ultiseriste fila- Y = <

S mpu,.m?gpmm “‘::‘p'i:“‘é‘xz%w + 5. ERIOLENA,

Rl ‘1. STERCULTA, Linn.

ﬂud.'ﬁth eulire, lobed, or digitate leaves. Flowers unimutul
Em Calyx more or. less deeply 5-cleft, rﬂrely-i—qlu&, unﬁl;y

L Putals none. (hrpelsﬁ.dutmotormurly “two or

ovules in each, stalked on a long gyn'ophom.,a&nata tow ch is th
mmlﬁlumn, bearu:g at the top 10 or 15 anthers, Fmt-wqudu-
ding, coriaceous or woody, dehiscent the inmer
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! TmE of katila, katira, J&vﬂm
m e, mm.mn:ﬁ oo gk
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~ 3.8, colorata, Roxb. PI.Gomm.t.Zb nlnd'sﬁ.ue W. & A 63,
"g—ﬁn. 8. Wallichii, Falc.; Firmiana colorata, R. BF. Verm. Bodula, ~
| m«,rh,, N.W.P.; Samarri, Oudhy Khowsey, Ulidaikot, Bomb,

Leaves on Iong petioles erowded at the ends of branches, 515-
5 Io'bad, lobes acuminate. Panicles lateral or- terminal, numerous,
t orange-red ; peduncles and ealyx clothed with dense stellate -
Fum Flowers mmeroux, showy, about an inch long, on short
‘w-. yx eylindrical-clavate, leathery, moath 5-toothed. —Anthors
30, Bussﬂe on the gynophore below the ovaries. Carpels 5, oval ; ©
Wh b, short, recurved. Fruit of 1.5, stalked, oblong-lanceclate 'obtuse
mmbnnoua carpels, opening out flaf long Lefore the seed ripens, pink
f onhido, yellowish inside. Seeds generally 2, adhering cne to each margin
| the carpel near its base, gize and shape of & small bean.
~ Forests along the foot and:in the outer valleys of the H.umhtvn, from the
amng gouth-enstward, ascending occasionally to 4000 5. Oudh forests (rare),
BRI b
uring winter, il ; the eaves a wil
y alter the flowers. The seeds ri PrJtme, July. e .
m«lmu-umdtme,wwmrn .mthsnmct stent, often fluted,
attaining o girth of 6 ft. Bark dark grey, reddish ‘or brownish, with short
fudingl wrinkles, a few broad fissures, with a papery epadmnm exfolinting.
il of o ditty=-white colour, with bands concentric Tines ‘and con-
ous med rays, heartwood not distinet, Employed for ordinury agri-
work. Bark made into rope, less strong than that of 8. villosa.  Twigs
ol luvm lopped for cattle-fodder,
. 2 m:amm Linn. =~ -

: G.{ﬁtubulsr Becleft at the top, often oblique. P.hhﬁ oqm!, m'f.he
s ones broadenr t.hli:J claws elongated. Staminal eolamn ndnate to
,lpmng or 10 anthers ; mhemausmyﬂum“

] uthmm Ovary b-lobed, 5 th’meml“ovu!dhlmm

5, subula less Fruit-carpels distinct or separ-
m‘:: e;'rinnat maightmmmmm \
y  Siiptidens leaty falded round the radicle.
‘ m»hu.m Roxb. F1. Ind. 143; W. & ﬁtti

— 8y, Zoora corylifitia, Schott et Endl,. 'V
i, P, N.W. 2.3 Bendu, Oul ﬁm,

-



Mﬂwm Banswara. Oudh forests (commeon),

Hi tract as far west as the Jhelum. Aahmh,orsml!me nwm

in April ; fl. April, May, and throughout the rain Lns:ium thanpam
LU

* the tree in winter, The branches are used for and thatching ; the
. bark yields a strong white fibre, made into coarse cordage and mmm

3. PTEROSPERMUM, Schreh. :

Trees or shrubs, pubescent with stellate hairs. © Calyx 5-cleft, decidm |
Petals b, decidudus, Staminal column adnate to the gynophore, divided
at the top into 20 filaments, 5 without anthers (staminodia), 15 with
linear anthers, the cells parallel, opening longitudinally. Ovary seseile
on the top of the coluran, G-celled, with several ovules in each cell;
style undivided, club-shaped and 5-furrowed at the top. %«F’m woody
OF QOTIACEONS, opening loculicidally in 5 valves, ueed 5
wing at the top; albumen little or none ; cotylednns mkled um

Leaves peltate or obovate- oblong R S 1 P acerifoliumes
Leaves lanceolate . ; P. lamcemfolivm.
o L. semasagittatuin, o lurgn t;-ee from Bnrum., Chitt.ugn , distin b"

lanceolate, semisngittate leaves ; broad, laciniate stip whi lﬁ!t

the leuvet:, are fully developed ; m laciniate bracts, large Sa’oute jnnh,ﬁﬂ,
an oblong fruit 3 in, long ; is cultivated ot Saharonpore and uluwhm o

North-West India, but is not indigenous,

I. P. acerifolinm, Willd.=Tab. XL —Roxh. FL Ind iii. 168 'W
& A. Prodr. 69 ; Wight Ie. L. 631 ; Bot Mag. Gzo—Suna. KMM
Vern. Kanq&chnmpa Beng. ; Tﬂﬂn—p@im;, Durm. _

A large tree. .Yom;; branches and calyx covered with thick ferng
tomentum.  Stipules many-cleft, eaducous. Leaves large, :
obovmblmg.ahuatalr lobed, glabrous above, and mtoge
bmnﬂ:, fragrant, axillary, on short pedicels, "mﬁ! cloft

Cah becleft ; eogments livear, up tq 5. in. hﬁ.
Pdnhnnmb:nw;wedgnhnpod. ~pure white, Capsule 1

ntose, in, long. » Beeds nmdmu.

oval, om , Wi brown, thin membragous wings. . .

D - i




. 4. mms. De.. §
~ Sloubs or trees, with cordate leaves and deciduons atipules. mm
0 few-flowered peduncles. Calyx deeply 5-cleft, with an invelu-
I m of 8-5, often laciniate bracts. Petals 5, with a broad, coria-
| coous, hairy olnw Stamens numerous, all fertile, mrmndelphous, in many
| rows, the outer ones gradually shorter ; anthers linear-oblong, with par- |
ﬂﬁ cells.  Style one ; stigma 10- lobed, Capsule woody, 5-10-celled, de-
it Ioouhcldal'ly, the dissepiments attached to the valves. Seeds
. mumerous in each cell, terminated by u hroad, oblong, or tapering wing.

L 1. E. Hookeriana, W. & A. Prodr. 70 ; Bedd. F1 Sylv. anil. gen. t. v.

b or small tree.  Loaves cordate, s]mrt.ly acuminate, toothed, 3 in.

I 'bmnd, and about as long, petioles half the length of leaf ; stipulas linear,

enducous, Young shoots, petioles, under side of leaves, inflorescence, bracts

and ontside of calyx clothed with dense light-grey stellate tomentum ;

pper side of leaves with scattered tufts of stellate lairs, or glabrate.

ers 3-5, peduncles'ns long as or longer than leaf. €alyx-segments lan-

euﬂnt.a, i—l in. long. Bracts deeply cut into numerous Tinear segments.

Style hairy. Capsule 7-9-celled, ovoid, 1 in. long or nearly so, valves not
 keeled, vubercled outside,

- Bouth India. Behar. Common Satpura range. Guma (Gwalior). FL March,
. L Fruit autumn and cold season,
- Aep. of Briglana, with leaves 5-6 in. across ; petioles nearly as long as leaf,
[ (in nly5 in the Panch Mehals in Jan. 1870, (Vern. Jehdli, bud-
t resembles 7. Stocksii, HI. & Th. (from the C unt'a.n) but T am
w 1 ink that the differences between . Hookeriona, B ﬂawma,
and &, Stocksiy, ave not very great.
. _Iun Nov, llfrgs 1 {3:11 da tree fm the Clmil Gandak in Gorakhpur, h’l
| e cordate, dentuate leaves 6 in. broad, olerﬂ!n. o
M’.H, valves 8 villose, and obtusely keeled om the pl?:lck, but net
B obich imay possbly belong to £, apectabilis, Wallys tree in Nepal ¥ ﬁne,
i and among the plants collected by R. '.'ﬁnmpwn m
k &ymg shoots of an Eriolena, Wids clothed with
5 nin, shqxzaa lanceolate, laciniate, bracts ovue,
E e, which referred to the same species, At:meof t'ms genus !mm..
Burma (. haa beemﬁful ted wood, which polishes well, m not heavy,
- the eub, ft, 18 47
=
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and om% mm}ﬁmd in
principal articles eqme&m C'nhuzh. yielding the
a munlfb-mlled, many-seeded capsule

1. GBBWIA, Linn,

Trees or shrubs ; extremities and leaves pubescent or 'tommtou
stellate hairs. Leaves with 3-7 basal nerves, generally with latoral
nerves from midrib, and more or less distinet transverse veins at vight
ungles. Flowers mguhr bisexual, pentamerous; inflorescence cymm
Sepals distinet, deciduons, coriaceous, coloured on- the inner gide. '
Petale clawed; with & gland or hollow on the inside of the thickened
base, sometimes wanilam% oA Stamens mgeﬁmte‘-; 2]1 cel{ﬁhla, ﬁiae.dnmhﬁ.m r
on a raised, often glandular torus, Ovary style
stigma shortly 2-4-lobed. Fruit a drupe, 1-4-stomed, entire or lobed,

stones 1- or more-seeded, and divided by spunous dissepimonts |
the seeds. Embryo with flat leaf; y cotyledons in a fleshy or horny albumén -
Pedunele generall opposite to leaf. -5 A
A tree: gi?:wers Yy:l?:w, I:I‘I!fun!mI:m‘llam cymes . . : . - W -
A small shrab ; flowers white, 2.3, or solitary . ¥ N low . o
Peduncles uillary, generully more than one, S =y

Leaves oblong, ovate, or cordate. .
Dmpe, Er;hen dry, with a distinet crustaceous or coriaceous

Leaves oblong ; drupes small, on long pedicels . - 8., pilosa,
Leaves orbiou ar, deaplyron.hm drupes glomerate, nurly Y v

sessile, § in, across 4. O, villosa,
Leaves ovate or obovate ; drnpeu padmuhu nmrlyl

in. across 5. @, sclerophylle. _ !‘

Dnt]:;n fleshy, wrinkled when dry, 1o distinet coriacoous
mi’?‘dﬂﬂdﬂ varying in length, never as long as o bt )

'!omenton, leaves obliquely ovate, stipules linear ; buds :
ROC TN, ovald, als Tilire. | . 6 G, vestile, [
“Tomentose ; leaves obliquely cordate, stipules lanceo- & ot
' hh.m broad, o mbun d;nhbod,uylln- . R

or chvm
Vg o'bli I\:’avm ﬂmﬁ'boid
bose; Afalcate, mrlm-
Iindﬂml or obovoid
;nﬂﬁuﬂalmg ullnder




werrate, awﬁwmmmmhmwm_ )
 sides, the stellate hairs closer { !
deciduous. Inflorescence wm Peduncle inserted
mmlusoppmtathapenole podmalaStoTurmore.mthhnmbm |
g bnsqahnnt}m.longwhenmﬂom E:i lm.l.ong. |
large; yellowish. Sepals linear, about long or !
Qﬁodnaely tomentose, with a prominent midrib between 2 fumrwa,
the appearance of 3 nerves, inside reddish, smooth, with 3 to 7 '
narvaa Petals linear, shorter than sepnls, yellowish red. Druape |
consisfing of from 1 to 4 more or less distinet lobes, each the size of |
wmll pea, fleshy, first olive-green, then wrink’ed black, with scattered
m hairs, glabrous when ripe.
Il ~_ (@ommon; wild in the North- West Himalaya, from the Indus to Nepnl,
I macending to 6000 fect, Oceasionally in the Salt range and other hills in the
I b; also in the Suliman range, trans-Indus, Frequently planted near
W &nd houses in the hills. Leaves shed in March ; the new foliage issues
k‘n or early in May ; fl. March-June, chiefly in Mny fruit i et.-Dec,
A moderate-sized tree, 40 i'l. hl i, with a straight short trun attaining 3
It 34&. imﬁh Branches & branchlets somewhat bifariouns,  Bark

branches u.wh uck, agh-coloured, smooth, langitudinally

ite, light, very tough, nsed where strength and elasticity are

cumahafta! hundles, shonlder-sticks for loads, bows (goled) used

Lo prope n'ball as missile.  The chief use of the tree is tu furnish fodder for
mﬂ during winter ; for this purpose the tree is ‘In’Pz‘d annuall

X Teuves are dried and stored Ltwuen its branches, lnnurhn&

eeped inwater 10 fo 16 days, then beaten and niade into cordage, used for
- sandals, boat and cattle ropes ; but is not durable, Paper has also been made
& of i, The fruit is eaten.

i 2, G. populifolia, Valil ; W. & A. Prodr. 80 ; Boissier FL Orient. i. 843 ;
BlﬁrBrFl.,Tmp Aft. i, 246 —8yn. G. ?mt&lmfolm, Roth. Vern. Gaagcr,
| Pb.; Gungo, Sindh ; Gangerun, Rajputana.

e Bmhluts rough with short stellate hairs. Leavea vmble in form,
| genemally brond-ovate, short-acuminate, more rarely obovate and obtuse
o cuncate, sharp-dentalé ot irregularly serrate, and frequently thickened
b the ed.gaa grayish green on both sides, mﬁ;”%
: ﬂth:imaely;lm:vauﬁ'ombsw,peho m
; early deci oﬁuute to the
-ﬂowemd or 2-3- omd. Flowers




/ %mmp!mm—sma
| L Inﬂ. ii,
| Branchlets, leaves, and mﬂoraauenne mg with short light-
stellate tomentum. Leaves subcoriaceous, 2-4 in. long, on ahaﬂ. pﬁh 1
ubloug, shortly acuminate, serrate, base obtuse or co m ] :nid&
4-5 main lateral nerves on either side, the 1
ﬁ'om near the base ; transverse veins prominent. Psdnndnl n.tiiluq
llg short., 1 in. long; pedwe]a 1.3, same length, Flowerbuds olilong,
dilated at the base, constricted in the middle. Sepals linear, § in,
Petnls one-third shorter than sepals, linear, emarginate. Drupe 1-4-1o
} in. across, on pedicels § in. long, with a erustaceous rind, covered with
stellate pubescence. Specimens in leaf only may be d:slnngmhod by the
cordate or rounded base of the oblong, short-acuminate leaves, with e
minent transverse veins.
North-West India, Bebar, Bandelkhand, Central Provinces,
Cluzerat, and South India, A shrub ; 1l July-S it ; the fmlt
cold season, The fruit of a shrub near this, and pmbably tba same, M
Karanto, on the Bassi hills, east of the Bunoss river in Meywar, is eaten.

G. hirvuta, Vahl. ; W. & A. Prodr. 78—eyn. G. pilosd, Roxb, Fl. Tnd. i, B8
is n shrub in South Tndia with some memblance to (7. pilosa, Lam,, mth luns
ceolate, thick and* goft-tomentose, penninerved and ed leaves
ovoid ; sepals } in. long, or less, Drupes alightly lobed, with long sfiff

4. @. villosa, Willd. ; W. & A. Prodr. 79 ; Dalzell & Gi Bombly
Flora, 25.—Vern. Iﬂzmra, pastuwanne, T.L. ; Jahdar, , than i
Salt Range ; Gawal kopra, Kishengurh.

Young parts and leaves clothed with long eoft hairs. Leaves Isﬂil.
long, rugase above, villous beneath, nearly orbicular, deeply cordate, & b?
serrate, serratures bearded with tufts of long soft hairs, otmlu
long. Basal nerves 3-6 ; lateral nerves 3-4 on either side of und

" o the outer side of the basal nerves ; transverse veins prominent..
ules ovate-lanceolate, deciduous, Flowers dull yellow, in short 1
cymes, Sepalahnoar clothed with long soft hairs ; petals P
sharter than sepals.  Fruit globose, the size of a cherry when dry, with &
M%ﬂn or reddish rind, covered with tufts of long m
hairs,  Stones 4, l—z-sggdad ina swaet. odible pulp.

S T TR T

. “sclerophyll 42, —8 g
_ qi. 584 ; 'W“igllhlc. ;E:WVM Huy:c.lm




‘ i sweet us, pale ye w : Tugose,
aw mﬂd . :
A nmll shral or undershrub, 3-4 ft. high, common in theDoonn and+
 frorl the Jumna eastward. Oudh forests. Sikkim. Fruit eltsble

¥l April-Se
WM}WM—%IM E‘L aspera, Roxb, FL Ind. i 591 —arborescent, fxym
M India, resembles this sp. in leaves and inflorescence,

'-' 6. @. vestita, Wall—Syn. @ elastica, Royle TIL t. 22. Ve, Fhl’ﬁl
#ﬂ dkammxm Ph. ; Pharsia, phavedt, pharsila, dhamin, dhammfhl,
W.P. ; Phalsa, dkamm damon, C.P.

'\ Young branches, under side of leaves, and inflorescence with soft grag

| . Leaves 2-4 in. long, on ghort petioles, obliquely ovate, acumi-

K mh sometimes indistinetly 3-lobed, with & or 6 basal nerves,

i spale beneath ; stipules linear, nearly as long as pefiole. Cymes com t
axillary, Peduncles short, 3 10 b or moere, generally not longer than
_each bearing 2 or 3 padu.ula of about_the same length, supported by hn-

{ earbracts. Flower-buds ovoid. Sepals linear-lanceolate, about } in. long;.
“merves igdistinet, outside softly tomentose with long fine hairs, inside

ia;. glabrous, yellow. Petals much shm'ber than sepals. Dmpe pear-shaped
ﬁ globoao, of the size of a pea, fleshy, 2-4-lobed, black when sipe.

Outer Himalayn, ng far west as the Indns. Salt range, Baslern HangaL
kﬁoﬁnm& Central Provinees, New leaves appear in May ; the fowers, which
onnﬁa-yallow, not very conspicnous, from Jan, to May ; the fruit ripens

small tree, 25 ft. high, with a trunk mrcly exceeding 2 ft. girth, Bark
ﬁ stem cinereous or dark brown, smooth, longitudinally rogose, Sa ood
or hght brown ; heartwood pale yellow, a:eddu.h brown, or grey
, fine and even—gmum] when seasoned w weighing about 50 1b, per
mb ﬁ., stmng, tongh, and elastic, Used for ahonlder-pdu for loads, bows,
Mflund!ﬁs Fruit eaten,

“*._ 7, @ asiatica, Linn.; W. & A, Prodr. 79 ; Roxb, FL Tnd. ii.age._
Tm Phalsa, phalsi, dhamin.

» R au W
. Young branches, under side of leaves, and ‘inflorascenct with soft gre

" ‘ﬁﬁhwmwmantm “Leaves 2 to Tin. long, obli cordate or

i ‘acuminate, irregularly tosthed, with 5, 6, or 7 nerves pmcuﬂ“
om the base ; stipules linear-lancaolate, often with sbrud oblique base;
el}ul.long ﬁduncieumllm-y,ﬂto? varying in 32
w nostly 1-2 in.
g pedicels, shorter tl

Wimhmmﬁm Suid & o
- - = ‘-!M J



Dec. 1869, 1 found a shrub (in leaf only) wild on the dry hills of the northern
Amvalli near Todgarh, called Ddmin, which I veferto this species. A month
later, T found what appeared to me the same planl in Banswarg as a tree,
called Damanat. Eventuoally it mﬂy be right to unite G vestita with &, asi-
atice. 1 admit that the specific differences here given are slight, and further
researches may possibly remove them altogether. At present, however, it seems
to mé more convenient to keep the two ﬁm«iﬁu sﬁmm. e ;
New leaves ahout the end of March, Fl. Feb, March ; fruit ripens in the fol-
Jowigg months. A middle-sized tree, 25 ft. high, with short trunk 3-4 ft. in girth,
Bark ¢ in. thick, grey or dark brown, undulating, smooth with shallow i-
todinal cracks, pwood whitish ; heartwood reddish brown, with many
mifute pores, close, even-grained, strong, tough, elastic. Bark employed for
making rope, mll.::.zi‘ingiuous, used for refining sugar in Saharanpur (
Cultivated for the emall, not very succulent, pleasantly acid fruit. -

8. @ tilimfolia, Viahl. ; W. & A, Prodr. 80; Roxb. FL Ind. ii. 587; |
Bedd. FL Sylv. t. 108.—~Vern. Pharsa, Oudl ; Dhamin, C.P,

Young branches and leaves pubescent, with scattered stellate hairs:
Leaves on petioles 3-1 in. long, obliquely ovate, sometimes rhomboid,
acuminate, bluntly toothed or serrate, with 5 basal nerves, 3 of which
are prominent and penniveined, upper side at length glabrous, under side
more or less pubescent.  Stipules broad-lanceolate, often faleate and suri-
calate.  Peduncles axillary, numerous (3-10), 3-b-flowered ; bracts decid-
uous. Flower-buds cylindrical or vbovoid. Sepals linear, }-} in. long,
pubescent outside, glabrous inside. Petals obloug, half the length of
sepals. Drupes globose, size of a pea, indistinetly lobed,

Hot, dry forests thronghout India, Siwalik tract from the Jumma to !
Oudh, Befar, Bandelkhand, Central Provinces, the Konkan and the Peniomuly
Frequently associated with Sil. Leaves shed in March ; new foliage in April,
FL in April and May ; fruit ripens from June to October. :

4 mode sized tree, 30-85 ft. high, with an erect, straight trunk, 4-6 ft. in
girth. . Bark § in. thick, cinereous, with dark blotches, rough with i
sealew. whitish ; heartwood light reddish brown, compact, -
krained, Weighs b, per cub, ft, ily worked, elnstic, durable, ~ Con *
‘rigls and expands much with wet and weathér, but is valuable ﬂg
strength and elasticity are required. into shafts, shoulder-poles for
pellet-bows, e, masts, oars, employed in cart and carriage

handl !
the i ; s Loy '
o T, ol e o sl i B S e 1P
- ' - - - 5
9. n.mi;,f_-&m Ind. ii. 590.—Syn, G. nana, Wall.
Puboscent or tomentoss.  Ta ﬁm'wowuhﬁ'. rved,
halkow-loty : ;{Mpihm‘augu.
S






