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FORESTRY

IN

BRITISH INDIA.

—— \

Tue existence and distribution of forests .in 50";&‘2’;' '_zt A
a country depend, in the first place, on its Indiaas @
geographical situation and configuration, and "™
consequent physical conditions, or, shortly £X= ]
pressed, the climate ; and, in a secondary degree, ‘
on the interference of man. 4
The question concerning the physical eapa-
bilities of Indiajas a forest-growing country
can naturally be discussed only in a very
general way on account of the vast extent of
the empire, and also because the boundary of \
the rociprocal influence of elimate on forest
- growth and forest growth on climate is debat-
able ground, on which eminent §cientists have
taken up the most extreme and divergent posi-
tions, It is, however, accepted by'all author-
ities on the subject under consideration, that -
vegetation, of a greater or lesser luxuriance, /
an cover the earth’s surface only when the
* condititns permit of a constant evaporation

L]
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2 FORESTRY IN BRITISH INDIA.

through the plants, especially during the seasons
of growth, and that its distribution and charac-
ter consequently depend on a supply of moisture
by precipitation, overflow, or percolation, in
harmony with the temperature of each locality

and season.
The sufficiency and suitable distribution of

water-supply by precipitation, which we have
mainly to consider, result primd facie from the
geographical distribution of land and water, as
well as from the position, shape, and height of
mountain ranges. In consonance with these
facts, the surface of the Indian empire may he
roughly divided into areas growing evergreen
and moist forests, those producing leaf-shed.-
ding forests, areas ¢overed with long-rooted
trees produced in the dry zone on the high
alluvium between two rivers (of which speci-
mens have on several occasions been exhibited),
serub jungle and grasses, and, finally, deserts.
Whatever weight may be granted to the
arguments and proofs which will be discussed
further on, that the destruction of forests by
man’s interference has changed the whole eli-
matic conditions of considerable portions of this
country, the one fact, amongst many others,
must remain unchallenged, that forests can
only be grown again, without an artifieial
change of the conditions—such as canal irriga-
‘tion—where forests were once in existence.
Tndia cannot be termed a forest country
throughout in the same sense as Europe. Ifs

-
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FORESTRY IN BRITISH INDIA. S

position in tropical and sub-tropical zones pre-
vents this; but thanks, on the one hand, to its
isolation from the rest of fhe Asian Continent
by the Himalayas, which exclude the dry
Central Asian north-east air currenf, and, on
the other, to the peninsular formation of the
continent, by far the larger portion of the
Empire is adapted for natural forest growth:
some areas are eminently so, while others are
less so. The country contains, strictly speak-
ing, no extensive praérie lands; and its deserts,

unadapted for forest growth, which are mainly

situated in its north-western portion, cover less
than 10 per cent. of the whole area of British
India and its dependencies.

The distribution of rainfall is as distinetly
marked in India as anywhere in the tropics,
and the periodical rainfall extends far to the
north of the Tropic of Cancer, with all its
characteristic tropical features. The distribu-
tion and character of fovests in India depend
therefore, in the first and highest degree, on the
influence of the monsoon rains, These rains

. . \
come in two periods: the south-west monsoon

in the ‘months of June to September, striking
first on the whole of the lower western coast
of the Peninsula and the western coast of Ben-
gal and Burma; the north-east monsoon in the
months of October to December, operating
chiefly 'on the eastern coast of the Peninsula,
Some regions ave affected by both, others only
by ome of thess monsoons. The ceast of the
B

L



4 ~ FORESTRY IN BRITISH INDIA.

Carnatic, from the Kistna river southwards
_and inland to the first ranges of the hills of the
Fastern Ghats, of the Mysore tableland, the
Javadi, ete., and even to the very edge of the
Western Ghats, gets its water-supply chiefly
from the north-east monsoon, while the south-
west monsoon gives it only a seanty and often=
failing supply. The western coast districts
from the Taptee southwards and the Ghét
range behind them get the south-west monsoon
in its full force, and so do also the coast lands
and outer hill ranges of Tenasserim, Pegu,
Arakan, and Chittagong, as well as the plains
of Bengal, the outer slopes of the eastern Hima-
layas, and the Khasi and Tipperah hills. The
influence of the south-west monsoon from the
Arabian Gulf makes itself also felt, but in a
lesser degree, on the western slopes of the
Himalayas, while the monsoon rains from the
Bay of Bengal fravel up almost along the
whole length of the great mountain chain.
The country which gets both monsoons is there~
fore only the Peninsula, the inner areas of the
Dececan and the Carnatic. In addition to these
periodie rains, variations of more or less mag-
nitude oceur in different parts of the country,
which are often of great loeal importance.

The above lincs give only a general idea of
the distribution of the rainfall, which, in accord-
ance with the formation of the counmtry and
the distance from the oéeans,-varies in degree
of duratiom'and intenseness: a matter of gréat

L



FORESTRY IN BRITISH INDIA. b

importance, as the character of the forest and
the size of the trees vary in direct proportion
to the rainfall.

In this respect the country may conve-
niently be sub-divided into!the following four
different zones :— :

(i) The dry zone, with an average annual
rainfall of from 15 to 30 inches,
which occupies the large oval pla-
teau-like tract in which the Goda-
vari, the Kistna, and the Cauvery
rivers have their sources. Tt ex-
tends from Nasik south-eastwards

to below Bangalore, and has an,

average breadth of from 200 to
250 miles, iy
(ii) The éntermediate zong;~With an aver-
age annual rainfall of between 80
and 50 inches, which consists of a
narnow strip to the west of the dry
zone, but includes the whole of the
tracts to the north, north-east and

east of the latter as far as the Bay °

of Bengal.

(iii) The moist zone, with 50 to %6 inchos
of rainfall, forming a narrow belt
to the west of the latter along the
eastern slopes of the Western Ghats
and embracing also the sea-bhoard
of the southern portion of the Gulf
of Cmnbay' and the northern: part
of Travancore.
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(iv) The wet zome, having an average
rainfall of over 75 inches, which
includes the remaining portion of
the Ghats lying to the westward,
and practically consists of the west-
ern slopes with which the mois-
‘ture-laden south-west monsoon first
comes in contact during its progress
north-eastwards.

A map showing this distribution of the rain-
fall is appended. '

Elevation above the sea-level is another im-
portant factor as regards the distribution
of forest vegetation in India, and naturally so,
as it represents every variety of conditions
from the tropical fo the arctic. Aspect also
considerably influences the character of the
forests, as do also its concomitants, severe
spring frosts on the one hand and scorching
winds on the other. Percolation from, and
overflow of, rivers cause considerable variety
. in the forest vegetation over a vast extent of
country, and large areas under the influence
of tides maintain a separate character of forest
vegetation.

The mere difference in latitude, remarkably
enough, causes far fewer changes than might be
expected, considering that the Indian Empire
extends from the 8th to the 85th degree north-
ern latitude. The varieties in the character
- of forest vegetation in this respect are naturally
sabject to the same laws as those which in

QL
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Europe divide the Myrtacew, Laurinece, the
Olive, Camellias and Oranges from the Lime
trees and Beeches and other winter-resisting
species; but though many species of trees
appear ‘only in the southern part of the Indian
Empire, and others only in the northern portion,
we look vainly for the abrupt division we find in
Europe, accentuated as it is there by the Alps
dividing the northern and southern forest flora.
That no greater and more abrupt divergence
exists in the vegetation is again due to the

geographical position, the shape of the Indian

Continent, and its isolation by the Himalayas—
circumstances which aceount in a large measure
for the tropical features of the climate through-
out the country. Certain trees no doubt are
characteristic of the more southern regions,
such as Tectona grandis and Xylia dolabri-
JSormis, etc., whereas others are true representa-
tives of the morth ; but the separation is no-
where abrupt, ‘a.nd, moreover, is more or less
obliterated by the occurrence of many species

of trees throughout the length and breadth .

of the Empire.
For purposes of a general description, India
may be divided info zones capable of growing—
(1) Evergreen forests

(2) Deciduous |, due to rainfall

(8) Dry 3 ) Onl.Yf
(4) Alpine % duoe to elevation,
(6) Tidal % 5y influence

® of tides,
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(6) Riparian forest due to the over-
(A flow of rivers.
(7) No forests, due to want of rain,
prolonged inundation or excessive
elevation.

There are of course areas, frequently of con-
siderable extent within the several forest zones,
which for physical reasons, mosily connected
with the eharacter of the soil, are unable to
bear any forest growth whatsoever, or which
can only produce forests of an entirely different
character from that indicated by their general
geographical conditions, These exceptions may,
however, be left out of consideration in divid-
ing the Empire into its broad zones of forest
vegetation.

(0 Eeeryreen - Tho zone capable of growing evergreen forests
comprises four distinct and more or less dis-
connected parts—

(a) The West Coast zone.

(6) The Burma zone, including the Anda-
mans,

{¢) The Suh-Himalayan zone.

(d) The Carnatic zone.

The first three are within the influence of

’ the south-west monsoon, the last is due to the
monsoon from the north-east.

(@) The West Coast evergreen Jorest zone

océupies the coast districts of the Konkan,

f Kanara, Malabaw and Travancore, and the
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westerns scarps of the great mountain ranges
behind them in the Mahratta country, Coorg,
Nilgiri, Anamalai, Cochin, and Travancore hills.
In these forests the trees often grow to enormous
sizes, the largest of all, pethaps, being Tetra-
meles, Cullenia, Dipterocarpus, and Canarium.
The chief families represented are Diptero-
carpee, Buphorbiacee, Rubiacew, Lauracee,
Myrtacee, Guitifere, Anacardiacee, and Ano-
nacee. Themost important timbers are those of
Calophyllum tomentosum, Artocarpus hirsute,
Cullenia excelsa, Xylia dolabriformis, Ptero-
carpus Marsupium, Lagerstremia lanceolata,

Terminalia, and, of course, the Teak, which:

here occurs in the evergreen forest belt. The
resins given by Pateria indica and Canariym
strictum are of important economic use, while
the Myrabolams (ZTerminalia Chebula) are very
largely collected and exported, especially from
the Bombay portion. At elevations about
5,000 feet, Mesua ferrea and Hydnocarpus
Wightiane, are common, Tn the higher re-

gions trees of more temperate character appear,

and in the upper forests of the Nilgivi and
Palni hills, the “sholas,” as the forests are called,
contain members of the families Pernstronie
e, Myrtacee, Lawracee, Tlicinew, and show
a8 chief timbers the Red Cedar, Gordonia
obtusa, Ternstromia Juponica, Elwocurpus ob
longus, Ilex Wightiona and several species of
Lugenia. In the dense shade of the big troe-
forests of the Ghat slopes, Bamboos and Canes
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3

and Ferns of many species, with evergreen shrubs

~ of the Acanthacee and Rubiacee families,
are found, and these spread up even into the
sholas, where various species of Strobilanthes,
Psychotria, Hedyotis, Loranthrs, with climb-
ing Roses and Hleagnus, ave common in. the
undergrowth,

(b) The Burmese evergreen jforests occupy
the coast and the western mountain slopes of
the Mergui, Tavoy, Amherst, Kyaukpyu and
Arakan districts, broadening and contracting
according to the formation of the mountain
chains, and spreading into favourably situated
moist side-valleys of the Tenasserim, Salween,
Sittang, Irrawaddy, and Attaran rivers. They
also extend into Bengal; and oceupy considerable

~ areas in the coast distriets of Chittagong.

The variety of trees in these forests is very
great, and the constituents of the forests vary
greatly even in contiguous tracts. The height
of the trees forming the upper canopy ranges

. from 150 to 200 feet, the tallest being such
species as Dipiercﬂirp us turbinatus and alatus
Steptulia spicigera, fetida, a,t‘ul campanulate ;

Al'eirameles nudiflora, Parkialeiophylla, Aero-
carpus fraxviwifolius, Alhizzia Lebbek and
stipulata ; Xylia clo‘lyfh*g’formis, and a few
other species, )

The ahove are leaf-shedding trees, which
tower above the mass of evergreems. Of less
lofty trees the variety is considerable, and
include such species as Mesua ferrea, Mitre-

L,
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phora vandeflora, Bursera serrata, Kurrimia
robusta, Stercospermum fimbriatum, Vitew
peduncularis, Aden 'ej_a ‘pavoninia, Cedvrela
Toorin, Lagerstr@mia calyculata, »illosa, and
tomentosa 5 Mangifera indica, Trewia wnudi-
flora, and these are associated with a host of
other species too numerous to detail. Of such
as vegetate under the shade of the loftier trees,
a few only will be indicated here—such as
Pterospermum, Garcinia, Xanthochymus, Cin-
namomum, Tetranthera, ete.

As a rule, tropical evergreen forests which
grow on metamorphic rocks are richest in
species, while those occurring on the sandstones /!
and other sedimentary less-altered rocks are *
poorest in this respect. ]

The shrubby vegetation of these forests is
densest along watercourses, in places which have
been cleared of the taller trees, and along the
outskirts of the forests, almost disappearing in
the dark interior.

Climbing Palms are numerous—such as
Calamug latifolius, paradoxus, and tigrinus.
Bamboos—such as Dinochala Maclellondii,
Gigantochloa macrostachya, Dendrocalamus
longispathus and Brandisic, Bambusa poly-
morpha—are also numerous, Several species
of these Bamboos frequently attain a height of
90 to 100 feet. Palms and Screw-Pines are
found dispersed throughout these forests.

(¢) Sub-Himalayan evergreen forest zone.—
This occupies the belt of low country bordering

&)
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on the spurs of the eastern Sub-Himalayan
~ range, entering deep into their valleys covering
the slopes of the lower spurs.

The number of species eomposing the forest
s very great and the trees individually attain a
great size, of which the more important are the
following :—Sehima  Wallichii, Terminalia
tomentosa and myriopteron ; Artocarpus Chap-
lasha, Cinnamomuwm glonduliferum, FEchino-
carpus sterculiaceus, Bombax malabaricun,
Dillewia indica, Eugenia formosa, and Ptero-
spermum aceriyfoliwm. On the lower hills occurs
a Magnolia, also Michelia Champaca and Dua-
bonga sonmeratioides. At still higher elevations
are found Castanopsis indica, Alnwus nepalensis
and Bucklandia populnea.

The ground in these forests is covered usually
 with a dense growth of ferns, climbers, and
inferior shrubs, which together form a tangled
mass, rendering it extremely difficult to pene-
trate into their interior. In the hilly portions
a dense growth of Bamboo (Dendrocalamus)
_ocours, while the valleys are filled with Screw-
Pines and Palms. Of the latter, such species
as  Wallichia disticha, Caryota urens, Arcew
gracilis, and Phenwiz rupicola are conspicuous.

(d) The Carnatic evergreen forest zome—
This is a class of forest quite differcnt from
the preceding. When in good condition, it
presents a dense thicket of close-grown trees, few
of any great gize, but most of them giving hard
valuable woods, More often, owing to careless

L
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outting, it is reduced to a condition of thorny
scrub. The area in which this class of forest is
found begins at the Mahanadi and goes down
almost the whole length of the eastern coast,
the best forests being probably those of Nellore,
Cuddapah, and North Arcot. Chief among the
trees of this forest are Mimusops hezandra,
Diospyros Ebewum, Pterospermum, Bugenia,
Memecylon, Pleurostylia ; while some few deci-
duous trees, like Chloroxylon Swiectenia and
Soymida febrifuga, occasionally occur. When
in bad condition, thorny shrubs, like Radie,
Canthiwm, Dichrostachys and Zizyphus, are pro=

minent ; but when in good order, these forests '

are valuable sources of fuel and give some of
the hardest woods of the country.

The deciduous forest zone might be divided

and sub-divided into numerous zones charac-,

terized by typical species, but for our purpose
it will suffice to freat of two main olasses—
(@) The Central India deciduous forest
zone,
(6) The Burma deciduous forest zone.

(a) The Central India deciduous forests.—
This class of forest, the most important of all,
is really the tpye-forest of India. From the
southern slopes of the Punjah Himalayas, east-
wards up the valley of Assam, and 'southwards

almost to Cape Comorin, oceurs this deciduons -

forest, varying, it is true, in character and
species, but really everywhere obviously  the
same in general aspect and growth. Some

SL



14 FORESTRY IN BRITISH INDIA.

trees occur in it almost universally, such as
* the Terminalias [tomentosa, Arjune (along
streams), belerica, and Chebula], Lagerstra-
 mia parviflora, Butea frondosa, and Bombaz.
Others are found in more or less local areas.
Anogeissus does not extend to Northern Bengal,
Pterocarpus Marsupium and Bassie latifolia
scarcely cross the Ganges northwards, while
Dillenia and Careya are scarce south of the
Kistna. The area of this deciduous forest covers
the plains country of the North-Western Prov-
inces, the Terai, the Duars, and Chota Nagpore
in Bengal, the hill tracts of Orissa and the
Cirears, the Central Provinces, Behar, Gujarat,
and Central India, Hyderabad, and the east
Mahratta country, the Bellary, Cuddapah, and
Mysore hills, the hills of Coimbatore and Salem,
the eastern slopes of the Nilgfris, Palnis, and
parts of those of Tinnevelly, especially on slopes
of southern aspect. It contains several regions
characterized by their principal trees. There
is (1) the region of B&l (Skorea robusta), which
follows the foot of the Himalayas from the Sutle]
to the Borelli, and extends southwards nearly
to the Godavari in the Circars and to Nagpur in
the Central Provinces; (2) the region of Iron-
wood (Xylin doalbriformis) in the forests of the
Oirears from the Mahanadi to the Kistna, ex-
tending westward into the Chanda distriet and
Hyderabad ; (3) the region of Teak (Zectona
gramdis), which commences where 84l leaves off
and extends southwards to the end, embracing

L,
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in its general area (4) the region of Red
Sanders (Pterocarpus santalinus) on the hills
of Cuddapah and North Arcot, and (5) the
region of Sandal (Samtalum albwm) on the hill
ranges of Bellary, Coimbatore, and Salem and
the northern slopes of the Nilgiris, -

Chief among other trees characteristic of

these forests are the Terminatias, Lagerstremia

parvifiora, dnogeissus latifolia, Dillenia indica,
Liugenia Jambolana, Ougeinia dalbergioides,

‘Soymida’ febrifuga, Chloroxylon Swietenia,

Pterocarpus Marsupium, Diospyros melanoxy-
lon, Bassia latifolia, Dalbergias, Albizzias,
Bombax, Wrightia, Garuga, Buracrqi,“ Holar-
rhena, and there are many others, while the
small male Bamboo (Dendrocalamus strictus), is
almost universally characteristic, In this same
region oceur also the Sissoo (Dalbergia Sissos),
gregarious along streams in the region between
the Himalayas and the Ganges, and the Aeca-
cia Catechu, or Cutch tree, which, with other
species of Acacia, such as Suma, Sundra,
leucophleeay is everywhere indicative of a some-
what poor sandy soil. Forming part of this
same region, too, is the great Regada or ¢ black-
cotton country,” where the Acacia arabice is
the common tree, coming up wherever the land
lies fallow for a while, and accompanied some-
times by Albézzia Lebbek, Melio indice,  Poin-
Ciana elata, and Balanites egyptiaca.

(8) Deciduous forests in Burma.~Thoss ave
the typical forests of the drier parts of Burma,

L,
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L] ' o

and are unquestionably the most important to
the Forester. They occupy that portion of the
country, both in plains and hills, in which the
climate is drier and the rainfall is less. These
forests can be sub-divided into several sections,
each characterised by the presence, or absence
from it, of certain typical species. It would serve
no useful purpose to enumerate these, it being
sufficient to state here that, broadly speaking,
the deciduous forests of Burma differ but little
from the similar class of forests occurring in the
peninsular and extra-peninsular tracts of British
India. The most characteristic and important
species of trees found in the Burma deciduous
forests are Teak (Zectona grandis), here attain-
ing large dimensions, Xylia dolabriformis, Eue
genia Jamboloma, Bombaz nsigne, Sterculia
versicolory feetida and wviliosa; Pterospermum
semisagittatuwm, Garuge pinnate, Bursera ser-
rata, Semecarpus, Spondias mangifera, Termi-
nalia, Anogeissus acwminate, Lagerstremia
Flos-Regine, Brigdelig..retusa, Millettia
Brandisiana, Cordia grandis, Gmelina arborea,
Dalbergia purpurea, Nauclea cordifolia, ro-
tundifolia, ete.

On the lower ground ocour such species as
Vitex leucoxylon, Bombaz malabaricum, Kydia
calycina, Spathodeo stipulata, Heterophragme
adenophylla; several Albizzias, such as 4.
odoratissima and procera; Aeacia Catechu,
Ficus, Randia, Geardenio, Bauhinia, Grewia,
Schrebera swictenioides, ete. The Padouk tree
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(Pterocarpus tndicus), though occasionally

found in evergreen forests, has its real habitat

in this class of forests in Burma, as well as in
the Andamans, This tree has, perhaps, the
most promising immediate future, as it pro-
duces, facile Pprinceps, the best of all woods for
ordnance purposes. Its timber is stronger than
Teak in every direotion, lasts longer, is I\nuch
handsomer, and is, on account of its rich colour,
highly esteemed for parquetry and wainscoting,
and it does not warp in seasoning. The only
objection is its weight, which is 15 to 201b per
cubic foot in excess of that of Teak. In the
Andamans this tree attains very large dimen-
S10n8.

Herbage and shrubbery, though not dense,

are more conspicuous than in the deciduous

forests of the Central India type. Bamboos
prevail, of such species ag Dendrocalamus
strictus and longispathus, Bambusa  Tulda
and polymorpha; and on the lower ground
such species as Cephalostachyuwm pergracile,
Gigantochloa alboeiliata, and Bambuse arundi-
naacea occur frequently in great force. Climbe
ing shrubs are numerous in all the moister
traets, such species as Butea superba and parvi-
Jlore, Bntada scandens, seyeral speoies of Vitis,
Millettia extensa, Mezoneurum cucyllatum,
being conspicuous. A few palms oecur,, but
are much reduced in size and numbers.

An important though less valuable section
of these forests are the Eng or wood-oil bearing
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forests, composed to a great extent of several
species of Dipterocarpus, the principal of
which is tuberculatus. These forests, in which
Pentacme siamensis, Dillenia pulcherrima and
Shorea obtusa form quite a feature and which
frequently jut out into the evergreen forest
zone around them, doubtless owe their origin
to the condition of the soil on which they are
found.

The dry forest zome occupies two separate
regions in— ;

() Rajputana ;
() the Punjab.

(a) The Rajputana region.—~Owing to the
limited rainfall, the forest flora of Rajputana
is not a rich one, nor are the trees themselves
much developed. The province is divided by
the Aravalli range of hills into two unequal
parts—the part eastward of the range lying in
the basin of the Chambal river, and that lying
to the westward in the basin of the Indus.
The country lying to the east of the range is
more or less hilly, and has a climate and forest
vegetation somewhat resembling those of
Central India and the drier part of the North-
‘Western Provinces. Where not actually hilly,
the surface isundulating. To the westward of
the central range the country is much flatter
and drier, and, as the Sindh and Punjab
frontiers are approached, it passes into actual
1esert.

The forests of Rajputana are in the main

L,
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composed of the following species, none of them
attaining their full development. Among the
largest of the trees may he mentioned Bombax
malabaricum ; among the smaller trees are
Prosopis spicigera, Sterculia urens, Semecarpus
Anacardium ; Acacia lencophleea and Catechu s
Anogeissus latifolia and pendula; Dichrosta-
chys cinerea, Cordia Rothii and Myza ; Phyl-
lanthus Emblica, Erythrina suberosa, Bawhinia
variegata, Gmelina arborea, Boswellia thuri-
Jera, Buytea frondosa, Terminalia tomentosa
and dsjuna. Climbing plants and shrubs are
numerous; among the formeyp are Cocenlus
villosus and Lewba; Celastrus paniculat
Vitis carnosa and latifolia ; among the latter av}f‘
Mimosa rubicaulis, Capparis aphylla, spmosa,
horrida, and sepiaria ; Zizyphus mummularia
and aylopyire: several Grewiss, such as G-
populifolia, pilosa, wvillosa, and salvifolia ;
Celastrus senegalensis, Buchanania latifolia,
Casearea tomentoda, and Diospyros montana
are small trees.

As the western border of the province is
approached, the forest vegetation passes into
desert forms, of which the more important
are Prosopis spicigera, Salvadora perszca. and
Acacia rupesiris.

(6) The Punjab region.~-The specics of traes
found in this zone are still fewer, owing doubgs
less to the fact that, especially in the southern
part of the prevince, which contains the dry
forest region, the monsoon rains are still lighter

I
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than in Rajputana. Acacia arabioca, modesta,
leucophleea ; Butea frondosa, Prosopis spici=
gera, Tamariz articulata, Solvadora persica
are the chief representatives, Balbergia Sissoo,
Albizzia procera, etc., are found where the
water is near the surface. These forests be-
come, towards the hills, richer in species and
gradually blend “with the deciduous forests
and the forests characteristic of the Western
‘Himalayas. On the other side, they disappear
in the deserts of Sindh and Bahawalpur, where
only the river banks are fringed by arbori-
vegetation. d
The forests of this class may be divided
into— '
(o) Alpine forests of the Western Hima-
layas.
(6) Alpine forests of Afghanistan and
Baluchistan.
(¢) Alpine forests of the Eastern Hima-
layas.
(@) Alpine forests of Burma.
(a) Alpine forests of the Western Hima-~

layas—The physical features of this region

are very varied, and while the lower and outer
vanges have a climate not very different from
that of the plains of India, the higher peaks,
rising, as they do, to over 20,000 feét, are
covered with perpetual snow. In the outer

ranges the rainfall is heavy, but mnearly the
whole occurs within a few months, and has

not therefore the same effect on vegetation as
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if it were more uniformly distributed. I%
decreases towards the interior of the range, and
beyond the snow-line the summer monsoon is
represented by a short period of misty weather,
actual showers being rare. The zone of heavy
rainfall does not extend westward of Dalhousie,
and increases in breadth as we proceed east-
wards. The vegetation alters with the climate,
presenting a very gradual transition from the
flora of Nepal to that of the arid Afghan hills,
This influence of climate is much more per-
ceptible on the herbaceous vegetation, and es-
pecially on the annual plants which spring up
during the rains, than on the trees and shrubs
which may be presumed to have greater powers
of resistance. Hence Zingiberacee, Orchidec,
Aroidee, and Begonie, which form so oén-
spicuous a part of.the vegetation of the Eastern
Himalayas, oceur in small numbers in Kumaun,
rapidly diminish to the westward, and searcely
extend beyond the Sutlej, thus illustrating the
comparative dryness of the climate, although
ferns still abound both on the ground and on
trees. Again, amongst 256 Indian species of
Artemisia, two only are found in the Eastern
Himalayas; the remainder all grow in the
western portion. The vegetation'also changes
from the outer*to the inner and drier ranges,
the former being echaracterised by Quercus
wmcana, Rhododendron arborewm, and "Preris
ovalifolia, and-the latter by Pinus Gerardions

and by Ephedra. West of the Ravi the

i}
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arborewm and Pieris ovalifolia ; all of these
~ogeccur throughout the Western Himalayas,
but to the westward they are restricted
within gradually narrower limits, and in the
extreme wost are found only in moist and shady
localities, whereas in Kumaun and Garhwal
they are most abundant on the drier and hotter
slopes. None of them occur in Kashmir. In
the valleys and ravines the forest is usually very
different, containing such. species as Quercus
annulata, Celtis, Alnus, Lsculus, Populas
ciliata, Ulmus Wallichiona, Betula acuminata,
Carpinus vinvinea, séveral Maples, and others,
Between 6,000 and 8,000 feet is the chief zone
of the Deodar and the Blue Pine, as well as of
the Cypress; whilst above 7,000 feet Quercus
dilatate generally supersedes Quercus incana,
and small Box (Buwus sempervirens) forests
occur in damp valleys, especially on-limestone.
Between 8,000 and 11,000 feet the princi-
pal trees are the Himalayan Spruce (Picea
Morinda), the Himalayan Silver Fir (Adbies
Webbiana), and a third Oak (Quercus semecar-
pifolia) ; whilst small Bamboos, with numerous
Strobilanthes and Balsams, are conspicuous
features of the undergrowth. One of the last
trees met with on ascending to 12,000 feet is
‘a Birch (Betula Bhojpotira), accompanied by
a tangled undergrowth of a straggling shrubby
Rhbododendron (Rhododendron Anthopogon).
Above this again is the’ Junipér, whilst close
to the snow-line all trees and shrubs have
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disappeared, their places being occupied by
numerous so-called Alpine plants, such as
(lentians and Primroses, with mosses and other
cryptogams.

(b) Alpine forests in 4fghanistan and Balu-
chistan.—As far south as the Kurram valley,
the forests still retain much of the character of
the Alpine forests of the western part of the West
Himalayas. Cedrus Deodera, Pinus Gerar-
diana, Pinus excelsa, Picea Morinda and Abies
Webbiana, and Juniperus excelsa still form the
Fir forests ; the Oaks have been, however, re-
duced to Quercus Ilex and semecarpifolia.
Prunus Padus, Rhus sp., are amongst the leaf-
shedding trees, and Befula Bhojpatira occupies
many of the higher ridges, where forest vege-
tation gradually ends in thickets of Juniperus
communis. Amongst undergrowth and bushes

may be mentioned Piburnum, Rhododendron )

campanulatum, Wild Roses, Syringa Emodi and
persica, Crategus Owzyacantha, Fothergilla,
Cotoneaster bacillaris, several Ribes, eto.
Further south the forest gets poorer and
poorer, and is gradually pressed back into high
gide valleys, the outer hills assuming more and
more the character of desert hills, till in
Baluchistan proper and the tributaries of the
Harnai and the Bolan, Juniperus excelsa is the
only tree which still forms forests, though in

favourably situated positions isolated trees and .

even groups may bhe found of the following
treos and bushes :— Pistacia Khinjik, Berberss,

CL
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Frazinus Moorcroftiana, Crategus Ozyacans
tha.

(c) Alpine forests of the Eastern Hima-
layas—For purposes of description these may
be divided as follows :—

(1) Oak forests, occupying a belt between
6,000 to 8,000 feet altitude ;

(2) Rhododendron forests, ahove 8,000

feet ;
(3) Fir forests.

The Oak forests consist chiefly of Quercus
lamellosa and annulata, with which are asso-
ciated Castanopsis rufescens, Magnolia Camp-
bellii, Michelia excelsn, lanuginosa, and Cath-
cartii ; several Laurels, Maples and other trees.

Climbers, such as Thunbergia, Crawfurdio
and Dicentra, are conspicuous by their bright-
coloured flowers. Among the smaller trees are
such species as Phaeebe lanceolata, Machilus
odoratissima, Acer Campbellii, and Echinocar-

pus dasycarpus, all of which yield useful timber.

The Rhododendron forests, in which the trees
' are gregarious, are only found at elevations
above 8,000 feet. The two tree species of
Hhododendron are R. arborewm and argenteum,
the other species of this genus being either epi-
phytie shrubs or small terrestrial trees, such as
R. Dalhousie, FEdgeworthii, vaccinioides, Fal-
coners and barbatwm. Associated with them
may he found Pieris ovalifolia, Buddleio Col-
villgs, Hydrangea altissima, Birches, Mal‘les,
and other Alpino species,
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The Tir forests consist of Abies Webbiana
and dumosa, associated with which is a Juniper
(Juniperus recurva).

(a@) Aipine forests in Burma.—At higher
elevations, say from 8,000 or 13,500 feet and
upwards, the tropical evergreen forests become
greatly influenced not only by the greater damp-
ness, but also by the lower temperature. Tree-
growth is here prodigiously developed, and
numerous species appear which are absent in
the lower levels, such as Oaks (Quercus), Chest-
nuts (Castanea tribuloides), and other cupu-
liferous trees, Zernstromia japonica, Buckian-
dia  populnea, several species of Hugenia,
different from those of the plains and coasts ;

temperate Laurinee, Ostodes paniculata, Podo- ‘

carpus, ete. Palms become less conspicuous,
and there appear numerous small trees peculiar
to this region,

The pine forests are a marked and distinetive
feature of this region ; at the higher elevation
they are quite or nearly free from broad-leafed
species; but at a lower level both pines and
broad-leafed trees, such as Eng, are found inter-
mixed. The principal Pine of this region is
Pinus Khasya, which oceupies the hilly parts
of Upper Ava and Martaban, In Upper
Tenasserim another Pines makes its appearance
at & lower elevation, wviz, Pinus Merkusis,
which oceurs chiefly on thé sandstone hills of
the Thaungyin in Upper Tenasserim.

<

b
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DLidal Forests of
Burma and Bengal,

98 FORESTRY IN BRITISH INDIA.

These forests are situated on the alluvial lands
bordering on the sea, and ascend along the
larger rivers and their deltas as far as the in-

fluence of the tide is felt.

The presence of salt water is the modifying ‘

agent as regards the specific forms which charac-
terise the ehief components of these forests.
Along the sea face itself are the Mangrove
forests, eonsisting principally of Rhizophoree,
such as Rhizophora mucronata and conjugata ;
Ceriops Rozbuighiana, Kandelia Rheedii, Bru-
guiera parviflora, Sonneratia apetala, acida and
Griffithii, Ligiceras corwiculata, and Carapa
obovale.  ~

Further inland, where the land is inundated
only during the spring tides, the Mangrove
forests pass into tidal forests, in which the above-
named species become more subordinate ; while
Sonneratia apetala and Avicenmia tomentosa
prevail, associated with Hibiscus tiliaceus, Thes-
pesia populnea, Heritiera litloralis and minor ;
Pongamia glabra, Bxcecaria Agallocha, Pho-
nix paludosa, and several other less conspicuous
trees. Heriticra Fomes (the Sundrifree of the
Sundarbans) is the most common and most valu-
able tree in these forests. Shrubs, such as
the following, are much developed — doapthus
ilicifolius, Clerodendron inerme, Pluches in-
dica, Glochidion multiloculare, and Byialitis
anmilata, mixed with elimbers, such as
Derris scandens, uliginose, and sinuata; Adcan-
thus wolubilis, and others. Nipa fruticans

L.
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and Pandanus fetidus locally form densc
thickets.

The forests which owe their existence, or at (Go"gi;;{”"“"
least special character, to the periodical over-
flow of rivers or to direct percolation from
them or from lakes, are almost invariably so
entirely different from the forest vegetation of
the swrrounding zone, and are in the aggregate
of such large extent, that they deserve to he
treated of as a separate class. The character of
the riparian forests varies greatly in accordance
with their geographical position, and it would
no doubt he possible to divide them into
numerous classes and sub-classes, every one of
them characterized by typical vegetation; but
this would lead us far beyond our present aim,
which is to give a general and comprehensive
idea of the Indian Empire as a forest-growing
country. It will meet our purpose to state .
that the types found in the riparian zones are
almost invariably different from those of theo
surrounding forests, though in many instances
they represent a character similar to that found \ X
in forests of moister regions,

The swamp forests in Burma represent the
one extreme of the character of riparian forests,
the forests on the lower Indus, where it winds
its way through the Sindh desert, represent the
other, and it will suffiee if these two extremes
are described. Between these two lie the
numerous and varying classes of riparian forests
growths,



30 FORESTRY IN BRITISH INDIA.

- The swamp forests in Burma are situated on
the banks of the rivers, which a considerable
distance from the sea form numerous branches,
~ and especially during the rains are entirely free

of brackishness, and they are also found on the
shores of backwaters and lakes. The soil in
these forests is more or less muddy throughout
the greater part of the year; during the rains
they are inundated, frequently to a considerable
depth. The vegetation forms, as in the ever-
green forests, three to four distinct strata; the
upper eanopy is formed by trees such as Ano-
geissus acuminata, Hangifera longipes, Xantho-
phyllum gleucwn, which, however, is only 70
to 80 feet high. The second stratum is formed
by smaller trees and eontains several species of
Fugewia, Hleocarpus (with a fruit which is
pickled like an olive) and Symplocos. Cassia
Flistule and numerous other species of interest
for the botanist, but not as yet for the
forester, are represented and form the third
 stratum. Amongst the shrubs are found Cap-

paris distachya, Grewia sinuata, a species of
Combretum and of Gardenia, and many others.
The herbage is very scanty and of no special
importance, but climbers are plentiful, and
in places render fthe forest almost impene-
trable. The most common species are Jasmi-
nuny scandens; Gmelina~asiatica, Acacm pen=

wam, ete. R

' The riparian forests in the mmlws tracts of
Sindh are represented by mere fringes of arbori-
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vegetation on the river banks, where the rise
of the Indus causes the inundation of large
riparian areas during the hottest months.
Large, valuable and quick-growing Acacia
arabica forests are the result of these inunda-
tions, covering extensive areas of the low-lying
alluvium. Tamariz gallica forests fringe the
banks of all permanent rivers in the Sindh-
Punjab zone, interspersed with Populus euphra-
tica, Dalbergia Sissoo and Acacia arabica,
which even when no inundations take place are
nourished by perennial percolation from the
streams. These areas are in the north-west of
India known as “sailaba,” and are easy of
afforestation in spite of the high grasses
(Saccharuwm Sara and Munja) which frequently
~ cover them. j 1

The forest trees which are found to disappear
as the banks of the stream are left, are the
Dalbergia Sissoo and Poplar. Acacia arabica
follows next and' Zumariz divica takes the
place of the smaller gallica. Further on, as the
stratum of moisture is more remote from the
surface, Prosopis spicigera and Sulvadora per-
sica enter into the eomposition, of tho forest.
Capparis aphylle soon after appears ; gradually
the forest gets more open, the Swlvadora and
Capparis more bush-like, and, when even the
long roots of these desert trees cannot reach
down to the water-level, the last representatives
of forest vegetation disappear on the borders of
, the desert.
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These zones comprise the hills above the line

of vegetation, rocks too precipitous to ecarry
~ sufficiently deep soil, areas which on account of

too prolonged inundations bear mno trees, the
 deserts comprising plains, plateaus and hills.
The areas which are treeless on account of
their elevations are -entirely situated in the
Himalayas, but those which are barren on
account of their declivity are distributed over all
mountain ranges of the Empire. The tracts on
which no forest grows on account of prolonged
inundation are chiefly found in Assam, Bengal
and Burma ; they are covered with tall grasses,
wild plantains and other herbaceous growth,
here and there overshadowed by a tall Cotton
tree. The desert areas of the Empire are
chiefly ‘confined to the drainage area of the
Indus, south of the 29th degree; bhut even in
these deserts the courses of perennial rivers are,
as already stated, fringed with arbori-vegetation,

and though the hills in these zones are barren,

small trees and bushes are found in valleys and

| «ravines and in the vicinity of springs.

The blending of the characteristics of the
forests of the different zones has already been
alluded to on several oceasions. It is general,
and the boundary between the different, classes
is nowhere abrupt. The shading off of ‘the
various characters into one another is influenced
by the aspect ; but owing to the large extent of
the country and the varying climatical condi-
tions caused thereby, as well as by the difter-

1.
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ences in elevation, such influence is by mno

means constant in the various localities, and in

fact is sometimes diametrically opposed in its

results in consequence, as the dry heat and
especially the scorching winds or the rough /
northern exposurc are injurious to vegetation.
The physical qualities, and to some degree the
chemical composition of the soil and sub-soil:
and the distance of the permanent moisture
from the surface also, though in a much less
degree, all influence the character of the forest
vegetation, Owing to the above conditions, we
find not merely a gradual transition of forest of
oue class into those of another, but it also hap-
pens that the different classes jut frequently,
with entirely undisturbed characteristics, far
into the zone of one another, and that discons '
nected areas, with all the characteristics of one
zone, appear quite outside ifs general limits
within the area occupied by another,

The foregoing paragraphs shortly summarise zatuence of tnan
the physical capabilities of India as a forcst-}:rxfs.l Ay
growing country, and not the actual conditions
now observable, which to a great extent are
due to the influence of man, There can be little
doub$ that once in the recent post-tertiary period,
even within historie times, the greater part
of the country now comprising our Hastern
Empire was covered with more or less dense
forests, populated by aboriginal tribes of hun-
ters. . As yet we have based our assertions
rogarding: the forest-growing eapabilitios of
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India on existing physieal reasons only, and on

_ observations made on the existing remnants of

former forest growth, but historical indications
‘of the previous forest wealth of the country are
not entirely absent.

The Aryan invaders, who are believed to have
entered India about 2,000 years B. C., wore
probably both a pastoral and agricultural
people, and to a certain extent denuded the
country of its pristine forests. The burning of
the Khundava forest, which was in all prob-
ability situated between the Ganges and the
Jumna rivers, as told in the Mahd Bhératd, is
the first semi-historical evidence of the destruc-
tion of the forests by the Kshetriya settlers.
Great difficulty was experienced in the destruc-
tion of the forests, on account of the frequent
rains which Indra poured down to quench the
fire—so the legend, which refers to the earliest
dawn of Hindu history, tells us. However,
though the same epic contains numerous direct
and indirect proofs that dark and gloomy forests
 still covered large portions of the country, even
within drier zones along thebanks of the Jumna,
it is indicated in other parts that the early
settlors made a fairly clean sweep on all areas
which came under their immediate occupation,
and that a terrible drought and famine devast-
ated the country.

The Ramdyéna, the second great Indian
Iegend, which treats of a time when an Aryan
Empire had been established in Qudh, though
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it speaks still of forests, dark as a cloud and
very dense, in the wilderness of Taraka, com-
plains already of droughts; and Sringa, the
forest-born, was worshipped for bringing rain.

However; even in the north of the Punjab,
though it was the first portion of the country
in which Aryan settlers developed a stable
Government, and from which they spread
over the rest of India, we find the Salt Range
and the country on the banks of the Jhelum
covered with forests dense encugh to hide the
nmovements of the armies of Alexander the
Great. Arrian, in his history of Alexander’s
invasion, compiled from notes made on the spof
by those who accompanied the king, tells us so,
and in deseribing the conqueror’s march further

east writes of the country east of the Jhelum' '

that the forests then: extended over an almost

boundless tract of country, abounding with

umbrageous trees of stateliest growth and of
extraordinary height ; that the climate was
salubrious, as the dense shade mitigates the
violence of the heat, and that copious springs
supplied the land with abundance of water.
This description would seem to apply to the
Pabbi and probably to the low-lying country
between that range and the Chenah, over the
northern portion of whieh Daibergia Sissoo and
Aoacia arabica are scattered even now. This
evidence is of considerable importance, because
Anmu deseribes the high bar* lands of tho

* Bar, ~The bxgh plains table-land between two rivers.
¥
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Punjab west of the Ravi—the country known as
the Rechnat Doab—much as they were when
the British entered the Punjab and as they
remained unfil our magnificent canals trans-
formed them into smiling agricultural districts.

Thus it would seem that during the whole of
the Brahminical and Buddhist periods, forests
still existed apparently over a considerable part
of the country where forests can grow, except
only the areas actually under doubtless ex-
tensive cultivation in the valleys and near
main rivers; and it was only during the con-
stant invasion of new nomadic tribes, culminat-
ing in the Mahomedan conquest of a large
part of India, that the hills and the country at
large were denuded to yield pasture for the ex-
tensive herds of the Central Asian invaders,
No religious scruples prevented the Mussals
man from destroying forests, which his ordin-
ances and communistic precepts declare to be
a free gift of Nature, the property of every one,
in the same way as water. The nomadic in«
vaders bhad been accustomed to roam from
pasture to pasture; their herds increased ; and
hills and plains were fired and cleared of forests

to create new pastures wherever the nomadic

tribes spread. India suffered feom Mahomedan
incursions in the same way as Persia, Asia
Minor, Spain and other countries round the

Mediterranean, which were either econquered

by Mahomedan nations or game under the in-
fluence of nomadic fribes,
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It is also probable that in India, as' else-
where, the existing agricultural population were
driven during these frequent invasions, ywith,
sword and fire, into mountains and fo}‘@sts,
and had by force of circumstances to adopt
methods of shifting cultivation more destruecs
tive to forests than their; previous agricultural
pursuits—methods which have lasted up to our
time, and are most difficult to eradicate.

That the wholesale destruction of forests has
had the most deteriorating effect on the climate
of India is certain, and sufficient proof of this
assertion can be found in the numerous deserted
village sites and mounds, indicating the pres
vious existence of a dense population in parts
of the country where cultivation is at present
found only in the most favourable situations.
It may be argued that the depopulation of cers

tain distriets was due to political disturbances;

but this argument ean hold good only in cases
where the present physical conditions of the
country would now permit the existence of pers
manent cultivation, such as would he required
for settlements on a scale unmistakably indi-
cated by the extensive ruins, It may again be
said that such cultivation took place by means
of artificial irrigation ; but in many cases the
level of the country forhids this, and in many
others, works would have been required of
such magnitude as to leave traces as ‘clear and
unmistakable as those of ithe deserted towns

and villages themselves. All this would seem
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to prove that the invaders of India did not ex-
terminate an old civilisation, previously found
in the north of the Empire, by the destruction
of vﬂlages and towns and the killing of people,
but by the wholesale and continuous firing of
the forest vegetation of the country for pas-
tures; and it must be remembered that this
was not the work of a day, for at the time when
the British Empire, after the battle of Plassey,
gradually extended its sway over the whole of
the peninsula, invasion by nomadic tribes had
gone on for hundreds of years previous to the
Mahomedan conquest and the country had
been some 750 years under Mahomedan in-
fluence.

Though it is evident that the area occupied
by forests is much less now than it was some
centuries ago, especially in the hilly and more
inaecessible parts, there are also numerous ex-
amples throughout India that areas once under
cultivation have been re-afforested by Nature’s
unaided efforts, thereby proving that the with-
drawal of man’s active interference would,
under favourable circumstances, be sufficient in
time to re-elothe the now denuded areas with
forest vegetation, such as clad the country in
pre-Vedic ages, before the Khandava and other
forests had sunk under the axe and fire of
Kshestriyan settlers and the Mahomedan invad-

ers. Throughout the Gumsur forests, in the .

Ganjam District, Madras Presidency, very old
Mango and Tamarind trees in groups odeur in

L,
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the forests; now covered with SA&1 trees some- '
times of magnificent growth, and probably

about 200 years old (or may be a little less).

The hills are rocky, and though the rocks are R
now covered with trees, imagination can easily i
picture them as bare as are now the rocky hills
of Bellary or the coast hills of Vizagapatam. It
would seem that the valley was once covered
with cultivation and villages, but that a famine,
or pestilence, or the raids of the warlike hill-
men (Khonds), depopulated it; and hence we
find the old Mango trees still left, and the old
fields yielding a crop of SAl. In the recesses of
the Chittagong hills in Bengal, in many parts
of Assam, especially in the Nowgong District,
and hetween the Mahanddi and the Joke rivers
in the Central Provinces are old tanks and
the remains of buildings, temples and palaces
buried in dense forests; while even in the Sun-
darbans occasional traces, like the well-known
Jhoteedhole tower (whose origin is completely
unknown), show that cultivation, or at any
rato habitation, formerly went much further
south than it does now.

When, in the beginning, the foundation of Infinence of forests
the present Indian Empire was laid, and as ?f'mfz’fiaiﬁ'!"é'f"é’
province after province was added, the forest “™“"™"
areas had already, over considerable portions
of the country, been reduced far below: the
minimum necessary for its well-being, ‘and Pite
this state of things lamentably increased during

. the early days of British occupation, whereas
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other portions were still covered with almost
virgin forests.

Now, though it has been admitted in the
first part of this introduction that the climate
of each country and of each district is primd
JSacie dependent upon its geographical position,
its elevation, the configuration of the ground,
and other cosmic causes which are independent
of local circumstances, it can hardly be denied
that the existence of non-existence of large
well-wooded areas in a country naturally capable
of growing forests affects its climate in a very
marked degree. History proves this to usin
numerous instances where the deterioration of
the climate of whole districts, and even of
whole countries, has followed the destruction
of forests.

The once well-wooded Dalmatia is a stony
desert. Persia, once one of the granaries of
the Bast, is barren and desolate over a large
extent of the couniry. North Africa, formerly
one of the main corn markets of Rome, is
subject to the severest droughts. Spain, Ttaly,
Sicily, Greece, and Asia Minor have suffered
greatly from disforestation; and finally, but
not least, India, especially in the intermediato
and dry zones in the Deccan and in the north-
west of the country, has been injured by the
destruction of her forests,

Even Oskar Peschel, who questions the im-
portance of the influence of forest growth on
the climate of a whole country, perhaps more

G
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than any other writer of note, throws no doubt
on the observations made by Boussingault,
Humboldt, and Bompland, and acknowledges
the local influence of forests on the precipita-
tion of moisture. He says, however,—and he
has numerous followers even within the ranks
of the Forest Department—that the amount of
rain which falls year by year on the Continent

would be exactly the same if there were no
forests at all—

“The amount of rain,” he states, “depends on the
extent of oceans and seas, on the degree of heat, and on
the rapidity with which the air moves over the surface
of the waters. None of these conditions are changed,”
he writes, “by the extent or absence of forests. All air-
currents blowing from the sea are year by year charged
with the same amount of moisture, which precipitates
as 800 as the air is cooled below the point of saturation,
If such precipitation be caused hy forests, the air currents
reach the regions behind these forests drier and unable
to yleld a further supply of water.”

It is thus Oskar Peschel teaches in his well-
known work “ Neue Probleme der vergleichens
den Erdkunde”; but he entirely omits from
his calculation re-evaporation of moisture pre-
cipitated on the land, and his conclusions ean=
not consequently be accepted. A wvell-wooded
forest area may best he compared to a landlord
who spends his income derived from the country
within it and for the benefit of his neighbours,
whereas cleared areas resemble absentee pro-
prietors who seatter their revenues in foreign
parts, It rains; the drops are scattered ou the

L
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leaves, and fall in a soft gentle spray or in slow
falling big drops, which have collected on the
foliage, on to the spongy forest ground. The
water has thus time to percolate slowly into
the soil below, whence a large quantity is
gradually pumped up again through the roots
of the forest trees, exhaled by their leaves and
again assists in forming rain-clouds. Wooded
areas, no doubt, extract under the same cir-
cumstances more moisture out of the air than
disforested regions; but they serve as a store-
house and yield again what they take; whereas
-a great portion of the water precipitated on
barren soil is only recovered by evaporation
from rivers, lakes, and oceans. Forests use,
therefore, much less moisture than barren areas
in the same position and under similar con-
ditions, and augment the atmospheric mois-
ture in regard to regions which are separated
by such forests from the sea, instead of dimin-
ishing it. Their action in this respect is not
the same as that of an intervening mountain
range,

In Assam, which is a broad, isolated, well-
wooded valley, rain-clonds form in the winter,
and it rains when no air eurrents reach it from
the sea. The clouds are home-born and are,
to some extent at least, due to re-evaporation
from the vast forest areas still in existence.

Theé same laws naturally apply to any locality,

though they may not be so strikingly exempli-
fied.

QL
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It may be argued that evaporation from open
ground is much more intense than from ‘soil
covered by forests. No doubt this is the case;
and Ebermayer in his “Die Physikalishen
Linwirkungen des Waldes 'ayf Luft wund
Boden ” gives the following data ;:— -

“The forest alone, without the cover of dead Icaves,
diminishes the evaporation by 62 per cent., as compared
with that in the open. Evaporation is consequently 26
times less in the forests. A covering of dead leaves and
vegetable mould diminishes evaporation by a further 22
per cent.

* Forests with an undisturbed covering of dead
leaves and vegetable mould lessen the evaporation as
compared with that in the open by 84 per cent.”

These data are based on observations made
in Bavaria during the summer months. TIn
the Indian climate the difference, which in-
creases in proportion to the heat and dryness

of the atmosphere, would be even more con-:

siderable. ,

The above data refer to 'the evaporation
from the soil, which, of course, can only take
place as long as there is water on the surface,
whieh in the open is nat the case for long, as it

either flows off or gravitates out of reach of the °
influence of evaporation. In a forest the

water does not flow off with the same rapidity,

and much of that which gravitates intd the soil is

pumped back by the long roots of the forest

trees, and, especially during the period of vege-

tation, is exhaled by the leaves in quantities

which répresent far more than the moisture
a

QL



44 FTORESTRY IN BRITISH INDIA.

evaporated from the open ground. There can
be no doubt, whatever may be said to the con-
trary, that the widely-spread notion that forests
// ) | tend to increase the rainfall, and that in a
/' warm-climate the denudation of a country
‘ diminishes its moisture and consequently its
fertility, is” correct. As already pointed out,
the theory is proved by history and ruins; and
the rapidity with which changes in the climate
of different countries have taken place entirely
forbids that such sudden modifications should
be ascribed to cosmic causes. We accept other
scientific problems on much more flimsy evi-
dence ; but in this instance a large number of
us suddenly swerve aside and follow a school
which starts new theories on partial observa-
tions and leaves re-evaporation out of consider-
ation. Ebermayer found, from experiments™
made, that during July, the hottest month in
Bavaria, only 6 per cent. of the rain which
fell percolated 2 feet deep into the ground in |
the open, against 61 per cent. which filtered |
down to the same depth in a forest, the ground |
of which was covered with complete and un- |
disturbed vegetable mould. -
In the one case, the water rapidly runs off
into streams and seas by sudden floods and
froshets, and this too when the whole atmosphere
is surcharged with moisture, In the other
instance, the water is stored for re-evaporation
through the foliage of the forests, and is given
forth at a time when the air is drier and the
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winds do not blow from the sea. It may be
safely stated that more than half the rain
which is thus stored in the ground is re-evas
porated by the trees in time of need ; and even
at this low computation, a well-stocked, well-
protected forest area, the vegetable mould of
which is undisturbed by either fire, or the axe
orrake of the “rab ”’ * or “sur * collector, would
re-supply to the atmosphere at least one-third
of the moisture which is precipitated on it.
This would be available for the open country.
If therefore 80 per cent. of the country was
under complete forest, the rainfall throughout
should inorease by 10 per cent., under conditions
similar to those which exist in Bavaria in
July. ;
In India, or any other country with such a
fierce climate as ours, the influence should be
more marked.

The monsoons in India, it is argued, must be

quite independent of forest growth. Quite so!
Forests can have no influenoe whatever on the
amount of moisture drawn from the ocean, and
the general direction of the winds is unquestion-

ably governed by greater causes; but, apart:
from this, periodical rains are stibjeet to the

same general laws as all other rains, and must,
therefore, be affected by the same causes, and
amongst them by extensive forest. growth, in
exactly the same way and degree. The air

 ® Rab-—lopping of branches for manure.
Sur-—collesting of Fallen leaves for manure,
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may be charged with moisture, which need not,
howeyver, be precipitated. If an extensive snow-
fall in the outer Himalayas can affect the
monsoon rainfall, it seems ecertain that forests
can do the same, though probably not to the
same degree.

With regard to the actual decrease of rain-
fall conséquent on the destruction of forests,
Major-General Fisher, R.E., an old resident of
Bellary and Ramandrug, supplies the most
interesting information in the following note :—

“I arrived in the Bellary District in June 1856 and
visited the Ramandrug at once; the hills were then
covered with a good strong jungle; there was always a
heavy cloud during the night resting on the hills and
for the greater part of the day : rain fell during the south-
west monsoon constantly and frequently; during the
north-east monsoon it was much lighter ; in the months
of March, April and May, the mango showers were
usually very heavy and accompanied with much thunder
and lightning. The average rainfall we ealculated was
then 45 inches in the year ; all the springs about the
hills ran abundantly throughout the year, and the
Nareehulla, the main feeder of the Darojee tank, with
all its tributaries, had water running in them all through
the year, The climate of the Drug during the monsoons
and the cold weather was quite cold enough to make
fires very necessary, although its elevation is not more
than 3,300 feet above sea-level. 'The water-supply was
most abundant during the whole of the hot weathér, and
_the fank was almost always full, surplusing very
]argel)} diinng the south-west monsoon.

These ohservations refer to the years 1856 up to 1864
inclusive, when I left the Bellary Distiict and did not visit
the Drug again till January 1879, T found everything
changed ; the jungle has been almost entirely dest royed ;

QL
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the rainfall 1s most precarious, and certainly not so much
as 24 inches in the year ; the tank has not filled for the
last three years, and is generally 10 or 12 feet below full
tank level ; the springs are almost always dry, dribbling
only at the best ; the climate is so changed that in the

cold weather it is hardly necessary to shut the doors and"

windows ; except for the high wind and slight mists
of the south-west monsoon, it would not be necessary
to close the house at all. The main feeder of the

Darojee tank dries up altogether by the end of February,

and all its tributaries have no water in them.”

Mr. Macartney, the Agent of the Sandur
State in the Bellary District, Madras Presi-
dency, also maintains that the rainfall within
the last ten years has become lighter and more
irregular with the increased destruction of

forests by wood-cutters and charcoal-burners, ;| |
and the indiseriminate grazing of cattle, sheep

and goats, M. Miecartney speaks from an
experience extending over 22 years, and sup-
ports his ohservations by the following facts :—
“ Inthe first decade of my residence here, the tank
near my house used to be regularly filled every year and
to be running over for several weeks at a time. Lat-
terly, though, it has accumulated an immense amount of
silt, and is now consequently of diminished capacity ; it
rarely fills. The same remarks apply equally to the
Ramandrag tank and to that of Singankeni.”’

The Rushikulya, a river in the Ganjam Dis-
triet, Madras Presidency, is formed by two
main branches. One of these, coming from
the well-wooded hills of Surada and Pandakol,
carries water for nine or ten months in the
year ; whereas the other, the Mahanadi, taking
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its rise in the much more open country of

Gumsur and Chokapad, is dry for nearly eight
months.

A difference of 10 per cent. in the average
rainfall, combined with a more equal distribu-
tion, especially over the drier months, would
suffice to bring about the historical changes
already noted.

Ebermayer’s exhaustive experiments have
shown that the mean annual temperature in a
closed forest is 10 per cent. less than in the
open. In both cases the measurements were
" taken at 5 feet from the ground. The difference
is greatest in summer, and, consequently, to us
_in India of much greater importance than to
the inhabitants of more northern latitudes.

That when a much greater part of India was
covered with forests the climate of the country
was on this account different seems equally
indisputable. Fa-Hian, the great Chinese
traveller in India in the 4th century (A.D.),
says, in describing the country, that its tem-
perature was mneither cold nor hot. This, as
already stated, is corroborated by the ruins of
an old civilization in many localities where
this could not now exist without large works
of artificial irrigation. It may, I think, be
assumed that the same state of things would

re-establish itself if a considerable proportion

of the country were agajn brought under
dense . forests, which is physically possible;
but that this could be eoffected to the oxtont
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desirable by any measures of forest conservancy
that any Government could under existing ‘
circumstances apply, is out of the question.

: As this aim cannot therefore in practice be
reached, the foregoing paragraphs might be
branded as fanciful and useless ; but if it once

. be accepted that the climate of India would )
regain its pristine state by a complete afforesta-
tion of a large proportion of the country,
every step in that direction must exercise a
small advance (however immeasurable) in that
direction.

During the earlier period of the present '
administration, shifting cultivation (Zumri)
was practised to a large extent in the Central
Provinces, and several thousand of square
miles were thereby laid barren year after year.
Barly in the seventies this method of cultivas
tion was stopped and extensive growth of young
forests sprang up,in its place. It is true
the whole area is grazed over to a consider-
able extent and cannot therefore exerciso that
influence which it would exert under more \
favourable conditions, but it would appear that

the influence has mnevertheless been bene-
ficial.

There is no divergence of opinion regarding Focal influonce of
the more local effects of forests in protectingﬁﬁﬁ?fé-’?@,
the soi’ and regulating hoth surface and sub-soil "¢
drainage. In an open country the greater por-
tion of the rain water runs off, and on a stoep
dpoline with great rapidity and force, carrying
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the fertile soil along with it and cutting deep
ravines and gorges.
. As long as the water carries fertile soil, the
underlying country is often benefited by inun-
dation, especially if this happens during the
right time of the year. Soon, however, it is
found that the good surface soil has disappeared,
and the rushing torrents carry unproductive
‘sand, stones, or clay, and smiling fields are
covered with layers of dead soil unfit to produee
a crop for years. The blessing of the proximity
of chains of hills and mountains is turned into a
_eurse, and in most instances by man’s own action.

Almost every book treating of this subject
teems with examples regarding the baneful
results of deforestation which might be cited ;
but we need not go to books, for Nature’s own
proofs are plentiful in this country.

The Hoshiarpur chds, situated ina rich agri-
cultural country in the north of India, are—
owing to the fact that the hills from which they
spring are to a great exfent composed of very
friable and sterile sandstone—one of the most
marked examples of the injury which may result
from the denudation caused by the destrue-
tion of forest growth. Year by year consider-
able additional areas are covered by uuproduc-
tive sand, causing an incaleulable loss to the
country, which may be gauged by the fret that
the loss in land-revenue alone since the last set-

. tlement was made is/said to amount to R90,000
per annum, Sufficient proof exists that the hiils
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in question were once densely wooded, and that
the destructive torrents did mnot then exist.
Afforestation would cure the evil and form a

monument to Indian forestry that eould not

easily be equalled.
The hill range between Mahasu and Fagu, in

the vicinity of Simla, well known to all resi-

dents, was, as late as 1868, covered by a magni-
ficent forest of Spruce, Silver-Fir, Blue-Pine,

Deodar and Oaks. The ground was subsequently

oleared for potato fields, and some fine crops of
excellent potatoes were gathered. Now, how-

ever, the soil has been washed down into thev,
ravines, the fields have to a great extent disap-

peared, and the barren hillside is cut up by the
dry stony beds of Alpine torrents. These are

but a few of the many examples in the Hima-

layasand sub-Himalayas where cause and effect

may both be traced within the time of our

occupation of India. Results of former and

more ancient causes are discernible wherever
the eye is cast.

Proofs of the lamentable consequences of
deforestation in other parts of India are not
wanting.

‘Denudation in the Ceded Districts of the
Madras Presidency yearly covers with sand fresh
areas of formerly culturable land. Even in the
comparatively well-wooded valley of Pullampet,
Cuddapah District, the consequences of denud-
ation (due to indiscriminate cutting and over-
 §razing) ave becoming very marked.

e ——— e e,
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In Kanara numerous instances are reported
where spice gardens near the Ghats have had to
be abandoned on account of the destruction of
. the forests in the vicinity, and even within the
once moist and cool valleys of the Sirsi and
Siddapur ranges, gardens were deserted soon
after the hillsides had been cleared of forest
growth,

Similar observations have been made in'

Assam, where the surface-soil in many tea-
gardens has heen washed away, and “where the

yield has consequently dwindled down tonext -

to nothing.

- The Ratnagiri District, in the Bombay Pre-

gidency, is almost bare up to the erest of the
Ghats, and here, Sir Dietrich Brandis says, the
effects of denudation have shown themselves in
this way :—

“ There are four principal streams in the district, which,
rising in the Ghat mountains, run a short course to the
sea, all of which were formerly navigable and important
for the trade of the country. For small boats they are
still navigable, but they are gradually silting up because
. the hills at their head-waters have become denuded of
forests,”

The slopes on the west coast of the Bombay
Presidensy were onge, evon during the earlior
days of British occupation, clad with magnificent
and most valuahle and extensive Teak forests ;
" but these have long since disappeared.

The denudation of the Deccan highlands and
the Eastern Ghats has resulted, in the gradual
silting up of rivers. When the English, French

QL
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and Dufch first made settlements on the Coro-
mandel Coast, they were able to ake ships up
the rivers Godavari and Kistna. Narasapur
(English) and Yanaon (French) on the Goda-
vari, though now only approacifable by small
native crafts at high tide, were once the chief
ports for that part of the coast. At Masuli-
patam the Dutch ships used to come close up to
the fort, but now even native vessels of small
draught have to anchor 5 miles out in the roads.

It is also said that a hundred years ago, when
the Ganjam town and fort were places of con-
siderable importance on the Madras goast, small
sea-going vessels used to cross the bar of the
river and lie at anchor oppesite the fort— a

place where there is now barely 2 feet of water
in the dry season. Dr. Gibson, the first Con-
servator of Forests in the Bombay Presidency
(1847), gives, in one of his earlier reports, a
list of creeks and rivers on the Malabar Coast
where ships used to ride at anchor, and which
had silted ap within the memory of men then
living. TLake Fife, near Poona, in the Bombay
Presideney, the catchment area of which is
greafly denuded, is, it is believed, rapidly silting
up. The cost of this maguificent work was
£1,000,000.

The increased suddenness and violence of
floods in hill-streanis, as an immediate, conse-
quence of the destruction of forests on their
catchment aveas, have been noticed in many
parts of the eountry. The most remarkable
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observations in this respect have been made by
the officers on the Jummna Canal, with regard
to the streams opening into this waterway.
From the Cuddapah Distriet, in the Madras
Presidency, similar reports have been received,
and. it is stated that the floods in the Gandaleru,
Ganjana, and Moshtiyem hill-streams, which
take their rise in the Seshachellam hills, have
inereased in suddenness and violence since the
density of the forests on their catchment areas
has decreased.

The periodically, recurring breaches in the
- railway embankments, especially those of July
1866, are, there is good reason to believe, due
to the denudation of the Sewaliks and other
sub-Himalayan hills.

In the same way as the hurtful effect of
deforestation on soil and drainage is chiefly felt
when the ground is hilly and in a degree pro-
portionate to its steepness, the beneficial effect
of the action of forests in this respect is greatest
under similar circumstances. It would again
be easy to quote numerous examples based on
observations made in other countries, and it
would be more excusable, as results due to
strict conservancy are much rarver in India
than warning examples ; for only comipletely
stocked forests which are free from conflagra-
tion, and the ground of which is covered with

dead leaves, twigs and vegetable mould, have

‘an appreciable effect as regards protection of
the soil and regulation of sub-scil drainage.

6L
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Open forests, in which the grass and vegetable
debris are consumed by annual fires, or from
which the mould and dead leaves and twigs
are constantly removed by “sur” or rab®
collectors, have no effect in this respect.

In Chamba, Kulu, Bashahr, and in the im-
mediate vicinity of Simla, the results of strict
conservancy in protecting the soil and in regu-
lating the water-supply are clearly discernible
to every one who has re-visited these localities
after an absence of ten or twelve years; but
these observations are perhaps too general to
carry conviction.

The beneficial effect of forests properly pro-
tected was, however, very marked in the
following case. In 1878 a road was built from
Ellichpur in Berar into the heart of the Mel-
ghat forests, which had been protecied against
fire for ten years, and had consequently become
in most parts completely stocked with a heavy
layer of old leaves and grass on the ground.
The road runs partly through the forest thus
protected and partly through the open or un-
reserved forests, where no protection had been
attempted, and the Executive Engineer who
constructed the road wrote as follofvs regarding
the effect of protection upon floods in that part
of the country :—

“ Dauring the late heavy rain, v¢2. 4 inches in 24 hours
in the begmmng of June 1897, T had four bridges in
construction in the Bairagarh Reserve on the L)hd\pur-
Fili rosd, gz, Nos, 18, 19, 22, and 23, The foundations

CL
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of these bridges were not finished, and T expected much
damage to them by the early rains. Much to my sur-
prise I found that when the rain was finished none of
the nalas over which these bridges are being constructed
had been in flood, and no damage had been done to the
foundations. In the unreserved forests, between Siras-
baa . and Ellichpur, all the nzafas had been in flood, and I
attribute’ the escape of the foundations of the bridges in
the reserve to the rain having been absorbed by the old
fallen leaves and grass, thus showing the protective
power. of forests to bridges in preventmg sudden heavy
floods.”

Interesting observations regarding the ap-
pearance and disappearance of springs, follow- [
ing in the wake of protection or disafforestation, |
have been made by Babu Ladha Singh, late \
Extra-Assistant Conservator of Forests in the
Punjab, and are illustrated by maps. -

In the Trichinopoly District, Madras Pre-
sidency, considerable planting operations have
been carried on during the past ten or twelve -
years along the banks of the Cauvery. Observ-
ations prove that whereas wells from 6 to 10

o feet deep in the plantations are well supplied
with water throughout the hot weather, even
when the river and neighbouring channels are
quite dry, wells 15 feet deep on unplanted land
in the neighbourhood, on the same level and
otherwise similarly sitated, are quite dry
throughout the hot months.

The influence forests exercise in controlling
and regulating the water-supply, especially in
hilly eountries, is not only recognised, through-~
out the seientific world, but acted up to; and
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especially in France large sums of money are
spent and much energy and ability are brought
to bear upon the question in re-afforesting of
the Alps and the Pyrenees. =

The question is of even greater importance
for India than in Europe, and no better argu-
ments with regard to this can be brought for-
ward than those used by Sir Dietrich Brandis
in his pamphlet entiled ‘ Progress of Forestry
in India.”

“In a large portion of India the crops depend either
partially or wholly upon irrigation, and the water is
derived from tanks, wells, or rivers. The tanks are
water reservoirs of various extent, generally constructed
by damming up a stream or river in & convenient place ;
but there are also pmaller storage tanks, which are fed

only by the surface drainage flowing direct from the -

catchment area. Tanks of this latter description would
store the largest proportion possible of the water coming
from the catchment area, if that area were made imper=
meable to the rain which falls upon it. In such casos
trees and forests upon the catchment area are injurious,
and geveral instances have been observed where such
tanks have ceased to be filled since the forest on fheir
catchinent area has become dense and heavy, It is
different, with the larger tanks, which are fed by springs
and streams. Theso benefit'largely by thick forest
growth upon their catchment area, The area irvigated
from wells in the different parts of Indiasis very large,
Thys, in the Madras Presidency two million acres are
irrigated from wells, while three million acres are irri-
gated from rivers and tanks. There is no reagon to
beliove that forest growth on level ground has the effect
of mising the sub-soil water level, which is tapped by the,
wells; but wells are frequently dug at the bottom of a
\glley O near the bed ofa stream, and in Such places

- B
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there is ground for believing that the underground

oy > water stratum which is tapped by the wells will be

supplied more plentifully, and that the supply will be

maintained longer during the dry season if the hills

; which. surround the valley are clothed with dense forest

growth, Wells of this description are numerous in

Ajmer and Merwara and one of the objects for forming

the forest reserves in thoge districts was to improve the
water-supply in these wells.

The Indian rivers which feed the canals used for
irrigation are of two classes. The Ganges and Indus,
and their tributaries, are fed by the snow. which falls on
the Himalaya mountains and by the plentiful summer
raing of the monsoon. The water-supply of these lurge-
rivers cannot materially be affected by the small forest
area which it may be possible to place under good
management on those mountains, but between these
big streams a large number of smaller rivers exist, the
drainage ares of which is situated in the lower hills and
‘which join the main streams below their debouchment
from the mountainous region. Of the other rivers which
are used for irrigation, the most important are the Sone
in Bengal, the Mahanadi in Orissa, and the Godavari, -
Kistna and Cauvery in the Madras Presidency. These
rivers and their feeders rise in the hills of Southern and
Central India, which derive their water-supply chiefly
from the summer rains of the south-west monsoon, In
regard to these rivers there is good ground for believing
that their water-supply is largely affected by the forest
growth upon their catchment area, and that in some
cases denudation hag already done great damage in this
respect.

The Tambrapami, in the Tinnevelly District, is one
of the smaller rivers used for irrigation in India. Its
catchment area is 1,739 square miles, of which 1,380 are
in the plains and 850 sguare miles in the hills on the
eastern glopeg of the Ghits: This river il‘l'iga,tes the
large avea of 170,000 acves or 265 square miles, of rice-
ficlds, more than one-third of which bears two crops, It
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is a beautiful sight to see this large expanse of brilliantly
green fields at a time when the country around is
parched and barren. This river carries down into the
plains a very large proportion of the rain which falls
upon its catchment area, and there is good ground for
believing that if the forests, which fortunately are dense
and extensive near its head waters, were cleared, a larger
proportion of the rain water would belost by evapora-
tion, and that the supply, which now flows almost
uniformly during the greater part of the year, would
come down in sudden rushes after each heavy fall of
rain, and would be more irregular.

The necessity of a vigorous forest policy was Farly:Forest goicy

after Bpritish oecn-

thus strongly indicated from the earliest days prios.

of British occupation of India, but it was not
| understood ; and questions which were consi-
~dered of more immediate importance' pressed
its claim into the back-ground. i
Our earlier administrators, occupied with
the building up of an Empire, probably never
thought of the important part forests have
always played, play,now, and will for ever play
in the household of nature, or of the immense
influence they exercise on the physical well-
_being of a country; while as a necessity for
the people, and as a revenue-yielding property,
they were considered insignificant. Only under
exceptional circumstances could their produce
be transformed into money. The people took
all that they required for their simple wants
where they found it. Trade in forest produce
and wood-cohsuming industries were in their
infaney, and for a considerable time the de-
mands of the Government and of the eountry

| I
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generally were met without difficulty. This
being the case, no doubts crossed the minds of
our earlier administrators, but that this state of
things could and would continue for ever, 10
apprehension was felt that the supply of
forest produce would ever fall short of the
demand, and forests were considered as an
obstruction to agriculture rather than other-
ise, and consequently a bar to the prosperity
of the Empire. It was the watchword of the
time to bring everywhere more extensive forest
areas under cultivation, and the whole policy

tended in that directions The direct and in- -
" direct value of forest was under-estimated, as is

clearly exhibited by the provisions of many ofi
the earlier settlements; especially in Bengal and
the Punjab, which transferred large forest areas
for ever to landholders or to the cultivators of
the- country, who at that period had neither &

right to them nor in many instances even appre-

ciated the boon granted to them, as they valued
the areas as little as the Government which gave
them. In the Central Provinces, efforts—
which however, in most instances, luckily
failed —were made after the last settlement to
sell outright all Government forests, except a
few to be reserved for the production of timber
for Public works. Frequently, when the forests
were not entirely alienated, the main rights of
user, which constitute the valme of the posses-
sion of forests, were abandoned in favour of the
cultivator. i

G,
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This was naturally a transitory state, for, with
the advance of modern civilization, the demands
both of the trade and of the population
increased, whereas the forests diminigshed in
size. Railways spread and forest growth dis-
appeared with an incredible rapidity within
reach of the lines, partly on account of the
direct demands made on them for construetive
works and fuel—demands which were fre-
quently met by an exploitation carried on in a
reckless and wasteful manner—and partly on
account of the increased impetus given to cul-
tivation. Flocks and herds, moreover, multiplied

more rapidly on account of the security afforded

under a settled Government, and in conse-
quence of the higher .,prices that could We
realized for cattle ; and whilst, on the one hand,
civilisation thus made daily increasing demands
for forest produce, a great part of India's
population was (and is) weaned only with the
greatest difficulty from their pastoral, semi-

* nomadic habits, and wasteful methods of culti-

vation, as practised by savage and early settlers.
The concomitants of both the momad and the
backwoods cultivator are forest fires, and oue
Indian forests were thus exposed at the same
time to the legitimate demands of rapidly
spreading modern civilisation, and the whste
which accompanies a more primitive state of
The true state of affaivs wasnot, how-
SVEr, ‘recogmized until Joeal wants, and failures
to supply them, wore folf, "Phis happenod

=3
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comparatively early, mainly with regard ‘to
timber for ship-building ; but in most instances
the solution of the difficulties encountered was
sought for in improved methods of exploitation
both by direct Government agencies or through
contractors and lessees, and even when protection
was accorded, this was for many years not
extended to the forests as a defined organism in
the household of Nature, but merely to a few
marketable species.

It would be futile and of no special inter-
est to follow up the various efforts made in
this direction in great detail. The earliest record
of these attempts is the formation of a
timber syndicate in Malabar in 1796, with
Mr. Machnochie of the Medical Service as the
leading spirit. Some time later this syndicate

eollapsed, but other agencies, purely connected

* with the supply of timber for the navy, were

opened, closed and re-opened from time to time.
The early history of the Tenasserim forests

shows similar features, though to a somewhat -

lesser degree, resulting, however, in leases for
a long period, which were till quite recently
a thorn in the side of the present adminis-
tration, especially as the conditions thereof did
not sufficiently safeguard the future of the
forests. Similar attempts to provide supplies
solely hy improved methods of extraction grew
up in other provinces and, under the impetus
given by railway construction, continued to
within comparatively recent periods.

SL.
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Such efforts naturally did not improve Zirst attempts at
Forest administra

matters, and led to the ruin of much valuable tion. '
forests, especially in the vicinity of floating
streams, or near other means of communication.
But even during the earlier period some far-
seeing people existed who foresaw that the then
existing state of things could not go on. A
feeling of unrest sprang up and it was felt that
something must be done to prevent an ultimate
drying up of supplies. The see-saw of action
and re-action which took place in censequence
is an interesting study, and though the main-
spring of movement was merely the main-
tenance of the supply of certain species of tim-
ber (at the outset of Teak only), and not the
physical advantages derivable from forest con-
servancy ; and though, as at present, an inered-
ible amount of ignorance and vacillation was
displayed occasiontlly and but few permanent
results were achieved, the fact remains that this
period forms the approach, uneven and discon- '
nected though it may be, to our present system
of forest conservancy.

During the earliest days of British occupation,
the Teak forests of Malabar were regarded as

\

private property, but it was soon ascertained \h
i

!

that Tippoo Sahib, during his deminion, had
regarded the Teak as a royal tree; and as the
same royal right in these trees existed in the
neighbouring States of Cochin and Travancore,

this "ief‘v' ofithe case was adopted. |
The first StC‘-p .iOW

ards forest congervancy was

!
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an order issued by the Bengal-Bombay Joint
Commission, appointed to enquire into the
internal circumstances of Malabar and to make
regulations prohibiting the felling of Teak
below 21 inches in girth. Nothing further
happened till 1805, when a despatch was
received from the Court of Directors, enquiring
to what-extent the King’s Navy might, in view
of the growing deficiency of Oak in England,
depend on a permanent supply of Teak timber
fiom ‘Malabar. This enquiry resulted in the
immediate appointment of a forest committee,

charged with a very comprehensive programme -

of enquiry regarding not merely the forests but
the status of the proprietary rights in them.
The reports submitted showed that the capacity
of the forests in mature timber had been over-
rated, that the nearer forests had been almost
cut out, and that it would entail the construc-
tion of costly roads to exploit the more distant
parts ; but that protection would result in the
gradual formation of a valuable property. The
_immediate result was a general proclamation,
declaring that the royalty right in Teak trees
claimed by former Governments was vested in
the Company, and prohibiting all further
unauthorised folling of such trees. Under
further pressure of the Home Government,
and with regard to future strength of the
King’s Navy, it was decided to appoint a special
officer acquainted with the langnage and habits
of the people and having a knowledge of forests,

CL,
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with a view to the preservation and improved
production of Teak and other timbers suitable
for ship-building.

Thus, Captain Watson of the Police was on
the 10th November 1808 appointed the first
Conservator of Forests in India. He had great
powers given to him under the proclamation of
April 1807, which was, to say the least, some-
what vague both as regards scope and extent of
interference contemplated, and he used them
with great energy and less discretion. Within
a couple of years he had succeeded in establish-
ing a timber monopoly throughout Malabar.
Travancore, and practically annihilated more or

|
|

less all private rights in the forests by assuming |

their non-existence. ‘

The Government had a plentiful and cheap
timber supply during his reign and that of his
immediate successors, and matters were alloyed
to drift. However, the general discontent
excited amongst Proprietors as well astraders

rose to such a pitch that on the recommendation |

of the then Governor of Madras (Sir Thomas
Munro), and after consideration by the Supreme
Government, the Conservatorship was abolished
in 1823. _

From 1806 to 1823, though apparently
nothing was done for their regeneration, the
Malabar forests had received some sort of

profection by means of this probably unjustifi- -

able monopoly, but subsequently a terrible
reaction set in, and the¢ benefits which had

A\\
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acerued to the forests were annihilated. The
landholders re-occupied the forests, to many
of which they had apparently no hetter claim
than that they took possession thereof during the
first days of the reign of the Company.*

® How ' shadowy these claims Hyven the entirely
frequently were is fully evidenced undisputed Govern-

by the well known Kanara case
(Indian Law Reports, Bombay ment  forests were

series, Volume III of 1879, during this period
Appellate, Civil, pages 452 to visited 'b'y almost un-

785), a case which should be read : ;
by every Forest and Foress Yestrictedfellings, en-

Settlement Officer. couraged, rather than

restricted, by one of those timber agencies

~mentioned on a previous page, who under the
supervision of an officer of the Indian Navy
made large advances for timber to native con-
tractors. The natural consequence was that
large forest areas were entirely lost to Govern-
ment never to be recovered, others were ruined,
and many of those at the water’s edge were
devastated for good and all. The consequence
of such reckless working was that within a few
years the available supply of really first-class
| timber contracted and the prices rose. As
early as 1831 the Indian Navy Board recom-
mended the re-establishment of the Conservator-
ship. The Madras Board of Revenue was
consulted, and on being reminded in’ 1837,
when a report was received about the miserable

state of the Travancore forests, promised to

formulate their proposals.
In 1838, when submitting various reports

L,
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from Collectors containing more or less practieal
proposals, they merely suggested that interfers
ence, if at all necessary for the conservation
of Teak forests, should be exercised by the
Revenue officer and not by an independent
authority, and that the former might be
authorised to take steps to prevent the cutting
of small timber and under-sized trees.

On receipt of this, the question was nexf
referred to the Madras Military Board for an
expression of their opimion. Many more or
less valuable reports were written, but no practi-
cal results were achieved for years. As late as
1842 the Court of Directors considered that
some Teak plantations of limited extent might
be established to safeguard the future, and that
the present supply could best be arranged under
contracts. In support of this view they refer-
red to the success 'of this Iatter measure in the
Tenasserim fovests, losing sight of the fact that

the operations in ﬂns province were still backed |

by large forest traots containing still larger
quantities of full-sized trees. I cannot leave
these old records without mentioning M,
Conolly, who was during part of this period

Colleetor of Malabar. ' This officer did yeoman’s

service in the interest of forestry, He urged
his views again.and again, succeeded in creats
ing a small local Forest Department, costing

R314-8 per mensem, framed some simple local

rules, and in 1842, in order to provide timber
for his district’ when the forest which he saw
K
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rapidly disappearing should be exhausted, he
laid the foundation of the now famous and valu-
able Nilambur plantationr. Though the neces-

. sity of scientific advice was beginning to be

more constantly urged, it was not till 1847 that
the Bombay Government appointed Dr. Gibson
as Conservator of Forests, after he had served
for some years as interim Conservator in addi-
tion to his duties in connection with the botan-
ical gardens, ,
Madras followed swit some years later, and
in 1856 appointed Dr. Cleghorn to be Conserv-
ator of Forests in that presidency. Both these

.~ officers signalled their appointmeunt by some

valuable reports, in which the physical value of
the forests was for the first time taken into con-
gideration. Dr. Gibson showed that the whole-
sale destruction of the forests which had taken
place during preceding years by overfelling, but
above all by the rapid increase of shifting cul-
tivation, had led to the silting up of rivers,
which thirty years previously had been known
to bo free. Dr. Cleghorn’s early reports and
letters move much on the the same line, and
both officers strongly advocated that Govern-
ment should claim and exercise the proprietary
yight to all such forests as could not he clearly
proved to be private property, astricter conserv-
ative control, and above all an immediate
vostriction of shifting cultivation in the hills.

The seriousness of the situation was not, how-
ever, recognized and none of the steps recom-

G
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mended by them took effect till much later,.
and forest conservancy in those provinces hardly
rose above the level of a revenue adminis<
tration. As a matter of fact hardly anybody/
believed in the possibility of a conscrvativo{
treatment of State forest property through a
State department ever being remunerative.
In the Tenasserim forests, as in the whole of
Burma, the Teak was a royal tree long before
the British occupation of any portion of the
kingdom. This was an indisputable fact and
rendered matters much easier than on the west
coast of India. From the wvery outset there
was a considerable consumption in the harbours
of Burma, and the interest of the Government !
was awakened at an early period.
 In 1827, Dr. Wallich was deputed to ex-
amine the forest resources of the country akid'
declared them fo he unrivalled when compared
with those in any of the other possessions of the !
East India Company. He warned the Gov-
ernment, howevery not to consider them in-
exhaustible, and pointed out that ample though
they were, they would disappear under the
steady increasing demands for Teak, unless
placed under systematic and conservative man-
agement. * Unless the principle be acted upon
from the very outset,” he writes, “T will ven-
ture to prediet that private enterprise will very
soon render fruitless all endeayours to perpe-
tuate the supplies for the public seryices, and
one of the principal and most certain soureces of
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revenue of this Province will thus be irrevoc-
ably lost.” Unfortunately Dr. Wallich appears
to have had but hazy ideas of the principles
of sylviculture and forest organization, and re-
corded some very questionable opinions on both

points, advocating not merely the forestalling

of the possibility of the forests, but ignoring
the sylvicultural requirements of Teak by say-
~ ing that it would be proper to cut down all the
full-sized Teak as soon as this could possibly be
done, inorder to speedily realize a large con-
signment of valuable timber and to afford
room for supplying fresh additions to the num-
ber of trees in the forests. This was wrong,
even though he qualified his opinion by recom-
mending fire protection, the removal of trees
of inferior species, and the protection of sound,
young and under-sized Teak.

Dr. Wallieh’s advice was but partially

accepted. As a large number of full-sized trees

were in evidence, the forests were thrown open
to speculators in 1829, who paid an ad calorem
duty on the timber extracted. They were not
otherwise interfered with, and fire-protection
was not introduced. Though as late as 1842the
Court of Directors still quoted the excellence
of these arrangements amd recommended
cimilar ones for Malabar, anxiety as to the
future of the forests began to be felt loeally in
1937, and Dr. Helfer, who was deputed to
oxamine them, found a great absence of young
growth and recommended the establishment of

QL
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extensive plantations. A further period of
inaction followed on the part of the authorities,
but not on that of the private exploiters.

In 1841 it was proposed that all old leases
and contracts should be cancelled and new . '.
agreements, containing suitable conditions by
which it was intended to safeguard the future |
of the forests, should be issued. ; o

This proposal met with considerable opposi-
tion, and pressure was even brought to bear on
the Court of Directors. However, the measure \ "
was ultimately carried, and leases were granted |
under the new conditions, the principal one of
which was the planting of five seedlings for
every Teak tree felled, and secondly, the power |, M
of cancellation in case any of the conditions |
remained unfulfilled. This power was in
some instances put into effect, but as fivad
protection was not one of the conditions, it was i
impossible to control the planting of saplings, ‘!
even had means of conirol existed, which was
not the case. Its true Mr. Colvin, the then
Commissioner, organized a small Forost Depart-
ment in 1847, but it was quite inadequate to
cope with the business, and matters wers other W\
wise allowed to remain as they were.

In 1852 the Provinee of Pegu was annexed, 7% dowil O
For nearly a hundred vears Teak timber had {7 ot
been one of the staple exports from Rangoon
and the forests had been claimed as royal
property by the Alompra dynasty. Following {1 -
this precedent all forests were declared tobe | | U
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Government property almost immediately after

the annexation, and Dr. McClelland was

appointed Superintendent thereof. Although
- the forests were the undisputed property of

Government, their spoliation and development,

‘as development is understood by the merchants
~ sharing in the scramble and profits, began on
, much the same lines as had heen witnessed in
| Southern India and Tenasserim. In 1854 Dr.
(' MeClelland, who for months had been travel-
' ling in the forests, submitted a report in which

he proposed certain curtailments to the ex-
J ploitation by private parties.

This report evoked a memorable reply by the
Government of India, dated 3rd August 1855,
in which Lord Dalhousie laid down, for the
Airst time, the outline of a permanent policy
for forest administration.

This was a great step in advance, and the
man to carry out such policy in the face of the
most strenuous opposition was found in Mr.
Dietrich Brandis, who was appointed in
January 1856 Superintendent of Forests in
Pegu. With this appointment, the dawn of
scientific forestry in India began, In 1857, the
forests of W'enasserim and Martaban were added
to his charge, It became at once evident that -
a master-hand and mind had got hold of the
rudder. It would lead me too far to follow
Mzr. Brandis through the next five years of
incessant work and struggle. A worthy record
of this can be found in the * Indian Forester
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of August 1884. He introduced from the outset
principles of enumeration and organization of
the working of the forests, which still form the
basis of our working-plans, as well as the
system of native contractors, which in its
present development enables us to take the
exploitation of the vast forest areas of Burma
into our own hands, or at least to enforce
suitable conditions and prices from private
timber firms. In fact he created a practical
system for the working of the forests under his
charge,

He also introduced measures for the protec-
tion and, improvement of the forests, and
correctly foresaw that if the people of the
country could evér be brought to plant Teak in
their shiffing cultivation, this would be likely
to become the most efficient mode of artificially
roproducing the troe. e left before practical
effect could be given to this, and the idea lay
fallow for many years afterwards, but the
prophecy has become true nevertheless.

Those merecantile firms in Burma, who, apart
from paying a very low duty, had had the freo
run of the Government forests were naturally

indisposed to accept this position and to see

this source of revenue closed to them by the
strength of a single man, and in 1860 to 1862 a
combination of merchants pressed once move
for the general introduction of exploitation by
private enterprise. Mr, Brandis was attacked
from all sides, and after a long struggle he had

\
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to give way, at least partially, under direct
orders from Calcutta, to which place the field

of strife had been removed. The greater portion

of the Pegu forests was thrown open to lessees,
but the selection of the trees to be felled and
their girdling was placed under the control of
the Forest Department, and more practical and
stringent conditions than those which only
nominally. safeguarded the previous exploit-
ation leases and permits were introduced.
Moreover, the Tharrawaddy forests remained
unconditionally subject to departmental ex-
ploitation and were worked as they are mow
by departmental contractors. This was lucky,

for, as years went on, this retention proved the

correctness of Mr, Brandis’ views ; for whereas
the State incurred heavy financial losses—prob-
ably far above R1,00,00,000—by private ex-
ploitation of the forests thrown open to private
enferprise, the Tharrawaddy forests soon
became and have remained up to datea source
of a large regular income. The selection by
the Forest Department of trees to be exploited
curtailed the number annually girdled to the
permanent annual production of each forest,
whereas the merchants were anxious to remove
all saleable timber regardless of the future. In
consequence one.more determined attack was
made on Mr, Brandis’ poliey in Burma, which
was branded as destrmefive of all hope of
making the forests of the Province a source of

revenue fo Government, a source of supply for

SL.
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timber and an element of wealth and prosperity
to the country. It was demanded that the
lessees themselves should girdle all marketable
timber and that the departmental girdling
which Mr. Brandis had introduced should be
abolished.

The utter fallacy of these proposals are now
evident to every one, but at the time they were
hacked up by the Conservator of Forests and
recommended by the Local Government. The
struggle was a severe one, but Mr. Brandis
gained the day. Had he not done so, the forests
of Pegu would have been sacrificed, and if
scems to me probable that the present resumé
of the successful development of the Indian
Forest Department could never have been
written.

The forests in other provinces were used as
the produce was needed, but no attempts were

ever made to conserve and protect them, with

the exception of those in the Punjab, where, i

under ¢he far-seeing guidance of Mr. Richard
Temple, the forest rules of 1855 and subse-
quent years were promulgated. In Deeember
1862 Mr. Brandis was placed on special duty
with the Government of India to assist in
organizing forest administration in other prov-
inces, and on the 1st April 1864 he was ap-
» pointed the first Inspector-General of Forests
to the Government of India. This was the
break of day for forest administration in India,
and our history dates from this period.
L
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i

vy o and) The new Department was, in the first in-

its development. L stance. placed under the Secwtarym the Public
‘Works Department and in charge of the
!;']E[onourable Member of that Department.
. In 1871 it was made part of the business of the
' vnewly constituted Department of Revenue and
| Agriculture. On the abolishment of this De-
‘ partment m 1879 the forest business was trans-
AR ferred to the Home Department, but retrans-
g ferred in 1886 to the Department of Revenue
and Agriculture which had been re-formed in
1881,  Eversince 1871 the Forest Department
. - has been in'charge of the Honourable Member
holding the portfolio of the Home Department.
Mr. (now Sir) Diefrich Brandis was the first
Inspector-General of Forests, and held this
office from 1st April 1864 to 23rd April 1883.
He was succeeded by Dr. W. Schlich, who
retained the post till 31st December 1888, when
he was succeeded by the writer, who is still in
charge. However, Sir Dietrich Brandis was
placed on special ' duty on the 16th October
1881, and Dr, Schhch who actéd in his place, had
uninterrupted chargo till 25th February 1885,
when in his turn he was relieved by myself, and
it will therefore be convenient to adopt the
periods from 1864-65 to 1880-81, 1881-82 to
1884-85 and 1885-86 up to date.
During the first period, the following officers °
officiated as Inspector-General of Forests :—
Captain B. €. 8. Williams, R.E., from 18th
April 1865 to Tth May 1866 ; Dr. H, Cleghorn
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from 7th May 1866 to 14th March 1867 ; Col-
onel G. F. Pearson, M.S.C., from 29th J anuary
1871 to 29th December 1872 ; Mr. B. H.
Baden-Powell, from 8)th December 1872 to Sth
April 1874, During the third period Colonel
F. Bailey, R E., officiated from 3rd August
1887 till 81st October 1887, 'and Mr. H. O.
Hill from 7th Auguast 1889 to 1st March 1891,
from 22nd December 1893 to 21st March 1894,
from 19th February 1595 to 1st April 1896,
and from 8th July 1899 to 8th October 1899.

Once the necossity of an organised Forest orjanization of the

Administration throughout the country had
been recognised, the Government of India

proceeded, with its customary energy, to create

and develop a Forest Department for the great
work before it. As already mentioned, Con-
servators of Forests had been appointed in Bom-
bay in 1847, in Madras in 1856, and for the
United Burma Provinces in 1857. The begin-
ning of the organization of a Forest Department;
in the other Indiant Provinces took place in the
following order :—
North-Western Proviness —18350, under Com-
missioners; and in 1858 under a Conser-
- vator.
Central Provinces—1860,
Oudh—1861.
Punjabh—1864.
C'oorg—1864. LT
Bengal-—1864,
Assam—1868,

3
!
i
f

/

|

——

Forest  Departuend
and <ts growlh, ‘



8 FORESTRY IN BRITISH INDIA.

Berar—1865, amalgamated with the Central
Provinces ; and in 1£68 as a separate charge.
As work increased, experience taught that
several provinces were too large to remain in
charge of one Conservator, and thus Bombay
was divided into three Conservatorships in
1873 ; Assam was separated from Bengal in
1874 ; Burma was divided intotwo Conservator-
ships in 1876 : the North-Western Provinces
and Oudh were formed into three Circles in
1878 ; and Madras was separated info a North-
ern and a Southern Circle in 1883.
Since then some further changes have taken
place ; the Central Provinces were divided into

- two Circles in 1889. In 1886 two new Circles

were added in Burma, owing to the conquest of
Upper Burma. Madras was divided into three
Circles in 1891 and Bombay into four in 1892.
From the beginning it was recognized that the
Forest Range must ulfimately form the unit
of forest administration ; but for many reasons
it was quite impossible to enlist this agency
before a controlling staff had been provided.

Bven this took some time. No officers were
available specially trained for the work, and the
earlier appointments had to be filled by mon
selected from other branches of the Public
SErViCes.

Officers were as a rule chosen who had previ-
ously shown qualifications for forest life and
forest management.,, In some instances they
were naturalists, in others sportsmen. Allowing,

QL.
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however, even for such special selection, the ap-
titude with which the majority of these officers
found themselves after a short time at home in
their new sphere is astonishing and hizhly cre-
ditable, proving once again the spec"i/al adapta-
bility of the English race for administrative work
of any kind. Many amongst those appointed
without special previous training- have left
their permanent mark in the history of the
progress of forest administration in India, and
names such as those of Pearson, Doveton,
Campbell-Walker, Bailey and Shuttleworth will
long be remembered in the annals of the Depart-
ment.

The first graded list of Conservators, Deputy
and Assistant Conservators under the Govern-
ment of India was published in 1869, when
the staff consisted of 57 officers, costing R94,618
per annum.

Increased work and the growing require-
ments of the administration necessitated con-
stant additions, and in 1882 the staff already
consisted of 94 officers in the Controlling grades,
costing 16,29,424 per anmmum. The decrease in
the average monthly rate of pay, which was
much too low from the outset, was mainly due
to the appointment of ma = junior officers,
without making the mnecel;«5" provision for
their advancement to highedr grades. The con-
sequence was stagnation in promotion and the
natural accessory—dissatisfaction—amongst a
deserving body of servands of the State, who

[
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could barely hope to attain to the grade of
Deputy Conservator on £500 per mensem undcx
12 to 15 yeaxrs of service.

The Government of India recognized the
hardships of. the case, and with the previous
“sanction of Her Majesty’s Secrotary of State,
the Department was reorganized on the 3rd
September 1882 on the scale recommended by,
Dr. Schlich, then Conservator of Forests. The
number of officers was raised from 94 to 100,
and the average pay was fixed at R642 per
mensem. The increase of the average in the
Confrolling Staff was caused by providing a
more suitable proportion of appointments in the
higher grades.

Soon after the reorganization had taken
place, it was found necessary to add thres
_officers in Burma and three in Assam, and one
for Baluchistan. These appointments again
caused a fall in the average pay, from R642
to R628 per mensem.

The Controlling Staff under the Government
of India stood in 1885 as follows :—

Conservators of Forests (11,000,

1,250, 1,600) . LRI
Deputy Conservators of Forests

(R550, 650, 800, 900) ) ’ 5b
Assistant Cnn- ators of IForests

(R250, )] : ; . 98

Speeial a.ppt,:mtmu.hjfs connected with
the Forest School, Forest Surveys,
and Working-Plans (R600 to 900) . 4

Torarn ; —1_1).7

L.
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The Forest officers serving in all provineces
under the Government of India were originally
borne on one list, and promotion was regulated
accordingly. The injustice of this was soon
apparent, as officers in the healthy hill climate
of the North-Western Provinces and the Punjab
benefited by the greater mortality in Burma
and other hot-beds of fever, where the official
existence of a Forest officer is naturally shorter,
The Forest staff was therefore gradually local-
ised, and was in 1885 distributed as follows :—

Deputy |Assistant

Provincial List, o tosny” [Conserv-|Conserv- | Torax,
= ators. ators,
1. Bengal-Assam ) : - 2 9 22

2. North-Western Provinces and
Oudh (with Ajmer) 2 ; 3 10 8 21

8. Punjab (with Baluchistan) . 1 11 ‘ 7 19

4. Central Provinces—Berar (with
Coorg) . - > 3 2 11 7 20

5, British Burma (with Andamans)| 2 12 7 o1
i

6. Special appointments . Ltk o 4 = 4

Torar .| 10 | 69 + 388 | 107

The Controlling Staff in the Madras Presi-
dency had, since the first organization of the
Department, gradually expanded, and it con-
sisted in December 1882 of 16 officers. At
that time a revolution took place in the whole
forest management of the Presidency, by the
amalgamation of what was locally known as
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the Jungle Conservancy Department with the
Forest Department. This arrangement largely
increased the requirements made on the Forest
staff, and necessitated a considerable increase.
A reorganization was consequently decided on,
and a staff of 24 officers was sanctioned by Her
Majesty’s Secretary of State. Two more ap-
pointments were subsequently added, and the
staff in 1&85 stood as follows :—

Conservators of Forests . : . g 5 2
Deputy Conservators of Forests o . ¢ 14

Assistant Conservators of Forests . . o L iesl0

ToTALS e 26

The monthly average of pay was the same
-as in the Bengal Presidency, viz. R628.

The teorganization of the Bombay Control-
ling Staff took place in November 1883. The
history is the same as that of the Bengal Presi-
dency. The staff had gradually increased to 23
officers, and the average monthly pay had
declined to R551,

The reorganization provided for 27 officers,
with an average monthly pay of R635. The
staff then' stood as follows :—

Conservators of Forests . s . ° ° 3
Deputy Conservators of Forests . S 3 14
Assistant Conservators of Forests . v . 10

Torar 2 27

To this, two more appointments were sub-
sequently added to provide for the extension of
working-plans, raising the total to 29,

@
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To sum up, the Controlling Staff in the three

Presidencies stood as follows in 1884 ;—

Rates of No. of
Pay. Officers.

R R .
Inspector-General of Forests to
the Government of India . 1,700 to 2,000 1

Conservators of Forests . . 1,000 to 1,500 15
Deputy Conservators of Forests 550 to 900 85
Assistant o, 2 e« 250 to 450 B8
Special appointments . . 600 to .900 4

Toran SauE183

Further additions were made to the. staff,
and in 1888 the list stood as follows :—

Rates of No. of \
Pay. Officers,
R R

Inspector-General of Forests to

the Goverment of India . 2,000 4o 2,500 1
Conservators of Forests . . 1,100 to 1,600 1
Deputy Conservators of Forests 550 to 900 100
Assistant  ,, 5 . 260 to 450 64
Speciai appointments . . 600 to 900 2

ToraL . 186

The average pay for India had been main-
tained, but varied considerably in the several
provinces. A reorganization was then proposed,
but was not sanctioned until February 1891.
Under this reorganization, the Imperial Serviee
contained 196 officers on an average pay, in-
cluding Conservators, of R676, ezcluding them
of R6O7.

Under this reorganization, the pay of the
Inspector-General of Forests having previously
been raised from B1,700 to R2,000, to R2,000

M
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to R2,500, that of Conservators was also en-
hanced from 81,000, R1,250 and R1,500 to
R1,100, R1,350 and R1,600. Part of the
scheme was that only 80 per cent. of the Control-
ling Staff should be in future recruited by the
Secretary of State through Cooper’s Hill College,
and that the remaining 20 per cent. should be
filled by the advancement of qualified and
deserving men from the Lower Controlling
Staff, the members of which were to be drawn
from students of the Dehra Dun Forest School
and the Poona College, who had passed through

the lower grades of the service.

Thus the Provincial Forest Service, of which

__more hereafter, was created in contradistinction

to the Tmperial Forest Service, which it is

/ intended shall form the élite.

Tn 1896 further additions were made to pro-
vide for the requirements of Burma, which had,
owing to the recent conquest, not been fully
ascertained.

Under this reorganization the service of
Upper Control was increased to 211, and the
average pay was maintained. The arrange-
ment that 20 per cent. of the appointments of
Deputy and Assistant Conservatorships should
ultimately fall to the Provincial Service was
adhered to.

The sanctioned list now stands as follows,
and it has been decided that any future demands
shall, as far as possible, be met by a direct in-
crease in the upper grades of the Provincial

GL.
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Service, for which an increasing number of
officers become qualified year by year :—

Rates of No, of
pay. Officers.

R R
Inspector-General of Forests to ‘
the Government of India . 2,000 to 2,500 1

Conservators of Forests . » 1,100 to 1,600 19
Deputy Conservators of Forests 550 to 900 122
Assistant » s . 350 to . 450 64
Special appointments . o No fized rates 7
Torax, 213

i

In order to insure a more equal flow of pro-
motion, the services of the Punjab, the Central
Provinces, Coorg, Berar, and Baluchistan were
amalgamated. The obligation to officer Coorg
has, owing to language difficulties, since
been transferred to Madras.

It was proposed*to amalgamate in a similar
manuer the services of the North-Western Prov-
inces and Oudh, Bengal and Assam, but

the Local Governments opposed this at the '

time, and equality of promotion on these small
lists can only be maintained by occasional
inter-provincial transfers,

The growth and gradual development of the

present Provincial Service is somewhat as
follows :—

In the beginning, before the advantage of

special training was recognised and for some
time after, when the number of professionally
trained candidates were less than the demands
of the service, young gentlemen were appointed

as Sub-Assistant Conservators. They entered .



86 FORESTRY IN BRITISH INDIA,

the service with the expectation of being even-
tually transferred into the upper grades of the
service. Many have succeeded, and some
have reached the highest grades of the service
. and have done excellent service to the State.
Some are Conservators now and at the head of
important Native States, others trusted Deputies
in the upper grades; but there can be no
question that the failures outnumbered the
suceesses.

For many years past the Secretary of State
has reserved to himself the right of recruiting
the Imperial Service and of sanctioning any
transfers to it from the lower grades. 'The
last of such transfers were necessitated by the
urgent requirements of Burma, owing to the
annexation of Upper Burma. The reorganiz-
ation of 1891 entirely shut the open door in
this respeet, but provided for better prospects
in the Provineial Service itself.

Previous to this reorganization we had only - -

47 Bub-Assistant Conservatorships on salaries
ranging from R175 to R260 per mensem,
which continued to be available for the
patronage of Liocal Governments, and which
were, as a rule, given fo young men of
European extraction, though their education,
technical and otherwise, was by no means
superior to that of the Native Rangers who
had passed alongside of them through the
Dehra Forest 8ehool. It was evident that
under these circumstances it was hardly pos-

SL.
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sible to build up a thoroughly strong Executive
Service, and it was recognized that in order to
effect this and to attract the best men in suffi-
cient .numbers, the whole of the appointments
of the Provincial Service must become prizes
of the Executive or Rangers Service, and
be obtainable only after service in the lower
branches. This was the principle on which the
Provincial Service was reorganized. '

In the place of 47 appointments of R175 to
R 250, 86 were sanctioned on R250to R350, to
which six have since been added, making a
total of 92. In addition to this, it was decided
to gradually increase the Provineial Service
by the transfer to it in the course of 20 years
of 20 per cent. of the appointments held by
the Imperial Service, The salaries' of these
appointments have been fixed at 8350 to
R600. During the last seven years 19 ap-

& « 27

pointments have thus been transferred, leaving '

24 to be similarly dealt with during the next

18 years. By this time the first appointments
will have risen into the higher grades.

When the reorganization was first promul-
gated, sufficiently qualified men were not avail-
able, and young men of EBuroppan extraction
grasped the situation more rapidly, and came
into the service in considerable numbers. The
first who came had naturally fairly rapid ad-
vancement, but as matters settle themselves

down the fact must not be lost sight of that,

though there will be prizes in the course of
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the next 13 years up to 8600 per mensem, the
average pay of the combined Executive and
Provincial Services will amount only to R134.
The slowest to develop, and even at present
the most backward, was the Executive Service.

" At the outset all work had to be done by the

few officers of the Controlling Staff, or it was
not done at all. We had to find our garde
general in-our oberfirster, the officer in charge
of the administrative unit. It was naturally
a question of the greatest difficulty in almost
every province to obtain men fit for the work,
and their engagement rested entirely in the hands
of Divisional officers and Conservators. Some
good men were doubtless obtained, but also
many a useless Baboo, with no idea of, nor

/interest in, forest work. Gradually an im-

provement took place, and the establishment of
the Forest School at Dehra Dun exercised from
the very outset a decidedly beneficial influence.
The officers in the Executive Staff had, how-
ever, even then mo regular organization, they
were appointed as they were wanted and had
frequently nothing to look forward to. It was,
in consequence, difficult to obtain suitable can-
didates.

Both Madras and Bombay took the lead of
the provinces in the reorganization of their
Subordinate Services, buf that of the former
province was enfirely inadequate. A general
scheme for the reorganization of the Executive
and.-Subordinate staffs was framed in 1887, but

G,
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temporarily dropped, pending the reorganiza-
tion of the Controlling Staff. When this had
been finally sanctioned by the Secretary of State
in 1891, the scheme, brought up to date, was
resubmitted, but was finally sanctioned only
in 1896.

The cost of the Executive and Protective
Forest Services in the Bengal and Madras
Presidencies was raised from R8,77,422 to
R11,98,068, and now stands, including Bom-
bay, as follows :—

Exrcurive SERVICE.
'I{angers, from R2,49,210 to R3,96,204 per annum.

PROTROTIVE SERVICE,

Deputy Rangers and Foresters, from R3,06,060 to
13,67,224 per annum,

Guards from R7,25,928 to R8,40,696 per annum.

In many parts of India the provision’ is
already found insufficient, and in some cases
it has had to be augmented, though but a few
years have lapsed since the sanction was ob-
tained. The timé cannot be far distant when
a general strengthening of the Rangers class
will be found both advisable and profitable ;
and, as the Department advances in revenue
and utility, which it is sure to do, the number

of Rangers may probably with advantage be.

doubled. The pay in the Rangers Service has
been improved under the last reorganization, the
highest grade now being R150 instead of R125
Per mensem, and a matter of even greater im-
portance is that the various grades have been
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so arranged that the officers may count on a
steady promotion. The greatest boon of the
reorganization, however, is that members of
this service are now, from the time they enter
it, candidates for the Provincial Service, and
eligible to rise to Extra-Deputy Conservators
of the 1st grade on R600 per mensem, whereas
in former times this service was practically cut
short at B125.

In the same way Deputy Rangers, who have
obtained the necessary certificate in the Lower or
Vernacular Class of the Forest School, can now
by good service obtain entry into the Rangers
class; deserving Foresters may rise into the

_Deputy Rangers’ class; and Guards, with suffi-
cient education and of special merit, may be-
come Foresters. The whole service, especially
the Rangers and Provincial Services, have
been designed with a view of attracting the
most suitable classes of natives of the country,

The Inspector-General of Forests is the pro-
fessional adviser of the Government of India
and Local Governments, controls the Forest
School at Dehra Dun, Forest Surveys and
‘Working-Plans, and in regard to these, exer-
cises the function of Loeal Government on all
matters connected with these subjects and
forest administration generally. He may write
officially to the Government of India and Local
Governments, and on matters which involve

no administrative or general policy to Conser-

vators in the various provinces; however, to

Q[
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those in Madras and Bombay he may correspond
only through the local Secretariat in charge
of forest matters. The Inspector-General of
Forests also assists the Government of India in
dealing with the forest business which comes
before them, and submits cases direct to the
Secretary. ; .
Conservators of Forests, whether_ in charge
of the forest business of a whole Province, or a
Circle forming part of a Province, are regarded
as the head of the Department, and are directly
subordinate to the Local Government, with
the exception of Madras, where the Board of
Revenue intervenes ; and of Berar, Coorg and
Ajmer, where the business is carried on
through the Commissioners. Conservators hold
the most responsible position in the control of
the forest administration in India, and can
exercise a greater direct influence as regards
the application of ‘correct conservative prinei-

Ples and on the prosperity of departmental.

administration, financial and otherwise, than
any other officer in the Department. These
appointments are therefore made by selection,
and seniority alone on the Provincial lists of
Deputy Conservators gives no claim to such
posts. In the provinceg forming the Béngal
Presidency, the Government of India have re-
served to themselyes the right to ‘make these
appointments from all the Provinoial lists,
without reference to the place in which a
vacancy may oceur. For this purposs all Local

L,
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Governments submit annually their recom-

~mendations as regards all officers falling within
the circle of pending seclection. Conservators
in the Bengal Presidency are kept on a special
Government of India list, and are liable to
transfer to any province. High qualifications
are consequently required, and the fact that
an officer is suitable for a small charge or
special province is not admitted as a reason for
selection. In Madras and Bombay, Conserv-
ators are appointed by the Governments of
those Presidencies, but the principle of selee-
tion is the same. '

One of the most important appointments
amongst Conservators is that of Director of the |
Forest School, who is also Conservator of the '
School Circle. -

A Conservatorship (whether of a Provinece or
of a Cirele) is divided into a number of Divi-
sions. - Each of these is in charge of a member
of the Controlling Staff. = As a rule, the more
important Divisions are in charge of officers of
the Imperial Service and the minor ones of
officers of the Provincial Service. These officers,
though in many provinces plaeed in subordin-
ation fo the Chief Civil officers of the district in
which their charges are situated, have practi-
cally a free hand to carry out their professional
work under the control of the Conservator. The
Divisions arc again divided into Ranges held
by either junior officers of the Provincial Ser-
vice or by Rangers, and Deputy Rangers, and
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in some cases, owing to an insufficiency of the
Rangers staff, still by Foresters. The Range
officer is our standby. He is the executive
officer in the tract of forest in his charge, and
is directly responsible to the Divisional officer
for the protection and working of the forest in
each detail, and it is and becomes more and
more essential every day that he should possess
a high technical education.

In special works he is assisted by TForesters.
For protective purposes his Range is divided
into a number of beats in charge of Forest
Guards.

The entire organization now stands as fol-
lows i—

Imperial Service——

Inspector-General of Forests . X S 1
Consel‘vators . ° ) » ° 19

Deputy Conservators . . vl DL ILY
Assistant Conservators .

Provincial Service—

Extra-Deputy Conservators

. . ° 5
Extra-Assistant Conservators . 3 107
Lzecutive Bervicem—
Rangers 7, - . & ¢ - 437

Protective Service—

Deputy Rangers and Forestors S
G‘-]-ards ° . ° ° ° * 8) 33

L,
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‘When the Forest Department was first started,
the officers were generally placed under the
direct orders of the Conservator of Forests, who
in his turn was responsible to the Local Gov-
ernment. Soon, however, it was felt that the
officers were in a somewhat isolated position,
and that often friction took place between
them and the ordinary Civil and Revenue
authorities of the country. Henee the desire
sprang up to connect the two Servieces more
closely, and systematic proposals for giving
effect to this-were put forward by Mr. Brandis,
late Inspector-General of Forests to the Governs
~ment of India, when submitting a scheme for

a reorganization of the Bombay Forest Staff in
1870. The plan then adopted consists of the
appointment, of a ““District Forest Officer ™ to
each district or collectorate, who is in charge
of all forest matters in the district, and entirely
subordinate to the Collector, through whom
he corresponds with the Conservator. The
next step in this direction was taken by the
Chief Commissioner of the Central Provinces,
who intreduced in 1877 a modified system,
according to which the Conservator and his
Assistants remain in independent charge of all
Reserved Forests, while the District Forest
Officers are subordinate to the Deputy Com-
missioners regarding all Unreserved Torests,
A “farther modification was introduced by the

Government of the North«Western Provinces

and Oudh in 1880, by which the Distriet Forest

QL
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Officer is made subordinate to the Collector,
his correspondence being arranged in two
classes ; that referring to accounts, establish-
ments and a few other subjects is sent direct to
the Conservator of Forests, while that on all
other subjects is submitted by the District
Forest Officer to the.Collector, who forwards it
to the Conservator. The same system was in-
troduced into Assam on the 1st January 1882,
and a similar arrangement has been in force in
Burma since 1880. In Bengal the subject was
under consideration for a number of years, and
arrangements were finally made to establish
the connection between the Civil and Forest
administration in most districts. The system
has, however, heen modified in some parts of
the country, by placing a senior Deputy Con-
servator of Forests undgr the ®rders of the
Commissioner of the Division, instead of under
those of the District Officer. In the Hazara

and Rawalpindi Districts of the Punjab, the

Forest Officers have for many years past been
ll.ominally subordinate to the Deputy Commis-
sloners. In 1881 proposals were submitted to
make the system general in the Province, and
this has since been done. Tn Madvas a system
similar to that adopted in Bombay has been in
force for some time, but the arrangements were
somewhat modified, and the Conservator is
only an inspecting officer with powers  of
finance and establishments. The advantages of
this system have, I think, never been proved.

L,
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At the sugg\estion of Dr. Schlich, Inspector-
General of Forests, a similar system was in-
troduced into Berar. These measures are
calculated to be of considerable importance for
the purposes of forest conservancy in India.
The Forest Department has become an integral
part of the general administration, and jealousy
an¢ friction about lands and revenue, which
existed, have largely disappeared, the Collector
or Deputy Commissioner having become directly
interested in the administration of the forest
lands, and a sufficient safeguard has now been
established that the forest law is applied in a
judicious manner, and that the requirements
- of the people of the distriet are duly consi-
dered. On the other hand, the just demands
and requirements of forest conservancy are
better attend@ll to under the full authority of
the head of the district, while full confrol over
the departmental finance, the organization and
the techmical part of the work has been re-
served to the Conservator of TForests—an
arrangement which alone will ensure a proper
continuity of the work of the Department,.

When the organization of a special depart-
ment for the administration of the State forest
property had heen decided upon, the primary
question naturally arose—~What is State pro-
perty ?

The proprietorship of the forest land at the
time of the British oceupation varied in
accordance with the historical and political
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development of each province. Where the
population had settled in joint village commun-
ities, any forest or waste land that fell*within
their boundaries was, as a rule, considered as
common property—a fact that has been recog-
nized in all settlements made after the British
occupation of the country. In the case of un-
united villages, no right to the waste was ever
recognized. The old Rajas elaimed all areas
which were not actually brought under culti-
vation; but any person who required unculti-
vated land for the putrposes of cultivation could
obtain whatever he wanted without much
difficulty. The rest was always and by every
one recognized as the property of the rulers,
and from them inherited by the British
Government by right of conquest. The culti-
vators living in ununited villages never had
any proprietary rights except in the areas
actually under cultivation, though they had,

in some instances, doubtless acquired prescrip-
tive rights of usen,

The consequence of this was that .where
united villages were numerous and close
together, as in the plains of the North-Western
Provinces, the whole of the forest land was
claimed, and Justly so. The boundaries of the
villages march together, and no ‘waste, with
the exception of some uncultumble stretches
of country, remained the property of the

State. Thus here and in Oudh, below the Terai,
hut little forost was left in the hands of



{

98 TORESTRY IN BRITISH INDIA.

Government. The unoccupied areas in these
provinces are barren, resting on kunkar beds,
and impregnated by such large quantities of salt
as to make them unproductive. They are
called reh or usar lands. Along the foot of the
Himalayas lie the Terai and the Dins. At the
time of occupation by the British this part of
the country was not so densely populated as the
- plains. - It was unsafe and unsettled, swarming

with tigers and other wild animals dangerous
to man and beast, or destructive to crops, and
was moreover considered uninhabitable by the
peasants of the richer plains on account of the

prevalence of malaria, The consequence was

that large stretches of country- remained
unoceupied and unclaimed, and eventually fell
to Government. Considerable areas of this
country have since been granted away, but
much remains still under forest, partly the
property of the State, partly that of private
parties, In the hills of British Kumaun,
Jaunsar and Garhwal, the villagers only pos-
seseed their cultivated lands. The forest
belonged to the State, though the cultivators
had certain rights of user. The area of forosts
in the possession of private parties is estimated
at 4,715 square miles of hill forest, 1,118 square
miles in the Terai and Dhns, and 867 square
miles in the plains. The forests and waste
lands in the independent Hill States, the more
valuable of which have been leased by the
British Government, belong to the rulers.

G,
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It was different in the Punjab and the Central
Provinces. Here we also find joint villages;
but owing to the character of the country,
which in either case contains much land either
entively unfit for permanent cultivation or
culturable only at the expense of costly irriga-
tion works, large unclaimed areas of waste
lands intervened and these, though the actual
village boundaries were often uncertain, were
secured by settlement, as the unqualified pro-
perty of the State. In the plains of the Punjab
large areas of waste varying from a more or
less compact forest to desert land, were found
unoccupied at the time of the conquest of this
province, though they even then doubtless

formed the pasture ground of nomadic tribes

and were still the home of cattle-thieves and
robbers. These waste lands were, after a
liberal provision had been made for the settled

villages, declared the property of the State;

but as cattle-thieves and robbers disappeared
under a strong and just Government, the herds
increased rapidly, and the greater portion of
the forests in the plains can only be regarded
as pasturoe grounds. Large areas have nmoreoyer
been brought under cultivation by colossal
irrigation works, and
where a few years ag0 scattered herds of half-
starved cattle roamed in search of sparse tufts
of grass, The area still waste in the bar, the
larger portion of which must, unless artificially
irrigated, remain’ waste for ever, is the property
Q

rich wheat-fields grOwW -
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of Government. Thanks to the activity
displayed in extending canal irrigation, these
barren areas are rapidly contracting. Of the
forest areas in the hills which once belonged
to Government, large areas had and have since
. been abandoned during the earlier settlements.

The forest area still at the disposal of the
State, and in which the State has proprietary
rights, amounts to 7,433 square miles. The
area of private forests is estimated at 3,000
square miles, but in some instances, the common

grazing lands of village commumtles in the

plains are included in this estimate ; and such
lands often produce no forest growth. The waste
Jands in Chamba and Bashahr belong to the
rulers, but the more valuable portions have since
been leased to the British Government. The
areas leased amount.in Chamba to 158 square
miles of reserves and in Bashahr to 184 square
miles of reserves and 210 square miles of
unreserved forests. The waste lands and forest
in the other Feudatory States of the Punjab,
including Kashmir, are owned by their respect-
ive rulers. These areas, especially in Kashmir,

are very extensive and include many valu-
able forests. :

The Central Provinces contain large areas of

forest lands of extremely varying value. At tho

time of the occupation of the country great
portions of the provinee were but very sparsely
populated ; and though at the time of the

first settlement the village communities were

SL
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treated with great liberality, enormous areas
remained at the disposal of Government. The
property of the State in forest areas amounts at
present to 19,498 square miles, consisting for
the most part of hills or lands which, if once
denuded of forests, would become unprofitable.
Enquiries which have been made in late years
tend to show that the State forests in the
Central Provinces contain some 8,000 square
miles of land fit for permanent cultivation ;
and with regard to the large forest areas at the
disposal of the State and the limited demand
on them, the present policy is to alienate these
areas in favour of agriculture. Owing to the
fact that as yet we have failed to enforce any
real forest protection over forests owned by
private parties, it is hardly mnecessary to lay
any particular stress on the extent thereof. ' It
would, moreover, .be very difficult to ascertain
this with any amount of accuracy-—35,000
Square miles are probably below the mark.

The waste lands in Merwars, were originally
a crown domain belonging to the Raja, and
were, as such, inherited by the British Governe
ment as absolute State property. They were,
however, granted away conditionally at the
time of settlement ; but as the conditions of the
grant were never fulfilled, Government has ve-
acquired some 114 square miles. In Ajmer,
and in the independent Statesunder 'the Raj-
putana Agency, a certain area of forest land
belongs to  the sovereign as a Crown estates

L,
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whereas the rest is more or less the independ-

ent private property of Thalkurs and other

Chiefs and noblemen, over whose forest lands
the Government has no control.
In Berar the villages are ununited, and the

cultivators had therefore mo original claim to

the waste. The present total arca of forest land
is estimated at 4,175 square miles ; all of these,
it is stated, belong to Government, and they
have been placed under the direct management
of the Forest Department. . '

In Coorg, Government inherited the rights
of the Raja in the waste land at the time of
annexation in 1834. The land was divided
into vargas (farms), a collection of which made
a jama, or estate. The farms include, as a rule,

a portion of forests for the supply of firewood, -

bamboos, and 7ab, and some grazing ground.
The amount of forest property remaining at the
disposal of the State aggregates 887 square
miles. '

The forest area in Lower Burma is very
extensive, and was practically the undisputed
property of Government, though Karens and
some other tribes were in the habit of clearing
certain forest areas for cultivation, which were
abandoned after one or two crops had heen
gathered. This method of eultivation, though
it gives no proprietary right to the cultivators,
has been practised so long and to such an
extent that it has been found impossible to
ignore the practice. , The ufilization of the

L.
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State property is thereby largely curtailed, and
in some distriets, where the population which
subsists on ‘faungye cultivation is specially
dense, is entirely absorbed. By a Notification
dated the 26th September 1853—that is, imme-
diately after the conquest of Pegu—the forests
in that province were declared to be the
property of Government. The forest property
at the disposal of the State, in both Upper and
Lower Burma, is estimated at 14,706 square
miles, which leaves a considerable margin for a
final settlement with the faungya-cutting tribes.

The province of Upper Burma was annexed
in 1887. It contains vast forest areas which
had been the undisputed property of the late

King and were, as such, inherited by conquest.

A considerable portion of this extensive in-
heritance, however, comprising some of ‘the
most valuable parts thereof, was for some

time in danger of being alienated. It was at '’

first intended to leave the local Shan Sabwas
in full possession of their States; and the
sanads, which had already been approved of
and sent to Burma for distribution, conferred
the proprietary rights in the forests on the local
chiefs within their respective territories, and
did not sufficiently ‘safeguard the interests of
the British Government therein. Being ac-
quainted with the previous conditions, I was
able luckily before the sanads had been distri-

buted to point out that the late Kings of

Burma claimed de jure, and whenever strong

CL,
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enough de facto, the sole proprietary rights'in
all forest lands in the Shan States ; and that in
fact they had granted leases over considerable
portions thereof ; and I was, after consultation
- with the Advocate General, the Local Govern-
ment and some of the ex-ministers of the late
King, fortunate enough to get the sanads
altered. The forests in all the Shan States are
now declared to be the property of the British
Government as in the rest of Upper Burma.
The forests in Assam, which province was
but sparsely populated at the time of occupa-
tion, still covered a eonsiderable proportion of
the total area. They belonged to the State;
and though large areas have, since British oceu-
pation, been abandoned, mostly with a view to
encourage tea cultivafion, the area still owned
by Government amounts to 19,273 square miles,
and it is estimated that 1,070 square miles,
covered with some sort of forest, belong to
private parties. Besides this there are parts of
Assam—such as the Garo, Khasi, Jaintia, and
Naga Hills—the whole of which remain more
or less forest or waste, with next to no perma-
nent cultivation, but where a sparse and scat-
tered population lives almost entirely by Jhumne-
ing.. In the Garo Hills, a’very large tract of
valuable 84l forest was lost to Government
when the district was annexed in 1874, as a
former Deputy Commissioner of the permae
nently-settled district of Goalpara had drawn a
line across the Garo Hills to the south of his
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distrief, including these forests in some of the
Goalpara zamindaries, though the latter had
never held any owner’s rights in the tract up to
the annexation of the hills by Government.

Large waste lands exist in the newly acquired
territories belonging to the Baluchistan Agency ;
and. though the greater part of the country is
stony waste, juniper forests exist of a consider-
able extent and of large value. Government
has doubtless an unassailable claim to these, but
has not asserted it as yet.

In the Madras Presidency, the land which
was at the time of the British occupation neither
cultivated under the raiyatwari tenure mor
held as a zamindari, was at the disposal of

Government. Thetotal area of forests and waste

lands in the Madras Presidency amounts to
some 94,000 square miles ; but of these, nearly

one-third are culburable and assessed and only
awaiting oceupants.

The Bombay Presidency is geographically

divided into Sindh and Bombay proper. The
settlement has been conducted on the raiyat-
wars system, under which the actually ocou-
pied area only belongs to the cultivators. The
area of forest lands, the property of the State,
amounts in Sindh fo 1,060 square miles and
in Bombay proper to 13,852 square miles,
The area of private forests in Sindh eannot be
ascertained at present. In Bombay proper it

is estimated to aggrogate nearly 418 square
miles, =

CL,
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Though it was thus known that the State had
inherited extensive proprietary rights in the
forests of India from the rulers by whom the
territories were ceded, the actual status of the
property and its extent were uncertain. This
condition of things was probably quite in ac-
cordance with the state of society previous to
British occupation, when every one was accus-
tomed, without let or hindrance, to get what he
wanted from the forest, and when consequently
no demand existed for forest produce for sale,
and when the ruler recognised no obligation to
maintain the stability of the resources to meet
such demands for sale or even local require-

“ments.

It soon became evident that if this system
were allowed to continue and grow unchecked,
in the same proportion as cultivation increased
and forest was cleared, the Government forest
property would not only become valueless, hut
must soon be diminished to such a degree as to
be incapable of supplying the just demands of
the country, which it is the duty of a ecivilised
Government to secure. The practical impossi-
bility was also recognized for a Government to
undertake the systematic management of a vast
State property from which every individual
can supply his wants free of charge, and which
consequently yields no income from local sales.

Tt became evident that in order to effect the
changes réquired, it was necessary to legislate
in order to legalise the sottlement and veserv-

St



FORESTRY IN BRITISH INDIA. 107

ation of forest areas, as well as the assumption

of the complete control of their management.
The despot preceding the British Government
allowed every one to take what he required,
but reserved to himself full power to do, at any
moment, with his property whatever he liked
without let or hindrance. Nobody thought of
opposing him in this respect. But though the
Oriental Governments, from which the British
Government inherited its forest property, never
recognized a prescriptive right, it had to be
admitted that, under the system originally in
vogue, and which had remained entirely un-
checked for some time after the British occu-
pation, rights of wuser had in some instances

been acquired by the legal process of prescrip- |

tion, in consequence of the substitution, or at
least intermixture, of Western laws and ideas, in
cases where it had been exercised meither by
foree mor secretly, but fully, openly, and un-
checked, for 62 years. In some cases rights of
user had heen acquired by grant and sanad, and
in others the officers in charge of the more
early settlements gave up the right of the soil
to the villagers, and reserved to the State only
the trees growing on the land,

It was consequently necessary.to discern, in
the first instance, hetween forests in which the
right of the State was still absolute; forests
which were the property of the State, but which
were hurdened with legal rights, prescriptive or
granted ; and forests which were the property of

1
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o~

individuals or communities, but in which the
State had rights over all or certain kinds of
growing trees, and then to provide for a legal
settlement on these points.

~ The first forest laws are of interest only in so
~ far as they prove the difficulties that had to be
overcome before a comprehensive and practical
measure was devised for a legal separation of
rights in forest property. The growth of forest
legislation was somewhat as follows :—

‘When forest administration was first started
in India, some local rules were promulgated in
several provinces, of which the only one still un-
repealed is the Hazara Rules, which were ori-
ginally issued in 1875, recast-in 1878 and finally
amended in 1893. They provide for the crea-
tion of State forests under the Land Revenue
Settlement and are therefore unobjectionable.

In 1864 the first Indian Forest Act was passed,
under which a large number of local rules was
promulgated—uvéz., the British Burma Rules
_of 1865, the Central Provinces Rules of 1865,

the Rawalpindi Rules of 1865, the North-
Western Provinces Rules of 1866, the Oudh
Rules of the same year, the Berar Rules of 1871,
and the Coorg and Bengal Rules of the same
year, In 1869 it‘was considered necessary to
pass Aet VII, to give validity to certain rules
relating to forests in British Burma not falling
within the scope of Act VIIof 1865. This Act
wasxepealed by Act XIIT of 1878, “ the Burma
Timber Act.”

GL
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Act VII of 1865 was very defective, and a
revised Bill and a Memorandum, explaining
very clearly the necessity for new legislation,
were submitted to the Government of India by
Mr. Brandis in 1868. This Bill was fully dis-
cussed by Local Governments and was re-drafted,
and came again under the consideration of the
Government of India in 1871. Again, at a
Forest Conference held in Allahabad in 1873-7 4,
the defects of Act VII of 1865 were brought
prominently to notice. The main deficiencies
were those noticed by the Hon’ble Mr. Hopein

the Viceregal Council which met on the 6th
March 1878 : —

“It drew mno distinciion between the forests which !

required to be closely reserved, even at the cost of more
or less interference with private rights, and those which
merely needed general control to prevent improvident
working. Tt also provided no procedure for enquiring
into and settling the rights which it so vaguely saved,

and gave no powers for regulating the exercise of such'

rights without appropriating them.
short, either to take entirely,

On control over private forest
ests of the community, it was absolutely silent, , For
duties on timber, even those actually levied, it gave no
authority. ' Protection for Government, forests, so inter-
laced with private ones as to be in chronie danger of
plunder, there was none, In various minor points also

it was deficient,”? j

In the year 1878 the Indian Forest Act VIT
was passed, extending toall Provinces of British
India, except Madras, Burma, the Hazara Dis-
trict in the Punjab; Ajmer, Coorg, Berar, and
Baluchistan, ’

1t obliged you, in
or to let alone entirely.
§ in the general inter-

L.
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The Forest Act provides for the constitution of
Reserved forests and Protected forests. When
the Indian Forest Act was first drafted, it was
intended to create only one class of demarcated
‘State forests, but to provide fora limited pro-
~ tection of all other Government forest lands
generally, until it could be decided what areas
should be maintained permanently as forests
by constituting them demarcated or reserved
forests. The same position has actually been
maintained in the Forest Act as passed into law,
which in nowise imposes a demarcation of a
forest area before it can be declared a protected
forest. The only material difference is that the
Act roquires that the nature and extent of the
rights of Government and private persons should
be enquired into and recorded previous to such

declaration, or imposes upon the Government the ¢

duty of instituting such enquiries in case it was
found advisable to issue the declaration without
delay. Existing rightsare protected by the Act
pending such enquiries. The constitution of
reserved forests is surrounded by every safeguard
against any possible infringement of private
rights and secures a permanent settlement,
whereas the second class of demarcated State
forests, known as “Protected forests,” offer but
an insufficient guarantee for their stability and
protection.
such forests, but not settled. They may increase
and new rights may spring up without limit,
even to the absorption of the property. The

]vatmg rights are recorded in
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correctness of this has been acknowledged in
practice by the; various Local Governments,
and we have now some 81,400 squares miles of
Reserves and only 8,800 square miles of Pro-
tected forests, large areas of which have since
been converted or are in the course of conversion
into Reserves. In 1889-90 there were 56,000
square miles of Reserves and neaily 80,000
square miles of Protected forests.

The Act provides in Chapter III for the con-
stitution of Village forestsin a somewhat round-
about way. Village communities and private
persons have aright to expect from the Govern-
ment that their property in forest Jand should be
protected, mot only against trespass, but also
against the accrual of new rights ; however,
the procedure demanding that the avea should
first be created a Government Reserved Forest,
which unnecessarily arouses the suspicion of
the owners we intend to benefit, was faulty and
the Chapter has remained a dead lotter,

A separate Act was passed for Burma in

1881, as the Chief Commissioner declined fo
extend the Indian Act to his Province, owing

to certain defects, but mainly with regard to
the misunderstanding to which Chapter IV and
its objectionable title were likely to lead. In
this Aet XIX of 1881 g Chapter, practically
on all fours with Chapter IV of the Indian
Aet, but not providing for any record of rights,
carries some protection to all waste and forest
lands the property of Government, until such

QL.
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time as the selection and demarcation of State
forests (Reserves) shall have been completed.
Worthless lands, or such as are required for
other purposes, can then be abandoned, and
- the Chapter will no longer be required, unless
it be for the purpose of maintaining the Gov-
ernment right in the royal tree, Teak, when
standing on lands not the property of Govern-
ment. The Chapter relating to village forests
purports to be an improvement on the Indian
Act, but so far it has not proved workable, for
the reason that a clause (34) has been inserted to
the effect that any existing rights of any person
_in or over any village forest shall not be affected.
Without the curtailment of certain rights of
user, or at any rate the regnlation of the enjoy-
ment of such rights, nothing would be gained
by constituting the forest a village forest, beyond
a guarantee against new rights. As, however,
such forests as it is most necessary to bring under
this Chapter have heen and are being indented
upon to such an extent as to endanger their
existence, their permanent maintenance can
only be assured by bringing the concessions to
villagers within the possible yield of the forests.
‘When the Indian Forest Act was under con-
sideration, the Madras Government declared
that it could not be extended to Madras, as the
formation of Reserves, as contemplated by that
Aect, could not he accomplished. The rights
of the villagers over the waste lands and jungles ,
were considered to be of such a nature as to
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prevent Government from forming independent
State property. Madras, therefore, preferred to
legislate locally. Two separate drafts were con-
sequently submitted from Madras, and a new
Act was finally submitted for the concurrence
of His Txcellency the Governor General in
Council. This Act was found unsuitable from
an administrative as well as a legal point of
view, and was vetoed in Council. Mr. Brandis
was then deputed to Madras in October 1881 ;
and one of the most important of the many

valuable results of this deputation was the pass-

ing of the Madras Forest Act, No. V. of 1882,
with effect from the 1st January 1883,

The Madras Act is framed on the same
general lines as the Indian and Burma Acts,
but is improved in several points, The Chapter
on the constitution of Reserves is mors logi-
cally arranged, and the procedure is somewhat
simplified. The Chapter on the protection of
land at the disposal of Government not included
in reserved forests; which again has the same
object in view as the Chapter on Protected
forests in the Indian Act, shows a great
improvement, even on the provisions of the
Burma Act. Thereis no reason why with certain

alterations, the Madras Act should not he made |

applicable to the whole of TIndia. But the
Madras Act has one great de
admits of an appe
Forest Court,

fect, in as far as it
al or suit beyond the District

A large extent of country had in several
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‘provinces already been placed under some sort of

reservation under the provisions of Act VII of
1865; and in order not entirely to lose the re-
sults of previous work, a provision was entered
in the modern enactments by which'Govern-
ment was empowered to declare any such areas
Reserved and Protected forests, under the pro-
viso that any rights of Government or private
persons over any land and forest produce in
any such forest had been enquired into, settled,
or recorded in a manner which the Local Gov-
ernment thought sufficient, or would be thus
enquired into, settled, and recorded after the
~ declaration if the former enquiries and settle-
ment were considered insufficient.

All three Acts provide for the control over
forests and lands not belonging to the State, it
such control appears necessary for the public
weal, or if the treatment such forests have
received from their owners injuriously affects
the public welfare or safety ; but the provision
that the owner of the land can require the
Government to acquire the land in question
under the Land Aequisition Act has rendered
special legislation necessary when such interfer-
ence was deemed necessary as for instance in
the Hoshiarpur ¢hos in the Punjab.

The Indian, Burma, and Madras Acts provide
for the promulgation of rules by Local Govern-
ments under soveral sections of the Acts.
Numerous sets of local rules have been drawn
up and passed since the Acts came into force;

S
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those promulgated under Chapter IV of the
Indian Forest Act differ often district by
district and occasionally in the same district
and thereby place not only the Forest Adminis-

tration, but the surrounding population, in 2
maze of bewilderment.

In 1886 the Berar Forest Law -was sanc-
tioned. All wastein Berar which had not been
alienated under settlement was the indisput-
able and entire property of the State. Hence
the creation of State forests became purely a
selection, and the sections treating of this

creation are very simple. The same holds good
as regards Baluchistan, for which Province a

Forest Regulation was passed in the same year,
which has since been amended in '1890. A
more important measure was the Upper Burma
Forest Regulation, No. VI of 1887. It moves

genorally on the lines of the Burma Forest Act,

entirely so with regard to the creation of
Reserves and seftlement of rights. It was
amended in some details in 1898, As regards
property-rights and user, it was distinctly laid
down that the practice of shifting cultivation
conveyed no right and could be abolished at
the pleasure of Government,

In 1890 the Upper Burma Forest Regulas
tion was extended to the Shan States,

The Assam Torest Regulation, which was
sanctioned in 1891, was entirely formulated on
the Upper Burma Regulation,

This chapter  cannot be closed without

Q
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mentioning the yaluable assistance and influence

of Mr. B. H. Baden-Powell, who was for some

time Conservator of the Punjah and afterwards

officiated as Inspector-General of Forests, in plac-

: ing forest legislation in India on a sound basis.

T The legal constitution of State forest property

property. followed the gradual development of the forest

' laws by means of which this became possible.

Previous to 1865, there were practically no

defined State forests ; though the necessity of a

separation of proprietary rights had been felt

from the very outset, as is evidenced by some

. . of the earliest despatches, resolutions and
reports mentioned in the intgoduction.

The Forest Act, VII of 1865, for reasons

already mentioned, lent itself but badly to the

_ constitution of forest reserves, and as a matter

of fact the Indian Forest Act of 1878 did not

per se accept the forest settlement work done

under the earlier enactment. However, con-

giderable activity had been displayed and the

work done could not be entirely ignored, and

therefore Act VII of 1878, and subsequent

Acts drawn on the model thereof, permit, in

section 84 and corresponding seetions, the

Local Government, after consideration of the

rights of the Government and private persons

in all forest lands or waste lands then under its

executive confrol for purposes of forest con-

servanoy, to determine which of such lands (if

any) can, according to justice, equity and good

conseience, be classed as Reserved forests or
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Protected forests under this Aect, and to

declare, by notification in the local official
Gazette, any lands so classed to be Reserved or
Protected forests, as the case may be. Provided

that such declaration shall not affect any rights -

of the Government or private persons to or
over any land or forest produce in any such

forest, which have, previous to the date of such .

declaration, been inquired into, settled and
recorded in & manner which the Local Govern-
ment thinks sufficient. Provided also that if
any such rights have not on such date been so
inquired into, settled and, recorded, the Local
Government shall direct that the same shall he
inquired into, settled and recorded in the man«
ner provided by this Act for Reserved or Protec-
ted forests, as the case may be ; and until such
inquiry, settlement and record have been
completed, no such declaration shall abridge or
affect such rights. :

The following table shows to what extent
the powers conferred under section 34 and cor«
responding section in other forest laws were
made use of :—

£ Ressrve :
Province. '1 l}f;:_:):{ﬁ T lzrgff;if:
;. 8q. ms. 5q. ms,
Bengal - . . . | 2,987 | 1,925
North-Western ~ Provinces  and | 8,260 100
QOudh. ‘
Punjab . . . . o | ‘298 |
Central Provinces . .| 19,383
Burma . ¢ X o 2,440
Assam . 8 . : . 1,983 689
Coorg . : . . o | 241 209
Bombay « ‘ : A Jl 8120 | 5,497

e i e

\
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Tn Bengal great care had been taken in the
earlier settlements, and it was decided that the
separation of State and Private rights had been
sufficiently attended to. The same declaration
was made as regards the Reserved forests in the
Central Provinces, where this waste forest area
had been, in spite of the greatest liberality to
the people of the country, excised as undisput-
able and unburdened Government property in
the course of land settlements.

In Assam and Coorg also, no,further in-
quiries and settlements regarding the forest
areas declared to be Reserved forest were re-

~ quired. Inthe N orth-Western Provinces and

Oudh, however, and in the Punjab it was
" doubtful whether the legal status of the forests
gazetted under section 34 had been sufficiently
enquired into, settled and recorded and sub-
sequent settlements became mnecessary. In
Bombay the declaration under section 84 was
made with the full knowledge that the rights
of the people in the forests in question would
be subjeet to further enquiries and settlement.
These operations were eommenced at once, and
have ever since been earried out with great
vigour. As many as six Civil Officers have
been employed as speeial Forest Settlement
Officers at one and the same time—ywhilst others
were engaged on this work in addition to their

ordinary duties.

Yeservation in Burma in the early days was

carried out in a somewhat haphazard way., Af

L,
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the end of 1874-75 there were some 563 square
miles of reserves; but in nearly all of them,
excepting the fuel reserves in the plains, shift-
ing cultivation was practised and no attempts
had been made to come to a legal settlement with
the people engaged in {aungya cultivation. In
1876-77, the writer, who was at that time Con-
servator of Forests in charge of the Pegu Circle,
directed the forest settlement of the Thonzé
reserve, and in conjunction with the late
Mr. A. Q. Brown of the Burma Civil Service
and Mr. Popert, late senior Conservator of
Forests in Madras, we succeeded in making a
satisfactory settlement with the Karens.

The areas set apart for the Karens, who were
found domieiled within the limits of the forest
area, were demarcated, but, nevertheless, in-
cluded in the State reserves. Within these
areas the following rights were conceded :—

(@) to cut tawngyas under the sole restric- .

tion of not destroying Teak trees
above one cubit (18 inches) in eir-
cumference.

(b) to fire-trace and to burn such yaks,

provided they take the NeCessary .
Procautions against the fire spreading

into the forests ;
(¢) to the free supply, for their domestie
use, of any forest produee ex‘cep_t Teak.
The inclusion’ of the Karen areas within the
reserved areag-——

(@) protects the original inhabitants and

L
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their descendants against the “en-

, croachment of new settlers ;

(&) prohibits the destruction of faungya
grounds by traders in unreserved
forest produce.

(¢) enables the  Forest Department to
cancel, within the areas, the rules

- with regard to reserved kinds of
timber altogether and to relax those
concerning Teak to a great extent ;

(d) facilitates the supervision of export
from reserves and the control of
forest fires.

This procedure has been proved by time and
practice; for though originally carried out
under an incomplete law, it has never been
changed under improved legislation.

As regards the villages, the usual procedure
was adhered to.

‘When the Burma Forest Act was passed in
1881, the area of fully settled reserved forest
had increased to 2,440 square miles, which
were declared such under section 80 of the new
Act.

When the Madras Act of 1882 was passed,
180 square miles in the Southern Circle were
constituted reserve under Section 25 of this
Act.
flx;;f’fzztll’x{:;" of  Under the improved forest laws now in

Reserved forists  foree, forest settlement has proceeded wit
under modern Ie‘q[g- 2 / I d Wl“l

lation. more or less vigour in the several provinces of

the Empire,

qr,
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By the end of 1881-82 there were 46,213
square miles of Reserved and 8,612 square
miles of Protected forests; with the close of
1884-85 there were 49,214 square miles of the
former and 18,103 square miles of the latter
class. At the end of 1897-98 the area had
increased to 81,414 square miles of Reserves
and had decreased to 8,845 square miles of
Protected forests.

The area of Protected forests is constantly
varying, ‘for though new areas may be taken
up, others are, after final settlement, ahsorbed
in the class of reserves.

The comparative results of all forest settle-
ment may be gathered from the following
table, which has been compiled from such
information as is available in the office of the
Inspector-General of Forests and can lay claim

to aceuracy only as regards the entries under

” ; 3
Resorved * and < Protected *’ forests : —

L,
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Proviycs,

Bengal . & -
North-Western  Prove

inces and Oudh,
Punjab 5
Barma (Lower) ,
Burma (Upper) .
Central Provinces

Agsam X 3 &
Coorg a . .
Ajmer = T -
Berar - s 5
Madras - e .
Bombay . 5 -

ToraL .

.

No
FoREETS UXDER CONTROL OF THH FOREST Balance
x DrParTMENT, including
Total area of Deduct Balance private and | Proportion
Proyince Feudatory | under the other forests,| of Reserves
acoording to and Govern- | Area wasto lands |to aren under
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A map, showing the progress in the con-
stitution of State forest property, is ap-
pended. oawitl
The various forest laws in India make it Foes settlements,
quite clear that the object of a forest settle-
ment is, in the first instance, to fix and define
the legal status and extent of the proprietary
rights of the State in any forest or waste land,
constituted or declared to be forest within the
meaning of the Forest laws, and, consequently,
to enquire and record to what extent the pro-
prietary rights of the State- are limited by
legally existing adverse rights of private porsons
or communities : secondly, to arrange for the )
oxercise or commutation of adverse rights so | !
recorded, in order to allow of tho property being ¥
managed with the view of obtaining the hest
Possible raturn, hoth for the present and in'the
future, for the general public.
The settlement of a forest, which has resulted
in its constitution as a Reserve, merely deter-
mines the rights of the Government and private
persons over the forest, and in no way aimgs at
prescribing the agenoy by which, or the manner
in which, the forest is to be administered, The
way in which a fopegt may be managed, or the
requirements which it is intended to meet, are,
| in every instance, dictated by ‘local oircum-
‘ stances, Thus g Reserved forest has not, neces-
sarily, the ohject, as is frequently believed, of
Producing large timber for export or publia
works, but, more often, that of supplying the
R
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local demands in smaller timber, fuel, grass, ot
any other forest produce. A forest may be
gaid to fulfil its highest function when it pro-
duces, in a permament fashion, the greatest
. possible quantity of that material which is

most useful to the general public, and at the
same time yields the best possible return to the:
proprietor.

The settlement of forest lands under the
forest laws is a step which fixes for ever the
respective rights of the Government and private
persons over the lands; while the management
of the forest is a matter that can be regulated
by executive orders at any time, and in
-deferenco to altered requirements and varying
demands. However, the legal obligations im-
posed at the time of settlement are the first
eharge on the management.

The rights claimed and admitted during sueh
settlement must be actually existing rights,
vested in an individual or person, or in a defi-
nite body of persons, such as, for instance, a
number of co-owners, or a village eommunity.
They may be rights in gross, imconnected with
the ownership of immovable property (houses or
land), or they may be rights attached to the
ownership of sueh property. They may be
rights enduring only for a certain period, or for
the life of the person in whom they are wested,
or they may be rights which will pass to the
heirs of that person, or pass in perpetuity with
the pronerty to whieh they are attached. Bub

SL
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they must be existing and vested in some person,
or body of persons, who can claim them at the
time of settlement.

Under any circumstances, the burden which
the forest property has to bear is, as the laws
stand, clearly defined, the amount of timber or
firewood which it annually owes to right-holders
should be fixed in perpetuity, as well as the
number of cattle which may graze in it and
the seasons during which they are to be ad-
mitted, and finally the total extent of right
should never exceed the productive power of
each forest property.

The majority of forest settlements have been

made on this strictly legal basis. They do not

preclude Government from utilizing the areas
settled in any way they may think fit, or to
benefit the surrounding population by the free

grants of forest produce contained in such

reserves.

SL.

The title to the forost property having been Demarcation.

secured, its peérmanent demareation was the
next step to be provided for, Progress was
naturally slow at the outset, but as the Departs
ment grew in strength, the work was taken. in
hand in every provinee with great vigour, and
at the close of 1897-98, 93,068 miles of bound-
aries, out of 141,204 miles requiring artificial
demarcation, wero complete and in good order ;
88 a4 mafter of fact it may be said that the
work is up to date, for the boundary lihes still
to be provided with permanent pillars and posts
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mainly represent the boundaries of lately sanc-,

tioned reserves.
Almost from the very outset it was found

" that the ordinary topographical maps were

insufficient in accuracy and scale for the pur-
poses of forest administration, and as the areas
set apart as State forest property increased, and
a more systematic and conservative treatment
was gradually introduced, the demand for suit-
able maps grew more and more acute. For
several years this want was supplied by provin-
cial and local agency, but it soon became
evident that these efforts were in most instances
not sufficiently controlled. Here and there, no
doubt, useful and reliable maps were produced,
but generally speaking the administration

-obtained insufficient dafa in comparison with

the amount of money which was spent on

., surveys throughout the country, and the maps

varied far too much in character to make them
generally intelligible and useful. There was a
great variety in scales and in the signs and
colours used to indicate topographical detail and

. the charaeter of the forest, which varied in each

province and frequently within one and the
same province; and even those maps which
sufficed for local requirements were generally
useless for geographical purposes, as they were
unconnected with each other or with the sur-
veys executed by the Survey of India.

The annual accounts showed, moreover, a
gradual but steady increase of expenditure

S
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under the head of surveys, which amounted
in—
kD

1870-71 to 31,993 (Actuals)

1871-72 to 44,826 (Revised Estimate)

1872-73 to 48,400 (Budget Estimatc)
exclusive of the pay and travelling allowance
of officers and the feed and keep of elephants
employed by them, which were charged to other
budget headings.

It was consequently decided to constitute a
separate agency for forest surveys, and thus the
Forest Survey Branch was created by the Gov-
ernment of India’s Resolution No. 19, dated the
17th October 1872, and placed under the imme-
diate confrol of the Inspector-General of Forests.
Captain F. Bailey, R.E., at the time a Deputy
Conservator in the North-Western Provinces,
was entrusted with the organization -of the

Forest Survey Branch, and was appointed:

Superintendent of Forest Surveys and Working-
Plans.  This officer displayed great emergy,
ability and tact in organizing this new branch
of the service and in bringing it into com-
plete harmony with the Survey of India, who
have ever since fully accepted the Forest Sur-
vey Branch work for topographical purposes.
Ile presided over the branch for ten years, but
during the second quinquennium, when he was
also entrusted with the organization of the Forest
Sehool—of which more hereafter—the actual
working fell to a great extent on Mr. W, 11,
Reynolds, who had been connected, as Assistant

L,
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to Captain Bailey, with the new organization”

from the outset.
In 1883-84: Mr. Reynolds was placed in in-

Wdependent- charge of the Forest Survey Branch,
and has ever sinece condueted this important
‘business with great credit to himself and profit
to the State. Natives of the country were
formerly not utilized in professional surveys in
India, but in subordinate positions and on unim-
portant work. Mr. Reynolds has proved in
practice, by employing a constantly increasing
proportion of fairly educated and practically
and carefully trained natives on work which
was formerly only entrusted to Europeans, that
the native agency is sufficiently trustworthy
and able too for the more important branches
of survey work. He has thereby materially
reduced the cost-rates of the Forest Survey
Branch without in the least impairing the ac-
curacy and neatness of the maps turned out,
which can stand comparison with those produced
by any other agency. Indoing this Mr. Reynolds
has loyally and successfully carried out the
‘principle of the Indian Forest Department to
employ natives of the country as far as pos-
sible and to educate and train them for their

work.
In addition to this we have constantly in-

creased the outturn and have thereby lowered
the proportion of the cost of control to that of
execution, so that the present cost-rate probably
1eplescnfs the minimum for which & reliable
survey can he turned out in India.

L
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The following table shows the quinquennial
outturn of the surveys completed and the total
cost of the Forest Survey Branch for each

——

period :—
A;erage
Square | Total uﬁ;e‘;:g%q Average | expen-
P ‘ miles | Expen- square |, eXpen- | diture /
JRIOD for |diture for| SO lditure per| per ,
period. | period. eup year. |Eequare /
Joar, mile. /
/
R R B [
1373-74 80 187778 . | 1,284 | 8,183,069 260 | 62,614] 241 |
1878-79 to 1882-83 . | 1,509 | 2,20,605 820 44,121 138
1883-84 to 1887-88 . | 2,078 | 8.27,694 504 65,58 | 110
1858-89 tio 1892-93 , 6,454 | 5,25,661 1,391 1,05,182 81 }
1898-94 to 1897-98 . | 10,380 8,01,241 2,076 1,60,248 77 1 :
CANTRIIRIAR, 0l 1 TN e D000 SR ¢ Y |

The standard survey of the Forest Survey !

Branch is 4 inches to the mile, but during the
later periods the following surveys were made

on a larger or smaller sealo :— ‘
18" 2! llr

8q. miles, 8q.'miles, 8q. miles.
1883-84 to 1887-88 . s 1,896
188R8-89 to 1892-08 439 10 1,760
1893-94 to 1897-98 816 A 2,192
Torar' . 1966 - 1408 3,042
g e ——e

In 1873, when the Forest Survey Branch
was constitutad, the Survey of India was stil]
expanding and had more work than it could
accomplish, and it was at the time contem-
plated to expand the Forest Survey Branch so
as to meet all demands for forest surveys in
India. This programme was mnof, however,
carried into effect. The requirements of the
Department for reliable maps rose more rapidly
than was anticipated, and though it might

I
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have been possible to arrange for this by a

corresponding increase of the Forest Survey
Branch, it was decided, in view of the large
~ survey establishments already in the service of
the State, for whom employment would have
to be found within a few years, not to expand
the Forest Survey Branch, but to utilize the
services of parties of the Surveyor-General’s
Department for forest surveys as their services
became available from time to time.

The first forest surveys executed on the scale
of 4” to a mile by the Survey of India were
those of the Thina District in the Bombay
Presidency, ecarried out in conjunction with
the survey of that district. They were begun
in 1881-82, In 1882-83 the survey of the
Dangs in the same Presidency were added.

" During the next year a Survey of India party
was also employed in Burma, and work was
carried out in the Rawalpindi Division of the
Punjab. Bince then parties of the Survey of
India have been constantly employed on forest
surveys in Bombay and Burma. In1887-88the
Survey of India Department extended its forest

- survey operations to Madras and the Central

Provinces, where work has been carried on by

them ever since.

The following table shows, in square miles,
the extent of forest surveys carried out both by
« the Forest Survey Branch and the Survey of
India Department in the various provinges
till the end of 1897-08. A map showing the
progress up to date is also appended ;—

6L
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Tn 1889-90 it was decided to provide for
the recruitment of the superior staff of the
Forest Survey Branch through the Survey of
India Department, and the Superintendent
and his assistants were absorbed in the general
cadre, -

Year by year it became more evident that
a survey branch, specially organized, controlled
and handled for the kind of work required
by the Forest Department, worked at a very
much smaller cost-rate than a new party freshly
introduced to forest surveys. As a matter of
fact this is the history of the Forest Survey
Branch itself. At the outset its work was
expensive, even more so than that of the Sur-
vey of India Department, but as experience
was gained the cost-rate diminished rapidly
and in whatever province (Punjab, the Central
Provinees or Burma) the Forest Survey Branch

worked side by side with parties of the Survey

of India, the cost-rate per square mile of the
former was invariably much less than that at
which the latter turned out their work, the
difference averaging nearly 40 per cent. It
thus became evident that arrangements must
be made by which a certain section of the
Surveyor-General’s Department should be made
permanently available for forest surveys, and
it was deecided to conmstitute a branch of the
goneral department as “ Forest Surveys of
India,” and o organize it somewhat on the
lines of the present Forest Burvey Branch,

Q.
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which wunder this plan became absorbed iri|
the Survey of India Department.

So far the programme has only been given
effect to_in the provinces directly under the

~ Government of India, where the Forest Survey

Branch las been amalgamated with Survey
of India parties employed on forest surveys;
but it is contemplated to extend the scheme
to the Madras and Bombay Presidencies as
well. The Surveyor-General will be in pro-
fessional control, but the Inspector-General
of Forests will, in consultation with Local
Governments, decide what surveys shall be
executed, on what scale and with what degree
of detail. He will also examine and criticize

~ the amnual budget for the surveys oxecuted

under his directions. ~ Mr. Reynolds has been
entrusted with starting the new programme
and the time of his service has, for this purpose,
been extended till October 1900.

The advisability of a systematic working of
the Indian forests had frequently been urged
during the earliest days of Forest administra-
tion, but until Mr, Brandis arrived in Burma
no practical steps whatever were taken towards
this end. Mr. Brandis set himself at once the
task of ascertaining, by means of numerous
linear valuation surveys, the available growing
stoek in the forests under his charge, and trained
his assistants, both Europeans and Natives, to
assist him in the work, and on the basis of the
estimates thus framed and of the analysis of the

SL
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rates of growth on numerous stumps and logs,
he caleulated the annual possibility and framed
preliminary working-plans. They were natur-
ally plans drawn up on somewhat general lines,
but they were prepared with extreme caution
and hardly ever erred on the side of over-
exploitation. These plans were our accepted
guides for many years after Mr. Brandis had
loft the province, and were deviated from only
when more detailed enquiries proved that any
particular forest tract was able to produce a
larger yield than had previously been accepted.
During the first years of Mr. Brandis’s In-
spector-Generalship the preparation of preli-
minary working-plans in other provinces de-
volved to a great extent again on himself, and a
few years later fo some degree on Dr. Schlich and
myself as well. Gradually, as more profession-
ally-trained officers became available, the collec-
tion of data and the preparation of working-plans
were undertaken in a more systematic manner in
the various provinees, principally in the North-
Western Provinces, Burma and the Punjab, but
no regular system existed for the preparation
of such plans, and there was no recognized con-
trol ensuring that the provisions of accepted

plans would be permanently carried into effeect.

At the outset all forest receipts and charges
were Imperial, and the officers of the depart-
ment were on one general list. The ILoecal
Governments had thus no diveet financial in-
terest in the working of the department, and the

e ——
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officers looked,to the Inspector-General to bring
their services to the nofice of the Imperial
Government. Thus a fairly efficient control
was maintained through the Inspector-General
of Forests. In 1882, however, the department
was decentralized, and the Local Governments

| obtained a direct interest in the surplus pro-

duced from their forests, and the officers who
made it were praised. Then it became a matter
of difficulty to restrain the working of valuable
forest property within the limits of its perma-
nent possibility as laid down in the preliminary
working-plans. In the valuable sdl forests in
Oudh the annual outturn was actually forestal-
led for many years, and even where no over
oxploitation took place, as for instance in

© departmentally-worked forests in Burma, the

local officer, myself at the time, was suspeeted of
a tendency to over-fell. As a matter of fact, I
was in possession of a more efficient and ener-
getio staff than my predecessors, comprising such
officers as Messrs. Hill, Oliver, and Popert, who
have all made a name for themselves in the
annals of forestry in India, and we gleaned the
forests of dead timber that had been left behind,
and removed mature trees from the mnarrow
bands between the paddy fields, and only in-
ereased the outturn from reserves, when da-
tailed enquiry proved this to be admissible,
However this may be, the faet remains that
the Government of India had fallen oui of
touch with the exploitation and management of

L.
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the various forests. It wasthen that Dr. Schlich,
who was Inspector-General at the time, con-
ceived the idea of centralizing the control of the
preparation of regular working-plans, and of the
future forest management under their provi-
gions, and obtained the sanction of the Govern-
ment of India to his plan in 1884. This was
one of the epoch-making events in our forest
history, The Working-Plans Branch, which
up to this time had existed merely in name,
was made a reality, and the powers of control
which remained vested in the Inspector-General
of Forests were greatly increased. The prepar-
ation of working-plans continued to be earried
out by local agency and under orders of the
Local Governments, but under the technical
advice of the Inspector-General of Forests, who

even after completion criticizes each plan and

submits it to the Local Governments with a
recommendation or otherwise. The Local Gov-
ernments accept the plans and sanction them
if they think fit. Provision was made for cases
in which Local Governments disagreed with the
instructions issued by the Inspector-General of
Forests, for a decision by the Goverament of
India. In spite of this, the policy of giving the
Inspeetor-General of Forests such largo powers
of indirect interforence with provincial forost
management was severely attacked, but the
Government of India remained firm, and wisely
80. There have been but few differences;, and
in no single instance has 'the Gov ernment of

\
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India been appealed to. The machinery worked
| as smoothly as could be desired, and the Govern-
ment of India, through the Inspector-General
of Forests, obtained all the control required
‘over the forest management in the various

- provinces comprised in the Bengal Presidency.

The progress has been as great as could be
expected with the number of officers available
for the work. By the end of 1884-85, only 109
square miles were worked under regularly sanc-
tioned working-plans. In 1886-87, _this area
had risen only to 339 square miles, but by the
end of 1897-98 it had increased to 16,536 square
miles, and in July 1899 comprised about 20,000
square miles. The above figures only refer to
the Bengal Presidency, where at present about
two-fifths of all reserves are worked under
regular detailed working-plans. In Bombay
and the Madras Presidencies, the preparation
and control of working-plans is entirely local,
and there is mo technical adviser beyond the
Conservator who submits the plans. In the
Bombay Presidency, regular working-plans
existed at the end of 1897-98 for 2,484 square
miles, and were under preparation for an addi-
tional area of 3,514 square miles. In the
Madras Presidency the staff has been too much
occupied with forest settlements, and, as regards
working-plans, a commencement has but lately
been made. At the end of 1897-98 plans existed
for only 201 square miles, but were under
preparation for another 1,101 equare miles, and

L.
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may now heexpected to increase rapidly. A
map is appended showing the progress made in
the preparation of working-plans up to the end
of 1897-98.

Similar progress has been made in the charac-
ter of our Indian working-plans. Some of our
earlier plans were over-elaborated, the princi-
ple of the weakest link in the chain had fre-
quently been overlooked, and enumeration of
the young stock and sometimes of inferior kinds
of trees had made them too costly in time and
money in comparison with their final preserip-
tions. The plans, however, which have been
prepared during the last eight years are well
balanced and practical in every respect. In
the Bombay Southern Circle, however, a tend-

ency seems still to exist to carry out the prelim-

inary work in too great detail.
Experience has proved the wisdom of central-

izing the control of existing working-plans in -

the provinees under the Government of Tndia.
At the beginning, especially when a change of
officors had taken place, deviations from the
provisions of such plans were the order of the
day, and were more frequently, than not, carried
out without the sanction of the Local Govern-
ment or even of the Conservator, who under
the Forest Department Code is permitted to
sanction certain changes. Often such devias
tions were mot even reported, but they wero
necessarily found out by the Assistant In-
spector-General in charge of the Working-Plans
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Branch in the Inspector-General’s office, and
were promptly brought to the notice of the
" Conservator or the Local Government ; explan-
ations were called for and the authority re-
~ quired for any deviation that might have taken
place. By a strict adherence to this policy on
the part of the Inspector-General of Forests,
the necessity of the due observance of the pro-
visions of regularly sanctioned working-plans
was gradually recognized, and there is now
little to find fault with in this respect. Though,
however, the control is now much easier than
1t was at the outset, the increase in the number
of working-plans much more than counter-
balances this, and the examination of the annual
eontrol forms throws a great burden on the
Office of the Inspector-General of Forests which
. year by year becomes a heavier one. It may
at some future fime become advisable to decen-
tralize the control or to appoint another gazet-
ted officer to assist the Tnspector-General and to
materially increase his office establishment.

The pessibility of deviation which eircum-
stances may render necessary or advisable has
been fully recognized, and ample powers have
been conferred on local Conservators to meet
it. The rules on the subject stand at present
as follows :— '

“ As regards deviations from an approved working-
plan, not amounting to a revision of the general gcheme
of management, exploitation in deficit (either as regards
material or area) may be permitted on the order of the

1.
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Conservator, who will, however, subsequently report
results to the Liocal Government, and, in cases where the
deviation from the provisions of the working-plan is
considerable or continuous, obtain the sanction of the
Local Goverument thereto. The previous sanction of
the Local Government should, in every case, be obtained
when it is proposed to exploit in excess (either as regards
material or area)—provided such exdess is not caused by
the accumulation of balances due to deficit exploitation in
previous years—or when it is contemplated to change in
any way the character of the exploitation. Conservators
may act in anticipation of the Liocal Government’s sanc-
tion in the case of fire or other serious accident, or in
case of exceptional seed-years, necessitating a sudden
change in the plan. Copies of the orders of the Liocal
Government sanetioning such modifications should be
forthwith forwarded to the Inspector-General of Forests.”

The Inspector-General is assisted in the work
of control by the Superintendent of Working-
Plans, who is also Assistant Inspector-General
of Forests, who is, for special qualifications and
merit, drafted from time to time from the vari-
ous Provineial Lists. The following ofﬁcers
have served in this position :—

Mzr. J. W. Oliver (Burma List), now Conser-
vator of the School Forest Circle and Director
of the Imperial Forest School.

Mr. R. H. C. Whittall, died as Conservator
of the Punjab.

Mr. E. P. Dansey (N orth—Wcstern Provinces
List), Conservator, Central Circle, North-West-

ern Provinces and Oudh, now on furlough.

Mr. E: E. Fernandez (Assam List), now Offi-
ciating Conservator, Central Provinces, North-
ern Cirele,

CL
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y Mr. W. E. D’Arcy (Punjab List)—author
‘ of a valuable treatise on Working-plans—died
as Conservator of the Central Circle, North-
~ Western Provinces and Oudh.
Mr. J. L. Pigot (Assam List), now Conserv-
‘ator of Forests to the Mysore Government.
Mr. C. G..D. Fordyce (Bengal List), offi-
ciated during a three months’ vacancy.
Mr. F. Beadon Bryant (North~Western Prov-
inces List), for 3} years.
Mr. G..8. Hart (Punjab List), oﬁiclated
during a three months’ vacancy.
~ Mr, J. H. Lace (Punjab List), since 22nd
February 1900.
gmgg;“"O"‘ and As in most other forest-growing countries, a *
large proportion of our Indian timber is con-
veyed by water, and.we have magnificent
water-ways in all our large streams, especially
in Burma, Assam and Bengal. Many of our
hill torrents also are efficient floating streams
and carry our outturn of pine sleepers and
scantlings to the plains. However, many of
our Indian forests are landlocked and are only
gradually being connected with the main trans-
port lines of the country.
It is a well recognized fact that the greater
part of the price paid by the consumer for
timber and other forest produce is represented
-very frequently by the cost of its transport,
and that it is consequently the duty of the
Forest Department to facilitate this as far ag
possible, It is also acknowledged that the State
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shares in the advantages gained by improved
means of communication, in obtaining better
prices for the raw products of the forests, and
in many instances by making them saleable at
all.

In addition to improved means of communi-
cation, rest-houses had alsote be provided in
the forests to shelter forest officers from the
inclemency of an Indian summer and the rains
of the monsoon : quarters had also to be built
for the executive and protective staff.

All these works are so scattered that the
only possibility of gauging the progress made
is by the expenditure under this heading.

Before 1880-81 the approximate expenditure
on communications and buildings amounted to
£1,30,000 per annum, or 2'23 per cent. of the
gross revenue. IKrom then till the end of
1884-85 the expenditure averaged R2,30,000,
and the outlay on communications and build-
ings amounted t9 248 per cent. of the gross
revenue. From 1885-86 to the end 1897-98
the expenditure averaged R3,47,000 per annum,
amounting to 2'28 per cent. of the gross in-
come. During the last six years, however,
the expenditure has risen a little more rapidly ;
but even in the last year under review it only
amounted to £4,85,000, or 273 per cent. of
the gross revenue. This can hardly be consi-
dered sufficient, and a larger outlay. would
probably prove remunerative from the outset;
but there is too much work of other kinds, and
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the Forest Department have till now restricted

themselves, as a rule, to the most important
avorks connected with immediate exploitation.
A vast field for their energy is still before
them, but the work cannot be rushed and care-
ful enquiries must precede the expenditure of
money. Moreover, the system of major export
lines, such as railways and metalled roads, is
still constantly developing, and good feeder-
roads, which would connect our forest road
system with the main arteries of traffic, are
only slowly advaneing.

Forest tramways are as yet used to a small
extent, only 30 miles being employed through-
out the Empire. As regards roads, the North-~
Western Provinces and Oudh are furthest
advanced with a complete system of cart-roads
in the Oudh Circle and a good net-work of
‘gimilar roads in the Central and School Cireles,
In Berar also considerable progress has been
made, and the once almost, inaccessible Melghat
forest tract has been opened out. This was
done by Mr. Bagshawe, the present Conserv-
ator, an excellent road engineer, who is also
closely comnected with the system of fine hill
roads in the North-Western Provinces, most of
which were made—when Captain Greig was
Conservator—by Messrs. Bagshawe, Wilmot
“and Colonel Campbell.

Some other measures taken for facilitating
exploitation deserve mention, amongst them the
blasting and regulating of floating-streams and

G,
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the construction of slides. The regulation of
floating-streams in Burma has been constantly
proceeded with ever since it was started by
Dr. Brandis, and much good work has been
done in this comnnection. The lessees, espe-
eially the ‘Bombay-Burma Trading Corpora-
tion, have done a great deal in this respect,
from self-interest no doubt, but the State
inherits the improvements made.

Considerable attention has been paid to tim-
ber slides, mainly in the Himalayas. The most
important as regards size has been the Bakani
slide in Chamba, which was planned by the
writer and constructed by Mr. Me¢Donell, now
Conservator of Forests, in Kashmir, by means
of which full sized logs, containing up to 365
cubic feet each, were sent to the floating river,
a distance of 3 miles, from an otherwise per-
fectly inaccessible forest. Smaller in construec-

tion, but of great length and extremely remu.

nerative, are the sleeper slides in the Jaumsar
forests in the North-Western Provinces, the
earliest of which were built when Captain
Greig was Conservator of the present School
and Central Circles in the North-Western
Provinees. :

L,

The general profection of the Indian forests @eneral protection:

was, at the very outset, a matter of great
difficulty, as the people has first to be taught
that causing injury to a forest constituted an
offence ; for, as already explained in previous
pages, people in olden times not only took what
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they required, but destroyed forests and forest-

growth unchecked. Thus in Burma, for in-

“stance, it was quite usual to fell a tree in order

to collect leaves for cigarette wrappers. Areas

‘amounting to thousands of square miles were

everywheré annually destroyed by axe and fire
for the sake of reaping one or perhaps two,
often precarious, crops of cereals sown in the
ashes ; cattle and even goats grazed unchecked,
and forests were fired to provide more exten-
sive grazing grounds. Boundaries of forest
property, though frequently shown on the
maps and sometimes indicated on the ground,
had no praectical meaning; and the forest in-
side the boundaries were maltreated in the
same manner as those outside. These abuses,
which were dear to the Indian raiyat and clung

_to with the tenacity and ultraconservatism of

the peasant, had to be stopped and regulated in
order to make practical forest conservaney
possible. The question of general forest protec-
tion, or forest police, has caused more ill-feel-
ing and misunderstanding than any other part
of the Forest Administration. On the one side
was found the over-zealous Forest Officer who,
from the day the forest was made over to his
charge, wished at once to protect it with strict-
ness ; and, on the other hand, the sometimes
over-sentimental Distriet Officer, desirous of
being the “ ma-bap*” of his people. These of
cOUrse are cxtrf"mr,a, but they emqtcd and m: ay

* Bole pnreut,-— father and protestor.

L,
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still be found here and there. On the whole,
however, matters regarding the general protec-
tion on forest have reasonably developed, much
more so than could have been expected at the
commencement. TLess friction has naturally
been caused in provinces where large forest
areas permitted of a more gradual introduction
of strict protection. It has been wusual in
annual reports to gauge the success of forest
protection from tables exhibiting the number -
of cases regarding forest offences taken into
Court, as compared with the number of con-
victions obtained, and the number of cases
voluntarily compounded with the Forest Offi-
cer under the provisions of the Forest Act.
This no doubt conveys a proof that the people
are not, as a rule, unnecessarily harassed by
Forest officials ; and considering how diffieult
it is to bring a forest offence home to the cul-
prit, the percentage of convictions, now
amounting to 81 per cent., is sufficient evi-
dence of the leniency and carefulness at pre=
sent exercised by the Forest Administration in
this respect. ' The true gauge of an efficient
protection, however, is the present state of each
individual forest, and on this point it is impossi-
ble either to tabularize or generalize, It may,
however, be said that, on the whole, protection
against forest offences is mueh more éffective
now than it was some years ago ; and when we
find that the productive power of Government
forest property is on the decrease or is not
A v
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improving, the reason for this is generally not

- attributable to want of protection, but to be
 found in the exercise of rights awarded in

‘excess of the potential capabilities of a forest,
~ or in the rapid growth of undefined privileges.

Both of these are contrary to the forest laws,
but they are in places still allowed to occur.
Fire-protection is the most difficult pro-
blem the Indian Forest Administration has to
deal with. The nature of the climate favours
the spread of fire, and during the hot; rainless
season theforests are filled with dry leaves,
herbs and grass, and become as inflammable as

tinder. A spark, and the country-side is ablaze.

This is bad enough, but we foresters here in India

* have not merely to deal with fires which owe

their ‘origin to accidents, carelessness or crime,
but have to fight against an immemorial
eustom of the whole people, viz., that of firing
grass lands and forests all alike, in order
to clear away rank vegetation and to make
place for a new grass crop ; and once lit, the fire
is allowed fo spread wherever it finds nourish-
ment and wherever the wind may carry it.
Kumri, jhum, khil, and taungye cultivation
differing only in name in the several provinces
by which a plot of forest growth is felled and
burnt to make place for one or two séasons’
erop of cereals—though entirvely stopped’ in
several provinces, is still praetised to some
extent throughout a large portion of the
Empire; and as a rule no precautions are taken

L
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against the spreading of the fire. Exceptions
to this are found in the Karennee hills on the
Thoukyegat in the north-east of Burma and in
the Garo hills, where the people themselves are
most careful to protect their uncultivated
Jhumed areas,—called Poonzolis or dri1—Ffrom
fire. Cases where fires spread from the land of
one village to that of another, are as a rule
settled by the payment of large fines, but have
frequently led to sanguinary frays. An incal-
culable amount of good has already heen done
during the last 10 or 15 years by the gradual
prohibition of Kwmsri cultivation; and at a
low estimate forest which was formerly razed
to the ground once every 15 or 20 years is now
permitted to grow up on 5,000 square miles
within the Government forest property of the
Central Provinces alone. Though, however,
saved from entire periodical destruction, the
areas are still overrun by forest fires. These,
in eertain provinces'almost” general, conflagra-
tions are the chief reason of the barren
character of so many of our Indian Hill ranges,
and are more closely connected with distress
and famine than is usually supposed. Their
influence is more hurtful in proportion to the
dryness of the region in which they oeccur.
This state of things is of course incompatible
with inereasing eivilization, and cannot conti-
nue long; for the people, whose property is
damaged by such conflagrations, will sooner or
later seek the protection of the Courts—a

GL
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prdtection which at some future time will pro-

_ bably be impossible to withhold even from right-

holders in Government forests. Forests and
waste lands, with the exception of reserves and
protected forests and village forests constituted
under the Act, are at present practically un-
protected by the law of the country, and it will
soon hecome a matter for consideration whether
the special circumstances in this respect will
not necessitate special and more extensive
measures.

In the early days of forest administration
another great difficulty was a most marvellous,
now almost incredible, apathy and disbelief in
the destructiveness of forest fires. . It was
argued that forests exist and produce market.
able timber which from time immemorial have
been overrun by jungle fires. This could not
be denied, and it was useless that the forest
officers preached that the forests were dete-
riorating gradually, and pointed to the nu-
merous treeless bamboo jungles and grass
savannahs. The people would not believe that

the majority of these areas had been once forest-
clad.

It takes a long time before a mixed deci-
duous forest in India is entirely eradicated.
Amongst the numerous species of which it is
frequently composed, there are many which
have a thick bark, a tough life, and a marvel-
lous power of resistance against fires. After a
fire has swept a few tizies over the forest, the
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compactness of its canopy gets destroyed and
each sucessive fire leaves it more open. This
being the case, the danger is reduced to a
ground fire, which cannot touch the crown of
the trees, between which the interspersed dead
trees glow year after year likeia torch till they
are gradually consumed, doing but little and
constantly less harm to their wider and wider
disconnected neighbours. As time goes on the
process of destruction becomes thus slower and
slower, but the end is none the less certain.
When the Forest Department came into
existence, the great majority of the forests in
India, excepting, of course, the overgreen
jungles and tracts which for some reason or
other were self-protected from fire, were in an
extremely poor condition, open and interspersed
with grass blanks, large areas frequently con-
taining no tree-growth whatever. Many are

still in the same state, and some have even.

gone further backward, because of the impos-
sibility of extending fire-protection more rapidly
than has been done.

Where the whole country-side is ablaze each
hot weather, it is only by isolation that certain
areas can be protected. The work was started
in Madras about 1860, but the records are in-
complete and perhaps refer only to the Nilam-
bur plantation and some other selected portions.
However that may have been, the work did
not progress, and as late as 1882 we only find
300 square miles under protection, and in our
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forest records we are accustomed to look at the'

protection of the Bori forest in the Central
. Provinces, as the first praetical solution of the
problem on which all future extensions were
based, with such modifications as the condi-
tions of the forests and undergrowth rendered
advisable. Bori is also one of our show places
representing an entirely restored forest, which
must convince the most sceptical of the ad-
vantages of continuous fire-protection at any
cost. :

Major (now Colonel) Pearson’s name is for
ever connected with that admirable piece of
work., Captain (now Colonel) Doveton, Major
Pearson’s successor, extended fire-protection in
the Central Provinces with the greatest energy
and success, and reduced the cost of the opera-
tions to a minimum. In the meantime Major
Pearson introduced the same methods in his
new charge, the North-Western Provinces. In
Bombay also fire-protection was taken up
fairly early and nearly 7,000 square miles are
reported as protected in 1881.

Though the work was practically taken in
hand only in 1865, 11,000 square miles of forest
land were at the end of 1880-81 artificially
protected from fire; by the end of 1884-85
this area had heen increased to 16,000 square
miles, and is now 32,000 square miles.

On the one side this gives, however, a more
favourable view of the question that is really
the case, for the success of operations varies
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considerably, and areas saved one year may
be burned over in another; but on the other
side the fact must not be lost sight of that the
area under the control of the Department con-
tains much forest which is protected by its own
natural conditions. ~

The forest laws give sufficient power to
protect our reserved forests from five, and are
sufficiently stringent even in the case of pro-
tected forests, but do mot affect the open
jungles, which frequently abut on more valu-
able forests. These may be burned unrestrict-
edly, and are a cause of great danger to forest
areas which it is desired to save. It is there-
fore evident that only those areas which have
been artificially isolated by fire-lines and out-

ward burning enjoy a sufficient legal protec-:

tion. Itis under these circumstances a note-
worthy fact that in several localities a gradual
change is taking place in the regular institu-
tion of firing the waste lands, especially where
grass is valuable. The power of the general
Civil administration of the country is also year
by year more actively directed towards the pre-
vention of forest fires, and on the whole the
progress made in this direction is sound and
steady. ‘

Annual statements are prepared whick show
the progress and cost of fire-protection in the
various provinees. They are very interesting
and instructive, as showing the advances made
year by year, but useless for comparison of



2 | :
{ ]
\ {
K |

154 FORESTRY IN BRITISH INDIA.

%

the work in the various provinces, for it is very”

obvious that it is almost impossible to correctly

compare the results of fire-protection in any

two forests even, the difficulties in the two being
probably so very different—the length of the
fire season varies, the number of dewless nights,
the force of the wind, whether variable or
eonstant, and the hours of the day or night that
it blows; the facilities for procuring assistance
the presence or absence of forest villages, the
good-will of neighbouring villages, the exist-
ence of rights of grazing, of collecting minor
produce ; the existence of main highways of
traffic through or near the protected area; the
length of boundary and fire-lines ; the way the
lines run, whether along cultivation or along
open forest, whether cut in forest or in the

open, whether consisting of streams or ridges,

roads or cut lines; the scarcity of water, the
dearness of provisions, the value of the labour
obtainable, and many others which will occur
to any forest officer. The return lately pre-
seribed and submitted in abstract in the annual
Reports, analyzing the origin of forest fires, is
very useful, for it shows at a glance where the
chief dangers lie in each forest and thus faci-
litate them being met.

Some provinces, however, notably Burma, are
still somewhat hackward as regards fire-protec-
tion. No doubt the difficulties in these local-
ities are much greater than in others where we
have been more sucoessful, but my parting

o=
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~ advice is to extend fire-protection wherever
feasible. Such extension, however, must be
effective ; the taking up of new areas beyond
the power of the establishment to deal with
often leads to the burning of a larger percen-
tage than before and is worse than useless.

The annual cost of fire-protection is at
present a little above £3,00,000, and amounts
to less than 2 per cent of the gross revenue.
There is no question that this rate of insurance
is much too small, and I trust it will double
itself before many years have elapsed; but we
are handicapped by the amount of supervision
we can afford for this important subject. As
it is, the fire season is the most trying part of
a forester’s life, from the Divisional Officer
down to the lowest Fire-Guard, and nobody who
has not lived through it has any conception of
the hardships it entails.

The work begins comparatively early in the
season with the e¢utting of grass, herbs and
bushes over miles upon miles of fire-lines, and
even at this early period the work has to be
constantly inspected to see that it is thoroughly
done.  When this material has become dry

enough to burn, a most anxious and responsible

time begins, for it has to be burned without

causing damage to the neighbouring forests,

chiefly at night when the dew has moistened

the standing grass and when sparks can be more

easily seen. This work becomes more and more

dangerous as the season advances, and as the
X

L,
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surrounding jungle gets drier and more inflam -
mable. It is at night only that the work can
be safely done, and night after night the firve-
~ gangs have to be at work. Then comes a short
period of comparative ease, when the fire-lines
- are finished and the surrounding country is not
as yet ablaze. Soon, however, the sky is red at
- night with grass-fires and fires in private and
unprotected forests, and clouds of smoke wreath
the horizon in the day time. Now everyhody
has to be on the alert, the surrounding jungle
has to be burned outward when fires from out-
side approach the fire-protected forests and the
belt of safety is'not sufficiently wide. In spite
of every precaution, the fire is sometimes carried
into a protected forest area by the wind and
then a fight begins, and compartment after
compartment is defended till the fire has been
. got under. Such a fight is often very protracted,
and what that means under the blazing sun of
April and May, followed by a stifling night,
. can only be imagined by people who have lived
in the tropic plains of India and can be realized
. only by actual experience. It is needless to
say with what sense of delight the forest officer
out here greets the first showers of the monsoon
and sees his fire-traces covered with green
sprouts of new vegetation. :
From an administrative point of view it has
to be considered whether fire-protection really
repays the outlay iincurred and all this trouble
and exposure, An opinion expressed to the



FYORESTRY IN BRITISH INDIA. 15%

confrary is now a very rare occurrence. - A few
years ago I might still have been tempted: to
give detailed examples of the beneficial in-
fluence it has had on the general aspect of
forests of all classes and on their regeneration,
but evidence of this is now plentiful and to be
seen in all directions, and the necessity of
making converts of either individual or public
opinion has ceased. A few general remarks on
this subject will naturally appear in the chapters
on “ Aboriculture ’ and ‘ Sylviculture.”” It
is, however, not only the tree-growth which has
so largely benefited by the protection afforded,
but the supply of grass and fodder has increased
to an even more considerable extent. This is
of considerable advantage to the surrounding
agricultural population, and that its valueis
appreciated, when once understood, has already
been shown by a few isolated cases, where the
villagers in the vicinity of fire-protected forests

have turned out én masse and unsolicited to

protect Government forest property against
approaching jungle fires.

The denser vegetation, which in almost every
instance follows fire-protection almost imme-

diately, has already had the most beneficial in- -

fluence in counteracting erosion and preventing
landslips and sudden floods, and the beds of
rivulets debouching from fire-protected forests
contract rapidly and flow in narrow and well.
defined channels. A streamlet, the Mendikolas
runs through the Mohwa Bir Reserve in Ajmer,

QL
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A few years ago it was thirty feet wide where
it leaves the forest block, but since the catch-
- ment area has been protected against fire, the
water-course has gradually been confined to a
distinet deep narrow channel. Further below,
~ where it is joined by small streams draining
unprotected areas, the bed has maintained its
original character. Inthe Central Provinces the
smaller streams draining the Ahiri forests, which
were broad and rugged water-channels, have,
since the forests were protected from fires,e ntirely
silted up, all but a narrow bed, and form part of
the forest grown over with reproduction. The
Sipna river (Bairagah Reserve, Berar), with
its tributaries, which are crossed by the Ellich-
pur-Pili road, affords also a good example of the
effect of fire conservancy in reducing floods,
erosion, etc. Water-courses in the Siwaliks,
~ between the Dehra Dun and the plains, have
contracted to half, and even ome-third, of their
breadth under the influence of fire-protection.
Many have entirely filled up and exist now only
as gentle, partly-overgrown depressions. Last
spring T had the honour of conducting Mr. Hol-
derness, the Secretary to the Government of
Tndia in the Deparment of Revenue and Agri-
culture, through these forests and showed him
that many channels, surveyed and mapped as
" late ag 1876, had ceased to exist and were over-
grown by bushes and young sil reproduction.
In the ease of the Ratamau basin, the sides and
slopes of the hills are now clothed with grass

CL.
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and young seedlings, and the water no longer
rushes down carrying silt with it; the conse-
quence is that the floods in the raus have been
reduced in volume and force, the water-channels
have beecome narrower and deeper, and the beds
are stocked with grass and thousands of sisoo
and khair seedlings. The little silt which is
washed down is caught by the grass tufts, and
the tendency is for certain banks in the bed of
the stream to be raised, while the water-
channels are deepened.

On the outer Siwaliks also fire-protection has
had the most beneficial results, and the upper
reaches of all streams, especially of the Dhol-
khand rau, have been confined into permanent
beds, and the smaller torrents which existed but
a few years ago have filled up and to a greaﬁ
extent already form part of the new forest
springing up. That on this side of the Siwaliks
no adequate effect has as yet been experienced
in diminishing the freshets, which endanger the
canal works, is due to excessive grazing in the
lower reaches,

The influence of continued protection on the

continuity and supply of water in springs, tanks -

and wells shows the most divergent, results. In
some places a continuity and regular supply of
water followed in the footsteps of protective
measures, whereas in others an immediate
deerease of the water-supply took place. These
phenomena were foreseen, and when the collec-
tion of water in a tank depends on a rapid flow,

QL
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like the collection of rain water from a roof,
vegetation naturally interferes with this yrocess.

~ Time is, moreover, required before the sub-
surface flow of water can regain its proper level,

and our experiments in this respect are still too
recent to give reliable results, Water has, how-
Cver, already been found near the five-protected
Danta Reserve in Ajmer at a depth of 15 feet,
whereas, under very similar conditions as regards
rock, stratification and soil, but where the hill
sides are barren, it is not reached under 25 feet.

The nomadic and semi-nomadic habits of a
great proportion of the people of India present
another difficulty with which we, Forest Officers,
here have to deal to an extent which can hardly
be understood by our colleagues in Europe, and,
worse than all, the grazing question is closely
conuected with forest fires.

From time immemorial the natives have
grazed their cattle, sheep and goats on all waste
lands and forests, wherever it suited them.
Now it is a well-known fact that a forest in the
most perfect state of production and reproduction
can yield but a limited amount of grazing, and
that a once ruined forest or an area under
reproduction is even more sensitive in this
respect. No doubt there is more grass in
forests of the latter description, and tree-shoots
are not to greedily attacked, especially when
goats are excluded, but all the same the progress
of restoration and regeneration is greatly inter-
fered with, Nevertheless, we have to accom-

SL
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modate ourselves to circumstances strictly pro-
tect as many forest areas as possible, and others
during the most critical periods of their existence.

Since reserves were comnstituted, one of the
most important questions has always been to
fix the kind and number of cattle which had
access to each forest area by right. In some
instances these figures look formidable, as for
instance in the Kulu settlement in the Punjab,
where the total of the cattle grazing as by right
within the reserves largely exceeds the number
of cattle kept in the valley, but the same ani-
mals figure for different blocks and, generally
speaking, I do not think it would, as a rule,
have been a heavy burden on our forests or a
puzzle to the forest administration to provide for
this if matters had stopped there. However, it
was decided, and justly so, thatthe extension of

our forest reserves absorbed too large a portion of

the customary grazing grounds of the country,
and that they must yield fodder as well as wood.
The necessity of this cannot be gainsaid, nor
the wisdom, though many a Forest Officer’s
heart may bleed that he cannot bring all his

forests to that state of perfection, nor effect -

their regeneration as rapidly, satisfactorily, and
completely as might be achieved if grazing were
entirely excluded.

As a matter of fact in many parts of the
country grass is in greater demand than wood,
fires being, over a large extent of the country,
needed for cooking purposes only, and for this

L.
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dried cowdung is generally preferred to wood,
as giving a peculiar flavour to the food—an
acquired taste, no doubt, but ineradicable.

. Grass being a commodity largely needed, our
. forests must, to a great extent, be worked with
this in view, and almost every working-plan is
framed in accordance with the grazing require-
ments of the country.

Selected areas are entirely and permanently
closed for the production of timber and poles,
where such demand exists; others only for a
certain number of years after exploitation, in
order to ensure as good a reproduction of the
forest growth as possible.

The periodical closing and opening are ar-
ranged for under working-plans duly submitted
for criticism and sanctioned by Government,
and the requirements of the people and the most
necessary protection the forest growth needs
are duly weighed and balanced. Where no
- working-plans exist as yet, the closing is ar-
ranged for under annual plans-of-operations.
This is the only correct solution of the question,
and great harm has been done by regulating the
grazing in forest areas by general preseriptions
and rules, instead of treating each forest on its
own merits. Any such action robs the forest
management of the necessary elastieity," with-
out benefiting the publie, It isin the interests
of the State to utilize its forest property fo the
utmost of its potential capabilities, which ean-
not, it is clear, be increased by prescriptions
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and records of undefined priviloges, but which
ocan be lowered past recovery by excessive use.
Such records permitting privileges beyond the
capabilities of the forest are only too frequently
the consequence of the desire to secure the
ufmost benefit to the surrounding population,
though in the end they effect the opposite.
Larger temporary benefits can naturally be
conferred if the capital is drawn on as well as
the interest. The feeling that non-interference
on the part of Forest officials with grazing
should be secured to the people in Government
forest property, is no doubt to some extent due
to a reaction against the entire closing of forest
areas made over to the charge of the Forest

Department, which was originally attempted

in some provineces.
This step was an. unwise one. Of gourse it

cannot be denied that grazing is hurtful to for-

est reproduction, and that the damage done is
only a matter of degree, and that more especi-
ally regeneration is quite incompatible with the
grazing of goats and other browsers. It isalso
beyond question that incaleulable harm, and
frequently almost incurable damage, has’
done by excessive grazing, especially

in the lower hills from which ~

and rivulets debouch

lands below, ~

nature ¢ -

in th

4
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upon thousands of acres of fertile lands have
been covered by sterile sand, owing fo an un-
~ checked grazing of goats and other animals.
This is an extreme case, but the utterly barren
condition and corrugated appearance of a large
proportion of the hills in the Deccan, in many
places in Madras and elsewhere, owe their ori-
gin to excessive grazing. The danger to which
the canal works in the Saharanpur District are
exposed is due to excessive grazing in the lower
reaches of the raus of the Siwaliks.

Quite apart from the forest question, it is
clear that the present way of dealing with these
areas is wasteful from a fodder point of view,
and more especially leaves no reserve in case of
scarcity or fodder-famine. The formation of
fodder and grass reserves to obviate those conse-
quences was proposed some years ago. In my
opinion no better reserves of this kind can exist
than forest reserves, managed under working-
plans framed with the purpose desired in view.

Large arveas in the drier regions of India,
especially in the bars of the southern part of the
»unjab, are bond fide grazing grounds, and

always be treated as such in order to
greatest possible yield. The mainten-

-and crops in these regions is a

Snah forests are closed

after a wood

ere the

the
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in these dry districts is at once followed by sear-
city, and, if it continues for a few years, by
distress.

In the Central Provinces, also, the income
derived from grazing in forest reserves forms a
large portion of the Forest revenue, and here it
is found that the exclusion from grazing with-
out resorting to fire-protecting at the same time
serves no practical end, for, though reprodue-
tion takes place, a dense crop of grass almost
immediately coversthe ground ; and conflagra-
tions, which are the order of the day, sweep
everything cleaner than it was before.

The aggregate and percentage of forest areas,
both permanently and periodically elosed, have
constantly inereased, and amounted by the end
of 1897-98 to 83,738 square miles closed against
all animals, and 28,146 square miles closed to
browsers in addition.

It must, however, be understood that nearly -
two-thirds of the former aroa are represented

by continuous forest tracts, chiefly in Burma,
Bengal and Assam, and some other provinces
in which there is no demand for grazing ;
and that no areas are closed, whether perma-
nently or otherwise, without a deliberate and
full consideration of the actual requirements of
the people in the matter of grazing,

There is no fear that the burden will ever
increase, for it has already been observed in
several localities that a general advance in
agriculture, which is doubtless taking place in

L
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some parts of India, lessens the demand fof
forest grazing.

Fire-protection and closure against grazing
have, on several occasions of fodder famines,
proved a great boon to the country and saved

" the lives. of many thousands of ecattle. I

would advise that in future years the returns
showing the closure of forest areas should,
under each head, differentiate between per-
manently and periodically closed forests.

Here in India it is necessary to rely almost
entirely on the mnatural reproduction of our
forests. For a more intensive management,
the areas to be treated are by far too vast, and
the average cash revenue per acre is too in-
significant. The local demands ave, as a rule,
supplied free or at low rates; and rights or
concessions, or the exclusion of large areas for

. the free supply of forest produce to the agri-

cultural population, very frequently cause the
utter absence or at least slackness of demand
in the local markets. It is evident that, under
the circumstances, the cheapest way of securing
the eontinuity of- the forests must, as a rule, be
adopted, though an increased expenditure would
frequently secure more rapid returns.

Even if the money was forthecoming, we
have not as yet the mecessary trained staff to
supervise planting operations on a scale which
would render the aggregate progress anything
but insignificant, if compared with the large
extent of forests in charge of the Department.

S
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All we can, in the majority of cases, succeed
in doing is to protect our forests as much as
possible against fire, grazing and other harmful
interference, and to exploit them in such man-
ner as to give matural reproduction the best
possible chance, and to assist'the regencration
of the natural forests by such sylvicultural
measures as the circumstances of each case may
demand. Such measures, under my interpre-
tation of the word “sylviculture,” include all
artificial help to effect the natural regeneration
of the forests, as well as their after-treatment,
in so far as this has the improvement of the
peuplement in view. Under regeneration, such
measures comprise, therefore, all such opera-
tions as the dibbling in of seed, and even such

planting as has for its purpose the completion

and improvement of the natural reproduction :
under after-treatment are included the weeding
and clearing of young forests, creeper-cutting
and the Kkilling of inferior trees interfering
with the growth of trees of better kinds. Much
has been done in this direction, and by con-
tinuous study of the condition of the various
forests, the knowledge of the Indian forester as
regards their respective requirements and
treatment has considerably increased and is
growing from day to day. Such knowledge as
we may possess is brought to bear on the
preseriptions of working-plans, a net-work of
which is gradually being spread over the whole
forest area. The science, however, of the
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correct treatment of all classes of Indian forests
ig as yet in its infancy, and its study, T must
. say, looking back on the number of years I
have been in India, of which a considerable
portion has been spent within its forests, seems
“almost interminable.

I may be permitted to give a few examples

of the difficulties we have to deal with.

We have evergreen, tropical forests, in which

a luxuriant vegetation springs up as soon as
the removal of the old forest growth admits
sufficient light ; but, alas! it is more frequently
not the vegetation we want. Sometimes it
is a dense crop of high grass, bamboos, plan-
tains, wild ginger and other herbs and creepers,
which result from an attack on the canopy ; at
“others a growth. of species of an inferior kind : for
even in the richest forests of this character, the
real valuable trees are but sparsely interspersed.
The treatment of forests of this kind, in view
of the natural regeneration of the most valuable
species whilst exploiting these, the only market-
able trees the forests frequently contain, is
' perhaps one of the most difficult problems in
forestry.

When advanee-growth of the favoured
speeies is found, mature trees of those species
are removed, and those of other kinds are
girdled independently of their age. However,
advanee-growth in these dense evergreen forests
is, as a rule, only found when one of the old
forest giants has sucecumbed or when by ac-

St
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cident, or the interference of man, a blank has
been created ; and so far the killing of other
trees round parent trees of the better classes
has but rarely had the desired results. Such
operations have consequently not been greatly
extended as yet, though, apart from creating
large artificial blanks and of regularly- planting
them over, this method seems the only one
which could be applied with any hope of ultim-
ate success.

The deciduous forests, which luckily com-
prise the largest extent of our forest areas and
the most valuable one, are easier managed and
much better understood. They also, with few
exceptions, of which thke sal forests are the most
prominent, are not composed of one or a few

species only, like most European forests, but |
consist of a great variety of trees, the majority

of which are at present valueless, or at least
unsaleable. The consequence is that though
often it is a matter of no great difficulty to
ensure reproduction in this class of forest hy
proteetive measures only, it is by no means an
easy problem in Indian forestry to promote the
production of the more valuable kinds and to
prevent the deterioration in the character of
the peuplement of the forests which, without
special attention to this point, must, it is self
evident, result from the removal of parént trees
of the more useful kinds only. In the treat-
ment of the gregarious or more or less grogari-
ous species, especially of Shorea robusia—the

QL
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sil tree—we are now almost universally success-
ful. We arrived, however, at our knowledge
- only by experiments, numerous failures and
study. In many localities we suffered from
 spring frosts whenever we made our coupes
~ too open and made;thereby room for a dense
grass crop—a great danger in this class of
forests—which retreated natural reproduction
sometimes indefinitely; in others where we
kept the coupes too dark, we failed to obtain
reproduction for want of light, and subsequent
openings did not always have the desired results.
However, vid media, which varies of course in
different localities, is mow fairly understood,
and even when the tree iz .found in admixture

with Terminalia tomentosa—the sain tree—and
- some other species, we generally manage to
increase the proportion of the more valuable
tree in the crop of the future. The forests
most difficult of treatment are those formed of
a more or less compact mature erop. In some
localities, such as the Garo Hills in Assam, the
treatment is somewhat complicated by an under-
growth of bamboos. The tree is most grateful
for fire-protection and protection against graz-
ing, and it may confidently be asserted that the
harvest of the future will be a much richer one
than has ever hitherto been reaped and infiyitely
superior to that which the Department has
gathered from many a hali-ruined forest. I
refer more especially to the forests of the School
Circle of the North-Western Provinces, which

QL
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were in a terrible state when I first saw them
in 1869-70, and which now form an almost
compact pole forest, which must delight a
forester’s eye. I always like to show these
forests to. visitors, but majority of the non-pro-
fessionalswon’t believe in their former ruined
state. A very interesting monograph by
Mr. Eardley Wilmot, on the sil in the North-
Western Provinces and Oudh, is found in
“Stray Leaves from Indian Forests.” -

The treatment of Dalbergia Sissoo and lati-
Jolia, Acacia arabica and Catechu, Hardwickia
binata, Xylia dolabriformis, Albizzia Lebbek
and others when they are found gregarious
and associated with but sparsely represented
species of other kinds, offers, as a rule, no special
difficulties when strict fire-protection can be
afforded.

However, even as regards these species we
have still much to learn, and the question, for
instance, how to increase the natural reproduc-
tion of Dalbergia Sissoo and Acacia Catechu,
on other but newly thrown up river land, still
requires to be solved. Here again see in “ Stray
Leaves from Indian Forests” a monograph on
Sissoo and Cutch in Oudh by Mr. Eardley
Wilmot, '

A great majority of our deciduous forests in
almost all parts of India came to us in a ruined
state. The big timber had been removed and
confinuous firing and hagking had left us a
crop of ill-shapen, gnarled and often unsound

i z
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trees. The removal of the old crop as rapidly
as this can be safely accomplished without un-
“duly interfering with the productive power of
the soil, in order to make room for a more
vigorous new crop, grown under the benefit of
fire-protection and grazing regulations, is clearly
indicated. A considerable proportion of our
working-plans deal with forests of this kind,
and improvement fellings is the standing dish.
Naturally they are, in accordance with the con-
ditions of each case, prescribed in all degrees of
severity, from a gentle thinning out of the most
~ useless trees, entailing but temporary interier-
enice with the canopy, on the one side to coppice
under standards on the other. In the latter
. case we trust both to coppice and natural seed-
lings to recover the ground, and only seed-
hearers of the best species and promising young
trees are left. Moreover, it has been possible
to afford continuous fire-protection and to regu-
late the grazing so as to give time for the new
forest to spring up. The result of these operd-
tions has, in the comparatively few years during
which a conservative treatment has been
accorded to the forests, been generally satis-
factory, and in many instances excellent to such
a degree that the treatment may probably fre-
quently be changed, after only one rotatipn of
the existing plans, to more ambitious schemes,
Bven more or less denuded areas within the
deeiddous zome require rarvely anything buk
seed, either supplied by naturbl seed-bearers op

6L
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by man, to ultimately re-clothe themselves
with forest growth. In the Central Provinces,
for instance, Zizyphus and Ougeinia dalber-
gioides, and in the driest portions Boswellia
thurifera, spring up as soon as a denuded area
has been protected and gradually make place
for more important trees. In other localities
trees of other species appear first, Nawuclea
cordata being always amongst the first in the
moister deciduous forests in Burma. It may
be laid down as a general rule that the trees
which disappear last, if the destruction of the
forest -has been gradual, are the first to re-
appear if protection is afforded. Remarkable
also is the success of the broadeast sowings on
previously almost barren hill-sides in the Poona
District, Bombay Presidency. |

The natural regeneration of our most valus
able mixed forests containing some of our very

best trees, and amongst them the king of all—

the teak tree—is Irequently very much more
difficult. However, a considerable amount of
careful study, enmergy and ability has been
brought to bear on this question, and we may
claim some sound knowledge and a fair amount

of success as regards the treatment of these .

forests. 'We have to deal with various classes
of these forests, in most of which, however, the
teak and other valuable species form but a
portion of the tree-crop.

We have, first, forests: in which the tree
canopy is comparatively open—very open in
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most cases—but where the ground is covered’
by a dense crop of gregariously flowering bam-
_boos, such as Bambusu polymorpha. Next,
those in which the cover of the trees is as a
rule somewhat closer, though by no means o
‘compact as a rule, mostly with an undergrowth
of Dendrocalamus strictus, This class includes
" areas of large extent, chiefly in the Central
Provinces, Berar and the Northern parts of
the Bombay Presidency, where the teak tree
appears mostly in the shape of a mangled,
gnarled and cut about constituent of a poor
ruined forest. Then, those in which the mixed
tree-crop is fairly dense, and in which bamboos
are either absent or represented by scatiered
clumps. Finally, areas in which the teak
grows gregariously, which, however, are mostly
of small extent and scattered.

Those large gregariously flowering bamboos,
which form the undergrowth of the forests of
the first class, are, no doubt, very useful in
many ways; but in many. localities a hundredth
part would probably meet all requirements,

‘sand they are a terrible nuisance in respect of
a regular tree reproduction. They afford shade,
but I much doubt that they have otherwise
any appreciable beneficial influence on the soil.
It is only when they have flowered and died,
_and the dense cover of bamboo leaves is tem-
porarily removed, that tree reproduction has
the slightest chance of snecess. That this is so,
ig . clearly evidenced by the age-stages, re-
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presenting the existing forest growth being in
general accord with the periods of the hamboo
flowering. These periods of seeding are far
between, and we have to wait for them in order
to increase the reproduction of teak, as all other
means we have tried to encourage its reproduc-
tion in the intervals between the flowering,
though mostly successful, have proved to be by
far too costly. The attempt made to kill the
bamboos by repeated cutting down of the new
annual shoots has failed entirely,

Advantage has already been taken in Burma
of the occasional flowerings of the bamboo to
extend the area under teak. The method now
usually adopted was first introduced by me in
1880, with the help of Messrs. Popert and

Oliver. The areas to be treated were first fire- | |

traced and then, as far as possible, cleared by
five of the dead hamhoo stems; the teak and
cutch seed was dibbled in plentifully, and as
many plants put out, as were available. The
success, though varying, has been generally
good, and in many instances the young growth
approaches in completeness that of a taungya
plantation. The system can, however, only he
applied where the existing young growth is
poor enough to excuse its being sacrificed :
otherwise the use of fire must be dispensed
with, and the mere dibbling in of seed in' areas
over which the bamboo has died is not' so
certain in its vesults; The year hefore bamboos
flower, the clumps produce no annual shoots,
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go that arrangements can be made beforehand
to meet the opportunity. Some 4,000 acres
‘have since 1880 heen stocked with teak in this
manner, chiefly, however, in localities under
Dendrocalamus  strictus, which sometimes
flowers simultaneously over considerable areas.

A flowering of Bambusa polymorpha of con=
siderable extent is imminent in a year or two.
This will place the method to a severe test, and
it is hoped that fair progress will be made in
extending the proportion of teak in part of the
forests affected. ;

The treatment of those forests in which the
more valuable trees, especially teak, grow over
Dendrocalamus strictus is generally more satis-
factory. To begin with, the shade of these

“bamboos is much less dense, permitting natural
reproduction even when not in flower, and now
and again a young teak tree manages to push
its way through the cover over-head and, if not
can be fairly easily assisted to doso. Next, the
bamboo flowers more or less sporadically, and
opening for young tree growth are constantly
found in this way ; and finally there is no fear
that the young ftrees once established are in
danger of being overhauled and topped by the
young bamboos—an eveut which happens but
too frequently in the case of the larger kinds of
bamhoos. Considerable success has heen ob-
tained in forests of this kind hy dibbling in
teak and cutch seed in places where the hamboo
cover was somewhat open, either by accident or

H
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due to sporadic flowering, and works of this kind
can be carried on more or less continuously.
In the more open forests in the Central Prov-
inces, where the tree has not to the same degree
to fight against bamboos and other quicker
growing species, protection alone has sufficed to
establish the teak tree as the dominant represent-
ative in a large portion of the forest area. The
cutting back of the ill-shapen and damaged
trees has, as a rule, resulted in a strong coppice,
but seed-grown young growth is also plentiful.
The protection of the teak tree, as aroyal tree, in
Bombay, has had a marked influence on its
reproduetion. The natural reproduction of
Acacia Catechw in forests of this kind is also
good, as soon as fire-protection can be afforded.
In forests of the third class, comprising those
mixed forests in which none or but little bam-
boo is found, considerable success has heen
achieved by improvement fellings, consisting
of the removal or girdling of the inferior trees
surrounding parent trees of the better species,
such as teak, pynkado, cuteh and others. The
extension of similar measures to larger areas in
Burma is now under consideration, and will no
doubt be given effeot to. In Berar, the Central
Provinces and the northern portion of ‘Bombay
the method has for years heen adopted,
Curious to say, in fovests of the last class,
composed of pure teak, we have met with quite
wnexpeeted difficulties in ensuring satisfactory
nafural reproduction, and whether this is due
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to the heavy drip from the parent trees or other
causes is as yet unsolved.

There can be no doubt that by the various
measures adopted, the crop of the future has
been considerably enriched in teak in all areas
to which the Department has so far been able
to give special attention, and the work is pro-
gressing from day to day, and future generations
will in oconsequence reap a much richer
erop.

Tn all elasses fire-protection is unquestionably
a sine qua non to complete success. The teak
tree has a greater power of resisting the effects
of fire than most other trees with which it is
associated, and this fact has from time to time
been urged against the necessity, or even ad-
vigability, of fire-protection when the growth
of teak is the desideratum. The last attack on
fire-protection, made by a practical and scienti-
fic man, led to more minute enquiries than had
previously taken place, and one of its main
features—that a larger amount of teak seed-
lings was found in constantly burned than in
fire-protected forests—was entirely disproved.
The number of small plants below 3 feet high
was undoubtedly larger in the former than in
the latter, an obgervation on which the whole
argument against fire-protection was based ;
but most of these represented plants that had
been burned down year after year and sprouted
up again. There was a remarkable scarcity of
larger young trees, and when gll young growth

L.



FORESTRY IN BRITISH INDIA. 179

up to 20 feet high was counted, the number
found in the fire-protected forests were several
times more plentiful than those in the open
forests.

The cuteh tree (Acacia Caiechu) though a
most undesirable companion for teak in a young
plantation and faungya, where all the trees are
of equal size, knocking off with its hard, whip-
like hranches the new leaves and tender shoots
of the former, form, in all but the first and last
classes mentioned of teak forests, a most soci-
able and valuable companion of the teak tree.
Much of what has been said of teak applies to.
this tree as well, and in its reproduction it is
very grateful for protection and encouragement.
In addition, it takes, in drier regions, possession

of deserted fields much more rapidly than the

teak tree can be expected to do.

The natural regeneration of ironwood (X ylia,

dolabriformis), and of the padouk tree causes
as yet some anxiety, but the question is receiv-
ing all ihe attention which can be given to
it. The main conditions of the padouk are the
same as in the case of teak, the tree being but

scattered in the peuplement of a mixed forest, .

but its exploitation on anything like a large
scale only dates 12 years hack, and the obser-
vations regarding its requirements are conse-
quently as yet incomplete. HMowever, of late
some of its neighbours have, become of suffi-
eient value {o warrant their extraction, and
this will much favilitate ous operations with a
2 a
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view to improve the percentage of the most
yaluable species in the forests of the future.
The same difficulties, as above noted in the
~ case of the teak tree, the cutch and the padouk,
become apparent in a greater or lesser degree
as soon as a forest is worked for any other or
a few valuable species only ; but it would lead
us too far to follow the different phases of their
reproduction, even in the sketchy manner in
which the subject has been treated as regards
the teak tree. Moreover, the question has not
been studied as yet sufficiently closely with

regard to other valuable trees. It may, how-

ever, be generally noticed that mere protective
measures have caused a vast improvement in
the regeneration of the mixed deciduous
. forests. X

Another extremely wvaluable tree, though
. growing under somewhat different conditions,
which deserves mention is the sandal (Santa-
dum album). TIts habitat is confined to the
drier regions of South India, chiefly to Mysore
and the adjoining districts of Madras. It has
been a royal tree for ages, and thus had every
‘advantage of reproducing itself. However
many of the open forests in which the tree is
found, and the hedge-rows, are giving place to
cultivation, and considerable difficulties are
- met with in the introduction of the tree into
new localities. A monograph on this tree by
Mr. P. M. Lushington will be found in * Stray
Leaves from Indian Iorests.”

G,
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In the hill forests in the north of India, the
deodar (Cedrus deodara) is the most important
treo. It grows bhoth gregariously and 'in
mixed forests. In the former case its reproduc-
tion presents no more difficulties than that of
the Abies pinata at home. ; At the outset
many forests of this kind had been ruined
more or less by the reckless fellings by contract-
ors, and crops of Indigofera and" brambles
appeared on the sceme, With this before us,
the early fellings executed by the Forest
Department frequently erred in the opposite
direction, and a much longer time elapsed be-
fore some of our forests were regenerated than,
according to our present knowledge, would seem
necessary, and artificial aid had often, to be
given to make the cover complete. A peculi-
arity of the tree, only of late years first discov-
ered by me, is that'a considerable proportion
of the species only bear male flowers year
after year, which makes the selection of seed-
bearers somewhat, intricate, especially in a
closely-grown mature forest with crowns high
overhead, but it is in the end merely a ques=
tion of accurate observation., A somewhat
increased difficulty is experienced where the
deodar forms a portion only of the peuplement
of a mixed forest, especially where the inters
mixture is argely composed of the blue pine
(Pinus excelsa) of the Himalayas, a tree which
in youth and on deep suitable soil grows much
faster than the deodar, I may, however, claim



182 FORESTRY IN BRITISHL INDIA.

for ‘the officers of the Department that they
know how to treat- all forests in which the
deodar appears to the best advantage. All we
so far know as regards this is, I think, pretty
well eontained in my monograph on the deodar
in * Stray Leaves from Indian Forests,” and it
would seem unnecessary to enlarge further on it
in this paper, which is intended only as a general
resumé of the progress of forestry in India.

Fire-protection, closure against and regula-
tion of grazing, and correct sylvicultural
methods have, independently of artificial plant-
ations, insured as regards this tree a far more
extensive and richer crop for the future than
that which we have reaped and are in the
course of reaping. :

The next point which I think it desirable to
touch upon is the natural regeneration of the
other pines in the Upper Himalayan forests—
Abies Webbiana and Picea Morinda and the
Pinus excelsn. As vegards the latter, which is
the most valuable of them, there is no difficulty
at all. On suitable soil and under decent pro-
tection it grows like a weed as soon as sufficient
light is admitted, and spreads on the outskirts

of the forests whenever the area skirting it has -

the slightest rest from interference. As res
gards this latter point, the forests of Abics
Webbiana and Picea Morinde show & similay
inelination ; but we find very great difficultics
in attacking a mature forest of these species
with fair results regarding their regeneration.

G
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In most instances forests of this kind ate
as yet of comparatively little value, as it does
not pay, until a further advance has been
made in the impregnation of inferior pines,
to exploit’ them for exportation of the
timber to the plains of India.’ There are,
however, certain areas in the vieinity of
hill stations and cantonments, which by their
situation are of importance.  There is no shirk-
ing the question that in regard to these we have
not as yet achieved sufficient success, and are,
I am inglined to beliove, living as yet to a
certain extent on capital. The question whether
it would not be advisable in the end to resort
to clear fellings and replanting seems to draw
near. I think it would be the most simple and
practical solution of the question, The repro:
duction of the various oaks in the higher hills
and of the mixed vak and pine forests is well
understood, and almost invariably success in
their treatment may he claimed.

At a somewhat Yower level we come to the
extensive areas of Pinus longifolia in the north,
and Pinus Kasya and Merkusii in the southa
east of the Empire. Their regeneration is very
similar, and requires nothing beyond strict fire-
protection and sufficiently open coupes. In the
north of India, large areas are undes protéction
and proper management, but many and exten-
sive tracts, especially in the Punjab, are still
exposed to conflagrations to which they are
excessively liable, and in the Burma hills,
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where the forests are very remote, inhabited by,
a faungya-cutting population, and as yet of

little commereial value, fires still cut info them
year by year and lessen their extent. This

is.a great pity, for perhaps no trees are so grate-

ful for fire-protection, and whenever a few

parent trees have been left, Pinus longifolia

forests spring up on protected areas with

almost incredible rapidity where reproduction

was a few years ago almost at a standstill,

~ Of somewhat peculiar interest is the repro-

duction of Juniperus ewcelsa in the west of

India, The tree, as it grows there, is very

tapering, the timber is knotty and yields

inférior firewood only, but it represents the main

portion of the wood-supply of those arid hills,

For years it was believed that no natural repro-

duction took place at all; but this is not the

ease, and a fair supply of seedlings is found

under the shelter of the long, drooping branches

of the parent trees, which almost sweep the

ground. Naturally nothing can be done under
such circumstances beyond insisting on a care-
ful fire-protection and exclusion of grazing
wherever exploitation takes place.

More frequently than of any other subject, 1
have mentioned that of fire-protection ; but it is
one of the most important in forest administra=
tion in India, and I have no hesitation in doing
50 once more, It has sometimes heen stated,
even by professionals, that' fire-protection
encourages the growth of grass fo such an extent

St
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as frequently to render tree-reproduction im-
possible. These gentlemen are in too much of
a hurry, and no doubt a forester’s life is lament-
ably short in comparison with the time it takes
for the results of his work to become appreci-
able, but a natural development moves slowly,
and, unless we are prepared to spend money on
planting operations on a large scale, we must wait.

Under the influence of fire-protection, the
growth of grass obviously becomes stronger

during the first few years; but as the crop, if-

not cut, dies and decomposes every year,
accumulation of half-decomposed rubbish gradu-
ally, and in some cases even rapidly, weakens
the root-stocks, and each successive year the
orop is lower and thinner than it was during
the preceding years. Moreover, this accumu-

lated rubbish and the existing root stocks, with

, " their mass of root-fihres, prevent the appearance
of any appreciable proportioqn of new grass
directly from the germ tnation of seed, so that
the crop year after Year comes up principally
from the root stocks which natu‘rally‘grow weaker
from old age. During the first year, however, as
has just been said, the erop of grass becomes
very heavy, and for the time being' the repro-
duction of the forests is retarded, The subse-
quent natural weakening and thinning out of
the grass is at best a gradual process, and in
some localities may even be very slow, indeed,
almost imperceptible, for a considerable iumber
of years, ~
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. We may next consider the alluvial forests
largely placed on the banks of the Indus.
They are chiefly composed of Acacia arabica
and tamarisk, and gain their life-blood from
‘the overflow of the rivers. So long as this
fakes place, no difficulty is found in their
regeneration; but when it is withdrawn by
embankments, the forests wither and are
either given up to cultivation under irrigation,
or will in the course of time probably as-
sume the character of the dry forests of that
region, !

This carries us naturally into the dry forest
region. As pointed out in the early pages of
this .paper, the shading off of the deciduous
forests, into this class is very gradual. Ex-
perience has already shown, especially in A jmer-
Merwara, that ultimate success is almost certain
to reward continuous forest protection even
within this zone. In many parts of this area
regeneration, though it may be slow and
uncertain, is by no means hopeless, and doubt-
less many areas, as for instance in parts of
the Deccan, are condemned to this class,
because they have been utterly devasted by
fires and grazing and would require perhaps a
century of careful nursing before they would
re-assume their pristine forest-clad appearance.
In the same proportion as forest reproduction
becomes slower and less certain in drier zones,
it gebs more sensitive to interforence by man,
fires, browsing and  grazing, and requires,

S
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if success is to be attained, a proportionately
stricter treatment.

There are, however, dry forests in the centre
of the dry zone and where it shades off into
desert land, still containing an open bushy
crop, with sometimes a fair amount of firewood
per acre. About the origin of these and their
final rcgeneration from seed we know practi-
cally nothing. All we know is that they have
enormously long roots, which have been
followed down to the depth of 70 feet without
finding their end, and that they throw out
coppice with great, and so far apparently
undiminished, vigour. We rely on this and on
their extent ; hut whether, and how long, the
productive power may last is an open question.

Fortunately they are economically of greater

importance as grazing grounds than as wood-
producing forests ; vand large areas thereof are
8o situated that, by means of the great eanals
the British Government have been and are
making, they can b& converted into rich wheat
fields.

The littoral and tidal forests, of which the
S.underbans in Bengal are a typical representa-
1‘1V(?, require mo speeisl eare beyond certain
felling regulations and & general protection ;
reproduction within them is suf)@mbundant
both from seed, which is spread by the action of
water, and from coppice. These forests are
gradually moving out towards the sea, as is
clearly evidenced hy the, existenco of sul-

20
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merged forests of this class far inland—in
Bengal even to the north of Caleutta.
T feel as if T had only skimmed this important

~ subject; but the very purpose of this paper

prevents me from giving more than passing

. glances towards the commercially most import-

ant and otherwise most interesting forest areas,
and T must leave it to other more competent
pens to supl;ly details and monographs of eaelr
special elass of forest, for which purpose ¢ Stray
Leaves from Indian Torests” have - been
speeially opened to them. T am unfortunately,
and always have been, onc of those forest
officers described in a Madras letter, to whons
the pruning knife and the rifle, and I might
perhaps be allowed to add questions of practieal

- forest treatment and administration, come mors

liandy than the pen.
Arboriculture is dounbtless the most effective
and vapid measurt to insure the regeneration of

©an (:_\'ploitcd forest area and to change its
character t0 a more valuable one; but it is
~obvious that the cost of sowing and planting

must limit the extension of such operations to
localities particularly favourably situated as
regards forest growth and markets, wher
arboriculture may, for these reasons, be finan-
cially more remunerative than sylviculture
with its unavoidable delays; to denuded areas
whieh for other reasous it is advisable to
re-stoek ; or to arveas situated near elimatie
extremes of forest growth, or where no parent

I
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frees exist of the specics it is desirable to
propagate, or where the ground is covered by a
dense growth of shrubs and weeds, or otherwise
rendered unsuitable for the veception of
seed.

Thus, in comparison with the vast forests
under the control of the Department, the area
of artificial plantations is insignificant, but
taken independently they form a considerable
aggregate. In the Bengal Presidency .and
Madras the returns of plantations do not in-
clude, as already noted, the artificial measures
which have from time to time been taken
to complete and improve the regeneration
in natural forests, measures which have some-
times been of considerable extent, but in
Bombay it is possible that cheap cultural

operations are included in the returns. Areas,

also, which have lieen sown and planted, but
which, though not sufficiently successful to
be classed as regular plantations, show never-
theless in many instances a decided improve-
ment on ghe original forest growth, are exeluded,
as well as complete failures.

After thesé deductions have been made, the
areas of plantations, recorded as successful,
amount in round numbers to 100,000 acres,
68,000 in the Bengal Presidency, 20,000 in
Madras and 12,000 in Bombay. This is an
achievement of which the Forest Department
may be proud. ‘

The Nilambur teak plantation in Madras

A
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deserves the first place, and special mention,
in all records of planting work, mot merely
hecause it is the oldest, but also on account of
" its enormous value as compared with its extent.
It was started, as already mentioned, by
.Mz. Conolly, the then Collector of Malabar,
as early as 1840, and the oldest portions
will be  mature in another 30 to 35 years.
The planted area extends at present over up-
wazrds of 4,200 acres. This area is not every-
where equally well stocked. In fact, in
some instances umsuitable soil has been cul-
tivated, and the result has heen a partial
failure ; but on about 2,100 acres the growth
is remarkable, and is satisfactory on an addi-
tional 1,800 acres. Up to 1894, about ten-and-
a-half lakhs of rupees had been spent on the
plantation, but at that time the revenue realized
- had already overhauled the total expendi-
ture, The gross revenue to be realized during
the 10 years ending in 1905 has been estimated
at scmewhat in exeess of R6,50,000. During
this period the expenditure may still be estim-
ated at 50 per cent. of the gross income, but
this percentage will diminish year by year as
the income increases. A forecast has been
made that when the plantation becomes mature,
at the age of 95, the annual income will reach
, upwards of half a million rupees. This estimate
may probably be somewhat excessive, but the
plantation is admirably situated for export, on

the banks of a most perfect floating strearn, and *.

SL
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the timber is but little less valuable in the
forest than in the depét.

Valuable regular teak plantations also exist
in Burma, at Magayee, Kyetpaung, Boben-
choungwa, Kywémaking, Pyunchaung and
Prome, aggregating 8,668 acres. Some por-
tions of these date back to 1857, the time when
Mr. Brandis had control of the forests of
Burma. In the desire to place those established
a few years later as mear the market as' Ppos-
sible, some areas were selected at Kyetpaungand
elsowhere with not very suitable soil, but over
76 per cent. of the aggregate are established on
good soil and the growth is as good as the
average growth in Nilambur, the marvellous
growth on alluvium being excluded. These
plantations were very expensive. When it was

found that in the real home of the teak, to'

which, though the situation was not so favour-

able as regards export, the planting operations _

had been gradually transferred, very much
cheaper means exidted of cultivating the tree
on a large scale, the extension of regular plant-
ations was gradually curtailed, and for many
years past has been almost abandoned,

As far back as 1856, 'Mr. Brandis conceived
the idea of pressing the shifting cultivation, as
practised by the Karens, into the wervice of
arboriculture by interplanting the crops with
beak, This shifting cultivation, which is still
widely practised over many pax&s of India, and
which was at that period, even much more

™.
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general, consist in the cutting down of the
forest growth, firing it when dry and sowing
. the area thus prepared with field crops. When
these have been reaped and, as the case may be,
after two or three years’ use, the area is deserted,
~ and a new piece of forest is destroyed. This
goes on till a forest growth sufficient to givea
good blaze and plenty of ashes has grown upon
the area fivst attacked. The rotation occupies
from ten to thirty years. In Burma these
clearings are called faungyas, and this name has
been adopted in our reports and returns.

A Burmese Forester, Oo Tsan Dun, in charge
of the Kabaung forest at the time, was the
first “who gave practical effect to the orders
~ issued on the subject, and for some yéars con-
tinued to plant teak i the taungyas he cut and

sultivated with paddy and cotton. The plant-
ations, thus formed, were small, but the results
were excellent, and the scheme was followed up,
on a somewhat extended scale, by Mr. Graham,
for some time Deputy Conservator of Forests

in charge of the Toungoo Division. In 1868,

however, the area thus cultivated amounted to
less than one hundred acres. It was at that
time contemplated to extend this method of
cultivation to 350 acres per annum at a cost of
R30 per acre duving the first five years. , How-
ever, for some years hardly any progress was
made in the extension of teak faungyus, and by
the end of 1872-73 the total area thus cultivated
amounted only to some 250 acres, In 1873-74,

S
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the then Conservator, Major Seaton, entered into
agreements with many of the Karens in Thar-
rawaddy and Prome, and induced them to plant
by the promise of definite feungya grounds.
The result was that some 250 acres were planted
in that year, and upwards of 300 in the year
following. In 1875-76 the avea planted had

risen to about 1,050 acres. It was evident that'

the method of cultivation must be restricted to
resorves and areas which could be effectually
fire-proteeted. This for some years curtailed
the expansion, and by the end of 1879-80 only
about 2,500‘ac1‘es had been planted out. By
this time, however, reservation had been con-
siderably extended and the population had
hecome accustomed to the employment thus
offered, which gave them a regular income, in

addition to the crops which they were able! '

to raise just as in former times ; and it hecame

possible to work over larger areas, and at'

the same time to command better average
results. Hven the wnecivilized Karens had
become aware that we wero conferring a
favour rather than secking one, which had
been their feeling at the outset. We also
employ these men in gindling, timber works
and other forest operations, and the disburse-
ment of several lakhs of rupees per annum
have transformed these tribes, who in former
times havdly ever earned any money, from an
antagonistic nuisance to forest conservaney into
the most loyal servants of the Department.

LR
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“ This naturally could not have been effected in
the same satisfactory manner without the settle-
 ments on the principle described on page 119.
Thus the' extension of taungya arboriculture
rose in 1850-81 by upwards of 1,000 acres and
went on growing till it culminated in 1897-98
in the planting up of 4,100 acres. The area
recorded as sufficiently successful by the end of
this year amounts to 52,000 acres. (

The cost of these operations have up to date
amounted to some seven lakhs eighty-eight
thousand rupees, or 15 per acre, a sum which
includes all weeding and cloaring, but not
thinning operations, which must sooner or later
be taken in hand ; fo¥, as in the case of deodar
and many other specics, the poles in a more or
less compact young teak growth, such as found
in plantations, do not get suppressed and killed
out soon enough, and getting drawn up in the
erowd prevent the full and early development
of dominant stems, ,

This enormous annual extension of thc teak
taungye plantations is very satisfactory, and the
productiveness of large forest areas has been
greatly increased by these measures. Of course,
there may be calamities such as fires and insects,

but even discounting these, T think it may be

safely assumed that the areasso far planted will,
when mature, yield an annual supply of 30,000
tons of timber, and an ineome of seven to eight
lakhs of rupees. TR

1t has, howevoer, been asserted, and I fear

L
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sometimes on good grounds, that in the desire

to bring very large areas within the scope of
rapid improvement, the selection of the places
to be cultivated has mot, of late, heen always
entirely judicious and has included places where
the tree is already sufficiently represented and
where no impediments existed to secure its
regeneration by means of protection and im-
provement fellings, Under such conditions,
teak taungyae cultivation is out of place. It
may be advisable to curtail the wholesale
extension of teak faumgya plantations, and to
diverf the funds which thereby become available
to protection and sylvieultural measures. Primd
Jacie such plantations should be restricted to

M

areas more or less under the influence of denge,

shading, gregariously flowering bamboos, and
to such localities where the tree has been
exterminated, care being taken not to try to
extend them to areas where the soil and other
physical conditions are unsuitable to the tree.
For such localities the method was originally
devised. Inforests under cover of dense bamboo,
no great apprehension need be felt about the

"

occasional damage done to a few toak trees ina ..

ya, or even ahout their destruction. It 18, more-
over, very difficult to judge from isolated trees
left standing in a taungye what their chances
would have been jf the natural forest had been

left standing, and even less ean be''told from '

stumps found ; but such observations have been

nsed to prove the assertion that the feungye
‘ i : 2o
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cultivation had been injudiciously extended of
late. Though some seed-bearers even may exist
and grow up in gregariously flowering bamboo
{forests, the dense cover prevents all possibility of
regeneration, except at long intervals during
the period of flowering, and it will, under such
circumstances, be better to ereate scattered
compact well-stocked areas even at the sacrifice
of a teak tree here and there.

Teak plantations were also established in
Bengal and Assam. The most important of
these is the Sitapahar plantation in the Chitta-
gong Forest Division. It cost 170,000 and
contained a fully stocked area of 600 acres,
with a growth comparing with that of the hest
parts of Nilambur, but unfortunately it was
established within ‘the bed of periodically
returning eyclones, and was practically entirely
destroyed by one of these catastrophes in
October 1897.

The teak plantations in Assam established
between 1872 and 1881 are of smaller extent
covering 170 acres. They are growing well
and their extension in suitable areas should, I
think, be considered.

The sissoo plantations in the Punjab deserve
gome special mention.  They are partly estab-
lished and maintained under a system of
irrigation, and partly comprise those grown on
areas where the subsoil moisture suffices for the
purpose. Ameongst the former the Changa
Manga planfntwn is the most important and most

QL
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successful. The wooded area comprises 8,400
acres. It was established in the centre of the

dry forest area, where the long rooted bas trees
alone can exist, but is now, under the influence
of irrigation, covered with a complete crop of
sissoo and mulberry. The plantation was

begun in 1866, but no success could at first be:

obtained. In 1868 Mxr. Amery, thenin charge,
had the idea of employing a trench and ridge
_system. When I took over the division, though
but a comparatively small area had been stocked,
I felt convineed the correct principle had been
ascertained, and within a few years the whole
area was planted. The plantation has been
a sylvicultural and financial success, in spite
of the high rate for camal water which is

chargeable against it, Under the workingy |

plan, if is treated as coppice with a few stand-
ards, and we are already occupied in reaping
the erop of a second rotation.

Most of the present plantations on sailaba land
where the percolation from the rivers in their
vicinity gives a special impetus to the growth
of siss00, were also established between 1867
and 1874. The growth of sissoo here is even
better than in Changa Manga, and as there is no
water rate to pay and no trenching 16 be done,
the results have been financially much better.

No very extensive deodar plantations ‘exist in
the forests of the Western Himalayas. «The
artifieial cultivation of the troe has, ’howover,
been reduced to a 'certainty, considerable

W
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aggregate areas have been stocked and are in-
ereased annually by several hundred acres in
accordance with pre-considered working-plans.
The working-plan for the Mundali forest in
the North=-Western Provinces alone prescribes
the planting up of upwards of 100 acres per
annum. ‘As already stated, the natural re-
generation of the deodar is fully understood and
given effect to, but there are many of the old
ruined forests where no suitably situated parent
trees exist over large areas, or where Indigo-
Jfera has taken possession of the grounds, and

- here artificial cultivation is required. It is
also of great importance in regard to the fill-
ing up of blanks, for, with a valuable tree like
deodar, and taking the large demand for its
timber into consideration and the restricted
areas at our disposal, we have not much time
to wait in bringing the area under a new crop
as soon as the old one has heen exploited.

The Charduar India-rubber plantation is an
undertaking of considerable importance. Mr.
Gustay Mann, who early foresaw that the
natural rubber resources of Assam would dry
up sooner or later, has the honour of having
started this plantation in 1873, and by the end
of 1883-84, 892 acres had been stocked with
ficus elastica, Mr, Mann, fully convinced of
the financial advantage to be gained, strongly
recommended an indefinite annual extension
at the rate of 200 acres per' annum. The Gov-
ernment of India supported this proposal, but

St
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headway under the leaf-canopy of worthless
forest growth, or is smothered in the struggle

with the more mumerous representatives' of'

plebeian kinds.

Under. such circumstances, help must be
afforded by girdling or felling the inferior
trees, in order to make room for the te:ik, the
padouk, the deodar, the sil, or other valuable
species. Much has been achieved in this respect
especially with regard to teak in Burma, deodar
in the West Himalayas, and sil in the North-
Western Provinces. Such operations have, how-
ever, the serious drawback of filling the forest
with dry wood, which increases the risk of
fire and adds to its violence, and can con=
sequently only be undertaken in fire-protected
forests, or in forests which do not burn on

account of their position or otherwise. The'

cost of these operations, and the necessity for
their close supervision, also limit their exten-
sion. To.what extent these operations may
properly be carried'in each forest must be basad
on local observations. As regards trees which
appear naturally in unmixed forest, such as the
deodar or sdl, no apprehension need he felt,
even if the trees with which they ave associa-
ted are entirely removed. Mo judge from
its general configuration, the padouk tree will
probably also do well in pure forest. The teak,
however, is, in the opinion of many a good
Forest Officers, not intended by nature to form
pure forest of large extent, The tree is leafless

|
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during the hottest and driest part of the year
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