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INTRODUCTION.

Schemes for regulating the fellings in the Nilambur teak plantations were
prepared by Colone} Campbell Walker, in 1585 and 1890. Mr. P. M. Lushington’s
working plan of 1895 superseded these schemes. This working plan prescribed. the
treatment of all the forests covered by the present working plan, with the exeep-
tion of the New Amarampalamn Reserve. In 1905 Mr. Lushington revised his

reseriptions for the plantation areas. This revised working plan was in force from
1905 to 1915, In the latter year Mr. R, Bourne eommenced the preparation of a
new working plan, for all the forests of the division. Many of his prescriptions
were brought into force from the year 1918, though the working plan was not
completed till 1921. Mr Bourne’s working plan was not sanetioned for reasons
explain(’(l hereafter, but effect has been given to many of his proposals.

On 24th November 1925, the author of the present working plan was posted as
a Working Plans Officer, with instructious to revise Mr. Bourne’s plan. The
management of the forests, and particularly of the teak plantations, was in a most
unsatisfactory state, owing to a number of causes, most of them abnormal. Having
had no previous experience of the Nilambur division, he wus obliged to spend a
number vf months in preliminary inspections before he wasin a position to formulate
proposals for future working. A preliminary report was submitted on the 2nd April
1926 and orders on it were passed by the Chief Conservator on the 25th May 1926.
Thus it was lmpossible to make a real sturt oun the field work until the monsoon
lightened, in August 1926. Field work was in progress from August 1926 till
Mareh 1925 and was only interrupted for short periods during which the writer had
to go to Ootacamun'l in connexion with the preparation of maps, und other office
work. Most of the working plan was written while field work was in progress, and
it was completed on the 5th April 1928, Mr. Bourne’s general policy has been
largely followed, but the plan, though called a revision, really amounts to a new
working plan. Its length muy be explained by pointing out («) that the Working
Pians Officer was ordered to incorporate Mr. Bourne’s Part I, with such additions
and corrections as were nccessary, and () that past experience showed that consider-
able detail in the preseriptions of Part II was desirable.

The Working Plans Officer was assisted, in the field work, by the following
rangers :—
Ranger K. Chaitkku from 23rd January 1928 to 30th September 1926,
Ranger K. Kunhiraman Menon from 30th April 1926 to 5th April 1928,
Ranger M. N, Raman Pillal from 16th November 1926 to 20th September
1927.
. Most of the statisties relating to past yields, past revenue and expenditure,
prices, etc., were compiled by the Working Plans Clerk, M. P. Narayana Menon,

assisted by the clerks of the Nilambur District Forest Office. A partial check has
been made by the Working Plans Officer.

The maps have been prepared by M.R.Ry. C. R. Samarapuri Mudaliyar,
Draftsman of the I1I (Working Plans) Circle.

The Working Plans Officer would like to take this opportunity of thanking the
officers and subordinates, of offices other than the Working Plans Circle, who have
assisted him, particularly the staff of the Nilambur district, and of the Logging
Engineering Branch.

OO0TACAMUND, R. S. BROWNE,
The btk Aprit 1928, Working Plans Officer, Nilambur.
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PART I.

SUMMARY OF FACTS CN WHICH THE PROPOSALS ARE BASED.

CHAPTER I.-THE TRACT DEALT WITH.

SeorioN 1.—NaME AND SITUATION.

. @Qeneral—The working plan covers all the forests in the Nilambur and
Amarampalamm Ranges of the Nilambur Forest Division, with the exception of the
Beypore Reserve. The forests include the well-known Nilambur teak plantations.
They arc all in the possession of the State, partly by purchase and partly on what
may be considered perpetual leases.

2. Position.—They are situated within 11° 10" and 30’ North Latitude and 75
55 and 76° 35’ Longitude Bast of Greenwich, They all lie within the water-shed of
the Chaliarpuzha and its tributaries. This river is more generally known as the

Nilambur or the Beypore river.

3. Distribution.—There is one large compact area of forest, consisting of the
New Amarampalam, Karumpoya and Nellicutta reserves, which covers the greater
part of the vuter slopes of the Kundih Range, the western escarpment of the Nilgiri
plateau, »nd a streteh of plains at their foot. The remaining forests are seattered
along tbe banks of the Karumpuzha and its tributaries. The ndividual reserves
and leased forests comprising them vary in extent from 1 to 2,800 acres.
Around Nilambur alone are any of them contiguous, forming continuous areas of
any size.
SgoTioN 2.—CONFIGURATION OF THE GROUND,

A. Prains.

4, General—The primary topographical feature of the locality isthe sharp
division of the area into plains and ghats. The plains of South Malabar, exocept for
a belt of practically level ground of varying width along the sea-board, are charac-

teristically undulating.

5. Elevation.—The higher ground rises for the most part less than 300 feet above
mean sea level, and exceptionally to as much as 1,500 feet.

6. Livers and streams.—The whole area is traversed by a net work of rivers and
streaws, the former of which run, generally, between high banks, some 10 feet
—50 feet abovethe level of the river bed. The main river, the Chaliarpuzha, traversing
the loeality in which the forests, covered by this working plan, are situated, runs
more or less due east to west. It has three wain head water streams—the Chaliar-
puzha, the Karumpuzha and the Punnapuzha. The first rises in the south-west of the
Wynaad plateau, while the latter two rise in the Kundah Range. The two latter
ioin within 2 miles of their confluence with the first, some 3 miles above
Nilambur. The fall of these rivers, even right up to the foot of the ghats, 1s slight.
The elevation of the river-bed at Chaliarmukku, at the confluenee of the Chaliarpuzha
with the Karumpuzha and Punnapuzha, 13 only 70 feet above mean sea level. This
point is 32 wmiles, as the crow flies from the mouth of theriver. Again, the elevation
of the river-bed of the Karumpuzha and Punnapuzha, at the foot of the ghats, is
about 225 feet only. Above these points they are torrents,

7. River alluvium.—Bordering these rivers and smaller streams there are strips
of practically level ground, varying in width from a few yards to several miles. In
the latter case, however, there are always hillocxs dotted about, of varying size. The
strips of continuous level ground are rarely wider than halt a mile.

8. :Degree of drainage..——The degree of surface drainage over the whole or part of
such strips 1s qffeu very slight. Also the drainage of the lower layers of the soil may
vary to a considerable degree. Close to the river it may be very good, further away
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it may be very bad. The importance of this lies in the fact that, with bad drainage
of the soil, sub-soil and surface, combined with the heavy rainfall of the monsoon,
swampy conditions may prevail. The smaller streams also often have such a slight
fall that, with the heavy rainfall, they are unable to carry off the water with
sufficient rapidity, resulting in similar swampy conditions over considerable areas and
for an appreciable period of time.

9. Effect of bad drainage—(a) On the soil ~Such conditions, if prolonged for a
sufficient length of time, must seriously affect the aeration of the soil, not only during
the period of inundation, when all the air and consequently the greater part of the
free oxygen is expelled from the soil and replaced by water, but also subsequent to
evaporation, owing to the deposit of fine silt upon the surface of the soil, which, on
evaporation of the water, forms a hard caked surface effectually hindering the free
passage of air; (8) om distribution of plant growth.—-Consequently, tho result of such
conditions is that only plants which have their root systems adapted ov are able to
adapt themselves to such environments, grow in such areus in the remote and
aninhabited regions, these areas form more or less open grass swamps, with only such
tree species as exist under swampy conditions. In the more populated localities,
such areas have been brought under paddy cultivation, the paddy plant being one of
the few cultivated plants which thrive in marshy soils.

10. Summary.~-The configuration of the ground in the plains has, therefore,
a very [ar-reaching effect upon the distribution of forests and species in this locality
and particularly in the plains’ areas covered by this working plan, since they are
mostly situated along the river banks,

B. GHars,

11, General.—The ghats, ou the other hand, are characteristically precipitous.
Even the lower slopes are steep, becoming, with increasing elevation, more and more
precipitous.

12. Elevation—The ghat forests covered by the working plan vary in elevation
between 250 feet and 8,200 feet above mean sea level, the area above 6,000 feet
being almost sheer precipice.

13. Aepect.—The summit of the Kundah Range forms a crescent, the points of
which face to the west. The general aspect is, therefore, western.  The many spurs,
descending from the ridge, either converge towards the main valley of the Karum-
puzha running from north-east to south-west or south-east to north-west, or run from
south-east to north-west towards the valley of the Punnapuzha.

SEcTION 3.—(G'E0LOGY, ROCK AND SOIL.

14. General.—The underlying rock is Archeean.

15. Gueiss.—On the ghats and to some extent on the plains, the rock is gneiss
of a granitic nature. On the foothills and over the greater part of the plains the
gneiss is foliated to a much greater degree. It is probably part of a lower stratum
than that found on the surface of the ghats.

16. Laterite.—The foliated gneiss is formed into laterite probably by the action
of micro-organisms. The distribution of the laterite is so extensive that all trace of
the underlying gneiss 1s often lost over large areas,

17. Quarte.—Throughout the area intrusive veins of quartz are to be seen. In
the laterite areas particularly, the quartz veins having broken down, quartz boulders
and rocks of all sizes are found scattered over the surface.

18. Soils.—By disintegration the granitic gneiss forms a very fine loam of
varying depth. This varies mainly according to the position and slope, shallow and
stony on the ridges, deep and fine in the valleys, The laterite is found in varying
degrees of disintegration, from a bard rock to a fine gravel.

19. Alluwial deposits —The gneiss or the laterite is, along the riversand streams,
overlaid by river alluvium generally to a great depth, as much as 70 feet in many
places. This alluvium is e fine sandy loam, rich in organic matter and minute
particles of mica. It gemerally contains a large number of water-worn pebbles und
boulders of quartz and gneiss. The river aljuvium is overlaid near hillocks in the
pleins by laterite slluvium.
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20. Clay.—1n low-lying localities liable to inundation, the soils are overlaid with
& very fine clayey silt, which may, in part, be washed down into the air spaces in the
upper surface of the soil.  From the nature of the soils this action takes place to a
greater degree in the case of laterite alluvium thaun in the others This clay deposit
1s probably never very deep and is in mest cases a maiter of only a few inches.

21, Humus.—Humus varies in depth throughout the forest areas, from a fairly
deep layer in some of the virgin forests to a comparatively shaliow layer in some of
the areas under pure teak. In some of the latter, it is even indistinguishable. The
depth, of course, also depends upon the configuration of the ground.

22. “Depth and drainage.—It is particularly to be noted that the drainage of the
sub-soil, soil and the surface, combined with depth, are the primary factors affecting
growth. Poor drainage means had soil-neration in a loeality with such heavy rainfall.
Given good drainage and good depth, localities with river alluvium or loam (the
result of the disintegration of gneiss) produce by far the finest tree growth. Further,
there is Jittle to choose between them.  In the case of teak. there are data to prove
this. In the case of virgin forests and the majority of species occurring in them,
casual inspection of such localities is sufficient to convinee.” Literally, within a few
vards, a forest of magnificent growth may give place to one of comparatively poor or
even very puor growth. If the change is due to a difference in drainage and if it is
a mixed forest of many species, many of the species occurring in the well drained
area may dirappear in the tadly drained area, often giving place to others. With
the exception of laterite alluvium, laterite soils are not very permeable to water.
This, of course, depends upon the degree of disintegration. Water generally runs off
the surface of laterite soil very fast provided that there is a sufficient slope. Quite
coarse gravel is washed away  Surface disintegration is very rapid. The soil in
consequence 1is never of any great depth. For these reasons the growth in such
localities is much inferior to that on well-drained deep alluvium or loam. Further
species demanding a decp friable soil may even not occur in such areas. As to lowi
lying localities, where there is a mixture of clay in the surface soil or on the surface,
only such species thrive as have roots adapted or other special means for absorbing
oxygen when growing in badly aerated soils.” [R. Bourne. ]

28. Apparent deterioration of the svil under pure teak.—In 1917, final fellings
were commenced in the old plantations, and since then an average coupe of 80 acres
has been felled and cleared anounally, and replanted with teak. A mittedly it 1s
early to judge these second rofation crops (of which the oldest is scarcely 11 years)
but there is every indication that they are generally inferior to their predecessors on
the same sites, and to plantations of the same age on natura) forest clearings in
apparently similar localities. Further, there are instances in which areas, replanted
with complete success, and carefully weeded, have already virtually failed. Such
instances are more commoti on laterite than on alluvial soils, but they do occur, even
on alluvium, in localities where failure cannot be attributed to swamp. It is generally
recognized that a pure crop of a deciduous species (especially in the tropics) is 1ncapa-
ble of preserving the fertility of the soil. In the better plantations at Nilambur nog
only is teak the sole species in the npper canopy, but there is also a serious deficiency
in soil—protecting species of trees and shrubs in the under storey, largely owing to
the regular clearing of undergrowth from 1863 to 1906. The scientific investigation
of the question is hampered by the difficulty in finding natural forest soil whieh ig
comparable, for purposes of analysis, with the soil of the old plantations. Practically
all the deep alluvium has been planted up long ago, and an ocular examination of
disintegrated laterite sqils in the plantations makes it perfectly obvious that surface
wash has made such solls quite dissimilar to those found in similar localities under
virgin forest. I'he writer has been able to obtain a few samples of plantation soil
for purposes of comparison, with soil taken from adjacent virgin forest, but he is;
aware that confident conclusions cannot be drawn unless a large number c;f samples
can be compared. The analysis of these few samples (all of alluvium) at the Fogest
Res.egrch Institute, Dehra Dun, showed that both the chemical and mechanical com-
position of the plantptlon and patural forest soils was very similar, The chief
difference was found in the proportion of moisture and organic matter 'though th?s
-amounted to an excess of only 2 per cent in favour of the natm"al forest soil
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Field observations, however, of alluvial soil under old plantation teak and under
natural forest, show very distindt differences. The plantation soil is hard, compact
and lacking in humus. The virgin forest soil is free, porous and often rich in
humus. The ill-effects of non-porous alluvium on teak plants under Nilambur con-
ditions is readily understandable. The alluvial lands are level or else have a very
gentle slope, and the rainfall during the monsoon is very heavy. Under such
conditions the surface layers become water-logged during centinuous rain, and aera-
tion of the soil is seriously impaired. During the severe dry weather which ensues,
the soil becomes dessicated and harder than ever, and both dew, and the water
precipitated by occasional showers, evaporate very rapidly from the caked surface.
Ploughing (on an experimental scale) and digging the soil, after the monsoon, have
each had such marked beneficial effects on young teak crops as to strengthen the
theory that the “sickness ”’ of the soil is Jargely mechanical. If such is really the
case, the remedy is simple. There is reason to hope that satisfactory second crops
of teak can be grown on the better soils, but it is difficult to be sanguine about the
prospects of replanting teak on the laterite soils which grew mdifferent crops in the
first rotation.

24, ** Summary —In these plains the configuration of the ground, the depth of
the soil and the degree of drainage are factors of very great importance which must
never be lost sight of. They affect the quality of the locality for one and the same
species ; they affect the natural distribution not only of species but of the forests,
and they must be the guiding factors in determining the species to be cultivated on
any site under conditions necessitating artificial regeneration. In fact, too much
emphasis cannot be laid on the importance of further study of these factors and their
effect on growth. Their effect cn growth is only an indirect result of their effeet
upon the physical properties of the soil. This effect may vary with every varlation
in the constitution of the soil. Local study of this question is, therefore, of primary
importance. ” [ R. Bourne.

A special problem is presented by the conditions resultant on the exposure of
the soil throughout one rotation of pure teak crops.

25. Faulty selection of sites for teak in the pasi.—The faulty selection of sites for
teak planting in the past emphasises the importance of studying the effect, on tree
growth, of the configuration of the ground and the depth and drainage of the soil.
« Teak will not even survive either on laterite soils, where the laterite rock 1s near
the surface, or under pronounced swampy conditions. ‘I'hese facts were recognized
prior to 1860. The lesson, however, was not properly learnt. [n the earlier years
of planting, such sites were selected. Fortunately, however, neither were extensive.
In later years, when the river banks around Nilambur had all been planted up.
gites further from the rivers were selected for extension. The majority of such sifes
were on laterite soils on hillocks. The area of failure, due to laterite rock near the
surface, very greatly increased. That such sites were not suitable was again realized
and in further extension they were avoided. Unfortunately the assumption was still
made that all river alluvium was suitable for teak. The locality selected for cxten-
sion was one in which the belts of level land adjoining the rivers were broad. The
greater part of such areas was planted up between 1897 and 1912 and the result has
been a complete failure over large areas. So late ag 1911, the cause of this failure
was mainly attributed to want of labour to carry out the earlier weedings. There s,
however, no donbt that with some exceptions, the real cause is the selection of sites
unsuitable to teak on account of the bad drainage.” [R. Bourne.]

During the last decade the proportion of unsuitable sites planted with teak has
been greater than during any other period in the history of the plantatious. Tle
recognition, before clear-felling, of alluvial soils which are liable to turn into swamps
when cleared of growth, is often extremely difficult. But mistakes have not been
contined to sueh localities, Large areasof very shallow laterite soil have also been
planted, though many of them are marked as unplantable in an old map recorded in
the District Forest office. Such mistakes are to be deplored, but the continuous
changes of officers make them readily understandable. Similar mistalges must he
avoided in future, not only in the case of teak but also in the regeneration of other
species. Suitable localities for different species are described in this working plan.

5

SEcTION 4.—CLIMATE.

26.  General.—The difference in the elevation above mean sea level between

the ghats and the plains has naturally considerable effect upon the climatic condi-
tious. »

27. Temperature —The extremes of temperature in the shade in the plains vary
approximately between 62° and 102° Fahrenheit. The differences between
-extremes Within twenty-four hours rarely exceed 30°. These considerable extremes
are due to the proximity of the plains forests to high hill ranges. The air, heated
during the day, rises at night »nd is replaced by currents of cold air from the hills.
The temperature at the summit of the Kundah Range sometimes descends to freezing
point. The day temperature throughout is mainly dependent upon the rainfall and
the hours of sunshine. ‘The rainfall is sometimes incessant for days together. There
is very little difference between day and night temperatures during such periods.
More often, however, the rain alternates with bright spells of sunshine. buring
such periods and for some months after the principal rainfall, the daily temperature
is about 0¥ Fahrenheit 1n the shade. It isnaturally a damp heat peculiarly suitable
for growth,

28. South-west monsoon.— The locality is subject to the South-west monsoon-
This bursts between May and July, more often than not early in June. It is preced-
ed in April and May, semetimes also in March, by thunderstorms, which, except o
the face of the ghats, cause strictly local precipitatior of rain. On the ghats the
rainfall during these months 18, in normal years, fairly general in the afternoons.
These early rains are of extreme importance in the plains area, affecting, as they do,
the length of the fire season, the commencement of the growing season and the
germination of seeds. " [R. Bourne. ]

Though these early rains are very irregular, it seems possible that they can be
used to greater advautage In the artificial regeneration of teak than has been the
case in the past. Since it has been realized that the prospects of the second rotation
plantations are less favourable than those of their predecessors, the importance of
stimulating their growth in the first few yeurs ol life (the period of maximum
activity) is more than ever obvious. It is most desirable to give the young teak
seedlings the earliest possible start, and if, by direct sowing of prepared seeds during
the pre-monsoon showers, a reasonable stocking can be obtained, the seedlings will
establish themselves early and will be able to make the most of the growing weather
in the beginning of the monsoon. For breaks in the monsoon are much more
common in the early weeks than later. Spells of sunshine between bursts of rain
are most favourable to established growth, but they mean death to plants which have
not had time to establish themselves before the rain stops. Heavy casualties from
this cause arc common when planting is done, as 1t should be done, in the beginning
of the monsoon. Final replacement of casualties is often not completed till August,
when the monsoon is nearly over, and the most that can be hoped for theso late
plants is that they will survive their first hot weather. Little growth can be expect-
ed of them. Two small experiments with direct sowing of teak seeds were made in
1926 a most unfavourable year as regards pre-monsocn showers. Their results were
sufficiently encouraging to warrant further experiment, on a larger scale, and pres-
criptions to test the rival merits of sowing and planting are made.

The heqviest rainfall of the south-west monsoon generally occurs in July,
when very high floods may result.

29. ' North-east monsoon.—The period of heavy precipitation is generally
followed by breaks, late in August and through September, followed again by
heavier precipitation in Qctober, which may or may not be an indirect result of the
north-east winds.” [R. Bcurne.]

80. Dry weather.—From the middle of December to the end of March the rain-
fall is, as a rule, neghglbl_e, and, more often than not, the April showers do not
commence before the middle of that month. For four months, therefore, young
regeneration has to undergo a very critical time, and though mortality is not high
in the case of teak, Provided it has had an early start, the greatest difficulty has been
experienced in regenerating species which are of tardy development, and which are
incapable of the early production of a drought-resisting root.

- « 77 me
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38. Amarampalam range.—The forests of the Amarampalam range comprise one
compact area, consisting of the New Amarampalam, Karumpoya and Nellikutta
reserves, with a total area of 67,632 acres.

89. Survey and maps.—The whole area uoder this working plan was surveyed
by a Government of India Survey Party inthe seasons 1907\—1909. Topographical
maps on the 2" and 1” = 1 mile scales are available for the wholearea. The former,
alone, have been supplied to the forest office. In addition, all areas planted with
teak between the years 1842 and 1912 were surveyed and mapped by a Surveyor
and Traverser of the Government of India Survey in the seasons 1916-17, and
detailed topographical maps of these areas on the 8" = 1 mile scale are available.
The latter maps were used by Mr. Bourne for stock-mapping the teak plantations for
the preparation of the last working plan, and they have been used in this revision
also. The plantation stock-maps, showing topography, have been found extremely
usetul by executive officers. A stock-map of the natural forests, reduced from the
2" to the 17 = 1 mile scale, was also published with Mr. Bourne’s working plan. It
differentiates between timber forest, bamboo forest and swamp ; drawn by eye, on a
small scale, it is not very accurate. Areas of natural forest artificially regenerated
from 1916 to 1927 bave been surveyed, from time to time, by the stalf of the division,
and mapped on the 8” =1 milescale. These maps do not show topographical details;
the surveying was done by prismatic compass ard in most cases no allowance was
made, in plotting, for magnetic variation. In 1924-25 most of the Nellikutta reserve
was mapped and “ cruised” by a party under the Logging Engineer, Madras. A
topographical map, with contours at ten feet vertical intervals, and cover maps
showing the stand of timber and the areas covered by bamboo, are available. A
Madras Revenue Survey Party has been engaged from 1925 to 1927 in a resurvey of
the forests of the division. Their sketches have been received in the District Forest
Office and are being verified. They appear to have made many mistakes by follow-
ing existing exterior fire lines instead of tracing out the old survey stones. These
maps will, presumably, be corrected by the Madras Revenue Survey before final
preparation.

40. Area figures adopted.—In the preparation of this working plan the area
figures adopted, for whole reserves and blocks, are “those furmsheg by the Govern-
ment of India Survey. The areas of enclosures not in the possession of Government
have been determined from revenue records, as they were not surveyed by the
Government of India Survey Party. The areas for all smaller divisions have been
computed by planimeter. Where no alterations have been made in Mr. Bourne’s
working plan maps his area figures have been accepted.

41. Abridged table of areas.—An abridged table of areas of reserves and blocks
is given below. The total areas of reserves and blocks are the same asin 1918, with
the exception of the New Amarampalam reserve which 1s now reduced by 125 acres,
owing to the disreservation of some swamp land to the north of Nedungayam—
Notification No. 411, dated 10th December 1926, under section 24 of the Madras
Forest Act V of 1882,
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SECTION 7.—STATE OF THE Bounparizs.

In some such cases ficld survey stounes hav
the river bank, at the time of Revenue Survey in 1396,
ever, the river or stream is the actual boundary,

coincides with the Malabar-Nilgir

authorities in 1896.

cleared lines ; also around enclosures.” [
1921, small pillars, built Of laterite stones ;
survey stones in the following blocks:—),
vallikava, Arevakode, Pannengode, Wallyy
of Karakuth. During the year 1926 woode
stones at the more prominent bends of the
boundaries, in the Kdakode and Valichapal;

incomplete, which is regrettable, because |
difficult to trace in a locality of such luxup;

In such cases there

that, 1n many cases, the cleared lines, ag
actual boundary.

are fi

(R. B

“hich 1 ng t
. i district bounda
cairns, the remaining exterior boundaries are ingje

43. Artificial boupdaries.—The majority
range have been surveyed at the so-called fo;

exterior boundaries of the forests are
e been planted along

In every such case, how-
and no special steps have or need be

0 posts were plante
exter:

blﬂcks.

With the exception of the eastern boundary of
he sammit of the Kundah range,
ry and is demarcated with stone
ated by cleared lines.

of the forest blocks in the Nilambur
"est survey of 1870, and by the Reveoue
eld survey stones planted along these
ourne.] Between the years 1916 and
N chunam, were erected heside such

olathamanna, Ramalur

. , Elenjeri, Ara-
asseri,

Pokode, Chatomborai, and part
d beside the survey
or boundary, and of the cuclosure
o R Permanent demarcation is still
ang tvenue survey stones are cxtremely

: 8rowth, and the latest resurvey shows

Malatained at present, do not follow the



6

the records for these two years are not complete. For the seven years between 1919
and 1927 for which there are complete records, the average annual rainfall is 12690
inches. The increased average of recent years is due to the unusually heavy ramn
in July and August 1923, and to the unprecedented precipitation in July 1924 when
over 90 inches were recorded at Nilambur, and when the worst floods within living
memory were experienced, both here and in other parts of the Madras Presidency.

It is believed that the readings recorded at Nilambur hold good for most of the
forests in the plains. But there is no doubt that the rainfall on the ghats 1s consider-
ably heavier, especially in the months of April, May and November, and that a belt
of country, several miles wide, between the foot of the hills and Nilambur, reccives
an annual precipitation appreciably heavier than at Nilambur, though probably less
than on the face of the ghats. There is no measuring station in either of these two
zones, but provision is made, in this plan, for the establishment of a station at

Nedungayam.

The following table shows the monthly rainfall measured at Nilambur from 1889
to 1927, omitting the years 1921 and 1922 .

Extract from the rainfall register of Nilambur station from January 1889
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1901 e . o] 0151 048 033 401 166 | 30-06 | 4313 | 1301 | 1044 | 11°07 | 1130 1-96 | 128 £6
1902 . .. .o ] 0231 o2 2:06 2:70 2:37 | 1102 | 4800 508 | 1894 | 1578 745 531 | 11964
1903 e . NN S .. . .. 421 | 1780 ! 4588 | 1178 8 30 962 | 1337 050 | 311-44
1904 . 103| .. .. 2-19 6:69 | 51-68 | 3381 | 17%0 836 ) 11-17 082 .. 133-3¢
1906 . . B S . . 056 308 | 3289 | 2878 | 10-44 683 | 17:63 303 .. 11318
1908 e L1078 L 003 0-76 3:3¢ 9-92 | 3396 | 10:80 3-49 4:89 4:48 2:02 7448
1907 . o R S . 083 3-30 2:02 | 31-92 | 3664 | 4374 6-10 | 1243 333 2:27 | 141-58
1908 e Ve R 093 1-43 2 58 3:48 | 17-24 | 3204 | 1147 2:81 4-97 0-03 0°40 77-18
Total .. | 217 | 169 4:68 | 8063 | 41'56 |264'56 [382-78 |[17-94¢ | 75-83 110374 | 44-73 | 1303 [1,1462¢
Average ., | 022 016 0°47 306 416 | 2646 | 3828 | 1794 758 | 1037 447 136 | 114-62
1909 o | 146 .. 0°f1 1461 | 1884 | 3001 | 3030 991 i-69 | 11 80 430 1410 | 117+63
1910 . R 052 088 1-85 811 | 2419 | 17°138 | 1867 9-98 | 1564 6 44 .. 08:29
1911 o . A 003 0°34 070 306 | 57-97 | 44:71 694 0-96 825 347 041 | 126-84
1912 . . .. .. e .. 1462 460 | 3940 44-99 13-96 3:03 { 1017 456 .. 1292:23
1913 . .. . . . .. 119 6:02 2156 3996 1074 £:89 1792 1 60 018 106-08
1914 . .. . .. . 0 69 20 31 1576 1187 672 | 2072 1-29 352 | 110 67
1916 e 0-56 259 1-25 28-04 2212 16-76 10-68 10-63 10-41 1-82 104-88
1918 .. .. 0-18 2-12 529 | 3473 | 2064 | 2194 | 1294 7-99 212 2:00 | 109 95
1917 . .. 0-91 0-90 1-29 2:6¢ | 24:01 1372 863 | 2057 | 1640 | 10 08 0-69 99 84
1918 . 002 | .. 0-04 0:89 | 2266 | 1232 602 | 1805 1°93 | 11-24 8-49 098 8303
Total .. ] 1-47 | 148 349 | 1386 | 6795 |929254 |28684 [137-27 | 80-89 {13066 | 5276 | 10:70 |[1,078-39
Average 015 | 015 035 1-39 6:79 | 29-26 | 2858 | 1373 §-0¢ | 13-07 5-28 107 | 10784
1919 . . .| 046 | o010 . 2-42 547 | 3300 | 2800 | 2068 | 1005 9:22 | 1148 0:93 | 126°81
1920 . | 184 ., 0:02 978 362 | 2566 | 4378 3N 592 | 11418 7-18 .. 11519
1921 . ‘e e d o . .. Records incomplete, . .. . .. . ..
1922 | . N .. .. Do. .. - .. .. . .
1923 . .. O .. 035 191 4-62 | 1988 | 6727 | 5505 493 666 179 0-19 | 150-75-
1924 | 277 182 | 042 | 371 | 2087 | 9076 | 1997 | @91 | 641 | 263 | 153 | 166-90-
1925 . . 085 318 6-08 | 21-25 | 31-38 | 24-39 452 | 10-05 617 2-23 | 10911
1928 . e ST 0-17 . 3-35 | 1621 | 50-81 | 2962 | 1016 | 639 | 230 | o0t | 11910
1927 ) 008 2:06 766 | 2671 | R403 | 1742 869 183 2:86 .. 101-0¢ -
Total .. | 472 o010 2:79 l 1907 | 3131 1177'69 ’34103 170074 | 49-18 | 50 44 | 33-41 492 | 88850

.
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32. « Winds.—The prevailing winds ure from the south-west from Apul to
September and from the north-east from November to January. In October the
prevailing wind varies from one to the other of these two. directions. During the
dry weather, from January to March, there are generally slight sea breezes from the
west during,the day, changing to a strong bree%e from the north, north-east or cast,
according to circumstances, in_the evening. These breezes are attributable to the
air currents normal to such a locality as this, which is situated at the foot of high

hill ranges.

83. Storms.—@ales arc experienced during the months of‘April,.N.lay, June,
July and October. During such gales whirlwinds often oceur. They oviginate, 1t 18
believed, in the river-beds, particularly that of the main river, which is broad and
very de:ap, The depth is accentuated in many places by forest over 100 feet in
height on each bank. Their course can be traced by the damage they do This 18
particularly noticeable 1n localities where the river-bed runs at right angles to the
prevailing ‘wind directions. Their usunal course mdwates’ that they never go far from
the river bank and generally seem to return to the same.” [R. Bourne.]

34. Summary.-—The elimate may therefore be considered equable, though 1t is
characteristically humid and hot. The Amarampalain range is very feverish during
the months of February, Mareh and April, but the health of the subordinates has
improved considerably since they moved to Karulai from their old quarters at
Nedungayam. It is believed that there 1s little danger of malarial infection 1
Nilambur. and that the fever from which the subordinates often suffer 1s cqntrac.ted
in outlyin’g localities rather than in Nilambur. Influenza, and chills which bring
out latent malaria, are fairly common in the wet weather. On the whole, the climate

can hardly be called unhealthy, though it is enervating.

Srcr10N 5.— W ATER—-SUPPLY,

.- ly.—The forests of the valley have an abundant supply of water,
chieﬂ?;r&frmattelzes:l?feg large rivers and their tributaries. The more important head-
quarters of subordinates, and the chl_ef cawps are also .supphed with wells. In none
of the places where work is prescribed in this working plan shogld there. be any
scarcity of water for men or elephants. In the hot weather, water is scarce in many
parts of the Inaccessible Working Circle, at higher elevations, but since 16 is not
proposed to work these forests in the immediate future, the question may be left for

future consideration.

SgcTioN 6.— DISTRIBUTION AND AREA.

86. Division into ranges.—The areas covered by this working plan,amounting to
81,031+30 acres, are divided into two forest ranges, the Nilambur and the Amarar}l-
alam ranges. 'The headquarters of the N ilambur range are at Nilambur, while
those of the Amarampalam range are at Karulai, six miles distant from Nilambur, in

an easterly direction.

87, Nilambur range—The Nilambur range eonsists of a number o.f blocks, of
which some are contiguous and some isolated. Their total avea is 13,3998 acres.
The following blocks constitute a more or less compact block around Nllambur-f-
Rdakode, Valichapali, Elenjeri, Ramalur, Moolathamanna, Arevakode and Aravalh_-‘
kava, sitnated to the west and north-west of Nilambur ; Pannengode, VValluvass'e‘m,
Pokode, Chatomborai and Kanakuth, to the north, north-east and north-west, The
total area of the above blocks is 9,1817 acres. Within ten miles of Nilambur to j;he
porth-east, there are three outlying blocks, Erambadam, area 592-7 acres, ‘Karlem
and Muriam, area 2,766-1 acres. Old Awmarampalam, area 497-5 acres, is seven
miles south-east of Nilambur. In addition there are five small outlying blocks of

the west, about half-way down the river between Nilambur and the coast; their total
area 18 361°3 acres.
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. 44. .Irrgportance of final demarcation.—The importance of permanent demarcation
W]_ll be realized when it is considered that almost al] the Government forests adjoin
private forests, waste and cultivated lands. Fur{her especially in the case of the
legsad forestg, failure on the part of Government to mai’ntain the boundaries correctly,
might conceivably lead to further legal disputes, of which there are more than
enough already.

45.‘ Register boundaries—Prior to the Malabar Rebellion of 1921 a register of
boundaries was recorded in the District Forest Office. Tt contained the field measure-
ments recording the angles and distances of the exterior houndaries and of the
boundarles of er_lelosures of all surveyed blocks, and tke correct descriptions of all
exterior houndaries of unsurveyed blocks. This register was destroyed when the
oﬁiee. was burnt. The opening of a new register of houndaries is preseribed in this
working plan.  The names and owners of all lands adjacent to arcas surveyed during
the preparation of Mr. Bourne’s working plan are posted on the 8”=1 mile maps of
the plantations,

SECTION 8.-—LiaAa1, PosITiow.

46. General—All the forests covered hy this working plan are either lcased
from private owners or have been purchased by the State.

A.—Leased Forests.

47. From Trikkalayur devaswam.—The prineipal lease is with the Trikkalayur
devaswam or pagoda. The manager of the devaswam is known as the Uralan. The
forests-held under the original lease consisted of the following bloeks of the Nilam-
bur range : — Edakode and Vallichapali, Elenjeri, Ramalur. Arevakode, Avavallikava,
Pannengode, Pokode, Walluvasseri, Kanakuth, Krambadam, Kariem and Muriam,
Arimbrakuttamala, Ambalakandi, Mangalasseri (Calicut), Mangalasseri (Krmald), and
Puthalath and _Chitarikal. In addition, stump fees were paid and aceepted in respect
of the Moolathamanna block, though it was not named in the lease, and was, in
fact, lease from the Nilambur Tirumalpad in 1833, though the leaze was lost sicht of
b)" both lessor aud lessee, aud the block was wrongly included 1n the revised lease
with the devaswam in 1917, o

“(a) Condilisns of lease.—Under this lease or karar, which was execcuted on
the 10th December 1840, Government entered into possession of the above blocks,
free of. all rights, except rights to minor produce, of washing for gold, of clephant-
capturing and of access to enelosures. In addition, the devaswam retained the right
to be allowed a limit of 100 trees every twenty years for vepairs to their temple. In
return Government paid down Rs. 1,000 as mortgage fee and an advance of
Rs. 7,000, free from interest.

(6) Payments due.—The devaswam were to be paid, from time to time, sums
due on kuttikanam or stump fee at Re. | per tree, payahle for every tree felled of
teak, blackwood, cedar or poonspar, over three borrels thick (eight inches quarter
girth at about twenty feet from the ground) existing at the time of exccution of the
lease. These sums were to be recovercd from the advanee of Rs. 7,000, until such
time as recovery had been completed, and were then to be paid in cash. Kuttika-
nam was also to be paid at the rate of half a rupee per tree on all saplings of the
above species which were under three borrels thick at the time of the execution of
the lease, and on all planted teak, when they, on becoming fit for cutting, shall be
cut and removed. In this connexion it was subsequently decided by Government
that no kuttikanam was to be paid to the devaswam on account of teak saplings,
under three borrels thick, removed in thinnings. Finally, kuttikanam was to be
paid on all junglewoods, bamboos, ete., felled, according to the eustom of the country.
In this connexion it was subsequently decided and mutually agreed upon that the
devaswam should be paid 50 per cent of the net profits on all junglewood, cte.,
felled in the ordinary course, and 20 per cent ouly, if felled in clearings for new
plantations,

(¢) Conditions of renewal.—The leasc was to be renewed every thirty years on
payment of a renewal fee of Rs. 200.

(d) Rules under section 38 (a), Madras Forest Act.—In October 1900, rules
were notified under section 33, clause (a) of the Madras Forest Act V of 1882—
(vide B.P. Forest No. 496, dated 5th December 1900), applying the provisions of
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clauses (>, (¢), (d) and (1) of section 26 of the said Act, to these forests. In August
1903 a notifie,tion was published, in the suppleraent to the distriet gazelte, defining
the areas upger special fire protection and the public and private rights of way

therein.
(¢) Negoziaéions in the past resulling in revision of the deed.~-Negoti&tiOUS were
set on fuot, from time to time, to get the devaswam to surrender their rights to

minor produge. ete. 1hese negotiations colminated in the execution of a new demise
and lease on tlie 5th Mareh 1917,

(1) Reviscd conditivns.—The new demise and {ease, which has t'o be renewed
every thirty years, by payment of a renewal fee of Rs. 200, is determinable ouly at
the will of the lessee, or on default by the lessee to pay the ab_ove renewal fees. Itis
free from all rights, execept the right_of the devaswamto a eertain number of trecs every
twenty yearg for the repairs to their temple.” [R: Bourne.] The Moolathainanna
block was wronely added to the schedule of the revised lease, drawn up on behalf of
Government lLyy the District Forest Officer, South Malabar, and the Collector of

Malabar, and accepted by the Uralan.
“(9) Paymenls due.—1n return, Government agreed toloan to the devaswam,

before the execution of the lease, a sum of Rs. 12,000 at X1 per cent compound

interest, repayable in fifteen annual cqual instalments of Rs. 1,042,

(0) Fired annnal renfal.—Further, that Government would pay to the devas-

wam, on or before 15th February 1n each year, commencing from 1917, an anpual
) ; 2 X L . N . . g . "

rental of Rs. 1,500 in liew of kattikanam. The recovery of Rs. 1,042 during the

first fiftoen vears was to be deducted from the sum of Rs. 1,500 before payment.”

[R. Bourne.]

(7) Subsequent alteration
and the Thumalpad of Nilambur, over the
forests, 18 deseribed in the uexti pzu?g:ilph.r !

92 at - five thirteenths of the harien
%)r;p%ntl\ l(ft ?111133(131\':&\\'{1111, and that the balance (ov oigh(t‘-‘thirteemhs} beh—mgs f‘u the
hat the Government must pay to the Tirumlapad the.kl\ltr]lkfmam
wrongly patd to the devaswam i the past. This was :1&:3~ssed at Rs. ’vl,‘ﬂ()b-;lld,
and it has been paid. Following the court decree, the Collector of Malabur rec ucaf
the annual rental from Rs. 1,700 to Ks. 1,281-12~5 on account of the exclusion of
the aren admitted us belonging to the Tirnmalpad. The reduction was made 1n
accordance with the proportion existing between tle area thus excluded and the total
area under the 1917 lewse. The lease, however, has not yet been amended in the

respect, nor has the Moolathamanna block been excluded.

(k) Final settlement pending.—The Uralan of the d
the High Court against the decision of the Calicut District Co:n‘t, but the appeal has
not been heard up to the time of writing this working plan. To recover the amouunt
of Rs. 8,996-3-11 involved in the court decree of 1924, and also‘ the excess rent
paid to the devaswam from 1st April 1918 to 3lst March 1923, (10\'er{1x¥1_exxt_s1led
the devaswam and got a decree in 1927 in the Calicut Sub-Court for Rs. 4,367-15-11.
This amount bas not yet been paid, but it is understood that certain lands of the
devaswam it the Walluvanad taluk are to be artached and sold, in order to realize

the amount of the decree.

Total payments and cost value of land in 1840-41.—The total amount dis-
bursed in respect of the devaswam leased forests, under the origmal leuse, is
Rs. 49,295—13-7. Mr. Bourne has calculated that the present .Value i 1840-41 of
all sums pald and to be paid under both leases (for 12,2513 acres) amounts to
Rs. 17,667 OT Rs. 1,442 per acre. He included, in his calculations, the small smmns
paid to the Lirumalpad. In view of the decree of the Calicut District Court in 1924,
the Payments made from 1924 onwards have been less than the payments anticipated
by Mr. Bowne. But while the ownership of the Kariem and Muriam blocks 1s the
subject of 21 #PPeal which is pending in the High Court, and until a definite deoi-
sion bas beel Teéached in respect of Moolathamanna, the need for re~caleulatine the
present value Will not arige, ®

s.-—The protracted dispute between the devaswam
ownership of the Kariem and Mumam
The Distriet Court, Calicut, decreed, in
v and Muriam blocks are the jenm

Tirumalpad. and t

evaswam has appealed to
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48. From Nilambur Tirumalpad —The next leases to he considered are those
with the Tirumalpad of Nilambur, in respect of portions of the Kariem and Muriam
forests and of the Moolathamanua block.

(a) Jenm title lo Kariem and Muriam disputed.—< Ip 1843, soon after the
execution of the Trickalayur devaswam lease, the Nilambur Tirumalpad claimed
that, out of the nine hills constituting Kariem and Muriam block, leased by the
devaswany, two hills Valia and Cheria Karien Malas were his jenm property. To
safeguard their possession of the lands taken uap, the Government accordingly, with-
out investication of the Tirumalpad’s claim, took a lease from Lin for his Valia and
Cheria Kaiien Malus, ”'—(R. Bourne). The ownership of the Karjem and Muriam
forests has been disputed, in and out of court. up to the present dav. The latest
development is the decree of 1924 of the Calicut District Court, in the suit filed in
1918 by the Tirumalpad. The court found that eight-thirteenths of the Kariem and
Muriam blocks (including the whole of Kariem, and two portions of Muriam, one in
the north, and the other in the south-east) amounting to 16741 acres, are the jenm
property of the Tirumalpad, and ordered Government to pay the latter a sum of
Rs. 3.996-3-11 on account of kuttikanam wrongly paid to the devaswam up to the
year 1918, Government have paid the amount. The devaswam have appealed to

the High Court against the decree of the lower court in favour of the Tirumalpad,
and the appeal is still pending.

(8) Cunditions of leas:.— An agreement signed on 9th January 1843 defines
the rights of Government in the Tirumalpad’s forests then deseribed as Cheria
Karien Mala and Valia Karien Mala, Felling of all trees and bamboos of natural
origin was permitted subject to payment of kuttikanam at the rate of Re. | per tree
in the case of teak, blackwood, poon and cedar, and kuttikanam “according to the
custom of the country’ in respect of ¢aini, ircol and other junglewoods and bam-
boos. >  Permission to plant teak was accorded, on condition that stump fees of half
a rupee per tree should be paid on felling such teak trees. Timber was to be checked
at the river side by the Tirumalpad’s representative. For trausport of timber from
the forests leased by him, the Tirumalpad agreed to allow Government to construct
such roads as were necessary, FHe reserved his rights to elephant tusks, however
obtained, to elephant capturing and to gold washing in the leased forests. The lease

1s determinable only at the will of the lessee, provided that stump feecs are paid as
laid down. -

“(¢) Payments made and withheld.—TIn 1870.-71 and 1878-79, small amounts
were paid to the Tirumalpad as kuttikanam in respect of Kariem. Since 1:593-94
all amounts due on kuttikanam in respect of both Kariem and Muriam have been
withheld from payment up the time of the execution of the new lease with the
devaswam, when this amount of Rs. 1,746-8-7 was paid to them. All the sums
paid in respect of Kariem and Muriam have been included in the amount of Rs. 49,295
odd, shown as paid under the old lease in respect of all the devaswam leased lands, »
-—(Mr. Bourne). Since 1917 (the year of the new lease with the devaswam) a sum of
Rs. 10,385-0~11 has been paid to the Nilambur Tirumalpad in respect of the Kariem
and Muriam forests. Of this sum Rs. 3,996-3-11 represent the amount of the court
decree of 1924, and Rs. €,387 represent kuttikanam on bamboos, at the rate of Rs. 3
per 100, cut in these forests from 1910 to 1923. The cost valve of the portions of
Kariem and Muriam leased from the Tirumalpad need not be calculated until the

High Court judgment is received, as further adjustments of stump fees and areas
are possible.

(d) Moolathamanna block.—In 1847 the Tirumalpad of Nilambur agreed to
lease to Government an area of forest in the locality known as Moolatha_manna.
Government commenced teak planting operations in the same year, and planting wag
completed in 1853, though the lease was not drawn up and signed till 1808-. In this
karar kuttikanam at the rate of Re. 1 per tree was demanded “:'hell the time came
for felling 340 teak poles and sapplings which existed in 1847 ap@ which were
retained when the land was cleared for planting, and at the_ I:'dt_e _Ot e1ght annag per
tree on teak planted by the Government. Future felling of ‘aini, 1;)‘901 and other
junglewoods and bamboos * which might grow on the land was su 59(* to kutti-
kanam ‘according to the custom of the country ’, but no claim was made on acgoyy
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: i lantations. In his report of 1878 Colonel
o oo olod lfltctlﬁzri\gfogsh};?gnﬁf l?loek was held on leasg from the Tirumal-
Beddome stated tha Tirumalpad claimed the land in the eo‘uyt of the Forest Se}t.ltlﬁi
pad, but{:ﬁwben the ted in 1888, his claim was rejected. This decision Wa(; up e‘
the PP t. Malabar, on appeal, but was set .as%de, on the second appeal,
b tL}e gl'stmct 00;1?&0 45 of ih‘94).‘ (Up to this time it 18 apparent thla.t ’;\he(‘}]?c]iz
gi};yt feor lﬁa};ig(:lrkuttikanam had not _arlsenl.) dsi]ﬁzeqltfr?& ;;) fggs ks (;;gms too lllave
o . : m ’
dispoful")f' e casi):)lgh %\‘ O’tlll]re E‘ t)rgslte tilgglf:“l?lﬁ):nt’ and by the TirumalPads‘a.gd t\:), }iﬁz
o O‘YSB o Ot? e felled in the block in 1905-06, kuttikanam wa,S pal 19 the
kel et n, although the land was not included in the dev asw?ng caso
Tl’l‘(’kaéay“rhdevgswxal Further payments of kuttikanam, both on aocogun1t40 angn\lyheu
;;ldr%lg 1321; t‘;}g;gﬁés were paid to the Devasw;im} upJ 5? 7thejc g‘:a&[_(l)?)lla tﬂam’anm when
y 1 ed In )
the d.eviiswam.’s ]Tasescvgzilurl‘: ls?gh: 1;?(irs(tezr€)(§?of the 1858’ karar was not re-dlfr(ig;rggi:
“.’asllgf)’ 4Ud2e5d b leﬁnal fellings were commenced 1n the h’loolath@mannfatgle ations
. h‘ 'i Wh]end claimed kuttikanam. Owing to the destruetion 0 ‘Labout o
and | eO 1run’m b ords in the Malabar rebellion, nothing was known o e
E?PeSt fﬁc’er ) recd rights, but the Collector of Malabar obtained a copy (()i e e he
'llrlgrggll;ad . all]legftze isét;rar”s office, and the matter is still under‘eorrespt())él oo, o
o da rgm ; 'etion% in the karar are very vague, and 1t remains toto ol
S:}ll];hg'ythf S»Sv]i:gle or only part of the Moolat_hamazlqi bl}ﬁikitbil%%%i) o ther ho
4. That d belongs to him is certain, R : s
03('1].8 itl lﬁlt S;I?(llei? fittl;: (izsided thi his jenm _ﬂgle extfeleﬁag;}l}tro t% ea gggf(l](;ﬁ_()f e
g i i remalinder Wwl
eyt questkh%?ik(;i:gnff};gpgit t(})liga Miolathamanna have hitherto ’beelxl_vr;rllzl(}et }tl(;
B ovos (-)f N d the block is still included in the devaswam’s lef:lsstia;1 b
o devaqwldm"l‘?n malpad’s ownership is decided he will have to be pa O ranly
?[}f tf:]si)ggtt(:fe re(l;,‘;h ﬁrlx)al fellings, and also (prolbul;lly% on ae;ztou;t ;(f)tp&){(rlngrlll . Saion o
1 : igh he has n s ye q
Eadfatse;he %?Lazzi%;?uiororgillrley%?[‘é)s(;lsfﬁgganna block cannot e calculated until
e . s

these qaestions ave cleared up. ision.— e controversies
(e) Operation of the lkases und reed for‘.rwlswg- M\lffllll:l?l ?orests are ended,
bout the ownership of the Moolathamanna, Kariem an ! A Jary descriptions
aoout L€ £ 1858 and 1543 will have to be revised. Clear poundary e Drecise
the old leases of | and the system of payment will have to be put ona lll’(l ttillc)a.nam
N 'necelssal;y" As f:n;' as Moolathamanna is concerned the rates for ku xana r"
and ‘?qudlta? eina:;]&;. o1d karar, do not operate disadvantageously to G:ro\éernsmtuma foe
as lal.d 1(1>v~ “ll the trees are t(;ak, planted by the Forest dep‘artment,w ;m faB : ni(?race
ety rovided it is not demanded on small poles, is a low rate o p 8 £ the
of eight annas,d[;' But in the case of Kariem and Muriam the apphfca ion o S
A prése:x]mst }i;npose restrictions on the administration o’f these (')~reSttsﬁe ratg
o merprels T pros 1o o, ol coiey oy e e
, i < .
of stump fe}ﬁ Y:’i};u(})l;/ﬁem:ttllz;geerietnot.pn;?lgse i;]r‘zerpretat.ion, though prob_ably correekt., 18
whie a‘rle ' unfair to Government, for the same terms could be obtained by taking
manifest y'n the Tirumalpad’s private forests, without incurring the expenses of
contracts iion As an example of the operation of this interpretation a recent case
admmwtraoted. The department felled a mango tree while clearing an area for re-
may be qi‘; Mc.)olathamanna, and the Tirumalpad has claimed a stump fee of Rs. 10
tplal}ttmgI f such a fee is demanded for timber that has an extremely low market value,
or it. t expect that the rates payable for working the Ka}rxem and Muriam fore§ts
on_elx;n‘xsa very heavy charge, since practically all the explqﬂ:able trees are of species
w;l hbcome in the old category of * junglewoods’, for which the rate of stump fee
:;a:}not fixed. Unless a more equitable arrangenent can be made, it is unlikely thas
selection fellings of any species other than Xylia Xylocarpa (Whu;i}; can be extracted
cheaply iB the fo_rn_l of sleepers) will give a safe margin of plro' after deductin
kuttikapam- It isin the interegts of the lessor to be reasonable in h1§ demunds, for
Government 18 Uuder no obligation to fell any tree whatsoever, and, indeed, cannot,
do so if stumP fees are excessive.

293, For,-- ¢
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44. Importance of final demarcation.—The im

will be realized when it is considered that almost all the Government forests adjoin
private forests, waste and cultivated lands, Further, especially in the case of the
leased forests, failure on the part of Government to maintain the boundaries correctly,
might conceivably lead to further legal disputes, of which there arc more than
enough already.

portance of permanent demarcation

45. Regisler boundaries—TPrior to the Malabar Rebellion of 1921 a register of
boundaries was recorded in the District Forest Office. Tt contained the field measure-
ments recording the angles and distances of the exterior houndaries and of the
boundaries of enclosures of all surveyed blocks, and the correet descriptions of all
exterior boundaries of unsurveyed blocks. This register was destroyed when the
office was burnt. The opening of a now register of bonund:lries is proseribed in this
working plan.  The names and owners of a]] lands adjacent to arcas surveyed during
the preparation of Mr. Bourne’s working plan are posted on the 8”=1 mile maps of
the plantations, '

SECTION 8,-~ Ligar, Postrion,
46. General —All the forests covered by this workine plan are either leased
from private owners or have been purchased by the State.

A.—Leased Forests.

47. I'r . . ) .
devaw?ampoim g:(:gkala;ﬁw devaswam.—The primeipal lease is with the Trikkalayur
S , \ 4 . r
forests ‘held pdD ti o Tamagor of the devaswam is known as the Uralan. ' I'he
bores 8 Ue : ugderl'( ]e original lease eonsisted af the following blocks of the Nilam-
Pur range i_u’ak ode anil Valhchapah, Elenjeri, Ramalur. A rovakode, Aravallikava
apn%ng(?< e, Yo odg, \’Vallu\'as:smn7 Kanakuth, Krambadam Kariem and Muriamn,
?rgn ]ra{\uttalmgl]q‘,t Ambalakamh, Mangalasseci (Calicut) "\1'1;1("\1'1\‘\'01& (Krnal), and

uthalath and Chatarikal.  In addition. « CAEHL), Mangiiasse v
: n, stump fe o . oo -axnect
M . ) 8 €3 were pard and aceepted i rexpec
?;C:h]‘;?lof‘—;l;fhz}flnm;}};t b;O(:k, though it was not named in the 1(.,“‘0, and was, 10
, se from the Nilambur Tirume. . n y leas '
y 1€ ambuy Tlrumalpad m 1858, though the lease was lost sight of

o s RA AT lld thL‘ blOCk B 7 'I) ¢ 1 ¢ 1
. . Y was Y ronriv B B | ‘oV1Se ] 1(3.’1-
Wlth the devaswam m l gl 1 . 3]) ! Cl\ld Ct m ”l > TOVIR®t

“(a) Conditions of lease.—T7
the 10th December 1840, Gov
free of all rights, except rights
capturing and of access o cnelos

nder this lease op k
ernment enterod
to minor produce
ures,

trees every

arar, whicl was exccuted on
nto possession of the above blocks,
y» of washing for gold, of clephant-
, In additi . : izht
to be allowed a limit of 10 addition, the devaswam retained the g ‘
twenty years for repairs to their temple. In

return Government paid down R
Rs. 7,000, free from interest, 8. 1,000 as mortgage fee and an advance ©

e o (}f\)‘ttﬁ?é/:;e;;ztzrduset.—The devaswam were to be paid, from time to time, sum$
teak, blackwood, cedar ¥ onp Rs. l F}er tre}? » Payable for every tree felledtOf
irt w » OVer ihree horrels thick (eight inches quarte
lgeass.at'l?\l?eosl;tst\?n?gg f‘iet fli)Om the ground) existing at the time( of excoution of the
time as recovery had %" 0 be recovered from the advance of Rs. 7,000, until such
Dnam was al ¥y 13¢ been completed, and were tlen to be paid in cash. Kuttike-

alto to be paid at {he rate reo on all san
above species which
> and on all planted teak . When they, on becoming fit for cutting, shall be
Xlon it was Subsequently decided by Govermnent
be devaswam on account of teak saplings,

d in thinnings.  Finally, kuttikanam was to be
\xiotoiivsgsban{)boos, ete., fe]]ed, according to the custom of the country.
devaswam should be dsu (;equontly decided and mutually agreed upon that the
felled in the ordinary é)s;rq: pell conb of the net profits on all junglewood, cte.
plantations, 5 and 20 per cent ouly, if felled in clearings for new

paid on all jungle
In this connexion

(e} Conditions of rene —T
Payment of a renewal fee :‘; u])?sf 2(;10}.le lease was to be renewed every thirty ycars on

d) R . .
were no(tiziedutlfxidlg;des?e;&ccf:f%‘?3 (?)’ Madras Forest Act—In QOctober 1900, rules
(vide B.P. Forest No. 596, da'te,dcf,%ﬁse (a) of the Madras Forest Act V of 1882—

December 1900), applying the provisions of
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, ction 26 of the raid Act, to these forests. In August
clauses (b, (¢); () :;;1&(1 ({12{)1(;21?&, in the supplement to the district gazette, defiuing
}}?03 . norlﬁggzlr()];pech}l) fire protection and the public and private rights of way
he areas u {

in. . i . i T -

therels ‘utions in the pust resulling in revision of the deed.-_l\cgot}atlo}ls were
¢) Veg ol‘mt'me to time, to get the devaswain to surren(.ler their rights ‘to

et on fUOE{ fm!:ml These newotiations culmioated in the execution of a new demise

minor produce, ete. o

and lease on the 5th Mareh 1917.

s The . demise and lease, which has to be renewed
) Re”ised{ﬁnd(éfiﬂﬁ:;>éf}];?iv[‘leif(:i fee of ls. 200, is determinable only at
ever,\_"thlrty years, }ml-)o.u default by the lessee to pay the ab.ove reaewal fees, Itis
the will of the 1essee‘, cept the Tight of the devaswam to a certain Iﬁl‘lmbel‘ of trees cvery
freefrom all 1"81“5’]"}(. Pairs to Their temple.” [R. Bourne.] The Moolutbmnarfma,f
twenty yeass fot { l%éeg to the sehedule of the revised lease, drawn up on behalf o
block was vst*r(;)nglélfl Dei‘%trict Torest Officer, South Malabar, and the Collector of
Government by the st

bv the Uralan. .
Malabar, and accepted\ :ly —_in return, Government agreed to}oan to the devaswam,
~ (g) Payments ¢l as’um of Rs. 12,000 at #3 per ceut compound

i ase, X
before the exeecution of the lease ol tnstabnents of Rs. 1,012,

1 able in fifteen annual
it Further, that Gevernment would pay to the devas-
' —TFurther, t vernmen 3 ‘
voed annnal renfal.—1 , ) w oyt the dovas.
v /{)”fed f1]’)th February in each year wnnnoncmgoffll({)in i, di“_inw wal
- ) * . Y . . N m N . S, \
wam, on or be 0;:)0 'in lien of kuttikananm. I'he recovery ot b’efme uring the
rontal of N e to be deducted from the sum of Rs. 1,00 piLy
-cars was to be
first fifteen years

[R. Bourne. |
(5) Swubsequent aller
and the Tiramalpad of Nil

» Tho protraeted dispute between the (}OE?SW{&!H
Ny w’{s‘l over the ownership of the I(:({}*llc.xxl tan; , ufi}am
ambur, oy L Mietrict Court, Calicuty deerced, n

is deseribed in the next paragraph The I?‘btlnill(‘lnti?u’n hlocks ave the jenm
forests, 18 ¢ cs‘] . Jlive {hirteenths of thq Kariem “m\ '(;ht-thirteenlllS\ helonas to the

1924, tﬂm(‘:c E‘l:(»}(]e\':\ﬂ\‘m"“ and that the bul;xuov ((;1) &‘e“ Pirumlipad the kuttikanam
property 01 LHE ¢ the Government must pry 1o ‘ at Re. 3.996-3--11

Truina e nd that the G 1 i was assessed at Rs. 5,900 ’
'_l,numallml(l: 1at) the devaxwam iw the past. Pl “3\(, Collector of Malabur reduced
wrongly pdkl‘ ( il Following the court dect’g(’at) et (m;ht of the exclusion of

. as peen . N ") _19-5 on acc 116 -

?}?d 1t ]l‘“::l l.int'lll fr()‘n 1{5 ].,r 00 tO 1\5}. ]7'—1‘81 1;]{)%(1 "l‘]lc 1'(}(11)0“011 WAas ]nude mn

© annl ' o to the Tirumalpad. 1 and the total

en adml ns belonging 10 -ea thus excluded and the to
the area ddl,l‘)tlltt(t)ﬁe : mporti(t;n existing between the axedtt vot been amended iu the
aecordal;(le :\}1 l191'2'F;e‘1s~e The lease, however, hlaslng b
area under the . ase. en excluded.
respect, nor has the Moaolathamanna block be
, 0

led to
: " ' { the devaswam has appea

K ding.—The Uralan 81 B0 . but the appeal has
i <IIK)CFZ?:;Z laiillillgesnt? H’L?ifep(;Zci'siﬁn of the Cahcut"DI:Tri;; CO}llflot’re);wer th%pamouut
e ]l Ulld 3 Oto the time of writing this Worhnlté"?et f;nd also the excess rent
Ll?tf*il;eeélQ]E)eélj” lpl involved in the court (1189(32@63({2f M;r(’zh 1923, Government o

. [ o g ; 0 l :
i swam from 1st April 19
paid to the devaswam

7-15-11
. -t Sub-Court for Rs. 4,367-15-11.
i 1927 in the Calicut tain lands of the
the devaswatm 1]22%%?}13 Clgcreeei n;aid, put it is understood (;hz(t)l (;;eli ndlorder o renling
3‘ h;:.S?gz?ﬁl thek Walluvanad taluk are to be attached an ’
e )

the amount of the decree.

' 4
() Total payments and cost value of land in 18

. ,vaswam Jeased forests, unco g 1840 41 of
tl){urszg 91&;15 l}e?fp;(lt ’gfrtlll;oudr‘:]‘eaiixvav: calculated that the present value in 184 Y
8., 49,2Jd0—190-~1{. .

: : - cases (for 12,2513 acres) amounts to
ST e andl ;Zf)beerp;é(rle umllloé ixtl)(?ltxl:dg}d, in h(is ealiculat;pnts,‘ tthéos?za}r‘l 1024
o g ar R;al’wad- PIn viev.v of the decree of the Calicut szzi;eX]ts amicipafed’
paid fo the Tiry delfrOI;x 1924 onwards have been less than the\}) yments anticipatod
t)l;eh};?ylﬁfﬁfi:m But while the 0\\'llers}1iphoffisll}ehlxéi(f‘llt;lzl :3& :mléill ) deﬁﬁite d(;ci_

A ) . . . . in the ig i | ' : :

Spb]f:so’éet:l axl‘]el;ﬁ}eglilxlf}l}eiqspgftm‘gfn %1oolathamannu, the need for re-calculating the
sion be

present value will not arise.

0-41.—The total amount dis-
ander the origmal lease, 13
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A9« From Zamors : .
with the Zamorin if’zg;zﬁfﬁgjfﬁig{ltwhc”‘ —The next lease to be considered is that
on the 10th November 1841, ; in respeet of Nellieutta block. It was executed

(@) Conditions . : .
except l'l'g)hts to ezﬁyltc(t)fellegéﬁt:ﬁtutnd?kr this lease the Zamorin surrendered all rights,
p an us S, tO Capture elephants, ‘l“]d tO \VﬂSh f()]_' g()ld-

(b) Payme _
per tree )on ailm::::kdulih IEH regum’. Government were to pay kuttikanam at Re. |
existing or might gr’owdfn'wloo , cedar and peonspar, that rﬁay be felled, whether
junglewoods, h:mboos ete e;gcfl}gilggdt. }I{Uttikauam wits also to_be puit on all
nexion the %, . ) ? g to the custom . thi -
cent of tlge/%lr:;’t”“ Sé‘l’sequeﬂtl." agreed to Governmgitt};e dee(;?flig‘;i‘.to I};‘l“ 5800;21'
planting, A ﬁxedpll:gnzi ((;ff\ L‘gll 103rdmary fellings and ¢ per c;nt on clearings for
eollfjetihg minor produce. Thsé Go_vle—r(zm\liast’to dhe.paid in regurn for the HEht of
saplings, under three bor i nt’s deeizion not to pay kuttikauam on
lease. i orrels thick, removed in thinnings, was pai;plied also to this
(¢) Lease revised—QOn the i
. e i o
cuted, ‘wnder which the Zmmom bth October 1X85, a sccond lease Was exe-
elephants and washing f 111101'111 surrendered his rights to elephant tusks
on all profits on gold 3vr1sohrin§0a(111,d Oglem});,ndlttion that GO\’grnmeut paid 10 per cem,;
&} a} y p a'n t ‘k ¢ - T
the val ual agreement, the Zamorin, in return for th y o pa.rtleg, or laling
e value, as fixed by him. e elephant, paid 75 per cent of

) Nots ; )

the Nel§i c)u é:ao?éii?é:n“?::l;roti?g‘;goﬁf.{z ro/g tlz_e Madras Forest Act.—In March 1886

1882 (vide Notification No. 189, dated lStl?c;'ll(;?cfflosfstg;ev Mﬁim}%OForcit Aot V' of
. . urne .

e) Purther revision.— .
b suﬁess?aded by o revisod Loase, on the hee D o b g e ot
offered Rs. 70 818 of a fixed annnal al. riove
Foll thr‘oui;h. Olge{;;fueﬂ;,v é);;t I;?gtéziorlrri d(talcl]ined the offer :iﬁitdtlhe nggg{;:zrt?ggz

§ . we i PR >

lt;laes:e:vl:: sviveledpartgcularlz favourable to him,e sheeréziz%r}g‘sazlcl? LE r;eahs:ino that
more sat«isfa%?cfr Onas OE: September L924. " Though the system oflz ef(i;c:(f re:t:f s
arrangement, it r)ryx’ust bo r'a: ;dmlmstratmn is ceucerncd, than the old stum fls
All things oc;nside' | pointed out that Government fares badly under the : tp .

‘ red, a rent of Rs. 700 per annum for this block is exees:’ew orme:

1ve.

Re » ,
cuch peg‘ézi agezéif:({ezzzdztwns.~'ll}e new lease has effect from Ist April 1924, f
Rs. 700. and also 40 ef ;na{ rgqulre. Government has to pay an annnal rent,l Oxf‘
the liability for all tanes and a the profits on gold washing, as well as undortaki N
Tand Sul;ject 2 thi;aei élnndd' t&}ssessgents, present or futurg’ 1n respeet ofntheer g:kmg
. iti s 100 ase
ment of the property. on$ Government has the ubrestricted use and enjoy-

(9) Total payments and cost val
r . we of land in 1841-42.—T .
E‘l)lgseg %)s.tkéelﬁlg.%{l? _l_lnder the leases of 1841 and 1855, up to z};:dt Oit::}lilgpunt Qe
e to - paid i ;ﬁ: Chapter VII. The present value in 1841-12 ofIPigI 1924
Rs. 4,823, or Rs. 2:413 Per‘z;em i’;spect of this area of 1,999 acres amgunstlsm:z
the oost value of the land in 1841_459868. 2113 per acre represents, approximately,

50, ¢« B ) .
the “randurf%namauv;‘uir Ixhzzjbudrzpad.—’l‘l}e last lease to be considered is ¢|, :
This lease or Kdavanna kovilagam in respect of Chat at with

1is lease was executed on the 6th of April 1971 bnatomborai block.

a CY o

Governfn e)znt :7;;2323:5 tgsle(g?%, payments due —This lease 18 free of all rights. T
Re. 1 per tree S all 'teakOO to the kovilagam and were to pay kuttik, return,
poonspar that I’na be fell g , karimaram (ebony), benteak, blackwood eddna.m, at
for sale GOverny t’e 3 a_W_hether natural or planted, as fit to be lIl,ca.se ar and
borrels {:hick re mer(li 3 9,0151_011 not to pay kuttikanam on saplings, ‘ltl(ljlred and
'[he lessor is’ nomove tm thinnings, was applied also to this lease.” R Bel' three
the above speci w contesting this decision and demands Kuttikanam on a] ourne].
. }V)B Pltlnes which are removed, irrespective of their size. The di. trees of
arisen through an error on the part of the Forest department. In paying ::tﬂ“te has
mp fees
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in respect of thinnings 1n this block in 1928-24, all teak *logs’ (as distinct from
the various elasges of ¢ poles ’) were taken into account, whether they were above or
below three borrels. When the error was discovered the leesor was directed to
refund 2 sum of Rs. 1,911 on account of logs under three borrels, but he refuses to
do so. Further, he demands kuttikanam on trees below three borrels which were
removed in the subsequent thinnings of 1924-25, aud tareatens legal proceedings.
The matter is under correspondeunce with the Coliector of Malabar. Inasmuch asthe
Government’s imposition of a size limit is not stated in the karar, the lessor appears
to have a strong case. At the same time he has accepted (Government’s ruling with-
out protest until the year 1923-24. 1f ip is decided that Government’s attitude can
be legally upheid, the Waundur Nambudripad must be sued for recovery of the excess
payment, and in any case the karar should be revised in more definite terms.

(b) Notification wnder section 25 of the Madras FKorest Aect.—The Chatomborail
block was notified as a reserved forest under section 29 of the Madras Forest Act V
of 1882, in notitication No. 767, dated 26th June 1885.

(¢) Total payments and cost value of land in 1871-72.—The total amount dis-
bursed under this lease, up to and ineclusive of 1917-18 was Rs. 5,421. Allowing

ha rent of Rs. 20,000 every 70 years in

for an annual kuttikanam of Rs. 10, wit
respect of final fellings, Mr. Bourne calculated the present value in 1871-72 of all

sums paid and estimated to be paid in future to be Rs. 6,741, or Rs. 10:371 per acre.
In December 1924 a sum of Rs. 2,703 was disbursed, but, a3 has been stated,
L1 out of thissum. Until the watter

Government Lias demanded a refund of Rs. 1,9
10371 per acre may be taken as the approxi-

is ettled Mr. Bourne’s figure of Rs.
mate cost value of the land in 1871-72.

51. Summary.—The present leases, covering the above forests, are, to all
intents and purposes, perpetual leases, more or less free of rights. But it is unsatis-

factory that, though Government has held most of the forests for upwards of 80
(that with the Vamorin) is Governmant’s liability

years, in oaly oune of the leases
indisputably determined. It is to be hoped that all controversial points will be
sottlod in the near future and that the arrangements will be intelligibly revised

where necessary.

B.— Forests in the absolute possession of the State.—

+.—The Karampoya and Old Amaram-
ng teak plantation of approximately
h April 1872 from the Hdavanna
nance and access to temples, right

ough specified dragpaths and in
80,000 and

52. “ Purchased from Edavanna kovilaga:
palam blocks, the latter of which contained a you
87 acres, were leased by Government on the 20t
kovilagam, free of all rights, except right of mainte
of way, and rights to drag and store timber thr
specified depots. In return, Government agsigned to the kovilagam Rs.
were to pay Rs. 100 annually as jenmabhogam.

{(a) Notification under section 25 of the Madras Forest Act.—These two blocks
were notified as reserved forest under section 25 of the Madras Forest Act V of
1832 in 1884 (vide Notifieation No. 225, dated 15th February 1884). The sale of
the jenm title of these two biocks was ordered by a decree of the Calicut Sub-Court
in 1891, and their title was purchased by Government at a cost of Rs. 2,501,

) (h) Total payments arnd cost of value of land in 1872-73.—The t
d_mbuysed under this lease up to 1891, and on account of the purchase O(ffalﬂ;m‘ount
title, is Rs. 84,301.  The present value in 1872-73 of all sums paid in res sznm
this area, or 4,511'5 acres, amounts to Rs. 82,583, or Rs. 18:305 per acre }1){90 o
18:305 per acre 18, therefore, the cost value of the land 1n 1372-73. o upees

53. Also purchased from Edavanna kovilagam.—The New
vslras [‘)urchased by Grovernment in public aucti%n on the 19th Se[z:fjggf 311aé;l§7block
;19 Edavanna kovilagam, and confirmed by the Court on the 20th Febru from
I;JIII'dRS. 42,000. Ocqupancy rights were claimed subsequently over th:d'rly 1'888?
8 and wereé acquired on 2nd November 1896, on payment of Rs. 4,82 alikolli
ggmpensatlpn for improvements. The total amount disbursed on t! - 4, al;-.13'-8 as
_ this block is, therefore, Rs. 46,821-13-8, 10 acquisitioy of
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(@) Cost value of land in 1887-88.—The present value in 1.887-88 of all sums
paid in respect of this area or 61,744 acres, amounts to Rs. 45,538 or Rs. 0-738 per
acre. Rupee 0'738 per acre is, therefore, the cost value of the land in 1837-88.

(b) Notification under section 16 of the Madras Forest Act.—This block was
notified as a reserved forest, free of all rights, cxcept rights of way and of drag-
paths for timber, under section 16 of the Madras Forest Act V of 1882 (vide Notifi-
cation No. 466, dated 25th October 1898).” [R. Bourne.]

(¢) Disreservation under section 24 of the Madras Forest Aet.—-In 1926, 125
acres (chiefly swamp) of the New Amarampalam Reserve were notified as ceasing to
be reserved forest, under section 24 of the Madras Forest Act V of 1852, in Notifica-
tion No. 411, dated 30th December 1926. The arca of the reserve 18 NOW, therefore,
61,619 acres.

54. * Closing of all forests in the dimsion lo grazing.—On 2nd July 1911, a notifi-
cation was issued under section 26(e) of the Madras Forest Act V of I=K2 closing
all the forests in the south Malabar Division to grazing (vide B.DP. Forest No. 155,
dated 20th June 1911.)” (R. Bourne.)

SECTION 9—PROFITS AN CONCESSIONS.

55. ¢ Rights.—All the rights enjoyed in the leased and State forests, covered by
this working plan, except rights of lessors to the payment of kuttikanam, are rights
of way and rightsof dragging and floatiug timber. They have been tabulated inone
statement and recorded 1n the District Forest Office.

56. Concessions.—Where no specific rights have been admitted, the following
concessions are allowed to t}}e tenants of lands adjacent to or included in the leased
forests, which lands are the jenm property of the lessors of such forests :—

(i) To pass and to take their agricultural cattle through the Government
forests, for purposes of entry and re-entry upon their lands.

(ii) To cut and clear the undergrowth, fora strip 12 feet in width, ad jucent
to cultivated lands. Also to cut and remove all branches of trees and other growth
which overbang their crops. The previous approval of the District Forest Officer has
to be obtained in such cases.

A concessional payment of cloth, rice and spirit to the value of Re. 5 is paid to
the jenmacar or headman of the Shola Naickens, a small jungle tribe, whose home
is the New Amaram palam reserve, on the capture of any elephant in the reserve.
No other concessions are allowed, except upon the execution of an agrecement and
the deposit of a security—for instance, to timber contractors, for taking men and
elephants along the river banks, etc.” (R. Bourne.)

CHAPTER II—THE FOREST.

SecrroN 1—ComrposiTioN AND CoNDITION oF THE CRop.

57. ¢ Types of forest—TFrom the description of the configuration of the ground,
of the constitution of the soil, of the effect of the former upon the latter, and of the
climate, which bhave already been given, it is Leped that it will not be difficult for
the reader to realise that more than one type of forest must be found in the areas
under this working plan. In faet, there are several distinct types. The primary
division into types is based upon the differences in elevation. The forests on the
ghats above 3,000 feet are entirely evergreen. On north-western and northern
aspeets they are generally met with at 2,500 feet, and on north-eastern aspects even
down to 1,500 feet. Below these elevations, on the ghats and throughout the plains,
the virgin timber forests are typically semi-deciduous with tlns one exception, that
along the river banks, in some places, there are very parrow belts of forest compri-
sing a number of evergreen species. The majorlty of such species do not, however,
oceur in the evergreen forests of the ghats.” [R. Bourne.
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A. Evergreen Forests on the Ghals.

58. General.—The evergreen forests of the ghats are by no means homogeneous
“Both the species and the size of the trees vary considerably according to the eleva-
tion and aspect. The working of these forests is not preseribed in this working
plan, so a very brief description of their contents will suffice.

59. ¢ Above 6,000 feet. - Above 6,000 feet elevation these forests are typically
stunted in growth, such species as Rhododendron arboreum and Hugenia sp. being
the most common,

60. Five thousand feet.—6,000 feez—From 5,000 feet— 6,000 feet elevation the
forest 1s still small, mostly Eugenia sp. with a small bamboo with whorled branchlets
probably Oxytenanthera thwaitesii. !

61. Four thousand feet—5,000 feed. —From 4,006—5,000 feet elevation the trees
of a much larger type, up to 100 feet or more in height, more particularly on north-
ern aspects. The commonest species are Mesua ferrea, Dichopsis elliptica, Cinna-
momum sp. Diospyros sp. and Kugenia sp. The bamboo Teinostachyum wightii is
found more or less throughout this belt. Gregarious patehes of another bamboo,
probably Ochlandra beddome:, also occur.

62, Beww 4,000 feet—The finest evergreen forest is found below 4,000 feet;
giant trees, 150 feet or :nore in height are common. The commonest species are
undoubtedly Dichopsis clliptica, Cullenia exceisa, both with very fine, straight and
cylindrical stems, and a Cinnamomum sp. with o characteristically fluted bole.
Acres upon acres occur, stocked, almost exclusively with these three species. All
age classes are represented.  Their regeneration, in fact, is prolifie. Fairly high up
in this zone, the most valuable species is Calophylium elatum, the poonspar tree. It
seems to occur in more or less gregarious patehes. Inthe new Amarampalam reserve,
the writer knows of two such patches, one in Thalishola, in the north, and the other
on Karimalai, in the south  In such an exteusive area of evergreen forest many
more such patches must occur. Scattered about below 4,000 feet, the other notable
species are Miebelia champaca, Mela composita, Xylopia parvifolia, Machilus
macrantha, Cedrela toona, Dysoxylum malabaricam, Artocarpus hirsuta and Hopea
parviflora. The last fourare all speeles of considerable value ; in fact the last three,
together with poouspar, ravk only second to teak and rosewood in the West Coast
market. In this zone, gregarious patches of a bamboo, Ochlandra sp. are sometimes
found.

63. Thewr beauly.—These evergreen forests of the ghats, particularly in the
lower zones, arc of great beauty. With the luxuriant growth and dark foliage,
coupled with the preseuce of tree ferns and such palms as Calamus sp. Pinanga
dicksonii and Arenga wightii, they fully come up to the high expectations of tropical
forests so often held by many before arriving i this country.”—R&. Bourue.

B. Semi-neciduous Forests of the foot-hills,

84. * General.—The semi-deciduous forests on the lower slopes of the ghats are
much more homogeneous, at least as to the distribution of species. Only two distinet
types of forest need be {'ecogn}sed, thg more or less pure bamboo forest, Bambusa
arundinacea, and the mixed timber high forest. The bamboo is, however, scattered
more or less throughout the latter as an underwood.

85. Pure bamboo forest.—Lxtensive areas of more or less pure bamboo foresy
are rarely found about 500 feet elevatipn‘ Above this up to the limit of the semi-
deciduous forest, there are characterietically gregarious patches of pure bamboo
extending only over a few acres in each case. In comparison with the extent of the
timber forest, such patches may, for all practical purposes, be ignored.

68. Timber high forest.—The timber forest, except on stony ridges and on sha]-

low soils, often found on the slopes with a southern aspect, is of very fine growth
(a) Species occurn'ng.——By far the commenest species in these fore .
‘Terminalia panicula@, Xylia xylocarpa and in the valleys, S
Other notable species are, Lagerstroemia microcarpa,

o8 sts, are
reospermum chelonoideg

Terminalia tomentosa ang
293, For,—7
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belerica, Bombax malabaricum, Adina cordifolia, Tetrameles nudiflora, Anogeis-
sus latifolia, Eugenia sp., Vateria indica, Canarium strictum, Acacia ferruginea,
Pterocarpus marsupium, Dalbergia latifolia and Tectona grandis. The very large
trees are specimens of Terminalia paniculata, tomentosa and belerica, Lagerstroemia
microcarpa, Bombax malabaricum, Tetrameles nudiflora, Anogeissus latifoha and
very rare specimens of Adina cordifolia, Dalbergia latifolia and Tectona grandis.
The last two species, together with a large number of Terminalia tomentosa and
Lagerstroemia microcarpa were eut and removed before these ghat forests, in the
New Amarampalam reserve, came into the possession of Guvernment There 1s,
however, some very fine pole growth of these four species, particularly of Lagerstro-
emia microcarpa and Terminalia tormentosa.”—R. Bourne.

(b) Pole yrowth and seedlings regemeralion.— Taken altogether the scedling
regeneration is very unsatisfactory, with the exception of one speeies, Xylia xylo-
carpa, which regenerates itself frecly (wherever it occurs) provided the overhead
canopy is fairly open. Of the other valuabie species, rosowood regencrates itself
well, but the number of mother trees is small. (Both these spectes also produce
root-suckers readily.) Regeneration of Terminalia paniculata is extrewely dis-
appointing, considering the preponderance of this species in the crop, and the case of
the other valuable species is very little better. As regards poles, the position 18
sumewhat better, bat, on the whole, the percentage of poles to large trees 18 much
less than it ought to be. It is believed that the geueral paucity of regeneration 18
mainly attributable to weed-growth and to the fact that the majority of the species
demand a considerable amount of light for the successful establishment of theiv
regeneration. (An understorey of bamboo, where it occurs, is even more prcjudieial
than weed-growth to the regeneration of tree species.) It is also extremely probable
that forest fires, prior to the reservation of the New Amarampalam block, account
for the fact that pole growth is more in evidence than regeneration at the present
day. Subsequent to reservation, fires have generally becnrare. At times of bhamboo
flowering they have been more frequent, and wherc the canopy has been opened by
the death of the bamboos, fires have sometimes resulted in good regeneration of such
species as Lagerstroemia microcarpa, Terminalia paniculata and tomentosa, Tetru-
meles nudiflora, Bombax malabaricum, Adina cerdifolia, ete. This deseription will
suffice for these forests, as apart from the semi deciduous forests of the plains. In
fact it is difficult, for purposes of description, to draw a definitc line between the
two. The semi-deciduous forests of the lower foothills (except for the absence of
the swampy type of vegetation) are very similar to many of the plains forests in their
vieinity, for they have been subjected to the same treatment in the past. The
description of the plains forests must therefore be understood to apply, in some
respects, to parts of the forests of the foothills.

67. ¢ Predominant factors of locality affecting growth and the distribution of
species.—It seems more or less certain that in the ghats forest, whether evergrecn
or semi-deciduous, the eize or quality of the resultant growth is mainly dependent
upon the depth of the soil and the aspect, of which the latter factor, upon such steep
slopes, has a patural tendency to affect the former.

Turning to the plains’ forests, the depth, the degree of drainage of the soil,
and their combined effect upon its physical propertics, are the prineipal factors
which not only affect the quality of the resultant growth, but even limit the distri-
bution both of speeies and of the main types of forest. 1f this statement be taken as
a rule, there are, of course, manv exceptions, which, however, go to prove it. This
will, it is hoped, be clear when the description of these forests has been given.”
—R. Bourne.

O. Semi-deciduous forests of the plains.

68. General—The plains forests are of two distinet types—the irregular mixed
natural forests and the evenaged forests of artifieial origin. ‘¢Large areas have
been cleared and planted with teak, but, as has already been stated, the conditions
prevailing in certain areas were totally unsuited to the eultivation of that species
and nature has retaliated for man’s incerference by killing out the teuk, leaving
guch areas either blank or stocked with inferior species.””—R. Bourme. 'The artifi-
cial introduction of crops of species other than teak has been attempted at various
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times. Such attempts have usually been on a small scale, and have, with a few
exceptions, met with indifferent suceess. So small are the areas in which other
species have been raised successfully that it would be incorrect to describe them as
a type of the plains forests. They will be described in the chapter which deals with
past management, and the general description of the forests of the plains will be
restricted to the areas planted with teak (successfully and unsuccessfully) and to the
irregular natural forests.
(i) Areas planled with teak.

69. General.—Since they are more important than the mixed forests, the teak
plantations, and the conditions prevailing in them, will be deseribed ficst. (Many of
the conditions are common to both.) Practically all age classes are represented. from
176 years. The only missing age classes are 43--51, 33, and 13—15. (Planting
was stopped from 1877 to 1336, and again from 1913 to 1916, and no plantations
were formed in the year 1895 while Mr. Lushington was engaged on his first work-
ing plan.: In addition there are a few plantations over 76 years old, which have
been retained for various reasons ; they are of ages 79, 82, 84 and 85 years. With
the exeeption of a small second rotation plantation in the Ramalur block, all the
plantations raised between the years 1843 and 1912 have been on clearings in virgin
forest. In 1916 the final felling of the old plantations commenced, and from 1917
onwards about half of the teak planting undertaken has been on the sites from
which the first rotation teak crops have been removed. No general description
can convey i corvect picture of the teak plantations to the reader who is un-
acquainted with them. Young, fully-stockd woods, which are growing rapidly, are
an impressive sight, but oue’s first impression of the older plantations is usually that
of disappointment ~ As urule the canopy is open, the ecrowns are small, the boles
are spoilt by epicormie branches, and flated trunks are common.  But the value o
the plantations is enormous, as will be realized from the records of past yield and the
yield tables. Further, the faults mentioned above can largely be avoided in future
plantations under more enlightenea manzgement {especially as regards the execution
of thinnings). The system of planting has mostly been in square spacing, 61 x
64, 6 « 6'and 8 x . 'leak has been planted pure, in almost all cases. In a
few instances other species have been planted in mixtare with the teak, but no such
mixture has succeeded ; either the teak or the other species has been suppressed in
every case.

70. “ Aprearance of other species maturally-—Naturc has, however, in many
places, introduced other species in mixture with the teak, more particularly in areas
unsuited to teak. In many such cases, there are few, 1if any, teak on the ground
now. Reference is made here solely to cases in which the crowns of other species
are in or above the upper canopy. The occurrence of undergrowth or of underwoods
is referred to later. The principal species to be noted as occurring in mixture with
the teak are Xylia xylocarpa, Terminalia paniculata and tomentosa, Dalbergia lati-
folin, Lagerstroemia microcarpa and Flos-Reginne, Tetrameles nudiflora and the
bamboo, Bambusa arundinacea.

(a) Xytia xylocarpa.-—Xylia xylocarpa occurs on most laterite soils, partie
cularly wherever the laterite rock is anywhere near the surface. In such cases it is
occasionally found in even mixtare, but more generally dominating, or suppressing
and even killing out the teak. 'There are many instances of more or less pure auﬁ
evenaged woods of Xylia xylocarpa to be found in areas originally planted with teak.
Xylia xylocarpa 1s rarely found on alluvial soils.

(r) Terminaba paniculata.—Terminalia paniculata is often found scattered
among the teak on the hillocks, particularly with Xylia xylocarpa on shallow soils
unsuitable to teak. It is occasionally fouud in mixture with the teak, on alluvial
soils, and often found on the edges of ruther swampy localities.

(¢) Terminalia tomentosa.—Terminalia tomentosa is often found, in mixture
with the teak, on the edges of swampy localities, in which it thrives  Such growth
however, is generally very open, the poor growth or extinetion of the teak beine due
to the locality rather thau to suppression. A tew examples of very fine grovg?gh 0(;
this species are to be found on well-drained alluvial soils, on whichit by no mea
takes second place to teak in respect of rate of growth, T 5
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than on any laterite soils. In this connexion it may be noted that quite good growth
is often found on well-drained laterite alluvium, but ouly when it forms a compara-
tively shallow layer, overlaying either disintegrated gneiss or river alluvium.’—
R. Bourne.

73. Second rotation crops.—As has been stated, the regular formation of second
rotation teak plantations commenced in 1917, and since then about 700 acres of old
plantations bave been felled and replanted with teak. The results are most dis-
appointing. There has been a general falling off in quality. Many of the new
plantations are so extremely poor as to have no visible future, and there are large
areas of absolute failure It has to be remembered, however, that in a number of
the recent years, abnormal conditions have prevailed, and in order to investigate the
situation, the plantations of these years should be left out of account. If thisis
done, the planting work of six years has to be disregarded for the following rea-
sons: In 1918 funds were inadequate to allow of the timely clearing and burning
of the planting site; the monsoon began before the middle of May; parts of the
area had to be eleared by hand as burning was impossible ; and planting was delaved
till late in July. Tending of the 1921 plantations had to be abandoned in August
owing to the outbreak of the Malabar rebellion. The result was practically a total
failure. They were reformed in 1922, and previous experience has shown that a

ood plantation cannot be expected in such circumstances. The unprecedented
floods of 1924 destroved large areas of the plantations of that year (as well as some
of previons years) ; the nurseries were destroyed and plants were not available fqr
replacing casualties when the floods subsided. In the years 1926 and 1927 practi-
cally all the planting was done by cultivators in conjunction wxlth ﬁeld crops. l-hm
innovation was made without previous experiment. The result, 1 1926, was nothing
short of a tragedy, while in 1927 only about 50 per cent success was obtained. This
leaves only five plantations for consideration, and they may be discussed in order of
planting. The 1917 plantation is easily the best. [t 1s on record that a fierce burn
was obtained, the planting was done early and well, and the weedings were well
executed. The plantation has been stock-mapped by the writer, and it has been
found that a considerable part of it is II quality (though mostly low II quality).
In such parts, therefore, it cannot be definitely sfated that there is any deterioration,
for the first rotation crop was also II quality, and may have been low I quality.
In the parts which have sunk from IL to III quality the drainage is somewhat
indifferent. The hardening of the surfzce-soil, by exposure in the first rotation,
would naturally intensify the defects of drainage, and the inferiority of a young teak
crop under such conditions seems quite understandable. The weedings of the first
and second year must have loosened the soil to some extent, but it is extremely hard
now, and is constantly trampled by cattle from the neighbouring village. Parts of
the 1919 and 1920 plantations (in Elenjeri) are on laterite soils whieh carried poor
crops in the first rotation. Such parts have either failed or carry teak of miserable
growth. Other parts (though not of great extent) were damaged by the floods of
1924. But there remain considerable areas in these plantations where the soil is
deep alluvium and yet where the teak is very poor, and in some places, has the
appearance of having ceased to grow. The first weeding in the 1919 plantation was
delayed till September whereas it should have been done iu July. Mr. Robinson
records that, when the mousson commenced, dragging, lining, pitting and planting
were all in progress at the same time in the 1920 plantation. The above factors
must account, to some extent, for the deterioration in quality, but it is also probable
that there is some fault in the soil, though the crop could have been improved some-
what if climbers have been cut in the years succeeding the weedings. The planta-
tions of 1923 (in Fdacode) also seem to have been planted well, but here, also, the
growth (on good soils which suffered little or no flood damage) is very backward and
the quality is obviously lower than that of the first rotation. There are large areas
of absolute failure on laterite soils. The 1925 plantations are reasonably good in
parts, and would have been much better had the planting been done early in the
monsoon. and the stocking completed in the year of formation. As it was, planting
was delayed, on the questionable grounds that the nursery plants were too small, and
there do not appear to have been enough plants for replacing casualties at the close
of the season, As a result of the crop is very uneven, a large percentage of the

‘help to solve the underwood problem
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plants being those of 1926. Ploughing experiments in 1425, and digging of the
soil in the following year, have helped the growth of this plantation considerably.
Although large aureas of the existing second rotation plantations have failed, and
though most of the remainder are of miserable development, the situation, for future
re-planting, is by no means hopeless. There is much ueed for experiment, and some
special tending of the second rotation crops of the future will certainly be required.
It is hoped that the correct treatment will be discovered within the next few years,
and that good teak crope can stili be raised on the sites of the old plautations, or at
any rate on the sites of all except the worst of the old teak woods. Suggestions are
made 1n this working plan.

74. Underwoods and wndergrowth— General description.—It is common knowledge
that pure crops of teak cannot preserve the quality of the soil, and this fact has
recentiy been emphasiged, at Nilambur, by the inferior growth of young crops of
teak on the sites of the old plantations. Further, a pure teak crop cannot, after early
youth, keep itself free of the epicormic brauching which follows defoliation. The
question ot underwoods is theretore of the first importance, Throughout the planta-
tions, with the exception of sites on river banks which are frequently used as timber
depots, there is an undergrowth of some sort or othec, whether open, scattered, or
dense. But the position 1s far from satisfactory. Compared with the total area of
the plautations, areas carrying a suitible underwood are of smull exteut, Most of
the plantations over 30 years of age are characteristically deficient iu underwoods,
and this is more cspecially the cuse on alluvial soils. The undergrowth on such
soils 1s often composed mainly of grass and annual weeds, which exbaust the soil and
do little to protect it from exposure. Saplings and poles of tree species are often
few and far between. and regeneration of tree species, though fairly common, does
pot usually seem able to cope with the weed growth which generally surrounds it.
On the dricr soils of the hillocks, the underwood 1is often suflicient ; in fact it tenas
to establish 1tself in the upper canopy and to suppress the teak in the poorest teak
localitics. The younger plantations, as a rule, are better off, most of them having
the soil protection of a mixed undergrowth, but annual weeds and short-lived deci-
duous shrubs are common. Such an undergrowth cannot, of course, prevent epicor-
mic branches on the teak ; it imposes a continual drain on the food-supply in the soil
(partly because of its frequent flowering) ; and it often prevents the development of
seedlings of forest trees, which, if they could come up, would make a satisfactory
understorey. The underwood and undergrowth in each compartment have heen
fully described in the deseription of compartments. In dealing with the undergrowéh
the writer has included the regeneration of tree species and of bamboo wherever
they are less than a man’s height. It would probably be more correct to consider
than as forming part of the underwood, but it is claimed that the system adopted will
facilitate the study of the future development of the understorey.

75. Reasons for the unsatisfactory condition of the underwood.—For the present
deficiency and unsuitability of the understorey there are a number of contributory
causes, and the chief of them may now be enuwmerated :—

(1) From 1563 to 1906, all or most of the undergrowth in the plantations
was annually or periodically cleared. From the latter date all such clearing was
stopped, except in 8) far as it was necessary to free the teak, or to permit of entry
mto the plantations for the proper execution of works. Much of the deficiency of
undergrowth in the older plantations is attributable to these repeated clearings.

(i) The clean weeding in the first two or three years of a plantation’s life
has destroyed a iot of adventitious growth which, if preserved, would help to provide
an understorey. Seedlings of tree species are removed with the weods, and coppice
shoots ure continuously cut until the stools loose their power of reproduction. It is
admittedly, difficult to preserve small seedlings, but the same cannot be said of
coppice growth. It may, however, be argued that coppice shoots of miscellaneous
species would suppress the teak, and this is true of some species but not, by any
means, of all. And Inany case the tendency to suppress the teak can be easily
checked without utterly destroying the aggressor. The wholesale retention of
coppice growth 1s not, of course, recommended, but 1t is thought that some judicious
selection of regrowth and regeneration of tree species is poszib]e, and that it would
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(4) Dalbergia latifolia. —Dalbergia latifolia is
under various conditions. There are a few instance
teak locality, but, from the domipant character of t

1s certain that they existed on the ground in the pole or sapling stage, when the area
was cleared. There ave similar instances on disintegrated gneiss and laterite soils, to
which the same remarks refer. There are, however, further justances on such soils,

in which the rosewood is growing up through the crowns of the teak. On laterite
soils the rosewcod, scattered m 1ith Xylia xylocarpa and

found 1n mixture with the teak
8 on alluvial soils, in good quality
he trees, and from the records, 1t

: ore or less throughout w
Terminalia paniculata, is replacing the teak.

(e) Lagerstroemia microcarpa,—Lagerstroemia microcarpa is often found in

mixture with the teak on alluvial soils, both good and badly drained, though it does
ot occar in had swamps, which it avoid salmost a8 much as does the teak. There
are some very line examples of its regeneration in the young teak plantations, Its
rate of growth on good teak areas is as fast and faster than teak. There are some

examples of it in mixture with teak on disintegrated gneiss and frequently on laterite
solls.

(1) Lagerstroemia Flos- Reginae, — Lagerstroemia Flos-Reginae is found occa-
sionally in mixture with teak on very low-lying alluvial soils on river and stream
banks, but in the majority of cases in which it oceurs om sueh arcas, it has replaced

the teak, forming more or less pure woods: It is also found along the edges of bad
swamps, and scattered regeneration of this 8pecies is appearing even in the middle
of such.

) (9) "Tetrameles nwizﬂom.—’lietrameles nudiflora is found in a few instances, in
mixture with the teak, on well-drained alluvial soils, more especially in the young
plantations. [ts rate of growth, in the v

‘ery best teak quality of ] cality, far surpasses
that of teak. 7 4 y POy, farsurp

(%) Bambvsa arundinacea,— Fyll
found scattered throughout, They do
in poor IT and TIT quality localities, a

=grown clumps of Bambusa arundinacea are
not interfere or break the teak canopy except

nd in areas unsuited to teak, especially swamps.
In the latter arcas they have often re ' d g

placed the teak.”

71, Appeara(zce of these specie in pure teak woods attracts attention and affords an
exeellent opportumit for studying thesr silvicultural requirement.—Tn the foregoing
remarks the writer does not wish to ¢ive the impression that instances of the admix-
ture of other species are seen everywhere. The lmpression of a visitor to the
plantations would be that, with the exception of areas reall ¥ unsuited to the teak, the
remaining areas were absolutely pure. For gl mtents and purposes, such an

1mpression would be correct. The area covered by instances of other species 1n
mixtare with teak, otherwise than in localities un

' ‘ suited toit, is infinitesimal compar-
ed with the area of pure teak. His object in describing such instances of admixture
in some detail is manifold. It ghould suffice if one is pointed out. For instance
they afford very valuable evidence not only as to the sites suitable for such Species,
but also as to the quality of growth that may be expected on each. In an extensive
est, such instances immediately attract attentjon and in this particular case,
since, with few exceptions, the trees of these species are at least vot older thap the ,

teak, their rate of growth can at once roughly be compared with a measured standard, -
This 18 not the case in a mixed irregular forest.

T2. “Quality of teak growth and the predomin int factors of locality aflecting the
same.—In the more or less pure teak areas, the quality of the growth is very divergent.
The two extremes are found in absolutely distinet localities. The very best on deep
alluvial soil with perfect drainage of the surface-soil and sub-so1l, and the very worst

both on laterite soil, where the Jaterite rock outerops, and under pronounced SWamp
every concetvable quality of growth is to

_conditions. Between these two extremes,
be found.

(@) The very best growth om river alluyium.—
growth is distinctly limited. It is confined to more or less long narrow strips along
the river banks, or to small patches ranging from a few trees, up to 2 or 3
acres. What the factors are which cause this difference between the very best and
the very good growth, both on well-drained alluvial soils, 18 somewhat doubtty],

The extent of the very best
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There would seem to be one main factor,
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(k) Generally bett‘?!hgappear to regulate theﬁluaf:nz’n d on disintegrated gneiss
These are the factor}? ?}:cbettel‘ growth is generaty 293, For.—8
teak areas, except tha

owth.—The mere proxi-
terion of good growth.
hich case there may
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‘ (iii) The necessity of providing large supplies of cross-pieces for the timber
rafts has resulted in the repeated and wholesale cutting ot small poles of miscellane-
ous species, wherever they could be found in the neighbourhood of the rafting places.
The pollards of such species as Trewia nudiflora and Stryehnos Nux-vomica, which
are so often seen mear the rivers, bear eloquent testimony to the depredation that
has taken place.

(iv) It bas already been mentioned that the sites of river-side depots are
devoid of undergrowth. The periodical dragging of timber to these depots must
prevent, to some extent, the establishment of an underwood in their vieinity.
Appreciable damage undoubtedly results from the presence of elephants in the plan-
tations, when work is in progress. (This 18 unavoidable, but there is no excuse for
establishing a rest-camp 1n the plantations.)

(v) Inrecent years the middle-aged and old plantations have been very heavily
thinned, partly because the earlier thinnings had been so light that the crowns were
unduly restricted, and partly with the idea that the trces left would respond vigo-
rously and put on a greatly increased increment. The trees, however, having grown
up in a congested condition, were unable to respond, the crowns have not expanded,
and the growth of grass and weeds has been stimulzted by the excessive opening of
the canopy.

(vi) Of still more recent history 1s ¢ the eonﬁqgmtion ” of 1926. Further
details will be given in discussing past management. ° It is sufficient, here, to state
that practically all the piantativns of 20 years old and upwards were departmentally
fired in the middle of the hot weather of 1926. Practically no damage was done
to the teak crops, but such understorey as had been able to establish itself during
20 years of careful preservation suffered severely in many places. The damage is
only temporary, for re-growth of most of the burnt poles and saplings is appearing.
And in some cases it appears that the regeneration of species such as Macaranga
Roxburghii and Trewia nudiflora has been stimulated to some extent. But there
is no doubt that the fires have caused a more luxuriant growth of grass and other
undesirable weeds, in many places where the canopy is open, and that the growth
of evergreen shrubs has had a setback in other places. -

76. Species occurring in the underwood and undergrowth.-—* The principal species
to be noted in the plantations are Helieteres Isora, Randia dumetorum, Clewstan-
thus collinus, Strychnos Nux-vomiea, Butea frondosa, Cassia Fistula, Holarrhena
antidysenterica, Wrightia tinctoria, Pterospermum reticulatum, Careya arborea,
Zizyphus xylopyrus, Glycosmis pentaphylla, Hydnocarpus Wightiana, Bauhinia sp.,
Clerodendron sp., Phyllanthus Emblica, Limonia acidissiia, Macaranga Roxburghii,
Trewia nudiflora, Lantana and regeneration of the species noted above, as growing
in mixture with the teak in certain instauces. The flowering of Bambusa arundina-
cea 1n different localities from 1910 onwards has produced, in many instances, a
considerable admixture of bamboo regeneration. The composition of the under-
growth is very far from homogeneous.

(1) On well-drained rwer alluvium—On well-drained river alluvium the
commonest species are bamboo and baiuboo regeneration, Trewia nudiflora, Strychnos,
Nux-vomica, Glycosmis pentaphylla, Clerodendron sp., Helicteres [sora and Lantana.

(i) On indifferently drained river alluwium.—On less well-drained river
alluvium, the same species are found together with Randia dumetorum, Zizyphus
xylopyrus, Butea frondosa, Careya arborea and regeneration of Lagerstroemia Flos-
Reginae and Terminalia tomentosa.

(iii) On laterite and disintegrated gueiss soils.—Un laterite and disintegrated

neiss soils, the commonest species are Helicteres Isora, Cleistanthus collinus,
Phyllanthus Kmblica, Macaranga Roxburghii, _Randla dumetorum, Lantana with
bamboos, bamboo and Xylia xylocarpa regeneration.

77. Underwoods, distinguishable from undergrowth—The regeneration of some
timber species also forms an underwood in some instances which may be _dlfferentlated
w the irregular undergrowth of trees, shrubs, etc. There are, in fact, good

fro : ¢ , )
different species forming underwoods in teak areas.

examples of seven
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(a) Dalbergia latifolia and Terminalia tomentosa in small patches only.—The
examples of underwoodg of two of these species, Dalbergia latifolia and Terminalia
tomentosa, are confined to very small patches, the former on laterite and disintegrated
gneiss and the latter on river alluvium.

(b)) Xylia zylocarpa.—Of the other species, by far the commonest are examples
of Xylia xylocarpa.” Qp laterite soils, over quite lurge areas, there is a dense under-
wood of Xvlia xylooarpa regeneration in all stages from seedlings to small trees. In
a few instances, the growth is much more evenaged and has established itself on the
ground to the practical exclusion of everything else.  Provided the teak growth is
of fair quality, this species remains as an underwood. Where the teak growth is
poor, as already stated, this species tends to challenge the supremacy of the teak, and
even to replace it.

(¢) Lagerstremia Flos-Regine.—In low-lying localities, under rather swampy
conditions, there are examples of the regeneration of Lagerstreemia Flos-Regina
forming an almost pure underwood. Dense regeneration of this species, however,
does not scem to appear unless the canopy afforded by the teak is already very open
on account of the bad aeration of the soil. This species does not challenge the
supremacy of the teak or replace it, unless the teak growth 18 poor.”— R. Bourne.

(d) Bambusa arundinacea—There are good examples of bamboo forming a
suitable underwood in a number of places in the plantations. Full-grown clumps
are found, but it is more usual to see the bamboo as straggling regeneration, or (in
a few places) as a dense thicket. The bamboo flowered between the years 1910 and
1919, and the results should be more obvious in the near future, when the various
stages of regeneration have had a chance to grow up. Though individual culms
grow to a length of even 100 feet, the average height of full-sized clumps in the
teak plantations is not more than 70 feet. In theolder teak areas of good quality,
the bamboo does not challenge the supremacy of the teak. In young plantations,
and in poor teak areas, the bamboo overtops the teak and suppresses it, if not kept
in check. Mr. Bourne considered Bambusa arundinacea to be the most suitable
underwood for the older teak plantations of good growth, and be sowed seeds over
large areas in suitable localities (though with little apparent success). Several
officers share this view, and the writer agrees with them. He is not convinced,
however, that this bamboo would form a natural underwood, or could be raised
artificially as an underwood, if the plantations were fuliy stocked with teak trees of the
best type. The older plantations of the present day are generally too open, and the
crowns are small. But correct management must aim at a complete canopy of large
crowns, and, when this desirable condition can be obtained it is extremely doubtful
whether the local indigenous bamboo can survive at all except as a straggling
undergrowth.

(¢) Hopea parvifiora—There are a few instances of the natural regeneration
of Hopea parviflora forming an underwood in teak plantations. Such instances, with
one exception, are of very small extent. In Edacode, compartment 83, however
5 or more acres contaln a good underwood of this species. The underwood is ver;r
dense in places. Part of the area is alluvium, and part disintegrated laterite with
outcrops of gneiss. The growth on the laterite i3 denser and better than that on the
alluvium. This natural regeneration has come from four mother trees on the river
bank. It is on record that in 1904 there was a dense carpet of Hopea seedlings.
Thgl‘pest poles are now about 60 feet high, and all stages are found, down to small
seedlings. i

(f) Swietenia macrophylia.—In many places where the broad-leaved mahogany
was planted among ’fhe teak, natural regeperation of that species is to be found
beneath, and in the immediate vicinity of the parent trees. Such regeneration is
usually scattered, but prior to the fire of 1926 there was a dense pure underwood of

mahogany regeneration 1 a teak plantation in Pannengode, the best growth being :
much as 40 feet in heigbt- Most of it was killed by the fire s erng s

78. Underwoods 1nir idlllced artificially —Spasmodic efforts have been made in
the past, on an experimenial scale, to introduce underwoods artificially, but it is only
in recent years that th1S qUeStion has received serious consideration. There is littlo

to show up to the presents and research is still vroceedi y i i
methods adopted, are describeq in Chapter V. p ing. The species tried, and

298, For.—9
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racti
Practieally confined to the overwood, and Wwhere poles ang regeneration (except of

ueeless species) ar 1
this ki ® 80 scanty as to be of little account, T i
nd of forest depends on the prevallmg conditions of };gafée:ﬁel?gf* bamboo in

86. :
localities,&ﬁ?r’i‘ﬁi ?mber forest.—A fifth type of timber forest is found in swam
ance.  he rine‘orest i8 charaqter1stlcal_]y Irregular and generally open in a e‘rﬁ-y
paniculata anﬁ a l.ltpal species 18 Ter;nlnaha tomentosa, with ); ome Ternﬁgah -
Dillenia penta vnl tle Lagerstreemia microcarpa, and with’ such se(;0ndary specles az
frondosa and I{’;h rlzll’ Careya arborea, Randia dumetorum, Zizyphus xylopyrus, Bute
of bamboo. In ,23 vanthus emblica. . fI‘bere 18 also generally a considcrable adu’lixtu .
Flos-Roginse is on ery mz’i,rshy localities, particularly in open forest Lagerstrwmlfe
type of forest andmmon.‘ —R. Bourne. On the edges of the wette’st parts of th]'a
middle of a swam sometimes on ground which iy very slightly raised above thls
growth. ©n factFI;, ;t 18 very eommon to 'ﬁnd teak, trees and pOIé}; of quite and 003
Semi-swampy lOCal?'t'ural teak, in the plains forests, is more commeon in ill-draingd t
Tocalities. oud it sh) ies than elsewhere. Its presence enhances the value of 1(1)
on 10 acéount e f(ﬁxld be assisted by climber-cutting, ete. But such areas sl Su?d
swampy for the ex? ed and planted with teak, for they are certain to b ou
istence of pure teak crops. certain to become too

87. Grass swamp.—Th :
loealities, i P e open swampy timber fores ges, i
this typ‘;'mt((;f(t)ssnt%mss swamps, and therc are considerabtlen;erl;aazs’oflr;r;};: lz‘i‘ixestes;
tomentosa, Butes froeg are not too marshy to support trees such as Termin:l9
these land; are the ndosa, etc., and such species may be found scattered BHZ
chance of their natf::]z lgﬁ’oiggﬁgosn()f dI‘;eIidﬁnd bison, and as such there is littllle
. abour can be persmaded to live in the

forests, there are a .
settle. mple lands, suitable for paddy cultivation, on which they could

88. Types of forest found
X . here and there al, : ,
type of f wn ¢ along river banks,—' . .
si)’gcies agr’i‘ig v;si often found along the river banks c:;i i)sed Fl{lan)ﬁ a distinot
a nudiflora, Tetrameles nudiflora, Gmelina £'b0rcagL€7?€?x yal(z'f such
‘ A, * 1sslma,

Kugenia sp., Ficus g Machi
agen parviﬂora.”—RF_).,B M ;(jnlus macrantha, Artocarpus hirsuta and sometimes

Section 2.—INJURIES To WHICH THE CROP IS LIABLE

|
89. “ Wind.—Damage by ordinary winds i i
fﬁge:riz a;‘g nt:all)le sien %)op-broken or l})’lown ovesr'.Il O?Iier;}?gs'tea}cn ﬂll'fn}cmtt'ural forests,
o o eXyO Of-b roken or blown down. Edges of old \P;vood’j IOILS', 2\ Low
ing fellgl s the F Se-(l. y clear-fellings, have not suffered from wi dS WI o
storms hgweverpl;)ec‘;m lng Wlnd dlreetlon need not be taken iDtO a(:(?Ol.l b ' %{(ecu{;.
and o r,own brocka el;r gnuually from April to June. The majority of t?u; ! ]doflent
experienced every ﬁow a‘{’]cd“;hat these times. With these storms whirlwvm(li o
oo for considerable distaneen' %'he course of these whirlwinds can be :;lrla Skalc‘le
The main river is from 50100 yardy e o ¢r2lly follow the course of the vers,
o e e 10 gdrds broad and ruus between high banks zol;lvegg;
the river forms a ho‘]low whichlgt forest on each bank, at least 100’ in th’e h '_l
Pockets and eddies are formed, t}f: (i?r t;cl)logi?ertd the ({Blg inai 5((i)irecti0n of theelg’%‘;‘g’
then being forced up on the other side. [¢ ong own 100°—150" to the river bed and
Ir;:ll;tgsd tlﬁ ;ilvrve}fitrllo;igg sthe %alsl never seenl;: stt: ng: ;)l?e ti;emgl;r:: t?vi“i‘ or in the
a whirlwind invariably eomﬁgngesyfsgfl:?e unger l:he-mCa1 conditions. Thoeniizlc]l?g:
g . . iver bank and returns :

course, bero and thero, st one ide 30 then ghe athor, a_ troe 5 Upooted or Bivks
ot eor;lmon. The res uglt 0?121;:0 ]‘.Jil“ﬂfo 20 away. Fortunately bad whirlgvrinbci‘: l::'n
years. One of these passed partly o e“Plantati()n area has been seen withiy re i
over a younger wood, under bhirty v? an older wood, over filty years, and Ci;]
crowns were broken . in the ouny - in the older wood only trees with restp?rt ?ir
need of thinning the dama{gl o w{;er Wood, which was very crowded and ba(ll‘;c :
broken. ’ 48 Very gerious—more than half the tpeeg bZixlIé
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The recirds yofer to seven violent storms between 1859 and 1905—
(i) On the 1.¢h July 1569, 1,668 teak trees were broken aud 243 uprooted
in the oldest pluntation, Aravallikav: 1243,

(i) In May 1362, Considerable damage was caused in plantation, Aravalli-

kava 1814,
(i) In Ayeust 187%. Dspecial damage was caused in plantations, 1861--6Y,
1873 and 1874 of 81(1 Amarampalam.
Aravalli-

(iv) In May 1879, Considerable damage was caused in plantation,
kava 18414,

(v) In November 1831.
1844-—18 of Kdacode.

(vi) In August 1584,

kava.
(vil) On the 17th October 1898, A whirlwind broke and uprooted a iarge
number of poles along a definire track through the plantations 188% and 1887 of

Pannengode,

The very local eifect of these storms would indicate that they were probably all
caused by whirlwinds such as those experienced in 1898 and recently in 1913. The
latter broke and uprooted a large number of trees and poles in plantations 1863,
1886 and 1387 of Panncngode. The recurrence of damage in the vicinities of
Aravallikavy 1844 and Panneugode 1880 18 probably not attributable to the opening
of the canopy on previous orCasions. [n Pannengode, for instance, the damage doue
in 1913 was 1 a very congested portion of the crop. On the 12th May 1918, the
writer was out in the yuuhg plantations of Karumypoya when a ghort but violent gale
occurred, which prove to be the preliminary of steady downpour of the South-west
monsooit.  Poles fusre aml there were broken by wind. The severest damage oceurred
in a part of the plantation of 1901, which had just been severely thinped. Practi-
eally unthinned previously, though of good quality, the erop had been extremely
congested and the poles in consequence were Very whippy. The wind damage
proved that such sudden opening should not be resorted to. The damage 18 not
permanent, for the remaining trees will rapidly become windfirm and will, within
twenty yeare, form an absolute complete canopy again. In woods, which had been
properly thinned from the start, no such damage occurred. Some damage, however,
was caused by the same storm ina small portion of the Karunipoya plantation, 1902,
situated within the area in which fellings bad been completed. The area referred to
contained a mixture of teak and Terminalia tomentosa natural regeneration. When

all the Terminalia tomentosa were removed by

felling the trees warked for thinning,
mistake, leaving the teak trees very scatterced. With this storm following shortly

afterwards some were broken.” [ R. Bourne. |

The principal damage was caused in the plantations

(fonsiderable damage in the plantations of Aravulli-

o to uine years old, being
likely

There arc several recent instances of teak saplings, tw
badly bent by the south-west wind, This kind of damage is not, however,

to be so common as to be serious.

& In eonclusion, it must be recognized that sudden
will continue to take their toll, breaking and uprooting
along definite tracks throughout the plantations. There 1is,
such damage can be reduced and eventually minimised by pay1
proper development of crowns by thinnings, particularly thinnings at an eariy

age.” [R. Bourne.]
99. prought.—Teak regeneration, provided it has had a proper start, early in

the monsoon, 18 not appreciably affected by drought in the hot weather. But lengthy
breaks in the monsoon invariably cause heavy casualties amongst teak plants which
have not had time to establish themselves during rainy weather.

ds the artificinl regeneration of other species, breaks in the monsoon
n more harmf_nl than in the case of teak, and hot weather casualties
common in the case of many of the species recently raised

storms and whirlwinds
trees here and there or
however, no doubt that
ng attention to the

As regar
are protably ov€
have been vel'Y
experimentally- :
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(i) Natural forests.

79. General.——As in the case of the growth found in planted areas so with the
natural forests of the plains, tbe influence of locality is the principal factor governing
the distiibution of species. There is a second factor, however, which has had a very
considerable effect. Some of the forests, though they have been in the possession of
Government for a long time, and have been protected with considerable suceess, have
been fairly heavily felled over for the extraction of timber from time to time. The
remaining forests, which only came into the possession of (iovernment in more
recent years, had already been depleted, to a great extent, of the most valuable tim-
bers such as teak and rosewood, and, to a lesser exteut, of Terminalia tomentosa,
Lagerstrcemia mierocarpa and Xylia xylocarpa. There is no doubt that many of the
gaps, resulting from these fellings, have been stocked, at the time of periodical
flowering, with Dambusa aruadinacea. The preponderance, in many places, of Ter-
minalia paniculata in the upper storey, is due, in part, to the remewal of the other
species mentioned above ; and Xylia xylocarpa, which regenerates itself more easily
than any of the other timber species, inust bave received considerable assistance from
such opening of the canopy.

80, Listribution of bamboo.—Bambusa arandinacea 1s very widely distributed in
the timber forests of the plains, e'ther in mixture or as an underwood. In the very
best timber forests, however, it is searce, except in more open patches. Though its
seeds germinate under fairly heavy shade, the regencration appears to remain as a
geattered undergrowth under such conditions. Bamboo is found in great abundance
in any open forest, where it takes its place in the canopy, or grows in the second
storey, according to the height of the forest. There is no doubt that at each flower-
ing the bamboo spreads to a considerable extent. Its subsequent development
depends on the conditions of space and light which it finds. At the present time
there are large areas of pure bamboo, or bamboo forest with a small mixture of tim-
ber trees. In many places it forms a deuse underwood to the more open timber
forests of good type. In the less open timber forests it is very common as an under-
growth, up to 10 feet 1n height, its density depending on the density of the canopy.
It is scarce, or abscent, only in the best irregular timber forests, in poorer forests
where the shade is heavy (e.g., almost pure woods of dense Xylia xylocarpa) and 1n
areas which are well stocked with good pole growth, either with or without some
mixture of lurger trees.

81. Effect of bamboo upon the distribution both of types of forest and of spectes.——
‘Wherever the bammboo occurs in any density, it has a marked effect on the regenera-
tion of timber species, especially in the case of strong light demanders. Few tree
seedlings can survive under a dense bamboo thicket. No regencration of timber
species can compete with that of the bamboo, given an equal start, and a considerable
amount of light. Finally, in places where the shade is fairly dense and, where scat-
tered bamboo regencration is found in company with light-demanding tree seedlings,
the bamboo is practically certain to win when the light, which both are awaiting, is
admitted. This, on the face of it, is a gloomy picture, and the reader 1s entitled to
enquire how it happens that there is any timber at all in many of the forests. The
fires of the past ure the only answer that the writer can suggest. Since reservation,
though fires {especially during bamboo flowering) have often been unavoidable, there
has been far less burning than when the forests were privately owned, and it is con-
fidently stated that fire protection has helped the bamboo, at the expense of the
timber species. The general deficiency of tree seedlings, combined with the presence
of pules and large trees in the New Amarampalam reserve (purchased in 1887)and
the frequent absence of practically all tree growth except the largest, 1n many parts
of the blocks which have been longest in the possession of Government, appear to
confirm this theory.

82. hive-storeyed high forest.— The best timber forest is found on fairly drained
river alluvium or on deep disintegrated gneiss. Such forests contain five dlgtmct
storoys, There are giant trees up to 150 feet or more in .height of such specles as
Terminalia paniculata, Terminalia tomentosa, Lagerstreemla microcarpa, Te_)rmma]la
belerica, Ancgeissus latifolia, Ficus sp., Adina cordifolia, Bombax Malabaricum qnd
Tetrameles rudiflora. Then there are middle sized to large trees of the above species,
together with such as Stereospermum chelonoides, Ilillenia pentagyna, Strychnos

27

nux-vomica, Schleichera trijuga, Hydrocarpus Wightiana, Machilus macrantha,
Vatica Roxburghiana, Vateria Indica, Canarium strictum, Eugenia sp., Trewia
nudiflora, Sterculia sp., Grewia tilieefolia, Pterocarpus marsupium, Alstonia scholaris,
Acacia ferrugiuea, Stereospermum xylocarpum and a few trees of Xylha xylocarpa,
Dalbergia latifolia and teak. Of all these species Terminalia paniculata forms nearly
one-half, and in some places more, of the crop.

Then there 13 the pole growth of the above species, particularly of Lagerstreemia
microcarpa, Terminalia tomentosa and paniculata, Bombax Malabaricum, Tetrameles
nudiflora, Stereospermum chelonides, Dalbergia latifolia, and here and there of teak.
This pole growth is most distinet in open patches, where giant trees have fallen, and
in localities in which there 1s a large proportion of giant trees and the upper canopy
is, in cousequence, at a great height and rather open. Poles of Lagerstroemia
microcarpa ave the most common. Clumps of Bambusa arundinacea are scattered
throughout this type of forest. Then thereis the undergrowth of small trees and
ghrubs, such as Cleistantbhus collinus, Wrightia tinetoria, Holarrhena antidysenterica,
Cassia fistula and Helicteres isora.  Finally there 1s invariably a layer of herbs
and grass, which, however, 1s not so dense as to prevent the free access of seed to
the ground.

83. lour-storeyet high forest.—A medium sized timber forest is found on dis-
integrated laterite and gnciss soils, wherever the depth and drainage are suflicient.
In the areas further from the ghats, where the laterite predomivates, the growth is
smaller than in localitics c¢loser to the ghats where the laterite begins to disappear. -
The forest is typically four-storeyed, with more or less the same species as oceur in
the large timber forests already deseribed.  The chief differences lie in the absence
of the giant trees, a wuch denser stocking of bamboo as an underwood, and the
universal distributicn of Xyha xylocarpa. Moreover, on the laterite areas, such
species as Terminalia belerica, Anogeissus latifolia, Tetrameles nudiflora, Adina
cordifolia and Trewia nudiflora disappear. The outstanding feature of these forests
on laterite 1t the very high proportion sometimes of Terminalia paniculata, sometimes
of Xylia xvlocarpa and offen of both these species, in the growing stock.”—R.
Bourre. 'The regeneration in these forests is very poor, and is chiefly confined to
the more open patches where bamboo is absent. The scarcity of regeneration is
almost certainly attributable to the light requirements of practically all the tree
species, and to the presence of either bamboo or weed growth, :

84. Three-storeyed high forest.-~—Without a thorough mapping of the forests it ig
impossible to estimate the extent of the three-storeyed type, sincd it is usually
confined to scattered areas of limited acreage. There are two subdivisions of this
type. ©One is found on sloping ground where the soil is moderately deep. The
overwood consists of tall mature trees of Terminalia paniculata, with an understorey
of good poles of Xylia xylocarpa. The lowest storey 1is the soil-covering of shrubs
and Xylia regeneration. The best example of this kind of forest is near Narakadavu
in the Amarampalam Range. The second kind of forest of the three-storeyed type
is probably more common than the first. It is found on more or less level ground,
often in semi-swampy localities. The topmost storey consists of large trees of such
species as Terminalia paniculata and tomentosa with occasional specimens of Lager-
streemia mierocarpa, Tetrameles nudiflora, Dillenia pentagyna, ete. The second storey
is made up of good pole growth (often dense) of Terminalias, with scattered specimens
of other good species such as Lagerstreemia microcarpa and rosewood, and often a
moderate percentage of inferior species like Cleistanthus collinus. The soil eovering
is seldom dense, and consists chiefly of shrubs. The density of the overwood varies
enormously, and the pole-growth varies accordingly, but in inverse proportion. In
the best examples of this type of forest, large trees are scarce or lacking, and the
woods are more or less evenaged pole crops.

85. Two-storeyed kigh forest. —The true two-storeyed type is not very common
in Government forests, except in areas originally cleared and planted with teak.
The crop is more or less evenaged, and consists almost entirely of Xylia xylocarpa.
The understorey is the low soil covering of shrubs and Xylia regeneration. But
there are considerable areas in many of the forests in the Nilambur Range, and in
parts of the Nellicutta block of the Amarampalam Range, where timber species are
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91, « Lzybtnz'ng.—A certain numbay of trees are annually
partially killed by lightning. Single trees may be killed. Move commouly,
however, one or two trees In the centre of a group are killed outright, while many
of the branches of the surrounding trees wither and  dje, Damage by lightning,is
more frequent in middle aged and old woodg than in the younger woods, Neverthe-
less, an instanco of damage by lightning in a one anq a balf years old teak plantation
has receutly been seen. I'je plants were about ten feet in heicht on the average,
Those in the centre of (ho ateh were kijleq outright, their by ck being split from top
to bottom while the Pithy stem wagq absolutely drieq up. Small? more or less

circular, blanks in the plantations are more often than yof due to lightning.”
[R. Bourne.]

92. Floods and “rcessive rain—High flogds are common in the month of July.
Low-lying lands are oftep, Inundated for g considerable periol; at this time The
establishment of regsneration on such aress ig - ditficult problem.  Continuous,
heavy rain often_causes water to stand for severa] days at g time op badly draiued,
stiff, alluvial soils. Such 4 condition is faga) 4, teak plants which [ive just been
futroduced, aud s undoubtedly unfavourable to 8rawth of teak at any time,
especially in early youth, [y fact, there gro BUMErons examples of suol Areas

having become unproductive SWamps, when replantoq with 4 seeond crop of teak,
after felling the trees of the first rotatioy,

Heavy floods have been recorded ip 1865, 1509, 1
siderable damage was done jq the plantationg of these y

damage on record way in July 1924,y whole of gpe compartment (about 10
acres) of T-year old teak wag destroyed, half tpe compartment  heing completely

ed for so lop that all the saplines were
ki”edl-501" the compgr t’geélts l(liud}elr regeneration, anq t??ose recently rg«ren?erated,
over acres were flooded and the oung plants ang . ) ORe| >
quent efforts to restock them, both wheg p saplings destroyed ; subse

' i L when the floods subsided an( iy suceceding
yuurs, have failed, in mugy cases. [Krosion

i laces in the 1924 flgeq of land along the river banks oceurred in
various places in th “% Hoods, an( every year g certain amount of erosion takes

93 « Flfrwe,-_D‘urm‘g the dry Weather, January to April, there ig considerable dan-
ger of fire.  lixeept during the period of Howering of t),,, bamboo, there 15 no danger
ol (3r0(WD ﬁr(ag_ﬁ No cmzvhn ﬁnt'?, hohwever, has ever been recorded or beey, locally known
of. Ground-fires, on the ot} py and, annually geen, th v

Their iutensity dependg upon the grg 4 s e e

) 8rowth of grygs o the naty ‘nstty
un:'ergrowth. The exterior boundarjeg ofcthn " oo dLDSIt) T

2 Governinent forests are aunnpall
cleared and scraped cloap to 4 bredth of 20 ¢, 30 feet. Subsequent to scraping the;:
are 'kegt Swept clean of deg leavus, cte., until a]] dauger of fire is over for the year.
Such - lines have proved cx tremel_v efficaciong under gaj| Normal eircuinstances.

o & them occurs in the
Wering of the bar_nboo. from "the burning of dead

Hizh vymds.durlng the fire Season, Ty are only experiencgi Oa%eliz?;l‘::i tﬁ?ﬁé
very }ngh winds are extremely rare, Moreover, the grags ig never more ;har'z 4 foet
in height. In fact, with Brober protection, t},¢ danger of fire Crossing the exterior
boundaries is not, great. In addjtj, to the natyrg) fire-traceg aﬁ‘ordegd by the rivers
and numerous streams, there are a feyy wuterior firg-linag In the natu}rl-al forests
whioh are cleared, aq above, 80 feet in breadth, |, the plautationg (all lantation
boundaries and the boundaries of 4 compartments within egql’ lautgtion are
scraped 10 feet in breadth, They are not all Decessary ag fire-lines pbut; with the
heavy growth of 8rass, weeds apq shrubs, ete., darine the moriszoou they must
\ogularly be qlearqd. ”. (B. Bourne,] In his working Dlal:l of 1918 M l‘g

divided these interigp lines in the Nj P » WI. Dourne

. ambdbur range nto twoe
in alternate years, In the Amaram 2, Detworks to be cleared

struek and wholly or
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“ The fivst record of forest fires dates from 1366, Oy the 3lst March 1866 4

fire was reported to have overrun 400 acres of plantations in Panuengode, but not

. In the young plantations of |863. There wepe

?0 have.done’ m‘;c{).ff':;;;gi:;ce&telnmajox'){ty gfpwh.icb were shown to he due ’rc;

}n all, S]X fires (,[};]“ tia;)taéao!\ ’houudal‘ies had been fire-traced from_ the Commence.

1nee;1d]13art18§111;‘ Fer;ulioll then reported that this was the first year in Which serjoy
g;ilsl ilavlta dcel.xrrez(i up to the present tume 1%) Lhe'plantamons — ) 0

(1) In March 1869 iu Wullavasseri, which ran through about 4( acreg of

lantation 1865, 80 of 1866, 105 of 1867 and 70 of 1868. About 60,000 saplingg
planta CGVYely '

: 3 1. They were all coppiced suceessfully,
were damaged a”.d,,lf’—(m%%(ﬁ::z;ri, nve{' a portion of 1864.  As, however,_the
lantati (11)] I&‘ bl:e.n rlelz'entlv weeded. the fire was soon extinguished and very litt]e
Plantation had be 3

damage resulted. in Chatomborai, which overran plantations 1872,
(iii) On the dth May 1879 - d that these,young plantations were in fresh
7q 1875. It was reperte ne -
1873, 1874 and 1875. «ched. Uleven thousand seven bundred ang
leaf and the young leaves were 5'900100) : vod
eighty trees in 1875 plantat1on8\fgleis lé)ld Amarampalam over a portion of the
tv) On 20th M?mh 1O d eight hundred fellei saplings were destroyed.
1861--69 plantation. Lhree ‘tpo?xsaﬂo a 1908, which overran a small portion of
(v) Karly in 1934 in i{m uTtpr)(;sulted from a fire in the adjoining naturg)
teak and an open grass swamp. flowered bamboo clumps.  Although the staff
forests us the result of the burmqé’ of On‘:‘fbhe grass in the plantation catching fire
Were presount, they were unable to };rgveme exploding culms. Al damaged saplings
from the burning brands th,r)c)wnglll)oﬁme | The departmental firing of most of the
1eo . ¥ . . ' . N
were su.eeestafully' CO})EIde.d seLribed in Chapter V. *“There are no old records gg
Plantations iu 1926 will be de t is tolerably certain that they have been more
to fires 1 the natural forests, but 1 the fire records of more recent years ape
in the plantations. Iven so © ts, the mujority of which are
comnmon than in ¥ these forests arc by private forests, Y [R. Bourne.]
good. Surrmm(fi(fmabend] to end, the result 1s highly satlsfactnr): ) l. . im-ml-pa[. .
annually bm el ds.—Grass and herbaceous weeds are Pal'?w“‘ droyen o the
o o (t7l(lfu’:exai Many of the old plantations lare ;;rr}ial ti)) bun when
e reg?ncmtmulo 'tt? arass, cte. There Is, as a rule’_}l.ltrfcz mof killing the ’weeds.
fround 1s coverad wi ar-felled, and there is thus no cha ding in the first year
the plantations are clear-felled, ar uk, even though the weeding 1 ye
}  ure replanted with feak, even Biotgs the woecin, itself. A thiok
When such areas ari 1 FI rass and other weeds quickly lesOf thc; Food amd moist K
1 ) ) r ]
m v:e“fdonzhart)iigedépx~?V1>s the young pl;mtsggifl I;ﬂl;g lthe Jaxuriant growth of the
mat of we > 8 urface s . .
i from the 8 ress the teak if it were
which they should obtain -adiation, and would suppre :
i ess of radration, and W , natural forests |g
8russ lnpees theT%)l‘O(/ziScit‘v of regeneration in many o?fsglxlje species which are
a“()t‘ivedtio‘ﬂotz(})ﬂn tulewe;ed growth, “‘ngl; 1 ggeigeﬁiesome measure, favourable
habit, ribat the preseice of weeds 13 d rosewood it
i -  game, . P i entosa an _
o Ditually o Sedl}))tl%: ?ﬁ:iﬁcial raising of 1erml§al:~?ﬂt/(t);1nas a protection against
to regeneration. (1 -nble to retain much of the weed g ds hinder the germination of
has been found desira b, however. that grass and we}e 7 inoreaso the danger of fi
d}eer.) d’l‘helf'e " tl;) gpoel;ie: in these forests, and that they inc
the seeds of most s 8

| ity of such fires as oceur. : ixed timber forests

anl the mte.nﬂlb o S‘l;'c bers are fairly common both tllne -t];entrir;;ly absent. It ha.

i 95‘1)0]11”1)8:8;_:; 1mIn E\amboo forest alone afrethilngino the  teak plantations
and in the plantations. at the time © g

: v o : the climbers
been the practice to_eut ehmggseonducted on a ﬁve-yefi‘ igxtcilc;sa[lllg"e had their,
Prior to 1918, the thinuings wxheck' But many the plan  very bad m pluces
Were thus effectively kePt'r m cvears ago, and climbers arettl-lr;)wshou'ld be carried out
final thinning as “mch-_as ;;nn) ;’escx'ibcd that el_lmber-cu 1chri tion appears to have
Though the last workiug p as Eot due for thinmng, the }}reha fmmber of the young
Where neceseary in pIantathna ement in many cases. alxl)owed to flourish in the
eseaped the eye of the man‘;lgso climbers have becfn more definite prescription.
socond-rotation plantaiions a(nd ,thinning for want o aasul‘e_ due to this neglect.
ll?lterval bgtwelerimggtnzg §uch plantations is, 1n some me .'

i¢ poor develo
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98. Animals——(a) Damage to tree growth.—Elephants are the only animals which
cause any appreciable damage to tree growth. Wild elephants often break down teak
saplings and strip them of bark in the young plantations of the Amurampalam
Range. This kind of injury, however, is chiefly confined to the more open planta-
tions in semi-swampy loclities and to small clearings.  ‘Jovermment elephants are
worse offenders thav the wild elephants, because their activities are more restricted.
Much of their work lies in the plantations, often out of reach of natural forests, and
they have to live near the work. In thewr scarch for fodder —which1s scarce 1n
the plantations —they break nuwbers of saplings both of teak and of the subsidiary
species in the underwood. lu the past they have often stripped the bark from and
80 injured many teak trees near their cooking sheds that the trees have died. This
damage has recently been prevented by erccting stockades round the trees in the
immediate vicirity of the sheds. They have recently done considerable injury to the
voungest plantations at Nedungayam, but the fault was not entirely that of the
elephants.  On wmore than one oceasion the writer has seen a mahout deliherately
turn his animal loose for the night in a one-year old plantation, simply because the
plantation was close at hand and he was too lazy to go a Jittle tarther aficld.  Inthe
working season, the only mcans of limiting mjury to the plantations is to use the
stockades mentioned above near the sheds and,as far ag possible, to graze the
elephants in natural forests where these are not too distant from the camps.  When
the clephants are scnt to rest camps inthe hot weather, the rest camp- should not be
in the plantations. Such an expedient can only be prowpted by constderation for the
convenience of the subordinates in charge of the elephants. for not only do the

lantations suffer, but the clephants themselves are deprived of the better and more
abundant fodder which they could get at more suitable camps A\ recent test camp
in Pannengode plantations was responsible for much breakage of wiplings. especially
of subsidiary species in the understorey in the Pokode block cluse tu the camp.

(b} Damage lo regeneration.— The most serious dumage to new teak plantar
tions is caused by cattle and monkeys in the year of formation. Damage by the former
is confined at present to the plantations under regeneration i the vicinity of Nilambu-
where the village caftle are allowed to stray wild into the private forests and planta-
tions. They trample down the young plants and oceasioually nibble the leading
shoot of the small teak. They are so wild that to impound them an army of coolies
is required. The remedy applied has been to institute « pound adjacent to the area
and to feuce the new plantation with wire and bamboo brushwood. With the
imposition of maximum compounding fees this has proved partially successful.”
[R. Bourne.] Since Mr. Bourne wrote the foregoing sentences, the feucing of such
young plantations has been discontinued, presumably on the grounds of expense.  The
onforeement of the clusure of the plantations to grazing has been relaxed, for, whereas
112 cases of illicit grazing were reported in 1918-19, there were ouly 37 cases in the
tollowing year, norne at all from 1920-21 to 1923-24, 1 ia 1924-25, 1 in 1925-26,
and 9 in 1926-27. In the present year (1927-28) vigorous steps arc being taken
to punish offending owuers, but it is said that the imposition of compounding and

ound fees is conducive to bad feeling towards the Forest Department, while there
is little or no improvement in the situation as regards grazing. The trouble is that
the villagers have never made a practice of employing herdsmen to graze their cattle,
and that, though all the Goyernment forests are nominally closed to grazing, the rule
has usually been disregarde:d both by the cattle owners and the Forest Department.
The daumage is, however, too serious to be neglected, for, even apart from the breaking
of young plants, ‘he ill effects of trampling the soil are most unfavourable to the
already precarious prospects of the second rotation teak. Monkeys break off the
tender bud of the leading shoot of young teak plants, bite it and throw it away. The
damage is chiefly amongst plants up to three fect in height and 18 most common
where the young plantations adjoin plantations or forests of tall trees. Forking
results, but fortunately the injury can be corrected by careful prumng at the end of
the first year. Deer, Which are very numerous in both the Nilambur and Amaram-
palam Ranges, browse the leading shoots of young teak to a certain extent, while 1n
the few instances in which plantations of Dalbergia latifolia and Terminalia tomentosa
bave been made, browsing has been so bad that most of the weed growth has usually
. left as a protection. Attempts to grow Bombax malabaricum and Eriodendron
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anfractuosum have been completely frustrated by deer. Bison have been res ibl

for some damage to young teak plantations iu the Amarampalam Rauoé bulgo'ns‘1 o
from this source is not very serions. It has, so far, been found praetic:ll" im mJ'l;:iy
to grow Artocarpus integrifolia, because of the attention of vario{m apr‘sm 1 X
Monkeys are the worst offenders, pulling up the plants and secedlings, and \eatirim?;hsh
fleshy seeds. h‘ggirrels, rats and poreupines also ‘eat the seeds. \\’hﬁ(¥7 cattle andgd .
bm\\ se the surviving plants, and monkeys break off the leading shoots. Artoc .eer
hirsuta suffers from similar depredations, but to a less degree. o Arpus

99. Man.—*Apart from the report that certain fires which oceurred in 1563
were due to incendiarismn, the sole records relate tothe diffieulty of protecting tl
forests from t'hefts of timber, ete. In 1865, Mr. Ferguson expréesed the difﬁe?llt\;e}?e
experienced in preventing theft. drawing attention tu the peculiar situation of t) Y
forests in scattered or straggling blocks, survounded by private forests. In 19()16e
Mr. Lushingtou vemarked on the facility with whick theft was pussible but ex ressed
the opinion that this wius not being taken advantage of. From rer’:ent ex [e)'rie ;
there is no question but that a certain amount of timber theft has gone on repiﬂaﬁce
With such extensive annual departmental fellings, it is essential, on the on% ha 371
that a complete check onall timber, ete., should be kept from the date on which iF'
felled until it ia finally sold.  Up to 1913 this used not be the case, simply for tl:s
reason that any time from one to ten months clapsed between the dat7e of fellin ang
the date of measurement. This has successfully been remnedied and all timber i§
numbered and measurcd practically on the day it is felled, and brought to boolllcoyv
the sawe month. Within a month or so it is checkmeasured by a spee?al officer a 1:11
is liable to be recheeked by still higher authority. This double and potential trel?l
check permits of early reconciliation of all diserepuncies and 1s essential to the
preventicu of theft by or with the knowledge of thestaff. Tt isalso essential. on the
other hand, that the controlling authority should have timely knowled re ¢ al?
felling in such private forests or lands as are tapped by the same timber expo&t r(;flt s
as the Goverument forests. [t 18 only under such circumstances that it is poseible'(ca
check where timber in the possession of private persons has come from. A get of
timber transit rules were elaborated in 1915 with this end in view and brovght i 2
force from the Ist April 1916,  After two years’ experimental working thegv wn 0
reported on and certain modifications for the facilitation of procedure have bere
recommended.” (R. Bourne.) een

Sinee the introduction of these modifications, the worki ansi i
said to have been satisfactory. From 1918-19 to’1926-27,1§(§:h0;g:; Erx;‘lclllslsti :: tes 1ls
two timber theft cases of any importance have been detected. One, which inv’o(l)n i
the felling, colnversion and transport of several rosewood trees from ’the old Amar o
palam plantations, was committed with the connivance, if not at the uctual insti a:' on
of several forest subordinates, and Government elephants, carts and bulfaloesg oo
emplpyed in a most audacious manner. After investigations, one forest gunard T vas
dismissed, three foresters were suspended, and the range officer was debagrréd f om
Promotlon for two years. In the other case, five Xylia trees were fclled, for sle ors,
in the Kariem block. The felling was done by the coolies of a contractor Whepers,
extracting sleepers from the adjoining forests of the Nilambur Tirumalpad ’ ‘;[a:s
defence was that the coolies did not know the boundaries of the Governmeﬁt f' .
The case was compounded for Rs.100. The possibility of similar theft is Olrests.
present and illicit felling 1s probably not so uncommon “as one would infer fra o the
rax"lty of the oﬂences. which are reported. The outlying blocks are surrou gm the
private forests in which extraction is coustantly in prog:ess and there is o
work to be done in the plantgtions that the protection of thé more remote fso mue.h
left largely to chance It is hoped that the programme of departmenta?reit:r]::

prescribed 1n this working pla il )
P rotective dutics g plan will enable the staff to devote more attention to

_ “ Owing to the situation of the Government f
by private forests and waste lands, they are pecultiar(l);esft:eesufl;gz:ngsghas the_y_are
Pmtﬁ“‘ce*;las lopping for leaf manure, ete. In the case of enclosures onl Py
Z}?e fri:l?i owed. the concession of clearing all the undergrowth within tw)i el
8, subject to their obtaining in writing a renewal of such conoessi:nv:nieetllof
> unally,
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articularly on teak and on

96. Parasifes.—A specics of 1.granthus is parasitic, p A -
hich cat tts fruit. In the

Terminalia tomentosa. The parasite is spread by birds w | _
pl%}ntations the pest is controlled at the time of thinning, or immmediately after a
thinning, by cutting off and burning the alfected branches, when the tfee§ are leaf-
less, and the parasite can readily be detected. As In the case of f'hmbers, the
prevalence of Loranthus has increased in many of the plintations which Lave had
their final thinning scme years back,

97. Insects —(a) Defolinlors.~The most important pests are the teak defoliating
caterpillars. Though the presence of these inscets must have been noticed long
before his time, they were first mentioned by Mr. Lushington in his working plan
of 1896, where he stated that a black bairy d(faterpillm' was a greal scourge, as 1t
stripped the leaves of whole blocks in some years. The two mam agents of the
large-scale defoliation so common in the teak plantations have been identified as the
caterpillars of the species ybloea puera and Hapalia machweralis.  The results of
defoliation are two fold ; the production of timber is diminished, and its quality 13
depreciated. The Forest Intomelogist, Dehra Dun, 19 engazed in studying
(amongst other matters) the question of the amount of actual im.’,rem(‘nt' which is
lost, as a vesult of the ravages of the insects. The depreciation 1o quality of the
timber is obvious to anyooe who has scen the crop of epicormie branches which
follow defoliation and which very often persist where there 18 no underwood to Ikill
them off. The attacks of the defoliators have beeu recorded, but in @ somewhar
haphazard manner, for more than twenty years. Since 1921, however, recular aud
continuous investigation, by and under the instructions of the Forest Kntomologist
has been carried on, and each attack is recorded and mapped as it oceurs. The
present writer has not sufficient experience of the pluntations to record his personal
knowledge of the question. IIe has, however, seen practically cvery tesk tree
defoliated i May 1926 in the Pannengode block. The following i8 an extract
from what Mr. Bourne wrote on the subject in his working plan of 1915 :—

‘* Firstly, a complete defoliation extends rarely over largearcas, while partial
defoliations may occur throughout the plautations at one time. Secondly, the young
plantations around Nedungayam, in the Karumpoya reserve, are unquestionably
more intensively attacked than the older plantations around Nilambur.  Finally, the
intensity of attack rises and wanes from period to perivd and even from year to year.
During the last six years there have been very few general attacks and not a single
bad year. It is possible that the abnormal and irregular rainfall during the last few
vears is largely accountable for this. Attacks arc hable to oceur in May and June
soon after the new tlush of leaves has appeared, and agumn from October to January,
after the monsoon . . . ‘lThere is little doubt that there are certain ccntres
of attack. The writer has noted more defoliation in Edacode (1848), Chatomborai
(1874), Pannengode (1886), Karumpoya (1906 and 1897), than in any other areas.
In cases of complete defoliation trecs, here and there, hardly defoliated at all have
been noted. They stand out green in an absolutely brown area. The first thing
that generally occurs after a complete defoliation 1is the production of a mass of
epicormic branches from top to bottom of the bole. "The new flush of leaves on the
crown appears some ten to twenty days later. In the meantime the epicormic branches
carry on the assimilatory and transpiratory fanctious of the crown It is, therefore,
doubtful whether the loss of increment is very great, The epicormie bravches, as
they develop, thin out naturally, while many more die oft as the crown reassumes its
normal funetions. During partial <efoliation the development of dormant buds on
the bole is ot 8o strikingiy noticeatble, but their development under such conditions
has been poticed on many occasious. There is no doubt that defoliation accounts for
a geodmany of the numerous epicormic branches, which are such a noticeable
feature in these plantations, No practical method of combating these pests has yet
been suggested. The pureness of tho woods has little to do with the question.
Scattered teak in the natura) forests, far frum the plantations, have been scen just as
budly defoliated. looking across a valley at the opposite hill side every single teak
trve can be picked out at a glance. Other species, also, such as Terminalia panicu-
lata, in particular, are liahle to attack.”
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In June 1927 Dr. C. F. C. Beeson, Forest Entomologist, wrote an interesting
and informative note communicated in Chicf Conservator’s Proceedings Rtn, No. 225,
dated 21st July 1927, on the results of the investigations at his brai.ch, and the lines on
which rescarch would proceed. The note 1s too lengthy to quote in full, but the
following i8 a summary of the important points— the caterpillars of Hybloea puera and
Hapalia machweralia are the chief agents of epicormic or large-scale stripping and
skeletonizaation. Of other caterprilars, Diacrisia obliqua (a general feeder) frequently
detoliates teuk, in the absence of the two former speeies, while caterpillars of Hyposidra
(Geometridac), hawkmoths (Sphingilie) and of Kupterotidae and [ymantride are
occasinal defoliators  The beetles which damage teak leaves arve cockchafers,
weevils (Svmpiezomnias and Astyeus) and chrysomelids. Cockchafers are capable of
as much damage to individual trees as are the caterpillars, but they are locally
restricted, and abundant only during the rains.  Certain grasshoppers (Aularches and
other species of Nerididie) appear 10 runk iu tmportaunce with the cockehafers. For
Hybloea puera and Hapaha wmachaeralis a continuous series of 13 or 14 broods per
annum 1s normal in South India, with no resting period.  Newly batched larvae or
the«e two species require tender, new foliage, it they are to survive. It is thus seen
that one defoliation by the primary species (caterpillars) provides facilities for further
defoliation. 'The destruction of the foliage of the crownis followed by the flush of
new leaves on the stem, and such a eondition is just what 18 required for the snrvival
of the new generation of lareae. The subsidiary pests (beetles and grasshoppers) can
assixt the primary pests ina similar way.  When they destroy old, tough leaves at
the time of incubation of the primary species, a erop of stem-foliage is stimulated,
and when the cateepillars appear, theie food-supply 1s ready for them. It is this
aspect of the defoliation by the subsidiary species whieh may prove to be serious.
Yarioys naturval ageneies tend to prevent the increasc of the primary species, to
reduce therr muwbers and restriet their activities.  (The subject of food -supply forthe
voung larvae has been partiy dealt with already.)  Following the natural leaf fall of
the teak, there cnsaes a long period of limited food-supply, when manv of the insects
must die.  Suevival, during this lean season, depends on the availability of adventi-
tions growth such as early flush, coppiee shoots and advance growth, and of alternate
host plants.  (Vitex nugendo and Bignoniacea have been found to be alternate hosts
for Uybloea pucra.,  Farly and intermittent rain, before the monsoon, decimates the
caterpillars, kiiling Uapaha machicralis by its mechanieal effect, and setting up a
bacterial discase, knowu as © wilt, 7 in the case of llybloea puera. Rain restricts
the activities of the moths of both speeies, and oviposition is cheeked. These
conditions are magnified in the monsoon proper. Both species have predaceous
enemies, for example, ground-beetles, mantids, ants, spiders, lizards and birds. Thev
also suffer from the parasitism of other insccts such as Chaleids, Ichneumonids
Tachinids;ete.  These meect parasites offer the most Fopeful field for investigating th(;
possibilities of controlling the defohators.  The Kntomnologist is studyving the alter-
nate hosts of the parasives, and the food plants on which the alterﬁateohosts feed
‘When results al‘p.ol)lztincd, control euulq be e[feet.ed by introducing or on(BOurarrin(;
the food plants of the aiternate hosts.  The most interesting discovery up to dat% is
of a Tachinid fly whieh breeds on the polyphageous Diacrisia obliqua 7and of anotl’ler
Tachinid breeding on a Glyphodes which feeds on Holarrhena antidysenterica.

(h) R_orers.—» Young teuk plants are attacked by a borer, the larval stage of
Phassus spocies. 1t attucks the leading shoot and bores down the pith of the stem
Infection rarely rises ubove one per acre, or about 11in 1,000 plants. Infected stoms
are coppiced.” | ii. Bourne. | 18

(A4l . . . R ° . .
f'he forking of the.stems of mahnguny., which 1s s0 common in Nilambur, is said
to be due to a borer which attacks the leading shoots,

(¢) [usects feeding am fruils.-—The infertility of the seed of Terminalia pani
culata hus long attracted attention. In 1926 large numbers of the fruits Ofpthi-
specics were exumined and most of them were found to coutain the small la;vae of a
weevil, or else the se 'd had been destroyed and the exit-holes by which the ins td'
had left the fruit were clearly visible. Specimens were sent to Iehra Duyp .s:c;
finally to Burope for identification. The insect has been described as a new spo y
under the name Nanophyes terminalia Mshll. ' peoies
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With the exception of regular timber thieves, the pOP‘llation as a whole are conscien-
tious respecters of the Government forests. ,AdministratiOD Jeports show that there
are fewer petty offences than in any other division i the Presidency. This is, no
doubt, due to the fact that these forests largely came into the possession of Govern-
ment before the locality was opered up, with {he result that the present population
and tkeir forbears huve never felt that they had any claim thereto.”  (R. Bourne).

CHAPTER 11I—UITLIZATION OF THE PRODUCE.

SkcTioN 1—AgriculTuraL CUstons axp W ANIS OF ThE PopunaTion.

100. The loral pepulation.—The Nilambur village marks, approximately, the
northern limit of the densely populated part of the Krnad tatuk. The surrounding
country is undulating aud consists typically of paddy fands or uncultivated swamps
in the depressions surrounded by forests of some kind or another on the slopes.
There 1s little dry cultivation. b‘"oing south west. southy or south-cast from Nitambur,
the proportion of paddy lands to forest inercases " while the reverse s the case as one
proceeds in noitherly directions until the t'orest-élad hills are reachied and eultivation
ceases altogether.  About one-third of the present local population ix permanently
employed in the timber industry and this yumber increases during slack seasons 1n
the fields. Most of the remainder get their livelihood from agricultural work
usually as the servants of the jenwis and of their tepants.  The Nilambur village 18
increasing in size and in]Il()TIle‘lCC. The new railwayv has been opened too renentl_y
for its full effeets to be appreciated, but already it has caused @ marked increase in
the weekly influx of people to the local market” (always an important one 1n these
parts) and this is bound to cause an increase in the permanent community of emall
traders. In course of time therailway is certain to add considerably to the prosperity
of the village and to attract settlers, chicfly in connexion with the timber trade. A
private saw mill is nearing completion and if this or a similar enterprise succeeds 1t
will help to enhance the importance of Nilambur.

101. Wawris of the pevyle.—The vast traets of private waste jorest which are

situated close to the village and to the cultivated lands, supply all t,he. wants of thc‘
people in the way of small timber, fuel, bamboos thatching grass, grazing, greci leaf
manure, ete. There seems no immediate hikelihood of any local demand being

made on the Government forests for the supply of these miscellancous requireiients.

’

SEcTION 2—-MARKKTs aND MARKETABLE Probuors.

102. Markels.---At the time of writing this report, the only important market
and centre of supply is Beypore, seven miles south of Calicut, and at the mouth of
the Beypore river. 'lhithcr practically all of the Nilambur timber is transported
down the river in rafts. From the Government sale depot at Beypore, most of the
timber goes to supply the big timber industries of Kallai (saw-mills, hand-sawing,
ship-building, furniture and cabinet-making, ete ) and the. export trade both 1p
round and sawn timber. Iiallai is between Bevpore and Calicut, and is connected
with the Beypore river by means of the Conolly canal. From Kallat and Beypore
timber is exported by rail to the various inland centres of demand in the Madras
Preeidency and Mysore, and by coasting vessels to ports along the western seaboard
of the Madras and Bombay Presidencies, and to Arabia and the Persian (3y]f, Teak

is the principal timber exported by sca. Tn 1922 and 1924 small quantities of -

. ) inaliz entosa and 1, a2 mi
specially selected logs of Terminalia tomen agerstroemia microcarpa and
?anks of teak were exported direct to London for sale and for the Britigh %mpire
Exhibition (1924), and were sold at high prices by the Tondon agents of the Madras

Government.

103. Sale depots an? saw-mil.—Government has ty, (o1, depots on the coast
\ : [ —a
large one at leypore and a small one at Kallal."l The Kallai depot is not, however
used at present, and the 1’?‘1 is leased temporanly upgy such time as it ,mav a"aili
be required. Karly in 1925, in order to reduce the lal'ge stock of timber \vl;ichohad

accumulated during a serious slump in the tmber  trg ®, a small portable saw-mill
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was installed in the Beypore depot, and timber which could not profitably be sold i
the log was sawn in the mill, and sold in the form of sleepers, scantlings of various
gizes, reepers, cte. This saw-mill can taks about 10,000 c.ft. of timber n a
month. [t is still operating, but its future iv uncertain. The timber trade has now
improved considerably and prices arc on the rise. Probably it will soon prove more
advantageous to Government to sell all the Beypore timber in the log, and the mill,
having served its purpose here, may Le more profitably employed elsewhere.

* 104, Melhod of marketing.--Prior 1o 1926 all sales were effected by the District
Forest Officer, and most of the timber was sold in auction. Subsequent to the
appointment of a Forest Utilization Officer in Madras in 1924, special orders were
occasionally placed by that officer.  Tn September 1926 the Beypore depot was taken
over by the lforest Utilization Officer and he is now responsible for marketing all the
timber, bamboos; ete., whieh are sent down to the coast, i.e., practically all the out-
turn of the forests.  Much of the busme:s is transacted by public auetion. Sleepers
are passed by the Forest Utilization Oiticer and delivered to the railway at fixed
rates. Standard rates for retail tiinber sales are fixed and revised from time to
time. Part of the outtwrn of the saw-mill, as well as some timber in the round, is
sold in Madras and clsewhere through an agent.  (lontracts for supplying certain

articular demands are entered into hy ithe Forest Utihization Officer, and in this way
high pri(-,os are sometimes realized for selected timber and for timber sawn to order.

105. Loeal sales.—1In the foregoing paragraphs the main demands and the
means adopted for meeting thew have been deseribed.  [Local sales were discouraged
by Mr. Bourne in hix working plan on the grounds that most of the profit found
its way into the pickets of the contractors, and during the last decade such sales
have been confined to the poorer timber from uatural forest clearings, to natural
forest timber which the management could not conveniently handle departmentally,
to casual lots of timber. e.g., timber inadvertently left behind during regular extrac-
tion or felled in localities other than the wauin felling areas, and to the smuller teak

oles whieh could not be profitably cxtracted by Government ageney. The coupes
were sold standing to contractors in 1922-23 and about 61,000 cubic feet were
removed.  The other loeal sales were in respeet of timber which was felled and
dragged by the department, but not floated nor earted 0u¥s'1de .the forests. The prices
realized have been on the whole reasonable.  For the utilization of some of the teak
branchwood in the final felling coupes. the District Forest Officer sometimes auctions
the right to fashion and remove spokes and felloes and other pieces suitable for cart-
building.  With increasingly heavy exploitation in the loral private forests, Nilambur
has become the headquarters of a number of well-to-do timber merchants. They
would weleonie the opportunity of dealing with Government, since big timber is now
very scarce in the private forests, and is practically couﬁngd to the more remote
localitics.  Unless the present departmental rates for extraction can be considerably
reduced, it seems possible that sales in the forests, either of standing or felled timber,
may prove more profitable, at leaet in some cascs, than the existing system. The
recent opening of tho Shoranur-Nilambur railway also brings up the question of loca.l
gaies, or of Nilumbur becoming a centre ofdistribution to the inland towns, Further,
a small private saw-mill is in course of erection in Nilambur, and the success of this
or a similar enterprise will certainly necessitate some changes in the existing system
of handling the outturn of the forests.

108, Marketable products—Timber (both in the log and in sawn sizes), poles,
minor produce, hiumboos and fuel are all available [or sale, but the prices for bamboos
and fuel are not sufficient to make it profitable to extract them specially.

(@) Tirber—-More than half of the timber supplied to the market in recent

ears has been teakwood from the plantations.  Pisctically all the remainder bas
come from clearings made in natural forests prior to plinting.  Of the natural forest
timber. Lerminalia paniculata forms about 60 per cent of the outtwm. The other
valuabl. species are Xylia Xylocarpa, Lagerstraemia nicrocarpa, Terminalia tomentosa,
and small quantities of teak, rosewood and Pie oearpns Marsupium Most of
the other speeies extracted f}mll the uat.ural 'fnre.st.w‘ Lave been classed as * jungle-
woods, ? and sold as such, without clussification into sule lots by species. Subs-quent
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to 1925 no jungle woods have been removed from the coupes, a8 the prices obtainable
were found to be less than the cost of extraction. The teak timber 1s classed, by
size, into six classes. The other valuable timbers are sold by species and are not
classified, except 1n so far as to avoid mixing big and small logs in the same sale
lots. Sawn timber is, of course, sold by species in the various sizes which the mill
turns out. Sleepers are sold at rates fixed for the particular species and gauge of
the sleeper.

(b) Poles—Up to date, the sale of poles from Government forests has been
practically confined to teak. Except during periods of dulness in the arket, these
poles are suleable, at a profit, down to quite small sizes. 'The warket is now recover-
ing from the slump which followed the war time inflation of prices, but only very
low rates are as yet obtzinable for the smaller poles. It is too early to predict
whether there will be suflicient recovery in price to make the smallest sizes pay their
way once more. For marketing the teak poles therc isa very elaborate system of
classification, which has been in force since 1865. It enables Government to realize
the highest possible price for each particular elags. It is believed that therc is some
demand from Arab merchants for the larger sized poles of Terminalia tomentosa, and
it is certain that poles of this species aud of Lagerstreomia microcarpa find a sale,
for they are vegularly cxtracted from private forests. In disposing of poles, one
very important point must be remembered, and that is that the market demands fresh
gtock. W hen a long period elapses between the felling and the marketing, the prices
drop considerably. Slow-grown, suppressed poles are preferred to fast-grown poles,
as the latter have a more open grain and a lot of sapwood. (This point is only
mentioned in passing. Since thinning is a silvicultural operation, 1t must not be
influenced by any external considerations.)

(e) Minor produce.—The right of collecting minor forest produce 1s leased out
annually by ranges. ‘The following products are included in "the leases :—Fruits of
all kinds, seckai, roots, honey, wax, ginger, dammer and turmeric. Horus are never
leased out, because the usual method of collecting them includes firing the forests,
The last working plan prescribed that the minor produce leases should be discon-
tinued, as the lease amounts obtainable were considered trifling. This prescription
has been disregarded, aud it is proposed to continue to give these leases, since fires
and other forest offences are of rare occurrence. Cunes areavailable in the evergreen
forests, but they have seldom been sold, on the grounds that the usual method of
collection exterminates them. Up to Rs. 1,200 has been paid for the right to
remove canes for one year. There is good demand for them in Tellicherry and Mahe
and there seems no good reason why Government should not take advantage of this
fact.

(d) Bamboos.—Bambusa arundinacea 1s the only indigenous bamboo which
grows in any quantity in the Nilambur forests. Dendrocaamus strictus is known
to the writer in a few small patches only, and introduced bamboos are so few as to be
uegligible. Large quantities of bamboos are extracted annually for floating the
timber. Only hardened culms are used, and they are cut some twelve to fifteen feet
above the ground. Except in the years following extensive flowering, there is no
difficulty in procuring more than sufficient bawmboos for this purpose. Tley are sold
in Beypore when the rafts are untied. Owing to the large areas of private forests.
devastated of most of their timber but containing such bamboo, good prices are
rarely obtainable In fact, the bamboo operations have frequently shown a loss, and
the profit is never considerable. Bamboos are sometimes sold standing in the forests
on paymeut of seigniorage. But thereis very little demand of this nature owing to
the abundance of bamboo in private forests.

(¢) kbuel.—Pructically no fuel has ever been specially extracted from these
forests, as theve is vo local demand. In Calicut thereis a big demand, which is
supplied chiefly by private forests situated nearer to the coast. ¢ Karias’ (oross-

ieces, usually of junglewood saplings, used in tying rafts) and waste from the saw-
mill are sold as fuel in the Beypore depot. There is no possibility, at present, of
exporting fuel from the forests at a profit, but if thg new railway makgs such a
proposition practicable in the future, abuudant supplies can be made available.
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107. Statement of classification of timber and poles—

Classificution of timber—sold by

cubioal contents. Masurewent by centre quarter girth.

(1) Bhort logs . ... Under 18 feet in length and over 8 feet in centre girth
under bark.

«2) Logs under 2 candies ... Ninecubic feet and under 26 cubic feet in contents.

(3) Logs 2 to 4 candies... ... Twenty-six enbic teet and under 52 oubic feet in
contents.

(4) Logs 4 to 6 candies... ... Fifty-two cubic feet and nnder 78 cubic feet in contents.

(5) Logs 6 to 8 candies .. Seventy-eight cubic feet and under 104 cubic feet in
couteuts.

(6) Logs 8 candies and over ... One hundred aud four cubic feet and over in contents.

Classitication of poles—sold by the pole. Measurements.

(1) Measurable ... ... Uver 7 inches diameter under bark at the base and
containing less than 9 cubic feet in contents. Tt has,
therefore, to be measured.

(2) Superior small ... Over 18 feot in length and exactly 7 inches diameter
under bark at the base. Average cubical conteuts

, 47 cubic feet

(3) 1 clrss ... Over 18 feet in length and 6 to 7 inches diameter under
bark at the base, which is equivalent to 20} to 23%
inches in girth over bark at 4 feet 6 inches. Average
cubeal centents 3'5 cubie feet.

(4) II class ve. Over 181fcet in length and 5 to 6 inches diameter under
hark at the bass, which is equivalent to 17} to 20}
inches in girth over bark at 4 feet 6 inches. Average
cubioal contents 2'3 cubic feet. ‘

(5) 11T class Voo <. Over 18 feet in length and 4 to 5 inches diameter under
bark at the base, which is equivalent to 14} to 17}
inches in girth over bark at 4 feet 6 inches. Average
cubical contents 1'4 cubic feet.

(6) IV class ... Over 18 fcet in length and 3 to 4 inches diameter under
bark at the base, which is equivalent to 11} to 14}
inches in girth over bark at 4 feet to 6 inches.
Average cubical contents *73 eubie foot.

(7) V elass vee .... Over 18 feet in length and 21 to 3 inches diameter
under bark at the base, which 1s equivalent to 9'5 to
115 inches in girth over bark at 4 feet 6 inches.
Average cubical contents ‘46 cubic foot.

(8) VI class . ... Abolished in the past.

(9) VII olass ... ... All very crooked poles of whatever size. Average
onbical contents 1'1 cubic feet.

(10) VIII olass o0 voe «. Under 13 feet in length and under 3 feet in centre
girth under bark. Average oubical contents 3-1
cubio feet,

SEcTion 3—Lines or EXPoRT.

108. Lines of Ezrport—The Nilambur Valley forests are surrounded on the
north-east and south-east by steep hill ranges and are within the watershed of the
Chaliar river which flows westwards to the coast. Floating is the cheapest method
of transport, and since the coastal market has been the only market of importance in
the past, it follows that this river is the main line of export. ‘That other export
routes will be used in the near future is certain. The Shoranur-Nilambur railway
has just been completed, and this will make it possible to rail timber direct to all
inland centres of demand. It only remains to get in touch with markets which,
through lack of means of communication, have not as yet been supplied direct from
Nilambur. FKurther, itis only twenty odd miles by road from Nilambur to the
Nilgiri-Wynaad, where there are large areas of tea gardens, and where this industry
is rapidly expanding. Nearer, still, to Nilambur there are four rubber estates. For
the export of their produce the planters require large quantities of boxes, #nd if a
satisfactory plywood plant were to be installed in or near the forests, this demand

.could be met more easily from Nilambur than from elsewhere.
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Sec110N 4—METHODS OF KXPOLITATION.

109. Agency of ezploitation.—During the past decade practically all the works
of exploitation have been undertaken by the Forest Department. Instances of the
gale of standing timber, and of sales in river and roadside depots have already been
mentioned. With such exceptions all timber has been felled and dragged by depart-
mental agency. Till 1922 rafting and floating also were done ‘departmentally, but
at present a contractor undertakes this work in the Nilambur Range. Carting 1s
practically confined to the transport of timber from natural forest coupes, in the
Amarampalam Range, to the rafting place at Nedungayum ; both (Government carts
aund private carts are employed. Minor forest products are collected and removed
by purchasers. Spokes and fellows, when sold, are fashioned in the coupes by the
purchasers, and rewoved by them. 'The various exploitation operations may now be
described separately.

110, Marking for felling.—Most of the trees to come out in thinnings are
marked by a gazetted officer.  Sometimes this work is entrusted to an Assistant
Ranger. Marking is done cither with whitewash, or with an implement called a
¢« risser’”” which removes a narrow strip of bark. The marks are madc at about
breast-height. When whitewash is used, a band is painted round the stom. With
the ¢ risser” two crosses are cut at opposite sides of the trec. I'he latter method 13
the betfer. since whitewash may be partially obliterated in the interval between
marking and felling. At present the trees marked for thinning are wnot counted till
after felling. (This 1s a mistake which should be avoided in tuture.) Prior to final
felling in the teak plantations, all exploitable irees are numbered serially at breast-
height, with chisels, and the girth at breast-height is mcasured.  The height of
exploitable bole is estimated by eye, and details are enterod i an enumecration
register. The work in each compartment is usually entrusted to a Forcster working
under the Ranger in charge of fellings and is supervised by the Rauge Officer.
Partial check by a gazetted officer i1s desirable.  The same procedure has sometimes
been adopted in the case of clear-felling natural forests preparatory to planting.
though recently it has been more usual to omit such enumeration and marking.
Selection fellings in natural forests (as an advance preseription of this working plan)
are in progress at the time of writing. The trees arc being marked by the Range
Officer and his assistant Ranger, and marking is subject to eheck by a gazetted
officer. Serial numbers are marked with art, at the base of the tree and the breast-
height girth, together with an estimate of the length of exploitable bole, arc entered
in an enumeration register.

111, Felling and preliminary classification.—'The fellings commence in August
or September, and are coutinued until about the end of May, whercafter most
of the available labour and the forest staff are concentrated upom regeneration
work. Areas to be clear-felled for regeneration are undertaken first. Felling
is done by axe, and the coolies are such good axemen that the waste 1s scarcely
appreciable. * Saws "have recently been used, on a small scalo. Cross cutting of
Jogs is usually by saw. A forester, gencrally assisted by a forest guard, 1s
placed in charge of the felling in each locality. He direets the work of cutting off
the crowns and branches, after felling, and dividing the trees into logs when neces-
sury. Provided trees are straight and sound they are not subdivided, unless they
have to be carted and areof excessive size for this purpose. The felling coolies
undertake the dressing of logs, aud they cut drag-holes when nccessary. The felling
forester is alco accompanied by a number of special coolies who chisel; on the stumps,
the numbers of the trees as recorded in enumeration register. They also chisel serial
numbers on the wood of each log, and on poles of the ** measurable ” class, and remove
the bark at the centre. The Forester then measures and elassifies cach log and
measurable and posts his felling register. In the case of p-les below the class of
measurables, he simply inseribes the denomination on tlfe bark, and enters 'thc daxly
total of each class in the register.  (In executing thinnings therc are certain differ-
ences in the procedure now followed. The stumps' are hz.mnn.er-‘xnurked as the trees
are felled, and the ‘rees are counted, for the first timz, after felling.  Meusurcment,
classification, numbeting of logs and measurables, marking of other poles, and posting
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of the felling register, by the forester, are as described above). Classification of all
poles other than measurables is done by means of diameter gauges. The whole of this
work is done on the day of felling, and a duplicate of the felling register is submitted
to the District Forest Gflicer through the Range Officer each evening. Fellings in
natural forests arc usually done on piece-work contract, at fixed rates per cubic foot
or per caudy of 13 cubie feet.  Thinnings are carried out by eoolies on daily wages,.
For final fellings in pluntations, payment is made at fixed rates for each log or pole
according to 1ts class. ,

112, Check-measurement and final classification—In each Range an assistant
ranger s placed in charge of all felling operations, and the foresters working in the
various felling localities are supervised by him. As soon as possible after fellin
(often on the same day) this ranger does the final measurement and eclassification.
The deseription and actual dimensions of each log and measurable, and the denomi-
nations of all other poles. are then chiselled on the wood at the butt end. 'The
ranger posts the final classification register and submits a duplicate to the District
Forest Officer through the Range officer at the close of each day’s work. When all
the fellings in one locality are completed, the originals of the felling and classifi-
cation reperts (which are in onc combined register) are sent to the Range officer and
retained In his office. The cntries in this register should be identical with those filed
in the District Iorest Officer’s office. A proportion of the fellings are subsequently
checked at stump site by the District Forest Officer or his gazetted assistant.

113. Dragging and carting to river-side depots. —Removal of timber from stump-
site may tuke place any time after the final measurement and classification. Full-
grown and middle-sized elephants drag all logs except the smallest, while small
elephants and buffaloes drag the poles ard some of the logs under 20 cubic feet. The
Burma type of elephaut dragging harness is used. Buffaloes drag in pairs, and the
poles are suspended from the yokes by chains round their thicker ends. The draggiug
eapacity of each elephant is fixed, and as far as possible elephant power is used to the
best advantage, 1.c., suitable loads are given, and big elephants are not used for
dragging smalllozs.  In the ecase of the largest logs, teams of two, three or four
elepbants are used, as required.  Private elephants are sometimes hired when the
Government livestock is insatheient to cope with all the extraction work. Drag-
holes are always made in the butts of loge felled in natural forests, and dragging is
facilitated by the rounding off cf the butt during felling by axe. Until recentiy,
dragging of teak logs was done in the same way, but at present no drag-holes are cut
in the teak felled 1n the Nilambur Range, on the grounds that such procedure wastes
some of the butt timber. Instead, the logs are dragged by means of chains round
the smaller ends.  This imposcs an additional strain on the elephants, and there is a
tendency to tear the fibres of the logs. The method also involves very hard wear on
the chains. [t*will probably be advisable to revert to the old method of drag holes,
at any rate in the case of the larger logs. Drag-holes have never been cut in poles'
and are unnccessary.  Where the felling localities are close to the floating rivers, thé
timber is dragged, from stump-site, either direct to river-side depo'ts, or else to inter-
mediate depots outside the felling areas. Dragging to intermediate depots has often
been found necessary, of lute years,in clearing the coupes in plantation final fellings
owing to the neccasity of getting all the timber off the area preparatery to regene:
ration, and to the 1npossibility of finding sufficient space for storing la'rge quantities
of timber close to the rafting places. The use of intermediate depots involves extra
work and expensc, but it is claimed that the possibility of theft and of logs being
washed away by floods, is less than if all the timmber were stored on the river banf(
until floating can commence. River-side depots are situated at every point on the
bank at which rafting is possible. To them the timber is dragged, either from stump-
site at the time of clearing the coupes, or from intermediate depots just before
floating commences. Where possible, carts are used to reduce the dragging leads
and in the Amarampalam Range most of the timber from recent clear-felled eon es;
in natural forests has been carted to Nedungayam (the nearest rafting place) pIn
some localities carts can be takey into the coupes; in others the timber must ﬁx.-st be
dragged from the coupe to the nearest road or cart track. In the Nilambur Ransce
no carting bas been possible from the coupes of recent years. For dragging agd
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carting a speeial register is maintained by the subordinate in charge of the work,
usually a forester. In the Nilambur Range it is posted when logs arc dragged
to intermediate depots, and again when they are dragged to the river side. In the
Amarampalam Range, where the possibility of theft is practically negligible, the
register 18 not posted until the timber reaches the rafting places, irrespective of the
fact that 1t may have remained in road-side depots for some time after being drazged
from stump-site. The numbers and classification of all logs and measurables, and the
total number of eachr class or other poles, together with the date of dragging or
carting, are posted daily, u:s the work proeceds. A duplicate o1 thix register is sent,
every day, to the Rauge officer, who completes the form by entering in it the page
number of the final clussification register in which each Iog was elassitied, and usually
the volume of cach log is also added, though therc is no special columu for this entry.
At the same time he enters, in the final elassification register, the date of dragging
or carting, and the page number of the entry in the dragging register. He then
submits the duplicate of the dragging register to the Distriet Forest Officer, and the
latter posts his final classification register in the same way. 'Che contents of river-
side depots are checked, from time to time, by a gazetted officer.

P1t. Dragging o raféing plare.—Timber can be tied 1nto rafts in any place
where there 15 sufficient depth of water to move logs casily when practically sub-
merged, aud where the current ix pot too strong.  Dragging frow river-side depots
down to the rafting placcs 1s done entircly by elephants. They drag the logs out
into the strean and swing thems round parallel to the current.  Big elephants are
usually employed.

i15. Tying into rafts.—>Since 1922, rafting and floating of timber from the
Nilambur Range have been done on contract, Attempts at contract floating in the
Amarampalam Range have not been successful, and the work is still done dopart-
mently.  The rates paid to the floating contractor are very high, and if sufficient
elephants are available in the future it :nay be found desivable to revert to depart-
mental Hoating for all the timber which 1is sent down for sale to the coast, Mr.
Bourne’s description of these works may now bs quoted :— ¢ 'I'ying into rafts is abso-
lutely impossible when the river 1sin flood or at all high. Morcover it is very
ditficult to prevent any ralts in the river at such times from being washed away and
carried right out to sea. 8uch logs are sometimes recovered washed ashore some
way south of Beypore. In normal years the river rises sufficicutly to render floating
casy 1 June. Floods arc rarely experienced before July.  However, ten days heavy
rain consecutively will mean a flood.  Lator 1a the year, when the ground v satu-
rated, three or four days of such rain will suffice. Provided a careful eve is kept on
the weather, some 100 rafts or so may be tied in June and floated at once. If this
is not possible, rafting commences in August. It should, if possible, be completed
by the end of November on the main rivers and by the end of October on smaller
rivers. Since only big elephants can be used for this work, they oughit to bo concen-
trated on it from August to November. If all the big logs eannot be dragged before
August, other means of dragging such logs should be intraduced. The timber is
usually floated green, since it was supposed to lose nearly half of its local value if
not seasoned in salt water on the coast.”

Recently, however, some of the plantation teak in final felliug coupes has becn
girdled a year before felling, so that floating could be done with few or no bamboos.
Girdled teak and green teak are being sold scparately at Beypore, and up to date
there seems to be no difference in the prices realized. It-is ccrtain, however, that

poles must be put on the market as fresh as possible. Bamboos have to be used as
floats for green timber.

“ Fifty to one hundred and fifty bamboos are used per raft uccording to require-
ments. They are cut, dragged or carted to river-side depots by buffuloes, and
floated down to the timber rafting places, They are there ticd into bundles. With
the number of bamboos required for a bundle known, half are placed with their butt
ends one side and half with their butt ends the other. The whole number are then
tied with ropes into one bundle, a rope round each end and one in the middle. Two
such bundles are used for one raft. According to the size of the logs, one, two, or
three are placed side by side between the bamboo bundles and all tied together by
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means of three junglewood cross-pieces and ropes, One smaller log is then generally
tied on each side, outside the bamboo floats, to protect the latter. Such are the rafts
which are then floated down the river some thirty or forty miles to the coast. Poles
are tied nto rafts in more or less the same way. All poles in one raft are of the same
class. For instance eizht measurables, twelve superior small, cte. In the case of
small logs under 2 candics or 26 cubic feet, the same applies, five being placed in one
raft. In the case of larger logs, they are generally put between the bamboo floats,
with smaller logs outside,  This procedure facilitates checking and stacking in the
depot at the other end,” A flouting permit is prepared, in triplicate, for each raft,
as soon as the rafts are tied. The Range officer keeps the counterfoll, gives one
copy to the Hoating contractor or to the subordinate who goes with the rafts, as the
case may be, and sends the third copy to the Distriet Forest Officer. Both the
Distriet Forest Oflicer and the Uange officer post their respective copies of the final
classification register, and the Distriet Forest Officer sends his copy of the permit to
the checking officer at Mundayanthodumukku checking station.

116. Floating.-—* Upstreann from Mambad, floating is always difficult in places
on account of the rocky nature of the river-bed and the rapids. From the rafting
place to the cheeking station at Mundayanthodumukku or, when the river 1s fairly
low, further on to Leelikandanpara a raftsman is sent in charge of cach raft. At
those points they arc colleeted sand tied together nto consignments containing
b0 to 150 rafts, which are then iloated o Beypore in charge of a few men. When
floating has to be continued late in - December or in January, rafts have to be taken
singly as far as Chaliarpuram, some sixteen miles downstream from Nilambur.
From this point the river is tidal and consiguments cau always be floated to Beypore
at high tide. In these circumstances, itis perfectly clear that all dragging and
tying into rafts should be completed by the end of November at latest or the cost of
floating must rise out of all proportion.”

In the case of departmental floating a subordinate (usually a forest guard)
accompunies cach consignment of rafts to Beypore. Klephants have often to be
employed in assisting rafts of big logs over the shallow reaches of the Karumpuzha
below Nedungayam.  When rafts reach Mundayanthodumukkn their contents are
checked by the checking ofticer, from the copy of the foating permit sent to him by
the District Forest Officer. o posts his daily check register and forwards his copy
of the floating permit to the Depot Range officer at Beypore. The latter also
receives a consolidated invoice of each consignment of rafts, from the Range officer
of the Range from which the tunber is despatched. The Depot Range officer
checks the rafts on arrival at Beypore, and sends the permit (received from the
checking officer) to the Distriet Forest Otlicer, with the numbers, and his own
measurcments of the logs delivered. e counts the bamboos and ¢ karias’ (eross-
pieces) received with cach consignment of rafts,and sends a statement to the District
Forest Officer. A louss, cn route, of 3 per cent in the caseof bamboos and 10 per cent
in the case of karias i the limit admissible at present. Losses 1n excess of these

- percentages render the floating contractors liahle to fines, and the floating subordi-

nates to departmental punishment,

11%. Stacking in sale depot.—The sale depot at Bevpore is now in charge
of the Forest Utilization Officer, Madras. S3tacking of timber is done on contract,
species by species and class by elass, in small lots, of a fixed number for each lot,
ready for sale. Bamboos and kanas are also collected into sale lots, the latter being
gold as firewood.

118. Tinber Registers and forms.—In 1925 a new system of timber registers and
forms was introduced, in connexion with the commercial system of accounting, and
the forms prescribed 10 the Madras Forest Code were discontinued  The new regis-
ters and forms have been found to be much superior to the old.forms, and though
the system of commerelal accounts is likely to be discontinued iu the near future,
it is strongly recommended that the new timber forms should be retained. In the
foregoing paragraphs the posting of these forms at the various stages in the course of
extraction has been described. Samples of Fhe ﬁna} classification apd felling regis-
ter (printed in one book) and of the dragging register (also used for carting) will
further explain the new system, and they are given below :—
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In the daily felling report an additional column is now entered before column (1)
and i it is posted the enumeration number of the tree from which each particular log
i8 obtained.

FORM 11-C, No.
Logs dragged to river this day.

— e - ————

Form 5-C

Form §-(° s .
No. Classifioation.

|
Log No. i Neo Classifloation. i

Surtuary.
- e Form 6-C No.
Classifiention. J Ne of logs,

Range

Date
Forest Range Officer,

SrerioN 6—CosT oF EXPLOITATION.

119, General review.—During his five years’ tenure of office as District Forest
Officer, Nilambur, Mr. Bourne was able to calculate, from actual experience of work-
ing (mostly on daily Iabour) the cost of each extraction operation for each class of
timber and poles. aud from these data he worked out tables of rates for the same
works if done on contract.  Assuming that Mr. Bourne’s figures were correct, the
same rates ~hould still hold good, for wages at the present day are much the same

“ as those on whicli he based his calenlations. Tt is probable thaf most of his caleula-

tions were correet, though a few of his rates are so low that it seems impossible that
they could ever have been enforced. The present writer has had no such opportu-
nity of working out detailed vates. At the present time, flat rates for groups of
clasces cf logs and poles are offen the rule, and owing to the destruction of records
in the Malabar rebellion, figures for a few years only are available, and these are for
the rather sbnormmal years of reconstruction after the rebellion, and of disorganiza-
tion due to lack of continuity in office of executive officers. For these reasons a
comparicon of existing ratcs with those in foree in 1918 is not satisf:ctory, and a
detailed comparisen 18 impossible owing to lack of full details. The present rates
are. ip practically all cases, higher than the 1918 rutes.  Most of them are susceptible
to some reduction, and some to very econsiderable reduction. It is vers easy to allow
rates to rige, but it ix extremely difficult to reduce them. The sttempt will have to
be made gradually. and it 1s suggested that the best way of tackling the question in
the case of plece-work rates. is to do each item of the work on Juily wages, under
closer supervision than would ever be possible on a big scale, and then to strike a
rate somewhat higher than the uctual cost. In the following paragraphs such rates
as are available at presenl will be quoted, ard Mr. Bourne's ficures will also be
given as a standard at which to aim. If rates can be reduced below those given by
Mr. Bourne this must, of course, he done.
' 293, For.—1¢
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120. Total cost of production. —Siuce the introduction of the commercial system
of aceounting, the chartered accountants have worked out the details of all production
costs at the annual audit. Their rates. however, are the averages for the total annual
production of timber and poles from final fellings, and d» not trelude thinnings.
The most interesting feature in the following comparison of production rates is the
demonstration of the reduction in rate of overhead charges for a certain increase 1n
outturn. Production can be expanded considerably without mereasing the total
overheads, so that further reduction of the overhead charges per unit of material is

possible.

Cost of production.

- R

Co&uoxfm ; ! 1925--96. ‘ 1926-27.
i
' ‘ ‘ - —_
1 ' Total production used in the ‘ Columns 2 to H—269,335 cubio feet. | Columns 2to 5 - 354,781 cabic feet.
I calcalations .. . \’ - 6 to 9—282.993 . ! oo Bt R2Ten? o
!
‘\‘ I S l N A. P
i Felling and logging (cost of ;
compartinents tinally felled) 1 l
rent of lenged rand.” - |
2 Lelling and logging (cost of /
;o compurtnients finnily felled) i
©orent of leased land L U ¢ 86 per enhic foat, ©0 4 bt per cubie foot.
3 ! Dragging and carting (includ- :
ing waintenance of  live-
i stork) . .. .. 0 2 9y " 0 1 67 '
4 ' Overhead charges .. R B " 0 3 00 "
|
5 1 Total cost of extraction to river
i bank .. . - . 0 7 98 per cubie foot. 0 5 044 o onbie foot.
3 | - VU PN e e e
| RS, A, 0 R4 A, T
6 Rafting and flesting .. . 0 2 bHi per ouhic foot N
7 o Loss on bamhb.ce . . .. 0O 0 847 v ' , 0 3 871 or eubio foor.
8 Tanab exye ng . .. 0 0 0-4%R . )
9 | Depot expenses . .. 0 0 920 . No rute quotable ua conts were appor-
) . S s e e e e b tioned  separately to the  various
10 " fotal eost of protuction e 0 11 880 per cubic fHot. kinds of trousactions,  The Jdepot
3 expenses wre  vonsidersbly higher
i than in 1925-26, ssn heavy ohurge
1 is horne on aecconnt of  the Korest
! i Utitization Oflicer, hisv estiblish-
ment and sug eriov officers.

Norte.—The decreass, in 1926-27, in erJunns 2 and 3 is chiefly due to the fict that & much greater proportion of the
outturn was from plantation final tellings, where telling and sxtruetion iy chewper thin in nataral forests.

123, Current or recent cxploitacion rases. —The vates given in the following tables
are those 11 force i 1926-27 or (927-28. Ia thise years, exploitation of natural
forests has been practically confined to the Amarampalam itange, so no rates are
given for the Nilambur Range. ‘ihey should, however, be less than in the Amaram-

lam Range, and the same is the case with almost all works. Thinnings were
suspended during 1925-26, and were only re-commenced late in 1926-27. The ouly
figures of costs available at the time of writing are for o single plantation in the
Amarampelam Range, where the work was doue on duilv wages. uates have heen
calculatcd by dividing the cost of eacli operation by the actual outturn extracted ;
the total cost of marking anu felling therefore includes charges on IV, V and VII
class poles which werc felled and left in the forests, as being unprofitable to extract.
It has already been remarked that most, if not all, of the exploitation rates ¢ an und
should be reduced. The cost of floating, on contraet, from the Nilambur Range is
the most outstanding cxample of excessive expense, and rates for the supply of
bamboos (even admitting that the effect of the last flowering is still felt to some
extent) appear to be unreasonably high. The practice of adopting a flat exploita-
tion rate for large groups of different classes of timber or poles is probably
disadvantageous to (Government.

Locality
exploited.

Teak plan-
tations

(final fal-
lings).
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NILAMBUR RANGE.
Work. Raice.

Final fellingand log- Short logs
© oging. Loygs, all other classes
Measurables
Poles, all other classes
(Rs. 5 per 100)
Removing  bark at  Liogs. short logs and mea-
centre, and  classi- surabley
fying.

2w

Final classification, chi- Logs, short logs and mea-
selling measurements, surables
ete., and chocking.

Cutting drag-holes ... Logs es
Dragging (i.c., wages of Liogs, short logs und mea-
extra labour to assist surables
olephant and buffalo-  Poles all other classes

men) .

Bamboos for floating ... From Pokode ..
(Felling 1n Government » Pannengode

forest  and delivery ,, Chatomborai
on river hank in Kda- ,» FErambadam
code) . ., Kanakuth
>,  Hlenjeri, ete. ...
., Hdacode and
Valichapali ...
,  Oud Amaram-
palam
., Kariem and
Muriam
»  Walluvasseri
Floating from Kdacode logs Ras. 2 and
to Beypore on con- Rs, 2-12-0 per candy
tract or
Government  supplying  Poles, measurables
bamboos and deliver- w  Superior small ...
ing hoth timber and » L Class
hamboog  at  rafting ,» 11 Class
depots. {11 Class .

" VIII Class .

ES8.

—_

D WO TSI

[o.o]

A. P

3 6 each.

4 6
1

0 96

0 0 per 100.
8 0 ’
12 0

2 0
0 0 ’

8 0 per 120.
6 0 »
3.0
8 0 3
8 0 .
0 o0 "
8 0 .
40
0 0 ’
U 0 b2l

2 5°5 per oubic foot.
and

3 46
0 0 each,
7 0 2

9 0
70

6 0

0 0
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SECTION 6——PAST AND CURRENT PRICES.

123. General.—Since the earliest saled, about the year 1860, there has been a
gradual rise in price for almost all classes of timber, up to the year 1914. During
the war prices rose sharply, and this inflated level of values was maintained, more or
less, till 1920. In the latter year there was a marked general decrease, and this was
accentuated in 1921 owing to the Mulabar rebellion. In 1922, prices improved some-
what, but did not generally reach the 1920 level and a steady decline continued till
1925. The lowest point was touched about this time. The general fall in prices,
from 1920 onwards, is attributable to the re-action from the temporary prosperity
which most trades enjoyed during the war. Most prices improved considerably in
1926, and it is satisfactory to note that the 10)3-14 level was reached, and some-
times exceeded, in 1926-27, for most of the classca of plantation teak, and for several
species of miscellaneous timher. At the time of writing, the upward tendency of
prices continues, for nearly all produce. TLarge quantities of Terminalia paniculata
logs have been sold in recent auctions for about Rs. 1-4-0 per cubic foot (a price
which has practically never been touched in the past), and this is a matter for
congratulation, when it is remembered that most of the outturn from natural forests
consists of this species. Prices for the smaller clagses of teak poles have not under-
gone such fluctuations as in the case of timber, but there has been mueh variation in
the demand, and it has often becn impossible to sell them at all.  Hates realized on
the coast are almost invariably higher than those obtained 1n local sales, but ir recent
years the difference has oceasionally becn less than the cost of extraction. The
question is not stressed onc way or the other, for the mar‘ketmg of the timber 18 l}OW
in the hands of a special branch, whose function it 18 to find the best market. With
the advent of the railway, however, and the proposed increase in _explotation, 1t 18
the writer’s personal belief that there will be considerable possibilities for loeal sales,
or for railing of timber direct from Nilambur. The sale of standing timber must also
be considered, for it may not be possible for Government tq cope with all thp extrace
tion work, and further, unless Government cosfs of extraction decrease considerably,
or prices appreciate a lot, junglewoods are unlikely to realisc any profit unless sold
Jocally.

124. Prices of plantation teak. -Long straight logs fetch the highest prices. For
their size, it appears that the best prices are obtamabl_e for the loggof 2 to 4 candies;
in other words the present market demand for larger timber is inconsiderable, though
the possibility of finding special markets for very big stuff must not be left out of
consideration. The timber should be recasonably free frowm traces of epicormic
branches, though there appears to be Little fall in pricc except in the case of logs
which are obviously very knotty. Mr. Bourne’s experience of the coastal market
was that the teak timber lost nearly half its value, uuless sold green. Recent

experience 1n handling girdled teak has shmyn that there is little or no difference in
the prices paid for green, and for seasoned timber. Without further test, however,
this statement mnst be taken with caution. As regards poles, it is certain that they
must be sold as soon as possible after felling, if their proper value is to be realized.
The first of the foll_owing statements shows the average rates realized at all sales 1n
Beypore and Kallai, for the past 21 years. The second statement gives the average
prices obtained at local sales, either in river-side or road side depots, or, occasionally,
in the coupes. All rates are given in rupees, and are for the cubic foot, unless
otherwise stated. Prices for sleepers are not given, as the writer has no information
of the quantity which was rejected and sold at low prices.

Statement of average rates of all wales at Beypore aud Kallai from 1906-07 to 1926-27.

Average rates in rupees per cubio foct.
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Statement of average rates of all local sales from 1918-19 to 1924-25.

l Average rates in rupses per cubic foot.

Sale class. ! J— S

{ 1918-19. 1 1919-20. 1920-21. | 1921-922. ’ 1922-23. # 102524, '| 302425,
Logs 4 to 8 cundies .. .. e .. | . . | 20l ’ .. .
Logs 2 to 4 candies ., .. .. .. 2:95 - f 1-9% 1-73 2-26
Logs under 2 eandies .. . .. .. 163 .. | 131 .. o
Short logs .. .. . . . 1-59 . . ' 148 . 1428
Measurables ® . - . . Y36 878 ]0'.%{?
Superior small | . . .. .. .. .. ' 34 .. (A1)
First class .. .. .. . e .. | . .. ! IRY] . .
Sceond class ., .- . .. . 04§ . . , 016 l 068 -
Third class .. .. .. .. .. . .. ., 02t 0-58 066
Fourth elass . . R . ! 017 . .
Fifth class . e . . DR . .
Siventh elasy " . R . . ’ 005 010 0-10
Eighth olass . .e . 032 0°68 1-l‘6
Spokes and folloes ¢ .. . 8-82 .. 9-39 | .. 10-50 11-3R
"Fop-ends * .. .. .. .. 024 053 013 " .. .. .

* Each. + Par set, for right of conversion.

125. Prices or timber and bamboos from natural rorests.—The first of the follow-
ing statements is taken from Mr. Bourne’s working plan.  As the extraction of natural
forest timber in the pust was usually small, he based the table partly ou departmental
sales and partly on rates ruling in the Kallai timber market. The sccond statement
contains the average rates obtained at all departmental sales in Bevpore and Kalla,
from 1918~19to 1926-27. The third statementcontains the same information for all
local sales of felled timber and bamboos, while the fourth table refers to sales of
standing timber and bamboos. Mahogany, though not a natural forest timber, is
included, for convenience, in the above statemeuts. Prices for this species have
usually been very low, but Re. 1 per cubic foot was obtained in a recent auction, for
a small lot, and fair priecs may be expected when the timber is known in the market.
The last statement refers to shipments of selected timber to London, from which it is
seen that the rosewood, and most of the Terminalia tomentosa realized a handsome
profit.

Statement showing average Beypore or Kallai market rates of timber from
natural forests.

Average rate in rupees jier Selected
Malayalam cubio foot. logs r:}n)t.o
i . or gubiv
Species. vernacular name. pfoot in
1896. l 1803-04. | 1913--14. | 1919-20. | 1919-20,
. I S U S b
——e |
. .. Molla .. ve 7 4 98 . ..
amboos per 100 Tekka .. 149 22 25 3.0 5
Rosewoori. .. .. Vetti ce .. 12 27 27 .. gg
Lagerstroemia microcarpe .. .. | Ventekkn . AN gg é; }? ]lg 29
Xylia xyloearpa .. . Iral .. .o . | - : i zo
Terminalia tomentosa BN .. | Karumarntha ‘ 0-6 | 09 (l) 3 1.:5
Calophyllum tomentvsnm Punna NN - . . 0y ‘
Diospyros Ebeuum .. . Kranmg]ram . - . } s 38 . s
Dysoxilum mulabaricum .. .. | Vellagile ‘e o " 1 11 .
Pterocarpus Marsupiom .. | Vengsa o . ‘ 1 i<3 . "
Artocarpus hivsuta .. .. v | Ainee . . ’ ' 8 . A
Cedrela Loona . .. .. .. | Chonagile . 11 0 L2 . 118
Hopea Parviflora . . | Irambogum .. .o .. o 13 . 178
Mesau ferrea .. N .. .. | Bainavu .. .. .. .. ;
' ' Poomarutha . } Unsale- . )
Terminalia paniculata .. { Vellamarutha able 06 22 19 13
First class jungle woods ® .. .. gg- . g(jh o8 s .
Second elass do. t .. . .. do. .. o o g .
Third class do. he . o . .. |
Dichopsis elliptiea, Pali : Hardwickia

i i ifolia, Veembu ; Canarium strictum Kalpayin 3 ? ; i
i t,: {,‘Tll;colx;lézgixt}q“izgcg:ilrwrll?iz\ Floe—Raéiuaa, Nir Ventckkr'l; Machilus maerantha, Kollirmavn; and Michelia
innata, I H ¢

Champaca, Champakam - Taga: Bomb labaricum. Pool«; Di terixcarpus indicus, Velayani;
- at a, Vagn: Bombax malabaricum. | : pter s | . Velayani
G i Ttill?zzlfg;ii;ngchlzldl::}:}a, (ﬁ%rilll;:s;z,]mina’gKana.kaithu ; Sohleichera trijuga, Puvam ; Terminalia belerica, 'Chani ;
rewia , ;.
and Vateria indica, Vellapayin.

e i heeui. . . :

o4 80 much from day to day that no attempt has been mads to show such species separately.
varie

S pasimi,

Statement of average rates of all sales of natural forest

95

Kallai from 1918-19 to 1926-27.

timber at Beypore and

Species and description.

Butesin rapees per cutic foot, unless otherwis- stated,

1918-19.11919—’20.[1920‘21.!192]—‘22 1922—‘23.)19?3—24. 182425, 1925-56.)”26—27.
r I i
Bambous * .. .. .. .. 928 1 1201 11611 358 | 11-99 10-02 1051 724 ‘ 563
Teak logs A 1-33 HEEH I . .. 073 141
Rosewood logs : 100 | 1'53 1-88 14| .. .. 1-02 247 150
Lagerstroemia microcarpa logs 147 Ve 138 092 .. 078 ’ 075 111 060
Xylin xyloearpa logs . I 126 1237 139 . ‘ < 1 lo2 1’12 091
Terminilia tomentogs logs ! 1-18 114 l 1-27 118 0-43 1-05 1-20
Terminalia tomentosa planks ( . ) oo 323
Terminalia tomentosa geantlings . L . I .- ( i ! 273 | ..
Terminulia paniculuta logs . . 1-02 1-03 ¢-93 ! G54 067 077 0"95
‘Verminalia paniculats reepers + . [ RN . ] .. ] {1 1500
Terminalia paniculats seantlings. . - . N bt 250 X
‘Verminalia panirulata planks . .. .. .. . ! l ! 3:04 .
Swieteniu maeropbylin Jogs 0'R7 0-50 048 .. 049 | . i . i .. :
Juhglewood logs .. .. 85 042 053] vbd 016 " 0-02 ([ . 0:36 f 047 0:25
| { :
* Per 120, t Per 1,000 running feet,

Statement of average rates for .all sales of natural forest timber in river-side,
road-side and forest depots,

Specios and deseription,

Rates in rupees per cabic fout for timber ; in rupees per 120 for bainboos.

l 1918«19.((1‘.'19—20 19‘20_:1.;1921-23. 1922-23 {1923-24. 1924«25,11925—26.}1926—27.
Bamboos .. .. . .. . 6-60 8061 1259 480 | ..
Teak logs ‘. . .. . e N 073 . .o .. 063
Rosewood logs .. . . 1-00 B 172 0492 1:00 . . 1-08
Lagerstroemia microcirpa logs . 063 077 . 067 0-18 .. 052 040
Xylia xyloe arpa logs . 076 046 1 092 0 65 . R 071 0-48
‘Terminalia tomentosa logs . 1-00 014 1 L. 066 0-69 071
‘Cerminalia paniculata logs .. . 063! 042 .. .. 096 0-35
Bwietenin macrophylla logs .. 034 | L. .. 036 1-30 0-31 03
Junglewood logy . .. 0-14 | 063 j 0+31 .. 017 0-33 0-13 0-17 )

Sules of natural forest standing timber and bamboos,

Species and deseription.

Flat rates in rupees per co
felling by contractors.

c hie foot for the outturn ns racasured after
Seigniorage rates in rupees per 120 hamboos,

1918-19.11919-20 11920-21 1921-22./1922-23. [1923-24 {1924-25.| 192525,

Bumboos e . . 164 427 541 1-19 4-81 Ve 180
Teuk . e e . . .. . 078

Rosewood Jogs .. . Ve .. 1-00 . N 060 o
Lugerstroemia microcarpa Jogs 013 . 044 .. . 0-36 ’ 0-25
Xytiv xylocarpn logs . . 013 . ¢ 44 e . 03¢ o 025
Terminalia tomentos logs - e [US K] . . 0-42 : o.ns)
Terminalia panieulata logs 013 . 044 0:25 0°26 0’:’
Juaunglewood logs 013 013 s 016 o e

{Sales in London,

Bpecies and description.

Terminalia tomentosa logs
Teak planks .. .. .
Lagarstroemia microoarpa logs

Do. .

Terminalia tomsiuiosa logs
Da.
Do.
Rosewood logs ..

—_—
Rates in rupees per oubis foot.

| ,
F ‘ Cost of
) : extraetion,
f Yearof Q:(‘;,':l"i‘:ly : Prices transport
‘ ship:ent. cubic feet. | ‘e8lized. l?r:;go}l;t:ges Net proft.
including
i overheadas. |
I |
{2{.% 167 l 195 l 287 }
a2 158 17 - 3
1923 356 l 233 ;;: ’ 33
1923 92 ] 1'56 186 )
1924 1,339 | 500 2 25 275
1924 190 g8y | Ly
1924 I 2:15 441
1928 83 | 117 ‘ 248 ’ 7-73

Net loss.

092

0-31

.o
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126, Minor forest produce.-——With the exception of canes, all items of minor
produce are sold together, on an annual lease, for each range separately.  The prod uce
is collected and removed by purchasers. The following arc the amounts realized
since 1915-16 :— :

Your of lease.

Amarampalam range

Nilambur range
leage amonnt.

lease amount.

RS. A. P. RS, A, P,
1915-16 1,675 0 o
1916-17 810 1: ¢
1917-1%& 75 0 0 L,eos 0 0
1918-19 . 75 0 0 - a9aTsH 0 0
1919-20 . 75 0 0 831 00
1920-21 " 100 0 O 1,040 0 0
1922-23 185 0 G 1,350 0 0
1924-25 . 170 6 6 1,375 0 0
1925-26 . 100 0 O 805 0 0
192627 - ) 310 0 0 1,100 0 0

The right of *collecting canes has only been sold twice in recent years, The
leases apply to the new Amarampalam reserve. The following amounts were
realized :—

Year of lcase.

RS.
1920-21 ... 200
1622-28 ... . .. 1,200

CHAPTER IV.—STAFF AND LABOUR SUPPLY.

SeoTioN 1-—THE ForesT STA¥E,

127. Present stremgth.~-The following table shows the present strength and
distribution of the executive and clerical cstablishment for the area covered by this
working plan:—

: Peonw
Assgistant '

. ; Cheak- office
Establish- | Gazet'ed Rangers, Veteri- Foresters, Foreat Watchers. ing Clerks. | wulchers
ment of officers. nary guarde. e d

Inspeoter. ofmoers, an
gardeners,
District Deputy 1 1*/for 4 Peons 4,
Forest Consges- defolintinn b ®| peouns®,
office. vator 1, research office
Extra work). wntchers
Assistant 1° gar-.
Cansger- dener 1 *
vator 1.
Nilambar 3 (of 8 17 Reserve 1° 1 Poon 1@
range. which 1 3 watcher 1, (Pandi- 2"
is Super- tana oad
namer- watcher1®.[ tana).
ary). bungslow
watoher
1+
Amaram= 2 {of . [ 14 Reserve 1 Peon1°*,
palam which 1 watchers 1" tappal
range. is super- 4 *, bun- ranner ! ®,
numer- galow
ary). ;vcfchur
Total .. 2 ) 1 14 31 8 1* 8 4
4 » 8 . 7 -

Note.—Tempotary posts are marked ®.

From the atove table, it is scen that 93 posts {permanent and temporary) are
filled. The foilowing sanctioned posts are vacant:-~Foresters, permanent, two, while
the two supernumerary rangers remain unabsorbed in the cadre of rangers;
forester, temporary, for the year 1927-28, one; elephant jamadar, tgmporary’ one.

The suitability of the existing establishments of the District Forest office and
of the ranges, for present and future requirements, 1s discussed in the following

paragraphs.

. ¢hecking station to be established at Nilambur.
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128. District Forest office—It is always essential that the District Forest Officer
should have at least one gazetted assistant. The forester who works directly under
the Distriet Forest Officer is required in connexion with the defoliation investigations
of the Imperial Entomologist, and the other posts, excluding the cleriecal staff, call
for no comment. Prior to 1924, the District Forest office staff consisted of nine clerks,
of which three were temporary. ‘With the introduction of the commereial system of
accounting in 1924, the elerical staff was increased by two temporary posts, a eom-
mereial accountant on the time-scale of 60--4--80, and his assistant on Rs. 3
a month, bringing the total number of posts to 11.  The whole of this staff is fully
employed at prosent, in fact it is overworked. It is probable, however, that the
commereial accounts system will be nbolished shertly.  If such is the case, the posts
of commercial accountaut and of commercial accounts assistant will not be required.
Further limitation of the offive staff is impossible, if the work is to be conducted
efficiently. It is undesirable that so many of the clerical posts should be temporary.

129, Nilambur and Amarampalim Ranges.—~The Nilambur Range Officer has two
assistant rangers, and the Amarampalam Range Officer ias one.  AJl are necessary,
but it is not desirable to give them titles, us bhas been done tu the Nilambur range,
(e.g. ¢ Regeneration Ranger?).  Any recognition of ¢specialists® tends to lessen
the responsibility of the Range Officer. 'The latter should have his assistants to
employ on current works as he thinks fit; and when he knows that his is the ultimate
responsibility in all matters alfecting his range, he will see to it that his assistants
give satisfaction. Sixteen foresters are required for the ordinary work of both
ranges. The present cheeking officer at Mundayanthodumukku (on the Chahar
river) 1s a temporary Forester, but the post 1s a responsible one, requiring a man of
higher standing aud greater tact.  An elder]ly ranger of moderate ability would be a
more suilable meambent. The Pandiead tanah (ehecking station), though still
maintained by the Nilambur Division. is now within the territorial jurisdiction of the
District Forest Officer, Pulghat. It should be taken over by the latter. and the post
of checking officer, sanctioned in the establishment of the District Forest Officer,
Nilambur, should be retained for the employment of a checking officer in a new
This is necessitated by the opening
of the Shoranur-Nilambur Railway. Tt is inadvisable to continue without a jamadar,
for though the Foresters now in charge of elephants are uscful men, the work of
training vew captures, and of aeting for the Assistant Veterinary Inspector in emer-
gencies, may sometimes prove too much for them, in addition to their usual duties.
No other changes are contemplated at present.  The adequaey of the existing staff
for the execution of the revised working plan will be tested in actual practice.

130. Quality of the subordinates—Frequent changes of officers, in the Division
and in the Nilambur Range, have re-acted unfuvourably on the work of the Foresters
and Forest guards. Further, the scattered nature of the work in Nilambur Range ot
recent yenrs has prevented adequate supervision of the work of the subordinates, In
the Amarampalam Range the position has been more satisfactory. On the whole, the
Foresters are of average ability, and many of them have long experience of the work
they have to perforii.  The Forest guards are mostly men who have been recruited
from the ranks of the old permanent labonr force, and as it often happens that a
guard is related to some of the coolies of whom he is in charge, it follows that he
does not always get the most out of his labourers. This disadvantage is, however,
compensated to some extent by the fact that suel Forest guards are 1n intimate touch
with the source of the local labour. Practically all the subordinates are natives of
Nilambur and its neighbourhood, and given more satisfactory conditions as regards
the tenure of office of their superiors, and a more concentrated arrangement of forest
works, they should give no cause for complaint in the future.

Skciton 2.—LaBocr SuppLy.

131. General descriplion of the labour position.—As an essential preliminary to
the expansion of forest work which he preseribed, Mr. Bourne, in his work,ing'p]an
of 1918, provided for the recruitment of 200—400 coolies to supplement the local
labour supply, (’| he ]ﬂtte'l‘ then consisted of 100 to 2\0_ men, ao.cord_mg to the season
of the year.) But no special measures have been taken in this direction, and actually
the labour situation has got stead:ly worse since 191%. There are far fewer regular

298, For.—17



58

coolies now, and as far as the Nilambur Range is concerned, their work is of the
poorest quality. There are a number of reasons for the present unsatisfactory state
of affairs. In the first place there is no doubt that constant changes of Range Officers
bave had a marked effect, for while the number of regular coolies now available in
the Mlambur Range is less than balf of what it was in 1918, the number has, if
anything, increased in the Amarampalam Range, and this difference must be due,
almost entirely, to the fact that an efficient Ranger, a native of the Krnad taluk, has
been 1 continuovus charge ol the Amarampalam Range for the past six years, whereas
the charge of the Nilumbur Runge has changed hands repeatedlv. From 1924
onwards, most ot the fluating has been done on contract, and numbers of good
Govermment coolirs have gone to the floating contractors, where they can make more
mouev, and most ¢f them have been lost to the Forest departinent thereafter. At the
end of 1924 the coustruction of the Shoranur-Nilambur Railway commenced to attract
labour from all sides, and about the same time wholesale expluitation in loeal private
forests was started, and the last of the good Governmant conlies then deserted, to their
own advautage. Thoe railway is now opeu. and constrnctional work is nearly
completed; so the labour position will soon be somewhat casicr. But it will be an
uphill task to regain the fost ground 1n the first plaee, and then to inerease the
permanent labour foree.

132, Nidambur Range.—The factors contributing to the unsatisfactory state of
the labour supply in the Nilambur Range have been detailed in the preceding
paragraph. At the time of writing, the Range Officer can count on no mere than
30 coolies a Jay tinetuding women and boys) for regular work, and they are the very
worst of the local labouring elasses — of poor physique, luzy and unrehablo; in fact
they arc the unemployubles? of Nilambur, for private employers will have
nothing to ao with tiem, and they are very wise. The maximum number of coolies
which turned out 1n a day, during the 1927 planting scason, was |10, aithough the
planting scason 18 ot a busy time for agricultural work.  Felling coolics can always
be obtained, as the work Is attractive and well pard.  All the lubour 15 localy with
the exception of speeial workers such as sawycers, masons, cte.

133. dAmarampalam Range.—About 35 men are employed regularly throughout
the year. Iyom the middle of May till the middle of July about 150 additional
coolies (includirg women and children) are available. In August, Scptember and
October not more than 50 coolics in all ean be obtained, which makes it diflicult to
conduct weeding operations at the proper time. The coolies work reasonably well,
1 taet when it s realized that much of the resent work has been so far [rom their
homes that many of them have had to walk 10 miles, to and fro, criticism scems out
of place.  Most of the coolics live in the neighbourhood of Karulai, though some
Naickens from Nedungavam, Mundakadavu, ete., are also employed.  ‘T'here has been
no need, us yet, to muster much libour for work at Nellikutta, but it iy thought that
about 50 local coolies a day can be had during slack seasons in the fields. In this
range, as n the Nilambur Range, there is never any difficulty in getting axemen.

134. Wages ~1In 1917 the waves for male cooltes, for ordinury work, were raised
to As. 5-6 a day in the Nilambur Range and to As. 6 in the Amarampalam Range.
The highest wage paid in the last decade, for ordinary work, was As. 7. In the
present year (1927) the wages for ordinary work are the same in both ranges, and
vary from As. 4 a day for small boys to As. 6 a day for the best male coolics.
Women are usually paid As. 5. For special works, such as the execution of thinnings,
Loranthus cleariny, ete., the wages are As. 6-6 to As. 7, depending on the quality of

the individua! coolies employed.  In the 1927 regeneration season, coolics from the
neighbourhood of Karulai, in the Amarampalam Range, were got to live at Munda-
kadavu for about 10 days at a time, and were paid at the rate of As. 8 u day. The
increased work turned out by this arrangement resulted in a gain to the department
as compared with the work which would have been performed for As. 6 a day had
the coolies walked from and to their homes daily. For final fellings in the old
plantations at Nilambur, coolies employed on daily labour are paid As. K a day.
Clear-felling iu natural forests is usually done on contract, and the rate, in the
Amarampalam Range, has recently been reduced to 9 piesa cubie foot, eluding
the dressing of logs and cutting drag-holes. The rate for selection fellings in
remote parts of the forests will probably exceed this figure, but should not rise
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above 1 anna per c¢yhic f Carpenters are paid As. 14 to Re. .1 a day.
‘Works such as rgftingfgg ﬁtg‘:tti'ng (th('an done departmentally) collection of ba}r}nb«zos,
ete., are performed oy piece-work contract, and are dealt W{th m t«.motherfl; apter.
When coolies ave taken away from their homes (whether within or without the range
in which the work i to b done) higher wages will always have to be paid.

CHAPTRR V.__pAST SYSTEMS OF MANAGEMENT.

SKCTION ].—(FKNERAL WISTORY OF THE FOREST. |

135 Sources of information.—The history of the forest, from, ‘1828 to_lls ?,thas
heen taken from Mr. Bonrne’s working plan and control records. The detafl e IS, 0;'(y
of each compurtment, from 1918--19 to 192728, has becn eo(inplleld 7r(‘)Lr)nl?ofr ?
registers, avnual reports, control forms, personal knowledge, an 1.003: 91‘63 Ztnto};-
mation. Owing to the destruction of records 1o the rebellion of 1921, and to v e
inordinate deluys uni inueenracies in posting the control forms, 1t 1s re:.thz.?d that
there are minor inaceuracies and deficiencies - the revised compartment hlstox;iles.
It is belicved, however, that all important details of history have been r.e:J:Jor ed.
The gencral history, for the last decade, 1s thought to be complete and acearate.
ed, or have had lo be purchased.-— All

186. Leas vhy i , ests are leas
oy weho L e Jorests oid province of Malabar have been

forests and  other unoccupied lands i the »
considered to be private property. Conpsidering the present devastated state of vast

areas of accessible forests, this deeision can only be rvlamented. Ihe civii c_(;}clrts of
Madras and Bombay have long ago made it law. \r.olumes ha.ve‘b.een Wrtl' en on
lapd tenure in Malabar, and anyone, who 1 further interested in thl‘s‘.que? 10vn, ial(ll
refer to them.  Nevertheless, the province of Malabar 1s conquered 19111t(;r)? vsrets ef
from Tippoo Sultan i 1792, and, if the prastice, often followed 1n ot'uix bptartsq
India, had been adopted here, the forests would have been_held by tan' ate 1n
comwon trust for the people.  Though formally.taken ‘p(issvssmn of fron;1 1pp0(t)€1113
steps were tuken (o excreise the right of possession.  This was due to the unse .I.e
state of the country and the attention of the authorities being ce}ulred on quelling
risings of the Mappillas (Moplas) and settling disputes between nelgllbqllrlngf ll:f:]as.
The lurge landowners in the vieinity of tln? forc’s‘t. tuolf possession o rem.
W hether they were in possession ol %ll of them prior to llppoos‘conquest of M al_abaé'
i8 questionable. At least they laid claim to them and carried on or permitte
fellings to be carried on in them. The subsequent attitude of the Directors of the
Most Honourable Last India Company on this question is clearly defined in the
following extract, takon from a Despateh to the Governor-General in India, dated
the 30th of November 1842 : ¢In the time of the uncient Rajas the 'fores.ts were
held as private property. They were indeed seized by 'Tippoo Sahib after his
conquest of the country (1766) and ufter 1ts eessiun. to the Company, they were
taken possession of on behalf of the latter, but having now for many yvears been
abandoned to the orizinal proprietors, it would be no less unjust than impolitic to
revive a claim to them, which seems never to have had any other foundation than
Tippoo’s usurpation.’  The resalt, in the present day, is that Government isin
possession of an intinitesimal proportion only of the total area of furest lands within
the old provinee of Malabar.

187. How some joresls eame to be leased by Government.—As has already been
stated, the forests, covered by this working-plan, have cither been leased or purchased
outright. Some forest lands were escheated to Government and, though they are
not covered by this workiug-plan—in fact the greater part of them are no longer in
this Division- -some reference to thom is necessary since they constituted t‘:he sole
area of forest in the possession of Government prior to 1&}40. At that time the
forests of Kanara and Malabar were the source of the teak timber required for the
Bombay Naval Dockyard. The felling of teak went on so rapidly that the authori-
ties in Malabar became extremely anxious as to the permanency of the supply. So
far back as 1828, Mr. Sheffield, then Prmclpal' Collector in Malabar, drew_the atten-
tion of Government tp the wanton destruetmp of young teak, proposing a total

rohibition on the felling of such trees. Nothing, however, was do_ne unul 1840,
b hen Mr. H. V Conolly, the Collector of Malabar, brought to the notice of Govern-
WheR BT éssibilily of the Government escheat lands, their small extent, the

ment the inacc k timber Which they contained and the fact that most of the

poor quality of tea
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mature timber had already been felled and removed by Captain Williams, the Gov-
ernment Agent for Naval timber in Malabar. He pointed out the great difficulty,
experienced by (‘aptain Williams, in obtaining sufficient teak to supply the annual
demand. He estimated the average annual quantity of teak, required for the Publie
Service at Bombay, on the supposition that one Government vessel would be con-
stantly under construction at the dockyard, at 6,000 candies of 13 cubic feet, or 2bout
2,000 trecs. He calculated that to supply this quantity annually would, as the teak
tree reaches maturity in about 60 years, require about 120,000 trecs. planted m
succession. For this purpose, he recommended the acquisition by Goverument of
260 square miles of forests. As a commencement, he reported that the management
of the Trickaluyur Pagoda were willing to mortgage their forests to Government,
estimated at 50 square miles; that these forests weve for the most purt situated on
the banks of the Nilambur river and contained some of the very best land for teak.
These proposals were approved by Government and the Karar (lease) with the
Pagoda was executed on the 10th December 184C.  On the 15th July 1842,
Mr. Conolly informed the Board of Revenue that he had leased a further teak forest
of considerable extent, Nellicutta, from the Zamorin Raja of Calicut. This lease was
executed on the JOth November 1841. The conditions of these two leases have already
been described. The areas of these forests under these two leases, as subsequently
ascertaired by survey, are slightly over 20 and i square miles, respectively.  During
1841 and 1842, Mr. Conolly negotiated with the owuers of other forests for their
acquisition by Government, particularly in respect of another forest n the Nilambur
valley, estimated at 80 square miles in extent. These proposals, however, were
dropped in 1843 for several reasons.  Of these, the most important were, firstly, the
discovery of cousiderable teak forests in Kanara and secondly, the fact that Mc
Conolly had succceded in enforeing a prohibition on the removal of immature teak
on the lines advocated by Mr. Sheffield in 1828, [n his report to the Board of
Revenue, dated 30th November 1843, Mr. Couolly wrote :— | do not think it advi-
sable for the Government to make any more purchase of land unless under very
favourable and peculiar cireumstances. So long us immature teak is not cut, it is of
little matter to whom the ground on which it grows belongs. The Government may
be secure of obtaining it in due season by paymg the market value, and this simple
mode of procedure 1s no doubt far preferable to the more complicateld one of taking
the risk and responsibility of the grower. The only case in which it seems absolutely
necessary that the Government should come forward to take the initiative is in the
formation of new forests to replace those which have vanished from private careless-
pess and rapacity-—a work oo new, too extensive and too barren of curly return to
be ever taken up by the native proprietor.” [Further acquisition of forests, covered
by this working-plan, did not take place until 1371. The early history up to this
date 13, therefore, confined to the forests leased trom the Trickalayur Devaswam and
the Zamorin of Calicut.

138. First atlempls to sow and transplant teak.—As has been stated above,
Mr. Conolly’s object in acquiring these forests was to plant teak. On 26th I'ebruary
1641, he entertained a Mr. H. Smith to undertake the management. After
Mr. Smith’s inspection of the forests, Mr. Conolly decided to sow teak seed and
transplant natural seedlings in the forests lying to the west of Nilambur., These
were reported to have been heavily felled over in the past. Iealso proposed to free,
thin out and transplant seedlings in the remaining forests. The works of sowing
and transplanting were undertaken during the mounsoon of 1812, but were attended
with such little success that Mr. Smith’s services were dispensed with and one
Sergeant Graham was appointed in his stead i October 184z, The difticulty ex-
perienced in getting the teak seed to germinate led Mr. Conolly, early in 1842, to
consult Dr. Wight, the Superintendent of Cotton Farms, and Monsieur Perrottet, the
Superintendent of the Botanical Gardens at Pondicherry, the latter of whom visited
the forests with Mr. Bates, the Head Accountant of the Collector’s office. These
gentlewen made several suggestions, particularly as to the preliminary treatment of
the seed. Sergeant Graham also had suggestions 1o put forward and Mr. Conolly
instructed him to try all the methods proposed. In April 1843, howcver, Sergeant
Graham resigned his appointment, although he was offered ar increase in salary.
He said that he could not stand the discomforts of the life for himself and his family,

nor suffer further the indignity of having to take off his trousers before the crowds.
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on the bank every time that he had to cross the river. Mr. Conolly then entrusted
the work to a Sub-Conservator, Mr. Chatu Menon, who remained in charge up till
1862. This ehange of cfficers, just at the time when the above experiments were to
be carrted ont, was unfortunate, but Mr. Bates, after some delay, undertook the ex-
perinients in ('alicut.  He suceecded, in raising a considerable number of seedlings
and, following the successful method, some thousands of plants were put out in
Aravallicava rather late in the year.

189. Planting out nursery seedlings eventually resorted fo.—This success led
Mr. Couolly to carry out considerable clearings, which were planted up in 1S44. In
his report to the Bourd of Revenue, No. 123, dated 14th October 1844, he charac-
terized the experiment as at an end and promised a vigorous extension of the opera-
tions in the waste forests west of Nilambur. From 1844, in fact, planting of teak
wau carried out with great success,

140, Tribute o Mr. H. V. Conolly.—Such 1s the history of the origin of these
plantations which have suitably been called the Conolly Teak plantations as a tribute
to the memory of their founder.  With lapse of time and the attraction that they
have had for forest officers throughout India and Burma they are now more com-
monly known as the Nilambur plantations, but the name of Mr. Conolly can never
be disassociated from them. Up to the time of his unfortunate death, he, as Collec-
tor of Malabar, controlled their management and evinced, asis evidenced by his
frequent inspections and reports, the greatest interest in their treatment and exten-
sion. 'The first step in the introduction of systematic forest management in British
India, the plantations form to-day, area for area, the most valuable timber forests

in the world.
A.—- Perrvod 1844—1862.

141. General.—The record of the general history from 1844—1862, the period
during which Mr, Chatu Menon was in charge of these forests is derived chiefly from
the reports of Mr. Conolly, Mr. Chatu Menon, Mr. McIver of the Botanical Gardens,
Ootacamund, who thinned the plantations, Doctor Gibson, the Conservator of Forests
in Bombay, Doctor Cleghorn who was appointed the first Conservator in Madras in
1857, Mr. Athol MaeGregor, I1.C.8., who drew up a special report in November 186¢,
Mr. Grant, 1.C.8., aud Captain Mérgan, Acting Conservator. So far as these reports
described the actual system of management they will be dealt with in the second
gection of this chapter. Apart from this they give details of the actual establish-
ment entertained, records of revenue and expenditure, statements of saplings planted
and removed, statements of work done each month, a few odd details referring to

articular arcas aud a general idea of the condition of the forests at the time of in-
spection. Much of this information finds a place wn tabulated statements, ete., but
gome is of general interest and may be referred to here.

142, FEslablishment mainlained—-Labour available.— The subordinate establishment
entertained almost from the start and throughout this period consisted of one assist-
ant, four overscers, one duffadar and six peons. At the same time permanent coolies
were entertained, their number being supplemented at times by temporary hired
men. It is clear from the records that Mr. Chatu Menon, with this limited staff,
was able to attend only to the extension and tending of the young plantations, In
fact, after some time, when the thinnings eommenced, he found it impossible to con-
tinue the annual extension over the same area as at the commencement. Indeed in
1857, Doctor Cleghorn advocated the temporary curtailment of the new planting in
order that the establishment might be concentrated on the works of thinning and
pruning. In his report of 1860, Mr. MacGregor, in referring to this point, drew
particular attention to the falling off, from 1857 onwards, of the area actually plant-
ed. The plantutions had not been surveyed but he gauged it from the statement ot
seedlings planted. Survey shows that the aurea had actually been reduced, on the
average, by slightly more than one-half. Mr. MacGregor attributed this to two
causes. In 1856, about one-quarter of the Government labour went over to the
Nitambur Tirumalpad and was not replaced ; the average number of coolie units
employed during a year fell from over 12,000 to under 9,000. Added to this reduc-
tion of labour, there was the growing size of the plantations, approximately 1,400
acres at the end of 1857, and the additional works of thinning, etc., which had f)een
commenced from 1852, He pointed out that there was no local labour and that it

293, For,—18
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had all to be brought fromw a distance. He recommended the opzning of a cart-road
from Mambad, four miles to the west of Nilmnbur, to the foot of tie Carcoor Ghat.
He bud, in fact, aligned a trace, whieh, from his deseription, 15 approximately the
main road to-day. He pointed out the great extent of natural ‘pzddy land available
und hoped that the opening of the road would lead to w groat 1mflux of lubour.  1le
emphasised the most urgent need of further thinnings, pointing 2ut thut, wnereas
some plantations had heen thinned in their Gth and 7ih years, thove were plantations
eight and ten years of age, whielr had never becu thmned at all.  This abstract of a
part of Mr. MacGregor’s report gives a good idew of the diffeulties Mr, Chatu
Menon had to contend with at first, while the attendant suceess may =erve as encour-
agement to those who wish to commence conceutrated regeneration operatious under
similar cirecumstances.

143, Fellings and other works undertalen.—Depuwrtmental fellings were, at first,
confined to the clearing of sites for new planting.  The records show that no timber
from these fellings was removed.  From the desceription of these forests, west of
Nilambur, as waste forests, 1t is probable that there was nothing saleable. At that
timne, indeed, practically nothing but teak and rosewood were saleable in the locality.
The records, however, show that a swall amount of timber was sold standing on
Kattikanam (stump fee) and from the lease accounts it appears that thus timber must
bave been teak and rosewool to the extent of 580 trees.  There is no record to show
whether these were felled from sites of new planting or from any other purt of the
forests. The only other fellings carried out within this period were the thinnings in
young plantations commenced in 1852, From 1%58, the records of work done show
that some of the saplings thinned were floated to Calicut for sale. Some of the sap-
lings were also sold at Nilambur. In addition to these fellings, the other works
carried out were pruning aund firetracing, which appears to have been completely
successful, while in 1561 the demarcation of each vear’s plantation with boundary
stones was commenced and completed shortly afterwards.

143, Greal credit due lo Mr. Chalu Menon.-——Though the activity during this
period was counfined to the planting and tending, great credit is due to Mr. Chatu
Menon. In spite of hardships, fever and frequent scarcity of provisions, he appears
never to have left his plantations and seems to huve kept excellent control over his
subordinates and labour. He took the greatest pride in the success of these carly
plantations ; in fact the more or less continuous extension of these plantations to the
present day is indirectly attributuble to his honesty and integrity. It ecan covclu-
sively be proved that the extensive failure of several fairly receut plantations is due
simply to the wastage, not to use a more suitable expression, of the money provided
for the early weedings, which are so essential to success in such operations. Had
these weedings in the first plantations not been perfeetly executed, as they must have
been to have given the results seer in the oldest plantations to-day, there can be
little doubt but that this great experiment would have dicd shortly after birth. In
1858, when Lord Harris, the Right Honourable the President of the Company, visited
the plantations, he, in recognition of Mr. Chatu Menon’s work, ordered the presenta-
tion of an ornamental woodman’s knife and bclt for meritorious service. Later, on
his retirement in 1862, Mr. Chatu Menon was granted an honorary pension.

B.—Period 1862—1883.

145. General.—This second period in the carly history of these plantations
coincides with Mr. Ferguson’s charge of the Divisiou. Iie was trained as a forester
in England ava appointed as an overseer—shortly afterwards to be raissd to the Sub-
Assistant Conservator grade. With Mr. Ferguson’s advent, some attention was paid
to the maintenance of records which have been of great value. He opened timber
and sapling registers, lease accounts and maintained a district cash aceount and
diary. [These records were destroyed in the rebellion.] The general history for
this period is derived partly from the administration reports, but mainly from the
reports of various officers: Mr. Ferguson, Captain, later Coloncl, i3eddome, Conser-
vator of Forests, who prepared a detailed report containing a description of Com-
partments 1n 1&77, Dr, Cleghorn, Conservator of Forests, and Mr. Mchrqgor, 1.C.8,,
who prepared a second report in 1873. The points of general interest will be dealt
with 1 the following paragraphs.

these lands—Rs. 10,000 for the teak plantation and Rs. 70000 for the
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146. Estublishment and lubowr.—1n 1362 Captain Beddome proposed depart-

mental extraction of timber and saplings and the opening of a sale depot at Calicut

in order that Governent might take tull advantage of the market prices prevailing
on the Coast, which were much higher than those obtaimed at Nilambur. This depc;t
was acquired and opened at Kallai in 1863 and a depot clerk and peous appointed.
This enterprise met with almost timnediate success, for 1n 1865 it has been noted
that there arose u particular demand for the plaotation teak saplings frowm Arabs
and merchants from Cuteb.  Tlis demand bas becu snstained to the present day.
In order to benefit by the particular request for certain sizes of saplings, the records
of 1865 show that an elaborate classification of saplings was made and that they were
gold accordingly. 'l'his classitication. withi slight moditications, is the same as that
employed at the present time.  This mstitution of departmental extraction and the
accounts, necessitated by the classification of saplings, greatly taxed the powers of the
existing establishment. At the same time, from 1363, elephants were employed in
dragging timber and saplings, which till then Lad been dragged by hand. The
elepbants at first were obtained from the Commissariat Department at Cannanore, but
were subseqficntly hired locally. The employment of these elephants set free a
considerable amount of labour, which enabled Mr. Ferguson to raise, from 1863, the
average arca planted to that attained prior to 1857, The subordinate establishments,
however, were tusutlicient to supervise the works and, at the same time, to protect
the forests. Indeed in 18365, Mr. Ferguson drew attention to the difficuity he
experienced, with his limited staff, in protecting the Government forests, the more 8o
as they are situated on the river banks, in scattered blocks, surrounded by private
forests. This difficulty hus been experieneed up to recent times, when an attempt
has been made to introduce adequate timber transit rules which would prove a real
deterrent against theft. There is, in fact, no question that illicit fellings have gone
on in these forests, particularly the natural forests and the more out of the way plan-
tations, since the dute of their acquisition. As a result of Mr. Ferguson’s represen-
tations and Dr. Cleghorn’s recommendations for an increase in thinniugs and for a
further extension of plantatious, a considerable addition to the establis_hment,'mclud-
ing a clerk. was sanctioned in 1867, Difficulty was experienced in obtalning &
suitable clerk, who would stuy at Nilambur, and Mr. Ferguson had considerable
trouble with his exceutive subordinates, Nevertheless, e made no demand for a
further increase in staff during this period. In 1873 Mr. Stanborough, a Probation-
ary Assistant Conservator, was attached to the Division and was in direct charge of
planting operations in the Old Amarampalam block. He acted for Mr. Ferguson,
when the latter went on long leave for one year from 9th May 1874, The only other
leave taken by Mr. Ferguson, during hiy twenty years at Nilambur, was for two
months in April and May 1872, necessitated by constant attacks of fever. One of
these two months was subsequently considered as duty and from this date the officer
in charge of the Nilumbur plantations was, in the interest of his health, permitted by
Government to spend one month every year on duty at Ootacamund. When he
retired on the 2¥th July 1883, Mr. Ferguson’s health was completely broken down
and he was not sorry to leave. Ile Lad, however, the satisfaction of knowing that he
had effected a considerable extension of the plantations with almost complete success
and bad greatly developed the general activity in the Division.

147. Acquisition of further forests.—In 1368 negotiations were set ou foot for
the acquisition of the Chatomborai block fromn the Wandur Nambudri. These were
completed in 1871 aud the block was planted up, commencing from the following
year. Asa result of the lease of Chatomborat on rather favourable terms to the
owner, the Amarampalam Raja, in 187!, offered Government the Old Amarampalam
forests, containing a teak plantatioun, planted partly in 1362 and parily in 1869,
together with the Karumpoya forest. 1'he main reason for thiy offer was the Rajals
need of ready cash to liquidate his debts. Government at first demurred at this
further acquisition, but, on receipt of u report, dated 6th May 1872, frowm Mr, Mac.
Gregor, then Collector of Malabar, they sanctioned the paywment of Rs, 30,000 for

. rest. Mr. ilae-
Gregor gave a short resume of cvery thmg which had been done ju the forests

already acquired hed then pointed out that the further cxtension of Clanting iy
Nellicutta, commenced in 1870, was impossible ow mg v the extremely feverish nu;ure
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of the locality and that the balance area in healthy localities, suitable for planting,
was extremely limited. He drew attention to the extreme value of the plantations,
as illustrated by estimates which had recently been made. Major Beddome, the
Conservator, made no comment on this report because, as he stated in a subsequent
letter, dated 12th June 1872, he wished to inspeet the forests again before giving an
opinion. He fell ill, however, and before going on leave, in the above letter, advised
strongly againet the acquisition without a more detailed enquiry into the charges on
and receipts from the plantations. His reasons may be quoted:—* T have not of
late taken such a sanguine view of the value of the Conolly teak plantations, as
most persons visiting them have done; considerable portions will be failures and. at
my last visit, T saw signs of premature decay in some of the older trees which I had
hoped were not more than two-thirds towards maturity. . I trust that this latter was
owing to exceptional causes and that it may be coufined to a few trees, but it made
me anxious and I looked forward with great interest to my proposed visit this year;
in any case, I fecl pretty surc that the yield per acre, taking it all round, will be
much less than it has generally been estimated at, and when we come to caleulate the
cost for the very long period that is required for the maturity of the timber and the
compound interest upon the charges and superintendence over a period of fifty-sixty
or even eighty vears, as the case may be, I am afraid that there will be httle left as
profit.”” The acquisition of the land, however, had been completed before this letter
was written, but this extract has been quoted, as it led indirectly to the compilation
of Mr. MacGregor’s and Colonel Beddome’s reports of 1873 and 1577, respectively,
which are of great interest and some statistical value. These reports will be dealt
with partly in the second section of this chapter

148. Eztension of the plantations.—The extension of plantations during this
period was not continuous. With the increased establishment sauctioned in 1867,
Mr. Ferguson was able to raise the average area planted during the next nine years
to about 125 acres per year, with the result that the total acreage planted to the end
of 1876 amounted to over 8,100 acres. In 1876 Colonel Beddome visited the
plantations and, in his report to Government, advised that further extension should
be stopped for the time being. The two reasons he gave for having come to this
decision were—firstly, that a very large area hac been planted, the work of tending
alone being very heavy, and, secondly, that he would rather sec the money expended
on the improvement of the mountain teak forests. In the latter connexion, he was
very doubtful of the ultimate value of the Nilambur teak as compared with the
mountain teak. At the same time he reported that he saw no furtlier signs of
premature decay, which he had noticed and drawn attention to in 1872, Mr. Logan,
the Collector, was diffident in expressing an opinion on this question, but he pointed
out that some of the biggest logs could be tested ; that the plantation teak must be
of great value as there would be s0 many to the acre in a most accessible locality and
that the Karumpoya block had been purchased for the express purpose of planting.
Nevertheless the Board of Revenue and Government agreed with the Conservator,
with the result that no planting was carried out from 1877 to 1885, both years
inclusive.

149. The introduction of exotics resulls from the stopping of planting.—With no
further planting to supervise, Mr. Ferguson, in 1878, started to experiment, on a
considerable scale, with exotics, particularly Swietenia Mahoganii, the Mahogany,
Hevea Braziliensis, the Para rubber tree, and with Burmese bamboos.  These exoties
are to be found now, seattered all over the plantations, formed prior to 1877. Their
occurrence is recorded in the detailed deseription of compartments. The largest areas
were planted up with mahogany and rubber in 1879, 183y and 1881 in kamalur and
Aravallikava in blanks caused by storms ip 1862 and 1879, The bamboos were
planted along the river banks after the indigenous bamboo had partly flowered 1u
1881.  From this time up to the date of his retirement, Mr. Ferguson’s reports are
mainly devoted to the exotic experiments.

_150. Fellings and other works undertaken.— With Mr, Fergusor’s advent, a
considerable extension of departmental fellings was made. In addition to the depart-
mental extraction and sale in situ of teak, rosewood, Terminalia tomentosa, Lager-
stroemia microcarpa and Xylia xylocarpa from the outturn of clear-fellings for new
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planting, Mr. Ferguson carried out selcction fellings of the above species from
Paunengod.e, Pokode, Walluvasseri, Ezhuvambadam and Nellicutta, The fellings in
the plantations were confined to thinnings and the extraction of wind-blown and
broken trees. The felling and cellection at riverside was carried out departmentally
while the rafting and floating to the Kallai depot wuas executed on contract, Thz)
other works exccuted durivg this period, subsequent to the planting and preliminary
weeding, were the regular elearing of all the undergrowth in the plantations ; the
gruning of forked stems ; the elearing of parasites which consisted in cutting oft the
ranches infected by wspecies of Loranthus first noticed by Dr. Cleghorn in 1867 ;
the fire tracing of the pluntations, which, however, was not attended with very’
great success, though the fircs were mostly attributed to incendiarism, and, finally,
the first survey of ihe forests, whieh was commenced jn 1868. During 1870 and
1371 there ure several records relating to this survey. Mr. Ferguson identified and
cleared all the boundaries for this purpose. There were many disputes as to the
boundary, particularly in the outlying portions, which were settled on the spot prior
to the survey. The description of the boundaries of the forests, given in the lease
deeds, by which Mr. Ferguson showed that he was guided, are in places very vague,
anl there is little doubt that some portions, to which Government were entitled. were
never surveyed. '

(.— Period 1883—1895b.

151. Genmeral.—This third period in the history of these forests nearly coincides
with Mr. Gordon Hadfield’s charge of the Division. Since the first detailed working
plan for these torests came into force from 1395, it seems advisable to commence the
next period from that date. The general history of this period is derived partly
from administration reports and partly from reports of Mr. Hadfield, Major, later
Colonel, Campbell Walker, Mr, Cherry, Mr. Peet and Mr. Gass, Conservators or
acting Conservators. This period is notable for the troduction of two thinning
schemes for 1855-89 and 1890-94, drawn up by Colonel Campbell Walker. These
schemes will be dealt with in the sccond section of this chapter. With the passing
of the Forest Act in 1881, an office was organized, standard registers were introducea
and the procedure was regulated by the general rules. It is, in fact, from this date
that morc or less complete records-are available. The Division was divided into
three Raunges——Nilanbur, Amarampalam and Palghat, the last of which, on the
formation at a later date of the Central Coimbatore Division, was reduced to the
Mannarghat Range. The forests of the Palghat or Mannarghat Range are not cover-
ed by this working plan, so that these subsequent alterations are of no present
importance. With the Division into Ranges, the subordinate establishment was
remodelled on the standardized lines. The points of general interest will be dealt
with in the following paragraphs.

1562, Acquisition of further forests.—In December 1887 the New Amarampalam
forests were purchased in public auetion and taken possession of in March 1888,
This purchasc completed the acquisition of all the forests covered by this working.
plan.  In 1892 the jenm title of the Old Amarampalain and Karumpoya blocks was
purchased so that these two blocks passed into the absvlute possession of the State.
During this period the Chatomborai, Nellicutta, Old Amarampalam and Karumpoya
blocks were notified as reserved forests under section 25 of the Forest Aect, as has
been recorded in Chapter I.

153. Exlension of the plantations.— As a result of Major Campbell Walker’s visit
to the plantations in 1885, he suggested, to meet an increasing demand for small
poles, the extension of the plantations. In consultution with Messrs. Logan and
Hadfield, he drew up a scheme, with estimate for planting up 1,000 acres in ten
years, the teak to be planted 6’ X 6" with mahogany standards 50’ apart. The teak
was to be worked as coppice on a short rotation. This scheme was sanctioned after
some delay and planting was recommenced in 1886. Moreover, in the nine years
remaining of this period, Mr. Hadfield cleared and planted 1,100 odd acres. With
regard to the teak, this was by no means a complete success, forseveral areas selected

were entirely unsuited to this species, while the mahogany in good teak areas was
completely suppressed.
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154. Fellings and other works undertsken.—In 188D Major Campbell Walker
proposed the extension of fellings in the natural forests, which had been commenced
by Mr. Ferguson, He proposed that they should primarily ha for the lwmprovement
of the growing stock—teuk. rosewood Pterocarpus Marsupium, Lagerstreemia micro-
carpa and Terminilia ‘tome’antoaa to be favourod. Such fellings were carried out
partly by departmental agency and partly by purchasers of the trees standing. [hese
fellings were not heavy, while the newly-purchased New Amarampalam forests were
not worked at all. Jrdeed Mr. Peet, in au inspection note of 1589, noted that
Mr. Hadficld had marked out the boundaries of these forests and considered that they
.shou_ld simply be protected until they had recovered froin the elfects of overworking
previous to purchase. In prepariu}_githe sites for new planting, Mr. Hadfield institut-
ed the systew of selling the standing stock to a contractor whenever he could obtain
a purchaser. This system has been followed up to recent times 1n spite of the fact
that, according to data obtained at least 90 per cent of the profit passed into the
hands of the eontructor. The fellings in the plantatious were confined to thinnings,
whieh, from 1855 to 1891, both inclusive, were regulated by the schees prepared by
Colonel Campbell Walker. I'he timber oporatioss were effected with the help of
hired clephants, while Mr. Hadfield instituted capiuring operations by pits, which
were so successful that he soon had a number of Government elephants for this work.
Other works undertaken duriug this period, besides planting, weeding, pruning, ete.,
were fire protection, which secms 1o have been very successful and the clearing, in
1884, of 6’ lines rourd the boundaries of cach year’s plantation, in order to facilitate
inspection and to scrve as interior firelines, In 1836-87 the site of the District
Forest Officer’s present bungalow was acquired and the building, the road thercto
and a well were completed in 1890-91. The thanks of all subsequent District Forest
Officers are due to Mr. Hadfield for the selection of this most excellent site.  Inspee-

tion bungalows or serambis were built at Mundakadavu, Pannengode and Old
Ama;'ampalam: also an office, now the Range office at Nilambur. Two wells were
dug 1n the oftice compound.

155. Proposals for the preparalion of a regular working plan.— When Colonel
Campbell Walker drew up the sccond thinning scheme for 1890-94, he proposed
the appointment, at the close of this period, of a specinl officer to prepare a regular
working plan dealing not only with thinnings but with final fellings, regeneration, ete.
In 1898 Mr. Gass endorsed Colonel Campbell Walker's proposal to appoint a special
ofﬁeer to prepare a connected history and plan for the plantations. In accordance
with these proposals, Mr. P. M. Lushington, Deputy Conservator of Forests, was
appointed in October 1894 to carry out this work. His working plan is divided into
(1) History with appendices, (2) Working schems for the plantations with appendices
and (3) Working scheme for ull the natural forests covered by the present plan,
except the New Amarampalam reserve. The first two parts were completed in March
and the last in April 1895. The working plan laid down prescriptions for ten years
and was revised by Mr. Lushington himself in 1904-05. ’

D—Period of Mr. Lushinglon’s first working plan, 1896--1905,

156. General.—'The principal preseriptions of Mr. Lushington’s first working
plan may be enumerated :—
(@) To treatall the plantations as a high foreat, to be clear-felled and artificially
regenerated. Rotation 95 years for I class and 140 for II class soils.
(5) To increase the severity of the thinnings; good localitics to be more

heavily thinned than poor localities ; all plantations in one block to be thinned in the
same year ; thinnings to be repeated every five years.

(¢) To extend the plantations by about 80 acres a year,

(d) To clear—fell the irregular plantations of Ramalur and Aravallicava,
which contained mahogany and rubber und to replant them with teak.

¢) To cease the experiments with exotics. )

(f) To put a stop to the regular clearing of the undergrowth, except prior to

2 tbmm(x;%- To carry out selection fellings in the natural foregts
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The principal works carried out during the preparation of this plan were an

.epumeration of the number of trees in each plantation ; the remeasurement of ten and

measurement of fourteen new sample plots; the preparation of a stock map of the
plantations, dividing the teak growth into three quality classes by eye and indicating
the distribution of exotics, swamp aud areas that had failed ; and a short description
of each compartment. All the prescriptions of the plan were accepted and sanctioned
by Government in 1896.

157. Modifications of the plan proposed by Mr. Ribbentrop, Iuspector- General of
Forests.—In March 1398, Mr. Ribbentrop, the Inspector-General ot Forests, visited
the plantations and prepared a note on the working plan. He recommended the
preparation of 2 detailed soil map of all the plantations and of areas .selected for
extension, with a view to ascertaining the limits to which successful planting could be
carried on laterite and swampy soils, which limits should strictly be followed in
further planting. 1le advised the annual extension of planting over as large an area
of suituble soil as the labour supply would permit; the discontinuance of the regular
clearance of undergrowth with a view to the protection of the goil and the natural
pruning of the epicormic branches ; the replacing of inferior teak flnd the replau‘l’iing
of areas, on which feak had failed, with mabogauny and other soil improving species ;
the retention of the irregular mahogany areas in Aravallicava and the felling of the
teak standing over the mahogany ; and the continuance of experiments in planting
mahogany and rubber-yielding plants, of whieh he speeially recommended Ficus
elastica. ~ Mr. Ribbentrop’s suggestions were accepted almost in their entirety and,
after some delay, werc embodied na supplemental working plan, drawn up by
My. Grenfell in 1902,

168. 7The execution of Mr. Lushington's and Mr. Grenfell's supplemental plan.—
Perphaps the most striking feature of this period 1s that, while between 18344 and 1896
there were only three officers in charge, betwesn 1896 and 1904 there were no less
than twenty changes of officers. To quote Mr. Lushington 1n his revised working

ylan :—** For several months a Ranger has peeu in charge, and for no less than
twelve months, on three occasions, the District Forest Officer, Nortl.l Malabar,. has
done the work at Nilambur in addition to his own. It 1s not therefore surprising
that the past management has not been as good as it should be and the prescriptions
of the plan overlooked.”” No attempt was made to give effect to Mr. Ribbentrop’s
suggestions until 1902, while Mr. Lushington’s preseriptions, in conunexion with the
manner of exceuting the thinnings, were practically ignored. The sequence of thin-
ning the plantations, with one exception, was strictly adhered to. The extension of
teak planting was carricd out with fair snecess at the rate of slightly over 90 acres
per year, with the result that, at the end of 904, over 5,000 acres haq beea planted
up altogether. Some of the fellings, proposed by Mr. Lushington, in the natural
forests were carrid out, the majority of the trees being sold standing. The fire

rotection during the period proved completely successful. Of the roads, buildings,
ete., constructed, the following may be mentioned. The road from N ilambur through
Mundakadavu to Kavhirakadavu was constructed between 1896 and 1900. The first
gection of this road, as far as Karulai, was undertaken by the Local Fund Depart-
ment. Within the same period, the Pannengode road, the Ranger’s, Deputy Rangers’
and Foresters’ quarters at Nilambur and the serambi at Eda_code were constructed.
In 1902--03, the present District Forest office and the serambi at Nedangayam were
built. While between 1904 and 1806, the old Range quarters, office, store-room,
kitchen to the serambi, the foresters’ and guards’ quarters and the elephant kraal at
Nedungayam and the guards’ quarters at Nellicutta were built.

E—Period of Mr. Lushington’s second working plan from 1906——1915.

159. General—In 1904, Mr. Lushington was posted to the division, as District
Forest Officer, with orders to revise his working plan in addition fo his other duties.
This plan refers only to the planted area and the sites selected for further planting.
The prescriptions are approximately the same as in the previous plan but are more
clearly indicated. Mr. Lushington found that the rotation for I class soils had preve-
ously been under-estimated and that for II class soils over-estimated. Such results

~are due to his agsumption, on both occasions, that the annual increment of the future
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would be constantly equal to the periodieal mean annual iucre'ment. for the period
immediately preceding the last measurement. Fortunately this mistake led to no
serious consequences, such as premature fellings. Even if such fellings had been
prescribed, the mistake should have been detecped.ln time, for th_e trees would not
have attained the required size. As regards thinnings, Mr. Lushington emphasized
that the espacement of the trees of the final crop was the most essential point to look
to and, that this should be more strictly attended to than in the past decude,' he pre-
scribed that, in all plantations over 50 ycars of uge, the 60 trees per acre likely to
provide the 40 trees of the final crop should be permanently marked and not removed
in thinnings until the number of trees per ucre had been Arcduced to f)(). For the
formation of new plantations, he selected and marked out sites, avomglxlng l3(’) acres
each, and prescribed that the planting distance should be 11191‘ea.<cd to & x B, He
included Mr. Grenfell’s proposals to plaut up the b.anks 1n tlhe plaqtutlous with
mahogany und prescribed that all seedlings, poles, etc., of valuable specics shoul‘@ be
encouraged in such areas. In marshy blanks he proposed the planting of Ficus
elastica. With regard to the clearing of the undergrowth in the old plantations, he
left it to the discretion of the District Forest Officer to clear undergrowth prior to a
thinning, as seemed most advisable. Finally, to safeguard agamst the nnsutlsfacto‘x)‘y
marking for thinoing, noted in the past dccade, he laid dowu that not less than 25
per cent of the area should annually be marked by the District Forest Officer himself
and that the balance should be checked. Mr. Brasier, the Conservator, dxsag:reed
with several of the abave preseriptions, or considered them mudequalg Theee
disputed questions were then referred by Government to the Inspector-General of
Forests.

160. Modifications of the plan suggested by Mr. Eardley Wilmol, Inspector-General
of Forests.—Mr. Kardley Wilmot considered that Mr. Lushington’s preseriptions re-
garding thinnings were suflicient ; that the extension of plantations should be limited
only by considerations of labour and the fundsavailable ; that the planting distance
should not be constaunt for all site qualities,a closer spacing being necessary on poor
soils, and suggested that the Burma gystem of planting closer in the lines with the
lines wider apart might be tried ; that the extension of mahogany and rubber planta-
tions should be stopped; that the wecding and clearing of undergrowth should be
subject to the control of the Conservator ; that praning of forked stews, eto., was
necessary only at an early age, while, in eonclusion, he laid stress on his suggestion
that all markings for thinnings should be carried out by a gazetted Forest Officer
under the direct supervision of the District Forest Officer. I'hese suggestions were
approved by Government and the working plan modified where nocessary.

161. The execution of this plan.—After Mr. Lushington’s departure in 1907, it
was not till 1910 that on Imperial officer, Mr. Wimbush, came to the d1v1slqn to stay
for any length of time. In the meuntime the division was frequently beld in double
charge for short periods by the District Forest Officers of North Malabar and the
Nilgiris. The thinnings and the tending of the young plantations suffered greatly
under these conditions, indeed many of the failures in the plantations of 1907-1909
. are attributable to neglect of weeding. No attention was paid to the preseription of
varying the espacement of planting according to the quality of locality and a constant
espacement of 8’ x &' was followed. Considerable failures occurred in these new
plantations, partiy accountable for by negleet, as stated above, but more often due to
selection of unsuitable sites, particularly badly drained alluvial soil. Mr. Lushington,
as Conservator of Forests, inspected the plantationsin 191) and, in his inspection note,
expressed his great disappointment in the recent plantations. e found it very diffi-
cult to state the cause for this comparative failure, but thought that it was due, in
great measure, to the fact that the difficulty of procuring labour had caused the early
weeding to be less carefully attended to. He considered that, with the altering
conditions, under which so many of the species were becoming saleable, the manage-
ment should terminate their efforts in the direction of artificial regeneration and
make © a real endeavour to obtain natural regeneration not of one but of several of
the best species.” He ordered that the site for the 1912 plantation should be
reduced by opoe half. In the following year, Mr. Lodge, the Conservator of

Forests, endorsed Mr. Lushington’s decision and even went further in advising the,
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complete cessation of planting for the present. He, further, on Mr. Wimbush’s
‘recommendation, advised the cancellation of the preseription of selecting and mark-
ing the final crop trees in plantations over 50 years of age and a revision of the
method of measuring sample plots, adopted up to that time: Mr. Wimbush carried
out mueh heavier thinnings in the plantations, which had such good results that
they enabled the writer, who took over charge of the division early in 1913, to
execute &till heavier thinnings in the next felling cycle. Beyond the thinnings, no
other fellings were carried out, except that dead and windblown trees in parts of the
natural forests were sold to contractors. Of the roads, buildings, etc., constructed
during this peried, the following may be mentioned. Serambis were built at Kana-
kuth and Arambrakutta in 1907-08, at Karien in 1911-12, at Narakadavu and
Korampoya in 1912-13, at Pulimunda in 1918-14 and rebuilt at Nellicutta in
1914-15. Wells were dug at Nudungayam in 1909-10 and at Karien in 1911-12.
The bridges on the Karulai road were reconstructed in 1914-15 and the Chanakundu
Mukku-Kanhirakadavu road was metalled in 1913~15. Late in 1914, the attention
of the Conservator was drawn to the fact that the preseriptions of this working plan
would come to an end in 1915 and that arrangements must be made for its revision.
The writer was entrusted with the preparation of this new plan in addition to his
other duties and the work was commenced after the monsoon in QOctober 1915, »

F.—The period of the preparation of Mr. Bourne’s working plan, 1915-1918.

162. “ General —During this period, particular attention was paid to thinnings,
the same felling cycle, introduced by Mr. Lushington, being continued. In 1916,
after it had been proved to the satisfaction of the Conservator, that areas could be
selected for the extension of planting, which would give complete success, planting

- was restarted on a small scale and extended in the following years. Inm 1917, on

the inquiry by the Conservators’ conference whether teak fellings could be extended,
it was suggested that the final fellings, to be preseribed by this working plan, could
be commenced.  One of the oldist plantations was clear felled and replanted during
this year and such fellings were continued in the following years. The large
guantity of teak supplied in these two years resulted in a great expansiou of the
ship bullding on the ccast. Finally, in 1918, the fellings in the natural forests, to
be prescribed by this working plan, were started. Of the roads, buildings, ete.,
copstructed during this period, the following may be mentioned. Forest guards’
quarters were built at Padukai in 1915-16, at Edacode in 1916-17, and at Arimbra-
kutta in 1917-18. A Tannah office was also built at Mundayanthodu Mukku in
1916-17. Wells at Nellicutta and Arimbrakutta were dug in 1915-17. The
Mundayanthodu Mukku road was constructed in 1916-17 ; the Mundakadavu-Padu-
kai-Chalikal bridle-path and the Pulimunda road were completed in 1917-18 and the
Nellicutta-Palat road was constructed in 1918-19. Owing to the new felling opera-
tions, the annual works of extraction, etc., were more than trebled. The greatest
credit is due to the subordinate staff of all ranks, with few exceptions. Without
the capable assistance of Mr. Swami Kutty, the Nilambur Range officer, whose
organization of the labour supply was admirable, these results could not have been
achieved. In December 1918, the writer handed over charge of the Division to
Mr. G. C. Robinson, under orders to complete the writing up of this working plan
in addition to his new duties. ”

G.—Period of Mr. Bourne’s working plan, 1918-1928,

163. Gemeral.—The past decade, though it commenced in an era of unprece-
dented prosperity, has proved to be the darkest period in the whole history of the
forests. Mr. Bourne commenced his working plan late in 1915 and had collected all
his facts by the end of 1918. At that time there was a tremendous boom in the
timber market and prices were still rising. All species were saleable at a profit—
often a very handsome profit—and the immediate adoption of the policy of tlear-
felling the natural forests and raising regular plantations of miscellaneous species b
artificial regeneration, on a large scale, seemed desirable. Recent teak planting-
operations (both on natural forest clearings and on sites of old plantations) had been
uniformly successful and no fears were entertained for the continued prosperity of
the plantations, The prevailing optimism was short-lived. Mr. Bourne left the
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Division in December 1918, and continued the preparation of hh¥s v}v)orkmgosrl{a:,
in addition to his new duties in the Forest College at Dehra Dun. Ing
to lack of help with the masses of figures which he was compiling 1n cox}llnexllon
with the working plan and the yield tables, he was unable to submit the I;ag
for sanction until early in 1929 In the meantime the Malabar rebellion ha
broken out. Most of the forest buildings Were destroyed and the whole orglz)ml-
zation of the division was plunged in chaos. Further, the scarcity of pa.m‘ ogs.
subsequent to flowering was much more serious .than he can have aDtl-(.:lpddte t,
8o that, even if his expanded prograwime of fellings could have been carne %111 s
and the matenal extracted to the riv%r bank, floating would‘ have bfeqn unpossll{ ble.
Also, the timber wmarket was exeeptionally dl.lu. His ambitious wor 1?lg

lan could not have been submitted under less favourable auspices. In {i
circumstances, the most that the Chief Conservator could. recommend was txg
Mr. Bourne’s proposals for working the existing teak plantations should be fol!oweh )
and that his other proposals should be re-examined when order was restored in (t1 e
division, and when the Chief Forest Enginecer ('wbo'_sc appointment was then un eli
consideration) would be available to give advice in the question of mechanica
haulage. The Government expressed their concurrence i this view in G.0. M'IS.
No. 931, Development, dated 12th July 1922. Thus the workiog plan has ne\ler
been sanctioned. Tts prescriptions have boen followed, more or less, as regards the
Plantation Working Circle. The replanting of teak in the sccond rotation has gl;'en
the mnst disappointing results, so far. Conversion of the patural  forests 11::15
proceeded on a modest scale. Except in small experimental areas, conversion ’:s
been confined to teak planting, and the results are indifferent in muuy cases OWINg L0
various causes, both administrative and natural. The re-examination of Mr. Bourne’s
proposals was commenced in November 1925, when tl_xo present wrifer was posted
as a Working Plan Officerin the newly-formed Working Plans Circle with orders t((i
revise the plan. The Chief Forest Engineer’s staff is now cﬂgf}g“'d 'n mappung an

enumerating the natural forests of the inaccessible workiug circle, wx‘_»h a view to
-determining the possibility of large scale development. Proposals for using a tractor
for extracting timber (chiefly from the final fellings in the plantations) havo been
formulated. The management of the forests during the _past decudg is described 1n
detail in a later section, so it is unnecessary to do thore, 1n the following p_amgr.aphs:
than to describe outstanding circumstances which have affected the administration of
the period.

164. 7he Mulabar Rebellion of 1921-22.— A history of the rebellion, except 1n
go far as it affected the Nilambur division, is out of place in this working plan.
The Administration Report of 1921-22 contains a very poor account ot what occurred,
8o the writer may be pardoned for the following somewhat lengthy narrutive. Many
of the facts have been obtained from Khan Sahib K. Kunhirayan who, as Range
Officer, Amarampalam range, rendered most valuable service to Government. In
the Nilambur locality the outbreak occurred on 21st August 1921, On 22nd August
the District Forest Officer (Mr. M. C. Chandy) and the Rangers of the Nilambur range,
together with their families, moved to Nedungayam, as being somewhat removed
from the centre of activities, and where they could rely on assistance from Ranger
Kunhirayan, himself a Mappilla, and a man ot influence in the neighbourhood. About
the 24th August a party of some 300 armed rebels went to Nedungayam and burnt
all the forest buildings, despite the Range Officer’s efforts to dissuade them. They
turned the Government elephants loose in the forest, but the Range Officer was able

_to send four elephants (on loan, at that time, from the Nilgiris division) up to the
Nilgiris, surreptitiously, through the forest, by a way known to their mahouts. The
main object of the rebels at Nedungayam was to convert the District Forest Officer
-and Rangers, and their families, to the Muslim faith, and they would have proceeded
to do so, by force, but for the Range Officer’s stratagems. He arranged that they
should be lodged in a good house near Karulai, and suggested that theiwr conversion
could be more satisfactorily accomplished by peaceful mesns. Having thus prowde’d
for their temporary safety, he himself, on the pretext of seekiug his mother’s
approval to his joining the rebels, went to Mambad, where he enlisted the support
of a Mappilla friend named Koyamamu Musaliar (who subsequently was made a
. Khan Sahib for his good services to Government). Together they mustered and
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-armed about 150 loyal Mappillas, and set out by night, in small parties, to Karulai to
defend the District Forest Officer aud other forest officers, and to get such informa-
tion as they could about the plans of the rebels. They found that the latter had
revived their inteution of forcible and immediate conversion. Thereupon Ranger
Kunhirayan by various ingenious ruses, managed to get the District Forest Officer
and his party tirstly to Nilambur, thence to Koyamamu’s house in Mambad, and
finally to Culicut, in boats, by night. When the rebels discovered ihat they had
been tricked, they burnt the District Forest Officer’s bungalow, the circuit house,
and all the buildings in the office compound at Nilambur.  As soon as they had got
the Distriet Forest Officer aund party to Calicut in safety, Ranger Kunhirayan and
Koyamamu returned to Mambad, and were able to minimize the theft of timber from
the Government rafts along the river and from river-side depots. While at Mambad,
the itanger got in touch with the Government elephant men, provided them with
food, and made them go out and find the elephants and prevent them from straying
to remote parts of the jungle. In this way all the elephants, with the exception of
one new capture, were eventually reeovered.  One of the elephants, Dostijehan, died
shortly after being brought back to camp, as the result of [9 gun-shot wounds received
from the rebels. Ile had been ¢musth’ and is said to have killed six of the
Mappillas who tried to take him away for their own work. One forest guard, one
reserve watcherand one tapyal peon were killed by the rebels. Seventy-two Govern-
ment buffaloes were slaughtered for food, and only ten were eventually recovered. At
the end of December 1921, Ranger Kunhirayan returned from Mambad to Nilambur,
and on his own imtiative colleeted ccolies and burnt the fire lines in the plantations
of the Nilambur range. In February 1922, having completed the fire protection at -
Nilambur, he went to Nedungayam and continued the work there. No damage to
the forests by fire 15 recorded, so it is unlkely that any serious Injury was sustained.
All the plantations formed in the monsoon of 1921 had to be repla;lted n 1922, as
they had failed, for lack of weeding. Replanting has met with little success. ’No
fellings nor thinnings were carried out during 1921-22,

The following list shows the value of the live and dead stock, stores, ete., lost |
in the rebellion and written off :— ’

BS. A. P
Cash - 519 14 3
Seventy-two buffaloes and one elephant 17,200 0 ¢
Misccllaneous stock, such as timber, bamboos, stationery, '
uniforms, ete . . 24,950 0 0
8tores (excluding buildings) 9,000 0 0
Buildings destroyed and damaged 41,240 0 0
Total ... 92,004 14 3

—_—

By February 1922, the rebellion was praetically suppressed, and the subordi-
nates returned to work. Inrecognition of his excellent service to Government durin
the rebellion, Ranger K. Kunhirayan has been the recipient of the title of Khan
Sahib.

, 165. Changes of officers.— The frequent changes of officers during the last period
have had a most marked deleterious effect on the administration of the division
Generally speaking, the selection of planting sites has been very faulty, Regene:
ration operations have often been carried out very badly, owing to inexperience of
local conditions, and the same must also be said of the thinnings in some of the
plantations. Labour has been allowed to get out of hand, and it is believed that the
work of some of the subordinates has not been as satisfactory as would have beep
the case with continuous supervision. Rates for all works have mounted up, in some
cases to an alarming extent. The frequency with which officers have been ’oha.nged
is seen from the following list, with dates, of the officers who have held charge of
the division i— .

Mr. R. Bourne from 1st April 1918 to 21st December 1918.
, @. C. Robinson from 22nd December 1918 to 15th January 1921,
,» F.D. Ardagh from 16th January 1921 to 4th March 1921, ’
» M. O. Chandy from 5th March 1921 to 17th August 1922.
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Abdul Quadir Sahib from 18th August 1922 to 25th May 1923.
Mr. G. C. Robinson from 26th May 19238 to 12th Auguet 1924,
Govinda Menon from 13th August 1924 to 26th August 1924,
P. W. Davis from 27th Augnst 1924 to 14th October 1924,
D. F. Stileman from 15th October 1924 to 5th December 1924.
A. F. Minchin from 6th December 1924 to 3uth April 1925,
A. C. Littlewood from 1st May 1925 to Ist April 1926,
C. M. Kushalappa from 2nd April 1926 to 11th May 1926.
A, C. Littlewood from 12th May 1928 to 17th June 1926.
E. M. Crothers from (8th Juce 1926 to 12th April 1927.

,» C.M Belliappa from 13th April 1927 to 3rd June 1927

» BE. M, Crothers from 4th June 1927 to date.
Changes of the officers in charge of the Nilambur range have also been the

rule, though not to the same extent as in the division.

166. The floods of 1924.—A general account of the damage done by the 1924
flonds has been given in the section on injuries to which the crop is liable, and the
compartment histories contain notes on the injury to the compartments affected.

16%. Teak regeneration with field crops.—In 1926 and 1927 practically all the
teak planting on clear-felled sites of the old pluntation was done in conjunction with
field crops. This innovation was ordered by the Chief (onservator following a tour
of inspection in Travancore where this method of regencration is attended with
excellent results. It is regrettable that the method was not tried tirst on an experi-
mental scale. Conditions 10 the Nilambur plantatious are quite dissimilar to those
obtaining in the localities in Travancore where the inethod is so suceessfully practised.
As a result of this departure from the usual practice, practicully the whole of the
1926 regeneration arca in the Plantation Working Circle has been an utter failure,
and the 1927 area is a partial failurc and will require extensive replanting in 1928.
The ‘ ponam ’ method was also tried in small arcas, both in 1926 and 1927, on
natural forest clearings. On such areas results are better but except in small patches
none of the results can be considered good.

SROTION Z2—PAsT SySTRMS OF MANAGEMENT AND THEiR Rrsvnrs—1343-191K.

168. General.—In the previous section since it seemed the most suitable and
clearest method, the general outline of the history has been dealt with by periods.
In this section, however, it is proposed to discuss the past treatment of the plantations
and natural forests separately and by subject hcads, formation, tending, protection,
etc. This method permits of easy reference being made to the past treatment on
any particular subject. The reader, having obtained a gencral idea of the history
and the conditions prevailing from period to period, will, it is hoped. he in a position
to appreciate the details of the past treatment, the reasons for its adoption, the
correctness or otherwise thereof and its results. Since the dangers to which the
natural forests and plantations are exposed and the precautionary or remedial
measures adopted are frequently common to both, the protection of the forests will
be dealt with under one heading.

A.—Plantations.

169. Methods of formation adopted.—Unless otherwise specified, the plantations
refer to teak only. 1t took Mr. Couolly exactly two seasons to realize that success
in raising teak could not be attained by scattered sowings and transplanting of
natural seedlings in the forest or even in oper patches. e, then, immediately
started to try and raise seedlings from seed in a nursery. As has been recorded in
the previous section, some seedlings were successfully raised in 1843, The history
of the evolution of the method followed at the present time will be traced in the

llowing paragraph :—
fo (g)mei nlzirserz'es.—The first success was obtained by sonking the seed in cold
water for twenty-four hours, piliug them in small hcaps covering with straw and water-
ing them daily until germination comn.cueed. This procedure was shortly modified, in
that the seeds were removed from the heaps after three davs and BOWN, AN inch spart,
in nursery beds, ready prepared. The sowing was completed by the 1oth April, that
;s about six weeks before the normal burst of the south-west monsoon. In prepar-

ing the nursery beds, a light fresh soil was selected, close to the river; the surtace
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-was covered with a thick layer of fallen leaves, litter and wood ashes and the whole
well dug into the ground. Beds were formed about 3 feet broad and 15 to 20 feet
long. After sowing the seeds, they were covered with a layer of fallen leaves and
straw, which were kept in place by sprinkling « little earth on top. The beds were
then watered once a day, morning or evening, the seeds germinating after ten to
fourteen days. Thismethod was followed by Mr. Chatu Menon up to 1862, after which
Mr. Ferguson introduced certain modifications. With slight alterations, his method
18 followed to-day and it is worth quoting the deseription of the method, which he
wrote out in [1863 :—
“(1) Collect seed from trces with a clear stem, free from decay and of

vigorous growth ; February the hest month to collect in.”

“(2) Preparation of nursery beds.—Select good free soil, dig 12 inches deep
(now dug to 3 feet), removing weeds, roots and stones ; when caked, the soil should
be reduced to a fine mould and the nursery levelled ; line of beds 31 feet wide and 1
foot space betwixt euch bed and its fellow, then raise an outer edging round each
bed 3 to 4 inches high ; beds, when thus finished, will be about 2} feet wide between
the edgings and 120 scers of seed will suffice for 150 feet in length of the above-sized
beds ; sow from 2nd to 15th Apiil before sowing, steep the seed 48 hours in water,
then sow and cover with a thin covering of fine soil nearly 3% inches (now about the
thickness of the seeds), then cover with straw to retain the moisture; betwixt the
soil and straw a very few small twigs without leaves to prevent the straw from
being washed into the soil by water ; which, if allowed, isapt to destroy the young
scedlings on its (straw)removal. ‘Water daily copiously, say, a common earthenpot of
water to each two running fect of length of bed less or more according to free soil or
otherwise ; in this way the seed will germinate in from 10 to 15 or 20 days or more
according to frecness of soil ; water less as the plant strengthens but keeping up
sufficient moisture till the monsoon sets in from the first to the third week in June,
when the plants will be from 4 to 8 inches high and ready for planting out
permanently.” Mr. Hadfield used to soak the seeds rather longer. This is, however,
not neceesary. ltle also sowed the seed later, about the 25th of April,in order to
obtain smaller plants.  This hus been found to be unsafe, since the monsoon has been
known to set in as early as |12th May. If the monsoon ie late, the biggest plants can
be set aside, only the smaller plants being utilized.

(b) Selection of site for planting.—The great importance of this question and the
frequent faulty sclection of site in the past has been referred to . . .
In 1843, Mr. Conolly was warned by Dr. Roxburgh of Caleutta, to avoid
low-lying, inundated land for planting. This advice was strictly followed until
18565, at least there are no failures in the plantations up to this age, due to the
swampy nature of the ground. On the other hand, there are considerable failures in
plantations from 1850, due to extensive planting on laterite soils, parts of which
were entirely unsuitable. In 1863, Mr. Ferguson recorded that marshy and laterite
(rock) soils were quite unsuitable for planting. He again emphasized the latter point
in 1874. This was probably due to the fact that considerable areas in 1868 and
1878 were failures for this reason. Nevertheless he continued to include such areas
in the further sites selected by him. Mr. Hadfield included a certain amount of
swamp and laterite outcrop in tbe plantations formed by him. In 1896,
Mr. Lushington drew attention to the failures on these classes of soils When pro-
posing the extension of plantations in the Karumpoya block, he stated that there
were not less than 2,500 acres (allowing over 1,000 acres for marsh, hills and
places far from rivers, etc.), chiefly of first-class soil. Unfortunately he did not
distinguish between the open swampy forest and the fully stocked swampy forest,—
stocked with such species as Terminalia tomentosa, Lagevstroemia Flos-Reginae and
bamboo. When clear-felled and planted with teak, the teak failed and the area
became an open grass swamp. From 1897, soveral such areas were included in the
new sites. In 1905, when selecting further sites for planting and marking them on
the map, he again excluded only the open swamps. ‘To prove this fact is easy, for
there are many examples in the Karumpoya plantations, where they border on forest
as yet unplanted, though selected in the past for planting, in which the swampy
pature of the locality is evident. As recorded in the last section, extension of planting

-was put a stop to in 1912, on account of the failures, which were attributed mainly
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to want of weeding. Experience has shown that no amount of weeding will make:
teak thrive, while it will never survive, as a complete plantation on such areas. It
must therefore be recognized that alluvial soil, whatever its depth, is unsuitable to
teak unless properly drained. Asregards the failures on laterite soils, the insufficient
depth of the soil is the primary cause. Wherethe hard laterite rock is close to the
surface, the soil becomes so shallow and so coarse that it cannot retain sufficient
moisture for the growth of the teak plant after a few ycars.

(¢) Preparation of site for planting.— After failing to obtain sucress with natural
transplants in the forest, Mr. Conolly, 1 1843, started to cut down and burn
all growth other than teak. In these clearings seedlings were transplanted,
but, with complete suecess, apparently only in the open. For, from the ensuing
year, the forest on the sites selccted was clear-folled, except for promising young
teak poles, aud the debris burnt. Writing in 1816 Mr. Conolly eommented on
the mueh better results obtained on land which had been clear-felled and burnt
in contrast to some open grass lands or glades, which he had planted up with
the idea of saving the expense of clearing the jungle. Recent experience has
shown that the fiercer the fire, the better the resultant growth, at least in the first
year. This may be due to several causcs, separate or combined :-- the quantity of
mineral ash returned to the soil ; the complete oxidation, particularly of acids in the
soil ; the thorough aeration of the upper layers ; and the complete destruetion of
roots and seeds of weeds. lhe difference in the awount of weeds, that spring up
during the first year, in areas where the intensity of the fire was great or little 1s
amazing. The amount of debris available for burning is thus of great importauce.
In new clearings of natural forest there isnever auy scarcity. [n elearings of old
plantation, however, when all the timber and some of the branchwood it the form of
spokes and felloes is removed and when there is little undergrowth, it is ditfieult to
obtain a sufficiently fierce fire. Under such circumstances, the branchwood of the
teak should on no account be disposed of as fuel or by a process of destructive
distillation. Iv the same¢ way, if an arca is cleared and burnt but not planted
immediately and after a year or two is reburnt and plauted the resultant growth is
very poor. This would appear to be due to an injurious effect of the weed growth
on the soil and an insufhicient amount of material on reburning to counteract it.
Probably incomplete combustion or oxidation of acids. In connexion with the old
record that teak poles were not felled ou sites for planting, confirmation of this is
available at a later date. In December 1859, one Corporal Ilall was sent by
Dr. Cleghorn to fell some of the ® ripe-teak,’ which, he stated, had been loft standing
when the plantations were formed. Corporal Hall reported that he had felled 40
such trees, each almost 15 cubic feet in contents, The record of work done shows
that these trees were felled, partly from Aravallicava 18414, 15 years old and partly
from Mulathamanna 1848, 11 years old. If the cubical contents, as reported, 18
correet, such trees must have been promising poles when the plantations were formed.
Again, Mr. Ballard, the Collector, writing in 1862, stated : « There is a good deal of
large teak, scattered about up and down the plantations. [t proves to have been a
mistake leaving it,as all the young teak ncar are stunted.” It may, thercefore, be
assumed that, from this time or even before, the areas were absolutely cleared. The
damage to the surrounding seedlings by ¢ drip ’ caused by leaving trees on an area, is,
here, well emphasized. There are, however, some examples in later plantations of
rosewood trees, which are obviously older than the teak. This is explained by
Mr. Ferguson, who, wiiting in 1574, noted that a large number of rosewood secdlings
bad been conserved, subsequent to his taking over charge in 1862, on sites for new

plauting. Insome cases they must have been good sized poles. but, no doubt, he
considered it an advantage to obtain a few rosewood at the expense of some teak.

(d) Espacement of planting—(On Doctor Roxburgh’s advice a regular close
espacement, 6—10 feet apart, was adopted from the start.  From a memorandum pre-
pared by Mr. Chatu Menon in October 1857, it appears that the actual espacement was
in the Quincunx form, the sides of the square heing 7 feet. This meaus that the plants
were about 5 feet apart. Mr. Fergusou,in his prescriptions for plant;iug, noted that a
distance of 8—8 feet apart proved the best.  Colonel Beddome, in his report of 1877,
was more exact and stated that the planting at that time wasin squarespacing 63X
6. 1t is probable that this espacement was followed throughout Mr. Ferguson’s.
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ing in 1886, according to Colonel Campbell
/' 8. This was regularly adopted up to
.~ advisability of wider planting. He
on of square spacing, 9 X 9’ instead of
f one acre by Rs. 10. His estimate

time. From the recommencement of plant
Walker’s scheme, the espacement was 6
1904. In 1904, 'Mr, Brasier discussed tl
prepared estimates to ghow that the adopti

8’ X 6" would reduce the cost oi formation © ) .
of planting 9’ % 9 is unsound. because he reduced the cost of weeding 1in propor- -
bl

i the reas he should, ii anything, have raised it.
}llin?lu;giﬁ}:mrg?lt]ﬁgdp:&l‘:ﬁgi;(;iI:;lg:ttsflgvrfferred to the fact that thinnings would be

; 1, 1 . apli f small dimensions would not be
postponed and, in consequence, unsaleable saplings oL 8 0S10 hat |
8o numerous. He claimed further a lvantages for wider planting: (L) that less
labour would be required ; (2) better developmf’?nt of crown. Fm/ally Pe ad‘éqcatetd
that part of the area planted should be 6" X 0 and the other 9’ X 9 according to
the quality of the soil. The 1904 plantation was planted on this prmmp.l?; C'Mr.
Lushington, in dealing with this question 10 his revised w‘orkmg‘plau, wrote : .(t))lll-
sidering that all our planting 1s now “oue on ﬁ,tst-c]ass_ soils there can be n-({lpt?)sm e
danger n wider planting and, in addition, I claim for it that the plants wil t',conm;
better able to withstand wind in later years. There is, however, the objection o
two parts of a plantation requiring different.troatment_ af the pl,antmlg 18 donlcla pa(tirtly
6’ X 6" and partly 9’ % 9. If the planting is done uniformly 8 x 8, we shall re uci
the number of plants from 1,210 to 680.” He. f:heref’ore, prescribed a con(sitalr)x
spacing of 8’ X & and, in spitc of Mr. Fardley Wilmot’s suggestion, accveptﬁh hy
Government and incorporated in tite plan, that the spaecing :‘houl.d vary ng' iclle
quality of the soil, his original prescription was followed. Now 1t seems 'lgthy
probable that this wider spacing, particularly on good soils, has I_’esulted in the
natural forking, in the third to the tifth year, of an undue pll'OpOI‘tl’OIl of the trees.
Commeneiug with the portion of the 1901 plantation, planted 9 x 9, and through-
out the subscquent plantations, planted & X &', a very high proportion of the stems,
patticularly of fast growu dominant trecs, are forked naturally at from 10 to 40 feet
from the ground. A simple theory may .bc put forward to aceount for this pheno-
menon and peculiar coineidence. The height gx:owth of tzak, during the first two or
three years of life, is so great that all the energies of growth are f:(}neexltrated on the
leading shoot, so that few and frequently none of the lateral auxiliary buds develop
into branches. From the end of the third to the fifth year, the tree commences to
form 2 crown. The closer, within limits, the spacing, the longer tins erown develop-
ment is delerred-—the tree is not encouraged to develop its lateral branches and the
conducting tissues. which feed the lateral buds, lying, as they do outside the main
tissues which feed the leading shoot, are not stimulated. The tree simply continues
to develop its leading shoot at the normal rate—the height growth 1s m.amtalned and
the diameter growth is not encouraged. If the planting distance is so inereased that
the plants do not close up by the end of the third year, the end of the period of
maximum height growth, lateral branches are then vigorously developed, resulting
in such stimulation of their conducting tissues, that the time soon arrives when the
terminal auxiliary buds developas soon as or before the bud of the leading shoot.
Natural forking results. There scems to be lttle doubt that the increase in the
planting distance, frow 6 to 8 feet, had this result. This forking, at such heights as
10 to 40 fect, is difficult to remedy by pruning. Indeed no such pruning was done.
When, therefore, the writer, after thinning plantations, planted 6" X 6, came to thin,
for the first time, the plantations, planted 9" < 9" and .8’ X &, he was confronted with
an extremely ditficult operation. 'lime and time again a forked domlfl?.nt tree had
suppressed the four trees nearest to 1t ar}d had therefqre to be left. They were too
old and the limbs too big to permit of satisfactory pruning. The value of these trees,
muny of which will have to remain till .the final erop, will I?e greatly reduced.
Under these circumstances, when the planting was recommenced in 1916, the espace-
ment was again reduced to 63" X 63" and 6" x 6’.  The adoption of an espacement
61 x bY on good solls was declded apon for 1_;he glmple reason that the exact espace-
n?ent of the t:ees left standing ‘df_tel‘ any thinning must depend upon the prlgmal
spacine. It was found by experience that, after the first and second thinnings,
Ph, | ci.ake lace during the period of most rapid growth, the best average spacing
zotxclci i‘eéxlltp from an original planting espacement of 63 x _6%'- Mr. Kardley
Wilmot’s sxuggeﬂti‘m:th"”‘t the method of planting closer in the lines with the lines
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wider apart might be tried, was not followed, so that it 1s 1mpossible to say whether
such espacement would result in undue natural forking. The close spacing, 65 x 63’
and b’ x 6, adopted in the past, resulted in such straight, undivided stews, that it
should be departed from in the future only for silvicultural and not economical
reasons. Such economy may well prove to be false econowmy in the end.

(¢) Planting vut.—From the commencement, holes. 12 inches squire, were dug,
into which the plants were put. The ground round the hole used also to be hoed up.
The digging of the pits one foot square has been and is followed to the present day.
The position of the pits 1s acrurately marked out aceording to the espacement adopt-
ed. The earth is removed and heuped by the side of the pit. As soon as the pits
have been mspected to ensure that they are of sufficient depth, the carth is replaced.
The actual method of planting has not varied muech ~ Mr. Chatu Mernon used to take
up the plauts from the nursery, with a portion of the mould attached to the roots so
as to protect the tap-root, and plant them direct into the pits immediately after the
first heavy rains of the monsoon. For the first week or 10 days he used to water the
plants on any day ou which there was no ruin.  For the first two or three wecks each
plant was protected by a small enclosure, two fert in diameter, made by striking
leafy branches iuto the ground and bent over the plant. On the advice of Dr.
Roxburgh, he used to plant only small seedlings, as the risk of damage to the tap-root
was then minimised. Mr. Ferguson used to cut and shorten the tap-root to six
inches when lifting the plant from the nursery bed. He drew attention to the fact
that, stter about three months, the seedling’s tag-root rapidly swells like a carrot and
that such seedlings are not suitable for planting. Ile, thercfore, laid stress on the

advisabllity of using small scedlings and, for this reason, deferred the sowings from
the 15th to the z5th of April. He discontinued the watering and the ercetion of
protective enclosures for each plant Mr. Hadfield disagreed with the cutting of the
tap-root, and wus not in favour of taking up the plant with a ball of earth as this
added very considerably to the cost. He selected only small vigorous scedlings,
which were just beginning to send out a new pair of leaves, and snipped off all the
leaves except the terminal pair, because the heavy rain spattered mud on to the
leaves and frequently bent the plant over to one side. In dry weather especially he
dipped the roots in liquid manure before planting.. He also considered it necessary
to put the plunt in well above the collar, in fact to cover the two lower leaves, a the
heavy rain in this locality was so apt to earry away the loose soil and wash the plant
out 1f 1t was not deeply embedded. This method has been followed to the present
day, except that the plants are not dipped in liquid manure and planting is never
done in dry weather. Recent experience has shown that 100 per cent success can
only be expected when the planting out is executed during actual rain or on cloudy
days and such weather continue+, with daily rain, for at least two or three days after
completion of the work. If there is much sun on the day or for a day or two after
plantlpg, 90 per cent or more of the plants wilt and die, having to be replaced when
the rain recommences. Not only is much replanting necessary, but the difference in
the resultant grcwth during the first year is enormous, The abnormal monsoons of
1917 and 1913, particularly the latter year, in which the first burst of about a fort-
night’s almost continuous rain was followed by a long break and spell of cloudless
days, exemplified the results of such conditions. At the end of the year, the amaz-
ing differcnec between that part of the plantation, which was completed a day or
two before the end of the first burst of rain, that part completed only on the last day
or two of rain, and that part, the planting of which had to be deferred until the rain
recommenced, had to be seen to be appreciated. The early mousoon of 1918,
bursting, as it did, on the 12th of May taught one further lesson. The fellings must
be completed in time for the outturn to be removed ; the area to be burnt, and the
unburnt debris to be cut up, piled and reburnt before the end of March. The area
can then be pitted in April as soon as the ground is softened by the first showers
and will be completely ready for planting, however early the monsoon bursts in May.
Owing to scarcity of funds in 1917-18, the clearing of the area had to be deferred
until after the 31st of March with the result that it could not be burnt completely
and was not absolutely ready for planting on the 1:th of May.

(f) Weeding in the year of formation.—The old records show that Mr. Chatu
Menon used to clear the weeds for two feet around each plant, hoeing up the ground
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in addition. In 1857, he recorded that these weedings were carried out as often as
necessary. Beyond this, there are no details, but the complete stocking of the
resultant plantations, on good soils, shows that the weeding was never neglected.
Mr. Ferguson carried out four and Mr. Hadfield three weedings in the first year.
Mr. Lushington Jeft the number of weedings to the discretion of the Distriet Forest
Officer ; three weedings were generally made. Recent experience is such that, if the
first weeding is carried out before the weeds fruit in late July or early August, and,
if strips, four feet wide, two feet on each side of the rows of plants, are absolutely
clean-weeded, a second weeding in September-October is generally sufficient on
good voils. 'Three, however, are necessary wherever the teak growth is backward.
The grcund should then be clean-weeded for two feet all round the small plants. It
is most important that this should be done in December, while there is still plenty
of moisture in the soil. 1f not carried out till January, the weeds have so lowered
the actual water content of the upper layers of soil, that the sudden exposure of the
teak plants causes them to wilt and die. As noted in the previous section, the
fiercer the preliminary fire, the fewer the weeds that spring up. Patches have been
geen on which ovly a few scattered weeds bad to be pulled up at either weeding.
That neglect of weeding in the first year will result 1 practical failure of the
plantation is illustrated by the Karumpoya plantations of 1907, 1908 and 1909.
"The best example is that of 1907, where it adjoins the plantation of 1901. On the
1901 side of the fire line is a fully stocked area, mostly average quality; on the
other, the 1907 side, an irregular stocked area, with small patehes of average quality
teak scattered in an otherwise blank area, except that the blanks are stocked with
weeds, grass, lantana and natural regeneration of Lagerstroemia microcarpa, Termi-
nalia paniculata and Mucaranga Roxburghii. On such an area the height growth
during the first year would have been from 2-6 feet, unless the plants had been
smothered by weeds. In the second year they would have put on about seven fect
in height, being free from the danger of weeds early in the year. The monsoon of
1907 was also an cxtremely favourable one, as is evidenced by an examination of
~the rainfall records. Under these circumstances, there is no doubt that the failures
in this area are due to neglect of weeding in the first year. Indeed, the importance
of the weeding in the year of formation cannot be over-emphasized. In 1868, with
the idea of reducing the amount -of weeding necessary during the first year,
Mr. Ferguscn experimented by sowing paddy between the planted teak. over an
area of one acre. Five paras of seed were sown and, in October, 38 paras were
reaped. In reporting on this experiment, Mr. Ferguson stated that the growth of
the teak in this area had been very much retarded in comparison with the surround-
ing area, which was treated in the ordinary way. In other areas, during this year,
native vegetables were grown between the teak, with the same evil results.
Judging by this experiment and the effect of only cutting the weeds instead of
clean-wecding, the presence of any growth, in proximity to the teak plants, retards
their development. During the months of heavy rainfall such growth retards surface
evaporation and drainage. 'With such heavy preeipitution as occurs, even the most
porous soils beecome water-logged unless freely drained on the surface. Such water-
logging results in the exclusion of oxygen from the soil, consequent bad aeration and
retarded growth. Even on the best drained soils the growth of the shcot of teak is
very slow during the rains. Soon after the rain ceases it develops rapidly. This is
undoubtedly due to good aeration. On badly drained soils or if dense weed growth
is permitted the soil remains badly aerated even after the monsoon. Under such
conditions the rapid development of the shoot does not follow. This, it is believed,
is the explanation for the necessity of clean-weeding during and immediately subse-
quent to the monsoon.

170. Preliminary tending for the proper establishment of the crop.—The prelimi-
nary tending, necessary for the proper establishment of the young crop, varies to
some extent according as to whether the plantation is on a new site or on the site of
clear-felling old teak plantation. The difference will be explained in the last of the
following paragraphe: —

(a) Weeding from the second year onwards.—Whereas Mr. Chatu Menon weeded
whenever necessary, Mr. Ferguson prescribed four weedings in the second year,
three weedings for the next three years and two for the sixth year. Mr. Hadfield
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reduced the weedings in the second year to three and in subsequent years to two.
Mr. Lushington, in 1895, left the number of weedings to the discretion of the
District Forest Officer, but in 1905, at Mr. Eardley Wilmot’s suggestion, the
Coneervator preseribed that, as a general rule, the following number of weedings
would be required :-—

Plantation Number of weedinga.
in it r—‘ N
wa.r. First-class Seooud-clase
. . soile. saile.

—_— N

Second

Third

Fouith

Fifth

Sixth

Seventh ee

Eighth .ee ..

Ninth o ..
Many of these weedings were actually found unnecessary. At the present time,
it the weedings of the first year are properly executed, one weeding on first class and
two or possibly three on other soils are required in tho second year, while in the
third year weedings are only required on poor soils. There is little doubt that many
of the weedings, which used to be carried out from the second year onwards, were
totally unnecessary and used to waste the time of labour, much needed on other
works. lt seems probable that many of such weedings were merely carried out for
the appearance of the plantations, for both Mr. Ferguson and Mr. Ifadfield had a
horror of undergrowth.

(b) Pruning.—'The first record of pruning operations dutes from Mr. Ferguson’s
time. Prior to that, deformed stems are recorded as being removed in thinnings.
Though Mr. Ferguson carried out pruning in plantations up to 20 or 30 years of
age, Mr. Hadfield, afer two years, confined this operation to the young plantations.
Mr. Lushington considered that it was only necessary during the first three vears
and in both of his working plans prescribed the pruning of forked stems and the
cutting of strong lateral shoots that might appear within this period. In 1904,
Mr. Brasier proposed pruning in older plantations, but this was not approved of by
Mr. Eardley Wilmot. These operations have been carried out. In addition, owing
to the undue forking in plantations, planted 8' X 8, a certuin amount of prumng was
attempted after the first thinnings. [n recent plantations, it has beeu found that
easily the best time to carry out the pruning necessary is at the beginning of the
second year. The small seedlings often get damaged during the first yvear, both by
cattle, deer and monkeys which destroy the succulent leading shoot resulting 1n
unnatural ferking. Experiment has shown that, it the branch or fork is cut off at the
beginning of the second year, hefore the heart wood 1s formed, it is not only very easy
to do, but the wound also heals very quickly, the shoot straightens and, at the end-of
the year, it is often very difficult ta tell that any pruning has been done. By
leaving the pruning to the eud of the sccond year, the side branches and particularly
the forks have become stout and woody ; a very sharp knife and considerable skill 1s
required to remove them ; they take many times as long to cut, the pruning being
therefore, very much more expensive and, what i8 most important, the stem is badly
misshapen and will not always beal.

¢) Preliminary thinning.—This operation is confined to plantations on sites of
old clear-felled teak. Since these fellings were commenced in 1917 only, the history
is very recent. When clear-felling was ordered, it was realized that a considerable
amount of natural regeneration would be obtained but that an irregular distribution
might be anticipated. The area was, therefore, planted up in the ordinary way in
June. A weeding became necessary in July and, since natural seedlings had just
appeared, this weediug was carried out in such a way that the majority of such
seedlings were preserved. The cost, however, was very high. It was found that,
whereas the natural seedlings were very dense in patches, the seed having been
washed down and deposited, there was hardly a seedling to be found over consider-
able areas. If natural regeneration had been relied on, such blanks would have
had to be planted up very late in the season. In subsequent weedings also, the
natural seedlings were preserved, with the result that, at the end of the year, patohes
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-of an almost impenetrable thicket had been formed. Experimentally <it was found
the majority of the planted seedlings having survived, that these thickets could
easily be thinned out to the original planting distance, by checking the transplants

in the rows and cutting back all the others. At this period, few of the planted
seedlings had deen suppressed, so that the resultant crop was regular and even-
spaced, conditions which are essential for such a fast-grown species. If any of the
planted stems were forked, they werc pruned, while if they were suppressed or
deformed, the nearcst natural seelling was retained. This treatment was carried out
throughout the plantation, with the exception of a small experimental plot, which
was left alone. At the end of the second year, the plants in this area, 10—20 feet
high, were already divided into the three classes, dominant, dominated and sup-
pressed. 1t was found impossible to carry out a mathematical thinning, for the
planted stems were frequently suppressed. Indeed, it was a most difficult operation
and often lipossible to obtain a regular even-spaced erop. After this experience, no
attempt was made, 1n 1918, to rely on natural regeneration or to preserve natural
seedlings during the first weeding. In this way, any thinning necessary could be
reduced to a minimum, while the operation could be combined with the pruning at
the commencement of the second year.

171. Cost of formation and preliminary tending.—For purposes of comparison at
different periods in this locality and with other divisions, it 1s simplest to note the
oumber of coolie units rather than the cost.in rupees. Though the total cost per
acre in the year of formation is greater to-day than in Mr. Hadtield’s and
Mr. Ferguson’s times, when memoranda of planting expenses were prepared, the
imcresase 18 solely due to the rise in coolie wages. On the other hand, the cost of
preliminary tending is reduced. The following statement gives approximately the
number of voolic units for each item of work per acre:—

[temn of work. Approximate
number of
coolie units

per aore.
(«) Year of formation —
Firing the debris after removal of saleable outturn 1
(ross-cutting remains of the first burn 14
(lollecting and piling in heaps and burning clean 40
Liniug, marking, pitting'and planting ont 14
Weediugs and replacing of casualties ... . 25-27
Collection of seed, preparing, sowing and watering the nursery o
beds .-
() Prelinivary tending —
By Mr. Ferguson. Weeding and pruning 110
By Mr. Hadfield. Do. . 74
At the present time. Do. , inclu- { Good soiis ... 15
sive of preliminary thinning<{ Average soils. 27
where necessary. - Poor soils ... 53

The total cost of formation, allowing for small contingencies, used t» come to :—
[a Mr. Ferguson’s time ... Rs. 54%; Re. 27 in the first year and Re. 273

thereafter.

In Mr. Hadfield’s time ... Rs. 51; Rs. 30 in the first year and Hs. 21
. thereafter.

At the present time on the Rs. 525 Rs 40 in the first year and Rs, 12
average. thereafter.

It must be noted that the above figures are for average monsoons, that they may
be reduced with favourable rainfall and must be increased in bad years,

172. Subsequent lending.—Since the praning of the older plantations in the past
has already been recorded, the tending operations, now to be considered, are the
.clearing of undergrowth and of parasites, and thinnings.

(@) Clearing of the undergrowth.—Subsequent to the weedings Mr.
Menon preserved the undergrowth, but from 1862 M. Ferguson comrge’nced toct?lttu
it annual!y. It seems th-at hl§ reason for commencing this was due simply to }?’r
training in Scotch plantations, in which undergrowth was discouraged. N oys ious
fires oc(f:iurred ﬁmtﬁ }1%6?& 80 that it is doubtful whether he was 1nfluenced le)’;ut)gs
. f fire. r. Hadfield conti i e
foar 0 inued these clearings, though only every other year.
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As h_as a]ready .been noted, Mr. Lushington, in 1895, digcourage‘d anh regular
clearing, except just prior to thinning, leaving the decision t© the discretion of the
Distriet Forest Officer., Writing 1in 1904, he stated that the plearlng had been
stopped to a certain extent, but that too muc,h licence had beel gven to t_he Kange
Oﬂicgr: At the same time, considering that Messrs. RibbentropP and Brasier would
prohl_bl't_the clearance of all undergrowth, he was of an opinion t:hat such total
prohibition would be dangerous, particularly in respect of fire. His preseription,
therefore, may be quoted :—¢ 1 wish it to be clearly understood that I am not
adv.ocating a general clearance of the undergrowth, which has already doue much to
enrich the soil and improve the plantations, but I do think that there s considerable
danger in the undergrowth and that the best time for its removal 18 at the eund of
every five years immediately preceding the thinnings. I shall, therefore, prescribe
as follows: ¢ Before commencing marking for thinnine. the Distriet Forest Ofticer
should personally inspect the area to be thinned, and decide which compartments, or
part of the compartment, require weeding. This ingpection should, as u rule, be
carried out during the first break in the south-west monsoon, 8¢ that the operation of
th\lnpmg and dragging ean be carried out without difficulty.””’ Mr. Eardley w.'h"Ot
considered that Mr. Ribbentrop’s views had been misinterpreted- The conclusion of
his opinion may be quoted : ** Undergrowth is necessary to the wellare of the teak
and should not be interfered with unless it is injuring the principal species.  Its
removal in order to make the forest accessible is a question entirely apart on which
the local officers must decide the neccessity.” Accordingly Mr. Lodge, the Conser-
vator, prescribed that the undergrowth should not be interfered with except for the
maintenance of fire lines, ete. ; to permit of aceess to sample areas; the removal of
weeds, noxious growth and climbers prior to a thinning und at other tumes only with
the previous sanction of the Conservator. From that date, no clearirg has been done,
except the cutting of climbers and the clearing of parallel1 lines, prior to thinning, in
ordex_' to facilitate marking. Nevertheless, when felling and dragging takes place,
cousiderable damage is done to the undergrowth, preventing it from becomiug too
dense. The result of the regular clearing from 1862 to 1896 and the partial clearing
up to 1906 is a scarcity of undergrowth in many of the older plantations. This has,
unquestionably, acted deleteriously on the soil. During tho growing seuson the
teak canopy gives good shelter to the ground, while in the monsoon the inteusity of
the sun’s rays is not great. With the fall of the leaves, however, the sun beats
intensely on the fallen leaves and the soil, causing rapid disintegration and decompo-
sition of the soil and any organic matter present,  In fact, there is no ac cumulation
of humus and the surface soil is easily washed away in the ensuing monsoon.
Wherever an evergreen undergrowth is present, grass “and herbs have disappeared
and an accumulation of organic matter and the formation of humus 1s to be seen.

(b) Clearing of parasites.~The cutting off of branches, infected by a speeies of
Loranthus, was commenced from 1867, when this pest was tirst noticed. 'T'he opera-
tion was carried out irregularly at first, but in more recent times has been preseribed*
for the year in which the thinning is executed. Coolies were sent up the trees to
cut off the infected branches, which were then collected, piled and burnt. In 1905,
Mr. Lushington prescribed that these branches should be stacked and measured,
prior to burning, a practice which had been followed for the previous few years.
This was later discontinued, for the best check on the execution of the work is to
inspect the plantation when the trees are leafless and the presence of any further
parasities can immediately be detected.

(¢) Thinming.—In 1851, Mr. Conclly obtained permission for Mr. McIvor, the
Superintendent of the Horticultural Gardens at Ootacamund, to visit the plantations
and advise upon the necessity of thinping, which he considered to be necessary.
Mr. Chatu Menon was unfortunately absent during Mr. McIvor’g visit and the latter,
failing to see all the plantations, only advised pruning. On g fyrther request from
Mr. Conolly, be again visited the plantations in 1852% and marked for telling the
crooked and digeased stems in the plantations of 1848 and 1844. Later in 1854
in a letter, dated the 30th Jupe, he advised the thinning of further plantations’
and the removal of ‘one tree from between every two. [, o subsequent letter
dated the 4th November, with reference to thinning, he gtared that the Work’

‘‘ requires much judgment, as well as a perfect knowledge of the matter, so-
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as to be able to retain only such trees as are free from disease and of a robust
bealth, clearing away such asare stunted and deformed, and this selection must
not interfere with the trees being left at regular intervals”” He was then asked
to earry out these thinnings himself during the ensuing dry weather. Meanwhile,
Doctor Gibson, the Conservator of Forests in Bombay, and his assistant in Kanara,
inspected the plantations in November 1854 and advised the thinning out of one-fifth
of the smaller trees and a further one-fifth after seven years. Early in 1855,
Mr. ‘Melvor earried out the thinnings in the plantations of 18458 and 1846. From
present knowledge of the approximate number of plants, which survive per acre
at ten years of age and from the records of saplings felled. Mr. Mclvor must
have removcd between one-third and one-half of the number of stems standing.
In 1857, Doctor Cleghorn, in a letter to the Collector, wrote : ** There seems to be only
one esscutial to the eutire success of this great experiment, viz., the careful, syste-
matic thinning and pruning of the plantation. The good effects of Mr. MeIvor’s
visits to Nilambur are manifest.” In October 1857, Doctor Cleghorn again visited
the plantations and left Corporal Hall to carry out some thinnings. From October
1857, statements of work done each month are available, and from these statements it
appears that Mr. Chatu Menon commenced hinself to thin out saplings which stood
too close togeiher. Karly in 1858 Mr. MeIvor again visited the plantations and
thinned several of thewn.  From this date thinnings were carried out fairly regularly.
Yet the reports of inspecting officers, Mr. MacGregor in 1859 and 1860, Mr. Grant
and Captain Morgan in 1861 and Captain Beddome in 1862, all drew attention to
the need of still further thinring. This does not necessarily mean that the thinnings
were very light, but that there were still more plantations needing thinning or re-
thinning. In 1861, Captain Morgan advised against the too heavy thinning out of
the older plantations, all at once, and suggested that thinnings should be repeated
every three years. On taking over charge of the plantations in 1862, Mr. Fergueon,
emphasized the necessity for further thinning, and started at once to put his sugges-
tion into practice. In 1867, Doctor Cleghorn reported favourably on the progress in
thinning and pruping. In a memorandum on planting expenses, appended to
Mr. MacGregor’s 1eport of 1874, Mr. Ferguson remarks: ** If the plantations are
intended for firsl-class timber, the thinnings should begin from the sixth or seventh
year.” From Colovel Beddome's report of I87R, it appears that Mr. Ferguson
actually hegan the thinnings in the ninth year, with further thinnings to follow
in the I3th, 16th, 20th, 25th and 32nd vears. It msay be remarked that he
seems to have inclined to leave the trees in groups rather than evenly spaced.
This fact has been referred to here, as it bas been the cause of several subsequent
eriticisms. Fortunately, in his enthusiasm over exotics, Mr. Ferguson never neg-
lected his thinnings, which were executed regularly and coutinued by Mr. Hadfield.
In 1885, Colonel Campbell Walker wrote as regards thinnings: ¢ Altogether the
impression left upon my mind, after a careful examination, is that the condition of
the older plantations 1s critical ; that they ust be very carefully watched and
thinned with great judgment during the next five or ten years ; and that we must
endeavour to get the trees in the younger plantations, retained for final erop, into a
better and more natural condition and habit of growth before they arrive at their
thirtieth or, at latest, their fortieth year.” Again he wrote: “ We do not really care
to have the trees, except a few for special purposes, ovec two or two and a half feet
in diameter, which dimensions are not uncommon already at five feet from the ground
in the oldest and best compartments. What we hope is that the trees will increase
in girth higher up the stem from the fortieth to the sixtieth year, and present fine,
straight, clean boles, with massive crowns, instead of tapering whiplike stems, with
few branches and little foliage at the top, but numerous branchlets down the stem.
The former condition can only be attained by giving eaeh trec sufficient light and
room, and encouraging it to cover it8 own gronnd by judicious and early thinnings.”
At the same time he thought 1t would be very dangerous to thin out fleavily all at
once, the older woods. With these considerations in mind, he drew upa prelililinary
scheme for thinning, from the year 1885-1889, forming the blocks into six circles
and allotting a portion of each circle to each year. He also drew up two statements—
(1) showiug the average number of stems per acre, remaining in each compartmen’

this was compiled fram past records, which were inaccurate at the ver start. and .

from enumeratipn; and (2) showing the number of stems which )ile h (;Hgnhtn;L
consultation with Messrs. Porter and Hadfield, should remain at each age,’ i
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the objects in view were to be attained, That thi scheme was based on inade-
Quate Jdata 1s shown from the fact :hat ho had fixed 800 stems to be left at
the first thinning in the eleventh vear while. at the present time, on the best soils,
i : : y ) 890 stems ever remain by the
With the same planting espacement, not more than & . . y ‘
eleventh year. In fact, the great fault of this sche®e, as of his revised scheme, was
that no consideration was paid to the different requirements of different qualities.
Good areas, which particularly needed heavier thinnings, continued to suffer from
under-thinning. Subsequent enumerations showed that an attempt was made t«.)
l?iwe tbe number of stems per acre laid down. “The value of ths “9“6"“‘;’ however,
l‘.es in the regulation of the working, with the result that the years i Wh‘mh planta-
tions were thinned lave, from this date. been easily t(acqable. The bongervatOf,
Mr. Cherry, in reporting on the plant’ations, after his inspection late in 1887,
remarked that Mr. Hadfield found, on counting the trees, that the mimber per acre
were much less than the number entered in Colonel Campbell Walker’s scheme, and
even less than the nuwmber prescribed to be left, and yet that the need of further
thinning was apparent. Apart from this, he pointgd out that _there' was a great
demand for the smallest poles and, thepeforé’ that eu.rll(al“ and heavier tlnngmgs, even
4 removal of 50 per cent in the first ten vears, were advisable both from sﬂ_vmult}lral
and financial standpoints. In November 1890, Colonel ('Jau}pbell Walker, in review-
Ing the scheme for 1885-1889. considered that the thinnings, during this period,
had effected a great improvement in the growth and healthy appearance ot the trees.
However, he recorded the fact that the number of stems, prescribed to be Jeft atieach
age, was too high, except in case of very poor growth. Yet, in drawing up a scheme
for 1890-1894, he prescribed no tbinﬂingg in many plantations, which, by enumer-
ation in 1890, contained approximately the same number of stemns, as were presgnbed
by the first scheme. He, thus, still adhered to bis former prescriptions, which he
admitted effected an underthinning. He secmns to have been influcnced by the fact
that the demand for raplings of all sizes had been very poor durmg recent years
and that there was a large balance unsold at the depot, Judging by the number of
stems removed, dedueted from theactual number previously enumerated, the majority
of plantations, at the end of this period, contained fewer trees than the nump(!r
prescribed. In his working plan of 1X96, Mr. Lushington dealt with these thinning
schemes in great detail and summarized what Le considered to be the chief defects.
Since his prescriptions sought to overcome them, this summury may be quoted :—
(1) That the proper enumeration of trees had not been made; (2) that the
thinnings were too much scattered; (3) that the differences in soil were not
taken 1nto account; (4) that the yearly thinnings were insufficient and if the
thinnings were increaged at this stage, too much light would have becn let in
and (b} that the executive officer was too much tied down by the plan and could
not thin sufficiently in some places where thinning was required.” As regards the
first point he made enumerations in a ten-year plautation, otherwise depending upon
past experience and enumerations. Asto the second point, he refixed the felling eycle
at five vears and confined the thinnings of one year, as faras possible, to whole blocks.
The average area to he thinned each year was rather over 900 aucres. As to the
third and fifth points, he "divided his preseription into two parts—one deuling with
the new plaitations, the other with the old.  Kor the new plantations, he preseribed
the first thinnings at ten years and fixed the number of stems to be removed at each
thinning, on a different scale for first and second-class soils. On first-class soils the
thinnings were virtually to be completed by the 35th year, with 60 stems per nere
left standing. For the older plantations he prepared a similar scheme for thipnings
from 20 to 50 years of age, but on a much lighter scale for each soil quality. For
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~down by the figures given.,” Thus he made no suggesstion as to how the operation

should be carried out in each quality and at different ages and made no mention of
the types of trees to be removed. In preparing his revised plan in 1905, he realized
that his preseriptions had been too indefinite. At the same time it was very
unfortunate that there had been so many changes of officers. He considered that
the thinnings had been very badly carried out and remarked that several officers had
confined the marking, both on alluvial and laterite 3oils, to the removal of dominated
stems. He wrote: ¢ This is opposed to all principles of silviculture, for, whilst on
poor soils it is only dominated trees that can be removed, on alluvials it is essential
that dominating trees should be taken out, and a dominated tree can be left, provided
that it will continue living to the next rotation (of thinuings)and does not interfere
with the crowns of trees which are required to form the final crop. Instances

_of innumerable trees of large size are found, in which the espacement is ten feet or

less, whereas aceording to the plan the espacement of the trees for the final crop
ghould be from 28 to 33 feet. 1Itis in this matter of espacement, or in other words
the proper distribution of the trees of the final crop, on alluvial soils, that the great
mistake bas been made.”  And again ‘“ In order that this should be more strictly

‘attended to than heretofore, the plan preseribes that, in all plantations over 50 years

of age, the trees which are expected to form the final crop, should be marked and
counted, prior to the compartment being marked for thinning. This must equally
be attended to in the young plantations, though, in them, the trees are too numerous
to mark. On all alluvial soils, the marking, as a rule, should be contined to dominant
trees aud dead trees. A dominated tree should not be removed unless interfering
with the crown of a tree likely to form the final crop. On dry and laterite soils the
marking will, as a rule, be confined to dead, dying and wind-topped trees, and, it is
ouly where the trees are too crowded in groups that a dominant tree should be
removed. 1t must be remembered that two good trees within a few feet of each
other cannot be allowed to stand for the final crop, and it is, therefore, desirable that
one of them should be removed at as early a stage as possible.” Beyond this more
definite prescription as to how the thinnings were to be carried out, the thinning
gcheme remained the same, except for the allotment of the new plantations to the
different years of the felling cycle. Mr. Lushinglon considered that the statements
of pumber of stems to be removed at each thinning, for different soils and for the old
and new plantations, might still be taken as a guide. These prescripfions call for
gome criticism. By the allotment of the young Karumpoya plantations only to the
gecond eycle of thinnings, the first marking in these plantations was deferred to the
11th—14th years. At this age the average height of dominant stems is over 60 feet
on first-class soils. Innumerable examples were to be found of trees, of this height,
in their original spacing, 6 feet apart,—two vigorous plants, neither of which would
give in to the other. It may readily be understood that they had no crown on one
gide, for the branchlets of teak are extremely sensitive to friction under which
influence they simply die back. One had to be removed and, the other having no
crown on thatside, an exceptional gap had to be created. Under such cirecumstances
it was very ditficult and frequently impossible to leave the trees in even spacing.
Moreover, the loss of increment caused by such congestion must be considerable, fevc:f,
even of the dominant trees, having good crowns. Further the thinniogs, prescribed
in the younger woods, are extremely light. The figures given by Mr. Lushington as
a guide were based on an enumeration of a plantation, which present stock mapping
ghows to contain very little good growth. This probably explains the above fact.
The figures, given by Mr. Lushington, are compared with the number of stems left
per acre, under recent thinnings, in the following statement :—

thinnings in. the oldest plantations, he lai(,l doWU a special prescription which, with Number of steme left. per acre
hig concluding remarks on the whole subject, may he quoted : “ In dealing with .
tbinnings in plantations where the trees are of very laroe size. it is necessary to o Under Mr. Lushington's )
mark the trees to be thinned two years at least beforg the Ectual tixinning takes p{ace Ao e cat B ,schewe. At the present. tim.
and in these two years to arrange for the gradual removyal of the top branches. This . .
will enable the canopy to close before the aotual thinning takes place and thus avoid F’".Z'Sl."“ Swo;:)dﬂ-f!lm F‘Ar:ot;ﬁlm Seozr:iil-olm Third -clase
large 8aps in the ganopy which would admit wind 4pq op danger the growth of these , . soil,
«]antations. It must be recollected that the eutting of thinn 2 a silvieultural
nd ation with a view to the improvement of g mnngs 1 w 10 e e e e e 500 600 266 32 @
4 r 1a view 0_ © 1mprc of the final crop These prescnpt]ong 15 .. .. N o .- . 350 450 179 222 293
datg,ased on previous experience, are intended as g guide 1o the executive officer wh o 20 . e 160 | 800 137 169 224
‘rrmuost use his discretion in performing the operg

tion and not consider himseclf tied
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Mr. Lushington’s first-class soils are approximately comparable with first and
socond-tlas sl t-day and bisseoond.with tho present. third:  For the older plant
contin,uity of metﬁr(:ia fairly good guide. . In the execu 1{0’2 (:u-riv G‘lse Cllmnngs.no
rather cautious] t}o was attempted until Mr. ‘Vlmb}‘:’S) he-u'ierac;a ! O'r'n menct‘nﬁ
the most beneﬁc}ijz’il rlere is no doubt that he tended fo ¢ ‘ltnxr wz;s n ﬁllc l!):' e
carried on these tls es}ﬂt& In tbe five O-dd yoars the v ticular] o tllns'mn’ ne
plantations. Such nn1lngs to a still heavier degree, WOr” Pasru h ~;sr lyl \ % . )I(lemger
bad never been thinp %(lintatl‘(.)ns, as stated above, were as Y dcmin' t t)c‘a‘rsto and
bogether had o be ne(. Either the old system of leavmé:,_I o (1{11, rees \on close
mediate course ma con Alm.led or the wood had to buqheai'ug t.ﬁpellt.( ‘up. N O inter-

eclate oourse w S possible. A small part of 1902 plantation was experimented
with without any consequent damage from wind. The resultant crown developinent
;geov’:':igi?o}v?zes‘; great that sev‘eral of the whippy Ste“‘l; ]‘lw"rto' )hl‘""t’ ’.'ig}l‘t over by
year conld support egl foliage. Such steins wero suceessiulily e u\p a.u]« after one
oot u Onpt[})]e ' emsglvgs. cher congested youug [:C-I ops) wu:e\ then heavily
£ th me prm(n_ple without result.aﬂt wind < d.mtg(,: c)'((,( pt tn the case
of the very congested plantation of 1901. This damage Wwas caused by a sovere
%t:r”:f anhl\inai'V;r‘()lg Justafter the plantation had been thu_lngd. 'Al‘:l farrly large numn-
e gam;;, v GOl:len, The damage, howf}Ver.‘ 1s.nof: 6!‘”:1,)‘1”-4 u\zmd f}}c canopy
e o bgcog)ve I(Zins will be closed again within 2 }L-“&m ; d“'“”““g musty
b which,thore ! xf;e 1agamst the heavy opeaing up Olf ‘t'f"," Co”o(t*‘t? y()lllrllg crops
e rore Ia I crown development. Almost all the young ecrops have now
¥ opened up once and proper crown development stimulated.  All future
young plantations will be thinned from an carly age wit this sume object in view.
Opce this is accomplished there should be little fear of further scrious breakage by
‘ wmd’. In the older plantations, which had not been due for thimning in Mr. Wim-
bush’s tlmp, ma[’ly 1nst{1nces of two trees only 12 feet apart were found. Tu spite of
Mr. Lushmgton§ explicit instructions, marking officers had not had the courage to
cause a temporarily large gap by the removal of one. It would appear that, count-
1ng on someone else carrying out the marking five years later, they considered that
it could not do much harm to shelve the devision. One of such trees throughout has
now been removed. The thinning had frequently to be very heavy, but the fears,
expresqed by s_everal officers in the past, thut such drastie opening out of the old
plantations might be followed by extensive wind dawmage, huve been sct at rest.
Many violent storms have since been exp:rienced without damage in such woods,
while the windbreak bas been more or less confined to congesied crops which were
still in need of further thinning. The guiding principle of all thinnings, within the
last five years, has been the even espacement of the trees, with a view to the deve-
lopment of good erowns. It should be remembered that the teak is completely
deciduous during the dry weather, affording 1n any case no protection to the ground.
It1s such a fast-grown species and its crown is so quickly restricted by friction the
moment it comes in eontact with that of another tree, that the method of thinning
sho.uld_alm at an even espacement of dominant trecs and the removal of any tree
_Whlch interferes with the proper crowu development of the former. This, toall
intents and‘purpo.ses, 18 Mr. Lushmg-ton’s preseription for the treatment-of the best
growth. The writer can affirm that it has been carried out, though morc drastically
than Mr. Lushington contemplated. It has also been applied to both good and bad
goils, for both of which it is the most suitable. Asregards Mr. Lushington’s pre-
seription to mark the final crop trees in pluntations over 50 vears of age, this was
carried out,_frequentl){ by Range Officers or other subordinates from 1896. Mr.
Wimbush, in 1412, pointed out to the Conservator that the procedure took for grant-
ed that trees, once the best members of a crop, must always remain so and, further,
that it presupposed that gle ofﬁcell'], selqct}:ng the final erop trees, had more silvicul-
tural knowledge than officers who mght carry out thinnings subsequently.
consequence this presclilptmn_twas ca-ngelled. On the exPirygof Mrs. I{Jushixz}gtm{’!;
prescriptions in 1915, the writer carried on, more or less on the same felling cycle as
before, in order that he should be able to_thm over all the plantations in the division
. . : N N ?
once during his period of office. At the same time he thinned two of th
lantatio 1v. so that the age of first thinning was imed two o o e
plantations yearly, 1 16 b & Was eventually reduced to eight
years. While jn 1914 and 1915, be succeeded in marking all the plantations
personally, for the last three years, with the preparation of this working-plan in
addition, he was forced to confine his personal marking t, compartments of good
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growth. [n the older plantatiens, the principle stated above has been followed.
Special wention, however, should be made of the thinning in the older plantations of
the Walluvasseri bloek, which was well thinned by Mr. Wimbush, with some assist-
ance from the writer, in 1912-13. A final thinning or perbaps it may be termed an
increment felliug was carried out in 1917-18%, as the statistics collected indicated that
the best results would thus be attained. In the younger plantations as soon as the
age »f the first thinning was reduced to ten years, a mechanieal thinning was carried
out as far as possible, every other tree in each row being removed. Owing to the
undue preportion of farked stems aud the irregular distribution of the dominant trees,
this mechanical method had frequently to be modified. Nevertheless, wherever it
could be carried out, it ensured an equal growing space for each tree and, what wag
very important, gave the marking ofticer a definite standard, by which he could be
guided, thus giving good results without requiring great skill. The writer has
expcrimcnted with this method of marking in younger and more regular plantations
and has found that, it the first thinuing has been carried out at the age, by which
domination has not vet beerme serious, a mechanieal marking, removing 50 per cont
of the stems, will give sueh a regular espacement that it cannot but result in the
maximum inerement per stem and per acre. [t hais, similarly, been possible to
determine the age at which a second thinning would give the same results.
Considering the enormous growth in height, during this early period, and the rapid
sonstruetion of erown which folliws congestion, too much emphasis cannot be laid
upon the importance of absolutely even espacement, if the same 1s to be achieved at
later ages.

173. Ecperimental formation of woods of tndigenous species other than feak.—'T'he
first attempt to plant indigenous speeies vther than teak was made by Mr. Ferguson
in 1868. [le raised seedlings in the uursery and planted out, in the clearing of the
year, rosewocd, Xylia xylocarpa, Terminalia tomentosa, Hopea parviflora and a few
less valuable specics.  In spite of  waterlng, many of them died in the followin
March, & number of the first three species only having survived. No such attempt
was repeated until 1902, when, under Mr.‘ Grenfell’s supplemental working plan,
some planting was undertaken in the areas in which teak had wholly or partially
failed. He prescribed that all naturai see llings should carefully be preserved and
that rosewood, Pterocarpus marsupium, ete., and mahogauy should be planted in gaps
on dry soils and Terminalia tomentosa, inango, jack and Pongamia glabra on wet soils.
These cultural operutions were carricd out up to 1912 but, as no weeding was
proposed or carried out after the first year, very poor results have been achievel,
Only in rare instances are the resalts of this planting definitely traceable to-day.
Pla;lting was often so scattered and then 1 such small  patches that it is impossible
to say whether the present growth ot rosewood, Terminalia tomentosa or other such
forest species 18 hatwral or artificial.  'The most definite results have been with rose-
wood in Walluvasseri 1888 plantation, where there 1s much roeewood in definite
espacenent, generally with dense Xylia xylocarpa natural regeneration, but, in one
instance, pr:wti(-ally pure.  Planted 1n 1903, the average height in 1918, in this
plot, was about 40 feet.  Tn 190% and 1901, also, a few small plots in the new clear-
jngs were planted with Pteroearpus marsupium and mahogany.  Most of the former
bave been suppressed but, in 1918, the growth of the best stems was up to 33 inches
in girth and H1 feet in height. ln. 1918, seedlings of several species were raised in
purserics with a view to the experimeutal establishment of swmull pure woods. Tle
results showed that seedlings of  Dalbergia latifolia, Terminalia tomentosa, Lager-
troemia microcarpa and Flos-Reginae, Xylia xylocarpa and Bombax malabaricum
can be raised in large quantities without the shightest diffieulty or uncertainty. This
only confirmed previous work.  With Terminalia paniculata, however, there was vervy
poor result. It is bo.h(.we«l that u very layge percentage of its sced must be unfertila,
Similar experiments wll_l have to be (-o.ntlnued with thisspecies . . .  Althouyrh
large quantities of secdlings were obtained. the area in which they were to be plant:;d
out was unfortunately not completely burnt and ready for planting when the
monsoon burst on the 12th May. The planting out, therefore, had to be postponed
until after the first break o the rains.  The majority of the seedlings were then some
6 inches high, while the Bombax seedlings were as much as 1} feet tall. Areas in
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: table for rafting, one year old culms are n
8]m08t yeazly. As tbey are unsuita L , tl 5;\,111\' palisade, are gcne]a”y 30
felled, while some of the older culms, owing to the oy pultsads, ¢
difﬁcu)lt to get at, that individual clumps even are rarely ove .
' ST 1918-1928.
SECTION 3-—DAST SYSTEMS O¥ MANAGEMENT AND ruglR ResvLTs, 1918 )
. \ " 1 J 10 Y8} 3 t
179. General.—-In the first section of this chapter, reference has been made to

o, . . .d against good management aud develop-
the abnormal (‘.OlldltIOD‘S}‘ \Zh&c}; 1;:1:: ?ﬂiﬁ:d dﬁ%ii)ighg Mr. Bourne’s working plan
ment of the forests d}lll.lT 'tl rescriptions in respeet of the existing teak plautations
has never been sar(;ctlonfg znl ?efs ';ml an attempt has been made to carry out P“I'F of
have been followe ,hmg nversioli Workiug Circle (i.e., the accessible ngxtural forests
his program®’( '}}e (;recution of the work in each Working Circle will be deserib-
of the division). ,leg deal of experimental sylvicultural work has been undertaken
ed separately- A §Ocoertairl tentative positive results and definite as well as tentative

n g n a ]B.tel‘
re. S 2 A l ]. [ 3 e pG 1nents
gatl [&

Paraglr;(}))h.l’[an lation Working Cirele—The teak final f;;‘ulill']g pr(;;;;r?mme,( :s b{,tlelg
o ,oki in arrears owing to the rebellion, - has no 3
Do }11['5l t)lrlzc‘t‘;g;i(l]vn%gﬂt??éizf t;llllough this wa;:only achicved by felling about double
El:gun%)rmtil coupe in 1426 —a questionable proceeding when the market w‘;s) p(%uﬁ)ii
ratively dull, and when so little success was being obtained 1n replanting ¢ mr-l.e tbxd
eas. Between 1918 and 1927 some T00 acres have been clear-felled and replante
a]'et?lk teak. Replanting has resulted in total failure on about 315 acres. Of these
;,vllf) acres of failure it is hoped to reclaim about 100 acres, for p]autlng.toak when
the soil is restored. The remainder of the areas on 'wlneh second crops ot_teak. hz:l\;e
tailed, appear to be hopeless for the re-introduction of _teak? at any tl‘m? n the
future. They should, however, support crops of other species after .a la‘pl:u,”o yeézs.
On pearly 400 acres, second crops of teak l}a\’e been establ'lshc«l more olr e.sb‘ﬁll(.)]i).( 88-
fully. But generally speaking the growth is poor (oftm? miserable) anc ’thc st,t(;c ;nt);;
in the later plantations, is also poor  From 1919 to 1924, Mr Bournea'u r‘ne 11{)( '(d
regeneration was generally followed, except that certain 9?mpartment§ Ml“j. a 0\&tea
to lie fallow for a year, between felling and replanting. Thiy 1nmovation w‘;s no -
ood one, and was discontinued. Girdling the teak, a year before felling, has a g
Ig)een done in some compartments. This seems to promote the growth of grass “;l‘
noxious weeds, and is probably almost us objectionable as allowing th.c &;rea t(')se;c
fallow. In 1925, planting was delayed till late in the season bec:m.slo tlebuutl arﬁ
lants were thought to be too small. (Mr. Bourue stated that the smal estl,'lty an lsant-
the best.) The 1925 plantations are irregularly stocked, partly owing .to a ([‘ pl926
ing and partly owing to insufficient germination of teak seed in that year. [ qised’.
the method of regeneration was cor.npletlely changed, a‘ntl the plantations dxyex? ‘u e
by cultivators, in conjunction with field cerops. [he result was a dlsas{,gr, and
between 90 and 100 acres were utterly laid waste and have bO(’:I‘l aban ([mj?(‘i he
same method was repeated in 1927, on an evoen larger scale. The tofab aan(x) © of
1926 was not repeated, but the average success of regeneration 1+ only a out. )t 'g;‘.
cent, 80 that the replacement of casualties in 1925 will amount almost lto l}e or 18-
tion of the plantations. A considerable amount of tiwme and money'la:i“)t.aenfmr
spent in replacing casuaities and weeding small plants for as wany illS h\\de 3 ‘i;l:r?w r
the vear of formation. The ‘1nechamcal’ tbmmngs, p.res(}rlbed' y A rt.k. o‘,rre ®
second rotation erops, have been tried, but found unsulta.blc.owmg lto‘ t\e 1 're%;rs
larity of the growth. The programme of ordinary thinninzs Ml«wm 0 (ill ears
owing to the rebellion, and fell still further iuto urrears during ‘ ‘ld:)t a}x_ most
of 1976, in accordance with the general order of the (,onse'r‘vatm{'? at thin wi;;
should be suspended, as the plantations ‘were too open. This « ,wc?l)t}lo;:, e
very true of the older plantations, but not of the younger erops, mau{\l \0 '}w llc ) are
suitably carried out. plantations have been th eavily,
I}tg:ﬁlx?gee&antatioﬁs too lightly, generally speaking. ‘Lhe degree 1)f' thslulﬁxeu:as:; :iiz
present year (1927-28) appears gsuitable 1n most placo.ﬁ, thoug 1‘ ‘m’ -IU' cases A0
pendulum has swung too far, and the young woods, are being excessively op
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Until marking officers are allowed to remain long enoagh in the district to gain local
experience, it canuot be expected that the difficult sylvicaltural operation of thinnin
will be well done. Insufiicient attention has been paid to elimber-cutting in the
young crops of the second rotation, to climber-cutting and removal of Loranthus jn
older plantations, and to the cutting of bawboos which tend fo suppress the teak in
various places. The working plan preseriptions in regard to these operations were
rather vague, and have usually been

passed over in the rush to complete more
lmportant works.  In Mareh and April 19:

126 practieaily all the plantations aged 20
years and over, were burnt departmentally. It is difficult for the writer to assess
the results of the burn.  He lad practically no experience of the plantations prior to
the burning, and his fivst impression, alterwards, was that a vast amount of the
irregular undergrowth aud of the seattered underwood of tree speeies had been des-
troycd, and that the growth of grass bad been intensified, and such is undoubtedly
the case.  During all the thme that he was engaged in deseribing compartments it
appeared that the fire had been very harmful, even though regrowth was appearip
from saplings which hud been burnt back. But since conpleting the field work, the
writer has noticed, on casual visits to the plantations, that seedlings of species such
ae Mucaranga, Rexburghii and Trewia nudiflora are comparatively cominon in several
grassy arcas. He does not remember to have scen them before the fire, nor, to an
appreciable extent, in the period between the fire and the monsoon of 1927. The
origin of the firc needs some explanation. After mspection and consultation with
the Inspector-General of Forests in 1925, the Chicf Conservator ordered that a plan
of burning and underplanting should be drawn up, for 1926 and subsequent years.
Plantations over 60 years of age were to be burnt annually, with the object of
inducing natural regeneration of teak which would kill the grass. (This has not
happened, but the grass has usually become more luxuriant.) Plantations aged 20
to 6U yeurs were to be burnt with the object of introducing artificial underwoods
chiefly of Ilopea parviflora. It was never intended that the plantations should bLe
burnt except in the vear in which underplanting could be undertaken. KFurther, it
was intended that the fire should be a properly controlled, early fire. After the plan
wag ganctioned, 1t was represented to the Chief Conservator that a fire wood miui-
mise the chances of successfally ntraducing Hopea, and the whole question was
under correspondence until the time for controlled. burning was long past. After
much delay the burning programme was largely curtailed, but orders were too late
in reaching the Distriet Forest Officer, wha set fire to practically all the plantations
over 20 years of age, in the middle of the hot weather of 1926, when any control
was out of the question. A certain amount of underplauting in the burnt areas was
altempted in thie ensuing monsoon, with very poor results. Some further burning
was aftempted in December 1926 and Janaary 1927, but the undergrowth (where
present at all) was too green for a fire to spread. The Chief Conservator prohibited

further burning after an inspection in which he decided that more harm than goud
was likely to result.

Apart from the experimenis of the Forest Research Officer, a considerable
amount of work has been done, of recent years, in the way of attempting to introduce
underwoods in the teak plantations. As far as it has beon possible to trace localities
and the species tried, reference has been made, to the work and results, in the des-
cription of compartments. Sowing aud planting of the following species have been
undertaken in various places :— Dendrocalamus brandisii, Hopea parviflora, Arto-
carpus hirsuta and integrifolia, Swictenia macrophylla (broad-leaved mahogany), rose-
wood, Terminalia tomentosa, Hydnocarpus wightiana, Macaranga roxburghii, Bombax
inalabaricum and Eriodendron anfractuosum. Cuttings of Carallii inte

Macaranga Roxburghii and Trewia nudifiora have been tried.
pentaphylla, diancha (Sesbania sp.) divi-divi, and castor
1dea of introdueing a shrubby undergrowth. In the most favourable localities
Hopea, mahagony and Hydunocarpus have met with some suceess, Failure, however.
has been the rule in the case of underplanting. Unfavourable shade and climatio
conditions, animal enemies, bad sced, and drip from the overwoad, have all contribured
to the lack of result. lack of peiseverence also, once the injtial aitempt was made,

has played a large part in the general failure. The writer considers t}

! i ] >V hat the monev
wasted on planting evergreens in unsuitable localities could hayve heen reallv weij

295, For.—25

gerrima,
Seeds of Glycosmis
have been tried, with the
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spent 1,f used in giving some practical assistance to existing geedlings of semi-evergreen
or deciduous treq specics. Mr. Bourne’s preseriptions for the regeneration of _the
miscellaneous felling series (failed areas) have heen largely ignored.  Where failed
areas have fallen withiy compartments due for felling and regeneration, they have
been either cleared a1 planted with teak (which has failed once again) or else left
untouchel. Ty g fow instances attempts have been made to stock sueh failed areas
with other species, Lut the attempts have not been sustained, and have met with little
or no suceess,

\]S]- Conversion Torkirg Cirele-—In the Conversion Working Circle (25,100
acres) Mr Gourm, placed all'the more aceessible of the natural forests. He proposed
te convert them (with the exception of pure hamhoo arcas) to regular high forest, by
means of artificial vegeneration, as soon as possible, anl at the rate of 19 to 500
acres a year during his workmyg plan period.  [Te preseribed the speetes to he grown
—teak inall localities really suited to its growth ; vosewood ondry sotls onamoderate
scale ; Lagerstroemia microcarpa, Terminalia paniculata and Bombax malabaricum on
dry soils, on a large seale ; Terminalia tomentosa on badly wrated solls ; Lagerstroemia
Flos-Reginte in the worst swamps.  All the chosen .\*pel',ies were to be grown in pure
wonds, and conversion was to be restricted to teak planting, until experimental work
has pointed out the best method of crowing the other sl)c(iies. In the better forests
not due for conversion for some time to come. seloetion (or revenue) fellings of the
mature trees were preseribel.  These revenue fellings were carried out In the first
coupe only.  "Uherealter they were dixcontinued owing to the difficulty in extracting
the outtura, in addition to the material obtained from areas ¢leared for plantations.
Conversion has been attempted on some 940 acres, of which 650 acres are in the
Amarampalam range. A deseription of caclh erop will be found in the appropriate
compartment deseriptions. 'I'eak has been introduced on most of the clearings,
mixcellaneous species in a fow.  Asin the Plantation Working Cirele, the rebellion
of 1921 aud the floods of 1924 were responsible for much damage to the plantations
of those years.  Faulty selection of sites has been very common, many of thoe ehosen
arcas being in localities of shallow laterite soil, or of a swampy tendenev. 'The

lunting, however, soems to have been quite well carried out prior to 1924, In the
later plantations the stocking is more patehy —partly due to the regeneration with
fiel:l crops which was undertaken in parts of the 1926 and 1927 clearings.  On the
whole, the plantations in the Couversion Working Cirele are poor, often very poor.
(ertain good areas are worthy of mention : —Mundakadava, 1916 and parts of 1917,
1918 and 1919 plantations ; part of Nedungayam, 1919 part of Kanakuth, 1920 parts
of C'hurlipatti, 1923 ; and a small arca in Mundakadavu, 1926,  isamboos have been
allowed to suppress the teak in parts of soveral young plantations.  In the regenera-
tion of teak, planting nursery scedlings has been the main method. Stump planting
was undertaken in the ¢ pouam ’ areas of 1926-27.  Direct sowing has been tried
experimentally, and was very successful in 1926,  Teak cuttings were planted after
the destruction of the nurseries in the floods of 1924, They sprouted, but subse-
quently died. Of the other species introduced in the elearings of this Working Circle
(all on a small scale) Bombax malabaricum and Eriodendron aufractuosum have been
almost a total failure, largely due, it is believed, to browsing by decr and cattle.
Terminalia tomentosa has been moderately suceessful in the 1921-22 area at
Mundakadavu, where the survivors are growing well.  Weed growth had to be
preserved to reduce damage by browsing. In other localities where this specics has
becn tried it has been less successful, but the results vary. Rosewood has been tried
on a sinall areas in a number of the clearings, but owing to its slow growth in the
initial stages, and to the faet that weeds have been preserved to protect it from deer,
the percentage of success 13 difficult to determine. 1t has atany rate, been partially
successful in places. In 1926, about 7 acres were sown and planted with rosewood
along with a crop of paddy, in +*ld Amarampalam. Casuaities were replaced in 1927
with stumps of rosewood and Pterocarpus marsupium, and the perceatage of success,
in the cold weather of 1927, was 70 to 90, Some 7 acres of the same ¢ ponam’
clearing were 8OWD and planted with Pterocarpus marsupium in tie same year. After
renlacement of casualties in 1927, the succees is about the same as in the rosewood
arca. Cme year old rosewood stumps were planted in 1927, in various places and have
been successful, g0 far. Attempts to grow Xyha xyloearpa, hoth by sowing aud
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planting, have been made in small areas in several of the clearings. In some cases
the attempts have definitely failed. In others there is so much natural regeneration
and regrowth of this specics, that it is impossible to say what the results of artificial
work has been {or why it was undertaken!) Other work with miscellaneous species
will be deseribed m the next paragraph.

182. Euperimenls—As has been remarked already, a lot of experimental work
has been undertaken in the past decade, and considerable expenditure has been
involved. Tt is unfortunate, therefore, that there is no complete, continuous and
reliable record of what has been done and of observations on the apparent results.
There is a register of experiments, opencd in 1923-24, but it contains ouly seven
entries, relatiug to experiments of that year. The only other record of experimental
work undertaken by the Distreet staff 1s to be found in the Forest note-book -—a book
whese maintenanee is supposed to be diseontinued for forests under working plans,
and of whose continned existence probably only the Distriet Forest Officer 18 aware.
Here, too, the recor:d is un<atisfactory and incomplete. Mr. G. €. Robinson took
great pains to write up this boak after the rebellion, from his own memory and from
heresay. But even thercafter, many of the notes on experiments appear to have been
written from memory, soine considerable time after the work was done.

The work of the Forest liescarch Officer is on quite a diiferent footing. This
office was 1ustituted 1 1914, and it 1s very fortunate that the Nilambuc division has
had the benefit of a large part of the research that has been undertaken and is
proceeding.  All experiments have been properly recorded from their inception, and
where they have been abandoned, the reasons for this course are on record. It would
oceupy too much space to copy, or to give extracts from every plot file, and this is
unnecessary since all the ntormation is available in the Forest iResearch office. In
the circumstances, it appears most useiul to deseribe such results as have been
obtained, and to remark on possible future results.  To avoid repetition of subjects,
the work dene by the District statf, the Forest itescarch Officer, and other officers,
will all be consjdered together, for cach species. There is bound to be some over-
lapping ot information with what has been given already, in considering the
Conversion Working Circle plantations and the uuderplanting of teak plantations,
but it will be convenlent to have all available information tabulated, species by
species, for ready veference. It i3 to be understood that the conclusions drawn are
those of the writer of this report, asd not necessarily those of any other officer. The
Forest Research Officer hesitates to formulate conclusions while his experiments arve
in their infancy, and be is quite correct. At the same time it is thought that the
following discussion may be of some use to the management of the division, even if it
be only to prevent expenditure on fruitless work.  The species nay now be considered
in alpbabetical ovder 1—

Acrocarpus fraxindolius.-- Direct sowing, 6" x 6’ and planting seedlings, 6’ x 6’
on shallow laterite soil nnder partially broken canopy of Xylia xylocarpa in natural
forest.

Undertaken in 1927 by Forest Research Officer.  Results awaited,

Albizzia lebbek —Direcet sowing and planting in the open, on alluvial soil. in
corjunction with ﬁeld‘ erops. Undertaken by the Forest Research Officer in 19’26,
Percentage of suceess in May 1927 was 45 per ceut in the sown area, and 40 per cent
in the planted area. (The former was within a fence.) Imitial growth very slow.
Subject to heavy browsing.

Artocarpus hirsuta.—Direct sowing, planting nursery seedlings, plauting
seedlings in bamboo tubes and planting stumps in the open and under shade. on
laterite aud alluvial soils. Germination is good both when seeds are sown direct ,;md
gown in nurseries, but rate and porcupines devour the seed if they can find it before
it has time to germinate.  The seedling 18 tender and requires careful handling. The
specles has so muny_animul encmies that total failure has been commen when it has
been grown artificially. Rats, porcupines, squirrels and monkeys pull up the
seedlings and eat the fleshy seeds (which remain attached for several months if not
disturbed). When grown in the open or underbroken shade, seedlings which escape
animal injury suffer heavy mortality in the dry weather. Br.wsing by cattle and
deer, and mischievous breukage by monkeys are responsible for further damage to
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such as still survive.  For raising an underwond 1 teak piantations by the methods
tried so far, the species cannot be recommmended. The best result has been obtained
(by the Forest Research Officer) in a teak plantation of 1922, where the aini was
introduced in 1925. Casualties were replaced 11 1926, by stumps, und 47 per cent
survived in May 1927, Such sucecss is exeeptional.  There is the possibility of
success in an experiment undertaken by the writer in 1927, on shallow laterite soil,
under the fairly heavy shade of old and middle-nged Xylia xylocarpa and some under-
growth, in a failed teak plantation. Both sowing and planting were undertaken
with suceess. Damage to the seeds was alight; as the undergrowth was disturbed as
little as possible, and animal enemies did not readily find the seedlings and plants.
The hot weather has still to come. Planting of stumps by the Forest Rescareh Qfficer
has been partially successful, and is worth further experiment.  (Growth is slow in
early years whether from seedlings or stumps.) Stump planting wouid obviate
damage to the seed (for the nursery could be gnarded) and erops nught be raised
readily under shade, and possibly m the open, in this way, provided browsing could
be minimised.

Ariocarpus inlegrifolia —11as been tried under similar conditions as Artocarpus
hirsuta. Results are even more disappointing in practically all cases.  The species
is even more popular amongst animals of all descriptions than is Artocarpus hirsuta.
From the writer’s experience, direct sowing, or planting of scedlings with the seed
attached, appear to be impracticable, and as the sced remains attached for several
months, it follows that seedlings should be a year old before transplanting.  The
Forest Research Officer has found planting of young plants suceesslvl at first, but
monkeys have destroyed the leading shoots subsequently.  When jack is grown in
private gardens, the seeds are sown in baskets ; the baskets are planted out, usually
in the open, in the second year. and the scedlings ave protected {rom cattle by fencing
in some form or other. This method is successful but expensive. To test a local
theory that jack will not bear stumping, the writer kept a few nursery sefllings in
the bed from June till December, by which time the long tap-roots were about half an
inch (or less) in diameter, at the thickest parts. e pruned the stems to about
2 inches and the roots to about Y inches, and planted six such stumps i very dry
laterite soil in the Circuit House garden at Nilambur. Being the dry weather, water-
ing was required. The stumps were watered daily for two woeks, and thereafter at
irregular intervals.  All produced shoots, and five ont of the six were doing well at the
end of February, having developed healthy shootx and vootlots. [t seems rensonable
to suppose that a similar result would be obtained in the monsoon, without watering.
Jack would probably grow better under moderate chado in enrly vouth, though it
certainly will grow in the open when one year old. _

Bambusa arundinacea.~-Direct sowing and planting of rhizomes on various soils.
In June 1926 the Forest Research Officer rowed seed at stakes, 30 feet X 30 feet in a
poor, grassy teak plantation, 40 years old. No preparation of the soil was undertaken,
go as to avoid attracting rats and birds. A double handiul of seed was scattered
round each stake. An enumeration in the monsoon of 1927 showed that seedlines
existed at 72 per cent of the stakes. The Forest Research Oflicer has also tried
planting both cuattings and rhizomes. The latter method is suecessful, but too
expensive on a Jarge scale.  Buds have ulso been planted but have been eaten by pig.

Bombaz malabaricum —Direct sowing and plantng of nursery seedlings; both
in the open snd under teak plantations, on laterite and aliuvial soils.  There appears
to be no great difficulty in raising this species, either by planting or dircet sowiug,
But 1t is so heavily browsed by deer and cattle that total or partial failure has been
1nvariable.

Calophyllum tomentosum (syn. elutum).—This species was tried by the Forest
Research Officer, for underplanting an old teak plantation, in 1926, Owing to
difficulty in getting germination only 18 secdlings could be planted. In May 1927,
15 of the 13 had died.

Dalbergia (atifolia.—-There is some doubt as to whether the Nilambur rosewood
is chiefly Dalbergia latifolia or chiefly Dialbergia sissoides.) Introduced in the open
and under various shade conditions, on laterite and alluvial soils, by various methods.
A considerable amount of success has been obtained, but results are very variabe,!l
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and eurly growth is slow-—both seem to depend, to a considerable extent, on the
incidence of browsing. Direct sowing in the open has usually given better results
than planting nursery seedlings in the open. Plan@ing under the h:oken shade of
useless speeies, left atter felling salable trees, has given good results, to date, in one
of the Research Officer’s plots of 1924, especially i the part which was fenced.
Direct sowings under similar shade couditions are Worthy. of trial. Sowing and
planting under teak have largely failed, poesibly owing to drip from the large teak
leaves. Sowing under moderate shade in natural forests has been tried, but no
results can be given yet. Sowing on alluvial soil, in the open, in 1926, along with a
field crop, has given very good results in the Forest Rescarch Officer’s compartment
120. (The area has had the protectiou of a fence und was ploughed in the year of
formation.) Other good results from sowing in the open were obtained in the Con-
version Working Circle clearing of 1926, on laterite soil (along with a field erop) in
an area wheie browsing is not bad.  Sowing and planting in the open, or round the
edges of clearings for tcak plantations, where no weeding has been undertaken, have
given results which caunot yet be determined owing to the prevalence of weed
growth. Some reot-suckers were planted m the. open in 1920, and were gaxd tio hax{e
given as good results as planting nursery seedlings. (As both have failed in this

articular area, the foregoing is a safe statement!) One year old stumps have been
planted in the open In various places, in 1927, and are promising, so far. A h}gh
percentage of success was obtained and the initial growth was often rapid. This
method deserves further trial. It may well prove to be better than any other.
When tried on failed teak arcas of the second rotation, rosewood has been unsuccess-
ful, up to date.

Dipterocarpus indicus.—Tried, for the first time, in 1927, by the Forest Research
Officer, by transplanting seedlings 6 feet X 6 fect under natural forest of Xylia
Xylocarpa on laterite soil. (Same locality as Acrocarpus fraxinifols.) Results
awaited.

Eriodendron anfractuosum.—Tried several times with Bombax malabaricum, and
the same remarks apply.

Filicium decipiens.—Tried by the Forest Research Officer under an old teak
plantation in 1927, Sowings failed. Results from transplants not yet enumerated.

Hardwickia 1innata.—This species has been planted in two localities by the
Forest Rescarch Officer.  In 1926 it was introduced under the fairly heavy shade of
mixed natural forest, with the object of converting the dec@duous forest to evergresn.
In May 1427, 65 per cent of the plants survived. Also in 1926, the species was
planted under the shade of an old teak plantation (compartment 120) and 73 per cent
survivals were counted in May 1927. (In the latter area there was alzeady a gcod
natural underwood.)

Hopea parviflora— The introduction of this species particularly as an underwood
in the teak plantations, has received a lot of attention at Nijlambur in recent years.
The writer has drawn the following conclusions from the work that has been done
and his observations of the species growing naturally -—

(a) Hopea cannot be iutroduced, with ressonable success, 1n teak plantatious
which have not already got a moderately shady underwood or undergrowth, or boti.
(A heavy undergrowth is probably undesirable.) = . ,

(b) The value of Hopeu, a8 an underwood, lies in very .deuse spacing (owing
to its very restricted crown development u nder shade) and 1t 1s extreme!y' dopbtful
whether this can be obtained in any but the few most favourable localities in tiw
plantations of the present day, without ineurring vast expenditare.

(¢) The management must be prepared to plant, in even the most fuvmjg}kle
localitios, for three years, in order to get a stocking that can be eon31der(ai((l)ng"wh;;l_0
tory ~ Many Of the natnnel {“?rp@fﬂ..aud failed areas m.the tgak P‘ﬁ“‘“” the shdd o
there isa high pro ortion of Xylia  Xylovurpa, vomtain «.ca8 where i

‘s e suitable for establishiug twopea.  wnv - ¢ Regearch Officer has
condilivns aie Suile ience of the species, that one yeal vVia v ploute

2 ow Y
: after several years’ experience : ‘ . _
m“l,zdt’hi best results at Nilambur. Direct sowing would probably be a satisfaclory
gL v P

Tehod but it is difioult o gt vipe sced at the proper time, L., just at fhe cou.
) :
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of ripening. In 1927 the writer was able to get ripe seed just at the right time, and
got very good results from direct sowing in a small area under the shade of a middle-
aged forest, chiefly of Xylia Xylocurpa. Apart from the necessity of suitable
shade conditions, the best results have been obtained on well-draiuel sotl such as1s
found on laterite hillocks.

Hydnocarpus Wightiana.—Sown and planted under old and middic-aged teak
plantations, on alluvial soil. First triel in 1926, 'Fhe Forest Research Officer had
57 per cent to bX per cent survivals, from sowing and planting in different plots,
after the first hot weather. Nowings by the District staff in 1926 were a total
failure, probably owing to collection of unripe sceds. Both sowing and planting
were again undertaken by the District in 1927, and the planted scedlings look
promising at present. This species is evergreon, gives a heavy shade, and is
thoroughly at home on alluvium. It regenerates itsell protusely in the natural forest,
though it remaina to be seen whether it will do so when growing as an understorey
to the teak. Itis worth further experiment, for it would be a very good underwood
on alluvium, if its cost of introduction were low—aus seems possible.  As u timber 1t
is worthless at present. The only present commercial value of the species lies in the
use of the oil (extracted from its fruits) in the cure of leprosy. It is therefore
unlikely to be directly remunerative.

Lagerstroemin Flos— Reginae.— Direct sowing and planting on good alluvium in
the open, and on swampy alluvium and clay both iu the open and under the broken
shade of useless species left after felling warketable trees. Results variable, but
often good. The present value of the timbor is so low that there scema no object n
raising the species artificially. Tried in a few instances on failed teak areas of the
second rotation, where 1t has been unsuccessful so far.

Lajersiroemia microcurpa (syn. lanceolnta).—~Direct sowing and planting
nursery scedlings on laterite and alluvial soils. Usually tried in the open (both with
and without field crops), but occasionally under shade of varying degrees.  Onee it
was found that fruits collected in the heat of the day had usually shed their seeds,
no difficulty has been expericneed in getting satisfactory germination. Planting, if
carcfully done (the seedlings are very tender), appears to give better resuits than
direct sowing, though replacement of casualties is required many times in the first
and second years. Introduction in tho open, and under broken shade, appear to give
equally good results. Results from introduction under moderate shade are awaited.
T'he species is subject to Leavy browsing, and initial growth is slow, partly due to
this factor. Browsing is probably less under some kind of sbade than in an abso-
lutely open clearing. Attempts to grow this speeies on failed teak arcas of the
second rotation have, so far, been unsuccessful.

Macarange Rorburghii.—Tried for the first time in 1927, with the object of
raising an underwond, in old teak plantations, which would quickly kill grass and
provide material for a burn on clear-felling the teak.  Direet sowing by the
District staff and by the Working Plan Officor wus a complets failure —probably due
to defective seed though the -writer was convinced that his own sced was good at the
time of sowing. Cuttings of vasious sizes were plauted during the monsoon.  All
sprouted weil but practically all have died subsequently. lLate in the mousoon the
Working Plan Officer planted some navaral seedlings, Temoved from under a pirent
tree. Somc success has been obtained, and hud the operation been done early in the
monsoon results would probably have been good. The species has nu present
commercial value, but it grows fast and is usetul for killing grass. [t is worth
ferther experiment, with the object of finding a clieap means of raising the species.

. Mungifera indica.—In 1923 and 1921, mango was planted under deciduous
&’]‘e"';%‘ 10 two localities, by the Forest Rescarch Officer, with the object of converting
—* 10 the evergreen type. Three years after planting the survivels amounted

2 ; !
to 25 per ceuw s.. ~ne of the plots. ;n tha nthoe, e soars arter planting, the pou-
centage of SUCCER8 Wo- N Tew plate lhiave bC’eU wbwndonod ““’,‘_“g to the

vulnene - s idlleSSNESS of the species as a timber. Manwso was
_8pe . Mang as also planted
under a three-year old teak plantation in 1924, but the plot wasodvstro\'cd bypﬁ{;"; ’
Mesua ferrea.— Seedlin i .

a.—§ gs transplanted by the Forest Research Offic
old teak plantation in 1927. Results are very good so far, The sp(eill:e:ngdiiz: 2
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much heavier shade than Hopea and would never overtop teak. Further experi-
mental underplanting is indicated.

Pericopsis Moontana.—An exotic from Ceylon. TFirst tried in 1927 by the
Forest Research Officer, by underplanting in an old teak plantation on alluvial soil.
Results awaited.

Pterocarpus Marsupium.—Direct sowing at stakes, broadcast sowing, and planting
nursery seedlings and one-year old stumps, in the open. Laterite and alluvial soils,
Germination good. Direct sowing at stakes probably preferable to planting.
Broadeast sowings have failed. Subject to heavy browsing, otherwise early growth
reasonably good. ‘lhese remurks apply particularly to the work done in the 1926
clearing, to which reference has been made in the last paragraph. When the work
has been done, experimentally, in failed teak areas of the second rotation, success has
beenslight. A word of warning about this species is necessary. It is an uncommon
tree in the plains forests [t was raised 1u the 1904 plantation, both on deep
disintegrated laterite and on poorly drained alluvium. Since 1918, practically all
the trees on the laterite soil have died, and on the alluvium most of them are now
dying or are very poor.

Swietenia macrophylla.—Much work has been undertaken in connexion with the
broad-leaved mahogany, onall soils. The factors influcneing its natural regeneration
require further study. Burning undergrowth has induced a dense mass of ssedlings
in places, but these have mostly dicd in their first year. Where no burning has been
doue, dense natural regencration is seen iu places, scattered regeneration in others,

‘no regeneration at all In many parts. The best natural regeneration is in places

along the road from the Karumpurzha village to Chaliarmukku, Many of theavenue
trees have produced a dense crop of saplings and seedlings. The densest growth was
freed in 1926 by cutting bamboos and girdling trees which were overhanging the
mahogany. The best saplings ave up to 40 feet high, but all sizes are found. The
area requires thinning. The use of this species in under-planting teak has been
referred to, in the last paragraph. It is too early, as yet, to predict its future as an
understorey to teak, but its introduction appears to be comparatively easy in many
localities. Planting nursey seedlings has been the usual method. In 1927, the
Working Plan officer sowed sceds direct at stukoeg, both in the opsn and uuder shade
of varying intensity, from light to moderate, on shallow laterite soil. The sowing
gave 100 per ecut success—at least there was a mass of seedlings at all the stakes.
The seedlings were thiuned out, leaving three or four at each stake, and they are
still doing well, at the cnd of February. It is believed that there is some variation
in the germinative capacity of the seed, from year to year, but provided plenty of
geeds arc sown at cach stake the Forest Research officer has found that direct sowing
is preferable to planting. Grown in the open, both scattered and in small pure
patches, forking, us the result of attack by a borer, is the rule, especially in the case
of the scattered trees. In the patehes of dense natural regeneration which have come
up under shade, forking is not as yet seen to any appreciable extent. When
introduced in failed teak areas of the seccond rotation, mahogany has, so far, been
unsuccessiul.

Teclona grandis.—Most of the recent treatment of teak has already been deseri-
bed 1n this and previous chapters.  Experimental ploughing before the monsoon. in
the year of forming sccond rotation crops, has caused undue surface wash. Ploughing
after the monsoon has given good results in similar areas. The Forest Research
officer has successfully introduced the method of ¢ notching ’ germinating seeds in
several arcas regenerated by himn. (The sceds are soaked in water for 43 hours and
put out in various places throughout the area, in small dumps, about the middle of
April. Germinating sceds, or very small seedlings from the dumps are planted, in
the monsoon, in holes made with o pointed stick.) The method is much cheaper
than ordinary planting and the Forest Research officer is convinced of its reliability.
The writer would like to see 1t tricd on a much larger scale before recommending its
general adoption —especially 1u the case of second rotation crops where very early
establishment is of paramount importance. Tn 1927, the Forest Research officer took
up a very poor, eight-year old, second rotation teak crop for experimental treatment,
with a view to determining how the growth of such a plantation could be improved.

.Burning and cutting back, digging the soil, cutting and burning undergrowth, eto.,
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were undertaken, and attempts were made to introduce Trewia nudifiora to form an
understorey. The experiment must be carefully watehed, for there are many second
rotation erops which ueed artificial stimulus, if such is possible and practicable. In
1925, experimental plots in the new plantations of the year (second and first rota-
tions) were manured in various ways—green leaf manure, eowdung, wood ash,
nitrate of potash, ete. The only result recorded 1% a negative one, nawely. that some
of the teak was killed by exceszive generosity with the nitrate of potash ! In the
game year bamboo mats were nailed to the ground (at consideratle expense and
probably no little trouble) in a small area, to keep down weed growth between the
rows of tcak. Experiments of this kind were quickly dropped, though it must be
remarked. 1n paseing, that at all events (to use o hackneyed phrase), every avenue
has been explored.

Terminalia paniculata.—Many attempts have been made to raise this species
artificially, but none have met with any appreciable measure of success as yet.
Since 1918, or earlier, it has been realized that a Luge proportion of the sced of this
tree is usually infertile. The discovery of a weevil in the fruit has already been
mentioned, and there scems no doubt that the infertility 1s attributable partly, if not
wholly, to this cause. It also appears that the percentage of infertility varies, from
year to year. In 1924, when seed was sown direet in a clearing, 1t was reported
that the percentage of germination was high. Sueh has wever been the easo before
or since, when sowings have been undertakeun either in nursery beds or in clearings.
In 1926-27, the Working Plans officer sprayed selected trees once a week during
the whole period of flowering and fruiting. Three quarters of a bag of ripe fruit
were colleeted from the sprayed branches, and were sown in a nursery in May 1927,
and watered 298 scedlings were raised in this way. 1le also colleeted four bags of fruit
from trees which had not been sprayed ; and sowed them very thickly at 361 stakes,
near theend of May 1927. Two hundred and seventy-six scedlings resulted from the
direct sowing of unsprayed sced. The results of the spraying experiment are inclu-
sive, especially as the Forest Entomologist, Deliva Dun, now states that the spray used
(arsenate of lead) was not a very geod choice. During the mousoon gf 1427 the
writer got a complete stocking at these 361 stakes, partly from the germination of
the seed sown direct and partly by planting the seedlings obtain-d from the sprayed
seed in the nursery. The experiment was conducted on laterite soil both in the
opern, and under light and mederate shade in poor deciduous jungle.  Soou after the
mounsoon, seedlings began to die. At the end of February 1928, only 48 per cent
gurvived in the plot under moderate shade, 60 per cent under light shade and 9 per
cent in the open. Further casualtics are likely before the rains of 192~ begin. A
high death-rate in the first hot weather has also been noticed amongst natural forest
seedlings, where such have been observed by the writer, ou small cleurings. The
seedling is extremely small and tender for at least a year. Unless spraying with
an efficient mixture can be done economically, it would appear that a suitable way
of raising this species would be to sow seed very thickly in nurseries (pussibly under
shade of some kind) and to tend the resulting scedlings during the first yeur, planting
them out as year-old transplants. The weagre results of 1927 appear to indicate
tbat planting under moderate or light shade would probably be preferable to plan-
ting in the open. The writer also experimented with cuttings, in 1927, but this
was unsuceessful.

Terminalin tomentosa.—For its best development, the soil requirements of this
species are similar to those of teak. Deing less valuable than teak, it has not been
cultivated on the best teak soils. Good growth is fuund ou gemi-swampy soils, and
moderate to poor growth in really swampy localitics. Artificial regeneration has
usually been confined to soils whiel Fave been considered unsuitable for teak owing
to defective drainage. Direct sowing, plauting nursery seedlings, planting one-year
old stumps, planting germinating secds aud planting seedlings in bamboo tubes, have
all been tried at various times. The best method has not been decided.  There
appears to be no particular difficulty in raising the species artiticially. It 1s,
however, subject to severe browsing, aud weed growth has often been encouraged in
order to mitigate this evil. When grown in the open in Nilambur, heavy casualties
from drought are to be feared in the first hot weatlier. Growing under broken
shade, until the plants are well established, scems to be a suitable treatment. On
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arcas where teak has failed, owing to swampiness or flooding, and which have lain
fallow for some time, attempts to raise Terminalia tomentosa have usually been
unsuccessful. 1t is futile to attempt to grow this species on shallow laterite soils
though this has been tried on more than one occasion. ’

. . Ay ..
. Trewia nudiflora.—This species 1s very common on alluvial soils, and is leafless
or a very short time in the hot weather. (The n i v 1
b cry ghort fime in the, hot we ( ew flush is common, early in
anuary.) It 1s thercfore suitable as an understorey in good teak localities. In
19271t Was.mtrmlu('ed Ify the Forest Research officer in a poor teak plantation of the
second rotation (aged cight years) after cutting and burning the undergrowth

. . N . . ‘ . . < . - - h . ‘
Dirvect sowing, planting small nursery secdlings, and planting cuttings were all tried.
The euttings sprouted well, but most of them died in the dry weather. Direct
sowings gave excellent germination, but a large proportion of the seedlings were
klll(~d. by caterpillars, which ate the leaves and the tops of the tender stems.
Planting gave poor reaults.  Further experiments are most desirable.

Valeria indica.—Firet {ried in 1927 by the Forest Rescarch officer as an under-
wood in un oid teak plantation.  Sown direet at stakes and also planted in bamboo
tubes. Rerults awaited.

Xylia zylocarpa.-- This speeies bas been sown and planted in clearings, in several
places where the laterite soil has been considered too shallow for teak. On the areas
chosen, natural gecdling regeneration and regrowth of Xylia xylocarpa have usually
come up in abundance, so the degree of success of artificial work is not ascertainable.
The .spv(‘ies forms a ygood natural underwood in many of the teak plantations, on
laterite eoils.  With the object of introducing it as an underwood on alluvium, the
Forest Rescurch officer planted some seedlings in a one-year old teak plantation in
1927.  Results are awaited.  Sinece Xylia is never likely to overtop teak, except 1n
arcas where teak should not be grown, 1ts value 3s an underwood is incontestable
especially as its timber is valuable. Natural regeneration in teak plantations is to
be encouraged and further rescarch 1n artificial regeneration is desirable.

183. Comtrel records.—None of the control records prescribed by Mr. Bourne has
been kept properly for various reasons. In the first place, the working plan, with
compartment registers, ete., was not received till 1922, when the firft four years of
the period had elapsed. Most of the information required for posting the arrears had
by then been lost in the rebellion.  Further, the preseribed compartment registers
required such a volume of detail that they had the effect of frightening the manage-
ment, and delaying the work of posting, though attempts were made, at various
times, to post up the arrears. The annual record of yield has now heeu brought up
to date, and is considered to be correct.  The history of compartments has been re-
written in « uew form, and brought up to date, and it is believed that no important
details huve been omitted.  ‘Lhe record of works has not been kept regularly, nor has
the record of deviations from the working plan.  Very few additions have be:en made
to the silvicultural notes on Important speeies, which Mr. Bourne prepared. The
annual summary of revenue and expenditure has been brought up to date by the
writer, and is mcorporated in this working plan. In 1924, a register named the
recneration ledger was introduced It provided for the monthly postizg, for eacH
arca under regeneration or tending, the details of work done and 'expenditlire incur-
red on each particular operation sueh as pitting, planting, weeding, ete. The
posting of this register also was allowed to fall in arrears, until, towards, the .end of
1927-28, it was posted for three years back. Accuracy cannot therefore be expect
ed in the details, though annual totals are probably correct. It is hoped that th‘
control forms preseribed 1 this working plan will be found both simpl 3
efficient. ple an

181. Costs of reyeneration.—The costs of exploitation hav i :
Chapter I11, where it wus pointed out that many pof the presen‘;3 E:t?;ls :I?;S;iecr%d' o
The same criticism applies to regencration costs. There is little uniformit eamt‘lrge.
costs of the various items from year to year, and from such records as are ay }{1 bl .
it is dufticult to find the correct cost of formation per acre. From the e;ntri Tecontl
posted in the regeueration ledger, it is scen that the total cost of formation (tg3 1'909111.1}:
work) of teak plantations raised in the normal manner, and not subiect t re{? yA
conditions such as floods, has been Rs. 66 to Rs 85 in the PlaxJ)tat' ; aVVnorgnal
Circle, and Rs. 65-8-0 to Rs. 75 in the Conversion Working Circle T]}(:n orking
costs in the first year have been Rs. 44 to Rs. 53-8-0 and Rs, 5"—12;0 to Esregieitxzr)e

- V2=E-=Y,
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respectively. 1t has been stated that recent costs, though higher than the working
plan estimates, are not higher than the actuals incurred by Mr. Bournc on forming
plantations. The writer is not satisfied with such a standard of comparison, even if
recent plantations were as good as Mr. DBourne’s, which they are not. He 18
convinced that good plantations can be raised ata lower cost, and espeeially when
one considers the most unsettled conditions of the past decade 1t seems vnlikely that
he will be proved wrong. (Consistent with achieving full stocking in the first year,
and good growth from the start, it inust be the manediate aim of the management to
reduce the costs of formation.

185. Protection.—Protection of timber in transit, by the operation of the Tin ber
Transit Rules, appears to have been efficient.  Some amplification of the rules is now
required owing to the opening of the new railway. Asa safeguard against theft,
more frequent inspections of outlying forests ure probably desivable. Fire protection
of the plantations, by means of an exteustve net-work of fire-lines and employment
of firc patrols, has been satisfactory. The madest expenditure imeurred on fire-lines
and fire patrols in the natural forcst has afforded adequate immunity from fire.

186, Elephant capluring.—The pit-fall method of elephant capturing is adopted,
and operations have been undertaken annually except during the rebellion.  Opera-
tions are usually confined to the Amarampalam Barge, though pits have sometimes
been dug in the Edacode and Kanakuth blocks of the Nilambur Range. Detween
1918-19 and 1926-27, 28 elephants weve captured. In the 1927-28 season, three
elephants have been capturcd up to the time of writing.

Section 4.—Special works of vmprovement underlaken.

187. General.— Since special works, of dircct improvement to the forests, have
been considered 1n deseribing past management, this seetion will be contined to
communications, buildings and other works which have influcneed the administration
of the forests and the development of the locality.

188. Firest roads and bridie-paths.—None of the forest roads has been laid
down as a metalled road. In one of them (the road from Nilambur to Mundakadavu)
metal has been added, at various times, subsequent to formation, and in varying
quantities as found necessary. Lixcept where the road foundation is naturally ver
tirm (e.g., on unweathered laterite) this kind of metalling is unsuitable for heavg
traffic in wet weather. All other roads are carth roads pure and simple, and ure
repaired periodicaliy by gravelling the surface and cleuring the draing,  The follow-
ing is the list of roads, eart-tracks aund bridle-paths, with ycars and costs of
construction where ascertainable : —

E
2 e Yenr of Cost of
%g i Desoription. Length. construetion, constraction,
o A
il
. \ )
i M. F. CH. ) RH. A. P.
1 | Road from Calicut road to Distriot Forest Officer’s ! |
bungalow, Nilawhur . . .. . 0 6 0 1588-89 I Unknown.
2 | Road from No. 1 to Circuit House . . 0 2 0 1920-21 : 837 7 0
3 | Bridle-path to Diatrict Forest Officer’s bungalow 0 211 | 1858- 89 l Unknown.
4 | Bridle-path from Distriet Forast Officer’s bungulow to i
river . .. .. . - AN .. 0 0 & 1+88-89 Do.
5 | Road from Areacode ferry to Arimbrakutta .. . 1 3 0 120607 } s 0 O
6 | Bridle-path from Ramalaur to Educode .. .. . 2 2 0 Unknown, Unknown,
7 | Road from 0'd Amarampalam to Loeal Fund road, and |
divevsion .. . .. . .. . . 1 4 »n | Unknown. Urknown.
Diverted in Diversion cost.
1976-26 . 255 0 O
8 | Road from Calient road to Kuruvampazhamukku 0 1 © Unknown, Unknown.
9 Do. to Chaliarmukku .. 1 1 0 . 1896-97 142 0 O
10 | - Do. to Mundayanthodumukka | 0 4+ 0 . 1916-17 | 38¢ 0
11 Do. to Aravallikuva .. .. 0 2 9 ‘ 1917-18 ! Construoted for
1 ‘ the departmient
i by  Nilambur
‘ i Tirumalpad.
12 Do. to Edavanna Rubber Vetate,| Canstructed by Edavanna Rubbor estate. Forest
passing  through Mooln-! Department has right of way only, and receives
thamanna and Pokode | annual rent cf Ru. 10.
blocks.
1 3] Roud from Parambale road to Chanakandamukka | { 4 0 Woad. ! 2,463 0 O
1900-01
Rridges.
1914--15
14 | Road from Chanskundamukka to Mundakaduvu . 4 0 O Road
1R08-99
Bridges. 5,847 0 ©
1911-1¢
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=8 e Yeur of I Cost of
£ EE Description. Length. construction. ‘ construetion,
@
M. F. CH. RS. A, P.
15 | Road from Mundakadavu to Kanbirakadava .. o 1 2 0 1899-1900
16 Bric le-path from Kanhirakadava to Chappangam o G0 191315 1,941 0 0
17 | Bricle-path from Chappangam to Maneheri : 2 6 0 1901-02 296 0 O
18 | Koad frem D'alat (Gudalar road) to Nellicutta .. 3 3 0 1918-19 2,062 0 0
19 | Road from Kanhirakadava to Pulimanda 2 0 0 1917-18 1,118 0 o
20 Bridle-path from Mundakadavu to Nellicutta .. 20 0 Unknown. Unknown.
21 Bridle-path from Mundakadavo-Kanhirakadavo road
to the Punnapuzha via Padukka . .. .. 1 4 0 1917-18 £85 0 0
22 | Road from No. 13 to Range Officer’s quarters .. s 01 4 1924-25 136 2 8
; Road from No. 13 to suhordinates’ quarters . 01 0 1925-26 5411 0
Fatal ., 16,485 ¢ 8

N.B.—'The total value of voads adopted i the commerei accounts of the Nilambur scheme is Rs. 16,616-5-2,

189. Telephone line—'"The original telephone line was constructed in 1920-21,
and provided ~communication between Mundayanthodumukku checking station,
District Forest office, District Forest Officer’s bungalow, Range office at Nedungayam,
and Forest guard’s quarters at Padukka. The line was destroyed in the rebellion.
In 1923-24 it was re-evected, from the checking station to the Distriet Forest office
ond thence to the Distriet Forest Officer’s bungalow and in 1926-27 it was extended
to the new Range office at Karulai (Amarampalam Range). The line was installed,
and is maintained; by the Telegraph Department, and is rented to the Forest
Department for Rs. 675 a year.

190. Buildings.——The buildings in existence at present are insufficient for
housing the existing staff whose headquarters are in Nilambur. The most crying
peed 1s for a bungalow for a second gazetted officer, and for quarters for clerks. In
Amarampalam Range, the quarters built at Karulai, after the rebellion, are practi-
cally sufficient for the staft as it stands at present, though Government quarters for
a peon are desirable.  As stated already, many of the buildings in the division were
destroyed or partially destroyed during the rebellion, and had to be re-built. The
following is a list of the forest buildings, with dates and costs of construction and
reconstruction : —

= Year of Year of re- c
= iuti Cost of eonstrnction ost Of.
5 E Desoription. cmtliamuo- construction. or improve- ragonstraotion
T2 on. ment. or 1mprovement.
@
RY. A. P, RS. A, P.
1 | Distriot Forest Officer’'s bungalow, Nilam- }
bor .. .. .. . .. 1890-9! 14,379 0 0 1922-25 13,35¢ 1 ¢
2 | Range Officer’s quartere, NilJambur ., . 1R96-07 1,815 0 0 1924-26 2,019 11 7
3 | Forest guard’s serambi, Arimbrakutta .. | 1907-08 819 0 0 1923-24 '609. 16 10
4 | Forest guard’s serambi, Edacode e .. 1917-18 439 0 0 - ..
¢ 6 [ Range (fficer’s quarters, Karulai .. . 1924-24 4,898 011 Y
* G | Asxistant Ranger's quarters, Ksrulai ,. .. 1026-27 4,948 5 11 .
* 7 | I'wo olerks’ quarters, Karului .. o 1924-26 3,647 1 0 .
s 8 | Four Forestera' and cight Ferest guards’ )
guarters, Karulai , .. .s e 1924-27 7,778 8 b ..
9 | Assixtant Ranger’s quarters, Nilambur NS 192426 3,987 ¢ 3 .. ..
10 | Foresters’ quarters, Nilambur ,, .. .. 1897-98 1917 0 0 192526 87 0 o
11 | Range office, Nilambar .. .. . e 1885-86 2,76¢ 0 0 1023-26 1,271 14 ¢
12 | District Forest cflice, Nilambur . . 1802-03 6773 0 0 1924-27 7144 6 &
13 | Cordege shed, Nilambur B R T e 1,685 0 o 1924-25 419 10 6
and
1919-20
14 l Circuit house, Nilambur . . .. 1920- 21 15,398 0 0 1922-24 3,47t 0 6
15 | Berambi, Kariem .. .. . .. .. 1911-12 828 0 0 .. ’
16 | Berambi, Neliicutta .. .. .. .. 1914-15 814 0 o **
17 , Serambi, Old Amarampalem .. .. .. 180294 350 0 0 )
18 | Serambi, Kducode .. .. .. . 1897-98 671 0 0 e
19 | Elephant kraa), Edacode . .. . 1919-20 922 0 0
20 | Serambi, Kanakuth e .. . 1907-08 628 0 0 )
21 | Checking station, Mondayanthodumukku .. 1916~17 486 0 0
22 | Serambi, Karumpoya .. . . . 1912-13 1,275 0 0 ..
28 | Serambhi, Pulimunna e . . o 1913-14 1,437 0 0 ..
24 | Petrol magazine, Nilambur | e . 1923-24 156 0 2 ..
* 25 | Range office, Karulai ., .. .. .. 1924-26 2,664 14 8 .. ..
28 | Reat-houre, Nedungayam . o .. 1924-26 4461 13 b . ..
27 | Provision atore, Nedungayam ., .. . 190708 832 0 0 1973-24 794 11 1
98 | Subordinate's serambi, Nedungayam .. .. 1017-18 1,018 0 0 1925-2¢ 767 14 9
29 | Two elephant kraals, Nedungayam ,, . 1813-15 738 12 3 1922-23 748 13 9
30 | Forest guard’s serambi, Padukkal .. . 191416 Unrknown, 1928-27 810 1 4
Total .. 88,082 13 0 81,169 & 7

4 clearing sites for the new buildings at Kazulai amounted to Ks. 1,760-13-1,

® The ccst of isition of land an !
5 the cots quot o In other oases where land has been acquired, the cost of aoquisition ig

in addition to the costs quoted ubove.
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191. Weils.—Wells have been sunk in the following localities :—
Nedungayam-—one, year and cost unknown.

Karular—two, in 1924-26, cost Rs. 1,4 14-0-11 aud Rs. 995-5-0.

Kariem—one, ycar and cost unknown.
Arimbrakutta—one, year and cost unknown.
District Forest office compound-—three, years and costs unknownn.

Near Distriet Fovest Officer’s bungalow—one, year and cost unknowu.

The well at Karulai which supplies the Range Officer’s and clerk’s quarters,
appears liable to full iu, as the foundations are insecure. 11 and when this happens,
the desirability of sinking a new well somewhat nearer the quarters should be

considered.

192, Shoranur- Nilambur Ruilway.— In 1927 the construction of a broad gauge
line between Shoranur and Nilambur was cowpleted. 1t puts Nilambur in direet
rallway communication with most of the important inlani centres of timber consump-
tion, and it is certain to play a most important part in the future development of the
forests. Private timber merchauts have been quick to take advantage of its facilities,
and alrcady the environs of the terminus are 2 hive of activity i hand-sawing of
timber.  Freightage on timber iy high at present, but veduction of rates is sumply a
matter for negotiation with the railway authorities. Timber is the only eommodity
which cau make the railway pay, and Government is the owner of most of the big
timber in tiie neighbourhood.  Some of the (fovernment forests are within two miles
of the railway station, and an exteusion of the line to bring it nearcer to the main
source of timber (the New Amarampalam Reserve) can probably be arranged as soon
as an efficlent organization for the large scale exploitation and regeneration of the

forests can be built up.

193. Saw mills.— A small private saw mill is about to commeuco operation in
Nilambur. With the advent of the railway the possibilities for saw milling and

allied industries are enormous,
Section 6—-Past yield.

194. Yield from natural forests.—¢The outturn from sites, clear-felled for
planting, are included under this head, whenever it has been placed upon record,
From 1844 to 1%62, no material from such fellings was measured. No other fellings
were undertuken during this period, so that the present record dates only from 1862—
63. During Mr. Fergusou’s time, all timber felled was measured and departinentally
extracted. The record from 1862 to 1884 1s, therefore, complete.  The total number
Hadficld’s
advent, the outturn from most of the sites, clear-felled for planting, was sold stand-
ing. The number only of logs, removed by the contractor, have been recorded.
Moreover, sale of standing timber on kuttikanam (stump fee) was also introduced
with the same result. From 1885-86, therefore, two summarics are given : (1) of
timber felled and measured and (2) of number of logs removed from trees sold stand-
ing. The data have been extracted from the original records and may be considered

of logs and their cubical contents 1s shown year by year. With Mr.

approximately correct.” [R. Bourne.]

From 1918-19 onwards the numbers and cubical contents of logs and the
numbers of bamboos, with the locality aund year of felling, have becn posted on lovse

sheets.

195. Summary of annual ontturn from natural forests.—

(i) Total annual outturn from the Natural Forests in number and enbic feet species by species.
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SretroN 6—Past REVENUE AND EXPENDITURE.

198, General—All the figures of revenue and expenditure, prior to 1918-19, Revenue from.

ba\'e be(.)n taken from Mr: Bou'ru‘c’.s working plan.  ILix lablgs and his sources of Tour Timber from _ Total.
information may be explained in his own words: ““ No detailed cash accounts are . natural forests Bamboos, ;1‘eatkhf'r(r)lm Fuel, M1e§:;1;:1eous
. . s " . . . . antations. .
available prior to [R863. The sole details of expenditure, available for this °“d'_i};?$“’d I P |
pOI'iOd, are monthly statements of works upon whieh the coolios were (\mployed. o o ! | e
liven so these statements are far from complete. The summaries of revenue and ‘ RS, 4. P b e s P_f ws. A, v s a e | 5. A. P Re. 4. P,
expenditure for this period are based upon a statement prepared by Mr. Ferguson. }ggg;ﬁg - 6,163 12 8 r;g; }1 g f;g;e %; 1}6 . ]2%3 1(4) g ]12’3(:: 2 13
N . - . . . - ’ - ! A 3 2 0 2,886 . ,24 404 ¢
From certain details given in the inward and outward letters of the Forest Depart- 1870-71 N 2-233 ';' "*) 275 0 0 S5l 10 8 - 4 b 4 1600 9 0
ment, 1f 15 clear that this statement ix not always eorrect.  For the vears in which }273% Ll 7285 14 o 1333 l‘é }? 72;; 12 g ol 8 o 112 ]}1 1}) l’;?gg }(2, ¢
' i ; e TN i2- i 5w o2 , § 2 )]
details have been traced, corrcetions have now been made. From 1863-64, the INT3T4 ] “7;23; P g 2818 08 0 o 6311 8 f4f1;é 1% g
i1 : : - A o oy 1 [ :
original cash books have been abstructed and checked i every possible way. Tn W ;o ma0s s M0y e - 2‘592 o 5| 15ses 10 10
the case of revenue, it has only been possible to ‘classify, separately, receipts on 1876-77 . L6818 4 0| N 5,020 11 9 iy 1,192 2 8 ff’?fé 3 1
natural forest timber, bamboos, pluntation logs and poles, fuel and miscellaneous }g;;:?g N AR - PN P - b 10 8| 39205 20
items.  In the ease of expenditure, charges have bheen more elaborately  eclassified. 1879-80 - 12141 11 10 1510 0 30 8 o T 0 - 9’f72 " j z:iﬁ 1g g
: Y ] ofer . , L - .. 015 5 51,930 3 1 . Py 18
All data, now given, refer only to areas covered by the present plun.  The totals, e o Tnets 00 R S 49,687 3 1 30 0 0 20 T 0| 49,745 10 1
therefore, do not tally with returns for the whole division. Great care las boeen 1882-83 <ol 18608 1 9 . }‘f'?;i } Z 158716 o }»32? 3 (2, ‘éé’%?,?, 1 ?
1 : ratl : : 1884-84¢ . ) ‘ .. 2 R 5 .
taken in the preparation of the present swmmaries and, thongh they are certainly not N | 028012 7 - 17 20 o N "2 0 0
absolutely correct, they clain sueh accuracy as it is now possible to achieve. An 1686-86 .. 1,998 12 0 2,060 5 T oo S 3 1 ;71%36 i
) 1 ; " — . 3 h 1< 2 33 . ) N
attempt was also made to classify the past revenue and expenditure, under cach head, {22?,21 - 2350 1o . 1,'7:1i b 3| 3217413 8 - 2815 6 0| 4238 10 7
area by area. Tn muny instances there was no difficulty, But, i many othors and o oamm o D) odmhael watdlowes ol 0| e el s g
o v v 9.- .. < y . ) < Oy
even for recent years, so many items have been elubbed together thut both accuracy 1890 91 B 100445 12 10 | 1722 12 4 20,705 14 7| 1,137 2 0 1763 710 4775 17
and completeness could not be attuined. In the eireumstances, none of the results ’1235‘35 - “’21‘2 1; %5 1 ?jf 13 i ?2’:6? 1; f; EGZ 1: 11 i'fgg;’ ‘; ?, ﬁzgz li 2
3 Bt . v1,342 ¢ s B = k& ‘
achieved are mow placed on record.”—R. Bourne. The figures from 1918-19 1893-91 .. 22’955 15 2 20 0 0f 33073 311 530 7 3 6,071 13 6 72,712 7 10
- - - ’ . 5 © nE v 9 B
onwards have been obtained from various sources. The destruction of records in the Ioraen - 21,280 5 10 o6 14 & R I S B o . g?)g;g 21
. : .- e . . 40~ . 2, 2 e - s ¢
rebellion has complicated the task of compiling statisties. Tt is believed, however, 1896-97 1 gasis 7 2] 631 1 4| 20825 8 o 78 8 0| 31,812 0 ¢ 33,406 s 10
, : , . - .. ’; o 4 0 42,321 4 6 120 3 1 19,409 3 10 016 12 6
that the figures given below are tolerably correct.  Most of them have been abstracted Ere A B OE R 3’323 1o | 100s 2 2 416 0 4267 3 0| 60,705 9 0
from the registers of the Nilambur division.  Flgures pertaining to the period prior 1809-00 .. 28938 6 3| 1,048 3 8 ATHEL1D 1| 68 4 807 0 31 79936 11 7
i i . : : 1900-01 . a1 750 0 0 20,6 310 8, ] 2
to the rebplhon have come from the VI Cirele office, aud certain corrcetions (as, for 1381 o . l.g;.gg; 13) ! 2,{;66 O R g1l 8 I A
example, in the case of the sales of elephauts belonging to othier diyisions) have been 1902-03 | 1591911 3| 2458 9 3| 378882 9 100 0 9 437712 1| 6074413 4
de after reference to other District Forest Offi It has been I . . 190304 Ll 18023 ¢ 1| 220613 1] 16835815 7| 4,408 2 2| 1093510 5| 51,432 13 4
mace ailer re . wstriet rores cers. 1as been fownd impossible 190406 .| 23863 0 9 978 211 | 2704613 0| 9,348 14 10 6,180 15 6| 67,416 15 0
to separate certain items of rcvenue and expenditure pertaining to Maimarghat 1905-0;5 o 15363 1 9 2,35; :i ? lgg,ggg 1131(4) 3323 }g ; {i;‘;é : g “5?,332 1 4
906 -0 .. 273 5 3 201 0 0 1,20, 2,: 5 6 4
range from the totals for the division, as the Mannarghat range records also werc LI s S S I R 7070115 2| 213 0 1 e e M St
lost in the rebellion. The inaccuracy thus caused is, however, trifling. 1908--09 . 18,:;027; 5 ul) Z'f??: K 2 11%%:;2 g 1(: lg‘.; g ul) gg;g 13 g 132’3?,3 12 g
1909-10 - 22,317 3 , p ,186, , ,48,
199. Summary of past revenue— 1910-11 . 14628 1 2 3,;22 lﬁ g %%’%9144 ‘; 5 11? g (13 13’*?2 12 13 1?3';?;3 18 §
[ - 1911-12 A 2,436 6 1 4,726 2 , 9 4D 14, 0
Revenue from 1912-13 .. 760 13 9| 65,208 9 7| 1,80,51% 3 & 29 5 2 4666 0 2| 1,41,847 o 2
B —- 1913-1¢ . 1670 4 11 5028 12 3 71,106 1 8 261 12 2 16,764 13 4 94,820 12 4
' | | 191415 . 5,636 3 3| 3,008 7 9| 1,00366 14 9 79413 3| 1953211 6| 127,358 2 4
Your Timber from t | | Total 1916-16 .. 1678 9 6| 7.449 4 8| 1,35147 9 8 161 0 0 £,207 11 10 | 149,644 3 8
ear. natural forests Bamboos Teak from Fuel Miscellaneous | ' 1916-17 o 1,472 7 9 3,866 10 2 | 1,66,741 11 6 233 12 2 7,543 310 | 189867 13 &
and plauted ' plantations. . items. i 1917-18 . 1,106 9 11 8,868 10 0| 3,99,466 8 2 1,299 5 7 22,106 11 4| 4,32,835 18 0
! sites. | 1918-19 .| 1,664 411 11,155 12 2| 3,68,186 7 4 392 9 7|° 2602 0 0| 4,07.300 2 0
o ,A,_ S ! 1919-20 | e1s7012 2| u3391 6 6| 621,809 8 7 302 2 0|* 5400 0 0| 695473 12 8
T T F 1920-21 .| 77064 6 6| 14,119 1 11| 3,79.470 10 11 684 12 0| * 18,652 15 4| 4,890,381 14 8
W8, A, P, RB. A, P. HB. A P, n8. 4. P, RS, A, P. 1921-22 . 49,635 0 © 8,762 8 O] 1,22720 1 4 91 8 0 6,380 14 2| 1,82,408 15 &
e B R A A A R I R P
1843-44 - " . . - .- 1923-24 . 194 X 19, 218 15 ) 682 2 8
1814-45 . 12 1¢ 0 . . . 1214 0 1924-26 .| 18,892 15 8| 11,146 11 2 | 2,66,840 211 349 13 2 0,286 2 1| 3.01.616 13 0
1845-18 .. .. i .. .. . 1936-26 .o 1,02886 1 1| 7,306 18 0| 2,95,187 12 4 157 4 6 0125 3 2| 414,162 2 1
1846-47 .. .. ‘ . > .. .. 1926-27 .| 60105 810! 13268 5 o 3,38216 0 y 29012 0 5615 9 8| 417,696 3 0
184748 . . .. . . .. — - ) il e
1848-19 . 767 1 8 . . . 787 1 8 Total .. 15,23,846 7 9 62,38,307 13 2| 87,676 T 0 407,616 7 7 |72,07,847 3 ¢
1819-60 . 416 0 0 . 11 0 0 7 0
. 414 b P N ey i . N
182;1—2; . :'l‘i‘ lg (5) 56 6 8:9 g A * Revenue from Mannarghatrange (Palghat division) also incladed, as it is impossible to get deteils owing to
igm:sa .. 4,459 12 9 326 0 0 4,785 12 9 destruction of reoords in rebellion,
5354 .. 519 9 11 - 68 0 161 14 6 687 0 6
}224—35 . 325 9 8 . 580 176 14 6 608 0 2
1865-56 .. 295 111 .. . 468 209 8 &
1856-57 .. 257 8 0 . .. .- 257 3 0
18567-58 . 864 3 1 . . - 86¢ 3 1
1858-59 o 1,768 13 6 . .. . 1,768 i3 6
1859-60 .. 5,717 2 9 . . . 6,717 2 9
1860-61 .. 4,615 6 8 .. . . 4,816 8 8
1861-62 . 808 0 0 . . . 808 0 0
RS8. A. P, RS, A. P.
1862-63 " 5495 0 0 176 0 o 12,043 0 0 . 81410 17,722 14 10
186361 . 4979 0 0 1,193 4 0 2,160 0 0 .. 814 2 7641 2 2
1864-85 .. 9447 0 0/ 77¢ 0 0 16,776 0 0 161 11 10 | 27,158 11 10
. ! 1 9,306 8 0 . 9 ¢ 0| 14621 TN
1865-66 .. 4,685 14 0 719 13 1 ,
X 7 o] 15847 0 0 . 591 b 7| 37006 5 7
1866-67 .. 10,032 0 0 736 0 , 1ol T 81
1867-68 .- 2,695 0 0 .. 500 0 0 2 ;
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200. Summary of past expenditure—cont.

C'ost of conservancy and expleitation,

Cost of acquisi- Exploitation.
Tear. leaa:w“ and Regeneration Tending and t Fire T
payments. 0 : 8 . T
) operations. maintenancs. protection, Tiwmber and Bawboos Live-stook
saplings. ) :
(1) (2 (3) 14) (5) G (7) (8)
RY. 4. P BRS. 4. P. RS. A. P. RR. A. P. R8. A. P. BB. A, P.
1919-20 .. 1,511 v 0 19,210 0 ¢ *1,081 0 711567 0 0 32,487 0 0 48090 0 0O
1920-21 .. 2,052 12 5 25,612 7 2 4501 14 7 us.492 3 3 34,497 4 9 64,700 16 3
1921-22 ., 1,600 0 © 13,981 4 9 282115 0 22,726 12 o 18,936 9 7 26,914 & 9
1922-23 .. 1,600 0 9 15872 6 6 P3,50 4 41,378 13 11 17,865 6 10 36,062 11 b
1928-24 ,, 39 3 0 18,499 9 ¢ 4,023 11 3 H3,877 10 2 10,067 8 35,449 211
1924-26 .., 8,6°1 5 11 10,987 10 » 3,370 14 0 75,052 0 9 15,650 11 10 42,010 b 3
1925-26 .. 1,608 10 6 24,0910 7 3 3,248 sl 141,347 10 10 24,007 9 7 38,68 11 2
1826-:7 .. 1,981 12 5 34,83 1 6 4,135 6| 1,42,610 1 7 19,488 & 8 39,5644 4 6
2,27,2718 7 0 5,9¢,265 13 31599 t2 10 Tl—,t'.:t,&rﬂ 1219 2,61,876 12 7,21,690 13 ©

t Exp-nditurc on fire protection is given separately from 1918 19 onwards.

nance in previous years.

* Espenditure in Mannarghat Range (Pulghat*Diviniun) als

records in rebellion.

forests.

o included, as

Cost of werks.

Year. Roads, ete. Buildings. Other works. | Miscellaneous, Pay and

allowances.
(M (10) an (12 I L N
RS, A._ P. RS, A. P, RN, A. P. RA, A. P. KH, A. P.
1920-21 ., 2,773 15 1 10,890 9 3 1,429 11 7 *18,141 2 1 *48,218 8 0
1921—?? . 1,4‘191 11 3 4,667 0 0 365 3 8 8,461 5 46,825 4 2
1922-23 ., 3,296 12 3 19,850 156 ¢ 509 15 6 8,366 8 H4,8:8 10 0
1923-21 .. 2,181 9 11 12,146 8 11 10 8,404 i 63,092 11 0O
1924-26 .. 1,830 3 2 2,141 o0 7 123 1 o 12044 1¢ 1) 8419 2 9
1925-26 .. 4706 0 1 8037 1 1 9249 0 3 4,280 7 1 65,730 0 0
1926-27 .. 2,016 11 8 6,739 4 11 13 6 6,268 7 5 74407 11 0
62,505 2 4 1 1,63,165 4 11| 26190 9 3| 2,365,267 2 1 |13,89,288 12 2

Cost of establishment.

* Expenditure in Mannarghat Kange (Pulghat Division) also included, as it is impossibl- to get details owing to destruction of
reoords in rebellion.

It was probably included under tending and mainte-

Contingenaies. Total.
R ap
BR. & T. BS. A. P.
*2,862 8 9 |*3,08330 0 2
3496 14 6| 1,31,160 9 7
4170 16 11 | 207,076 9 0
3,077 10 9| 211,609 8 1
4,940 13 6} 2,536,063 8 2
2,628 9 0 3,189,768 A 6
2,300 8 3,31,301 12 1
54,912 10 10 | 49,256,636 1 1

it is i;npnssible to get details owing to destruction of

_ 201. ¢ Capital account.—Tu that all the forests covered by this workirg plan to
which the above data of revenue and expenditure refer, are either leased or have
been purchased, the opportunity is taken to prepare a capital account of all receipts
and charges.

receipts and charges relating to the teak plantations from those relating to the nutural

Attempts have been made, on previous occasions, to scparate the

The summaries now prepared show that this is not possible without resort-

ing to apportionment on a purely arbitrary basis. Moreover, the teak plantations are
being extended and a capital account, prepared for them in any one year, would need
complete revision year by year, or, at least, period by period.
for all the forests dealt with in tbis plan has therefore been prepared.””—HK. Bourne

The account shows that, caleulating at 81 per cent compound interest, the profit
to the end of 1926-27 had amovnted to Ris. 23,29,716.

Money Capital Account.

Year
1840-41 .e .
1841-42 . .o
1812- 13 ve .
184344 .. .
1814-45 .. N
1816-46 . e
184617 .. .
184748 .. .

1818-19 . .

A general account

smﬂ of revenne i Sum of ex-
. with oempound Expenditare nditure with
Re"’nzzrm the interest tcf)dute };n the ‘oopxzpound interest| P1ofit to date.
year. == 3} year, i to Shte
per cent | p = 34 per cent.
R | ;
_ ’ -
RE. A, P BS. : s A p. | as. RS,
. j 8450 0 0 | 8,150 .
.. ' 2,810 13 ¢ 11,657 .
455 7 8 175 1,768 1 0 13,77 .
442 2097 15 8 16,305 ..
1214 0 £22 2,324 6 4 19,199 ..
. 610 2998 4 0 22 780 ..
.- 530 3155 18 0 26,713 .
. 579 %926 12 11 30,877 ..
767 1 8 1,366 3,217 1+ 7 6,176 .

111

Money Capital Acconnt—cont.

Sum of Revenue Sum of ex-
i . with cowpoond Expenditare enditure with
Rev en,“f:,m the interest tfdate in the ¥ compound Profit to date,
year. p =8} year. interest to date
per cent. p = 3} per cent.
RS. 4. RS, RS. A. F. RS, RS,
| 519-30 427 0 1,841 3,183 13 11 39,501 .
1850-51 att 8 2,350 3,438 1 44,415 ..
1851-52 819 2 3,261 2,834 1 48,805 ..
185253 4,785 12 8,150 4,542 8 66,055 ..
1853-54 687 0 9,122 3,158 10 11 60,141 .
1854-55 503 0 9,944 3,284 0 11 65,530 .
1555-66 999 8 10,592 2,870 2 70,694 .
1856-67 $67 8 11,220 3,104 0 76,363 .
1857-58 854 3 12,467 2,948 3 81,976 .
1858-59 1,768 13 14,672 2,348 10 10 87,198 ..
1859-60 5,717 2 20,903 3,935 7 1 94,180 .
1860-61 4,616 6 26,250 2,907 4 7 1,00,383 .
146162 808 0 27,977 3,779 b 6 1,07,676 ..
1862-63 17722 14 1 46,679 6,768 6 9 1,18,210 .
1863-64 7,641 2 55,064 12,837 14 7 1,35,185 "
1864- 65 27,108 11 1 85,071 16,439 6 11 1,56,355 .
186666 14,691 71 1,02,669 16,357 2 11 1,78,184 )
1866-67 27,006 5 1,33,268 13,877 9 7 1,98,298 .
186768 3,097 0 1,41,029 14,498 0 8 2,19,736 .
1868-69 16,006 6 1,61,871 17,046 1 10 2,44,473 .
1869-70 10,454 5 1,77,980 16,891 4 3 2,69,921 v
1870-71 16,050 0 2,00,270 21,042 1 6 3,00,410 .
1871-72 8,508 12 2,156,788 26,911 14 7 3,36,836 ..
1872-73 17,146 2,40,487 1,06,937 12 3 4,665,563 .
1873-74 24,312 2,73,218 33,695 1 10 5,05,208 ..
1874-76 14,430 2,97,210 26,672 6 7 §,49,457 .
1875-76 19,889 3,27,502 27,409 9 5 5,96,098 .
1876.77 33,031 3,71,998 27,027 6 1 6,43,988 .
1877-78 22,616 4,07,631 23,216 7 4 6,849,744 .o
187%-79 34.206 4,56,000 25,787 0 6 7,39,672 ..
1879-20 24,881 4,96,845 81,172 9 11 7,96,734 .
1880-81 61,161 5,7%,396 26,114 11 6 8,60,735 ..
1881-82 49,746 6,148,386 32,315 2 8 9,12,826 .
1882-83 82,739 7,03,%10 28,184 14 8 9,72,910 -
1883-84 56,0973 7,83,547 28,815 7 2 10,35,777 .
1884-85 2 810,873 29,992 7 8 11,02,021 .
1835-86 81,137 9,20,495 44,953 0 2 11,85,645 .
188587 17,720 9,70,432 42,037 13 9 12,609,077 ..
1887-88 42,385 10,148,783 38287 0 1 13 51,782 .
1888-89 41,467 11,24,888 v1,616 8 § 14,90,711 .
1889 -60 38,100 12,012,359 38,626 6 7 15,81,512 ..
1890-41 44,776 12 89,217 42,841 7 3 16,79,706 o
1891-92 42,768 13,717,109 46,303 0 1 17,84,799 .
1892-93 42,428 14,67,738 47,682 5 11 18,94,949 .
1893-94 72 112 14,91,819 43,607 3 3 20,04,939 .
1894-95 62,620 17,10,054 52,061 0 3 21,27,173
1896-96 37,243 18,07,160 £1,349. 7 o 22,62,973 .
1896-97 80,400 19.60,807 57,668 6 10 23,809,385 .
1497-98 96,015 21,156,101 52,723 5 2 26,256,736 "
1698-99 60.705 92,44 836 51,905 12 11 26,66,041 )
1899-00 76,946 24,056,617 59,168 ¢ 9 28,18,620 B
1900- 1 2,928,666 27,18 378 111,759 13 0 30.28,978
160102 87,257 99,00,776 66,361 8 © 31,91,302
1902-03 60,744 30,63,048 54,203 14 0 33,657,292
1903-04 51,432 32,21,688 48,313 7 7 385,23,110 .
1904-06 67,416 34,01,864 64,485 5 5 37,10,87¢ o
1905-06 58,656 3%,79,616 60,236 6 89,00,991 :
1906-07 1,47,905 38.52,808 BR.4I2 13 4 40,965,959 .
1907 -08 94,718 10,82,373 59,560 3 42,98 857 .
1908-09 1140247 43,65,503 68,867 8 45,18,184 >
1909-10 s} 1,48,292 46,686,589 61,706 4 47,38,027 -
1910-11 - 9,762 49,22,683 62,947 ¢ 8 49.66,105 o
191112 .1 114339 $2,00,311 71,880 ] 52,11.799 "t
1912-13 . 141,347 65,492,990 76,523 " 54.60.736 ** 65 25
1013-14 94,820 58.21,468 68,595 3 57.29.773 3,264
1914-15 1,27,38 61,62565 | 70,687 7 7 60,01,00% 1058
1916-16 1,49,644 66,17,638 71,806 9 82,82,843 9 1’95‘1
1916-17 1,69,867 89,15,620 81,258 12 2 65.87,032 et
1917-18 4,32,835 75,90,189 1,12,639 0 69,30,117 3,28,488
1918-19 4,07,309 82,63,362 1,86,948 0 0 7369619 6,60,272
1919-20 6,465,473 92,48,064 2,490,639 0 o 7866745 ?,03,743
1920-21 4,89,881 1,00,61,618 ©  3.08.330 0 2 8470411 13,81,309
1921-22 1,82,408 1,05,96,274 1,51,149 9 7 88,97 345 16,11,207
1922-23 2.26,014 1,11,03,156 2,071,036 9 ¢ 94 16 829 16,938,929
1923-24 283,782 1,18,48,698 | 211,809 3 1 99.67.192 17,17,327
192425 3,01,616 1,95,64,814 2,56,063 8 2 1,05.81.758 18,91,406
1926-26 1,14,162 2 1,3,18,746 3,189,748 6 ¢ 101251188 20,03,057
1926-27 4,17,696 3 1,13,09,998 3,31,301 12 1 1,19,76.982 %gg.gf:
t )




+ Expenditure on fire protection ie given separately from 1918-19 onwards
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200. Summary of past expendilure—
R L ] 200. Summary of past ezpendilure— cont.
— Cost of conservancy and 4-xploil';tﬁirmlt B - o
o - JE A S o Cost of works. T .
Yenr. Coa;?o?lf:[(\gmm. { | Exploitation h T b s” ‘ Cost of establishment.
lease payments, R(!genex:ation i Tending and Fi . - - ———‘;h,_, Your. Road 4 ) . R i B Ty T -
| operations. | maintenance. broieo]tli':n.f ‘Fimber and e et Buildings. Other worke. | Misosllanceus. l l]‘Ty - Contlupensiss. otal.
i ! . i sllowance,
) ) | (3) ‘ ) (5) sl an;’;os‘ ! Live-stock. S ) B (10) I_____,(H)v _ayn 3y (1 | (15
- ' ‘ ( 8 Tt T T T e
: (8) / |
R8. A. P. " R8. 4A. P.: R8. A, P. | RS A, P
181041 .. 8000 "0 Ta RY. A, P. RS, 4. P o AL p.! e a gl 1810-41 y n . I ' R3. A P.i 1;%0 Al) Pd{ ne. A. r‘ R3. A. P.
1841-42 ., .. 1678 5 o | . RS, A, P 1841-42 .. i . . ! 1134 8 . ] 8,450 0 0
1842-43 .. 98 0 0 “'“;0 ;’ 0 I 184?—43 .e . .. { ; ,677 15 0‘. ‘l,glo 13 0
184344 .. .. 1,251 10 7 i 1843-44 .. ) : X j &77 15 0 | 1765 1 0
184446 .. . 1430 0 2 ; 184446 .. X ! ) { '; gn ;: 1 2,047 i3 8
184546 .. . Viks 5 s ! ! 1845-46 .. . : . ! L L7i0 0 0 e
1846-47 .. 1395 15 0 ‘ e - - 140 0 o 2900 5 ¢
184748 «: dq . 1“;1% 12 11 . i 1847-48 .. .n s \ 1”71() 0 (;‘ 3'13") 15 0
184849 : Lams 1l . | ’ 1848-49 .. " N 3,228 12 1)
181950 .. ‘ AT T ! 1849-50 .. . | L The o o 9,217 14 7
1860-61 .. . 1698 3 | : igg?—g; .. .. ‘ 1'740 o g ! 3,183 13 11
1851-52 .. . "001 11 ! 1 - .. K | 3,433 3 1
1aonts . o 1 : ‘ 1862-53 .. s A 2,834 15 1
1863-54 .. . 1518 10 11 J : 1863-5¢ .. . ) ’ ‘ 1740 0 o 4512 2 8
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1887-88 .. 687 12 8! 2632 12 6 3,331 1L 0 . 8818 10 8 b33 14 2 8710 3 1888-89 .. 301 1¢ 0 8656 14 10 o 1120 5,671 1/ 242 4 6| 38287 0 1
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: ¢156 6 4,236 5 " 48 10 3 947212 7 53 12 1559 43 ¢ 2 3,10210 9 17866 2 10 1,016 11 2 5 5
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. )3 . y 3 yavt ¢ 765 - 1 410 2's b ] 26,400 11 6 : " .
191017 o 979 0 0 57 8 8| a0 2 s . 080 10 19| sy o Jnwn 88 torroig .| 387 211 SO 14 6| 784 8 6| 280015 0| 51089 14 9 Vo1 1 2| e in
wiras .| PSS 70 10611 6 €867 3 6 .. 10553 2 4| 809 FRA I 101718 o] 3879 6 0| 1183 0 8] 9479 o o] eiecd 8 0 J2sAleal 1 1,888 8 5| 112,639 1 o
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place until after the growth of the thirteenth year. The following statement should
make this clearer :— )

e

Number of years after New eul Numter of old |Namber of culmsl oy Yield pﬁ;‘;ﬂg‘l;e“)
Howerin i " 18 culs alreany ot tne cod of Culms cut, (Aesuming
g produced. in the ulumpé- the yeat. gﬂumw per #ore.
‘ |
1 . .. .o
§ - 1 small .. .. 12
. t ..
4 . . . 1 ) o t 3
5 o . v 3 4
6 e, 1 .. 4 b - .
7 . . . oo 1 large .. [ 8 .. e
8 o e . 1, .. 6 7 .. .
9 . . v, 7 9 . .
10 . 2, .. 9 11
11 o 3, . 11 14
12 b e 3, . 14 17 . .o
13 e s, . 17 21 H 120160
14 . . . il o, .. 17 2l ¢ 120— 180

An enumeration, carried out in 1914, of the number of culms per clump in an
area which had recently and aunually been heavily ecut over, showed an average
of 11:85 culms. These might be expected to put on three culns in the next year.
If, therefore, twelve culms on the average were ulways left, the annual yield would be
three culms per clump, or 90 to 120 culns per acre.  Instead of commencing at the
end of the thirteenth year it might be first expected after the tenth or eleventh ycars.
All the above calculations are, of course, entirely provisional.”  [R. Bournc |

CHAPTER VIL—LSTIMATE OF COST VALUK OF TUE LAND.

206. G'eneral.—Sinco all the forests covered by tlis working-plan are cither
leased or have been purchased, it 18 of some interest to determine their approximate
cost value.

207. Stalements of kutlikanam and lease payments.—From 1916-17 onwards, the
gystem of a fixed annual rental, iustead of the old kuttikanam payments was adopted
in respect of the lease with the Trickalayur Devaswam. From 1924-25 onwards,
the same system was adopted in respect of the lease with the Zamorin of Calicut.
Two statements must therefore be given, one for kuttikanam and the other for lease

payments. (Mr. Bourne’s working-plan is taken as the authority for figures t
the year 1917-18.) y g up to

-
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Statement of kuttikanam du

o and paid to Urlan Trickalayur Devaswam,
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Statement of kattikanam due and paid to Urlan Trickalayur Devaswam,
—— - - ' - -
] ‘ On Bam boos. On junglewood.
- o t —- Total )
Year in Tear in Mortgage | Advances lgn 17,400 tonk Ovlv)ot)eia:a;'l‘idngla::( | On()B!:,r:S :J‘veernk tmental Departmental agenoy. By purohasers. annual or Total
: which o 2 ackwood, ete., o ; Departmenta - . periodieal otal
v bich paid or ferer?:rt;:i recoverable trees at Re. 1. As. 8. tgixth ut ds. & Agency. By purohasers. New olearing Genaral 50 per cent. Now Ola?’rmg Qanaral kuttikanam | amount paid.
due. ] and 20 per cent 20 per cent. 50 per cent. dus to be
reoovered. | bhogam. | recovered. o o I ye : “;ai:
T T T i N : . . Tt oo ‘um-| Kutti- | Num- . :
v . epi Nuom- Kat!i- Num- | Kutti Num- Kutti- ) Nuw- . | Kattikanam, | Yom Kuttikanam.
I\bl;:f- )‘ k!a\xll]'tltri I her. kanau. ber, 0 kanow, | g, , hanawm. j amber.| Kuttikanaw. { '\ - Kuttikanam. [Number uttiganam. |y | polam. ber,
I - ! - o O ] > . . . P. BB, A. P.

) 1840-41 1(}2(:(') ‘(;l 7&?‘, A ' RS, A ws. | J Ls. ‘~! RE. 4. P, 1 RE. 4. . RS, 4. P B8, A. P RS, A ' ‘ “-"‘- r m 4 8000 0 0
1842-43 .., | 1812-43 . ,} D000 i . . | ' . . . - o . . . .. 98 0 o) ¥8 0 O
1852-53 .. | 1852-53 - S .. : ‘ .. . . o . o . .. .

=9 9om08 L, .. \(u) 326 0 : e 0 - . .. . . o .

%Sg:—gf e 18:_)6—'{): .. . [ (@) 127 o ff? } ?',; 0 .. .. ; ‘ ; .e » : : o o o o o . 2

A R - (@ 127 00 r | g o] - - ; | . . . .- . . . . . 11¢12 0@ 11412 0
186960 . | ohan - " - I ! . . . - . : : 323 6 41() 333 6 &

- 50--6( . : e . . .. ..
191y || 180860 : ' ‘ ! " . It - : ) o - " 700 116 0 o0 220 8 4 .

1862-63 .. . T . : * 1 4,650 6 8 01 ., . : ) : 100 3212 8 0 285 8§ 0 .
1863-64 | - . .. 178 | 174 0 . | 15 200 3“..2 10 7,300 73 0 0 " 3..1 6 . e . - i - 337 ¢ 4 e
.- .. 15 i 20 . . .. v 2 e E R . . . e I8
1884-65 . . . " oo N ol o . e Eao| 1831011 { - ” ol 287 2 of ‘iss 312 8 2| .. . . . [ed o1 - .
1865-66 .. o » y 7 7 o) .. . e o] e5 2k ! : 04| 3661¢ o .. 176 611 .. .. . . T8 13 -
}g?i"gg " - - . 373 375 0 .. . . - 6,808 | 209 211 i B : . 461 l{e) 107 15 g . . . . 50 9 2
367-68 .. .. .. ' 3 i .. . . . . 21 B . Ve .. ..
.. .. . e .. . ! ‘. . .o 368 49 12 ¢ 2 ) 01 2.606 1¢ 10
iggggg .. | 1869-70 .. .. 1240 0 ira ] by D o N .. . 16:2| 4% 0 7 . " _9 . 251 |(6) 42 810 ] .. .. .. .. sg Z g .
1870-71 .. | 1871 72 200 0 . 2ot | o2z 0 2 o hopTed | 38 89 . . : . - - » - . . 38 3 2 200 0 0
ooz " , .- .. 2 2 0 o . . e 200 4(g) 1 0 2 .. .. 3610 0 . . . . 349 12 10 €26 3 ¢
1872-73 .. | 1878-74 .. . 24h 0 19 19 0 . .. .. . © 14,094 (g) 83 10 1 . . .. 261 2 9| .. .o . .
1873-71 ‘ ! o . " " 29 0 @
to 1878-79 .. . 429 0 . . s e . e . .
1877-78 868 (@) 858 0 f \ . . . .
1877-78 r :
1 24514 1
18;81“179 1870-80 .. e 235 8 471 {((1) 471 0 I 1 0,793 7 114§ . .. V. 9 3 413 .. . . .o lo 6
1678-70 .. | 188081 .. . s ool w ‘ | o1s- | @10 7 . 5 3 6 . 3 3 7114 0 12014 0

. 188182 || N R : L { - o - - . - - - - (f)1000 o o

1830-81 g . x . . . . . .
38280 : ! . f)1,920 9 7
1ea s } 1582.83 .. x L2 8| 9469 ((Hrace 0| .. Lo aoato| 81 6 4 | . N . te71| 13812 3| . " . . 1,686 1 7 (1)1,
- ' o 60313 3 ..
1881-52 .. e 369 4y 369 0 . . ‘ . 859 §02 13 38 . . . o
188255 .. | 1533-81 .. . 18y 0| 008 . _ ! rwzs | 49076 0 . - e : - . - . . .- %8¢ 117711 3
1881-65 . | 189598 ' s . - - ( : ‘. udoi | 183 9 1 o .- - .. N : . . - " 39 8 1 223 1 B
1883-85 .. | 183i-K7 .. - . - ; A | o0 5o wohor | 165 2 7 . . - o . . . .. . 53 ; s 23‘1’ 7 :
183,87 . | 185788 5o Ly We ol X f a5 | os | oraer | 28 6 1 . PR I - - - . . 23| 241 8 3 1
85-88 X . .
1sews } 1883-89 ., o 1212 121 [(ay 121 o Gwa [ () w9y xl 10 [ & 0| aw;g| 261110 1 2000 3 0 0 . . . 406| 40 9 7] .. 28 0 1 429 13 6 338 1 6 i
7-88 ' 1 2 - @
-~ ; 3 . " . - : ! ‘ 3 810 9 276 7 11 829 8 11 !
%ggg—gg - %S;;_g? ' . % g; l-“-] (o ]‘T‘" o @ te } J} (‘.) ;i ; | bl I?S }g 3 1 3,625 b4 6 0 o e .t . o 207 1156 6 4 416 8 4 473 12 ¢
1890-01 .. | 1891-92 .. . o ol Niojlm 1880 ' .1(11 ::Z 5o e el e 10,340 183 0 0 .. .- . ' " 138 7713 2 4é 2 8 48 3 8
1891-02 ,, [ 183293 .. . o8| 13 E(ﬂ 1 o S B VIV S S R S B 8,609 11612 21 .. " 318 956 11 6 |1,188(187 11 7| 167 118 411 782 13 2 785 5 3
1802-9% ., L1863-04 .. .. L8 201 iy el 0 b I e 00 Yol 38 7 6 1800 | 187 1 TR e 8] 881y i508 13 10| 1eus (22015 7} 88 30 2 9 2,846 2 11 745 13 1
1893-94 ,. [ 1891-95 ., ! 38 0 156 ( Aj 185 ; - s 8 |‘~‘t"0 TR | 26,192 316 15 11 767 ) 197 | 1’337 € 7 . 557 405 ¢ O 2,843 9 6 1,006 10 11
1804-05 1895-95 L a0 0 o) s o : ST #6 0 77y U2 b 0 13,166 17 7 74 210 302 & ¥ 7oL 876|176 0 o 78 56 13 0 620 4 0f 34687 0 &
1895-96 .. | 1806-07 | P s . N v o i fos o ogles | w0 2 2 oeig | 162 3 ol . . .. ‘ ARSI S82 15 10 435 19 10
1895-97 : 18'.1','«!)8 ... , . 7; ] gN 4,081 - 92500 :;g g g ve . .o :: :. 319 8611 8 556 5 8 666 6 8
| o o = .o . . .. i
1897-98 ,, i 1898-00 ’ .. | ! . ) ' a7 | 17 ol aap f"‘))";‘ ¥ A 8’;:: 5310 0 stfm sl .. . 96 260 0 9 780 7 1 49010 9
! " .o .
1895-99 S . ' ) [ o8 oo |y 10 1 4 3 . . o1y 1512 0 .. . 8im 6 0 0 Bos e
1899-00 .. {1900 -01 { I 40 4 + 0 . 100 } vh 0 626 lm) 9 6 8 ° 6.(.)25 o 30| . 3 ‘Iﬁ E:;)) zz 1; 2 } . 538 M6 71 1,014 7 2 900 10 1
i) 0 ~
190v-01 ,, | 1901-02 .. ; 6 o 6 PR . e 19 ( v oK I 8 010 50 9 0] .. .. ﬁ;; ) 7:3 1513 11 } .. Ve 9801 1,617 611 |(p) 2,337 14 O .
1501-12 1902-03 200 0 36 0 36 36 0 10 [ 30 15 0 650 912 0 3,016 ¥ . .. .. 1,347 2,350 9 10 2,661 110 4763 1¢ 3
1992-03 .. | 1603-04 . . . 3 0@ 3 0 .. Jnz 1000 W0 011 ¢ 12,060 180 12 04 .. : 17 30 211 o .. 819 1,181 0 2 [(g) 1,414 13 8 763 9 11
1903-0% .. | 1804-05 .. . 3 0 . to .. .. 127 uloN . . s:sso 9; 13 ‘é °° N .. 51213 0] .. . 1841 2,48016 9 |(r) 3,623 12 9 4471 7 1
1004-05 .. | 1404-05 ' ) . o oA 203 0 - 58,700 [fgs s ol o ', o . . .. 26 0 0 383 8 0 1007 ¢ 9
190 1-05 i : 16,660 -
o3 } v N B % R I o) R IS " 6 4 0| .. . 830 131¢ 8} .. - . . 2% 2 3 . .
1905-06 ; ‘ 1,750 . , .
1906-07 .. ! .. .. . y . 183 | ol 8| 22216 | 121 7 10 ! 6l 0 0 ) . . y . . . 273 15 10 .. .
1907-08 ., .. | .. . . . . ua0 ! 116 0] 35,932 3894 15 9 4,400 95 3 2 : 52 39 1 6] .. . 574 ¢ 6 .
1908-64 ., | 1911-12 ,. . .. ., i, 5TY 259 B | 500145 142 5 B 2,013 S 85 713 7| o B 520 16 0 1,593 5 6
¢ ! . b w64 0| 5266 50 41 4 - " . . 28 6 0 0 900 11 8 .
1909-10 .. .. . .. .. .. . L8 64 52,661 | 478 16 8 3,7 w10 0| o : 5 01z of ., . ]
1910-11 .. | 1912-13 ., | . . ] 5 o . . Lol 10 8| 42174 | 397 9 0 11,200 2 8 6 0 0| .- .. . 800 13 8| 1,501 811
191)-12 1913-14 .. | . . .. . . AL uHe Ml 7,300 431 4 6 6,850 76 12 ) ’ 28 B0 7T 9 , - 4 8 0 O 800 2 3 800 2 3
191213 . | e1s-15 L. . . : . 200 100 0| £o.261 {1,007 8 8 3,075 ba 18 ol o 8 12 0 0f .. . s 3 1 0 1,146 15 8| 1,14815 8
191313 .. | 1915-1¢ .. | . i Lo (58 309 0 10700 | ‘344 5 8 %,%g 133 el 7 10 00| oo 13 25 14 6 © lgég g g B2 5 6
1914-15 ., . . . .. .. ) ; » ' . . o . .- . . ..
1916-18 .. [1616-17 .. l . .. .. . .. . . . .. . . " " ) . . .. ()) 1,600 0 0] 3,000 0 o
Grand total .. '! 1,400 0 7,000 o | 7,312 7,312 0 619 309 % | 5,307 2,653 8 | GIR2801C,S17 156 64 ___--—2- '—;3—66—15 4 1,162 8 0 . 7,427 13 24]4,202]683 + 9| .. 10,68 4 7 36,189 12 2 46,777 8 3
———— — _— |- - } e e [ e | e e 988,44 > ¢ tT U SR B, — —— ee—
. .- ’ (a) 580 0! Paid .. 2,370 0 | pajg . 159 4 | aid .. 2,621 8| 14,294 (g) 80 3 8 | . .. e) 160 8 o} .. . .. .- 636 2 4 536 2 4
. f . 4,5t4 4 |Recover- 4,942 0 (Recovir- (i) 160 4 Recover- (s5) 32 0 e qm)2e 4 0 .. . . . e e .. . e .e
i ed. ed. { ed. - . .
: i N —|——— 1 e | ——— ) - — — . ————————
. ' ' - .- ] Faid .. [7,112 6 9} —— | N Paid .| 7,277 4 8%| .. o . . 36,726 1¢ 6| 4731310 6
This lease was trrminated on 315 \arch 1216 and now }&ure, on the }\;aia of the pryment of a flxed

: s ! into from 1st April of that year. This aceount is therefore olosed. )
Reforence.—(a) These amounts baye not been shown 1L PTeVIONS  gp onnts s recovered—vide recovered of expenditure and rovenne annual rental, "?)9 g&:?tdl;.: ‘2’91 that ahm‘:ld have becn recovered, a moiety only on 33 trees has been recovered and the balance Re. 16-8-0 paiq,
1840-41 to 1861-62. :

. A P s reagvered in 1895-98— vide registers of knttikanaw due and paid to janmis and R. Dis. 55/08. .
(8) These aounts have not been shown in previous A20unty undar the respectivo years paid—vide recovered of expenditare and * Ou:i:; ,;,15“8 ;;&5 f{:(,) 147 wus only recover:d in 1895-96 —vide ﬁ?;g" :t kl.\t-mkunalm duae andlpnd t:i) hn?é%:n:e& l?lxs. 55/08.
- 1861-62, £08-13- ~14- f 892.9 -94 respeotively were on aid in -96 —vide regis-
(o) Thesr::(;\;lgnltglgptlest:nt li:m :nourred by ‘Gnveril.u:ent by extraotion of Junglewcod and have becn wrongly dedaoted from ¢ R“PGB: (1,fﬁlgst,tliia:\(;x‘;ngu?tnld'?aidl:o gui‘zis.rom 189293 an TP y vE 8
kuttikanam due under oher heads—vide ’95;8 €ra ot kuttikanam due aud paid to janmis. 4 vai R te:es 204-4-0 is kuttikanam due on minor produae sollected departmentally and paid in 1902-03—vide R. Dis. 445/02.
(4) Moiety oé kuttikagaus: that shoud have been recovered hay pe.,, paid—vide registers of kuttikanam due nnd paid to janmis (':)) T;:;g amounts of kuttikanam were only aid in 1902-03—vide K. Dis. 445/02.
and R. Dia. 55/08.

J i . 5-9-5 was paid in 1904-05—vide R. Dis. 18/04.
(©) Moity o!dkuttilga::m ;mk ‘:g‘kﬂeea l()il:es SE;.PLM{:})]j::;:;:an;mkonnqnnsgges that. should bave becn recoTerd 28 boan paid 8)) %l:l%essgéﬂ-i)—ll wss paid in 1903-04 and the balance out of Rs. 2,3G7-14-0, i.e., Re. 1,604-4-1 in 1902-03—vide R. Dis.
—vide rogis t8 O attikauam AN . 18, . B

i | i . -vi . d R. Die. 145/02.
(7) Rupees 1,000 advance payment of kattikensa duein 189_g) 413" 1881-83 and recovercd in full in 1883-83= Vide registery . 3/04 and K. Dia. 145/02.
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CHAPTER VI—STATISTICS OF GROWTH AND YIELD.

SECTION 1— STATISTICS RELATING T0 TEAK.

202. Mr. Bourne's yield tubles.— Yrovisional yield tables for teak were prepared

by Mr. Bourne, and have been published in a smull book. His tables arc based g
the simultaneous measurement of a large number of sample plots of different ages
and of all qualities of growth. His own description of the methods adopted has
been printed in a separate publication, 8o there is no need to 80 into the subjeet
here. Three qualities have been distinguished, and the tables contain for every age
from 1 to 80 years, and for one acre of cach of the three qualities, the following
information :—Number of stems, basul arca, average girth of dowlinant trees, average
beight of dominant trees, stemwood and crownwood volume with form factors,
intermediate yields, final yield, total yield, mean anpual volume increment and
current annual volume increment. His woney yield tables for the three qualities,
and for all ages from 5 to 8C years, show the gross and nett values, per cubie foot
and per acre, of the major and intermediate yields, separately for the two Ranges,
Tables of stemwood volume and form factors, for single teak trees, have also been
prepared. A comparison of actual final yields in the past ten years, with the yield
table estimates, show that the latter are, on the whole, very l'easopab!y accurate,
In fact they are often remarkably accurate. In the casc of t.h“.””“g“’, large
differences between estimates and actuals have been usual, but it is impossible to
eriticize the yield tables on this account, for in thinuings the parsonal factor is Lound
to influence the yield to a very g(eat extent. Finally, in future comparisons of
actuals with yield table estimates, it 13 necessary to remember one very important
point. The yield tables are prepared for tfully stocked woods. 1In order to use
them, the density of each sub-compartment has to be estimated, and this estimation
is by no mecans easy. An error of one decimal point is casy to make, and such au
error means a difference of ten per cent in the yield from every uuit ofarea to which
the incorrect density is applied. The money yicld tables were based on prices whieh
have not been maintained, and the custs of extraction used in the caleculations are
less than the present costs. In these circumstances they caunot be applied as they
stand, and the present writer has mot thought dt to revise them since the tunh_er
market is still far from stable, and since it is hoped that the cost of extraction will
soon be reduced.

203. Stauistics from periodical measurements of sample plots—To provide for the
subsequent revision of his provisional yield tables, Mr. Bourne laid out 41 perma-
nent sample plots, in fully stocked woods ; and measured them in 1915, They were
remeasured in 1928 and are again being measured at the time of writing. There ure,
also, eight permanent sample plots laid out by the Forest Research Institute, Dehra
Dun (all in young plantations) and these, too, are now being measured for the third
time. In 1928, four new plots were laid out in second rotation plantations, by the
Forest Research Ufficer, and are being measured. It is proposed to discard about 17
of Mr. Bourne’s plots, and two of the Dehra Dun plots, chiefly on account of deficieney
in stocking, but the question awaits decision, The object of all the plots is to study
volume increment. ‘T'he upkeep and measurement of the plots are entrusted to the
Forest Research Officer, rud the calculations are undertaken in the Forest Research
Institute, Dehra Dun, where yield tables will ultimately be compiled.

SECTION 2—STATISTICS RELATING TO SPECIES OTHER THAN TEAK.

204. Timber species—There has been no opportunity, in the past, to collect
statistics of the rates of growth of miscellancous species,since there are practically no
woods of known ages. The occurrence of these Species in the teak plantations
affords 2n opportunity of comparing their rates of growth with that of the teak,
since, With a few exceptions, it is certain that they are at least not older than the
tealc. 10 good teak localities there is no timber species Which grows faster {from the
geedling stage) than teak, in the first two years. From thg third to the fourth year,
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Tetrameles nudiflora Bombos malabaricum Lagerstroemia microcarpa and Terminalia
fomentose eatch up teak. By the tenth year so, also, does Terminalia pani-
culafa.  Rosewovod grows much more slowly than teak in early years, but there
is little doubt that 1t will eventually outstrip the teak, except in the best teak
localities. Xyl zylocarpa is the only common representative of the valuable
deciduous species which will continue to keep below tlie crowns of teak of equal
age, 1 all teak localities except the poorest. Though there are no figures (or very
meagre figures) to prove it, it secems probable that in suitable localities (though not
necessarily the best localities available) a rotation of about sixty years would give crops
of Termwnalia tomenlosa, Terminalia paniculatr and Lagerstroemia microcurpa,
averaging 5 feet to 6 feet in girth, Iive volumeincrement sample plots have been
laid out, in recent years, in pure woods of miscellaneous species, and are mecasured
every five years, as follows:—

(¢) Xylia zylccarpa two plots, in areas on which teak was planted In 1889,
and subsequently failed. The age of the Xylia is not known, but it probably
originated a fow ycars later than 18%9. :

(b) Lagerstroemia microcarpa, one plot, in a small plantation of this species
formed 1n 1919,

(¢) Lagerstroemia—Flos—Ileginae, two plots. One is in a middle-aged erop’
(of unknown age) in the 1854 teak plantation. The second is in a small plantation
of this species formed 1n 1919,

In addition to the above, there is one diameter increment sample plot in a patch
of pure Hopea parviflora of all stages from seedlings to poles of about 6 inches
diameter. Numerous periodical girth measurements of individual trees of Swiclenin
macrophylla have been taken in past years. It appears that this species attains
a girth of 5 feet to 10 feet, in 35 years, in the poorest teak localitics.

205. Bamboos.—Mr. Bourne collected certain statisties about the rate of growth
of Bambusa arundinacea. No subsequent investigation has been undertaken, so his
experience may be quoted :—*¢ Karly 1n 1914, as the resunlt of the visit of a member
of the firm of Messrs. Thomas Nelson & Sons, Publishers, Edinburgh, a report
was drawn up on the possibility of supplyiug annually 20,000 tons of air dry
bamboos for the manufucture of paper pulp. Certain data on which the report was
based may be quoted. TIn the first place, the bamboo in the division commenced to
flower sporadieally in 1911, and the following records of past flowering are of im-
portance. It is reported to have flowered gregariously in 1504, 1836 and 1868
(Brandis’ Indian Trees, page 671) and sporadically, particularly along the river
banks, in 1851. In recent years it has flowered in Edacode tn 1911, in Chatom-
borai in 1911 and 1912, in New Amarampalam, Nellicutta and Karumpoya from 1912,
up to the present time and in Pokode and Kanakuth in 1918. It has hard]
flowered in Pannengode, very little in Walluvasseri and very little along the banks
of the main river. In 1914, new clumps had already formed as a result of the
flowering in Edacode in 1911.  There were, howcver, rarely more than one or two
culms to cach clump, and morcover such culms were not full-sized. By 1918, there
were about 6 or 7 culms per clump both iu tdacode and Chatomborai. One or two of
these eulms were fullsized. In the year after flowering, no culm is formed, nor have
the scedlings combiued into elumps. In the second year the clumps are recognizable
and a very small eulm is produced. From then on to the seventh or eighth year
it would appear that a new culm 1s produced each year, though such culms are not
fullsized until thesc years. In older clumps enumeration in 1914 showed that on
the uverage one new culm. was annually produced for every four old culms in the
clump. From above the ninth to the tenth year it 18 to be expected that clumps will
produce two new culms aunually, making at the end of the tenth year about eleven
culms in all. If three annually are produced in the eleventh and twelfth years and
four in the fourteenth year, the clumps may be considered to be in full bearin
at the end of the latter year, with about 21 culms. If four culms per clump ar%
then gnnually felled,Ttgley shouldvcertainly be peplaeed by four new culms in the
following momnsoon. ese approximate calculations assume that no cutting takes

293, For,—81



118

Periodical amounts of kuttikanam wbich fell due

between the years 1894-95

and 1913-14, axd disputed by the Uralan of Trickaloyur Devaswam and Thachara-
kavil Tirumalpad, were yaid to the Uralan in 1916-17, on his executing an indemnity

bond.
The amount paid was Rs. 1,746-8-7,

Statement of kuttikanam due and paid

On
! I
On teak and On tesk and | On planted tenk |
Year Year. Mortgage blackwood, ete., blackwood saplings, 9” and over } Departmental
in which | in which | or renewal Advanoes taees at Ke. 1. ete., at As. 8, girth at As. 8. ] agenoy.
due. paid. foe. recoverable.
P - e [
Nuyober.| Kuttikanam.[Number. Kuttikanam }Numbor.“,Kuttikanam. Number.! K uttikanam,
1 !
‘ ,
1862-63 . e . .. . BR. A. P.
1863-64 v re . .o . . .
. .. . o ) .. 1,000 2116 7
1866-66 .. 1870-71. . . o i ’
1873-74 7 o .. .o .. 1,600 6812 0
to 1878-79. .. ..
1877-78 v .. . .. . 3,860 33 911
1914-16 l
and 1017-18. . .. .
1016-18 . . i .. . 76 1 5 0
1916-17  ..[° .. . .. . . . - . 76 1 4 8
1928-24 .| 1924-25. - . . . . .- 40 0 8 0
1918-19
to 1927-28. v . .. . v . e .. 346,044 (4,387 0 0
3922-23 .. l
Total .. . 362,496 [6,499 7 3 l

Reference.—(a) These amounts,

(s) This amount, and future amounts due, or portion thereof, will not be
* " This sum inocludes Ks, 8,996-3-11 being the amount deoreed by the

; or portions thereof, are to be recovered by Government, if the
(8) Thie amount, or portion thereof, is to he recoversd by and is due to Government

Tirumalpad is nnable to substantiate bie claim
, if the Tiramalpad is unable to «ubstantiate
aid until the Tirumalpad hus cstablished his oaim
alicus District Court in July 1924, ne being arrears

_to Thacharakavil Tirumalpad of Nilambur.

1

On jungle

19

wood.

Departmental agenoy.

New olearing at

General at 80 per cent.

By purohasers.

R

New clearing at

General at 50 per oent.

20 per oent. 20 per cent,
i
Num- . . Num-| Kutti- | Nom- :
Yer. Kuttikanam. |Number,] Kuttikanam. 4 ber. ‘ kanem. | ber Kuttikanam.
BS. 4. P.
60 125 0 O

o
:

' -
s = | o S—— ‘_

60

126 0 ©

e

Cotal gm}uﬂl Total
or periodical | pygtikanam
kattikanam paid.
due.
BE. A, P. R4, Ao Po
126 0 0
2116 7 .-
5312 0| (a) 20011 17
83 911 () 338 911
150 (1860
)l 4 8 .
()0 8§ 0| * 389061111
6,387 0 O 6,887 0 O
6,624 7 2 10,819 6 &

bamboos.
By purchasers.
Nomber., Kuttikanam.
" ’

hie claim to Karien.
to Karien.
due by Governmen

e
to Karien and paid to tbe

Trickalayur Devaswam.

{ to tho Tirumalpad, in respeot of Karien and Murian.
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Statement of kuttikanam due and paid to
-
’ On
Mort ] On teak, blaockwood, | On teak, blackwood, | On planted tesk ————
Y . Year in or ga?e‘ T valne of eto., trees at eto,, saplings 2‘9 inohes and over one- I
Leéar 1n which | Femewaliee | inor forest Re. 1. at Ae. 8. fourth girth at Re. 1. Departmen'a
whioch due, aid anma- rodace agenoy.
b bhogam. pro ' e o e I
. —— ]
l Number.|Kuttibanam.|Number.|K attikanam. ‘Number. Kuttikanam. \Numher,iKnmikmm.
T ) N ___.,,L . I N
: 1
! R, 4. P, B8, A. P, RS, A. P, i R8. A. P.
1862-63 .. . . . . TN
1864-65 .. .. . . . I : : 2500 87 6
186666 .. . . . i o . . e | 1 ie 1l
1866-67 .. .. . . . v o . .- 1640 44 1 3
1868-69 .| 1868-70 . ) . o * : " . 1,100 14 10 ;
1870-7L .. [ .. .. 43| 438 0 of o - : ’ 77 8
; . . 6,085 |(a)
8075 | wstil 300 . el IO . . 381 (@313 3
- . i - .. 5 . .. LK) . Al ) ‘9
o ..l 1874-75 200 ) 166} 168 0 0 . . . 7,847 (@) .
1873-74 1 . . . . . .. .
to 1878-79 . ) 43| 41 6 8
1877-78. | 869 | 89 0 © . . e o 8,237
1877- 78
and 1879-80 ..
1878-79. v 280 80 0 ¢ .. .e .. .e . .
1883-8¢ .. . - 20
1884-85 .. | 1885-88 o : gg(‘) ;g(l) 3 g . .. . .. 510 9}
1885-86 . 1380—R7 i v .o 314 31‘ 0 0 ot i * 'iov) lo 11 8
1886-87 .. | 1887-88 .. o .. .- . .- i 26 9
1887-88 .. 188889 . .. * . . .. . 1,290
1888-59 .. | 1889-90 . : . . .. . . . N
1890-01 .. | 1891-92 u . 30 .. . .. .. . . e
’ . E 43t 0 ¢ . M
1801.92 .. 1892-98 .. : . - . .. 2
1892-98 .. | 1803-94 .. o e 2Ae 0 0 . . 11170 of 1| Y
1893-9¢ .. | 1804-95 . . o : n . . . . o
1894-96 .. 1896-96 . . . . .. . . . o
18991900 : . - 11 190 0 .. . .. - .. -
1900-01 .. | 1901-02 v o "a04 3940 0 . .. .. . .. ':
1901-02 .. | 1902-03 .. ) ) h . i
1002-03 . | 190304 | . : | ool o : . . ) O
1908-04 .. | 1004-05 . . 2 26 0 0 . . . . . .
1904-06 .. 1905-04 . 14 1¢ * . . . ot
1906-06 .. | 1906-07 . ) 00 . . . . .
1908-07 .. | 1908-09 . .. o B . . . o . 19
1907-08 .. | 1509-10 .. : - . . . . 1.300 T3
1908-09 .. | 1810-11 . . o 2o . . 0 (B3SO o | 147 | 199
1909-10 .. .. . . 1 o .. . . " . .
1910-11 .. | 191213 . - toor . : . - . 161
1911-12 .. 1 1913-14 . . o - . . . o 140
191213 .. | 1914-15 - . N AL . ot | w10 ol se60| 2813 H
1913-14 .. | 1915-18 . . 3 370 . . . 2998 59 l’, 6
1914156 . .. v : sl s 0 . ) : saas | o8
1914-16 1 e .. ) ' .
and 1917-18 . . a o "
1915-16 1 Tool . .. I ose 6 87
1018-17 .. . . . " * ]' B ;6
1917-18 .. | 1918-19 . . . . . 1 1 0 o 86 1
191819 .. | 1919-20 . 11 : . . .. . ) o 0o 29
1918-19 .. | 1930-21 . R ‘ " . 218 1 213 00 46,013 s
1019-20 .. | 1920-21 .. 11 1 ¢ : N o P pe9 1
1921-22 .. | 1923-24 2 0 0 11 1 ¢ : . . 12, 13 0 04 61,20 .
1922-23 .. | 1923-24 2 00 1110 . : . o - o .
1923-24 .. | 1923-24 2 00| 111 0 > : . . ) : : .
1922-23 .. | 1924-26 . . . ) : i : .
1923-2¢4 .. | 1924-2% . : . » e
- . o R .. - 6 5.. .. s o
(H 1z o 0, 86 5 0} 4,620 (4620 o o — ° 0 ____'_60 —
461 | 461 0 0 |1,0b,422 .

This lease was termiuated on 81st Maroh 1924,

into from lst Apvuil 1924,
* Includee Rs. 200 being 25 per cent of the val
Referenoe — 4 value of an elephant o

(a) 'These banboos are shown as

to janm

(8) Out of kuttikwnam due at Re, 1

kuttika
kuttika

naim was on

? per tree on planted teak ;
‘I{y pa‘xd At 8 annas per tree in 1892 l
nam due and paid to janmis and R. Dis. No. 8

A new lease on the busis of tl:

teilad from new clearing site for tormation of

-93 ani 1909-10

Payment of u fixed anuual mn{;\ of e 700 was

Aptured in December 1923,

entered

. id
plantation—vide registers of kuttikanvn due and psi
n - .

1891-92 andq 1907 -08 Amounting t» Re. 1 ani e, 23 r,,<p:f-,tx

8/12, '°”P°°“'0'y and ths bulency in 191213 -vile lfs"“" °
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Zamorin Reja of Calicut.

!
Tota) kut!:i~-
kanam paid.

1,749 0 1
2 0 0

1,073 16 B
433 3 6

2,739 12
893 1
156 &
38 4
15 0

1,082 9
888 12
30¢ 10
76 18
206 31

COONHOSH; ™M

3,041 14
697 12
02,043 0

()1:820 6

-3
-
—
an

O LR RTNR - O

=
=3
©
-
=
DR -

(=]
<
=2
[
—
w

414 14
(y) 1 1

592 19

S T o®

39 3

}- 20 8 0
e e

21,406 6 3

bambeos. ; On jungle wood.
RS ( . B
Departmental wgrenoy. : By purchasers_.* Total annual
By purchasers. | 7T T T T K e T T T o puriodical
New olearing « 5 ! . New clearing ac .
) z‘(‘) p(f:r‘(]:gx]it.\ ! General at 50 per cent.; 20 per ce“%" ‘Geneml at 60 per cent. kmt:il:;l.mm
— — R [ . S P S
. - . . : - ti- !N - s
Number.| Kuttikanum. ‘Nbl:rn {Kuttlkunam.!}Tumber.i Kuttikanam. ’N}?el?. llfa';t::n_ | \111;:1 Kuttikanam.
L o _ . _r,__,_,,. - o ‘77” e S S
I B& ‘ | I ‘ ;‘ | RS, A P RS, A. P
. ’ . o 18, . - . . . . .
500 :)Ab ]0 ' ) RS, A [ 4 | ! 1N A 4 i - - * a0
L 1o ! " ' 277 6 8
: H 190 0 ©
. ‘ ! [ oy f 14 14 11
. co } ; | 44 L2
. ’ | . ! .’ 1410 0
. | .. b 13010 4 6i¢ 2 6
: i 106 11 6 ’ : 5it 9 3
; - ! asi 0 8| : 366 4 4
i . R ‘ .o ( |
! [ 873 157 8 4 .. Lo . | 107315 0
‘ j ? j ! C |
' { ‘ ﬁmr ha & B l . Lo 1 433 3 b
i | ; ! \ s
3 I ; L ©1,316 13 B
v a1n 3 M1z T s 1 0
'320 4 1.7 2 ! Z;T.,{ LGy ¢ 5 P o .. I 83 1 &
. 29 ST P Ay 1w ol 166 5 2
%,ggg 15 ¢ o . | | . s 23 4 05 ;ﬁg 8 v
y 16 v oo .. . . o | balt B e
100 i 5= 377 3 [ 62 269 10 3 1,082 ¢
1,431 2; BO Y - N i f;,’, [7-,,0‘ ; | s 4110 889 4 b
6171 noe o ’ ‘ © 33| 933 1 0| 30410 0
iy Pew B ‘ : t 150 7613 0 78 13 g
¢ - . ! I 146 122 11 4 206 31
N 706 | 2043 0 4 . . (e)2,048 0 4
" ' U8 03 7 . 214 / 415 4
5,000 % 0 o 26| (o) a0 g1 .. 200 212 & 0 [(e)4,134
i 439 | 3,260 6 ] . 9 1
13,700 205 i L . 116 487 6 2 697 12
2000 30 & o [ : 3 i ol | 470 8 4| (470 8 4
4,00 oo - | ' 641 991 12 6| 1,006 12 6
Coog | S0 w0 . ‘ | ' 56 20 16 6 74 15 6
,000 0 00 . i [ ) 19 10 4
1,000 15 0 o .. 1 4 10 4j e .. . 719
* . .o e . .. . .- » 1("\8 13 "
1,900 10 g ¢ 1 11 2 . .. . . e 8 0
1,500 22 g 0 | ] ! . .. .. 6 0 0
8,000 0 0 | i : . " - 28 13 1
1,500 97 8 o | .. . | " . ) 226 11 3
> . . 2 oo .. - - " 162 18 b
13,330 110 o B . .. SIS B - - . 166 10 6
5,000 1 100 o o | .. | . ' 0 o ‘ 1 603 7 81 68 7 8
2,000 60 ¢ ¢ | i .. . L. .. .. 113
6 0 0 = 12 3 7
s Y e “a e
186 0 0 157 7 9
- . . . 7 ”, 213 2 9
. . - " ] 592 12 6
. . - . - . s . . 1110
.. . .. v . - . . - 13 10
.. . ! .. SN ” 13 1 0
. : : ‘ . ] - 310
. P - oo 180
A ¢ 180 ; 8 00
. R SN N
—_— e e e e e | T - o 91,066 2 8
— _— , T sp00| 3962 & 2?1,
19,60 | 1,140 2 3 10611 6 . 0533 6 8 :
lx ob—vide registers of kattikenam due

kamm_"

(9) Inclodes Re. 44-4-0 the value of minor fores
Rs. 11-1-0 due annoally has ne

e

e T T 000-01, & e . paid in 1904~
(¢) Ont of Rs. 4,134~16-4 being kuttikanam dus in 1900-01, Re. 193 0-7 was only P

and paid to janmis and R. Di

(d) Rupeecs 670

(¢) Rupecs 2,043-0-4 kutti ‘

(f) Jenmahhogam on account of minor pro

s. No 18/04. | .
8-4 kottikanam duein 1902-03 was only paid in

in 1899-1900 was only prl
B i duce for the years

i i 04.
1904-65—vide R. Dis. No. 18/ 4
nd in 1908-04—vide R. Dis. No. 3/04.h
1871-72, 1872-73 and 1874-76 has

years 1914-15, 1915~

three
t produoe for No. 879/18.

ver been paid before—vide 1. Dis.
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not been treated as ¥ Kutti-

16, 1916-17 and 1917-18. The amount of



i ' 7 l [

1902-03 .. 1104 05

On teak. blackwood ,
eto., trees at He, 1.

Number. ' uttikansm.

Yeur iu Mortgage 1 Advuauces
Y“F n which ¢ or renewal | recoverable |
which paid or | tee Jenma- | and |
due. recovered | bhogam. | recovered. |
, ] | ’
t { | !
’-—_———!“ T i
I RY. A. P. | l

1871-72 15,000 ¢ © .

1872-T3 .. | 1873-14 o ‘
1900-01 ., , .. i i
1901-02 .. | 190304 !
i

1903 04 . ' 1905-04 !
1906-06 .. ' 1906-07 “
1907-08 ., . |
1908-09 .. ( 1910-11 ; |
2909 1V , .. )

1910-11 .. | 1812-13 i '
1911-12 .., 1913-14 |

1914-16 | !

and 1917-18 .. ;

1916-16 .. | |
1916-17 .. | 1918-19 .

1923-24 .. 192425

1924-26 .. | Withheld -
Total .. . %

nY. A, P,
33 43 0 0
12 12 oo
1 1 0 0
g ' 8 0 0
i
i
2 2 000
Y2 0
69 69 0 0

On teak atd hlack-
; wuod sapplings at
! lte.

Number 'K attikonam. Namber, Kuttikaam, Number‘l Kuttikanam,

i
|

i

Statement of kuttikanam due and paid boli
i

On

9 inches and over
quarter givth at

Dopartmental
L. R 1

Un planted teak 'i
‘ agency.
l .

1 K= A. P
{ .
i
| 1 [T (R
AR T S S -
VU § R R R .
! 12 32 0 0 .
2721 0 o .
‘ 20 0 20 0 0 . .
: 4 RNt . ..
i 20 w00 . ..
il ] i .. .
R I I S TR 1]
11, oo . .
147 - L7 0 0 .. ..
792 T¥2 00 .
[T R B T R .
1,627 ‘1,627 (U] . .

When the teak plantations in this blook are mature® u considerable suin as kuttikanam will have to be prid within « short period and again

pave to be paid.

® In 1923-24 the mistake wus made for paying for 1911 trces below 9 inohes quurter girth, which worse removed in thinnings.

Aa the
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Naduvath Nambuadiri of Wandur.

bamboos. i On jungle wood, etc.

‘ Departmental ageney.

i
1

I -—

| New clearing ut
\ 20 per cent.

By purchasers. New clearing at
20 per.cent.

Num-
ber.

Gerneral at 40 per cent.

Num-! Kautti-
. ber. N kanam.

Kuttiknuwm

Number.] Kuttikanan.

Kuttikanam. ;Numb«-r.

|

ber,

|

|
|
!
I
o
oo
L
|

S R IR t S
‘ S | = .

By puarohasers.

Num-

{ Total annual

!__

i
|

after a further period of about 70 vears, 'Vhis amount will be within Ras. 20,000, In addition

Nambadiri refuscd to 1efund (he cxoess, the kuttikarnm due in 1924-26 (Re. 183) was withheld.

] or periodieal Total kutti-
General at 50 per cent.! kuttikanam kanew paid.
I ,I due.
Kuttikavam. !
[
RS, A, P B, A, F°
) .. 5,000 0
: 480 0 43 0
1 00 .o
13 0 0 14 0
12 0 © 12 0
‘ 12 0 0 12 o
i 27 0 0 27 0
) 26 0 0 .
; 43 0 0 65 0
. 20 0 0 ..
. 60 0 8 81 0
. 18 0 0 ! 21 0 .
13 0 0 13 0
149 ¢ o0 149 0 .
792 0 0 , * 2,708 0
483 0 0 ‘l * withheld
1,606 0 0 | 8,124 0 .
|

an annual kuttikanam at about Rs. 10 wil

The watier is under oorrespondence.
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Statemeut of annual lease payments to janmis.

l ; T Ur;‘):‘l';w'lwr}::t(‘uh)ur To Zanmerin Raga of Calicut
Year in whioh due. {Year in which puid. --— - 1 | Total.
, Amount due. | Amount paid. - Nonnt din, | Amennt pail f
|
: ! RS. RS ! RS. s, RS,
1816-17 .. .. 1017-18 I 1,500 0 0 1,500 . N .
1917-18 .. .. 1917-18 \ 1,000 0 0 1,500 .. .. 3,000
1018-10 .. .. '1918-19 *1281 12 5 1,600 i .. ' . 1,500
191020 . .. 11919-20 [oLusile 6 1,600 f . 1,600
1420-21 .. . 1920~21 1,281 12 4 Lo | . 1,600
1921 22 ., .. l9g1-22 l Lug1 12 75 1,600 .. .. 1,600
1922-23 .. L.o11gue-23 L ol 1,981 12 6 1,500 .. .. 1,500
1923-2¢ .. .. 11923-24 .. R 1 3 U VA t 1,082 . .. 1,012
1924-26 .. .. 192425 ( 1281 12 B 1.012 700 00 1,742
1926-26 .. .. |1926-26 1,281 12 § 1,042 700 Tun 1,742
1926-27 . .. (1926-27 | 1,281 12 6 1,042 o0 C 700 ; 1,742
R _ e Do e
Totale LR L VI S 2100 2,100 16 TR

- ~ ————— - ..._} D e ——— (

* As aresult of the conrt deerce of July 1824, it was decided to rednee the aunual rent fron Ra. 1,500 to
Re. 1,281-12-5 with effeet from t918-19,

+ No payments have been made to the nradan from 19235 2€ ciwnrdn. The sum of Kx 1,042 represents the
smount to be recovered annunliy from the uralun on account of the loawn of Be 12,000 nyvode e 19017, Frop 1683 24

onwards, it has been paid to the Colleetor of Malabar for wdjustment.

208. Determination of the coxt volue.~ In the case of leased forests the caleula-
tion is made by discounting, at 3} per cent compound iuterest; to the year in which
cach lease was exccuted, the past ard future payments of kuttikanam and annual
rentals. The caleulationk refer to past payments only, in the case of forests in the

absolute possession of the State.

1—Trickalajnr Devaswam lease and Thacharakarvit Towmalpad of  Nilambur
lease.—The area under these two leases is 12,2515 aeres. Final settlement of
disputes, as regards ownership, are pending.  Mr. Bourne caleulated the present
value, in 184C-41, of all past ard likely future payments, to he Rs. 17,687 or
Rs. 1,442 per acre. The value can be recalculated when the disputes ave finally
decided.

11—Zamoyin Ruja of Calicut lease covers Nellicutta, comprising 1,999 aeres,

Lease executed on 10th November 1841, and revised on 30th September 1924,

Mr. Bourne caleulated the present value, in 184142, of all payments up to
191%-19, to be Rs. 3,613.

To this must be added the present value, in 1841-42, of puyments of kuttikanam
from 1919-20 to 1924-25, und of the rental of Rs. 700 due every year for over,

The present value, in 1841-42, of Rs. |1 paid m 1919-20  Rs. 07.

[ log Co = logCn — 78 x log 1'035
log Co == 1-04139 — 78 x 001494
log Co = 104129 —. 116532
leg Co = 1-87607
Co = 07517 ]

Similarly, the present value, in 1841-42,

of Re 893 paid in 192¢-21 =z Ra. 391

of Rs. 39 paid in 1923-24 = Rs. 23

of Rs, 209 paid in 1921{-25 = Ra. 120

The sum of the present valurs, in
1841-42, of kuttikanam pa‘d
from 1919-20 1o 1924-25 — Rus. 916

A rental of Rs. 700 1s due in 1924-25  and again every ycar, for ever. Its
present value, in 1924-25, at 31 per cent = ]—':_0;(6’0 = Rs. 20,000,

The present value, in 184142, of Rs. 20,000 1 1924-25 = Rs. 1,151,

The present value, in 1841-42, of all sums paid and to be paid in respect of this
lease, for 1,999 acres, is, therefore, Rs. 3,613 + Rs. 946 + Rs. 1,151=Rs. 4509 or
Rs. 2,431 per acre.

I1]1—Naduvath Nambudiripad of Wandur lease.—This lease covers the Chatom-
borai block of 850-0 acres, and was executed on the 6th April 1871.  Mr. Boeurne
calculated the present value, in 1871-72, of all sums paid and estimated to be paid
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in future, {4 amount to Rs. 6,741 or Rs. 10571 per acre. This figure may be-
aictfpdted as {he cost value of the land, until the present dispute about kuttikanam is
settled.

1V.— Karumpoya and Old Amarampalam.— Area 4,511°5 acres. (The forests
are State-owyed. )

These g eas were leased, in April 1872, from the Edavanna Kovilagam.
Rupees 80,000 was paid in cash; Rs. 10,000 for the plantation 1861-68 in Old
Amarampa]am, and Rs. 70,000 for the balance,

The following additional payments were made, prior to the final acquisition of
the land :—

(1) An annual jenmabhogam of Rs. 100 was paid regularly from 1873-74 to
1885‘8H, botl; inclusive.

The present valde, at the beginning of J872-73, of a rental of Rs. 100 due
every year commencing from 1873-74, altogether 13 times, at 34 per cent =
Rs. 100 x 10-31 x 0-9662 = Rs. 996.

(2) Jenmabhogam of Rs. 300 was paid in 1888-89, Rs. 100 in 1889-90, and
Rs. 200 in 1892-v3. In 1~592-93 the jenm title to the land was purchased for
Rs. ?,50]. The present value, at the beginning of 1872-73, of such payments =
Rs. 300 x ¢-5767 plus 100 x 056572 plus 2,701 x 0:5026 = Rs, 1,587.
The present value, in 1872-73, of all amounts paid for the acquisition of the
above arca, or 4,511'5 acres = Rs. 82,583 or Rs, 18:3u5 per acre. [R. Bourne.]
Vi—New Amarampalam.—Area 61,744 acres. (The, forest is State-owned.)

This area was purchased from the Edivanna Kovilagam in public auction

i)gsg;ch Dccember 1857, and the sale for Rs, 42,000 confirmed on 20th February

s In 1896, Rs. 4,821-13-8 was paid as compensation for improvements on the
Talikolli lands. The present value of this sum, in 1887-88, amounted to Re. 4,822
X 09337 = Ra. 3,538,

The present value, in 1887-88, of all amounts paid for the acquisition of the
above aren, or 61,744 acres = Rs, 45,588 or Re. 0-73K8 per acre. [R. Bourne.]

293, For.—34¢
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PART II,

FUTURE MANAGEMENT DISCUSSED AND PRESCRIBED.

CHAPTER I.—BASIS OF PROPOSALS.

209. Factors which indicale the future policy.—Both the climate and the soil of
the Nilambur valley are eminently suitable for the growth of large timber. With
the exception of the forests on the ghauts, the timber-bearing arcas are extremely well
placed from the point of view of extraction. lransport by water to the coastal
markets, 1s comparatively cheap, and within the last year a railway has been opened.
The latter 1s within two miles of the nearest of the Governmeut forests, and is ouly ten
to twelve miles distant from the nearest of the natural forests, in which rapid develop-
ment is practicable. The forests are thus placed in direet communication, by ratl,
with the important inland markets. The great value of the teak plantations has now
been amply demonstrated, and there can be no hesitation in maintaining them, and
in extending them, provided that the localities selected are suitabte for teak, uud are
reasonably accessible, From the point of view of demand, there may be a limit to
the acreage which should be put under pure teak, but no sueh limit is in sight.
The demand for big timber is increasing, while the supply (especially of teak) is
diminishing. Vast tracts of the more accessible forosts are uusuitable for teak, but
they can, and do, produce big timber of other valuable specios.  To  yield a really
high profit, large scale exploitation must be intensive. Tt is therefore advantageous
to replace the existing mixed irregular forests of all species (valuablo and inferior)
by even-aged woods of the most important timbers. As regards tho artilicial rezene-
ration of species other than teuk, the knowledge acquired, up to the present, is
insufficient to justify rapid extension. It is desirable, however, to extend such
experimental work as appears promising, by undertaking the regencration of soveral
species on a moderate scale, with a view to 1lnvestigating tha possibilities of carly
expansion. Conversion to regular forests, without resorting to artiticial rogeneration,
is obviously desirable, wherever conditions permit. Finally, in arcas where conver-
sion of the existing irregular forests cannot be undertiken in the near future, there

1s much mature and overmature timber which should be removeld and turned iato
money while it ig still sound.

210. General objects of management.—The main object of management is to obtain,
from the svil, the highest possible net return per acre per annum, within the shortest
possible time, and to maintain this muximum money yield in perpetuity. The
silvicultural requirements of the crops must be considered, ani the productivity of
the soil must be maintained. These latter objects will, however, b attainod,
provided the management continues to aim at a sustained yield. The last, but none
the less important, object of management is the prevention of erosion, and the regu-
lation of the water-supply. Vast areas of most valuable crops in the plains could
be ruined by floods, and further silting of the rivers would affect water transport
most injuriously.

211. Means of atlaining the objects of management.—The extreme accessibility
of the existing teak plantations, and their immense financial value, justify the most
intensive treatment. They should be tended with the object of growing, in the
shortest possible time, without reducing the total production per unit of area, crops,
the individual trees of which have acquired the highest degree of value to be expected
in each locality. The quality of the locality must be maintained by a suitable
understorey. When finally felled, the plantations must be regenerated immediately.
Re-stocking should be with teak, in all areas where good second crops of this species
can be grown, and with other valuable species elsewhere. The large areas, where
second rotation crops bave failed, must be reafforested as soon as possible, since
every acre i3 of the utmost potential value. Teak, being the most valuable species,
should be reintroduced in the better areas of this category, and other valuable
species in the poorer. The failed teak areas of the first rotation are to be maintained
" as regular forests of miscellaneous valuable species, adopting artificial regeneration
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-where necessary. The irregular nataral forests of the plains and foot-hills should be

converted to regular forests as soon as possible. The most suitable and accessible
areas should be planted with teak, and the provision of a good understorey must be
gonsidered from the outset. Where conversion without artificial regeneration is
possible it should be undertaken at once, Artificial regeneration, in localities
unsuitable for teak, should be on a small scale, until cheap and successful establigh-
ment of crops of miscellancous valuable species can be assured. Such artificial
regeneration should be confined, for the present, to the natural forests where the
existing crops are least worthy of the quality of the locality. In natural forests
where conversion cannot be undertaken in the near future, mature timber should be
removed. Finally, in order to prevent erosion, and to regulate the water supply, the
ghauts forests are not to be worked under the provisions of this working plan, and
the nccessity of considering these questions is emphasized in the event of such
working being contemplated in future. All the working plan preseriptions, if
properly exceuted, will tend towards the attainment of normality in the forests to
which they apply. The normal forest is, however, a long way off, in most parts of
the tract dealt with.

212. Mothods of treatment 1o be adopted.—In the existing teak plantations, the
general method of treatment will be clear-felling, followed by artificial regeneration
with teak. Some modifications of the general method will be made where necessary,
to suit particular conditions. Arcas on which planted teak has failed, and which are
unsuitable for teak, will be tended as regular forests of miscellaneous species.
Artificial regeneration will be undertaken in such areas as have not, and are unlikely
to become stocked with miscellaneous species by natural means. Failed areas

guitable for teak will be re-stocked with that species. The irregular natural forests

will be converted to regular high forests of the most valuable species, in the cheapest
wayv and as soon as possible.  The best and most accessible localities will be clear-
felled and artificially regenerated with teak. Conversion, without artificial regene-
ration, will be undertuken where the condition of the crop makes such a course
possible. Artificial woods of various valuable species will be raised, in various ways,
on a small scale in the first place. The various subsidiary methods of treatment aim
at the improvement of the growing stock, and the realization of revenuc which would
be lost if recent methods of treatment were to be continued.

213. Working circles, their area and distribution, reasons for tkeir_ constitution,—
Three Working Circles were formed at the last revision of the working plan. For
convenience of prescription and control, two further Working Circles will be formed
and the five will be as follows : —

(i) Planlation Working Circle—This Working Circle embraces all areas
planted with teak from 1843 to 1912, some of which have been clear-felled and
re-planted, and a few small ureas within the plantation bouudaries which have eivher
been left unplanted or have been planted with species other than teak. . It contains
an alinost complete serios of age gradations of teak woods., for the rotation in force,
with a few plantations above rotation age. Its total area 18 6,560-6 acres.

(ii) Conversion Working Circle—The avea of the Conversion Working Circle
is 24,877-0 acres, of which 1,017-1 acres have been planted, mostly with teak, with
varying success, The balunee of 23,8599 acres comprises all the natural forests
(including swampe) which are reasonably accsssible for exploitation by existing
methods; and extraction by the existing system of communications, and for concen-
trated regencration.

(iii) Tnaccessible Working Circle.—The Inaccessible Working Circle covers an
area of 48,209 acres, and comprises all the remainder of the natural forests, high
level grass lands, precipices, ete., which are at present inaccessible for the above
purpoeses. |

(iv) Bamboo Working Circle—The Bamboo Working Circle covers the whole
area of the Nilambur division, wherever bamboo occurs. It is only the areas of
easiost access, however, that are usually worked.

(v) Manor Produce Working Circle.—This Working Circle, also, covers the
whole working plan area. ,.
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214. Period of working plan and necess; ty for .ntermedials revision.—The working -

Plan will have effect from st April 1998 ¢ill 31st March 1937. But if, after
tour years, it is found that the proposaly fop treatin8 sceond rotation teak crops are
unlikely to insure financial success, this questioD must be re-examined, and sultable
modifications of the plan must be framegq, In this cvent (wb;ch the writer considers
Témote) the most obvious course would be to confin® final felling to the poorest of@he
old plantations, and to regencrate them wit}, yalunble speeies other than teak, w}nls_t
tgking energetic steps to introduce a SOil-impmving _umle'rw0('>d' m the better ]ocqll-
ties, " Ag regaids revision at the end of the J(-yvear period, it 18 necessary to point
out that the present revision has oceupied the Working FPlans Officer for two years
and four months. It is therefore advisable to allow pleuty of time for the next
Tevision, especially as stock-mapping of all the plantatmns will be desirable.

CHAPTER [I—-WORKING pjaN FOR THE PLANTATION
WORKING CIRCLE.

SkcTION 1.—GENERAL CONSTITUTIoy op THE CIRCLE AND CHARACTER
OF THE VvRGETATION.

215. Area.— The Plantation Working (irelec covers au area of 6,560:6 acres,
after the exclusion of one compartment whicl, has been permanently trausferred to
the Forest Research Officer.

216. General constitution.—It consists of areas cleared and Flanted with tenk'
(successfully and otherwise) from 1843 to 1912, small areas included within theé

plantation boundaries but left unplanted at the time of formation, aud a few very -

small areas in which species other than teak have been planted.

217, General character of the veyetation,—In the better localities, the overwood
consists of practically pure teak, and the underwood is usually insuﬁiciv_nt or absept
(especially 1n the older plantations). In poorer teak localities, there is a certain
natural admixture of other spccies, sometimes in the upper canopy, but more usually
in the understorey. In the localities least favourable to teak, the latter has been
practically suppressed and replaced by inferior specles —such are the fatled .'.ux'us.of tl_xe
first rotation. The second rotation teak erops are gencrully very much infertor m
quality to those of the first rotation. TLarge areas have failed, for administrative
reasons, and areas of lesser extent have failed owing to climatic causes and unsuit-
able soil conditions. Detailed descriptions of ull the erops, underwoods and under-
growth will be found in the history and description of compartments. and all the

prevailing conditions of growth bave been discussed at some length in Part I,
Chapter IT.

SECTION 2,—PERMANENT DIVISION OF THE AREA.

218. Blocks.—The Plantation Working Cirele is distributed over several
blocks, known by local names. In some cases whole blocks, in other cases only
parts of blocks are included within the plantation area.

219. Plantations.—The area cleared and planted in cach year 18 known as the
plantation of that year, aud, according to the name of the block in which it is
gituated, it is described, for 1nstance, as Edacode 1857, Pannengode 1854, ete.  The
plantations of tbe second rotation are similarly styled, cxoept that both years of

formation figure in the description, for example, Kdacode ‘19,—‘,7‘, Elenjer :RT:—fj, etc.

220. Compariments.—Three hundred and forty.foy: permanent compartments
were formed when the last working plan was made. Qpe of them (compartment
120) bas been handed over to the Forest Research Officer as a permancot experi-
mental area, and is now omitted from the working gjrgle. Compartments 10 and
11, and parts of compartments 9 aud 12 have been hapded over to the Malabar
Special FPolice for temporary occupation. They are refgined in the Working
Circle, but no treatment will be prescribed for 't em, Thus the Working Circle
consists of 343 permanent compartments. heir average ar(;a is between 19 and
and 20 acres, and their size varies from over 60 acpey (o something less than two
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acres, Most of the compartment boundaries are artificial (firelines and roads) ; in
some cases well-defined streams have been utilized, and in a few instances the linits
of cultivated land (marked by survey stones) are taken as boundarics. Boards,
inseribed with the appropriate numbers, are nailed on trees at the corners of
compartments,

SkeTioN 3.—TEMPORARY DIVISION.

221. Sub-cempartments.—For purposcs of desceription and treatment, Mr. Bourne
divided the compartments into sub-compartments according to the quality of growth
(as determined from his yield tables), the density of the crop, and the spelies oceur-
ring. Sub-compartinents have been marked on the maps, but have never been laid
out on the ground. In revising the working plan the writer has stock-mapped only
the best of the second rotation erops (i.c.. the plantations of 1917 and 1918) and the
sub-compartments so formed have been marked on the new maps. He has, further,
surveved and mapped the fatled areas which are proposed for special treatment, and
all failed arcas 1o second rotation plantations. The remainder of the mapping of
qualitics iu first rotation crops has been copicd from the 1918 maps, for, though it
was realized that changes of quality had occurred in the past ten years, i1t was agreed
that, inasmuch as a revision of the qual ities would not affect the actual preseriptions
of the working plan, neither the expenditure on 1'g-111apping_,_ nor the consequent
delay in completing the working plan would be Jnstlﬁabl.e. 'Fhe sub-compartments
are denoted by letters a, b, ¢, ete.  The letter m has invariably been used to dis-
tinguish the sub-compartments of the Miscellancons Felling Series.

222. Felling series.—The Working Circle is now divided into two Felling Series,
the Teak Felling Scries and the Miscellaneous Felling Series. It is agreed that 1t is
not strietly correet to consider the latter as forming a Felling Series, but it is
conveuienE, for many reasons to do so. The Teak Felling Series consists of (i) the
areas on which teak has been more or less successfully planted (4,497°9 aeres), (ii)
most, of the small areas within the plantations which have not been planted at all, or
have been planted  with other species (2042 acres), and (ii1) the failed teak areas
which it is not proposed to treat specially during the ensuing period (394-1 acrex).
The Miscellaneous Felling Series 18 made up of (i) the areas, on which teak has
failed, and which are considered suitable for special treatment—either tending the
existing crops of miscellaneous species, or introducing new crops (_)f species other
than teak, and (ii) a few of the unplanted areas and areas planted with species other
than teak. [ts extent is 9769 acres. The eonstitution of the Miscellaneous Felling
Series is of a purely temporary nature. It will have to be enlarged at the next
revision of the working plan, when it should be possible, and probably will be desir-
able, to consider it either as a separate Working Cirele, or as a part of the present
Conversion Working Cirele or of one of its future_ subdivisions. It must be
explained why any of the failed areas have been retained, for the present, in the
Teak elling Scries.  ‘There are several reasons. Many of these areas are of such
small extent or are so narrow that it would not be practicable to treat them as uaits.
(Only where they fall within teak plantations due for regen‘eration,v have the smallest
of the failed arcas been added to the Miscellaneous Felling Series.) Secondly, a
number of the fuiled areas are in suitable teak localities, their failure being due to
administrative reasons or to abnormal conditions. Thirdly, where the only suitable
treatment is clear-felling and planting, and where these areas occur in teak plan-
tatione to be felled within a reasonable period, it has been thought most fitting to
neglect them for the present, especially as it seems certain that such areas will be
enlarged by the addition of the poorest of the adjacent teak plantations. Lastly,
certain failed areas have been left in the Teak Felling Series because they are unfit
to earry trees of any species, or because the writer cannot think of any suitahle
treatment.

SECITON 4.—ANALYSIS AND VALUATION OF THE CROP.

228. Stack-mapping.—As explained in the preceling section, stock-mapping, at
this revision of the working plan, has been coufined to the survey and mapping of
qualities in the 19 }7 and 1918 plantations, of the failed areas which constitute the
Miscellaneous Felling Series, and of all failed areas in the plantations of the second
rotation. Mr. Bourne’s mapping of practicaily all the other parts of the first rotation

293, For.—35
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plantat10u§ hag been accepted, for reasons already gtated. The erroviuvolved in this
Rro‘cedure 18 bound to be au e’Xa"”‘(!l‘;ltiOIl of the extent of the areas of better quality.
tl}hls e:r'roy will, lmwevcr, be cnn?gcusated by the A yrocedure ;ulgpted n the cise .of
e ki s, e i
considere] o, Illll(fr'c or less Sl‘l(f(‘cs.\‘lllll_\' _tstablighed frow f )t" -;ll.l>~"[‘ £t i I
hougl + $ quality. ﬁuch cla<s:h::gt10n is a fair deserip ,l“)ll ( | 0 *.' iem,
thlljp 14 thormlgh examination would show that there are also vl areas of I
By T et (v e o) 01 o
have beey, taktmes has been taken as the mdicator, an'l'the lll‘ll . ( 3 or ag
e from afr. Bowne’s yield tables and height eurves.

224'. Des(”".l’lt'()/z ofeompartments and valualin of the growiny slyek.—The nature
and d.enmty of the ain crop, the underwoaq and the undergrovth have been
examined, un g0 deseribed in’the deseription of compartments. The stand of teak
in each S“h'('onlpztrtmunt has beon determined from Mr. Bourne’s yield tables and

Lo :
the writer's estimate of the density, and these figures have also been recorded,

295 o , ’ ‘mine ¢
225, S(tmmm‘f/ o/ qualily and age class talle.—1n order to determine the annual

coupe, and ty allot compartments for final felling, o gquality and age class table has
) A . ) 3 . oy N
een 5”'"1’“'9(1- It is a lengthy statement and there is no particular reason for
reproducing it in full.  T'ne fnllowing is @ swmmary, by ten year age clas-e¢s:—

—— . -

R e
Urproducti . : ®
; Pure‘u.b ' Teak felline aeries. :%
—— [
! 5 T 31 quadity. | 1L quality, =
- = e —_—
Ago class, Totul = S - y : - .
P el g g 5 s | Bzl g 118
i a ~ 3 B . 2 o4 ] < d &
‘ 2 s % g g = ; g2 | j ; "3 2
b ® = =9 e ot — c P ]
IR RE- T I CR A e
M ] | — [ - - < - - =
YTARS, i ACH, Acs. ACe. | Acs. AcH. ACH. ACS. acH. ! aCH. act | aos. | acs.
0-10 .l 88D a3 | 191 | g7 08| 1027 27| a4 wel | 4vh0 2088 | 21508
“.*-(Z() . 8544 §0-1 116 16 . 80-0 1816 2387 1751 774 ; 378 863
21-30 .o {11570 436 1 192 | 604 | .. 30| 2085 | 4623 ] 60| 1782, 860 1838
51-10 10271 629 106 | b0 98 3%-7 782 240} 204 4| S6R3 0 1706 0 1408
41-50 1816 59 384 .. 38 1y o by 264 N1-0 5 249
61-60 1,438 4 G591 201 | 262 .. 1084 901 2808 | 2098 ] 4929 2401 . 1610
61-70 .1 7486 66°3 . 11| 188 01 477 106 2bna ] 1913 3198 17000 2gew
71-80 .. | 3nu8 184 70 l 23 00 41 12:3 1067 Twe | 1au 4 7240 . 887
Over 80 .. 1439 61 131 04 72 &1 ] 248 185 AR 8. 862
Total .. | 66608 | 3708|1127 1890 152 | 3941 | 6008 ' 1,727-1 | 1,289 0 l?,lv;am L1,0557 . 9769
! |
. —— ' 1

Nore.—i. Compartiuents olear-folled in 1927 (for planting in 1028)
qualities of the first rotation crop given. )

s o vield 1iii,] r(), roduce 11 and {11 qanlities to § quality, divide by 1-3¢ and 20 5 revpactively (buked on Mr.
rarne’s yield tables).

have beant shown us 0} yoita of ugn, and the

SketioN 5.—TEaKk FriLiNG SgriEs—METHOD OF TREATMHENT.

226. Choree of species.—The writer is extremely doubtful whether a profitable
sccond erop of teak can be raised in the poorest teak localities. At the same time,
efforts to introduce other species, as second rotation crops, have been even less
successful than re-planting with teak. A few of the poorest teak areds, where there
is a reaconably govd understorey of Xylia xylocarpa, have now been selectad for
final telling of the teak, and retention of the natural Xylia as the future crop.
Experiments in raising a crop of teak coppice after tinal felling, with the idea of
introducing a ditfereqt species under the shade of the Coppiee at a later date, will be
prescribed for immediate trial. If the results are promising. the manacemeoent may
extend the method to Slm{la_r localitics in future. A few of the teak a?‘cas due for
final felling are so unpromising (at present) for the 1troduction of auy  species, that
there seems no option but to fell the teuk (wnich is rapidly declining, and tn’hope
for some return from coppice.  Apart from such ex“eptlou;, and untiI:peeial tending
of second rotation ¢rops has had a full trial, teak will be ), spemlos chosen  for
regeneration in'the ’1“eak Felling Series, To this genera) statement there must be
added one proviso. Small areas of iudiffercnt drainage are comwmon 1n the plantations
and they often tend to become too swampy for teak after finyl follie Torminalio
tomentosa Wi“- be )ntrodlwed In such aveas if teﬂ.k CanIJot b(: l'aiqed o
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297, Silvicultural system.-—Attempts o obtain natural regeneration of teak, in
the Nilambur plantations have either fai}ed, or have _proved much'less successfpl
and not appreciably cheaper thau artificial regeneration. The main system will
therefore be ligh forest clear-felling with artificial regeneration.  (Exceptional areas
have been referred to in the last paragraph.)

222, Rofalion.—Y¥rom his yield tables and the prices prevailing in 1918,
Mr. Bourne caleulated the financial rotation to be 46 years for teak woods
of T quality, H: years for Il quality, and 53 years for III quality. .(The
rate of inferest adopted was 3% per cent). He then fixed a _general rotation of
70 years for all qualitics.  There has been considerable fluetuation in prices since
theﬁ, and the timber warket is, as yet, far from stable. No attempt has therefore
been made, at the present revision, to recaleulate the financial rotation. If such a
caleulation were made, and if present prices were adopted, there is no doubt that the
financial votation would be somewhat longer than that calculated' by Mr. Bourne,
owing to the dintinished value of the il_ltel‘nwdiate y.ieMS. There 1s, at the pres!ent
time, no case for altering the 1otation 1n foree, for 1t 1s found that 'the plantations
being felled now (most of them are slightly over 70, ?,nd the same }vﬂl be the case
in the cusuing period) vield the classes of timber which are most 1n de_mand. The
general rotation will therefore be 70 vears. In order to test the desirability of a
considerably longer rotation for the best teak woods, one compartment of exception-
ally good gimwth (aged 81 years), 1s being retained.

229, Regulation of the yield.-—With the future f)f the second rotation erops in
doubt (as 1t ix) the most desirable method of regulating the yield is one which will
epsure an equal annual suppl\y of big teak timber to the market, for as long a period
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as possible. The formula >~ as well as being the simplest formula and that most

Rotation
usually adopted in the systom of clear-felling with artificial regeneration, will go as
near to achieving this aim as will auy other, provided that the_ calculgtlons are made
with equiproductive rather than with actual areas. The yield will t.herefore be
regulated by arca. T'he total area under teak will be reduced to I quality and the
figure 8o obtained, divided by 70,. will t.)e the reduced area of the annual coupe.
This procedure should give a sustained yield foy' the next.70 years or so. Differen-
ces between annual yiclds will depend on the differences in density of the erops for
final felling, and on such depreciation in quality as oceurs in future. Neither of
these reasons should operate in the necar future, for the qld plantations are really very
similar, and having long since passed the period of maximum growth, their quality
is unlikely to alter.  And when what are now comparatively young plantations come
to maturify, it is hoped that they will be more fully stocked than the present old
plantations, so that uny deprema‘tiou in quality should be compensated by an ipcrease
m density, and thus the vield will be sustained. From the summary of quality and
age classes in paragraph 225, 1t is seen t!lgt the total area under teak, reduced to I
quality, is 2,945D acves. This figure, divided by 70, makes the reduced area of the
annual coupe 4212 acres, and the area (in terms of 1 quality) to be felled in the
ensuing 10 year period is 4212 acres.
Preseriptions.

980. Markiny for final felling—1The exploitable trees, in tpe compartments to
be felled, shall be serially numbered, at breast-height, beforq feling. Marking shall
be restricted to teak and to the most valuable specimens of mlscellaneonl.s Species only.
The bulk of the adventitious species muet be kept for bm‘nmg. The girth at breast.
height shall be measured, the height of exploitable bole estimated, and details enter-
el i an enumeration register.  Not less than 10 per cent of the enumeration shall
be checked by a gazetted officer.

231. Marking of compariment boundaries.—Where two or more ad jacent compart-
ments are to be elear-felled, the dividing compartment lines shall be clearly muirked
before felling, by driving posts into the ground at suitable intervals. These marks
must be maintained while Clearing and regeneration are in progress.

232, Minal felling.—Velling shall be commenced at the end of the monsoon and
be completed expeditiuuslgv. ’l‘ycgs sh_all be felled ‘V,ith as little wastage as possible.
They should ail be felled 1u one direction so0 as to minumise the chances of breakage,
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Slz(;s:;:g;?}% ofdlolgs, _when necessary, shull e done by 2% The preliminary
shall bo underink elassification, by the subordijate in ¢harse of cuch felling area,
serial numbe}afetr;] or; thg day of felling. and the stumps ghall be chiselled with the
dav of follin S0 i t(}a rees felled.  The daily felling register shall be posted on the
Fiflal measurg, an " 1e Outtl{l'll s_hall be recorded s_epar:lf(’l." for cach compartment.
Crown nnd be‘me‘? and classification shall be (g, with th¢ Jeast possible delay.
st into su l:-*f}“lv‘;OE)(l, which eannot be utilise] g+ timbels shall be converted, in
sue}; d(xm-‘,gla 'es ‘u,)f elloes (or small pieces fop similar purposes  to the extent of
after this‘ki 38 ?Xlstﬂ. _(Te:1]< 18 a poor ﬁl'ewOm]_ ;nl(l the }n-ofnsm.1 ”f.(l}ll})s left
g n ‘0 work is likely to give a hetter fire than il he ”bfﬂlngd from
urning the branchwood whole.:  No timber ghgl] he removed from stimpsite antil

the fin: i ion i
e final classification in each compartiment is completed and hius been cheeked.

233. Clears - . . .
0 fatore. i 7 ;@tibe aieq.- Whether clephant or 1110(5]1:L111(’:l1 haulage 18 employed
possiﬁlc ?if(t 5}3(3 e material must be removed from the felled areas, as soon ax
within the ?T“Hial classxﬁ'c‘at‘lou. [t has recent]y hecome @ practiee to store timber
> telled areas.  This means that stackine sites cannvot be planted up until
the vear following that in whi fACKIng =ites . U
such @ Course is ahs mm which the rest of the (fmnpal‘hll(‘“t‘ is reenerated.  Uniess
itos 1 6u1ds§) 18 absolutely unavoidable, this practice must e stopped. Staeking
of l;) slb hi ‘i df? “3?“” the rafting places as possible, consistent with safety from loss
o . A . ] .
ti()ngg Xq lhl 00ds or easy tll(}ft, '1‘l1ey NhUlll(l n()t })(\ locﬂtm{ i }'()un\_: [’llnlt:l-
"row.th of‘ tizon as ltllu- saleable timber is removed, clear-felling of the remaining
?materia.l for aez and larger shrubys shall be commenced. There 1, as a rule, little
exist's ™ o UItI}1] on the&}e areas, and 1t is illlpm'tant to muke the most of what
N Pee\ol‘;(‘ e material ample time to dry, folling must be completed by the
telloes 9}1'111(]1])] er d—t the latest.  Chips resulting from the conversion of spokes and
s e strewn over the area, 5o as to facilitate the s vead of the fire. (Fy

local information it 1s und ’ . acilitate the sp rom
obtained in the bl lt-% understood that this was done in 1917, and the only good burn
of February ‘ ptdjn ations was in that year.) The debris shall be fired at the end
burnt shall)t’)eor at euast not later than the middle of Mareh. Material incompletely
Wiy ot UPy collected, piled and burut to ash immediately after the orizinal

burn. This heaping and re-burni 4 A
g re-hurning sball be done on areas to which the first fire

has nOt Qpl‘e‘u] SO that rs C l t
-‘ - ) Lidy X ! all pﬂ- t; Of a compar 4 JIH av R i s
: i‘ o i l . l artmen hhtl“ h(l\ e th( l 01 ht ”t as nl”('h

234. Cuilecti “see i '

b L re;f;:ﬁlwyn of seed.—1t 18 most importunt fo use the very hest seed obtain-
somé of the i)oorn{ (j:lr(?f st)ieed lias ;omel]mcs come from very doubtful sources, und
me ol 2 1e second rotation crops must b2 due to this faetor, 7

. D A o D & 7] ac r. lhe

:Zgaz})dllrlitc); (l)fl :ﬁ?ginﬁ;)tré;dll]ﬂer'elllt ]()('akl)ltles 18 being tested by the Reseavel braneh,

ot should soon be availuble.  The faet s that, though suflici

! : : able. act 1s th rhosutticient

good seed can be obtained locally for the r [ TR,

0 vally » requirements of the Plintation Working

Circle, the problem of the additi gl et e

1onal s y Loy ' : :

Couversion Working Cirele is uC:ltc \\lrly"lply " g()Odl'tStLlndl f“l, e

e . iere seems hittle doubt that part of the future

’SI‘UhI:}PL);SOth?;i(iSSCLd lellnv}mve Lo come from sources outside the Ii'il;unhur forests,

the size of the frl;]iigczeylclth;}om(ggeﬁt’ though to what extent one can select seed from

ach containing ‘arvi ) ) . ;

the writer is not at all sure. It ﬂ;ee?n: :ez:zlsym% lléutmlmr of soeds, from one to three)
. § sonable to s v that ercuter vi

be expected from the larger fruits. The (s)::lalloqt fsxl:}i)tpoS(Jlthdtlé“dm et
. - . ] 10 ' s sho YO0 ot

February is the usual month for collection.  Fruits shall 1 onld t. e ealleote.

with long straight boles and large crowne, which are not y

It.: is pot pretended that such trees are very plentiful. but t}

vicinity of the following places in the natural forests, and
Puhmupda, Padukka, Chalikal, and parts of Nellieutta. 7y, coliect 1y tl

. 1) I [ SESATE) o

glantaéugls,bgreat care must be exercised to =elect only ], thontlhs:' :i(l flt)(llrl\ ln(;
s , 1 . S e S cdoearers, {
escribed above. Sucl are to be found, seattered, in the followine localitis and ¢

a less extcnﬁ in various other places: Nellicutta ]g73 Wi ,neulxtu-s, and 10

Puthalath-Chittarikal and Pozhayi-Maugalasseri parambay ,dnd L7 plun'tutlon-\‘z

Old Amarampalam eompartments 223 and 224, near th\e(gfuitmumr]}' the former);
. 5 3 Ce Aragv, ayv

compartment 3}a. Three l’ulg_hut paras of seed, for every aplvvev ; and ‘\lJ.\dlllkd'\‘u

an unpecesearily large margin of safety in all ordinayy 'f‘ to be planted, gives

however, to colle'et seed on this scale, if possible, t}lough years. 1t ix adyiable

need be sown in the first instance. The balance qgqy ot ore than 2 paras

be kept in reserve, 1n

e colleeted only from trees
ouwnger than middle age,
wy are to be found m the
possibly in others :—Karirti,
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«case germination 1s bad, and if the seed 18 not required in. the year of collection, it

can be stored till the next year. ((Germination is often better in the second than in
the first year) After an examination of the area to be regenerated each yeur,

sufficient seod of Terminalia tomentosa shall be collected to stock any parts which

seem likely to turn swawmpy.

935 Nurserivs.—Uniess and until it is definitely established that auy other
methiod of formation is preferable to that of planting nursery transplants, the latter
will be the main method of rogencration in the Teak Felling Series.  Since small
plants arc desired, there is no need to go to the expense of digging nursery soil
to a depth of 2 to 3 feet ax preseribed by Mr. Bonrne, and his dates for sowing are
possibly too cariy, in normal years. Uprooting stumps in nuarsery sites constitutes
an unnecessary expense.  Nuvserics shall be dug out to a depth of one foot, and
cracks will be made, with o pick-uxe, in the lower soil, to ensure drainage. The
excavated soil will then he powdered and replaced, and the beds will be raised to the
height allowed by the guantity of lonse soil available for each bed. The sides and
ends of the beds shall bo supported by split bamboos, and the surface of the beds
shall be levelled.  The beds shail be 3 feet wile, with a space of one foot between
them, to allow of casy passage for coolies engaged 1n nursery work. It 1s considered
quite safe to rely on getting 4.000 good scedliugs in every 5Y fe®® of bed of this
width. The scod will bo soaked in cold water for 48 hours before sowing. Plants
of the wost suilable size at the time they are required, will probably be obtained by
sowing hall the seed about the Z4th of April, and the remainder a week later. (It
mas oven be found desirable to sow the nurseries in three instalments.) The seeds
will be spread over the beds, touching one another, and will be covered with a layer
of fincly powdercd soil to a depth equal to the thickness of the seeds. 'The beds will
then be eovered with seattered twings of Phyllanthus Emblica (or similar twigs) and
finally with a layer of straw. (he twigs provent the straw being washed down
inte tho snil and feilitate removal of the straw without damage to germinating
gecds.) The beds will be watered on top of the straw daily. As soon as germination
commeneces the straw wust be removed.  Daily watering will be continued, except
on rainy days or days on which the beds are obviously moist enough, until the
monsoon sets in.  Proper watering cans should be used. Any tendency of the soil
to become caked on the surface must be corrected by gently loosening it with a
pointed stick, taking great care not to disturb the seedlings or germinating seeds.

236. Aligning and staking —The cspacement ghall be 6/ x 6. Guide lines
ghall bo laid out parallel to, and at right angles to straight fire-lines, where such
are available. In other cases, us many straight guide lines as are required shall be
laid out by compass. These lines must intersect at right angles. A good method of
lining out & new clearing is deseribed in the Madras Forest Pocket book. It should
be followed, with such modifications as are necessitated by the existence of fixed
straight lines in the form ol compartment boundaries. It 18 possible that in areas
devoid of weed growth, the planting distance can be marked more cheaply by cutting
out clods of carth than by driving in stakes. The difference 1n cost 18, however,
slight, and tho importance of facilitating inspection of the results of regeneration
must always be remembered.  Accuracy of lining is always desirable, and is
absolutely csscutial in arvcas that are to be ploughed. Except in any areas where it
may be found possible to dispense with stakes, as suggested above, bamboo stakes,
about 23 feet long, will be used, and must be hammered firmly into the ground.
Careful supervision of lining 33 necessary, unti the present high cnsts are reduced.
The work must be undertaken as soon as the regeneration areag are cleared and

burnt.
287, Loosening soil al stakes.— Prior to 1927 (in which year teak stumps were
Janted in crowbar holes), it was the practice to dig pits, one foot cube, and to
replace the earth before planting. The work was extremely expensive (Rs. s to
Rs. 8 per acre), and if mueh stress was laid on the actual measurements of the pits,
the coolics becamg recaleitrant I It 1s believed that equally good results can be
obtained by loosening the soil with a pick-axe. This method shall therefore be
adopted, and pitting will pot be reverted to, upless the results indicate it.  Pick-
axcs which will penetrate toa depth of one foot shall be used, and the soil must be
loosened in a square of at lcast one foot (or more, if little extra cost 18 involved).

298, ¥or.— 36
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This work must be completed by the end of May, in the case of arcas to be Pla‘_‘t("ly
and by the middle of April for dircct Sowing. Close supervision will be required,
as the operation is not susceptible to check-measurement.

288. Formation.—The importance of getting each area completely stocked in the
first year cannot be over-emphasized. Owe hundred per cent must he the measure of
successful regeneration. It is also very important to establish the erop as early in the
season as possible, and it is with this object in view that experiments with vdn'oct
sowing are prescribed. If the method proves more surtable thfm pl:nptm::, it witl k}(}
adopted in preference tv the latter. At first, however, plauting will be the main
method. ' L .

(a) Llanting.-—Mr. Bourne laid great stress on early planting, 1.c., during the
first burst of the south-west monsoon. [t 18 eommon tor the first rains of .t.he
monsoon to be weaker, of shorter duration, and t‘ullmvefl by a longer dry _I"'“"‘lv
than is the case a little later in the rainy scason. Very heavy casualties are
the invariable result of such conditions, in the ease of Heedln)g's plinted
the last three days beforc the rain stops. A pomsul of old r:untall. registers,
however, shows that an carly break in the monsoon 1s not by any means ”‘O_V't“m“'
This being the case, and sinee the areas to be dealt with are small, and planting 1s a
cheap operation, it is prescribed that all available laboar shall be concentrated on
planting in the first downpour of the monsoon, and the work shall b <f<)mp‘lvh'd
within three days. If the work is unfinished within this time, th.o District Forest
Officer may use his discretion about postpouning the remainder of the planting till
after the first break in the monsoon. Planting shall be undertaken on rainy days
only. The smallest plants usually give the best results, i.c., plants with two pairs of
secondary leaves above the cotyledons, down to those with only the cotyledons
developed. (The latter may be planted cither with or without the seed attached.)
If larger plants have to be used, all leaves, except the top pair, should he nipped off
(not pll[lf’d off) cloce ta tha ctam an cann ae H\f‘ nlanta arp 1]_!‘!: ont aP dha waraiay
beds. Large plants should always be dixcarded if they have thin, weedy stems ) for
such, if they survive at all, give the poorest results. There is no need to deseribo
the technicalities of planting, for these are known to every oflicer, and, in fact, to the
local eoolies themselves. What #s required is close supervision, to see that the work
is properly done. The District Forest Officer must personally supervise as much of
the regencration work as he poeeibly can, and econtinuous supervision by Range
Officers and their subordinates is absolutely essential.  After cach break in the
monsoon, casualties will be replaced. The first replacement will often be licavy, but
thereafter, if the work has been well and exped‘itiuusly earried out, casualties should
be light. The manner of intljo(}ucing Terminaha tomentosa, in such areas as become
too swampy for teak, is not ngidly pres_;cnl)ed. Good results are obtained at Mount
Stuart, in two ways. Firstly, by sowing seeds at stakes, along with the teak, in
doubtful places, and secondly, by putting out heaps of secd (* dumps ) and planting
the germinating seeds and small plants oblained therefrom. Teak nursorv sites :hall
be leit fully stocked ata rouzh espacement of 6" x 6" by the end of the planting
geason. 1f whole beds of seedlings are dug out, the heds should be plzmted at the
correct espacement. Where large seedlings are left, as being unsuttable for planting
out, they shiould be thinned to the approximate espacement, if too dense, and
supplemented by planting, if too few. [t has been prescribed that stacking sites
should not be lecated within regeneration aress.  Where this is absolutely unavoid-
able, such sites must be. planted in the suceeeding ycar. )

(b) Sowing.—With a view to the establishment of teak crops 1 time to take
full advantage of the good growing weather which is common in June (during breaks
in the rain), direct sowing shall be undertuken, on an experimental scale in the first
instance. If r’vsults are better than those obtained from planting, sowing will
become tbe main method  If definitely less successtul thun planting, the experiment
will be dlSCOﬁ@lI}lue@. Ten to 15 acres a year will he tried, at first. The soil will
be loosened with pick-axes, as described above. Seeds will be soaked in water for
48 hours beforl(_% 5;]0‘1"?“5'- About fix seeds shall be sown at each stuke, in the middle
of'Aprxl, a}l<1 18 tly covered with earth, To prevent them being washed out by
ramn, a 31’9”'? depression chould be made. Supplementary planting will net be
vndertaken till the second burst of the monsoon (whieh will probabl; be some time

135

between the middle and end of June). The stocking shall then be completed by
plantine seedlings at all stakes where germination has failed, or where seedlings have
died. Swplus scedlings, from stakes where there are two or more, will be utilized as
far as possible, and will be supplemental by nursery transplants if necessary.

The above is the main method of sowing, but two modifications are suggested
for trial. on a small scale at first, and for general adoption, later, if desirable. To
hasten germination, a dump of seed. 4 to 6 inches deep, should be put cut on well-
drained ground (a rock is the best), covered with straw aud copiously Wa.{‘,ered daily,
or twice a day. A8 =oon as signs of germination are noticed (probably within 5 or 6
days), all the sceds should be sown at stakes, as described above. It will probably be
found desirable to turn the seeds in ti.e dump each day, and there is no danger of
breaking the radicles in doing so, for ti.e sceds are to be sown as scou as germination
commences. ‘The best time for this artificial weathering will probably be about 10th
April. The sceoud suggestion is for providing cheap transplants for filling blanks,
Small dumps of seed sh01_11d be put out, in different parts of the area, after soaking
m cold water ns before, in the middle of April, Germinating seeds and small seed-
lings will be'takgn from them, as required, fo replace casualties.

) (e) (¢ 0{!) pice regencration,— Reference has becn made, in the paragraphs dealing
with 0}'10100 of species and mlvym l'tural system (paragraphs 226 and 227), to certain
areas W here coppice regeneration is to ba tried. In order to investizate, as early as
ppsmble, an alfernative treatment to re-planting with teak for the poo{;est,teak locali-
ties, two arcasl are Pf"(‘lslcﬂbed for coppice felling in the first year of the period. All
teak trees shall ?01 (h e“ ,bam]l' mature trees of other species (if any) may be felled
as well. The “ti'o s(;‘}‘] llg s l_g_hﬂ,\' I‘als(‘drln the ecntre and flush with the ground
on the perimeter, and shall be trimmed.  Whether the felling debris should be burnt
or not 18 left to the discretion of the local officers, The best time for felling has to
be decided. It will probably be about the month of March. Two of th blngf s}?k t
at each stool shou]d be favoured from the first, Cutting' surplus Bl;of)tseSIIt (;;)jﬁ
probably be desirable to reduce the npumber to one, within the first vear. but this
question, also, 18 left for further consideration. Poles and saplings of s ecies oth
than teak shall not be cut, except where they are hawpering the develo }1)11 nt of tlfr
teak coppice. TFven then, if such poles are of very valuable species suehpa.s?‘ose(x))voode
they should te favoured. Subsequent treatment will be determined by the mana -
ment, and carried out as necessary. The arcas will, however, be put down in ﬁle
statements of second year tending and of thinnings, along with the areas re enerated
in the usual way, when climber-cutting, freeing coppiceshoots, ete. should %e ?le
tuken. The mest that can be expected, of areas treated in this v,vay is a ;ﬁdsg;
return from teak coppiee, v.vhile establishing shade conditions suitablé for the intro-
duction of some other species.

(d) Change of species by nalural means.—1In very poor teak crops, a few small
areas havo been chosen where the natural understorey (chiefly Xylia xylocarpa) is
almost sufficient to give a complete even-aged crop, after the removal of thepteak
All teak trees shall be felled in such areas. and such 1mprovement felling ag Seems;
necessary shall be dene amongst the underwood.  (This will probably be cos.finegd to
the removal of a few saleable, deformed Xylia trees which are humpering the
development of geod poles.)  Any trees of uscful species, which are broken in the
course of final felling, shall be cut at ground level, and extracted if saleable. ]f
any trces are left too open by the removal of the teak, the teak\s?mnps shall be
trimmed, and coppice shoots tended, as in coppice regeneration.  This form of treat-
ment is experimental, but 1s almost certain to succecd. It may bp found desirable
to extend 1t in future, in the event of the failure of sccond rotation teak crops on
laterite soils.

939, Wecding in wear of formalion—A single weeding during the mousoon jg
usually all that is required, and it is best done as soon as the weeds show signs of
flowering some time in July. The first weeding shall be in strips 4 feet wide, ie.,
9 fect on each side of the rows of teak. On the intermediate strips the weeds shall
be cut, and the weeds from the cleaned strips shall be piled ou top. The only
advantage of decp digging, at this time, is that the entive roots of the weeds can be
rcmoved.  The leosened soll is quickly beaten hard by the rain, and growth ig
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4-foot strips (2 feet on either ride of the teak rows) and roughly parallel to tho
contours on slopes where wash i3 to be feared. The soil shall be shaken from their
roots, and the weeds shall b liid on the intermediate strips. as describod for ﬁ?,--t_
vear weeding. i sceds of Tephro-ia candida (or secds or plants of any tree species)
wre to be introduced at this time, they can then be iutiodueed in two hines along
cither side of the strip of uprooted weeds.  Provided a full <tocking of teak s
ohtained in the first Vear (a8 should be the ciuse ) there will be no nv?(*ssit{\' to l‘upi;u‘c
ca-nalties in the second year. [n tact. the replacement ol seartered casualties wath
te:k, after the year of formation, 18 1 waste ol money, for the new pinuts staud no
chance agninst their vear-old neighbours in a reasonably good plantation. [0 small
blanks have occurred. by reason of fHooding or dwampiness in the first year, they
stovald be recstoeked with teak and Cernmalin tomentoga at cach stake, and the best
spetmen favourcd.  Smudl blanks which result from other causes shall be ve-stocked
with teak.  Finally, it 18 lett to the diserction of the wwnagement to veplace
oceasional casualties by planting a species like Xyha xvlocarpa, remeabering that
a new feak plant will never overtake 11x neighbours, and that the mitroduction of
a <mall percentage of a species which will survive below the teak canopy, will help
towards establishing vnounderwood.  In a reasonably good plantation no further
weading shonld be required, but if there are any plauts below two feot w heizht at
th end ol the second wonsoon, they shall be woeded in cireles of two foet radius
with tiie plant as centre.  In tho second-vear weeding, av in the first, nataral treo
see Hhings and eoppiee shoots shall be preserved, prnvidc] thev are not hampering the
growth of the teak,  Chimbers) af any, shall be cut in the course of the weelding.
Bumboo shoots shall be cut as before, and any broken teak stoms shall e eut back.
In areas where teak regeneration by ecoppice 18 in progress, sueh freeing and thinning
out of coppiee shoots as 18 necessary, shall be undertaken in the second year.

243, Frelusion of caltle—As has been remarked in Part [, cattle are a real
seorge in the young plntations of the second rotation.  Much of the advantage to
be derived from special tending will be lost, it cattle are allowed to roam the
pl;mmtium at will.  They must bhe kept out at all costs, amd if the system of
Lupounding them, in speeial pounds near the areas, proves ineffeetive, the cost of
ferning the regencration aveas wust not be shuked, regrettuble thougzh it be in
reserves nomiually closed to all grazing !

241, Thinming.~—'1he writer finds 1t impossible to tmprove upon Mr. Bourne’s
rendering of the theory of thinning m pure teak woods, vo it may be qnoted :--
« kxperience has shown that in the tending of teuk woods, rudical modifications of
the principles of thivning as applied to spectes cultivated in temperate chimates are
essential.  In the first place, 1u goad teak areas ot more than 30 to 40 trees, with
reasonable crown development, can stand jer acre at 70 years of age. For the
attainment of maximum quality inerement per tree) and maximum volume inerement
per acre, 1t iy essentral that the cspaccment of the trees of the tinal crop should be
ul»proximately equal, while cach tree, at the same time, should be of a dominant
character. 1n the sceond place, the teak tree isso fast grown in early youth, and the
precess of domination and suppression is then so rapid that the final erop must he
composed of trces which were dowinaut from early age. Considering the small
number of stems 1 the final erop, it is, therefore, essential that the trees in final
crop espacement should be dominant in carly youth.  Thix statement should bo elear
if expressed in another way. With 31 trees in the final erop, the espacement, o
squares, 18 36 feet.  With planting 6 feet by 6 feet, or 1,210 to the acre, the distance
between dominant trees at ten yeurs of age, in an unthinued wood. is s often as not
12 feet. As olten as not, again, the tree in final crop espacement stands between
them, already suppressed. The dominant trees have to be retained and one of the
two at a later date removed. With the result that the final crop espacement will
often vary, between 30 and 42 fect, or 458 and 23 trees per acre.  The wood in some
ortions is then too open and in others too dense, with consequent serious domination
and loss of total volume or average quality increment. The sole remedy iy to ensure
proper espacement of dominant trees from the very start. The management must
mterfere before natural selection has been eirried too far.  Thinnings must be carred
out before domination becomes serious and every tree, if left standing, is still able to
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respond. Jf such even-spaced woods are then thinned with one object—provision of
even growing space to each tree—the result will be removal of 50 or 75 per cent of
the crop.”  So much for the theory, now for the practice. Practically none of the
first rotation plantations hus been thinned ecxrectiy from the start, so the 1deal espace-
ment will pot be found.  [u consequence of the postponement of the early thinuings
in most ease-. the crown development is less tban tie 1deal.  The removal of as much
as 7 per cent ol the crop al ench thiuning is generally undesirable  Thinning 1s a
selence in tself, and it cannot be learnt from a book, uniess accompanied by practi-
cal personal experience. The foliowing hiugs may be taken as a general guide.
Thinnings should be s heavy as possible, the limiting factor being the capacity of
the canopy to cJose up.  In young woods and in good localities, thinning should be
much Lieavier than in older woods and in poor localities. It has proved to be a
mistake to eanduet heavy final thinnings in the oldest plantations; and this mistake
must aot be reveated.  The thinpiegs prescribed iu the plantations of (336, 1887,
IRRN, IS89 and 1890 (or at any rate in the better parts of these plantations) will
probably be the final thinnings, and should be e nducted with great care. EKxcessive
opening of the canopy in the plantations of [X91 fo 189+t must also be guarded
agaiust, excepl in such parts as are obviously able to respond.  In good second rota-
tion plantations, Mr. Bowne's theory of thinuings can be practised {rom the start.
St.;rprvsSud trees which are unsaleable should not be felled, and the understorey of
miscelluneous species mnst be preserved.  When it is necessary to reliove the teak
from embaviassment by a tree of wferior species, the latter shall be cut {not girdled)
to enable it to prodace coppies shoots which will take their place n the understorey.
A very poor teuk pole is not to be preferred to a really good pole of such specles as
rosewood, ‘Terminadia tomentosa or P'erminalia panieulata, if there is a question of
sacrificing one or the other. TIa thinniug compartments which contamn permauent
sample plots, the lattor must be exeluded.  (T'hey are thinned at each re -measurement
by the ]n(‘,asl.n‘ing um(fers..) Dead saleable trees, standing or tallen, must 1avariably
be removed in the thinninzs.  The same applies to top-broken trees, including such
as are ucenlentally broken in the course of thinning.  Bach wood should be thinned
as s0on as serious dom nation eominenecs. 1t 18 impossible to make a really acearate
estimato of the requireincnts of each wood tor ten years ahead. The writer hus esti-
malgd the years of L]m,mmg to the b.est of hi~ ability, and believes that the manage-
ment will not 0 i wrongin following the programine given in the tabular statement
of thinuings.  The program ue should, however, be moditied, under proper sunction,
when the condition of the ditferent woods demands such a course. It is anticipated
that moditications mity be particularly necessary in the casc of second rotation crops.
It s extremely diffieult to preseribe the years for thinning the poorest of them,
espeetally ax it may be found desnable to eat them back, 1n the event of the Forest
i\’e:u'arch ()tti‘cm"’s w(:rk ('uf _this nature beip:; suceesst’ul, i his plots in the 1919 and
1920 plantations of Klenjeri. It i also ditficult to estimate the effect of the special
tending preseribed for the plantations of the [uture, but it is agsumed that this ten.|-
ing will produce good growth| so the plantations are prescribed for their first thunning
at t.he age of five years. 1t the thimying 15 exceuted in the beginning of the year for
which 1t 12 preseribed. these woolds will be exactly five years old. [f done at the end
of the year they will be alinost six yeurs old, so thet a certain amount of clasticity is
allowed, without actually altering the yecar of thinning, by conducting the operation
at the begiuning, n the middle, or at the end of the y?aar. Wherz failed areas
retained 1 the Teak Felling Series, are included in the programme of thinnin s’
thev shall be thinned so s to favour the best trees of valuable species, whether tkgfat,,
species be tenk or another. The District Forest Officer should pers(;nally mark as
muca of the thinnings as possible, and, until there are extensive new plantations im
the Conversion Working Circle, 25 per cent of the marking should be his annnal
minimum.  He should confine bis personal marking chiefly to the younger planta-
tions, and to the better localities, and he should educate his assistant and as man
rangers as possible in correet thinuing practice. Marking should be done with a
¢ pigser 7 as at present, and the trees marked must be counted before felliny, ag a
check. 1he marked trees must be felled with the least possible da:nage to the trees
which are 1eft: The other rules prescribed for the conduct of final fellings, and
recording of yield, shall be followed, except that the numbers of standing tress need
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almost negligible till the monsoon abates. Therefore, uuless a much cheaper method
of decp digging than by using mamotties can bo devised, in the first weeding the
weeds shall be removed by shallow digging which only cuts the roots of mueh of
the weed growth. (The money saved can be well spent on digging at periods of
active growih, and it has been found that this modified form of weeding is quite
sufficient to keep weels in sheek till the end of the wonzoon.) It 1s undesirable,
however, to serape a lot of the surface soil into the intermediate strips so the loose
earth shall be shaken on to the cleaned strips; before the weeds are laid in lines,
On sloping ground the strips should run roughly parallel to the contours.  The
second weeding shall be undertaken as <oon as the monsoou cudsy nenally late in
August or early in Septewber. 14 ghall inelude <ol @ration over the whole area.
This innovation 18 made with the objeet of stimulating the early growth of second
rotation tenk. In that it mvolves no damage to plants, and goes deeper, hand-digging
would be prefersble to plonghing.  But unless hand implewents ean be devised
which will compure favoarsbly with ploughs in the matter of expense, the work shall
be done by ploughing.  The soil <hall be thoroughly broken up, by ploughing and
CTO~8 l)luughin;_f, between the rows, until all soil except that closest to the teak has
been turned over.  The writer has seen ploughing done only in ¢ ponam’ arcas, so
he cannot specify what hand-weeding should accompany the plonghing. It s likely
that some grass knifing will be required in advance of the ploughing, and it secms
certain that the weeds nearest to the teak must be uprooted by hand. All weeds
shall be eollected and laid in strips between the rows, after <haking the loose soil from
their roots,  Plonghing must be done with as little damage to the plants us possible.
All damaged stems shall be cut back, at ground level, immediately after ploughing.
Ploughing is impracticable on the steeper slopes.  Here the sotl weration must be
done by hand-digging, with such tools as combine cheupucess with efficieney.  Weeds
shall be laid roughly parallel to the contours on sloping ground  These preserip-
tions for the second weading are subject to modification 1 the light of practieal
cxperience, but the underlying principle (nawmely, that all or most of the soil in the
regencration area must be tilled) is to b observed, rem mbering that the stinulation
of plant growth will probably render a third weeding wimesessary.  Provided  that
formation 1s done eﬂrly and well) 1t 18 belteved that sueh will usually be the case mn
all except the poorest areas.  No further ceneral weading s prvsvril»ed, but 1t s
laid down that a third weeding shall be earried out to sueh extent and in sueh
manner as is necessary, before the 20th of December.  The interpretation of this
preseription Is left to the Distriet Forest Otficer.  [a all weeding operalions, spe-ial
efforts must be made (o relain as much as possible of the natural regeneration and regrowth
of niscellaneons tree sp:ci-s, except where they threaten to retard the growth of the
teak. Where it is necessary to check such growth, it should be cut (not uprooted)
so that it may grow again, when the teak is out of darger.  Bamboos are rare m
the areas now preseribed for regeneration.  Regrowth of bamboo cannot, however,
be tolerated in a young teak plantation. New shoots shall be cat as soon as they
appear, and the clumps will eventually be killed in this way. lo the few arcas
where coppice regeneration is preseribed, the necessary tending and thinning of
coppice shoots shall be undertaken while weeding the neighbouring planted arcas.
It is hardly necessary to add thut close supervision of weeding is essential.

240. Artificial inlroduction of « ground cover erop. -After the weedings of the
first year, it has been observed thut the suil quickly becomes very hurd again, and 1t
is usual for a thick carpet of grassto spring up.  Nothing could be mueh less favour-
able to the growth of young teak. Since the growth of second rotation erops has
usually been so poor, 1t has been deeided to undertake special tending operations
which are not extended to matural forest clearings. The first of these special
operations, namely, ploughing or other soil :wration, has already been prescribed.
To keep the soil loose thereafter, and to prevent the growth of grass and other weeds
which are so prejudicial to the young teak, it secms desirable to introduce some
subsidiary species which will quickly cover the ground betwcen the teak rows.  'The
retention of adventitious growth of tree species has alrcady been entioned, but
such growth will usually be insufficient. "The choice of the subsidiary species 193
matter for experiment both by the District Forest Officer and the I'orest Research
Officer. The writer knows of one species which is suitable, for he has secn it used
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under young teak i Travancore Government plantations, and as a cover crop in
new rubber clearings near Nilambur. Teplrosia candida is a bushy leguminous
shrub, which grows to a height of 8 or ¥ feet. Pruued back, as required, to a height
of about 3 feet, it becomes more bushy, and the prunings (together with normal leaf
shedding) make a nice leaf litter, and manure the soil to some extent. nce esta-
blished, it kecps down even the worst grass.  As regards the fixation of free nitrogen
by the rcots of legues of this kind, the present-day theory is that the benefit
derived by the soil in this way is slight, although there certainly is some benefit.
As far as the writer can foresec at present, the main objection to the introduction of
Tephrosia candida 18 that it usually commences to die out 1n its third yeur. But by
that time tle teak canopy should be commencing to close up. By regular pruning
of the ehrub, it should be possible to preveut the suppression of adventitious tree
specics.  As a tentative prescription it is therefure laid down that Tephrosia candida
shall be introduced in young teak plantations to such extent as is found practicable
and desirable. (For example, some arcas may bhave such a good burn tha’ weed
growth may not be a factor to be feared. Again, a thorough ploughing may be
found to be sufficlent, when coupled with a good distribution of tree Speeieé of
natural origin, and supplemented by the artificial introduetion of others. And other
conditions, as yet unforeseen, may arise to influence the management in the direction
of some more appropriate treatment.) The manner of introducing the shrub cannot
be prescribed.  The obvious time to sow it would be after the ploughing. But the
uncertainty of the north-east monsoon may be found to be u prohibitive factor, The
alternative is to sow the seed during the showers which precede the south-west
monsoon of the year after formation, i.c.; after the second-year weeding. Needssown
in two lines between the teak, at the rate of 4 Ibs. (or less) to the acre should be
adequate. Rows or atrips of Tephrosia candida should run roughly parallel to the
contowrs, on slopes where wash 1s feared. Some weeding may be required to assist
the shrub to establish itself  The times for pruning the shrub (at about 3 feet from
ground level) are October-November and April-May.

The }_"“'“d“?“‘“% of s}xch specles  as }'Iydnooarpus Wightiana, Macaranga
Roxbuighil and I'rewia nudiflora, should be tried, experimentally, in the monsoon of
the second year. An underwood of auy of these species, if it could be raised cheaply
might easily be preferable to Tephrosia candida. ’

241 Pruning.—-1u April or May of the second year, all forked stems and stout
side branehes shall be carefully pruned, absolutely flush with the main stem, and
without tearing the bark surrounding the cut surface. Sharp knives must be l’lsed
Plants which will require pruning are exceptional und not the rule, and are as'
described above. (This preseription of pruning does no¢ include licence to strip
practically all the leaves off undivided stems, as has been done in at least one yealr
recently.) Damaged stems (e.g., such as are sometimes broken by monkeys) shall, at
the same time, be cut back, with a clean cut, at ground level. If any regrowth, or
regeuncration of tree speeies or woody shrubs are found interfering with the young
teak, they shall be cut in the course of pruning.

242. Second-year weeding.—In areally good teak plantation of the Plantation
Working Circle, a second-year weeding, as such, is not required. But in order to
continue the process of soil teration, with a view to stimulating the early growth
a thorough svil-working in the second year is undoubtcdly desirable, and it ,';
balieved that the end of April or the beginning of May is the very best time
whether leguainous cover crops (or trec specics for an underwood) are to bé
introduced or not. The growing season, from the commencement of the early
showers until the period of heaviest rain, is very important. Mr. Bourne prescribed
the second-yeur weeding in July. A weeding at this time would probably remove
the weeds before they flower, but would do practically nothing towsards stimulating
the growth of the teak. The drawback to the early weeding and sration which the
writer advocates 1s the question of cost.  But he velieves that this weeding can be
achieved at a reasopubl.o cost by undertaking it soon after a burst of heavy rain, and
by using a tool which is morc suitable than the old-fashioned mamotty. Tt is there-

fore prescribed that weeds sha'l be uprooted, by digging, as soon as a really heavy

shower has fallen, either In April or early May. The weeding shall be done in
493, For,.—37
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not be chiselled on the tree before felling, nor on the stump after felling. Tt will
usually be sufficicnt if the stump s hammer-marked.  The seuson for felling depends
largely on the availability of labour. It must be remembered, however, that poles
for sale should be as fresh as possible, and they should not be felled long before the
floating season.

245. Climber cubting, Loranthns clearing, bamboo culiing and hareesting dead
trees-—In the year in which a plantation is thinned, climbers shull be cut on the
trees that are left. Branches parasitised by Loranthus shall also be cut.  These
branches may be collected and burnt at the discretion of the Distriel Forest Officer,
but it is believed that burning is unnccessary. (This, however, 18 a watter for
further study, since it may be found that the Loranthus can live ou the severed branch
sufficiently long for its fruits to ripen.  The species is spread by birds which cat the
fruit). In plantations which are past the age for thinmg, Loranthus and climber
cutting i8 preseribed, as a special operation, at such intervals as appear to be suitable.
In these cases, dead trees (whetber standing or fallen; and top-broken trees shall be
harvested at the same time, unless they are likely to remain sound until the time for
felling, or for further tending operations.  In a few imstunces, in plantations not due
for thinning for some years, but in which climbers, ete., are, or are likely to become
very bad, mtermediate climber snd Toranthus cutting operations are preseribed.
Finally, it is prescribed that the District Forest Officer shall examine tho second
rotation plantations every year, and shall undertake climber-cutting (or other suitable
tending) in the following year, if he finds it necessary.  (In the poorest of the second
rotation crops it may even ke found advisable to excente thinnings, as required. at
this time.) In all the above cascs, bamboos found interfering with, or threatening
the teak, shall be cut. In case the programme of such subsidiary tending, as here-
after tabulated, is found to be insufficient to cope with all or any of the above
injurious influences, the District Forest Officer must undertake such intermediate
operations as are necessary.

246. Underwoods.—1In Part I a description has been given of the unsatisfactory
situation, as regards underwoods, in the teak plantations. Reeent experience at
Nilambur has convinced the writer that the species artificially introduced, up to the
present, cannot form a satistactory underwood until they commence to regenerate
themselves, unless the management is prepared to spend at least us much on artificial
underwoods as in forming teak plantations. In most of the plantations there appears
to be only one practical solution of the problem; and that is to encourage the existing
saplings and regeneration of all tree species, and to introduce an evergreen species
in small areas, in favourable localitics, with the object of raising seed-bearers which
will produce the underwood of the future. Tnis treatment can ruitably be applied
to most of the plantations, but there are a few compartments (notably in (‘hatomborai,
Walluvasser: and Pauncngode) which fall due for final felling in the period commen-
cing 1n 1938, and which contain large areas where the canopy is open and where
the forest floor is a mass of coarse grass. It is belicved that this grass will be a
serious embarrassment when the time comes for regeneration, especially as there 18
practically no material to give a burn in such areas. It is therefore desirable to
introduce a species which will kill off the grass, protect the soil, and eventually
provide some material for burning.  For this purpose, bamboo 1s a suitable specios,
and can be raised cheaply by sowing. It will therefore be introduced 1 all grassy
areas in plantation 1872 of Chatomborai. In order to cover the ground us quickly
as possible, the espacement should be mot greater than 127 X 12° A double
bandful of seed should be scattered round each stake without disturbing the soil.
Sowing should be done in the showers which preeede the monsoon, or at the very
beginning of the monsoon. The plantations in Pannengode and \Vullllvasw-n,'t()
which reference has been made, are due for felling too carly to allow of the adoption
of the above treatment. A faster growing underwood is rvequired. Macaranga
Roxburghui is a suitable species.  So, also, 18 Vitex Negundo, provided it will succeed
under the teak. Both species should be tried experimentally, on a small area, in 1925,
Cuttings of Vitex Negundo should be planted ubout 12 feet apart. )lz?.curanga
Roxburghii may be sown at stakes about 9 feet apart, and i germination fails, secd-
lings should be planted. (Natural forcst seedlings are often procurable inlarge
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quantities near a mother tree.) The remainder of the bad grassy areas in these old
plantations (they amount to less than 20 acres) will be treated in the unext year,
in such manner as the experiments indicate.

The general method of tackling the underwood question will now be eonsidered.
The treatment to be adopted m seeond rotation plantations has been prescribed
above, under formation and weeding. In the first rotation plantations, it is desirable
to reduce artificjal operations to a minimum, from the points of view of cost, labour,
superviston, and coneentration of work. ‘Therefore, wherever the natural understorey
of saplings and receneration of tree xpecies (and of bumboo in older crops on good
localities) appears to stand a chance of beeoming sufficient, no assistance is preseribed.
Im other arews it is preseribed that a gang of coolies, under close responsible super-
vision, will o through caeh compartment carvefully, and free the heads of all seedlings,
coppice shoots, and root suckers of every tree species, by culting erecpers, and
shrubby undergrowti,  (Lirass, provided 1t is nnt unduly tall and thick, is unlikely
to prevent miscellancous species growing up.)  No adventitious growth, 1n any of
the plantations, way be eut, unless it is hampering the development of the teak.
Government clephants must be kept ont of the plantations. For the establishment
of small patehes of an cvergreen species in favourable tocalities throughout the
plantations. Hopea parviflora is chosen.  Its winged seeds travel to a considerable
distance, and its natural regeneration hus proved to be a good underwood in the few
arcas where it is found.  The species needs a considerable amount of shate in early
vouth. Suitable shade conditions can be found, in smull areas, on or near alimost
every lill top m the teak plantations.  In the miscellaneous felling series, sultable
shade is often found in areas of considerable size where a natural erop of Xylia
xylocarpa has replaced the planted teak. In the latter case the introduction of
Hopea will be preseribed as part of the treatment of this felling series. In the case
of the teak felling series, it 1s preseribed that not less than 200 seedlings of Hopea
shall be raised in a suitable arca (or arcas) on or elose to each of the chos>n hill-
tops.  One-yoar old transplants shall be used where possible,  Three years will be
allowed for the establishment of each such centre, and it is essential that it should
be fully stocked within that time. The subsequent tending of the Hopea is left
to the discretion of the munagement, as the writer cannot say, at present, how soon
it will be necessary to open the canopy, or in what years climber-cutting may be
required. It is cssential, however, to keep fire out, and special care will be needed
when the Hopea patches are near areas which are being cleared for teak planting.
The advantages of the suecessful establishment of these centres will be twofold.
Their natural regeneration should give a good underwood in the future. They should
also provide the management with a cheap means of changing the speeies, and such
a course iv almost cectain to be desirable in many of the poorer teak areas adjacent
to the Hopea centres. A tabular statement bas been prepared, giving the years,
and the compartments, in which the various operations are to be undertaken. As
regards the active encouragement of natural adventitious growth, the programme
may be modified, 1if necessary, by excluding areas which are found, a few years
hence, to require no assistance, and by adding others of whose prospects the writer has
been too optimistie.  In deciding to exclude any areas, 1t must be remembered that
an undergrowth of shrubs such as Helicteres {soru, Calycopteris floribunda, ete.,
though it protects the soil to a reasonable extent, is »of an underwood and is not, in
itself, sufficient.

247. Reclamalion of second-rolation failed areas in good teak localities.—There
are 99'1 acres in good localities in second-rotation plantations, where the teak has
failed, cither owing to destruction by flood or to faulty methods of regeneration
(e.g., the 1926 ¢« ponam” plantations). Subsequent efforts to re-stock some of these
areus, both with teak and with other species, have been uniformly uusuccessful.
Being very close to the main river aund to the Nilambur railway, the potential valge
of thege areas is enormous, and it is advisable to re-afforest them as soon as possible.
Since failure has attended the efforts made to introduce species other than teak, it is
necessary to restore the soil before further regeneration of timber species is attempt-
ed, and since such restoration is required, the aim must be to make these areas fit

for teak, as being the most valuable species, For this res;z(;ritionasof the soil,
, For,—
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bawboo is the only species which the writer can confidently recommend, without
experiment. Some of these areas, howcver, are too narrow to make bambooka
suttable choice, for its shade would spoil the adjacent plantations of young teak.
Another objection to bamboo is that it will probubly take at loast twenty years to
restore the soil, whereas some other species may achieve this object in a much shorter
time. Inthe circumstances, the best thing the writer can recowmend is to introduce
bamboo in most of the larger areas ; to introduce fast-growing shrubs, ('x}wrn.ncnmlly,
in most of the smaller areas ; and to attempt the re-introduection of teak, afew years
hence, iu some of the areas which have already a dousq naturat sml—('m'cnlngé
without any preliminary treatment. In wtroducing fust-growing H'h‘l‘u})s, the objec
must be to establish a thick cover crop as quickly as possible. ' I'ephrosia candida
and Vitex Negundo should be tried, the forwer by ?mwin‘_:,' in such way fl)s .the
management finds most suitable, and the latter by planting cuttings, ulmut- I.J.f‘vgt
apart, carly in the monsoon. The Tephrosia eandida Rhould be pruned as required.
Since it usually commences to die out in its third year, it shoulid bhe et and l)'l}rnt
when 1t shows signs of dying out, and teak slmul(.l be re-introduced. Vitex
Negundo grows readily from cuttings, and reproduces itself profusely, both fl'O‘lll
seed and by root suckers, when two years old or less, The first attempt at re-
planting teak should be made about six years after the iutroduction of Vitex
Negundo.

Bamboo should be gown at stakes 20 fect apart, Preparation of the rotl 18
undesirable, as this attracts rats and birds to the seed. A double hundful. of seed
should be scattercd round each stake. If gerwination 18 found to be unsat leﬂCt("l'y,
sowing should be repeated in the next year. If either 'l'ephroslq ecandida or Vltfe)l:
Negundo is found to make the early re-introduction of teak possible, the success ud
species may then be used in the areas sown with hamboo, in order to save time, an
avoid waiting for the bamboo to grow up. In a few sm.al! areas where there
is a dense svil-covering of Mimosa pudica (which should be a soil-improver) an attempt
should be made to re-introduce teak a few vears henee.  The whollc of one compart-
ment has a good soil-covering, chiefly of Desmodium spepies, with some I,u‘utung
and Calycopteris floribunda, and scattered clumps of coppice ahnuts.uf.lvuk, ’14"r1.m-
nalias, Cleistanthus collinus, cte. This area will be left as it 1a until, in the oplm‘m;
of the Conservator, the ground is fit for replanting, when 1t should he rc-clqur(
and planted with teak. 'The localities for the different methods of treatment will })e
found 1n the tabulated statement of operations. As regirds future treatment, the
management must be guided by the success or otherwise of these presonptnc?ns,
bearing 1in mind that it is essential to re-establish good teak crops on thesc areas
in the shortest possible time.

248, Tabular statements of operations.—The next six paragraphs contain the
annual programme of operations in the teak felling scries. The tables should be
read in connexion with the detailed working-plun prescriptions, as follows : —

Paragraph 249 ... “ Final felling ** with paragraphs 230 to 232 above,
) 250 ... **Formation ” with paragraphs 233 to 243 nbove.
» 251 ... “Thinning ” with paragraph 244 above.
” 252 ... “ Subsidiary tending ” with paragraph 215 above.

” 2563 ... “Formation and tending of underwoods ” with paragraph 240
above,

. 264 ... ‘“ Reclamation of failed areas for teak ’* with paragraph 247
above.
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T'eak Folling Series.
Plan of final felling.

249 —
5 A ETEEE
=
5 % .| Bs; | EER b
Year of felling, = g 5 e §°§ 5 E 2 238
name of block and year g & o 2 £ TR e T Remarks.
of plantation. e 7. @ -8 § ’5?08 o3 d ®
2.0 85 | =2 52 208 | _Bs5 | _Es
52| 25 | 2 |EEL| E3k | ¥5E% | 3T
o @ ST SR - A - S
4 @ &) ™) (6) (6) (M (8) &)
1928-29, AC8, Acs. C. ¥T. C. BT, C. BT,
Edacode .. .. 1893 57 a, b, 14:0 396 5,426 197 5,623 Compartmem 57 a,
Do. .. .. 1849 81 |a,b,0d| 2¢1 17:91 47,351 348 47,699 band 5 acres of
Elen jeri R .. 1858 41 | a, b, 261 15 89 39,169 408 89,566 | 41 3 to he fellad
Ambulakandy . 1841 243 . 08 0-60 1,809 10 1,819 | for coppice re-
Chaliyapuram .. 1841 | 244 [g, 3, 93 583 13,769 81 13,840 | generation,
Rawmalur ., .. 1816 26 | 5. 0-8 .. . . ..
Total 761 44-28 107,504 1,042 —1—08,546
1929-30. T
Elenjeri .. .. 1868 | 42 a0 129 919 | 25,048 646 25,692
Do. .. .. 1859 | 43| b. 148 895 | 29280 505 23,785
Do. . .. 186% 44 | a, b, ec. 20-7 1537 38,832 889 39,721
Karumpoya .. 1908 | 324 |d, ., f. 169 842 6,338 680 5,998
e t——- — — ——
Total .. 648 39:93 92,496 2,600 95,096
193031,
Pannengode .. 185641 119 {a,d. 86 7-94 17,062 500 17,662 | In  sub-compart-
Do. oo 1804 121 | «,b,0,d.] 132 7:21 16,017 343 16,360 | ments 121 2 and
Do. o 1854} 122 [a, 0,0, | 189 | 1286 | a1'ee3 886 82,579 | 122 ¢ only the
Karumpoys .. 1908 821 [d e 210 | 1418 7008 1,416 9,024 | teak is to be
I J— felled ; Xylia
Total 61'6 42:19 72,870 3,145 75,6156 | under-wood to Le
—_——_— —_ left.
1931-32.
Pannengode .. 1884 123 | a, 8. 18-2 10-89 25,881 941 26,822
Do. .. 1866 128 | a,b,¢,d.| 210 12-83 30,867 1,228 32,096
Do, .. 1866 129 | a, 8, ¢ 213 15-67 39,404 1,804 41,008
Total 605 | 3930 96152 8,773 | 9,025
1932-33. T o
Paanengode .. 1856 | 124 |4, 162 7 90 14,872 648 16,500 | Compartment 124 4,
o. .. 1865 126 | . 11-3 651 12,088 526 12,511 125 @ and 128 a to
Do. .. 1855 128 | a. 67 327 7,166 811 7,477 be felled for
Do. .o 1866 | 127 |4, 8. 206 10-28 25,840 1,210 27,060 | ocoppice regencra-
Moolathamnuna .. 1853 21 ja,d. 55 2-89 7,641 315 7,856 | tion.
Do. .. 1863 22 | a, b, 62 849 8,873 326 9,199
Aravallikava .. 1862 8 | a,d. 6-6 +75 13,651 592 14,243
Do. .. 1863 4 |a, b,o. 102 501 12,765 522 13,277
Total .. 831 | 4310 | 12,764 4,449 | 107013
1933-34.
Aravallikava .. 1862 7 a8, 0. 324 20411 66,644 2,833 58,477
Ednoode .. .. 1880 | 89 |a,3,0d]| 208 1331 31,086 2,168 33,194
Do. .. .. 1860| 90 |a 8. 163 737 | 18,336 1,142 14,478
Total 880 4079 100,016 6,133 106,149 ¢
1934-35. T
Edacode .. .. 1861| 91 |a. 77 376 7,869 816 8,485
Do. . +o 1861 92 | a, b, 0, 86 628 12,776 1,062 13,838
No. .. .. 1861 93 | a, b, 0. 180 8-33 19,187 1,606 20,793
Do, .. .. 18(§1 94 [ a, b. 54 2:84 6,805 508 6,813
Do. .. . 1861 Y6 | a,d,0,d| 186 9:60 20,713 1,720 22,438
Vo, .. .. 18811 96 {a bo.df 104 835 14,362 1,684 15,948
Do.  «« .. 1882 98 a 3,0 77 4-00 7,428 874 8,302
Total 784 42:08 88,540 8,070 96—,6.16
1986-386.
Edacode .. .. 18621 97 [apedol 190 1238 29,514 3,001 32,515 | Sup.
Do. .. . 18820 e labod| 192 | 1398 | 397793 8,361 360074 | oo )y a{imem
Vo, .« .. 18571 63|a B0 | 211 899 | 19,666 1,488 21,157 1 for oo, iofeued
Do. v .. 18670 B4 a,B,0 | 1102 7-28 18,198 1,320 17,518 Genemtilc)yl:: o ore
Total .. M2 | 281 98,102 9,160 | 107282
i
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Teak Felling Series—cont.

Plan of final felling —cont.

: ;
= 5 !
Year of felling, @ B \
name of bluok and year 3 = .
of plantation, 2 g’ . ®
ERIES-
E5 2% | 2
&) i : —~
(1) 2 (3 W
: ace.
1936-37. ‘
|
Pannengode A LN I E TR 1241
Do. .. 1861 \ 6w, b, 235
Walluvasseri 1564 ‘ 168 ‘)u b, r 2007
Totul ! i Hu-n
! i ——
193728, ‘ :’
Walluvasseri .. 1861 166 1u b, e. [ "
Do. L. 1884 16T L, b, el 317
Puthalth ad !
Chittarikd 1544 245 1w, b,e,d 7t
Pezhayi-Mangidng-
81 .. oo INEE ] 48wy b, el 180
|
Total !
| : —_—
Grand  totals for period | |
1328-29 to, 1037-38 ’ GR7:6

1
1
\

631
1820 |
1453
_—

Byeg |

&30

688 ] 4135

41474

¥ stock

in March 142y,

temwood volume of

real growin

13,103
IR uny
31,219 |

83,321

21,845
40,518

0,804

20,005

— e e e el

07,7

938,537 ’

stemwood

Rea!

ER
RS
iz
E
"‘§ "P Ronarks,
5zd
2o
=
(n i . ()
e s e
Cot |
10 (
4.00% ‘
BR8N
10,560 ’
. i
3,071 | 24,716 1 In suh-oompart-
6,25 ! he, 101 mant 246 o only
| teak  and  other
350 1o n8d walvable trecs to
e follod. (The
1,1-0 U1, 186 wre in antit for
regeneration )
11,111 108 3KG
e ;
59,538 GUR AT
i
|

Nore.—{1) Unless otherwise stuted in the remarks oolumn, elwar falling, followed by regeaeration with teak, is at
present conteruplatod in all compartments and gub-gompirtments.

(2) All volume and ineremcnt figursy—columny (), (7)y anl{8) ~ure giv:a in L

quarter-girth method of inerement,

f vilans by tha

L

145

Teak Feliing Sevies.

2560— Plan of formation.
- [
Compartments Area
Year. Natuare of operation. and in Reirarks.
sub-compartments. aores.
l
192899 .. Formation and first year |77 @, 4;83 a, 3,¢; 88 «, &, 63'6 | Plantations of 1927 80 poorly
) tending. e. stocked as to need almost
20a, b; 2T'a, b 28 a; 29 1666 complete reformation,
a;380;39a2;40 «;6la;
702 ;82a;86a; 87a
Second year terding ta; 26« 13-8 | Plantations of 1926.
—————— et St § - - ' - . -
1999_30 .. .. | Formation and first year |37 ¢, 8581 ¢, 6,¢,d; 41 a, 76-1 | Coppice regeneration in 57
’ teuding. b, 243 a; 244 a, 6526 b. a, b and b acres of 41 5.
Second year tending 77 a,8,8350,6,¢,880,b,¢; 2301 | Compartmente 77, 83 and 88
20,8527 a,b6; 28¢;29 must be tended in aocord-
a; 38 a; 3% a; 40 a; 61 anes with preseriptions.
;70 u;82a;86 a;87 «. The management will
decide whether the others
merit such expensive treat-
ment.
N | —
1930-31 .. | Formation and first year|42 o, 8; 43 ¢,8; 444, 8,0¢; 64'3 e
tending. 32 d, ¢, f.
Second year tending v |FTa, b;8la 8,0,d;4) a, 751 s
b; 483 a; 244 a, b ; 26 4.
— R
193]_32 Ve . Formation and first year 119, 3 121 a, b, e, d; 122 61'6 In 121 Zand 122 o, the Teak
"] tending. a,8,¢; 321 dye. is to be felled and Xylia
xyloearpa left to form the
new erop.
Scoond yesr tending .. |1424a,8;434a,8; 44 4,8, ¢; 643 e
324 d, o, f.
1932-33 .. .. | ¥ormation and first year [ 143 a, 5; 128 a, 3, ¢, & ;129 606 ..
tending. a, b, e.
_Scuond year tending .. | 1194, &; 121 4, b, 0, &; 122 616 I
a,d,0; 3214, e,
1933-34 . .—— Formation and first year | 124 a; 126 ¢; 126 4 ;127 @, 83'1 | Coppice regeveration in 124
tending. b;21a,8; 220a, 4; 8 a, @, 126 qand 126 a.
by da,b, e )
Second year tending ..|1234a,8;1284,38,0,4;129 80°6 cies
a, b, 0.
1034-36 .. .. | Formation and first year |7 «,3,¢; 894a,8,0,d;90a, 68-0 ceen
tending. b,
Second year tending (124« 126 a; 1284a; 127 a, 831 -
5; 21 a, $;220a,b; 8a,
b; 4a,d,c.
1935-86 .. | Formation and firet year| 91 2;92a,8,0;93a,8,0; 784 .
tending, 94¢a, d; 95 a,b, ¢, d; 96
a,d,0,d; 98a,b, 0.
Beoond year tending o |Ta, b, 0,800, b,0,d; 90 68-0 e
a, b.
1936-37 .. .. |Formation and first year |97 ,8,0,4,0;99a,d,0, d; 71-2 | Coppiceregeneration in 63 o.
tonding. 63a,d,0; 64a,d 0.
Beoond year tonding .. 19125 920a,8,0;930,8,0; 184 vees
84a,d;95 4,9, 0,d; 96
a,b,0,d; 98 4, b, 0.
—— .
1937-38 .. ++ | Formation and first year|146e,3 ;146 a,3,¢; 158 a, 66-6 cies
tending. b, 0.
Becond year tending .. |974,3, ¢, 4,6;99 q, 38,0, 712 C aaeee
d;68a,,0; 64a,?d, e,
o —

299, For.—39
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Teak Feliing Series—cont.

Plan of thinning—cont. ¢
Year of Nam Com- Nub-com- | . . . Com- Sub-com- :
Iohar | Yeusgtmechend ot patne A | Yoot | Nt piond L0 S| e
- * |number. number, l : eling yenr ol pantation, : namber number. 4
‘ S S
(1 Edacode, 1893 .. 52 ‘ a, b, e 17-7 (| Edacode, 1842 .. oM | a, b 10-0
53 |, ¢ 161 109 la, bo 69
54 Joa, b e, d 105 110 |, b 98
65 |a, b, o 4 1L {a, b 98
65 a b, d 139 112 | b, . 76
o5 |ab,e 21 L3 {wbe . 63
69y, b0 185 11 a, b, 0 . 19:5
60 |a b .. 65 116 1 a,b,0,d 188
1893 16 | a, 8¢ 80
Edacode, — ., 67 | a6 . 14-0 17 (b 110
1929 118 | a, b, ¢ 7-8
Edaocode, 1894 . 15 [a b, e, d 145 Karumpoyn, 1904 ., 300 \ a, 6,0, d 17'9
46 | a,d . 204 : 301 ', 8 0, d o 53
47 |, b, 0 .. PIRYY 02 a, b0 .e 85
48 ‘a, b, ¢, d . 17-2 S03 e, b0 . 12'¢
49 la b, 0 d . 13+0 04 a8, 0 d . 110
60 | b . 219 W6 adie e 163
51 | a, b . 7-8 Karumpayu, 1803 306 s e, d .. b3
1844 | \ 307 Lab e d 181
Ramalar, —- . 2 ja, b 136 08 La,h, e, d 22:7
189G 2 ja,b 49 . a0 [ a, b, ¢ 188
Karumpoya, 1902 ,, 3o a, b, ¢, d 219 I Karumpoya, 1907-B. M7 ja, b e 204
511 Ja, b, ¢ d PR SIS La, b 17-8
1986-37. 4 312 [a, b 62 39 L, b, e 1856
313 (a4, 8, ¢ 39 l d0 e, b 81
814 e, b, 0,4 1569 i] Karumpoye, 1905 .. L a, b 98
36 |a,d,0 99 l ) u,g,n . gg
316 | a,d,0 .. 216 a=_- 202 [ b0 : '
1908 T 2o 1437-38. ¢ 208 . be . 51
Karumpoya, — ., | 321 |d, e .. 210 oty A . 12:3
1931 w6 a, b . 46
1844 208 fal b ié':
Edacode, —— e PR .. . YUK L, b0 . :
" 1926 " 7 299 |a)b . 68
1844 1847
Edacode, — .. 67 |a .. .. 68 Arevakode, - .. 15 | a 16-8
192¢ 1926
1844 1817
Edacode, —-- .. 66 {a .. .. §1 Arevakode, — ., 18 la 130
1923 | 1927
%46 68 la, 6 .. o6 1847 17 . 124
Edacode, —— Moolathawnnnn,— 18 a . 56
1922 . 60 la . R 05 Ly2h 19 la 10'3
1854 ,, 19 a, b .o 806 18564
Pannengode, —— 151 la,b,0,d .. 132 Moaoluthamanuw,—— 23 | a . 18
1931 122 |a, 8¢ . 189 1926
. 1R48
Total 4488 Edacode, 78 @ 76
| . } 1926
[| Edacode, 1891 .. | 100 |4 8¢ RER 1864 ,
107 fa, b, e T10-8 Pannengodo, —— .. 123 ja, b o 18:2
102 u, b, 0 4 100 1932
103 [, 8, ¢ t 87 1856 .. 128 |a, b, 6,3 .. 210
1937-38. 106 | a, 80 ; 119 Punnengode,
| 106 ¢, 8,0 14-3 1932 .. 120 |a, ¢ . 218
106 | «,8,¢ 18-3 ‘ —
{ 107 (e, {9 L Total .. 617:0

Nore.—Thinning invariably includes climber cutting, removal of parasites, treving teak from bamboos, vto,
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Teak Felling Series—cont,
Plan of subsidiary tending.

252—

Yoar.

1928-29.

1929-30.

1930-31.
1931-32.

1932-33.
1933-34.

1934-35.

1935-306.
1936-37.
1937-38.

Walluvasseri

Old Amarampalam

Cutting olimbera ; removing loranthus ; harvesting . Cutting climbers ; removing

dead and top-broken trees ; outting bamboos Joranthus ; outting bamboos injuring
injuring teak. teak.
plautations 1864, 1865, Karumpoya plantations 1908, 1907/A
1566/ A 1NG8/C, 1869/B, 1866'R, 1867/  and 1909.
A, 1867 B, 186%°A, 1868/B and 1564

A

Chatomburai plantations 1872, 1573, 1874

and 1875, Kleujeri 1516, compart-

ment 33,

plantatious 1868, e e
1873, 1874, 1876 and 1876/A, B, C.

Nellicutta plantations 1870 and 1871 ..., Pannengode plantation 1864.

Pauuengode plantation 1563

Walluvasseri plantations 1865, 1866/
A; 1868/C, 1863/B, 1866/B, 1867/A
and 186%/A.

Walluvasseri plantations 1867/B, 1868/
B and 1869/A. Chatomborai 1872
and 1873.

Pokode plantations 1889 and 1890,
Chatomborai 1874 and 1875.

Walluvasseri plantation 1888. Klenjeri
1846, compartment 33

Old Awarampalam plantations 1868,
1873, 1874 and 1875. Karumpoya
1897, 1898 and 1899.

Nors.—(1) The above operations are in addition to similar operations whioh have to be undertaken at the time of

thinning.

(2) Seoond rotution plantations are to be inspected annually and tended as required.

253 —
-
. Plan of formation and tending of underwoods.
Year of Locality. Natare of operation.
working.
1928-29 Pannengode plantation 1887 Replacement  of casualties amongst

1929-30

1930-31

1931-22

1932-38

193334

Hopea and Mahogany and freeing
natural free seedlings, ete.
Experimental introduction of Maca-
ranga Roxburghii and Vitex
Negundo in an area of bad grass.

Pannengode compartment 132

Panunengode plantation 1886
Karumpoya plantation 1900
Chatomborai plantation 1872

Walluvasseri compartments 171, 172 and)
171, | Introduction of fast-growing under-

wood in bad grassy areas, guided by
1928 experiments.

** % Freeing natuoral tree seedlings, ete.

Sowing bamboo in all grassy areas.

Pannengodo compartments 130, 181 and |
132,
Karumpoya plantations 1901 and 1907 A.  Freeiug natural tree scedlings, ete.
Walluvasseri compartments 171, 172 and)
174 &R.eplacement of 1929 casnalties, where
Pannengode compartments 130, 131 and { neocessary, in grassy areas.
132.
Walluvasseri compsartments 150, 151 and  Freeing unatural tree seedlings, ete.
152. where understorey scanty, i.e., near
the river.
Karumpoya plantations 1903 and 1904. Freeing natural tree seedlings, etc.
Edacode compartments 45, 47 and 48
Karumpoya plantations 1897
Edacode compartment 63-c and bill-tops Establishment of Hopea centres under
in compartments 46, 47, 18, 49, 53, 58 suitable shade.
and 59,
kdacode compartments 49, 54 and 55 ., 1
Karumpoya plantations 1898 and 1899 j
Kdacode compartment 63¢, and hill-tops  Replacement of casualtics in Hopea.

" > Frecing natural tree seedlings, ete.

Freeiug natural tree seadlings, eto.

in compartments 46, 47, 48, 49, 53, 53 centres.
and 59.
Edacode compartments 59 and 60 .

Kair;(;;poya plantations 1905, 1906 and Freeiong natural tree seedlin '8, eto.
293, For.—40



Year of

working.

1934-35

1935-36

1936-37

1937-38

. Norm.—1q g0
1n 1938 and 193y,

Year of working.

————— ) i

Pokod.. comp

Po}(

254—
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Teak Felling Serias—cont:

Plan of formation and tending of
Locality.
Edacode comparg
I comparting
and 59,

Edacode compartments 100, 101 and 102.

E(fil;:(x;:i;:oyn P]a“tﬂti()ns 1907 B and 14908,
DOe  COMpartiments 1174, 118 e

a ill-
| ]rlxg al;ildl ;(i;;a I compartments 101, 105,

cacode compartimenty 103, 104 and 105,
Kool ® Plantations 1910 and 1912 .
¢ Ccompartienty 1174, 1iRe and

hilf tops in ¢
arlxcli tlollfls. ' Compartments 101, 105, 113

Edacode compartmenty 114 and 117
SArampoya plantation 1911 ... .
Jhai(;?(igp:t)mparflncnts 117 ¢, 118 ¢ and
. ¢ PRI,
1A and 114 mpartments 101, 105,
art ; o
X 215 and 219 nents 208, 209, 210, 211,

arum

poya plantation 1909

ode compartment 2204 a i
2 nd hill-t,
In compartmentgy 208, 209, 210. b

Teak Felling Ser

Plan of Reclamation of Failed

Eatah[ishiug Tephro-
\ 8ig oandidu, !‘ nrundinacen.
i

Block,

i

ment ¢3¢, and hill-tops
oty 46' 47, 48, 49’ ;-)3, %) centres.

underwoods———cont.

Nature of aperation.

Heplacemeut of casualties in Hopea

Frecing natural tree seedlings, eto.

Jistablishment of Ilopea oecntres under
suitable shade

Freciug natural tree soodlings, ete.

Replacement of casualties in Hopea
centres.

Freoing natural tree soedlings, eto.

Replacement of casualtics in Hopea
centres.
Frecing natural tree scedlings, oto.

Establishment of Hopea centres under
suitablo shade.

mplete the anderweq programme, easuultios in Hopen ceutres eatablished in 1937 must be replaced

1es

Arcas for Teak.

Nature of operation.

Vitex Negundo., | ing with l'ea

Sowing Bambusa Planting cuttings of | Clearing anud ro-g;ant-

Bluok Bl
ocm Area , . ook, BlOOk,
o f;l;l}':;lt;loe[:;t, in; eompartment Ai: . compartment Ai:m oompartment Am
il acres, and sub.com- noren and sub-com- acres anud nub-com. -
. | partment. "] partment CI1 0 partment. Aores.

1928-29 M
Elenjeri, 56 8. | 13 |Klenjeri, 34 6. | 113 | Arovakods, 12| 42
Arav: 9 Hlaria: b, |
5“:“‘”"‘*""& 0-9 !l‘alenjen, 36 4. 76 | Arovakode, 1% 36 .o
i . S8, !
! Aravallikava, 51 | Arevakode, 14 47
a. 3 !
A i . .
. I;:;z'ilhkuvu, 3'1 | Elenjeri, 37 c.| 20
1929-30 .. Educode, 65 8.| 68 | lidacode, 73 a| 1sg | —— ' — _—
Ldacode, 67 4. 2-1 Edzcode, 76 . 53 o i
Edacode, 76 4. 22 | Kduoode, 78 .. 63 = i
1930-31 I U | — ' .
—— | — . .. I
1931-32 T T — )
. i« | FElenjeri, 365| 13
i Aravsllikava 6 09
! e.
1—55 a3 —_ — T — [ _ g Edaroode, 80 a.[ 144
v i .. Edacode, ¢5 8.] 6-8
. ) Edaoode, 678, 21
1—-&;;_.34 e T — | Educode, 75 8| 2:3
S U ’ i+« | Blenjers, 310 36
199435 T — Elenjeri, 82 b: 1-6
53—6:3;—_— —_— —— s Elenjeri, 870.] 20
o A;‘evukode, 12{ 4-2
! .
! Abrevnkode, 13| 36
A;‘avakode, 14f 47

151

SRCTION 6— MISCELLANEQUS FELLING SERIES—METHOD 0F TREATMENT,

255. Choice of species.—Many of the failed areas of the first rotation have
already been stocked, naturally, with valuable species other than teak, and this
process is still proceeding in the younger areas. These natural crops are more or less
regular, though i the oldest there 1s a small proportion of mature, or almost mature
trees amongst the poles.  On laterite soils, Xyhia xylocarpa is the chief species, with
scattered specimens of other valuable species such as rosewood, Terminaliu paniculata
and Lagerstreeinia mierocarpa.  In swampy localities. Terminalia tomentosa is the
principal valuable species, though Termialia paniculata also occurs. Some teak
survives in most of the areas, but 1t is usually very poor. Softwoods and bamboos
oceur, to a greater or less exteut, in practically all the failed areas, being so common
in a few places as to form the major part of the erop. The failed areas of the second
rotation are covered with weed growth (woody and herbaceous) and usually contain
some stunted teak plants, with or without a scattered distribution of coppice growth
of teak, Terminalias, Xylia xylocarpa, Lagerstreemia microcarpa, Macaranga Rox-
burghii, Cleistanthus collinus, ete. Rosewood is present to some extent, either in
the form of root-suckers or coppice, or. oceasionally, as poles and saplings (often top-
broken or mis-shapen) which were retained when the first rotation teak erop was
felled. In arcas which have a reasunable stocking of valuable species, or where
natural regeneration is proceeding, 1t is believed that Nature’s ehoice of species is
the best, und that the obvious treatment 1s to tend these erops in such a way as to
make them more regular, to improve the condition of the valuable tpecies, and to
climinate the softwoods and bamboos wherever valuable tree species occur. The
thinning and cleaning hereafter preseribed will be undertaken with this object in
view, but one modification must be observed. In many parts of the failed areas in
laterite localities, the shade conditions are suitable for the artificial introduction of
Hopea parviflora, and where the establishment of this species is desirable in order to
provide a future underwood m neighbouring teak plantations. it is to be introduced.
In one instance (the Arimbrakutta plantations, where teak is a complete failure)
Hopea parviflora is chosen purely on its own merits, as being the most suitable crop
for the arcas in question.  Swampy loealities, in teak plantations due for final felling,
are to be stocked with Terminalia tomentosa, when the teak plantations are re-formed.
The introduction of this speciee is also preseribed experimentally in a small area in a
voung plantation, where the crop is open and consists mainly of inferior species. The
artificial introduction of rosewood is preseribed in about 25 acres. partly because the
present crop consists largely of inferior species, and partly as an experiment whose
lessons can be applied in large areas (notably in the Chatomborai plantations of 1874
and 1875) in the next working plan period. In the failed areas of the second rotation,
it is belicved that many of the laterite slopes will be suitable for rosewood, when the
soil has been improved. In these areas tending is desirable in order to encourage
all such tree species (mostly coppice) as oecur  Artocarpus integrifolia (or possibly
Artocarpus hirsuta) has been chosen for a few small areas where it is thought that
all conditions are suitable for the immediate establishment of this species at a small
cost. This operation, also, way be regarded as an experiment. The only other
artificial regeneration prescribed, in second rotation failed areas, is the introduction
of Terminalia tomentosa in a few small areas where there 1s already a sparse stocking
of this species as a result of recent planting.

256. Sulvicultural system.—1It is hoped that most parts of this Felling Series will,
in the future, lend themselves to natural regeneration under some form of shelter-
wood. For the present, such artificial regeneration as is prescribed will be done in
various ways, and the remainder of the crops will be tended as regular high forests.

257. Rotation.~The rotation cannot be fixed at present. Different rotations for
different species, or groups of species, will probably be required eventually.

258, Regulation of the yield—The yield during the next 10 years will be small,
and cannot be regulated. All saleable material which is cut shall be extracted.

Prescriptions.

959. Hellings.— Felling shall be executed with the least possible damage to the
trees left standing. The rules for marking sturps, numbering logs, measurement
and recording of the yvield, as prescribed in the case of the Tenk Felling Series,
.shall be followed as far as is practicable.
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Year of
' felling.

-

938-29.¢

Name of block and
year of plantation.

Edacode, 1893

Edacode, 189¢ o

Karumpoysa, 1902 .,

Karampoya, 1911 ..
Karumpoya, 1913 ..

Aravallikava—

1842 ] ..
1918

1918

1845
Elenjeri) — }
1919
1849
Elenjori ——
191y
1848 ..
Arevakode ——
1922}

Edacode, 1891

Edacode, 1892 .

Pokode, 1889

Karumapoya, 1901 .

1663
Aravallikava — } ..

Com-
partment

nowmber, f

146

Teak Felling Series.

Plan of thinning,

Sub-com-

partment

lester.
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114
b8
08
b9
60
40
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4
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81¢
513
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339
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33¢
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31
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(
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!
|

|

|

|
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1930-31.

| New

© Krrumypoya, 1803

Name of Wlock and |
vear of plantation,

Karumpoya, 1905

|

Amarnmpalan, '
1405

Karumpoys, 1404

Karumpayn, 1907 B.

1846
Flinjeri -—} o

1018

1448
Elenjeri .

1920

18197 ..
Elenjeri —-

1020 .

Panuengode, 1888 .,

Walluvuaescri, 1888 ..

Pokode, 1890 .

Karumpoya, 1897 ,.

Karumpoya, 1908

Karampoya, 1909 .,

18¢47Y ..
Aravallikava, —..
1917 J ..
18440 .
Edacode, —
1923 .
1845 .o
Edacode,——
1923

(‘U"l'
}‘ur!nn'n!I
‘nlun?wrv |

oy

3¢
34

36
36

(13
68
69

1

3

Bub-pom- ’Am in
partment a0res
Jetter. l °
w, b, ¢ . 98
a, /7, ¢ .e 75
a, b, 0 . 89
a, b, 6 . 51
o, b .s 182
", [ . 46
a, & . 11-4
a, b, o . 19-0
a, b “ 68
Y .o 23
w, b, e,d .. 17-9
a,b,0,d .. 658
a, b, ¢ . 86
«, b, ¢ ' 13-4
a, b, ¢c,d .. 11-0
a, b, 0 .e 162
a, bood 6-8
ybye,d 161
ybye,d o, 227
a, b, ¢ .e 18'8
n, b. o .e 20 ¢
a, d .. 17-8
u, b0 - 16:6
w, b . 81
“a, 6, 0 .. 10°8
a .e 134
a ’e 68
a .e 99
a ‘e 7-6
Total .. 6895
@, b, c, d .. 14°7
a, b, 0, 4 . 10-7
a,d,0 . 12-9
a, b . 11-1
a, b 0 . 19:1
a, b .e 12-6
o . 10:3
, b ve 103
a, & . 3-8
L ] e 61
w, b0 .e 238
3 .e 3-8
a, b ‘e 12:9
w, b e Ve 58
a,d . 27
a, b . 82
a, b o, d .. 19-1
a, b,0,d .. 165
a,d,0,d,0. 16-0
a, b .o 101
a, 8,0 .. 16'6
a, b o . 80
«a, 0, [ as 76
a, & .e 13-
a,d .e 111
a, 3 e 5¢
@, & . 26:0
a, b, e . 21-7
a, b0 ve 16'2
ayd,o,d ., 327
a, 8, ¢ .e 423
a, b' e, d . 18-9
a, b, 0,4 . 83
a, b, o . 14:0
a,8,e,d8 ., 262
a, ] . 169
3 ve 41
a, & . 9'b
" . 05
Total .. 5240

¥
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Teak Felling Series—cont,

Plan of thinning——cont.

Com-

. .. Bub-com- : Com- Sub-com- N
Yearof Nume of block and ¢ Area in Yosr of | Naws of blook and om 1 b-com Area in
folling. year of pinntution. p:;lsf;;t pla::;:lf.m‘ ACIeR. felling. year of plantation. giﬁ%’:‘?t pla:tttlg:nb aores.

[{ Punnengode«, 1887 ., 139 |a,d, e . 10-9 ( 1851
4D | a,d,0,d . 101 | | Rdacode, —— 88 la, b0 .e 21-3
141 Ja,d, e . 146 ]933_344 1928
142 | a, d o 98 1848
143 | a,d .. ?'0 Moolathamanna, — 20 (a,b .. 17°6
1898 I 1o ¥ 19
Karompoya, . 25§ w, b, 0 . .
gg: a, g o gg Total .. | 2874
o, " N e ——
21 i bo .. 135 (| Karampoya, 1912 ,, | 330 [a, 3, ¢, d .. 81
Karwmpoya, 1899 .. g‘}é @, 2- ¢ PR l‘g g 33; a b, c . 46
8 a,b, e - . 33 a,b,0,d .. 26-3
1981-32¢ 265 1,8, ed . 143 333 la,b,0d .. 137
:;n() a b, e . 95 Karumpoya, 1910 ,, 334 |a, b0 . 178
. :.66 a,b,0 . 159 33% |a,b,0,d ,, 240
Karumpoya, 1907-A .. :!ﬂl a, b, 0 .. 215 336 |a,d o se 199
).g& a, b, o . 144 337 la,b,0,d ,, 21-8
.y 28{ la,8,0,d .. 97 1848 338 |a,d,c .o 167
Edacode, ---- } 67 |« . 68 Elenjeri, ~—— . 30 |a,d,¢ .. 108
1924 1918
18406 1845
¥dacode, —— 7 |a . 11-7 Elenjeni, —} . 31 |a .. 16-2
L 1926 1919
—_— 18497
Total .. —il‘ Elenjeri ._-1819} . 37 la .. 237
| Knrnmpoyn, 1908 .. | 321 |a 8,0 .. 75 1534-36< 1968
322 |a, b0 .. 256 Elenjeri, —— . 41 1q,3 . 26-1
2;.{ a, g, 0, d .. 26-8 1829
1 + |a, 0,0 . 230 1893
1847 Edacode, —— . 57 la, .. 14
Arevekode, } .. 16 |a . 168 ' 1929 ’ 0
1925 1849
18147 Edacode, —— . 81 la,3,¢,8 .. .
Arevakode, ;—*;_J . 16 |a . 130 ' 1929 e 241
1982-83¢ 27 i 1844
1547 17 |a . 12:4 Ambalakandy, — 243 |a .. 08
Moolathamanna, 1——925 }S a . 65 1929
a . 10-8 1844
1853 Chaliyapuram ,——. , 244 |a,d .
Moolathamanna, 19—05 ) 23 la .. 4.6 1929 5 ! ' 93
2 1848 . 1 @ . .
. 1848 Arevakode, —— ., 18 |a . gg
Edacode, py . 76 |« . 76 L 1922 . 1¢ |« . 15 8
L 19
—— Total ., .
Total 1626 & : _.25_1.
arumpoya, 1000 267 |a,8, ¢ .. 237
( _ 1842 ) R 268 a4, d,0 . 140
Aravallikava, l_—()lS 5 :, 5 . :(3,3 ggg a,d,¢ . 76
u ’ * ’ : @,y bv o, 2 e 12-9
| . 1853 s . ! 2711 \a,b,0,d3 ,, 14-4
Aravallikalen, ole 8 @ . 184 g;g a8, 0 . 18-8
a, b0, d ,, 21
1848 o . Karumpoya, 1901 ., 274 a,’ b: e, d ., 1%3
Ramalur, —— . =6 e, . 18 215 \a,b,c,d ., 32:5
19:. 3 (approxi- 216 |a,s3, o,d ., 17-9
1850 N mately ) 277 |a, b .. 13-4
Bamalur, vl B CU KR . 146 278 |a,d . 13-4
997 719 |a, b o 93
1846 R 280 la,b . 68
Elenjeri, -— o R e . 21 281 |a, b . 10-1
1927 2 Karampoya, 1911 330 |a,8 0,d .. 25'6
I 1860 i a8 “ . 45 | 30 |a ¢ .. 276
Gt B R | T
9 . .. . _ a 0 . 170
117] ool 40 |« : 22 1985-364 343 |a) b0, a .. S
1983-34< | Edacode, —— ¢ .- 61 1« . 22-0 1908
i:ié Karumpoya, I— .. 324 | d, ¢t .. 159
Edacode, 1—0?1} . W0 fa 14 0 Aravallic 1844
¢ ravallikava, —— ., 5 |a,0 . 15-9
1848 74 " 1017 ’
Edacole, —0— . « . 98 . 1846
}efg Elenjeri, —— . 32 |a . 13-4
Edacode, 1.;;} . 7 14,8 . 17-8 o 1849 . 84 g . 6-8
13‘.9 Elenjeri, 1—-920 . 32 a . 9-9
Edaoode, ;E;} .. 82 | . 17% | 1868 e ' e
1851 Eleajeri, . 42 la,d . 12+9
cd 83 b 1530
Edaocde, ;g—zsj . @b, . 246 . . 18p9
T L Elenjeri, T} . 43 [ a3 . 14
Edacode, —'} . 8; a . 130 30 . 44 a, b, 0 N 20
192 . 8 . . e -
L 7 a 27-¢ Total .. 4
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260. Artificial regeneration— (a) Terminalia tomentosa.—In most of the areas
preseribed for regemeration with ‘T'erminalia tomentosa, there are already some
scattered poles of this species and of Terminalia panicniata. (Good poles and saplings
should be left standing, both to provide a eertain amount of shaie, and to prevent.
the localities becoming too swampy. Otlhier tree growth and bamboos shall be folled.
Saleable trees shall be extracted, and the tops of bamboos mway be utilized for
floating. The deuris shall be burnt, as deseribed for the Teak Felling Series.  For
the earlier regeneration of Terminalia tomentosa, the espacement shall be 67 % 67,
But if it 1s found that easualtice during the first few years are  light, the
espacement may be increased to 9 X 9’. The method of regencration  should
combine cheapuess with efficiency. It is left to the management to choose a method
or combination of methods, from the following : dircet sowing, planting nursery
seedlings. planting germinating seeds, and planting stumps. Al that is definitely
preseribed vs lhat the area must be completely siocked i the yer of formation, and as
early as possible iu the monsoon. ‘Ihe most suitable form of weeding must also Le
evolved.  Clean-weeding appears to attraet browsing animals. 1t will possibility be
sufficient to keep the heads of the secdlings free of wecd growth. A clearing is
preseribed in the second year. (‘asualties will then be replaced if necessary.

(b) Losewood.—The aren selected for regeneration with rosewood 1s in a
locality where a suitable class of cultivator was found for * pouam "’ regeneration in
1926,  If possible, the rosewood should be grown with a paddy crop, and if this can
be done, the area shall be cleared and burnt, retaining only good natural saplings of
rosewood, of which there are a few. (The actual regeneration should be done
departmentally.)  If cultivators co not come forward, good poles and saplings of all
valuable species shall be retained. Other saleable trees shall be extracted. Unsale-
able material shall be cut and burnt, and rosewood shall te introduced under the
broken shade that remains. Planting of cnc-year old stumps will possibly be
the most switable method, whether the regeneration is undertaken with or without
field crops, but the method of regeneration s not definitely laid down. ‘The
espacement should be 8'X 8’, whether fieid orops are culftvated or not. If the
method of stump-pianting is adopted, the nursery must be made a year in advance.
The area must be fully stocked in the year of formation, and as carly as possible in
monsoon. Subsequent weeding and tending shall be carried out in whatever way is
found to be most suitable. [t will probably be sufficient to keep the heads of ‘the

plants free of weeds. A cleaning is prescribed in the second vear. Casualtios
will then be replaced if necessary.

(¢) Artocarpus integrifolia—In the areas selected, it is thought that
Artocarpus integrifolia will be better than Artocarpus hirsuta.  (The latter may be
tried as well, though it is very doubtful whether the shade is suitable ) Nurrow
lines will probably have to be cut through the undergowth, to facilitate regercra-
tion and inspection. The lines should be 8 feet apart.  The plants should be
put in the undergrowth, 1 foot from one of the edges of each cleared line, and
3 feet apart. The espacement will therefore be 5" % =" One-year old stumps
should be planted in crow-bar holes, early in the monsoon. Two 1o three inches
of stem and Y inches of root should be left. The hole must be exactly as deep as
the root 1s long, and the soil must be packed very tightly round the stump, using
the crow-bar to close the hole. To get one-year old stumps, the nursery must be
made a year 1n advance. Qood ripe fruits are usually available in May. ~ The sceds
must be sown as soou as the fruits are collected. Germination is good, but the
nursery must be protected from all animals (including rais) while the sced remains
attached to the seedling, and from monkeys and browsers therea!ter. Subsequent to
planting out, tending should be confined to kecping the heads of the plants reasonably
free from weeds, remembering that any disturbance of the uudergrowth is likely to
attraet animal enemies.

(d) Hopea parviflora.—Favourable shade c.nndition..ﬂ for rgising Hopen are
difficult to describe, but they can soon be learnt in practice.  Similar or heavier
shade to that found in the Ferest 1lesearch Officer’s plot in natural forest in Pun.en-
gode and in the Working Plan Officer’s plot in old Amarampalam compartment 233
i suitable. Heavy undergrowth is unfavourable. In all sub-compartments where

Hopea regeneration is prescribed, areas with suitable shade shall be selected by the
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. ' 9. Up to the
istrict Foreg oy and staked at an espacement _of 9 'X

}l))rlesent, the0 lxiztthgdmsft planting one-year old nursery seedlmgs hals been bfg&g_l Ot[?el;;;
the most relighle, This method shoul@ therefore be followed, unl esi aare er ono |
found. The yypeeries must be made in the year before the p ?I;)S shadedqeithm:
They should be made in the same way as te':tk nurserles,.bu{:) I:lllul.asoo ?)r by a combi
naturally by trees or artitically by means of slats of sph’t a ° ;md Jyn comd-
nation of both. ‘The fruit must be collected as soon as 1t rlpen(‘_1 1uri;3 n within
four days. Tiw nurseries shall be watered as .requu"ed betore -a‘nd (f o ilu‘ge([‘\' e
the mousoon, After the monsoon, little watering will be yeqliue.t 1mn o (‘rot“fmm
is kept wrated. W hen sufficient loeal seed 1s not availab ?‘é;*itce " uzually iy
Mount Stuart or South Kanara. Where the soil 1s hgrd (as {: ue 9 thel ally i
even 1n the monsoon), it 18 advisable to 'loosen 1t with alglq aﬁle (momoon JThe
planting.  Planting must be done in ramny weather, ea{;) lonr the m kThe. b
advisability of plgm—ting two scedlings at each stake may be chsundties. e areas
must be left fujly stoeked at the end of the first 111<?nsoor‘1. : al;s' es Wil be re-
placed in the second and third years. During the hrst tlrge )? the 1aliﬁsp Clean
that the only tending required will be the freeing of the l}ea 3.0 the II)I o t.ho leat
wecding 18 dange,-o{ig, Subsequent, .tendlglg 15 lgft to thef }SLi‘lb fAOi[Qd tho loca
ofticers. Thinnings have heen preseribed, in «leﬁm?ei yezllr_s, t(lllesg ve:rs - ag (’)ther
the requirements of the young Uopea J_nust be consi( ered in o }su s and ab obwer
times 1f necessory, In this as in all kinds of regeneration, ciose supe

work 18 essential.

' ‘ ’ i8 i i ate oxaet preseriptions
261, Thinning and eleaning.—It i8 impossible to _formul t.t? Thes}a ose gurely
* thinmi “eleanine in the Miscellaneous Felling series. ‘ [
for thinning-and cleaning in the 1 g o respomsible. officers.
stlvicultural operations Tequiring the eareful considerati of xosponsible officars.
The District Forest Officer should personally mgrk as much e M I?l o
possible und should direct the cleaning and tending according to the reqyuuel et ;
Ef each crop. In areas where no artificial regeneration 1s plreicrﬂ‘;ed or ccgn Leémp a ?m,
o« 7 - € by . . . . \ ) reau .
' F thinni le: to promote the rapid developmeat of reg
the objeet of thinning and eleaning 18 to p S e o thinnine amonast
\ ~aluable sie I'he operations will include thinning among
crops of the most valuable species. - ) : o thaing amonget
i S, T ral of bamboos aud soltwoods wher prejud
the valuable species themselves, removal . !
cial to the grol\vth of valuable species, clqnber cutting, ete. Iri) a‘Tazoxlxigiggd}gliz
plantations where teak final fellings are . progress or '11111(;’0 (‘et, 0! ogher f,u-eask
advisable to removo all the teak which survives uihthe faile zlrei(;s,it i t;, pué
» retained if it I8 necessary 1o the canopy, or
teak should only be n,t.nn(,tl ifitisn \ A s I o put
on quality incvement, ov if it is unsaleable at a profit. After the mt‘l‘oduch‘d’)
in sui \ ’ irements of this species must receive first eonsidera-
Hopea in suitablo areas, the requirements o ) ecervo fiust considora:
i ing thinning and cleaning. = The best development of the ov d
B el bt 1t i | i In all cases, saleable thinnings
also be promnted, but 1t is of secondary lmpoytance.. na ) a0l¢ thinnic ?u
shall be extracted. Arcas regenerated artificially with other species will be fo nd i
e of thinn 1 cleaning. In these areas such tending as 13 foun
the programme of thinning and cleaning _ . Js Tound
desirable will be carriel out. When tending the Artocarpus areas, enln 01; o
scattered saplings and coppice shoots of teak apd other valuable dsggcleihs 101;1. (ct 0?"
cut. In Kdacode compartments 62 m, 71 m, 78 m, 79 m, 84 m, an d ng, he obje b of
cleaning 1s to encourage the growth of all tree species, yuluable and in (zrlor, sc; 22 :
cover the ground, and improve the soil for concentrated regeneration a sor?e ;ld ulx)e
date. In these areas coppice shoots of teak and other w:aluable species shou de
redu'epd to one per stool.  All other growth of tree species (Wl_lethel‘d(}(;p?lf)e s,fee -
lin 0;‘ sucker) should be retained, aud assisted by climber cutting ;'n L:Lgu‘lig from
gd rowth. Finally, Government elephants should not be lsﬁom%e . rom
;Vezluefﬁna certain of the swampy failed areas ne:_r N.e('iu.r;ga)yam where bamboo is
o 20 ] : in this vicinity.
. r grazing grounds are scarce 1n 3
plentiful. (Other g g8

. ) 0128, — t three paragraphs the pro-
9. Tabnlar statements of operations. —In .the nex e par ] o
26J'flleling, artificial regeneration, thinning and cleaning is prescribed. To
grawme 0} management, practically all these operations have been all?tted to years
Blmpllll‘fyhtsli?ﬂilar operations are due 1n neighbouring localities of the Teak Felling
in which &

Series. 293, For.— 4!



C63.—

Name of bleek and
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Miscellancous Felling Series.

Plan of final felling.

Yo : Compartment, sub-  Area in
car. year of plantation. | coupartment, eto. , Acies,
. i
| |
i l ACSH.
1925-29.. | Elaoode 1847 .. .. | Glm o, - o2
| - ! ———
1929-30.. ' Old Amarawpalum | 1
: 1876 C .. .. l 286 m . .e 1673
Oud Amarawpalam |
1875 {’Zl‘.‘m . N .. 104
) . e
" Total ., 2h7
i930_31_ . | Pannengode 1854 : 122 1-'?_
- . | R
1981-32,, | Panuengode 1854, ;‘ 1238 m (central aten),, | o2
Panunengode 1eii6 . i 1u9 m .. R ")
Karumpoyn 1901 | i 2Td m .. s
Karumpoya 1901 |, 981 m .. R T
Karuwpoyu 1907 A , 282 m ., . R
Total .. g5

2 934-33. .

——

|
|
i

!
3933-3t.. iees

Name of block wnd

!
Yeur
e | yeur of plantation.

b

1e34-35.

1936- 36

Area in
aores.

Compuitment, suh.
oot partment, ete.

1938 37..

. ACH.
.! dagode 1861 Y1 m (suuth east ares). 1-6
U Fduerde a6l 2 o (amad ! aren) ol 03
Fdneote 1861 Y3 m (north aren) 24
; Fidacode 1561 4 omaanorth aeny 13
© Bdneode 1861 ¥ ey (swall area) . 08
Fdnecdo 1e62 Y8 oo L, . 0o
Fotal ! (R
| Edncodr 1862 S, .. . 17
Pannengode 1864 Ty L .. o 1y
Pannenwcofe 18454 14d m . .. e 01

{

1937-4K., . ' Walluvasuori 1864
P W wlluvasseri 1864
D Pozhayl Mangalasweri
| 1K4+4 .

Totul .o 11

108 m .. .. 34
1a7 o, .. P | K
246 m .- . 09

Total ., h8

264, —
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Miscellaneous Helling Series.

Plau of artificial regencration.

Introduction of

.lint“rod/ué{ion of

" Artoeurpus integri-

Introduction of

Introduction of Rosewood . and Hopea parviflora { Replacement ¢f casualties
I rminalia tomentesa. | (preferably with tolia or wherever shade is in Hopes areas,
Year of i fiell crops). ' Avtoouypus hirsata,: suitable. '
working. O . i - e
) Areal ' Are:x! Area |
Locality. ' in Locality. in  Locality. i Locality. Locality.
| acres. ‘ acres.
‘ ! ‘
Poace :
1928-2v.. | Moolathamsnna com-!  5:0° Waulluvasteri  eompart-  Old Amarampalam com-
prctments —17 m ;l nents-—148 »; 160 m; ,  partment~225 m.
18 5 100 5 2R 161 m 158 m 5 166 m.
| Pannengode  compart- |
; ments — 125 m  (swall!
) areaj ; 130 m ; 136 m ;|
137 m (iarge area); l
! 138 m (=outh area). |
! Q'd Awsrampalam com-
! rartments-—233 m
' (outside experimental.
area) ; 234 m; 285m. |
N S — R
1929.30.. | Educode ccampart.) 23 . i Walluvasseri compart-
ment- 61 i i I ments—148 m 3 150 m ;
' 161 m; 152 m; 154 m;
| 165 m.
: Pannengode compartments
! : -~-123 m (small area);
: | 180m; 136m; 131 m
! i l {latrge area); 138 m
i ! (south area).
k ' Old Amarampalam ocom-
i ¢ partments— 226 m; 258 m
I i (outside  experimental
l ) | area); 284 m ; 235 m.
—— [ — | —_— [ —— ‘
1950-31.. . | oo Ol Aumr- 257 i Kien jeri 150 | Walluvasseri  compart-
! i ampalam compart- mente—148 m ; 160 m ;
| ~ compurt- ments— i 181w 152m; 164 m
1 . ments— I 34m  39m: t 186 m,
I T3 m ‘ 37 m, : Pannengode compartments
: 239 m. i ~—128m (small area);
§ : | . 130m; 136 m; 137 m
. | P (large area); 138 m
‘ i , | (eouth area),
' ‘ ‘ | Uld Amarawpalem com-
‘ i i partinents—233m (out-
‘ | side experimental area) ;
i ; . | | 284m; 285 m,
1931-32., | Pannengnde  com- 13} ; . e "Elenjeri  compartwents |

Panneugode compart-| 96
ments—123 m

1932-335..

scet

281

1933-34..

1984-35..

partment—122 m

9
Karumpoya conpart-
menta—274 m;

wral
i

urea),

iy 282 o,

—38 m ;39 m: 40 m,
F.€acode compartments—
63m; 87m. blm;
Al m,
,Arimbraku‘ta compart-
ments—240m ; 241 m ;
242 m.

2.08

—_—

{ Elenjeri compartments—
. ~38m; &9 m ;40 m.
* Edacode compartments—

! Arimbrakuita
ments —240 m ;
242 m,

63m; 87 m ;61 m;52m,

Klenjeri

Edacode

compart-
241 m

compartments—
38 m; 39m; 40 m,
cumpartments—

B3 m;, 67 m;0)lm; 62 m,

Arimbrakutta

compart-
wments—240 m ; 241 m;
242 m,

Fducode e i
compuit-
ment—
72 m. [
;
. i
{
. . — !
!l . !
'
t
i
e
. ' | Edacode cowmpnrtinents

i —90 m ; 91 m (laterite
areas) ; 92m (large

area); 93m  (south
nrea); 94 m (south
i area); Y>3m (north

area) ; 100 m ; 206 m;
107 m; 108m ; 111 m ;
12 m,

— e
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Muscelluneous Lelling Seriex—cont.
Plan ol artificial regencration—cont.

) 1 Intieduetion of .
Introdaction ol U A rtgenrpus integrr. | Introdustion of .
Introduction of Fosewood ! and I Hopea parviflors Replicement of casualties
Terminalin towentcw, (preferably with ! foltn Pt aherever <hade is in Hopea areas.
W\O:‘;lln‘;: field erops:, E Attocarpus hirauta. | “uitutle.
Aveit S Arew ‘ Area | ;
l-uoa?ity. i Leeality. . in | Lo Alily, in ! Lioculity. Lseality.
RCTUS, | peres j Aeles
! I
i i AUH. |
W3h-04. . Kdacode compart- | 659 | tobeeode compartments—
ments- Y1 mlsouth- ! G40 oo ul e (Iaterite
gust  arew); 92 m | e FO large
(small ares) o 43 : nren. o W e \suuth
(north aren) . 04 | : O (south
(morth avea) s B e aread, Yoo north area);
(oruall e ; Y8 . 100 106 ;107 m
I RS T B ETIEER D ST
e —— — e e e e e - e -
1956-37.. Fiueode  compart-! 17 o L . .. v e compartments—
ment — i o, G0 . 1o (Interite
EERES 92 (Inrge
ares 93 (wonth area) §
‘ . b csouth aren) o 8hom
' et aren) ;. 100 m
: ; LG o 0 107 ey 108 m
111 e, 112 90,
1937-2% ., Pannongade com- 1! I o . . Pokode (ompnrtmests -
partments - -145 e, 22y 2 E e 2Lk
VA6 o, Z15 e 216 ey 21T
R RS ST
—_— —— e e — — — ———
Totwla .. 2ls 267 LN

Nore, —Telecwpiete (Lis Frogramume, cagualtien in the Hopes areas of 1937 basve to he 1 placedin 1eGR 190 v Terminaha

tumentosn muet be introduced in 1008 in compurtients 106 m V0T woand Lo v

265~
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Mrscellaneous Felling Series.

Plan of thinniog aod cleaning.

! B} Area in
Yeer of working. Nume of block. \ Compartments snd sub-compartments. acres
!
Fdacode .. 50m; 62m 9 m; Tl m; 18 m; 70m‘,84m;!
{ S m . . .. .. .. oo 1175
1928-29 .. 3 Raruspoys L1830 e 388 oy 840 my S41 omy 342 mr
‘\ 343 m .. . .. .. e 938
— T _m;‘—.;:m 1im; 18m; 199 ; 23 m .. . . 60
'r( ]‘q::c:fm ”_', 100 m; 106 m: 107 m; 108 m; 111 m ;5 112 m, | 270
n ,"il’nkoda . . i 2my 203 2 m; b m; 26 m l 270
1920-30 ** 11 Karumpoys and New Amarsw- | 210 7 201 m; 282 m, 293 m; 294 m; 296 m
| ’ palam. 297 m; 298 m: 208 m; 304m; 306m;
L 306 m ; 308 m; 309 m; 344 m . . 105 8
{1 Kdacode . 6l m . o . .. 2:3
Ui Pannengode . 180 m; 138 m, 137 m; 138 m .. . 29 6
l Walluvasseri 148 m; 149 m; 160 m: 161 m ; 162 m ;163 m;
164 m ; 166 m o e i . 26°3
1990-31 Y | Pokode T m; 218 m; Aem L. .. . .. 26-0
Karumpoys 252 my, 266 my 267 m; 287 m; 288 m; 289 m
326 m; 327 m; 328 m; 829 m o . 17
t 0ld Awmarsmpalar . 222 m; 281 m .. . .- . 281
| Fter jeri |8 m; B 8T m IO 15-
3y Pannengode 189 m; Mlm; H2m L .- .. . 30
1931-32 11010 Amarampalam 236 m; 239 m . . .- .. .. 25-7
Karumpoya . e 1258 m; 269 m; 260m; 281 m; 262 m .. 334
' Pannengode e | 122 m; 124 m; 126 m; 126 my 12T m - e 831
1982-38 ve o Moolathamanna 11T m; 18m; 19m; 23 m .. .. .. £0
Ku]umpoys o | 321 m; 322 m; 328 m .. . 27-0
r'Eduqode . . 2m; 62m; 69 m; Tim; 78 m; 79 m; 84m;
B 86 m .o o .o .. e 1831
1983-3¢ o 1 Pannengoda .. . 128 m; 129 m .. 36
Karunpoya .- L ST4m; 281 m 282 m . 84
35 Walluvasseri .. 177 m; 178 m .. .. .. . . 868
193¢~ o * Karampoya .- v |330m,; 332 m; 334 m; 838 m .. . 860
1936-36 .. .. : Karampoya . 271 m; 340 m; 341 m; 342 m; 343 m 139
T Fdacode .. . 91 m inouth-enst area); 92 m (small area); 93 m _
(north area); 94 m (north area) ; 95 m (small
1986-37 area); 98 «n; 60 m; 51 m; 52 m ; 61m ., 286
Pannengode . . o[ 122m . .. . .. .. .. 13
(| Moolathamanna 17m; 18m; 19m; 23 m .. . .. 5.0
Fdaoode .. . .. 99 m; 100 m; 106 m; 10T m: 108 m; 111 m;
112 m .. .. . .. .. .. 287
Old Amarampalam 226 m; 233 m; 234 m; 235 m ; 36 m; 237 m ;
238 m ;39 m .. .. on .. .. 866
1937-38 o J, Flenjeri .. ‘e .. L34 m; 86m; 3T m .. . .. .. 16 2
Karumpoya and New Amaram- | 290 m; 201 m; 292 m; 208 m ; 294 m ;296 m ;
palam, 297 m 5 208 m; 298 m ; 804 m ; 305 m ; 303 m ;
308 m; 300 m; 344 m .. . .. .. 105-8
|| Pannengode ‘e . 123 m; 120 m .. 86
Total urea for period 1925-20 t0 108788 . | 1,140 _

SEcTiON 7 —-PRESCRIPTIONS COMMON To BOTH FELLING SERIES,

266. Fire protection—The fire-lines to be maintained are marked on the maps.
All exterior fire-lines shall be seraped clean, to a breadth of 20 to 30 feet, every
year. Inthe Amarampalam range the interior fire-lines, also, shall be scraped clean

every year, but to a breadth of 10 fect only.

The interior fire-lines of the Nilambur

range bave been divided into two net-works, which are marked on a map recorded in

the District Forest office.

10 feet in alternate years.

season, as at present.

These vet-works will be scraped clean to a breadth of

Fire patrols shall be appointed annually, in the fire

Their duty will be to keep

leaves. The leaves shall be burnt in the middle of the fire-lines.

267, Protection against animals—It is difficalt to keep wild elephants away, so
it is fortunate that they frequent only a few parts of this working circle. Govern-
ment elephants are capable of considerable damage to the erop in young plantations,

293, For.—42

the fire-lines swept clean of dead
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and to the underwood in the older plantations. They sometimes strip the bark off
old trees also. It is essential to keep them out of young plantations, and they should
be excluded from clder plantations also, as far as possible.  (\n exeeption 18 made
in the case of swampy failed areas near Nedungayam, as mentioneld in the preceding
seetlon.)  Where elephant cooking sheds have to be located in the plantations, it is
desirable to ercet stockades ronud the teak trees in the immedinte vieimity,  Protec-
tion of youung teak plintations against eattle has been preseribed already.  Stems of
all speeies which happen to be damaged by other animals <hadl be coppiced, in the
first two vears at any rate.

28R, Protection wigninst ipserts—"The investigation  of the guestion of teak
defoliation 18 in the hunds of the Tmperial Entonwologist, so the management need
take no steps e the matter for the present.  In plantations of any soecies; twao years
old and under, stems damaged by borers shall be coppiced.

269. Cost of reyrueration.- -1t has been pointed out in Part 1 that the present
costs of practically all works are too high, and it must be the fivat aim of the manage-
went to redace themy consistent with efficient execution. Sinee high costs have
ruled for some yewrs: and sinee many of the present working plan preseriptions ave
new, 1t i3 not easy to say what may be regarded as reasonable expenditure.  The
first column of the following tuble is the writer’s estunate of what the main regene-
ration works should cost, but it is hardly to be expeeted that these rates can be
enforced immediately.  Reduction must come gradually, and it can only be effected
by continuous and close supervision. ‘The rates givén in the second column can
probably be enforeed at once, or in the very near future.

Formation of teak plantations.
OQperation. Cont petosere,
——
RS A, P, S, A, P,

First year—

Felling unsaleablo material 1 0to ¥ 0 U
jurning .. t 0 uto 7 0 0
Colleetion of seed ... 1 8B 0t 2 s 0
Cost of stakes and staking 1 5 Uto 2 8 0
Breaking soil at stakey . o bR 0t 20
Raising and tending nursery L3 0 Ute 4 0 0
Planting 1 8% 0t 2 0 0
First weeding and replacing casualtics 2 0 0Oto 4 U U
Sceond weeding and soil working 6 0 0t O 0 0

Total, first year ... 22 0 0 to 35 0 0

Second year—

Weeding . e T0 0te 9 00

Introduotion of cover crop e 2 0 0Dto 400
Miscellaneous—

(Includiog pruning, eto.) ... e 2 00 0t 3 0 0

Total cost of formation by planting .33 0 0t 51 0 O

For direct sowing reduce by . 2 8B 0Oto 1 8 0

Total cost by direct sowing .30 8 0to 49 8 0

In the miscellaneous felling series, the introduction of Hopca purviflora will probably
cost between Rs. 10 and Rs. 14 per acre, for throe years’ work.

270. Choice of tools.—The choice of implements, for varivus works, should fall
on those with which each work can be done most cheaply and eHiciently. One
suggestion may be made. The general shape of the mamotty ix suitable for [ndian
labourers, but digging with this implement is very expensive. If a head, with two
or three steel prongs, were to be substituted for the solid steel head, it 1s probable
that hand digging would be cheaper than ploughing in the teak plautations, and it
would certainly be more desirable.
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271. Maimtenance of compartment boards.—The hoards, marked with compartment
numbers, shall be maintained at all corners of compuartments, and shall be repainted
us required.  When missing boards have to be replaced, they should have the num-
bers engraved i the wood, 1 addition to painting.

SEeeriony 8,—CoNTROL,

272, Feneral.—Correct and annual control of the exccution of the working plan
preseriptions i3 of the first importance.  The following control forms shall be main-
tained for the Plantation Working ('ircle : —Control Book, Record of Works, and
Compartment History.  These forms are briefly deseribed in the following para-
graphs, and sauple forms will e found in Appendix A. A certain amount of
mapping will also be required and this is described hereafter.  The District Forest
Ofticer will he personally responsible for the uceurate posting of all control forms
and maps,

273. Control Book.—The final fellings of the Plantation Working Circle shall be
controlled in the Control Book. The first entries of each year will deal with the
Teak Felling Series, und will be followed by those pertaining to the Miscellaneous
Felliug Series,

274. Record oj works—The record of works will compare the execution of all
works, except final fellings, with the preseriptions of the working plan.  (Most of the
latter will be found in the tabular statements of operations for each felling series.)
The first entries of each year will pertain to the teak felling series.  The second set
of ontries will apply to the miscelluneous felling series, and a third set of entries will
deal with works common to the whole working eircle, e.g., fire protection, ete.

275. Compariment history,—The writer has compiled a complete set of forms
containing the description of each compartment, and its history to date. These
forms will be priuted and bound into books, with several blauk pages for subsequent
additions to the lustory.,  All items of history shall be recorded briefly, every year.
‘The details of vield from thinnings and such subsidiary operations as harvesting dead
and wind-broken trees, shall be entered, and the total yields from each compartment
shall be compared with the yield table estimates, It is also of interest to enter the
yield from final fellings, even though they are controlled in the Control Book. In
fact the compartment history is incomplete if they are omitted.

276. Maps.— A sct of uncoloured maps of the plantations shall be maintained as
fire-maps.  Any arcas which are burnt shall be marked and numbered. A reference
table in thé margin will contain brief details of the year of fire, cause of fire, and
extont of damage. Another set of maps (preferably the coloured stock maps) shall
be kept up to date by mapping the following details:—(a) permanent sample plots,
as soon 8 the number of permanent plots has been fixed, () areas in the teak
felling serics which are regenerated in any but the ordinary way, e.g., coppice regene-
ration, changc of species, etc., (¢) areas in both felliug series where Hopea parviflora
18 introduced.

CHAPTER III.—-WORKING PLAN FOR THE CONVERSION WORKING
CIRCLE.

SectioN 1—GENERAL CoNSTITUTION OF THE CIRCLE AND (CHARAOTER
OF THE VEGETATION.

277. Area.—The total area of the Conversion Working Circle is 24,877 acres.

278. General constitution.—It consists of (i) all the natural forests in the Nilam-
bur range (8,243'0 acres), (ii) all the natural forests of the plains and part of the
natural forests of the foot-hills in the Amarampalam range (15,6169 acres) and
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(iii) an area of 1,017°1 acres which has been artificially regencruted, with varying
success, between the years 1916 and 1927,  OFf the area so regenerated, 24001 acres
are in the Nilambur range, and 777 aeres in the Amarampalam range,

279. Genmeral character of the veyelation.—In Part 1, Chapter TI the types found
in the natural forests of the plains and foot-hills have leen deseribed 1o detall.  In
prescribing the treatment of the natural forests of the Conversion Working Cirele,
the following are the main characteristies of the vegetition whieh lave had to be
considered :— (@) the pancity of regeneration of valuable tree species over large
tracts of forest ; (3) the prevalence of bamboo in large arcas, preventing the natural
regeneration of light-demanding species; and ruling out the jossibility of any form
of artificial regeneration other than concentrated ; (¢) the existence of some forests
where the crop consists almost entirely of nature trees, with practieally no regenera-
tion of valuable speeies; (d) the existence of areas which are reazonably stocked
with natural pole erops of valuable species; and which can be converted to approxi-
mately even-aged woods by removing the scattered overwood of big trees, elinnnating
softwoods, and thinning aud tending the poles; and () the wude distribution of
mature and over-mature trees which ought to be felled soou, if their timber 14 to be
saved from decay. As regards the arcas already regenerted; o deseription of eaeh
crop will be found in the history and description of compartments. Teak has been
the chief species cultivated, and most of it is poor, mainly owing to faulty seleetion
of sites, Considerable areas of teak have failed.  Small areas regenerated with
Terminalia tomentosa, Rosewood, Pterocarpus marsupium and  (experimentally)
Lagerstroemia microcarpa and Flos-Regine, have heen moderately suceessful up to
date.

SEOTION 2——=DPERMANENT DIVISION OF THE AREA.

280. Blocks.—The Conversion Working Cirele is distributed over 11 blocks in
the Nilambur range, and three blocks in the Amaramjalam range.  Tu some cases
whole blocks, and n others ouly parts of blocks are inchuled in the workiug eirele.
The blocks are known by lecal names, and are only of 1mportance in deseribing the
approximate position of any part of the forest, and in ditferentiating between leased
forests and State-owned forests.

281, Compariments —The areas artiticially regenerated between 1916 and 1927
have been divided into compurtments averaging about 21 acves cuch.  The compart-
ments have been numbered in continuation of those of the Plantation Working
Circle, and numbers 345 to 392 have already bLeen allotted. The formation of new
compartments, subsequent to conversion, will be preseribed hereafter.,

SECTION 3—ANALYSIS AND VinvatioN or THR (rop,

282. Stock-mapping.—Nonpe of the plantations, formed from 1916 onwards, has
been stock-mapped.  They have, however, beendivided into compartments, which are
shown on the K-inch to 1 mile maps reconded in the Distiiet Forest oftice and Range
offices. In most cases the arcas, as shown in these maps, have been aceepted, for
the purposes of this working plan. Mr. Bourne had the natural forests mapped by
eve, showing timber forest, hamboo forest und swamp.  This mapping 1s not very
accurate, but some use has been made of the results, in framing the present proposals,
Most of the Nellicutta reserve was mapped by a party under the Logging Engineer,
in 1924, and the topographical details supplied by them have heen useful in drawing
up prescriptions for work in this block.

283. Description of compartments. -The writer has described all the compart-
ments regenerated from 1916 to 1927, wnd has prepared a simple history and
deseription of compartments, When these plantations are stock-mapped at the next
revision of the working plan, the compurtment deseriptions sheuld be re-written in
the more detailed form preseribed for the Plantation Working Cirele.

284. Valuations of the growing stocl:.—While mapping the Nellikutta reserve,
the Logging Engineer’s party enunerated all trees of 1 foot diameter and upwards,
at breast-height. They preparcd estimates of the volume of each tree, and the totals
give an average volume per acre, over 1,660 acres, of 262 cubie fect.  The writer is
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also indebted to the Logging Engineer, and his subordinates, for an enumeration of
all trees 15 feet diameter and upwards (at breast-height) in some 3,500 acres of the
New Amarampalam reserve. In this case they estimated the merchantable height
and the widdle diameter of each tree. Unfortunately the enumeration lists were
received too late to calculate all the volumes. The figures have, however, been used
in estimating the yield from the subsidiary felling coupes, and for estimating the yield
from clear-felling in part of Periodic Block I. The natural forests in the Pannen-
gode and Wulluvasseri blocks were enumerated by the Working Plans rangers, and
the data obtained, though insufficient, have been used in estimating the yields to be
expected from Xylia xylocarpa in the sleeper coupes.

SeEcTION 4—ALLOTMENT To Prriobic Brocks,

285. Area available for conversion.—It would be preferable, since the forests are
similar, to conxider the semi-deciduous forests of the Inaccessible Working Circle
along with the natural forests of the Conversion Working Circle, for the calealation
of the arcas to be converted annually or periodically. But since there is the
possibility of the preparation of a supplementary scheme for early working in the
Inaccessible Working Cirelo, as a result of the enumerations now in progress, the
writer is obliged to treat the Conversion Working Circle as a unit in itself, and to
allot arcas for conversion accordingly. For want of accurate information of the
extent of the forests suitable for conversion, rough estimates have to be made, relying
partly on Mr. Bourne’s stock-mapping. Such being the case, the calculations are
made in round numbers.  The total area of the Conversion Working Circle 18 roughly
25,000 acres.  According to Mr. Bourne's stock-mup the area of swamp and open
swampy forest is 1,721'8 acres. Three thousand acres may therefore be excluded,
as being unsuitable for conversion, owing to swampy conditions, or to the occurrence
of rock outcrops. Mr. Bourne’s estimate of the arca of pure bamboo was 6,164'3
acres, and he preseribed that this area was to be kept for the production of bamboos
for floating. A large volume of the timber traffic must eventually be diverted from
the rivers to the new railway. Further, the prevalence of bamboo in more accessible
private forests is almost certain to preclude the possibility of the Government forests
ever supplying a bumboo pulp industry. An allowance of 3,000 acres of pure
bamboo forest appears, therefore, to be ample, for the permanent production of
bamboos for flonting. (From the statistics recorded in Part I, paragraph 205, it
appears that 3,000 acres of bamboo, in full bearing, would allow the annual felling of
3,60,000 culms. In addition too, it must be remembered that bamboos are very
common in the swamps which are excluded from the calculations.) The total area of
25,000 acres, reduced by 6,000 acres (swamp and bamboo) leaves 19,000 acres
available for conversion. Roughly 1,000 acres bave been planted during the last
working plan period. Since this area is much too small to give ten annual eoupes in
the regular forests of the future, and since many of the plantations are poor, it will
be considered as forming part of the first periodic block, although its regeneration is
completed.

286. Conmversion rolation.—For good teak plantations, properly tended from the
start, the future rotation will probably be about 60 years, unless the size require-
ments of the narket change considerably in the meantime. For Terminalia tomen-
tosa, Terminalia paniculata, Lagerstroemia microcarpa and Xylia xylocarpa, the same
rotation will probably be adopted. (There are, already, some even-aged natural pole
crops of these four species, and some, if not all of them, are to be grown artificially
in the future). Of the few remaining species which are likely to be cultivated, some
are slower grown and some faster than the above. Taking all these facts (they are
more than surmises) into consideration, and remembering that there are already
1,000 acres of crops aged 1 to 12 years, it appears that a cpnversion rotation of 60
years, with approximately equal annual regeneration areas, is the most appropriate.

287. Division into periods.—1t is convenient to make the periods correspond
with the periods for which revisions of working plans are usually current. There
will therefore be six periods of ten years each.

288, Allotment to Periodic Blocks.—The area of each Periodic Block will b

. : » . s . e
aPProx_umately one-sixth of the area available, ie., 19,000 divided by 8, or 3,200
acres (in round numbers). 1t is impossible (even if it were desirable) to do more, at

298, For.—4¢3
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Present, than to point out the localitieg in which regeneration should be undertaken
rate ; gr‘st period.  Stnce 1,000 acrey are alrcady planted, it is necessary to regene-
ief’(.jl()o acres 1n til:e next ten years, Iy accordance W1ttlldrqoe;1_t orders ;)f the
o, Sporvater, s 30 s g ary o b reznersed o e por forei
With toak oL oS  And 100 acres 'in the Amaram} ’t less thia 25 acres qp, 1
suc Jyoar, uereasing the area by 1o ICE LAGH =) BEUES B year 10
Xtent as 1s required to regenerate the whole of the allotted area within the ten
JEar period.  The localities in which regeperation 18 10 be undertaken have been
Marked with a blue wash on the 1 i[‘lch tg lm/u‘lile seale map. It 1s preseribed that,
aetore the st of August 1929, the District Forest Officer shall sclect and survey, on
Scale of not less than 4 inches to | mile. the actunl areis which are to be regenerated
Uring the period of this plan. The S[l’rvm"vd gketch of ureas so selected is to be
8eut forthwith to the Chiet Conservator for gpproval.  While there are large arcas
8ultable for teak planting, in reasonably an(:gi}blc localities, and while regeneratioa
With spesics other than teak is still more or less in the experimental stage, it is
Prescribed that 50 acres a vear shall, normally, be the maximum as well as the
Mimuin limit in the Nilambur runu(,’ This “'n;i( mav, however, be exceeded if
resu!ts are particularly favourable, p:u;zided lthat the Chief Couservator’s sauction is
obtame,l, but there must then be g cgrruspmu{iug reduction in the areas to be
Tégenerated in the Amarampalam range. The following table, based on the assump-
tlon that this limit of 50 acres a vear will bo osberved, shows the arcas to be
Tégencrated in the first period ;:—  °

Perivdio Blook I.
Range. Name of blook. Aren |Arta tobe Remnrks,
marked regengrat-
on map. ed by
‘ Pl 1937 3n,
. . AcH, ACH.
Nilumbar .. | Erambadam ., ! 0600 £6-0 | Seleoted by Distriot Forest Officer and olenr-follad
: in 1927, 1o he planted with teak in 1928,
Qlfi Avarampnlam |, ] 08¢ 284 | 'To b regonerated with wpecios other than teak.
Pannengode . 1480 1440 ’ Do
> [ .
‘l‘;‘k:de‘ R | 1754 vanep [ | To be regenerated with apecies other than teak ex-
-,:n omtorai ., | 122-8 287°6 clading large nreaa of pure buanboo,
Amarampalam s | New Amarampalun .. | 1,243-0 ‘ '
Nellicutia . 1,870 3} 1,70000 | One hundred and three aores felled in 1927 to ba
planted with tenk in 1948, “T'ha Lul inee of 1,697
acres i to be seleaoted and minpped by the Distriot
Worist Oflioar hefore 1at Angnet 19249, excluding
swamnps and areas liable to turn wwapy and large
areas of pore bumbon,  Regeneration mainly by
tenk, with Hopea parvilorn on ruoh hill-tops us
ure not fit for tenk,
‘Total area to be ruge.nTraf-ed L '
.. ‘e .. 2,200°0
Add arca regenerated hotweon 1916 and 1427 o f 1,017)
Urand total —Periodic Blook | ., .. .. _é.‘ZI_fI_

_ 1t remains to justify the above solection of areas allotted for regeneration.  Siuce
cultivation of erops other than teak has sca reely passed the ex )eri;wnml “l-t.re wost
of the regeneratlop preseribed must be with teak. Ty porti;),l) of the new‘-{’n{amn‘l-
palam rescrve which has heen seleeted is accessiblo, and contains large arcas which
appear t(: be adapted for growing really good teak crops. In fact it is only necessary
to excluu® ccrtain swampy areas, areas likely to turn to yway ). some patehos of‘ ure
bamboo, and a few areas” of shallow soil on hill-tops, \The Ib};}l'icut[t‘t h’c‘;erve} has
been choscn for several reasons. In the first place, the existing stand of tmbor. of
specles usually CXiracted averages less than 250 cabic go,t er aere. and t of the
saleabic tiwber is mature.  Nuatural regeueration is goqpty Ol L k'L’ Q ‘Lf“"‘““' tlw
Reserve 18 80 well placed from the point of view of Oxtr'liti g :? ;’n%' I "i l)lll;x ¥, Lhe
ble to dispose of all species at a profit.  Thirdly, copg; dér,;b‘]’“ rab 1 Sl;““‘ e P‘t’SS";
of t1xc Buest quality, and the whole area, excludip Swan elu' ?"l‘q. W pmi ‘ll“e 8
with sballow soil, is fit for icak plantations none of w}"ﬂ_pi\ “;'a l]t&e% am “”"l"’Ps
medium HI Quality, Fourthly, the proximity of ¢}, Pncx shou le{pom'er than
of this block more Syitable for teak planting th unnapuzha makes the whole

than A
Amarampalam Reserve, since the profitable disposs oOfSttEi g;ili();)gtc]r?;:git:tez L'?Jf&i
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has a most important bearing on the financial aspeot of planting. Finally, until the
Karumpuzha and Cherupuzha are bridged 1t 18 1mpossible to form teak plantations,
elsewhere, on the scale ordered by the Chief Conservator. In the Nilambur Range,
all the reasonably accessible arcas which are fit for teak, have been planted in the
past. Since artificial regeneration with other species is contemplated, the areas
should be small, in the first instance. The areas now selected are those in which the
present crop is very poor, most of the valuable timber is mature, and natural regene-
ration is scanty. From the finaucial and silvicultural points of view they should be
regencrated at once.  Further, the arcas are extremely accessible for extraction, being
very close to the railway and to the main river, aund their regeneration can be most
easily supervised by the Distriet Forest Officer himself. The latter is an important
factor at uny time, but more especially so when new species are to be cultivated. For
the sake of simplicity the method of treatment will now be described in two sections,
the first for Periodic Block I and the second for the rest of the forest.

SecitoN 5—Prr1on1c Brock I—MeThop oF TREATMENT.

289. Cloice of species.—The choice of species ought to be made for the Working
Circle as a whole, but since, for the first period; the management must confine itself
mainly to regeneration with teak, while evolving cheap and efficient methods of
cultivating other species, it is necessary to make the choice particular to Periodic
Block I. Teak shall be grown, in 1928, in the two areas selected by the District
Forest Officer and clear-felled in 1927--28.  In the remainder of Periodic Block I in
the Amarampalam Range, teak shall be grown on all suitable areas, and Hopea

rviflora shall be introduced, under favourable shade conditions, on hill-tops where
the soil is too shallow for teak. In the Nilambur Range, the remaining natural
forests in Old Amarampalam are suitable for regeneration with Rosewood on the
higher ground, and with Terminalia tomentosa on the lower. The possibility of
raising about two acres of teak, on the alluvium in the southern corner of this area,
ghould be considered. The choice of species in the Pannengode and Pokode blocks
will be decided by the Conservutor. It is definitely prescribed that regeneration shall
procecd at the rato of 50 acres a year, and that each area taken up must be left fully
gtocked with some valuable species by the end of the second year. It is desirable to
try & numbcer of speeies, and cheap and efficient methods of formation must be
evolved. Provided Rosewood and Lagerstroemia microcarpa are kept off the very
shallow soils, practically all the soil in the areas allotted is suitable for the following
species :— Rosewood, Lagerstroemia microcarpa, Terminalia paniculata, Artocarpus
integrifolia and hirsuta, Ilopea parviflora, Swietenia macrophylla, and Xylia Xylo-
carpa. (There is mno object in raising the last species artificially, for it can be
regeneraled naturally in wauy parts of the natural forest.) In the small areas where
the drainnge is poor (usually ncar paddy flats) Terminalia tomentosa and paniculata will
be suitable. If regeneration has to be undertaken in the Chatomborai block, Xylia
xylocarpa will be chosen, and it will be raised by selecting areas where the admixture
of bamboo is not considerable, opening the canopy. and getting natural regeneration.
(The choice of Xylia s incontestable. The soil is really too poor for any other tree
species ; natural regencration can be obtained ; and no stump-fee is payable on this
species under the terms of the Chatomborai lease.)

990. Sitviculiural systems.—Clear-felling with artificial regeneration will be the
system of forming teak woods. Other species will be introduced artificially, both
after clear-felling, and under various kinds of shelt_erwoodg. Natural regeneration of
Xylia xylocarpa under a shclterwood 1s suggested in certain areas.

291, Selection of areas for regeneration.—The District Forest Officer must person-
ally seleet the areas for regeneration With_ diﬁerent species. The areas allotted in
the Amarampalam Range contain deep disintegrated gneiss on the lower slopes of
practically all the hills, In §everal places (especially in N ew Amarampalam) these
deep gneiss soils are found right up to the tops of the hills. In other parts, parti-
cularlv in Nellicutta, the upper slopes of the hills consist of deep disintegrated
laterite (mixed with gneiss in varying degrees) with rather shallow laterite oo some
of the hill tops, though not on all. In Nellicutta there are also large areas of deep

“alluvium. The latter will produce the best teak growth, wherever the drainage 18
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;I;gilcle:t. lDeep disintegrated gneiss, deep disintegrated laterite, and a mixture of

ist;ietreFal suitable for teak. Por teak planting in this Range, therefore, the
ol grest Officer must exclude swampy areas, areas hablf" to turn swampy after
madeg, and pure bamboo areas of about 20 acres or more. (The latter provision is
o al;dnll]cére ‘iv'lltlh a view to save expense on clearing, than for any other reason.)
be raiscq lglr 1111 iOpS, where the soil is too shallow for t_eak, }[ope'n‘ parviflora shall
of Hopea’isnparqur?geg wherle the ghadc.c(.)lld.ltl(?lls 1afre ta\(‘)uvra'tl)l;;. bl“le' introduction
to provide a future ?m’dzf:;:oydb?came lf- ll:, “l;xlltti:’ti(;us 4\11:;:‘?u‘t‘:1:‘]2}1ilistltubder"pm‘FIY,
give the manage t of tl pc i the tool. D 21 ring he svios iraly s
the tim gement of the future the option of changing the species naturally, when
i e comes for felling the teak. 'The area to be regenerated m Amarampalam

ange, in the 10-year period, is 1,700 acres. Roughly 100 acres are cleared for
::lge‘i?zgﬂ?lon in 1928, The area for regeneration in 1929 should be in the block
that oo n the New Amarampalam Rescrve near Kanhirakadavu, sinee it is unlikely

al arrangements can be made, early enough, to organize labour for Nellicutta.  Tins
bfmhg 80, only ab(»ut‘ 180 acres can bo taken up in 1929, since the floating possibility
g t e Ixarumpgzha 18 limited. This leaves 1,470 acres for regeneration in the next

years, and 150 to 185 acres should be taken up annually. If so much cannot be
E?I;(::r;z;kon at once, the Chiet Conservator’s orders about inereasing the area, by at
o Noflz;(‘act:es'u i‘(ear, must be ob.served‘. The scene of r(‘genomtiou. must be moved
L utta in 1930, and operations will continue tn that block until all arcas suit-

e for teak and Hopea hLave been taken up. T'his s estimated to take at least five
():"(;ZI;Bu, i:ln(}i'ma)"”tako lqllger. By that time it 18 oj‘(lvectc(l that tho Karumpuzha and
o d repez 1 :Vll b%bfldgegi. ﬂud_ that large areas in New ;\'l.n:\rampulum can bo felled
o %ruera ]el( ol or raising miscelluncous species 1 the Nilambur Raunge. the whole
Pok()(ie eas :}bo eb in Old Amarm!)palam and Pannengodo shall be taken up. In
Chatom’b(}));ir'(‘h am ;)o bareas exteryhng to 15 acres and upwards shall be exeluded.
A al has ontyl ecn added in caso the presonce of pure bumboo in Pokodo may
b e o prevent the regencration of the full 500 acres 1n this and the first three

eas allotted.  If Chatomborai has to be regonerated pure bamboo arcas will be ex-
cluded, and natural regeneration of Xylia xylocarpa will be zaised in the remainder as
already stated. Fifty acresa yearshall be regenerated in the Nilambur Range. It it
appears advisable, as the management’s knowledgo of growing species other than
:iak 1?effascs, there is no abjection to taking up 100 ueres in one year, stocking
cas:;n;lieg_’ and confining the regeneration of the next year to the replacement of

. 2(;)2. Regulation of the yreld—The yield will be regulated by area, and will
}(:,plen })pOll the arca taken up for regeneration each year, and upon the amount of
zfett;;;u olpt}dlefjt fq.»r H(z{)ea fE)arwﬁora and other miscellanoous species,  An estimate
‘1e urin e fir ' i i ; A ‘
Opemtiogls. g the first period will be found in the tabular statements of
Prescriptions.

293?. Marking and felling,.— W hether felling is to be done by the department or
by contractors, all the sal'eable trces, which are to be extracted, shall be seriall
l1:)|umbte£ed., }atnd ‘relcorded In an enumeration register, which wil,l also cont;:iu:xmthg
I;ez?réa:lgwlhi(g’}llrthlamcu:ur(;)ment, and an estimate of height, middle girth and volume.
In areas which Zeb o be cleared for regencration, felling und oxtraction of the

er must be completed by the end of October. The stump of eaoh tree

fellegl sha!l be chlselled' with the serial number of the trec. Logging, measurcment

%léasmﬁ-catlo‘x_l and checking shall be done as prescribed for folling in_the Plantatil(]u;
orking Llrgle. Wheu removing shade trees which stand ov?»r Hopea parvifi

or other species Pegenerategl under shade, the trees shall be felled withptl D imum

of damage to the regeneration bencath them. D

294. Formation of teak plantations.—1t ig v .
over the whole area on which teak is to be i1ntro?il;‘lycc:ﬁ]polr*]t:tnrgct?nfejf at. ﬁ%rce burn
be completed expeditiously, and the Whole of the unsaleable material imber must
by the end of December at the latest. Where bamb i naterial must be felled
first, and unsaleable trees shall be felled aft erwards 0(’)1?11 occur, they shall be cut
former, and make compact heaps for burning, Burx;ing sl?alllatktmzr ctoheu fall don }tlle
mmenced when
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the area is thoroughly dry, between the middle and the end of February. Sinee
there will be no existing compartment lines, i1t will be necessary to Jay out
uide-lines, intersccting at right angles, before staking the area. The espace.
ment. will be 6’ X 6. Bamboo stakes about 23 feet long shall be used. Staking
must be completed before the middle of April  The actual method of formation
depends upon the possibility of indueing cultivators to clear and burn the
area, in rcturn for the privilege of being allowed to raise a crop of paddy. In
any event, the actual regeueration must be done departmentally. If - ponam’
regeneration is possible, one-year old stumps will be required and dry nurseries
must be sown varly in Jduly of the ycar before formation. They will require
little or no watering, if the soil is ‘wrated’ regularly. Nurseries shall be made
as deseribed in the last chapter. They must be kept free of weeds. In Travan-
core, where the *ponam’ method is practised with complete success, it has
been found that stnmps no thicker than the forefinger give the best results, and such
stumps are obtained by congestion of the scedlings In the nurseries. Stump-plant-
ing should commence when the monsoon starts. . The seedlings must be pruned,
leaviug two to three inches of stem and about 9 inches of root, Such stumps are to
be planted in vertical crow-bar holes, of exactly the same depth as the roots are
long, that is to say, the collum must be exactly at ground level, and there must be
no space hetween the end of the stump and the bottom of the crow-bar hole. The
hole must, be closed by plunging the erow-bar into the earth, at an angle, about six
inches away from the stump plant, and pulling 1t towards the plant, packing the soil
go tightly that the plant cannot be pulled out by hand without difficulty. The paddy
should be weeded during the monsoon, and it is an advaatage, though not essential,
to keep iv pressed back from the teak plants.  Such casualities as occur shall be re-
laced during the monsoon.  As soon as the paddy ears are harvested, the stalks
must be uprooted and laid in lines alorg the contours, to prevent wash. Any wecds
on the arcn must be uprooted at the same time, and surplus teak shoots must be cut,
leaving one good shoot on cach stump, at ground level. 1f weeds again become bad
during the tirst year it will probably be sufheient to cut them with knives. Should
¢ ponam * regeneration be found impracticable, all the regeneration operations shall
be done departmentally. Direet sowing, on natural forest clearings, has recently
been found quite as cfficient as planting. and considerably cheaper. It should,
therofore, be continued, unless good reasons for reverting to planting are brought
forward. Ixpensive loosening of the soil is unnecessary in the Conversion Working
Circle. Tt will be sufficient to loosen the earth to a depth of five or six inches at
the time of sowing, using any implement that 1is found suitable. (A kind of knife
with a long haft is used at Mount Staurt.) Tn other respects, the sowing shall be
done as described for the Plantation Working Circle. Casualties will be replaced,
utilizing surplus seedlings from stakes where there are 1wo or more, and supplement-
ing them bv small scedlings from dumps, and from rough and ready nurseries. In
the event of a reversion from sowing to planting, nurseries shall be made as deserib-
ed in the previous chapter. Preparation of the soil sould be limited to loosening it
to a depth sufficiont to take the plant. In fact it will probably be good enough to
Jant small scedlings in holes made with a pointed stick, as is done with success
elsewhere.  Whatever the method of regeneration, collection of good and sufficient
seed, early formation, and 100 per cent stocking iu the first year, are the factors
which make for success, and close supervision is absolutely essential. If any areas
turn swampy after felling, they must be stocked with Terminalia tomentosa by the
middle of the monsoon. The tirst weeding, in areas regenerated without the field
crops, will be done in July, as prescribed for the Plantation Working Circle. The
gecond weeding shall be done in September. On strips four feet wide the weeds
shall be uprooted, by digging the soil (using the most suitable tools). The loose
earth shall be shaken off their roots, and the weeds shall be laid in lines, roughly
arallel to the contours in billy country. If a third weeding 18 necessary, to free
the teak from suppression, grass knifing will be sufficient. In both weedings, all
adventitious growth of tree species must be retained, unless it is actually threa,ten-
ing the teak. Damboo regrowth shall be cut repeatedly, as it appears.

<q5. Necond year lending of teak plantations. —About April of the second year
divided stems and stout side branches shall be pruned, as in the Plantation Working’
DPaniaged stems shall be cut back. A single weeding will be sufficient in

Circle.
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normal plantations, and it shall be done before the weeds flower, in July. The
actual manner of executing this weeding is left to the local officers. (irass knifing
will probably be sufficient in good areas, but elean weeding may be required where
the growth happens to be poor.  As i the first yeur weelding, as much natural
growth of tree spectes as possible must be retained,  Replacemeut of casualties in
the second ycar should be unnpveessary, but will be undertaken if it is 1equired
The total cost of formation of teak plantations (first and second year’s work) should
vary between Rs. 45 and Rs. 52 peracre.  If ¢ ponam ’ regeneration suceeeds, the
above figures should be reduced by Rs. 20 to Rs. 25 per acre—the estimited cost of
clearing and burning.

296. Introdurtion of Hopew on kill tops adjoiming teak plintations.—In the
Amarampalun Range, on bill tops where the soil is ton shallow for teak, Hopen
parviflora shall be introduced, at an espacement of 9 % 9 wherever the shade
conditions are favourable,  In the loealities chosen for regeneration, sueh shallow
suil 18 unlikely to exceed tem per cont of the whole regeneration area. The
areas shall be selected before any marketable timber is felled, sinee it will be beoes-
sary to retain the whole, or most of the existing stand, a3 shade for the young
Hopea. The lloper will be intioduced as pre<erihed for the Plantation Working
Circle, and casualties must be replaced 1u the second and thied years,

207, Formabion of erops of miscellaneous species.—With the exc piion of the
clearing in lirambadam, and possibly a couple of acres in Old Amarampalem, the
areas allotted for regeneration in the Nilambur Range are unsuitable for teak. The
experiments of the past have shown that various other speetes cau be raiged artifi-
cially, and the tume hus now come for the management to practise regeneration on
a moderate scale, and to evolve cheap and efficient. methods.  ‘i'ho work will be
absorbing silvicultural interest, and it 1s believed that better results will be obtained,
if the Distriet Forest Otficer 18 allowed a more or less free hand, than if rules, which
at the best can only be teatative, are preseribed. It is therefore laid down that
selection of areas, chriee of species, and methods of regeneration shall be decided by
the Distriet Forest Ofticers subjeet to the approval of the Conservator  IFull stock-
ing in the first year muet he obtained, if, posstble, and it s incumbent on the
management to leave each area fully stocked by the end of the second vear.  (This
permits the use of a .diﬂ’erent species o the second year, where it 1« foun 1MpOSSI -
ble to get success with any speetes orizinally chosen).  Several suggestions may be
made, In the first place the tinanciad aspect of the formation of erops of various
valuable species, in the amall areas allotted, should not be the main eonsideration,
since there ure very large areas which will eventually have to be treated by such
mcthods a8 prove successful in the small areus now under consideration.  This being
the case, the fencing of clear-felled areas need not be considered too expensive,
provided success is obtained, for it is alinost certain that no such proteetion will be
required when reudlly large clearings are made. 1t ix desirable to try a nuber of
species, in preference to choosing only one or two whose cultivation is considered to
be easy. Pure crops are not desirable, unless the species chosen are sueh as
maintain the productivety of thoe soil.  Mixtures by groups should be tried, and
patural mixtures can and should be obtained, by encouraging sueh species as
Xylia xylocarpa which appear awongst artificial crops of other speeies.  I'ne main
objection to artificial regencration under a shelterwood is the difficulty of supervi-
sion by the officer i charge.  T'his objection scarecly applics in the small arcas
now under consideration, but it is bound to izfluence the choice of imethods, when
large areas are taken.up. It is therefore important to make un carly attempt to
grow several speeics 1o the open.  An intimate mixture of rosewood and Lager-
stroemis microcurpa (the latter to draw up the former) promises success, undor
the ‘ponam’” method of regeneration. Terminalia paniculata and Artocarpus
integrifolia are other species which deserve a trial, in conjunction with field
crops. Termnalia tomentosa shouid be grown tn swampy areas. In sll* ponam’
regeneration on small elearings, some form of protection from cattle and deor
will be required, both for the sake of the grain and the treo crops. An espacement of
7 feet XX 7 feet secms appropriate, since this would give room for good grain crops,
and still allow the clearing of small circles of paddy round each tree plant. Re.
membering the necessity for evolving methods suitable to large clearings, the
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¢ ponam’ method should not be discarded without real, sustained efforts to make 1t
a success. Regeneration uuder shade should be undertakeu in some areas, 1rres-
pective of the success or otherwise of ¢ ponam, and may be undertaken in ail, if the
¢ ponam ' method fails, or if it succeeds, but is thought to be too expensive on a
scale whizh requires special protection from animals.  Where the shade 1s mt_yderately
heavy, an espacement of 9 feet % 9 feet will probably be suitable. Excluding areas
of pure bamboo, it is believed that the whole area allotted can be regenerated under
shade, with the following species :—Hopea parvifiora in all well-drained localities
where shade conditions are favourable ; Swietenia macrophylla, in similar localities
under moderate shade which is insufficient for Hopea ; rosewood (or Lagerstroemia
microcarpa) ln well-drained localities where the soil is not very shallow, under the
shade left after extracting marketable fimber ; Xylia xylocarpa on any laterite soil
where there are sufficient seed vearers, by natural regeneration, atter opening the
canopy . Terminalia tomentosa 1n 1ll-dra1ned.loc.uhtms, under @he shude.le.tt after
extracting marketable timber. The above list 18 uot exhaustive but it iucludes
suflicient speeies to regenerate every type of loculity in the arcas allotted, without
meationing any species whose experimental crllplvzltlon has not alg‘cgtdy been a@tended
with a considerable measure of success. {Suitable ways of raising the different
species have been suggested in paragraph 182 of Part I.) The amount and nature of
tending, during formation, is left to the management. In the case of Hopea parvi-
florn, casualties must be replaced in the second and third years.

003, Tending subsequent iv the esiablishment of ihe erops.—Many parts of the
recent teak plantations of Periodie Block [ hgve been, and are being spoilt by bambop.
Bamboos must be eut, as often as necessary, 1t 'the plantations alrsady formed, anfi 1
those formed during the eusuing period. (.}llmberts shall be cut at the same time.
Crops of other species shall be tenAd‘.d as required. Their exact lie.qulroments cannot
be antieipated.  Tu all regenaration areas, stems damaged by animals or by borers
shall be vol»picod, at least in the first two years. . . |

299, Thning.—The teak plantations shall be thinned as described in paragraph
9241 above. Since all the pluntat,ions_ will be young, it should be posmble to get the
ideal espacement from the start (.*,lm.lber cutting, .removal of threateqmg bambqos,
ete,, shall bo done at the time of thinning, as prese‘nbed for the Plantation Working
Circle.  The writer has estimated the ycars 1n \ylnch thinning will bg required, bpt
his programme will be modified by the Dlst‘nct Forest Officer su})_]e(tzlt; tof the }l'mor
approval of the conservator to m_xch cxtent as 18 found nepessarg.lglg ! e1§;v7p ace};i
where other species havs been 1utroduced in the plantations o . o} 1927, suc
thinning and tending as each crop requires, shall be undertaken w hen t.umilmg the
adjacent teak areas  In the case of areas to be regengrated' wit mls.ceda‘neous
species from 1928 onwards, it is unlikely that any thinning will be required in the
firat period, so noue is preseribed.

SECTION B=—('ONVERSION WORKING CIRCLE EXCLUSIVE OF Pxrr1obpic
Biocx I—MEgTHOD OF TREATMENT.

200, General.—-The prescriptions for trcating the rest of the forest have three
main objectives, namely :-=(a) the removal of mature and overmature timber, to save
it from being lost, (8) the improvement of the trees left standing, so as to get the
best possible yield when their tinie comes for final felling ani (¢) the conversion to
oven-aged woods without artificial regeneration of all areas where the existing erops
Jend themselves to such treatment. The first objeet will be realized by gubsidiary
fellings, with fixed girth limits. The second will be attained by opening the canopy
in the course of subsidiary fellings, by avoiding breakage of staqdmg trees during
these fellings, and by cutting climbers on the valuable trees Wthh' are left.. The
last object will be realized by carefully conducted improvement felling and climber
cutting, as preseribed hereafter. For the distribution and control of t'he 'al?ove
operations the rest of the forest, with the exception of the poorest parts, 1s divided
into 21 annual coupes. In the poorest forests, sound, mature trees are so scattered
that it is extremely doubtful whether the subsidiary feelings, prescrlbed for the
better forests, would pay, especially as the leads are often long. They have, there-
fore, been divided into ten annual coupes for the extraction of mature Xyl}a xylo-
CcATpa; in the form of. sleepers. Such operations are certain to be remuqemtwe, and
apd will save a considerable amount of timber from decay, besides assisting the pole
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growth of Xylia in the immediate vicinity of the trees felled. For purposes of

description, the operations in the better forests will be called ¢ subsidiary fellings, ’
and the coupes will be marked with roman numerals The operations in poorer
forests (which are of small extent) will he called ¢ Xylia sleeper feelings, ” aud the
coupes wiil be indicated by Arabic numecrals.

301. Period of working.—Since the area of the irregular forests will be gradually
reduced, by conversion to even-aged woods, there iv no question of fixing a felling
cycle, and deciding on a regular rotation of coupes. The better forests should be
worked over, within 15 years or so, for the removal of watuve timber, but it is
thought that such a period 1s too short for the efficient exceution of the operatious
preseribed.  Twenty years is fixed us being a suitable period for the conduct of theso
operations.  The totalarea of the poor forests is srali, and they can easily be worked
over, in the next ten years.

302, Division into annual coupes.—There is 50 much variation in volume per aere,
from place to place, that although about 3,700 acres of the better forests have been
cnumerated, it s impossible to lay out coupes of sunilar yield eapactty, with any
pretence of aceuracy.  Coupe I is being worked in L927-25, as an advanco preserip-
tion of this working plan. Coupes 1T to X aro intended to give i much larger
average vield than coupes XI to XXI, since the arcas to be regencerated 1o Periodie
Block I will be less, by about 100 acres a vear, than the regeneration areas of the
second period (See paragraph 285).  Apart from this, it is hoped that the variations
in yield, between one coupe and another, will not be such as to upset the market, or
to involve difficulties of admini-~tration. (Coupes XTI to XXI have been roughly
marked, without the help of avy enumcrations n or near them. 1t will prabably bo
Decessary to revise their respective sizes at the next revision of the working plau )
The Xylia «leeper coupes have been simply made of euch aizo and loention as to
allow of casy working, and the estimated outturn of cach coupoe is hased on enuwmera-

tion of a small areu in Pannengode and Walluvasseri.  The estimate does not

pretend to be accurate, but it is believed to be on the conservative side. [n all the
coupes, both for subsidiary fellings and Xylia sleeper fellings, natural features have
becn used as boundaries, wherever possible,

303, Subsidiary fellings.—Since practically all the forests are ultwnately to be
converted to even-aged woods, the exploitable girths, for the different species, have
been fixed solely with the object of waving all good timber which might  decay,
beforo fellings are likely to come round again. The following are the sizes of
exploitability fixed for tho most valuable species : —

Berivl number and Species. . Uirth at bresst-height,

1. Xylia xylocarpa ... b feot

2. Teak 5

3. Rosewood h

4, Terminalia paniculata . e

5. 'l'erminalia tomentosa ... l

6. Lagerstroomia wicrocarpa 7w

7. Pterocarpus Marsapium ... O

8. Artocarpus hirsuta J

Subject to the proviso that the forests may not be opened vut to such u degree as to
cause deterioration of the soil, all sound trees of the above valuable species, which
have attaiued or exceeded the girth noted against each, shall be felled. Dead trees
of any species, whether standing or fallen, shull also be extracted, provided they ean
be sold at a profit. In the event of some of the less valuable species (excluded from
the above list) being accepted for railway. sleepers in the future, or, beeoming saleable
at good prices for other purposes, they may be included, under proper sanction. The
felling shall be conducted with the least possible damage to the crop which is to be
left. It is essential that all timber be brought to the sale depots within 15X months
of felling. Careful regu]at'ion' will thgrefore be required, to keep tlu'-, z_mnuul outturn
within the extraction possibility, until such time as oxtraction facilities have been
improved. The exploitable trees, as described above, shall be marked and numbered,
on stem and stump, before felling. Murking should be done by a Ranger. The
breast-height girth of each tree shall be measured. The height of oxploitable bole,
and the girth 1n the centre of the exploitable bole shall be estimated. These duta
shall be recorded in an enumeration register, and the qntxclpated volume shall be
caleulated. The marking shall be passed by the District: Forest Officer or other
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getted officer, who shall exolude any trees he considers neceseary to retain, for soil
rotection. The rules prescribed in paragraph 293 for marking, classifying and
recording the outturn, shall be observed. 1f the whole of any coupe is not worked
in the year to which it isallotted, the balance shall be worked in the following year,

before commencing the new coupe. . N '

804. Climber cutting after subsidiary /ellz'ngs.——Folloyvmg the subsidiary fellings.
of each vear, the whole coupe shall be traversed, and climbers shall be cut on all
ltanding’trcus and poles of valuable species. '

305. Conversion by means of improvement fellings—Scattered throughout the
better forests there are areas, of varying extent, in which poles of superior species
are present, in sufficient number, to make a'reasouably complete, Ijegula:r crop.
These areas will be found in the course.of marking the subsidiary fellings in each
coupe. Provided the extent of each is not les.s than ﬁve_apres, thgy shall I?e
subjected to special improvement fellings, w!ule_ the subsidiary fell_mgs1 are 1in

rogress,  Marking must be done by the District Forest Officer himself. The
object of these follings is to leave more or less regular pole crops of all the vahllabée
gpecies which are present in cach arca. The saleable trees ofz' the overwood s.hal e
felled and extracted. Unsaleablo trees of the ovgrvcfood, which are hampering the
development of the poles, shall be girdled, if this 18 found ?ﬁicw(rlxt, afnd (lzheaper
than felling. Otherwise they shall bv cut down. Usel.ess(zi 80 tw}rloo s, of po edsxze,
shall similarly be girdled or felled, unless they are require Xl t g ca;lopy ;1} h are
not shading saplings or regeneration of important s.pecles}.1 i ll])y ’arr(li oc;sdw l'(t)h ?ge
likely to injure the pole crop shall be cut. All fellings slall be cor; llz)e ek W; thee
leust~pussib'lc damage to tho pole crop. Danlgge@ poles sha . e el\: ﬁc , 1 y
are required in the ennopy. Such further thinning as 1s sl \171011 ura. }ir_nei:lessarlyI
ghall be undertaken, amongst the valuable spectes of the pole ecrop. Finally, a
climbers shall be cut, on the poles and saplings which are I‘GtalFled.

306, Xylia sleeper fellings.~—The poorer forests of the _N ilambur Range have
been divided into ten coupes for the extraction of Xylia sleepers. In these
forests, n wirth of five feet ut breast-height appears to indicate maturity. In the
coupe of the year, therefore, all sound Xylia xylocarpa trees, of and abave five
feet girth at breast-height, shall be marked on sten and stump, as prescribed
for subsidiary fellings. Sound, dead trees, standing or fallen, shall als? be marked
for extraction. if they are big enough to give one or more sleepers. The ma.rlgmg
ghall be done by a Ranger who must prepare an enumeration register as prescribed
in parugraph 303, Marking shall be passed by a gazetted officer. The general
method of exploitation will be to saw the trees into sleepers, in the forest, and to
oarry the slecpers to the nearest point for floating or carting. In the most accessible
areas, however, it will probably be more profitable to extract the tlmb?r in the log.
'The vutturu shall be rocorded, as prescribed in paragraph 303. The agency of
exploitation is left to the management to decide. Departmental conversion and
extraction, contract conversion and extraction, or sale standing, are all possible. If
the marked trees are sold standing, adequate precautions against theft must be
taken. Kach tree should be converted into the maximum number of sleepers of the
different gauges.

307. Regulition of the yield.—As in Periodic Block I, so in the rest of the
forest, tie yicld will be regulated by area, and will be limited to the annual coupe

rescribed for working each year. Until extraction facilities are improved,a volume
check also must be observed in the case of subsidiary feilings, in order to limit the
outturn iv the extraction possibility (see paragraph 303). Estimates of .the yield,
during the first p_ePi0d= will be found in the tabular statement of subsidiary and
Xylia sleeper fellings.  As r?gards the subsidiary fellings, it is unlikely that yields
in excess of the estimates in column 4 of paragraph 314 can be extracted, until
existing fucilities are improved. As a further automatic safeguard it is definitely
preacribed that, at no time, shall a greater volume of timber from subsidiary fellings
than 160,000 cubic feet be lying unremoved within the limits of Amarampalam

h i
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Persodic Block I.

318. Plan of thinning.

l
!

Year of folling.

——

Naomber of

Nawe of blook oy range and year of pluntatioy, | o;mpntltment Ares in
where already acres.
allotted, ¢
i
. !
192829 -+ | Karumpoyn 3 ‘
o e T B{ v 193
af, t 184
New Amarampalam . | - ‘l .
U9Y= ! : ‘
193930 .. Do, 916 3{:1" i I8
. 1017 Pl ’ 18
. Do, . 3 3 347 i 50
— . . o .. 1018 54R ! 74
aliuvarse
| amseri .. . . 192¢ A a8 | 3
1930-81 . o 10
7{ K&l‘umpuya . 1924 g;:) l ;:2
- 348 i 18:9
— 347 209
] Kanakut T T e f :
]:’ uth s .. 1920 ) 385 3wg
. ) . . 883 26
Wa]luvanseri . " gl ’ i ;
Karumpoyn .. . . . - .. 1926 avo bi-4
1981-32 <] New Amarampalug 3 - - N s } 250
. e, 1046 A { ’:: | %0
Do. 3 | 150
] e e 1w u{ 370 | 140
1| Karampoya . 19 > s ’ iae
Karumpo d N - - o ih 141
. poya and New Amarampalam .. 1926 { 73 l 342
— 374 260
Ol Amarampalam e 19268 [ 301 82
New Amarampalum e e
1 KarumPOYa - - S | ain i)
D | ‘ ) 20-8
1982-38 .. ° SN et 43 %"-)g :M)
3 48
New Amarampalam 1921 301 16
. . e 81 18
i an3 118
« 378 230
|| Kersmpoye e 1926 B 280
b 28:0
- 481 270
———— ; —_—
’ Karumpo a .. :’60 24
| y e 1e19 A 30 174
16:8
| | Do, an3 16-2
1938-34 » ST WY o e
, : 49
, New Amarampalam : >76 118
. - - 1926 376 34-8
| Do, Y o
! Rarumpa, .. . . .. . 1927 384 84'1
| o .. . . . . . 1927 A 38z 116
. .. . .. . . 1927 B 883 183
———— e —_ e e e — —f
[ |Frambadam .. .. .. g T T
i New Am;)mmpa]am . .. o ” . :3?: - 4
1984-35 » Dg. .. AN .. 1929 1 :g(;g
. . . .. 1918 346
J 3-0
, Do. .. . 1917 s 318
L Do‘ 347 5.0
A _ e . .. .. .. 1918 34 74
1935-36 ..|Amarampalam range .. .. ‘ : T
b .. . .. 1930 .
o mpa _ = Rt S 180-0
Kanak e
[ lr)n ath e S 1820 385 390
, Wor e e e 267
alinvas ‘ 20
103031 . seri R T T TR, '3‘23 200
Karampoys .. ] .“'0
o ~ 1923 sne Tos
87
1 3
LjAmarampalam range .. . .. . . 1931 o 1:0-:
——
e ’_\____—
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Pertodie Block I—cout,
Plan of thinning—cont,

Number of
. 5 5 compartment Area in
Year of felling. Name of block or range and year of plantation. e l}; alrondy ity
allotted.
{ [Walluvasgeri .. . . . .. .. 1925 390 44
| [Rarumpoyn .. . . . . . 1920 B 368 ;gg
I New Awarampalam .. . . - 1924 A { ggg 289
370 16-0
1937-38 4{ Do. .. . .. 1924 B{ 31 145
KRarumpoya .. . o . .. 1824 C SZi ;gg
! i Karumpoys and New Amarampalam . . 1925 { 3‘72 250
{|Amarampalam range .. ‘e .o ve 1932 . 180-6

Nors.— 1n mont owsen tho urens yiven agaiBst compartments are the total areas and therefore inglude failed areas, In
n few instanoee, where it is unkikely thap there will be any tress worsh tending, the approxiwate areas of failures

have been dedacted.

Conrersion Working Circle exclusive of Periodic Riock I. ‘
Plan of subsidiary felling, improvement felling, and climber cutting.

314
Estimated
Y ear of working. Number of coupe, | Area in aores. volumeloi the Remarks.
yield.
{ ¢. Fr. . - .
{, Unworked area of|Not known at 3C,000 No improvement feiling mnor olimber
1. time of writ- cutting was undertaken in Coupe Iin
l ing, 1927-28. These works should be
1928-29 R ) done in 1928-29, as well as complet.
ing the subsidiary fellings, before
l commenecing Coupe 11.
U u . . 520 81,000
1929-30 BEETY o 980 T Ts4,000
1930-81 Loy . .«A . 602 84,000
R s | e s s | e s e e | ey i e e b e e
_ VoA e 378
1951-32 Abvay oo w o} £2,000
1932-33 v By 450 82,000
1933-34 . vi o Tew " 90,000
1934-36 . VILL . . 640 89,000
1935-38 L1 IX .. .. ) 864 I 1,12,090
1936-37 L1 X . .e 570 91,000 )
1987-38 I x1 e 606 T 62,000 T
' | Total ., 8,87,000
Conversion Working Circle exclusive of Periodic Block 1—cont.
Plan of Xylia sleeper fellings.
315,
. Number of : Estimated volume
Your of working, coupe. :II;S?: Ln:::: of the vuttarn after
' aonversion.
- » .o e LX) ~A
1028-39 .. “ e . { 1-a [ 8,700
1929-80 e .. ". o o . ve .. 2 280 11,200
1930-81 . . . . .. . .. .. 3 290 11.600
k]
1931-82 . . . . .. " o . 4 540 21,600
1932-83 e s . . . .o ae .. 6 !
780 30,400
1983-34 . . . . .. »e . . 6 730 26,200
1
1984-35 .. e o . .. .. o . 7 84 25,600
! 0 s
1986-36 .. . v . . e N . 8 440 17,800
1988-37 . e .o . . - e 9 610 20,400
1937-38 ae .. ve v .o e e Y3 10 236 9,400
Total .. 1,83%00
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interior lines or inspection paths, into suitable o ) .
each, and shall be n‘umbcr(rdpwith’ boarda, l‘t[":xbll;iw(,o(l-,ll(f;mthm.\u“ averaging 25 acres
t"’“k, p}m,g‘m“,,m’ the division into ﬂO'”W”'tllwnr{s -~ rings; sueh as the proposed
during hmng, using guide lines which interseet gy l'i‘rm llln:{l{ conventently he done
paths, f'()l"?fll\‘ purpose.  Aveas of ten aeyros and )\:”iz.m;, _'].H-’ ind suttable contour
means of improvement fellings, shall be divided ilft()'('( N “‘ nehare ‘4-““\'("1'(0(1 by
and shnl‘l be demarcated by eleared lines s areas of l(f"“l";;““"““ of similar size,
marked m‘sm'h less CXPEnsive way as the m:mu”vnu'l(t“ , l_““ ten acres §1m“ be
position of each arcea 18 unmistakably fixed and \omay decide, provided the
nuinber 1~ allotted, ad mapped, and that o compartment
309, Fiae profection.—The compartment |, larios 4

be matstained as five hes,y and shalf he (,]‘I"“'t‘d (~)‘“;‘ artes in Periodie Block 1 shall
Plantation Working Cirele (paragraph ?61;)‘ l«uu' }mm”"‘d‘ ax preseribed for the
system of vatural forest fire-lines oha]! be ’,‘ the rest of the furest) the existing
atrolled annvally us s done at Dresent 'I“ “m.nnt:um-d, and shill be eleared and
ment fellings, whose demareation by ]);-cu ) :“ l‘}l"#lt‘
lines shall be eleared and patrolled, as in ”“1‘ rg::e, ‘“';‘d

Pareas converted by improve-
Wethe Tast paragraph, the
arcas regenerated artifienally.

SEKCTIoN N, ') HE \
A . l ART l,:\H } "(\T"::“'\.N']‘ OF ( I’E" ATl )
S [ N N N ) L NN,

310, General -—1u ti [
310, . e follow .
dosin an anmd o (,flt(l“xm: pragiaphs, ap attempt has been made to lay
Warkine Cirele 'ﬁ ’ eperations o be ey T e e e )
] l\ - j “41 | O PPOLEAMILC must 104 be con ,lnu}xlukvn in the Conversion
develop as krowledee X peri ' ohidered o e I '
crops o[t' Bpecies nth:r f‘}“d L{\f" Fenee are gine especigll bt s kel to
b : , M1 ak . . PURPCCIRlY as pevnpeds :
o extioten af oo .u[ ' eak, and fl-pcm;_; teak froy s l*vx(ﬁ_'n:ln tending 1
My OF MAY 1ob oy, ; ¢ bascd on ot inaduqu'n v Stippression by bamboo.
(s'tidm-ltm(lvu n, t‘;mh 0 be correet, but it s h‘ l(' ‘Mln’ and oy surmises which
" ates are on the o vats ) S belinye ;
required i Periodj MIHT deh'vc side. The iyt thu(:‘t( [1“"”’ on the whole, the
g ¢ bloe The f TvAIree tables pefor 1o ] atl
. - . . N * ' ’ T lunﬂ
which subsidiary foll dhe fourt), tablo . 1 apera
. Y teiings, copvers ¢ Confainy i ) '
cutting operations are ti}) ‘bc ‘llll:(lvmiuii by means of HUPTOY ey n: l;‘! “.muuul (nu!ur;) n
T S are ert; e ‘0t tethng. ' -
Xylia sleaper fellings e The Last  tyh]e contain :;lh“, et 4
’ s the programme 0
Perodic lock |
.- b L) .
311, Plan of fiual f.,-“j,,,.T

——e e
————
\\\\\ .

Eatimated

Year of working l Fatimate oy vl P :
. Rane ¥ timated 1o, ! pe of Potul cntimated
nge. Urlul;ﬂ.t voluma “;‘ n "“'I”“h‘u himler volume to he
tuken E mﬂv,‘bln tonber | u(,l };;-‘h»ﬂ HEY rl-nux‘vm' 'fr(nll
P 0N euoh qreg h:‘ o vwob e in the
i . PYond the : workiog plan
; working plun peniod.
“‘~~L i Pernod, ’
[ st '
19:8-29 Nilambur o oy
.. t\umru.m | .. .. .. C.opr, C. FT.
—— T MArempalam 60 15.000
e L .- 130 Lon :
1929-3¢ { Nilambur T — i Y 000 00y : 10,000
.. .. .. s e : 3 ;
———— ot A'"“rﬂmpﬂlum o fo \._,_(TT\" S .QL‘ A6, 100
T e ° . 18 <6000 e e e——
1930-31 { Nilambay T o o f’:‘:g ‘ 10,000
— — _Amun;n;mlm,, fo \15 000\ e _j’.‘i”oi_, )
1931-39 Nilamby R N 180 64'000 6,000 ! 10,000
.. .. r N —— o 6, 100 '
v Au“rampu lam e .. 51 l; ———f ! 46,600
Tl — 18 009 5000 | g e
1952-33 Nilamba; ——— \i £4,000 o.oc 7,000
.. —— 5,400
—— - Anmmlnpulam e N 0 ——— i 4 45,300
193334 TR —— 1%0 5‘?'8"0 5000 | 7 on
[| Nitumba, .. T — e 200 5,400 oot
— —_— L A"l&rllnpn]am v . 80 'T“ e S ! 18,800
——fe el 0,000 T —— e —
= 18 '
1934-35 { Nilambur | ——— il i 54.000 oo 7,000
— Amarampalag . .- 80 , e e 100 1¥,600
e e . .. 190 10,000 e
1986-36 ., [y Nilambye T 0 57,000 ;'933 7,000
——— “&i Amlrampa]am .. 50 -—lﬂm\ R . 81,300
1936-37 Nil T e— 190 57,00 3,000 2,000
“a { NUgmbyr . T — <, 000 6.700 7,000
| Amamampaley, 50 TP 61,300
] e — . 10 000 ,
1037-38¢ { Nilambuyr m————— 886,500 2'323 7,000
Amaram al ‘e .. e —— ’ 69,850
ptlam . 80 18000 | i m——p————
- 2o | 96.000 5.000 11.000
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Periodic Block 1,

; Plan of formation,
312.
Ycar of working. ' Nature of operation. ’ Locality to be worked. A:::e:l
’ -
. ACS.
{} Feration and  first  year [{ Krumbadam ., .. .. .. 56-0
, tending. Mundakadavu . - 105-0
) OM Axﬁar:«mp:dam, 1926 o]::r}r. . . 315
1928-29 .. e <' ‘ || Charlipatti, 1927 eloaring 8 . 247
, Sgoond year tending .« 4| Mundakadavu, 1926 clearing . . 920
i | Mundukadava, 1927 clwaring . 41
L}. U] Vallikal, 1926 clearing .. . 101-0
(| Formation and first  year { Nilumbur Range .. .. .. . 500
i1 tending. Amarampalam Range (Kanhirskadava) ., 130-0
1929-30 .. <l - —_ — -—-?,Es——o
, i ‘rambadam, 1928 area . '
l Second yexr tending . { Mundakaduva, 1428 area . 108-0
- {| Formation and first year { ’ Nilam bay Range .. .. . . 50°0
{1 tending, Amarampalam Range (Nellicutta) .. e 1800
1930-31 4' T N e ™" 350
) . 1iunbur Range, 1929 area . . .
{ Recond yeur tending { Arigrampalam Runga, 1909 area .. . 1300
T T {1 Formation and  first year { Nilawbur Rargo . .. ». . 60-0
[ tending. Amaramwpalam Range (Nellicutta) 180°0
— e i p— e e [ e
1981-32 .. . o . . Nilambur Range, 1930 area 60-0
! Becond year tending n { Awmarampalaw Range, 1930 area 1800
U] Third year tending Hopea ureas formed in 1929 . . o
- , | Formntion wnd  first year {| Nilambur Range .. .. . . 50-0
I tending. L { Amirampalam Range (Nellicutts) 180-0
, . . Nilamhur Range, 1921 ars .. 500
982-83 . . RN . ge, 8 . )
1 , Seaon i yeur tending : { Amarampalam Range, 1931 area .. e 1860
l . — —
i | Third year tending Hopen areus formed in 1930 .. ..
- [| Formation and first year Nilambur Range .. T’ .- . 500
, tending. Awmurampalam Range ( Nellioutta) . 180-0
= 50:0
34 .. . g . Nilaebur Range, 1932 urea . . i
1933 ; Beoond yesr tending ° [ Awmarampalam Runge, 1932 area .. .. 180-0
(’ Third year tending Hopes sreas formed in 1931 .
- - (| Formation and first year Nilambor Kange .. - . . 50:3
l tending. Amarampalem Hange (Nellioutta) Ve _:80—_
T T T e o T
_ . rare - Nilambur Range, 1833 area .. .e b )
1984-36 Secoud year tending *- 1| Amarampalam Range, 1933 area . 180'0
(| 'Ubird year tending «. | Hopea nreas formed in 1932 . .. .
e e o T - . 6500
B : \ Nilambur Range o e .. )
{ lt()rmgtxon and  firet year { Amearampalain  Range {probably Nelli- 1800
ending.
. cuttn)
1986-86 .. . { s q tendi Nilambur R;mge, 1934 area —_—.‘ .. 163:3
‘ econd year tencing e { Amarampalam Range, 1034 area .. .o 8
L| Third year tending Hopea areas formed in 1933 . .
————— X T T 50-0
. Nilambur Range . . e e .
[ F°m(‘i’?"‘°n and  first year (r Amarampalam Range (probably Kanhira- 190-0
l tending. {{ Kkadsva).
1036-37 .. - %] A Nilambur Range, 1936 area v e e
" Seoond year tending . { Amarampalam Range, 1936 area .. .. g
{ Tbird”year tending Hopea ureas formed in 1934 . . .
— - - 500
formation and  first  year Nilawbur Range . . .o .. .
,r b&rﬂin& 7 { Awarampalam Range (Kanhirakadavu) .. 190-0
‘ . Nilambur Range, 1938 area .- . 1523
1937-38 . (i Beoond year tending .. { Amarampalam Range, 1936 ares .. e
L| Third year tending .. | Hopea arews formed in1986 .. ) -




174

Seoriox 9.—CoxTror,

816. General.—The control forms peculiar to the Conversion Working Circle
will be the same as those preseribed for the Plantation Working Circle, namely
Control Book, Record of Works and Compartment History. Similar maps will also
have to be maintained,

317. Control Book.—The Control Book will compare the actual exploitation of
each year with the prescriptions of the working plan.  Final fellings, subsidiary and
improvemeut fellings, aud Xyl sloeper fellings will all find a place in this form.
Sample entries will be found in Appendix A.

318. Record of Works.- All works other than the follings numed above, which
are peculiar to the Conversion Working Cirele, will be controlled in the Record of

Works. Entries will be made in a similar form to the samples given for the Planta-
tion Working Circle in Appendix A.

319. IHistory and deseription of compartments. The writer has preparved a
history and description of all the compartments formed from 1916 to 1927, Sinece
none of these pluntations has been stock-mapped, a stmple form of deseription has
been adopted.  "These forms shall be filed 1n the form of a loose leaf note-book, and
shall be kept up to date by posting bricf details of eanh year's istory.  Sunilar
forms shall be prepared by the District Forest Officer for the compartments formed
each year, and shall be added to tho file, and kept up to date,
given in Appendix A,

320, Maps.—The areas which are converted each year shall be surveyed and
mapped on the scale of X T mile.  Compartinent boundaries will he marked, and.
areas regenerated with various species shall be distinguished. On the 1" -1 mile
map, the Distriet Forest Officer must mark the areas in which subsidiary fellings
and Xylia slecper felling are carried out cach year.  Fire maps shall be maintained
as preseribed for the Plantation Working Cirele.  In the easo of natural forests,
burnt areas (both in the Conversion aud Inaceossible Working Circles) shall be

marked on the 1”1 mile map.  Burnt ureas in plantations shall be murked on a
set of 8"—1 mile maps maintained as fire maps.

A sample form i

CHAPTER IV.—WORKING PLAN FOR THE INACCESSIBLE
WORKING CIRCLE.

321. Area, situation and brief deseription. - The Inaceessible Working Circle is
in the east of the New Amarampalemn Reserve and comprises {8,299 acres which are
inaccessible for the economic working of timber by the existing means of extraction,

and the present system of communications. This Working Circlo stretches from the

top of the Nilgiris, down to the lisits of the Conversion Working Cirelo near the
foot of the ghats.

It consists of evergreen and semi-deciduous torests; high grass

lands, and precipices, and contains the head waters of the Karumpuzha, aud some of
the head waters of the Punnapuzha.

322. Valuation of the growing stock.—1In the season 1926-27
under the orders of the Logging Kngineer, Madras
enumeration of the forests, and this work is proceedi

a party working
, commenced the mapping and
Xlg.

823. Prescriptions.—The Inaccessible Workiug Circle will not bo worked under
the prescriptions of this working plan, except as part of the Minor Forest Produce
and Bamboo Working Circles. [f the enumerations show that extensivo timber
operations are desirable in the near future, a supplemental working plan must be
prepared to provide for the exploitation and regeneration of the forests.  While there
is so much scope for expansion of conversion in the far more accossible forests of the
Conversion Working Circle, there seems no point in taking this work higher up the
hills, where costs will be so mucly greater and labour difficulties more acute. It is pro-
bable, however, that selection fellings can be made to pay, if the timber is converted,
at stump site, into sizes which can be carried out. (It 18 understood that private
merchants would give this work a trial.) Such a system is especially suitable for
this type of country, for it is essential to consider the question of erosion. The
rivers of Malabar appear to be getting ever more difficult for foating timber, owing
to the silting up which follows heavy fellings in private forests of the hills, The
Karumpuzha is the only river in the neighbourhood which still runs clear.
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TER V.—WOREKING PLAN FOR THE BAMBOO
CHAF WORKING CIROLE.

394. Area.—All the forests and plantations of the Nilambur Division are
jncluded in the Bamboo Working Cirele.

aB mental working.—The bumboos (Bambusa arundinacea) required for
raftinggb i{mlgzas"htull be cut degartmentany. in the areas from which extractlolzc 18
heapest. (This depends on the proxxmlty of thfe supply of bamboos to floa 1%13
o La‘};e a,[.](l ta the localities from which the timber 1s to be floated.) Unless .abso-
{Lﬁ;;’unavnidablc, departmental bamboo operations should not be undertaken in tﬁe
forests leased from the Tirumalpad of Nilambur, since he charges stumpage atbt e
ate of Rs. 3 to Rs. 4 per 100. Overworking of 1pd1v1dua1 clumps has not been
I‘Lt‘i» d to ’auy appreciable extent in the past, and it should not be allowed in the
?utucrz Nope but hardened culms shall be cut. Ounly the tops of the (_ml:ins arﬁ
usedl for floating. and the usual method is to cut them above t}}:e thodll*ny palisade. x
it is found practicable, the thick ends of the bamboos should' e used as cross-.ptle
;for‘l,aftq in order to prevent the hacking of poles and saplings in the unders l(3rey
of the teak plantations.  Finally, when bamboos are cut 1a the ptlén_lttgtlons, to re 1lev€§
the teak from suppression, they shall be utilized for floating 1if it 13 economica
4o Bo{.«l"B Removal by purchasers.—Except during times of general scafmty there 13
1ittle (feﬁmnd from the public for bamboos from Government f.or(?sts. btuch dﬁ&n?ﬁe
as urises has been suitably met, in the past, by sales at selgll}llioxidge rates,fa,a | the
same system shall be adopted in the future. In the very ll])IIl ikely e\;en 0 2 la is
demard arising, the management can easgly selec't smta‘ e ar;as 1;{lr wo g 2
bamboo coupes, and can lease them as 18 done in districts where the commere
oxploitation of bamboo is practised. . '

I 397 Control.—The annual outturn of bamboos, from each locaht)]'dexplglt:s,
will be recorded in the Control Rook. The numbers of bamblt))os sold, ?n e )
revenue realized will also be enteredf. (lExcgﬁt 11113) tthﬁ :;Sses :fﬂbyar%eo?kslesosa ns:ea.)n ng;

sar of extraction and year ol sale wi | .
212313;&:3 :))f the entries to beymade in the Control Book, see Appendix A.

’ ' PRODUCE
‘ 'ER VI.—WORKING PLAN FOR THE MINOR
CHAPTRE WORKING CIRCLE.

398 Constitution of the working circle.—The Minor Produce Working Circle
covers the whole area to which this working plan applies.

399. General lease of minor produce—The right to collkeptd the kfo}low121g
commodities shull be leased annually, by ranges :—Fruits ?f all rlg :(,);Egeaggoo t?é
honey, wax, ginger, dammer and turmeric. Other 1terras ok.mm(;1 lf oduce. 1eZsed
included in the leases, if a demand arises, but horns an blP ins sha .
The right to collect minor produce should be sold in public auetion.

se of canes.—The right to collect canes,.from the fm-qsts of the New
Amm?')jr?x.palll:::\ Refserve, shall be gleased at suitable intervals, It is probable itgutf
collection in alternate years will not exhaust the'supply. It is therefor«; p::ser. e L
that the right shall be leased in alternate years, in the first mstanc(}al.. i n the ev;ﬁ
of anv serious decrease of the canes, leases shall be given every t “‘\I yeati). 3
right has been leased for the year 1928-29. The period between 1at 2 overfn er an
31st May is the most suitable for collection. The next lease should there Orf‘ com-
mence on lst November 1930. The biggest traders, in this line of .busmess,. 1ve 1n
Tellicherry, Mahé, Caunsnore, and other plaqes on the coa'st. Dgsplte the dilstance,
it is believed that better prices will be obt.alned mn pubhs auction that; b)h.sealed
tenders, especially if the auctions are held in Beypore or pallcut, both o Wb ich are
within the jurisdiction of the Distriet Forest Officer. It is therefore preserl ed that
the right to collect canes shall not be sold by tender unless auction sales are

- upgatisfactory.

33L. Control. —The figures of outturn of minor produce, as supplied by the
coptractors, shall be recorded in the Control Book, together with the periods of the
leases, and the revenue realized. See sample entries in Appendix A.
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. . R v . » ') ‘0 e »
Id in auction.  Bamboos shall be sold at fixed rates for rTownval by

_342- Sale depots.—Thete is ulroad ‘ . .
0ue In Kallai. ‘The latter is uot used at present but will be retained T case it may
' required in the future. A prece of land, adjoining the N iluatbur rathway termi-
nus hay b.eU“ acquired. A sale depot Hlmul’d be “[“‘l:-d here as soon as possible in
Consultation withy the Forest Gtilization Officor.

343. (}I‘a({g'yy of timber, - The existine elissification of teak timber and poles
needs no improvement. A suitable Systm;of erading other timber should be worked
out.  In ths connexion it may be remarked tl:tt, th(':(: i< reason tosuppose that good
poles of such species as Terminalin tomentosa, La,erstyemia microearyt, ete,, can be
extracted profitably, whereas they are burnt in clearmgs at present. they should bo
tried on the market in the near future.

344, Possible development of forest industries..—With the wtnblislnn.“ut of railway
connexion between Nilambur and the maiy centres of timber consumption the pros-
pects for sawmills and alliod industries in or near the forests are bright. The ques-
tion of hand-sawing in the forests should be considered especially o the easo of the

converston of the less valuable speeies into sleepers for preservative treatment by the
rallways.

SECTION 4 —PRoTECTION oF TIMBER.

345. Inspections.—The pressure of more important work in the past has limited
the scope of ordinary inspections by the Distriet Forest Officer and his subordiuates.
He should attempt to give more time to such inspections especially 1u the outlying

blocks of the Nilambur Range and should see that wmore puatrolling is done by the
subordinates.

346. Timber transit rules. —The trawsit rules should bo revised at once to provide
for the check of all tumber exported from Nilambur by rail.  Tho existing tanah at

Pandicad should be transferred to the Palghat district and tho Checking Officer
transferred to the new station at Nilambur.

SkerioN S-—BuriLpines, WELL3, Ere,

847. New buildings.—The following statement gives the minimum building

programme required to house the existing staff as distributed at prosent. The works
are given in order of urgency.

Serial number and desoription, Ertimntad coat.

Rs.
1. Bungalow for one gazctted officer at Nilambur .., vee cee 9,000
2. Quarters for Assistaut Voterinary Juspector at Nilambur . 4,500
3. Quarters for two clerks at Nilambur oo . 2,400
4. Quarters for the Range peon at Karulai .- 700

Total .. 16,600

When regeneration work commences in Nellikutta at least two small serambis will be
required, one for a Ranger to camp in and one as a residence for g subordinate. Two
guch serambis will cost about Rs. 1,000, i.e., Rs. 500 each. 1¢ will probably be
desirable to build them closer to the main road than the eXisting officer’s serambi.
A depot office and quarters for a depot watcher will be required in the new sale
depot at Nilambur. The cost of these two buildings should be

: ) . ; ab Rs. 1,800.
A tanah building near the railway station will also be necessary ami 3?:1 c:st about
Rs. 509.

o sidered. (It
rest depots, or of standing timber, must also be CO“?“()U]M tlfwf lm 1{1)
Junglewoods » cane sold profitably in any cales , an local.)

S or e leases wi 1
coupes should be Jeased out ench year,  Minot produce leuses will, il

y a big sale depot 10 Beypore awl o smaller
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The circuit house at Nilambur is often filled by touring Imperial Officers, and

when they are accompanied by Provincial Service Officers, thoe latter usually

fnd considerable difficulty in getting accommodation in Nilambur. Odd Rangers,
toc, often tour in the district. A two-roomed bungalow, with bath-rooms, should be
bui’lt (possibly in the Distriet Forest Office compound) for such occasional use. It
would often be used as a residence by Extra Assistant Conservators, or Rangers,
temporarily aftached to the district, or on temporary jobs under other otficers work-
ing n the district. The cost of such a building is estimated at Rs. 3,000. ' .
| S48, Wepairs to existing buildings.—All existing buildings shall be kept in repair.
An exception is made in the case of the serambi at Karumpoya. It requires almost
complete rebuildiug, but is not needed at present. ‘It wn}l not be rep:urgd for the

resent. but will be re-built, when and if it is required, In the futare. The annual
Eost of ’repairs to buildings is estimated at Rs. 2,200 or Rs. 22,000 during the work-
ing plan period. o ' '

349. Improvemenis iu ezisting buildings.—The following improvements are

required :— . L

! (i) New wooden record racks of improved pattern in the District Forest
Office using up old wood estimated to cost Rts. 400.

(ii) Tiling the roof and providing a concret floor for the cordage shed at
Nilambur at present used as a provision store. Estimate cost Rs. 309. '

(This building is infested with rats and its thatched roof makes it susceptible to
fire.) .

: Yoolie lines. —It will certainly be necessary to import some of the labour
to be';t?rgi)lo(;?g([iwin the Amarampalam Range in the future. Iukthedﬁtrst mstanc«;1 a(xin
attempt must be made to get these coolies to l'we near the wor  an enlx(porary gheds
to house at least 100 coolies should be made 1n Nellikutta before wor ‘commeripes
there provided of course that arraugements have been made to ge;' 0%0 nidfnty coolies.
The cost of such sheds and repairs for five years will be about Rs. Sy emporar);
gheds can be used a further sum of Rs. 500 will have to be spent w enl. e scenilc;
regeneration returns to the New Amarampalem Reserve. .If coto 1eei eanno Ie
induced to live on the spot they must })e carried to the work5(1)n m(])_or 'On;;l}?s. . s{;
this event permanent cooly lines sutﬁm.ent to house at .least 0 coo lle; ll)n the h'ru
instance should be constructed near Nilambur aqd a suitable site WO\‘; ble N e g i };
top beside the Karumpuzha village which 18 within the Pa_unengg 1% 2og0, ue
permanent lines are estimated to cost Rs. 5,000 for constructlgn anl 8. 2 0 a year
for maintenance for seven years or Rs. 6,750 during the Worku;gdp afn perlo' .

Temporary sheds for various purposes.—Temporary sheds for various pur-

oseiib a{\:”:f; recfuircd—{in elephanbpcam?s in regeneration areas' for t(ile .uset l?f

bidders at elephant sales, ete. Rs. 5,000 is provided for expenditure during the
working plan period. ‘ o

355'3.1) WelIl)s.—-All wells which are in use shall be repaired periodically as
required. The cost of recurring repairs s estimated at Rs. 1,000 during the next
decadc. . . -

The well in the Range office compound at Karulai appears liable to fall in. If
this happens a new well should be sunk near the Range office at a cost of about
Re. 1,200. . ‘ ' ’

To prevent villagers using the well which supplies the Distriet Forest Officer’s
bunealow and the circuit house, the site sbould be bought from the N;la:mb}lr
Tirfmalpad who should te asked to repair the village well at the foot of the District
Forest, ()fﬁz}('r’s avenue. The District Forest Officer’s wellnshould be roofed. Pur-
chase of the site and roofing the well should cost about Rs. 200, |

353. Aain gauge.—A rain gauge is required at Nedungayam. It should be
installed on a platform close to the rest-house. The cost is estimated at Rs. 40.

SkcTION 6—MAINTENANCE oF BOUNDARIES,

3564. Permaﬁent demarcalion.—When the re-survey, by the Madras Reveunue
Survey Party, is complete and correct, the permanent demarcation of all artificial
Jboundaries of reserves and blocks shall be completed. Pillars of laterite in chunam
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CHAPT . \
ER Vi1 MISCELLANROUS REGULATIONS (PRESCRIBED
AND SUGGESTED).

Seerron 1.—Roaps AND OTHER EXPORT WORKS.

332, ! , )
dependent f;’f}‘{?-c\The prescriptions for the Conversion Working Circle are
from patural f‘)reonsﬁructmn of two bridges, in the near futare. The possibility
which lies in the Zt timber alobe, in that part of the Conversion Workmg'()nc]e
per annum, at the vmarampalum range, i3 estimated to av‘(‘.l'ﬂge' 130,000 cubic feet
is the main expo& ery least, during the next 60 years. The l}qrumphuzha valley
said to be 60.000 route for _thls timber, and the floating possibility “_f the river 1s
Circle. Evet,t i ucllhm feet in addition to the thinnings of the .l’l:mtatwn Working
Government is sti]sil ;nuph as 80,000 cubic fect of patural forest timber canbe floated,
years when the Punnosmg the rm{renue on 50,000 cubie feet a year, except 1 the ferv
ble profit on this timb??uZl.xa Oax? also be used for export. Taking the average possi-
annas a cubic foot, the/r;;n“ ’v"i g 1/‘0ql')ndges in existeuce, f‘)t t'h(c)' verl‘:v l;)}\V figure of four
erops of the Converg;, “P"" O ;?t present is Rs, 12,500.  turther, when pole
the bridges, will b u Working Cirele beeome due for thinning, the losx, without
quantities o’f timbere enormous, for the poles cannot be (rxtlvzl(tt,et.l. Agdin, large
for lack of export fu ?f .tl.le less valuable species are burnt n c]_carmgs every year,
n0 development is (,lll.tles. Il_l the forest_,s above the Conversion \Vm-kl‘ng Circle,
from the point of v}}}(ﬁsmblu untl! tbese bridges are emctvd.. The above 18 the case
of equal im‘pﬂrtanee bthf oxplmtatlor.x, but the hridges will confer other benefits
labour difficulty Wi‘il“l’) ich cannot easily bg expressed in the terms of rupees. The
Officer and his Subor?‘ cased, aprl 1nspection of w_qus. both by thc. District Forest
Two bridge sites have (hlll.ate? will be greatly fucilitated, especially in the monsoon.
whole question has beg e(lr'l selected by the Chief Forest Enginecr, with whom the
will be bridged a e nl ¢ ls(illlsscd. It is thercfore expected that the Cherupuzha
Cheranganthodu) o t};}a:eﬂ(‘, 1({2@11 (1e., ahout' a mile below its confluence with the
two bridges are rou ’hlbi' : ; arumpuzha will be bridged at Nedungayam. These
Four minor bridges ar;"e » e8 I)Yéla’tcd to cost Rs. 20,000 and Rs. 70,000 respectivoly.
rond. Suitable brid e, CQquL , and shall be constructed, on the Palat-Nellikutta
the four. All existin cau be made for about Rs. 400 cach, or about Rs. 1,200 for
existing bridges shall be kept in good repair. '

333. & — . : .
bridges presggi({uséd :b(?:: rolatd will be required in connexion with the two big
near Karular, and will oacs }w111 leave the present Nilambur-Nedungayam road
thorcs throu,r,:h oo pass through private land to the Cherupuzha bridge, and
moquisition of lund. o ment teak .plantatmns to Nedungayain. Its cost, including
Nellikutta road qh-’llhhm“g(liﬂy estimated at Rs. 20,060. The metalling of the Palat-
over. it is Ponsi(i dd t}?' ltlr§ crtuken if it is found necessary. For the present, how-
Will, therefore ‘l’)"e (‘i‘ ';HPTP"Cmqntﬂ costing about Rs. 400 will be sufficient. Tt
other PermaneI;t f a'«ri]a . ltt for fair-weather traffic in the very near future. No
shall bo kent in ¢ Oair 002‘5 '::uCtiOD is contemplated at presout. = All existing roads
olear, and rI; : ZP - Lart-tracks and bridle paths in common usc shall be kept
s e e Other our ek hall b o wien hey e
wher;\;er possible, in the felling areas,, n orderelzpnz?:Ze (t:irct-«;’::;l:?nihﬁ}idqbe made
4. y lities. — e
it PSS Nl e sumbor o s it s
- t . m i i
:z{:g?l‘ift:hon §]1p-ways:ion the bank, if it is %mmd fha()t‘xglfci;)cqsldter t};te P l(:f
. e river, for despatch as soon as floating conditions a:‘gr}avr;:“:b?:nnot °

SgcrioN 2.—INPRoygMENT O¥ MeTHODS OF ExproiraTioN

8385, Erploitable speciet—The existing costs ’

stutn;pmte to the cOa}st, are 80 high that ongly the nﬁfst(j::ﬁ:nbl -
eﬁtTOEted from. clear1ngs H(linatux‘al forests. Floating is the ?t © species car now be
gv Lich groportxon.. Anen eavo'u‘,. must be made to exploit alf”: who:e fcol:snt 19 mpst
D atre felled in clearings. 1o do this, it will probably be or most of the speC il
to sell rtll?r Species O "d’,""er-bank, oF in other depots outsigy f1e o either to 56

g i, 1 i, T4 sy s 5 T o o

o e scen

ment extraction, from
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regencration to Nellikutta, is made partly with the object of facilitating the exploi-
tation of all species. By the time clear-fellings return to the New Amarampalam
Reserve, the new road and bridges will cnable the mapagement to continne the profi-
table digposal of © junglewoods ™.

396, Felling.—Eeonomy n felling is of great importance. Felling by axe is
wastejul, but when big logs have to be dragged by elephants, the butt cuds must be
rounded to some extent, in order to ride easily over obstructions. In such cases,
felling should be done by axe. Where tractors or skidders are to be uscd, felling
should be doue by saw, as soon as the felling coolies can be made proficient. ‘L'rees
must, of ecurse, be cut as Close to ground level as possible.

587, Logginy.- In the Nilambur distriet, many of the trees are extracted whole,
cutting oft only the top. But where trees have to be sub-divided, there can be a lot
of wastage through unintelligeut or careless logging. The management must se2
that the most 1s made of cach tree felled, by converting it into straight sound logs
(when it has to be divided) and by making suitable logs out of the branchwood
wherever l)ossii»lo.

988, Eriraction.--A tractor has just been purchased and is on its way to Nilam-
bur, at the time of writing. It will be used in accordance with the advice of the
Engincering branch, and it should prove invaluable in relieving the elephants, and
in gettiug  junglewoods ** out cheaply, from clear-felled areas. Elephant power
must be utilized to the best advantage, giving to each dragging c¢lephant, loads
suitable to its dragging eapacity. Young elephants should be trained to drag poles.
It is customary, at present, for the elephants to start work about 10 am. This is
an absurdly late hour, They must be got out early, and must be rested in the
middle of the day, at any rate i all except the coolest weather. Buffaloes shall be
used to drag as much of the thinnings and other smaller produce as are within their
capacity, 5o as to set elephants free for big timber. Buffaloes will also drag bamboos
for floating, and shall be used for carting timber, etc., in the Government carts. In
order to reduce dragging leads, carte must be used wherever possible. TFurther

archase of Government carts 13 not recommended, unless 1t 1s impossible to
establish a regular system of eoutract carting. As soou as the mnew bridges are
made, there should be little difficulty in organizing a regular supply of private carts,
at low rates. (The prosent carting rates are oxcessive and must be reduced.) As
regards floating in the Nilambur Range, unless the rates at present paid to the
contractor can be materially reduced, it will be necessary to revert to departmental
floating.
849, Costs of efploz'/a./.z'ma.——The oxcessive costs of many of the items of timber
extraction have been discussed in Part I. They must be reduced. Attention 18

drawn to Mr. Bourne’s costs of exploitation quoted in paragraph 122 of Part L

840. Tumber jorms.—The timber forms, introduced with the commercial system
of accounting, are much more suitable than the old timber forms, and their use should
be continued. Sce paragraph 11X of Part 1. The preparation of enumeration regis-
ters, prior to felling, has been preseribed in the working plans for working circles.

SgcrioN 3—VUTILIZATION OF THE PRODUCE.

341. Marketing.— Al present, practically all the timber goes down to the coast,
where it is sold by the Forest Utilization Officer. This relieves the District Forest
Officer of a considerable amount of work, but his responsibility must not be consi-
dered to end, when the timber reaches Beypore. He must work in close co-operation
with the Forest Ctilization Officer, and should keep in intimate touch with the coastal
market, by attending as many of the auction sales as possible, so as to co-ordinate
supply with demand. The establishment of conuexion with new markets, both home
and foreign, is within the provinec of the Forest Utilization Officer. A recent report
by Mr. C. 8. Martin, Chict Forest Engineer shows that Nilambur timber has pros-

eots of making good in a number of centres of demand outside India. The results
of selling small qua}mtities of selected timber in London show that the export of good
roseyVOOd_ and of “ figured ” timber of Terminalia tomentosa (and possibly of other
specie8) 18 a question that should be kept in mind. local sales either at the river
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:Egul&i‘lbe. erected besidp the new survey stones, at all bends. (Thus is not required in

Nilgiri-Malabar distriet boundary’, in the New Amarampalam reservel) Such
euclosures a8 are not already demurcated correctly, shull be matked in the same s
Boundary pillars shall be’ repaired as required.  The total cost i the next decade
should not ¢xeeed Rs, 3.000. l

regi ?55'f”e'w'\‘(” of boundaries—On receipt of the correefed re-survey data, a
gister of boundaries shall be comptled.  In 1t shall be recorded the correet deserip-

t’ ns | H 3 3 . Slave * .
tons, With angles and ficld measurements, of all exterior boundaries and boundaries
of enclosures,

SECT1oN T—].1vE-STOCK.

. 396 Working elephanis.—There arve, at present, 27 workimg clephants in the
Nilambur division, A tructor is to be emiploved in future, forsome of the extraction,
but, on the other hand, the annual ontturn is to be greatly mereased.  Further, there
1s the posability of reversion to depurtmental foatine 1 the Nilambur rango.
Provision iy therefore made for the permanent retontinn of 23 working elephants.
If more are required, they c<hould he kept.  All elephants should, if possible, be
rested for two months in the hot weather. and should be kept in camps where fodder
and water are plentitul and good. ’

397. E’“/’/"_‘”t capiwrig.—Apart from providing eiephanty for forest work,
elephant ea‘pturmg operations can be productive of considerable revenue.  The pre-
gent sale prices obtainable for elephantsare very goold,  Capturing operations should
ther('aforel be extended. The pit-full method will be contimued.  The Kariem and
Murla.m torgstr; are a sanctuary for ('l(‘[)hau(ﬂ in the hot weathery, when all the sur-
rounding private forests are on fire. It is recommended that capturing operations he
extendefl to that part of the Muriam block which is leased from the devaswam, A
k‘raal will have to be erected, either in Muriam, ory 1if water 13 insutticient, in the
Erambadam block, a few miles away. Sinee the Zamorin has now relinquished his
claim '10 Pal‘t value of elephants captured 1 Nellikntta, the objection to elophant-
capturing in that block ny longer exists, and it should be found u.prmnising reene of
oPeratlons. In. the Karumpoya and \ew Amarampalam reserves. some of the new
pits should be 1in uew country. (It i believed that there is some tendencey to keep
to the same localitics, year after yvear.) X sum of Re, 10,750, to incelude the cost of
a three-roomed kraal, is provided for elephant-capturing duriu;r the next deeade.

358. Buffaloes.—There are, at present, 124 pairs of buffaloes i the division.
They are largely l}seii for dragging teak poles and hamboos.  Thenr use should be
extended, and provision is made for the maintennnee of 40 pairs.  They should nrot
be kept for too long a period, but may be sold, and new animals purchus;‘d.

359. Bullscks.—1If a better method of soil wration than ploughing eannot bo
worked out, it will 1{0 necessary to plough some 60 acres of the Plantation Working
Circle at the end of the monosoon, cach year. Plough cattlo are diflienlt to hire at
this season, and the advisability of buying a few pairs of bullocks, before the
monsoon, should be eensidered.  They could either be sold on the (wmlpll‘tiuu of the
work, or kept permanently for carting.

860. Costof feed ani keep.—The present costs of feed and keep of elephants
and buffalves are excessive, and reduction must be commenced at once. without, of
course, reducing @he seale or the quality of the rations.  Froyg the ““;“rl'(y rcco,l‘tls
which are available for the period priorto the Malabar rebellion it would T year thut
the cost of fecd and keep has been almost doubled sinee 1919_2y ‘Pl

SectioN S3—8tcres, Toors anp Prany,

861, Ordinary cxpendilure om stores and fools.—(harges have to be incurred
annually for the purchase and repair of boats, elephant harness and chaing, carts,
furnlt\u"e, tools for 0880111 regeneration work, ete.  Provision iy made for an annual
expenditure of Rs. 7,500.

862. Exziraordivary expenditure.~— It s extremely probable t} .
“e . : . . > PTODL t one motor
lorry will be requn-gd for taking coolies to work. It will glsg béu&;\tdkg:: (i)elivel'illg
sleepers at the railway. Rupees 4,000 is provided for the pufchase of a lorry.
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Running expenses may be debited against the funds provided for regeneration and
exploitation. More lorries should be purchased, if required. (Funds for unforeseen
expenditure are provided in the financial forecast.)

Srerion 9—CoONTROL.

363. General.— Emphasis has already been laid on the importance of careful
and efficient control of the execution of the working plan. Most of the control forms
have alreadv been mentioned in the working plans for the Plantation and Conver-
sion Working Uireles. The following records will be maintained :—Control Book,
Record of Works, Compartment Ilistory, Control Journal Regneration Ledger,
Register of Deviutions from the Working Flan, and Control and Fire Maps. All
ghall be maintained in the District Forest office. By the 15th May of each year,
copies of all entries, relating to the previous year, shall be made from the Control
Book, Record of Works and Compartment History, and shall be submitted to the
Conservator of the circle. The latter will send them for scrutiny to the Working
Plans Conservator, who will post duplicate forms maintained in his office. Samples
of the control forms will be found in Appendix A.

364. Con'ril Book.—A single Control Book shall be maintained for the whole
area covered by this working plan. It shall be divided into five parts. The first
four parts will deal with the four working circles separately, and the annual entries
shall be recorded as prescribed already. The fifth part will be an annual summary of
revenue and expenditure, under the various headings which appear in Appendix A.

365. Record nf Works.— A single Record of Works shall be maintained. It shall
be divided into four parts. The first part will deal with the Plauntation Working
Circle, and the second with the Conversion Working Circle. Though no work is
prescribed in the Inacessible Working Circle, it 1s possible that some work, such as
making bridle-paths, may be undertaken. Puges of the Record of Works must
therefore te sct aside for the Inacessible Working Circle also. The last part of the
Record of Works will control the execution of all works which cannot be allotted to
a particular working circle.

366. Compartment Hisfory.—The posting of the compartment histories has been
rescribed in the working plans for the Plantation and Conversion Working Circles.
One set shall be maintamed in the offices of each of the following officers :—~District
Forest Officer, Nialambur Rauge Officer, Amarampalam Range Ufficer, Conservator
gixth Cirele, avd Conservator, Working Plans tiirele. The District Forest Officer is,
responsible for posting the annual entries, and he shall send copies to the other
officers named above, to enable them to maintain their sets of compartment histories.

867. Conlrol Journal-—A Control Journal, as prescribed in the Madras Forest
Code, shall be maintained for the whole area covered by this working plan. The
Distriet Forest Note Book will be discontinued, but selected extracts should be copied
into the Control Journal. Similarly, selectivns from Mr. Bourne’s silvieultural notes
should be recorded, under the different species, 1n the Control Journal now preseribed.
It is eesential to record the costs of exploitation in the Control Journal, for they
cannot be closely watehed in any of the other control forms. For the record of
juformation in the journal, the following main headings (amoungst others) are suggest-
ed :—natural reproduction ; bamboo flowering ; notes on the silviculture of important
species ; injuries to the growing-stock ; notes on results of the various methods of
artificial regencration attempted; notes on underweods (natural and artificial) in
plantations ; labour supply ; notes on exploitation, with costs.

868. Regeneration Ledger.—'The maintenance of this ledger is prescribed in the
Sixth Circle in Conservator’s No. 2222 of 1924, dated 3rd November 1924, TIts

maintenance will be continued.

869. Register of deviations.—A register of deviations from the working plan
shall be maintained. It should be divided into three parts:—* Plantation Working
Cirele 7, “ Conversion Working Circle ”’, and « Miscellaneous. ”  All that is required
isa very briet account of the nature of each deviation, reasons for deviation, and
number and date of the order conveying sanction,
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R8. 878. Cost of the Working Plan.—The working plan has cost Rs. 34,231-1-9.
Minor Produce Working Cirelo— The following arc the details of expenditure :—
ases of minor produce .., 14,010 RS, A. P.
Leases of canes 8,000 Pay of Working Plans Officer L. 1673214 0
Goneral Pay of establishment .. . 6981 3 0
Balo of elephants and oattle eer e sos 50,000 Travelling allowauces B 9,:710 2 0
Sale of fuel (karins) e eee . 4,500 Compenusatory ailowanees 3‘21 14 0
Miscellancous sales . " 27,000 Ficld work 651 0 0
- Contingencies 618 10 9
f 52,14,000 e
Girand Total, Revenue 2! . oo
Fatimats of Espenditure Deduct expenditare apportioned  to  the revision of the

P]antation Working Circla—— U!‘{\'PUI‘U \\'(”l\i"‘:_i Mon . . 8[9 10 0

Teak Felling Series. Ualanee - Uost of Nibunbur Working Flan 34,231 L 9
Extraction of final fellings—098,000 cubic foet at 3 annas per S

cubic foot ... e 1,87,000

Extraction of intermediato yiclds—583,000 oubio feet at 5} anuvas SUMMARY OF PRESCRIPTIONS.

er cubie foot coe . voe vee 2,00 000 y } :
For;mntion - "i-‘%’(i()ﬂ Pranration Workixe Cirenr.
Subsidiqry tending ... e 15,000 A.— Teuk Felling Series.
Expenditure on underwoods .. .. 5,000 ,Nf’mb”hof
Reclamation of failed areas for teak ... . 2,500 P&fig“'vifkiﬁz

plan

Miscellaneous Felling Series.

) : : . . 1. Choiwe of spories.— Al areas suitable for teak to be restocked
Extraction of final follings—4,000 cubic feet at 4 annas per cubic rove of speees areds s o

with that speeics.  Preseriptions made for experimeutal

foot ... - R T e e e e 1,000 reveneration of the poorest localitics both by teak coppice
Thlpmng and cleaning, ineluding oxtraction of intermediate ) and by leaving naturat understory of Xylia xylocarpa to
yields e von 0100 form the new crop ... . 226
Artificial regeneration 5,000 2. Silviewltwral system.—1igh forest eloar-felling with artificial
Ezxpenditure common to both Felling Serio, tl:f‘gméen:“““’ except in certain of the poorest areas men- 097
Fire protection 16,000 3 1‘)0,;;::,‘, a&‘o\v?“,ﬂ. 228
1 ' 3. Lot —Neventy years
RePalrs o oo‘mpar.tment boars SO0 4. Reguiation of the yield —Yicld to be regulated by ““ reduced ”
Oonve‘rulon Working Circlo— area, i.o., tho anuual eoupe is got by reducing the total
fotratctlou of final fellings—610,000 cubic foct at 7 annas per oubice arca undor teak to L quality and dividing the result by 5
oot ... e v 2,67,000 70 L 229
Extraction of subsidiary and improvement fellings—887,000 oubio 5. Marking tor final felling.—The procedure has been dotailed
feet at 8 annas per oubic foot 4,443,000 and provision has Leen made for check by a gazetted
Extraction of Xylia sleeper follings 1,814,000 officer e e w280
Extraction of thinniugs . . Hl,,ﬂnn 6. Marking of compariment houndaries,— Existing compartment
Formation e e 1.00,000 lines to be markod with stakes before compartments are
Subsidiary tending in Periodic Block I " A 000 felled aud cloared ... .. 231
%\ﬂmd}nry tending in the rest of the forest 7,000 7. Final felling—Mecthods of exccuting the felling and of
ire profection . eee 30,000 marking and recording the outturn have been prescribed.
Markl})g and :quntenanoe of compartments 1,000 Npokes and fellous to be converted to the full extent of
Bamboo Working Circle—- ' the demand 232
Supply of bamboos for floating .. 2,00,000 8. Clearing the area.—Timber to be removed expeditiously, No
General— stacking within the coupes or in young plantations.
Collection of seeq for other distriots 500 Early clear-folling of unsaleable material omphasised.
I:urchase and maintenance of buffaloes 1.40 ;,m, Chips from conversion of spokes and felloes to be
Elephant capturing ... . T 000 seattered ovor tho area. First burn at the end of
Feed and keep of elephants at s, 10 per month m;.oh N 00000 Fcbruary and not later than the middle of March,
Stores, tools ond plant—ordinary ‘ "~ 000 Heaping and roburuing deseriboed 233
Plnnt—/—I‘uxt.raordmary 111',.00 9, Collection of seed —Only the best seed to be used. Sources of
Roads {Vapital Rs 20,600, Ordinary Hs 29.000) - : rood seed suggested, Three Palghat paras of seed for
Bridges (Capital R Ary Hs. 29,000) 44,000 ¢ g
Bridge preal Ks. 31,200, Ordinary Rs. 800) 92 000 every acre to be regenerated 234
Buildings (Capital Rs. 28,800, Ordinary Rs. £8,200) . O E7 000 10. Nurseries.—Nurseries to be dug to a depth of onc foot only
Temporary sheds .- . ’ " . and cracks to be made in the lower layers of soil to ensure
Wells ... . .. .ee 5,000 . B -od ab
i . 2,500 drainage. Beds to be raised above ground level. Seegi to
Rain gauge 40 bo soaked in cold water for 48 hours before sowing.
Demarcation ., . 3000 Sowing in two instalments (and possibly three) commenc-
Pay and allowances e ' " e 00000 ing about 24th April. Seedsto be covered lightly with
Contingencies e YUY, :):) soil and beds covered with twigs and straw until
Miscellaneous (Kuttikanam, telepbo;{é oto ) e 513?:'060 germination commenges ... - e 235
e "’h_ 11, Alfym'ng]an((ii slakz'ng.—}‘_l]spaeeéneuii) 6 fcni: X Blfeet. dLines 636
. - o be laid out accurately. ambo stakes to be use b4
Grand Total, Expenditure ,., 32,20,000 12 Lo:sem'ng sosl at stakes.—Boil to be looseued to a depth of one
I " 7 foot with pickaxes. Close supervision required 237

Grand surplus, Revonno

... 19,094,000



182
CHAPTER VIIL—ESpoRjqmMENT AND LABOUR

Skerio
371 E " . N l—EsrapLisumenT ]
revisnd Er{ecutzw staff.—The suitability of the existing executiv® staft for the
staff o f[()rog,xlumme of work wjj be te;tylo- t etu;ll practice 1f any increase of
il to be necessary, ; et m ac ‘] sybmit Suitable pro-
Posals. It is yylikel ¥ the District porest Ofticer Wil subn

s v that any ; e 11 be vod 88 rerards the

existing establishment of Y important chanwes will requir _ g /
ible St Ol Doy 2 ‘nates, Idut it fcems quite
PosBible that the District Jop,, etted officarsand subordinates tod aomieant,

reque The . . st Office ; . : a sccond gat
q‘;g—n)t changes of officers any rangersr S‘le\ild'el;{eu:‘foi‘lo‘ :
312, Distributs ‘ o . ‘ i

largel wbon of the erpeytip, slaff.The distribution of his staff is left

¥ to the discretion of t) ' ' t Pandicad
sl V tranc o 't the Distriet Fore r. The tanadar at Pandica
l'llelsltitb(l transforred to Nilambur withou: Orlwlt 'Olt},?)o(i’xold charge of the new chepk-
g 1o to be established neay the raj) ay a{\, inus.  The necessity of altering
way lerin If most of the

the constitutiyy, of the re
i ‘ n AULCS may Dossible orian in the near fature. :
Dis(;trnix;tf ’}i.‘:::‘ktx;ggr f}\l‘e Nellikutta Rgserv:l])lazrzzobg‘taken from and to Nilambur, the
pistrit Fo (;(_ | ,(/‘(/z ?},(mm consider the ndvisability of transferring this Resorve,
neorann ¥ 4" g:,rln}:z:xu.ft,lly, to the Nilambur rauge, and should sul.)nu(, pmpost‘xl-“.‘ll
et d“,e Oxe(: ;::s,\(,u[f!,[ for cael Hange Officer to bear the entwre rcshonslblllty
o e e ;,qgis"tl; u;u 0 all works in hjg rauge. llo should therefore beo nllOfVl‘}l to
owploy b |g(.(‘r;\,‘le‘::t‘,'o:;lll;%:s as ”h? thinks fit. The recognition of quast-apeeialists,
' : Angers,™ 1s most yudesirable.

37! Yerie ‘ . .
posts of Commeneiet 4 oo A8 Uhe commercia) aysten of accounting is discontinucd, tho
abolished,  Otheryise pe it #0d 0f Commersinl Acoounts Assistat should be
District o S \‘v.m', 1o change in the existing olerical staff is desirable. The

't Forest Officer should take up the guestion of getting permanent sanction for

more of the clerical posts, as it .
. , . * 5 11 18 unsat;is emporary clerks
1n pOStS “»}110}1 are never l’ikely to be :(;)t;]qli‘us:gry to have 8o "\a“y te poru y ¢le

374 7 - SEcTION 2—LaBovUR.

noarl:y‘su.ﬂi;f:l;;af[(;:é:e 'labom. shOrtagc is acute. The present labour supply is not
adequate for the pro erwork Proposed in this working plan, and has not been really
determined offont lm pt gxecntmn of the less extensive works of rccent years. A
doiny 5o is Jeft t ”u:q D e made at oneo to solve the problem. The manner of
sug %s‘tim;s e i’mh‘ istrict Forest Officer, but the writer would like to wake
0 htgf i A,lb()xlr}e o' which may prove helpful. At the outset it must be explained

1at fefling covlies are always available, and that there is no great difficulty in
mustering Jarge numbers of coolics for regenoration work between the middle of May
and the middle of July. 1t is in the months of August to December, and March to
the middle of May that local coolies are most difficult to obtain, and these are the

seasons when a large labour fo i 1 i
. ge rce is required for weeding ar i
preparing regeneration areas, ding and for cleariag aud

375, Nilambur range.—Qn the basis of one cooli
it is estimated that at least 120 coolies will be ,.e;‘f?:egaf: i:;!]l;e tL:}tl)e r%geneir‘l;ted»
from about the middle of February till about the end of December i 1 amhur ngI:
larger numbers of women and children are employed, it should be n each year.
local labour force of this size without importing additiona] egolies Possible to raise a
ble, it would certainly be preferable to incurring the ey on ofi) It this is posst-
for labour recruited elsewhere. It may be necessary tq g’is: the uilding quarters
men coolies to seven annas, and nobody ecould grudge this ino wage for ordmnrly;
were turned out. The payment of coolies, partly ip cash and reaso if gnf_)d wor
suggestion which may be worth considering. It would jnvolve OOP"‘:tly in kind, 18 8
but there is no doubt that the department could buy rice in bufllilderable trouble,
rates than the coolies pay to the retailers. As a result, the  eoolie at much lowler
get higher wages, though the departmen_t would inear pq additional S woul(.i actually
floating is done departmentally in the Nilambur rBUZe, many of the equndlture. 1t
in rafting can probably be retained for other works d“l‘iug t{x " Coolieg employed
sum up, the diffieulty should first be tackled by endeqy, >.." 'O rest of ¢po yoar. To
: i} . . 3 uring to rai .

labour, and if thisis found impossible, 88 ANy additiong) . & 8e gyffcient local

he imported and housed, ooolies 3 are required shall

-4 st e .
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land available for cultivation. One hundred and twenty-five acres of swamp near

Nedungayam have recently been disreserved and are to be leased for cultivation by

the Revenue Department. If this venture is successful, it should be easy for the

Forest department to induce settlers to the large areas of swamp in the Karumpoya

and New Amarampalam Reserves, especially if free cultivation is permitted in the

first instance. In the meantime, the existing local labour force must be increased,

as far as possible, by the inereased employment of women and ehildren and, if neces-

sary, by raising the coolie wage as mentioned when considering the Nilambur range,

It 18 proposed to work the Nellikutta Reserve in the early years of the ensuing period,
and it is expected that about 50 coolies can be obtained 1u that neighbourhood. The
Karulai coolies at present employed in the Amarampalam range should be taken to
Nellikutta for a week or ten days at a time, as has recently been done when working
beyond Mundacadava. As many Shola Naickens as possible should be mustered.
Even so, it is unlikely that sufficient labour can be raised withoui recruiting coolies
from more distant places. It is probable that at least 50 coolies will have to be
imported, and the question of housing them is left to the management. If possible,
they should be acecommodated in temporary lines near their work. Otberwise they
must be housed in permanent buildings near Nilambur (see paragraph 350), whence
they must be taken to their work daily, or possibly they can be made to stay in the
forest for about a week at a time. If the latter course is feasible, it may be well
worth while to import a much larger labour force, house them permanently near
Nilambur, and employ them in two batches alternately in the Nilambur and in the
Amarampalam ranges. While working in the Nilambur range they would return
to their homes daily, and in the Amarampalam range they could live in the forests
for about a week, and then return for a spell of work in Nilambur.

CHAPTER IX.-—FINANCIAL FORECAST AND COST OF THE
WORKING PLAN.

377. Financial forecast.—The yields from plantations are based on Mr. Bourne’s
yield tables. As regards the intermediate yields, the estimates are almost certain to
be too low since the density of stocking used in the calculations is that found at the
time of describing compartments in 1927, and does not allow for the increase in den-
sity betwecen 1927 and the years of thinning. For this reason the estimated volume of
thinnings have not been entered in the tabular statement of thinnings. The estimates
of revenue and expenditure on timber operations are based on departmental working,
gince this 18 the system prevailing at the time of writing. Some removal by pur-
chasers is likely in the future, and this will reduce the expenditure. The surplus
should, however, be at least as great if not greater than that forecasted. A general
tendency to under-estimate revenue and to over-estimate expenditure (within reason-
able limits) has been observed.

Estimate of revenue,

Plantation Working Circle—
RS,
Teak Felling Series.

Fiual fellings—998,000 oubic feet at Rs. 2-6-0 per cubic feot ... 23,70,000
Intermediate yields—202,000 cubic feet at Re. 1 per cubie foot ;
340,000 oubic feet at 10 annas per cubic foot ; 41,000 cubic

) foot at 6 annas per cubie foot ... “ 4,29,000
Miscellaneous Felling Series. . ’

Fina) fellings—4,000 cubic foot at 12 annas per cubie foot 3,000

Intermediate yields ... . 1:000

Conversion Working Circle—
Final fellings--610,000 cubic feet at Re. 1 per cubic foot o 610,000
Subsidiary and improvement fellings—887,000 cubic feet at T

Rs. 1-4-0 per cubic foot v 11,09,000

Xylia sleeper fellings .. 8,67.000

Thinnings ... . e e e e e 92°500
Bemboo Working Circle— ’

Bamboos used in rafts to Beypore ore we  2,00,000

Bamboos sold standing ves . . oee res ' 12000

Total ... 51,12,500

P—— S—
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SUMMARY OF PRESCRIPTIONS—cont.
PranraTion WorgiNG CireLE— cont.
A —Teak Fellimy Series—cout.

13. Formatwn —Complete stocking in the first year (and early in
the monsoon) essential.  Planting the main method of
formation. Sowing on an cxperimental seale to see
whether regeneration can be wivea an carlier start than iy
possible by planting.  Metheds and times of planting,
sowing and replacement ot easualtios preseribed Re-
generation by teak coppice and by retaining an under-
story ol Nvlia xylocarpa in cortain small arcas of the
poorest growth  Terminalia tomentosa to be raised in
arcas which turn swanpy .

Lk Weeding an the gear of formatry —First weeding i July,
before the weeds flower, to be done by scraping the snil
on strips 4 feet wide,  Second weeding at the cud of the
monsoon to inelude woil aeration over the whole area.

Thied  weeding  probablv wnnecessarv.,  Adventitious
;.{I'('Wf‘ll 0, troe .\'l)(‘(‘,il's to ln' l.r.-ncr\'wl ill “10‘ conrsy nf
weading

15, Artificenl introduction of @ yrownd cocer erop.—A\ ground cover
crop to be tntroduced i order to keep down woeds,  Pro-
bablo time of introduction atter the weeding of the second
year .., . .

16. Pruning. Al forked stens and stout ~ide branches to be
pruned in April or May of the sccomd year

17, Second year weedmg. -Weeding, accompanied by thorough
soil working in April or May of the sccond year, i, at
the commencement of the growing season

18, Exclusion of cattle.— Cattle to be kept out of young planta-
tion . -

19. Thinning.—Thinning aims at attaining the maximum volume
merement per acre, consistent with maximum quality
imerement of individual stems. Even ospacement of
dominant troes essentinl. Hints for marking oflicers are
griven . y

20. Climher culting. Loranthus clearing. bambo cwlloy  and
harvesting  dead  trees.—"[Lese operations to be eonduated
al the time of thinning and at other intervals as roquired.

21, Underwoods.—Natural growth of tree speeies to be encouragid
—by tending where necessary Fast erowing underwoods
to be artiticially introduced in o few rassy areay in old
plantations.  Hopea parvitlora to be raised in suitable
centres throwghout the plantations to  provide for the
future - :

22. Reciumution of seecomd yotatem  failed reas o good teuk
localities.—dcod localitios where sccond rotation teak has
fuiled to be reclaimed for tenk by methods preseribed

B.— Miscellancous Felling Serdes.

23. Choree of spreres—Natural pole crops of valuable speeies in
failed plantations to be retained and tended.  Artificial
regencration preseribed in a few arcas where good natural
tree crops are absent.  Hopea parviflora iu suitablo areas
to provide futuro undorwuods in adjacent teak plantations,

24, Sieicultural system,—Natural regoncration under a shelgor-
wood the probable system of the future

25. Rotation.—Caunot be tixed at prescat .

26. Regulation of the yield —Yield to he regalated by arca

27. Felbmgs.—!cllings to be exccuted with the least possible
damage to the standing crop

28. Artificial regeneration.— Artifical regencration with Termin-
alla tomentosa, rosewcod anl Artocarpus iutegrifolin
preseribed in a few suitable arcas where good tree crops

are absent  Hopea parvitlora to be raised under suitable
shade in many of the sub-comwpartments of this folling
geries. Methods of regeneration have been deseribed

soe

Number of

paragraph in

the working
plan

239

210

211

242

243

244

I
—
o

(89
o
R

256
257
258

254

260
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SUMMARY OF PRESCRIPTIONB—cont,

PraNTaTION WoORKING CIRCLE—CONL.
B.— Miscellaneous Felling Series—cunt.

Number of
paragraph in
the working
plan
29. Thinning and cleaning.—Exact preseriptions for thinning and
cleaning not formulated. These essentlftlly silvicultural
operations are lvft to the jocal officers. Suggestions have
been made ... - . 261
C.— Prescriptions common lo both Felling Series.
80. Fire protection.—-System of firalines, as marked on the maps,
to be kept clear in the fire season aud patrolled ... 266
31. Protection agmns! animals —Government clephants to be kept
out of plantations (especially young woods) as far as
possible.  Stems damaged by animals to be coppiced, at
least in tho first two ycars after formation 267
82. Protertion against insects.—In plantations two years old and i
ander, stems damaged by borers to be cat back i 268
3. Chorce of (ools.—The most suitable tools, [or the various
works, to bo used .. : - 270
34. Muintenanc: of compariment boards,.—-The boards, bearing
nnmbers, to be maintained at all eorvers of compartments, )
and repainted as roquired.  Missing boards to be replaced. 271
85. Control. —Control Book, Record of works,' qupartmm’u
History and control and fire maps to be maintained. Ins- .
tructions for posting have been given ... o 272 to 276
CONVERSION WORKING CIRCLE.
1. Conversion rotation,—Sixty years e 286
2. Division into periods,—Six periods of 10 years each ... . 287
3. Allotmen! to Perimiic Biocks—Only the first Periodic Block
has been selected, arca 3,200 acres.  Of this area, roughly
1,000 acres have been converted already. 2,200 acres to
be converted by 1938, of which about 500 acres should be
in the Nilambur Range and 1,700 acres in the Amaram-
alam Range.  Scparate preseriptions made for Periodie
lock T and for the rest of the forcst 288

A.— Periodic Black 1.

4. Choice of species—Toak to be raised in the Amarampalam
Range, with Hopea parviflora on hill-tops whore soil is
shallow.  Various other species to be grown in the Nilam-
bur langa; the choice is loft largely to the District Forest
Oflicer.  Suggestions have been made [T

5. Silvicu/tural systems.— Clear-felling with artificial regenera-
tion for forming teak woods. Other species to be raised
both in the open and vnder shelterwoods, chiefly by
artificial meaus . > :

8. Selection of areas for regeneration —The District Forest
Officor must solect the arcas for regeneration. Suggestions
have been made e

7. Regulation of the yield.—Yieid to be regulated by area

8. Marking and felling. —Methods of marking, felling and
recording the outturn have been desoribed ..

9. Formalion of teak plantations.— A ficrce burn is essential,
Timely clearing of the area important. HEspacement
6 ft. x 6 ft. “Ponam” regeneration to be employed if
practicable, by method prescrihed. Otherwisc direot
sowing probably the best mothod. Importance of using
good seed, of full stucking in the first year, and of close
supervision emphasized. Methods and” times of weeding
laid down ... e

10. Second year tending of teak plantations —Pruning aud a single
weeding in the second year will probably be all the tending
required.  Methods deseribed

11, Introduction of Hopea on hill-tops adjoining teak planta-

* 7 ¢ions.—On hill-tops where the soil is too shallow for teak.
Hopea parviflora is to be intrqduoed ut an espacement of
9 ft. x 9 1it,, wherevgr shade is suitable. Casualties to be

289

290
201
292
293

294

295
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SUMMARY OF PRESCRIPTIONS—cont,

Cozviusion Wongineg Crrere - cont.
Ad.—Perivdiec B ock I—cout,

12. Formation of crops of ntsestlonenus speca~ - Miseelurvons

specied to be rassed in the Nilambur Lange, The cheipest
and most offcient methads to be evolved < Ponam ™ -
g““('lﬁtiq\ll to he attempted.  Meth ds left laveelyv to the
District Forcst Officer  Sugpestines nude .

18, Tendmy sidisequent to the ostalivshment of the erops.- PBamboos
ta he out, i teds plan tutions, as eften as ne essary

Climmbers to beoear ot the same time, Crops of other
species to be tended according o their individual (nires
ments,  Nems damaged by animals or by Lorers 10 he
coppieed, 1o the Brst two vears after formation . .

14. Thonerg—Teak plantations to e thinne d as preseribed for
the Plantation Waorking Civele Crops of other sjacies,
ratged between 1916 wnd 1927 10 be thinnel if repare
when thinoing the teak.  Necessity for thinning unlinely
i crops of other species formed from 1925 onwards .

Number of

parmgraph in

the working
plan

oy~
247

VON

B.—-Conversion Workiny Circie exclusine of Feriade Block 1.

16. General.- In the rest of the forest, mature and overmature

trees to be harvested, hefore they decav. The trecs loft
standing to be tended so as to attain their best develop-
ment prior to final felling. Wherever possible, conversion
18 to b cffeeted, without artificial regeneration, by mans
of improvement felling and tending

16. Period of workimg.—Maost of the Toreats to be \\('rk.n:«l‘ with

tho above objects, during o period of twenty vears.  The
poorest forosts to he worked over in ten years, for removal
of mature Xylin xvlcearpa .

17. Dsvision wito annual coupes.—"Twenty  annual coupes  for

subsidiary and improvement fellings in the good natural
forests, and ten annnal coupes in the poorest forests, huve
boen prescribed

’e

18. Subsidiury fellings.—In the goed forrats 0] troes of the bost

spe‘(ei(‘g, ?.LbOVC certarn fixed girthy are to be felled, provided
the soil ts not exposed.  Methods of marking, felling and
recording the outturn have heen preseribed

19. Climter cutting after eubsidiary fellimys.~— Climbers fo he cut

on all trees of good specivs, nfter the subsidiary fellings ..,

20. Conversicn by means of improrement fellings.— Natural pole

erops to be improved by removal of the overwood and
softwoods of pole size, thinning the pole erops, and cutting
climbers oo .

21. Xylia sleeper fellimgs.— Xylia x.ylm-n'r.';m, of B foet hroast-

height girth and upwards, to e folled in the poor forests
of the Nilambur Rauge, and converted into sleepers in the
forest, unless extraction in the log v found moro

profitable ver .

22. Regulatin of the yiehl;— Yiold to be mgt;il.;tod b\ uro.x'l;

subject to a volume check to keep the outturn within the
extraction possibility

C.— Prescriptions common lv the whole Working Circle

23. Formatin and maintenance of  compartments —Existing

compartment lines to be kept clear, and boards repainted
and replaced as required.  All new plantations, oun forma-
tion, to bo divided into compartments, marked and
numbered. Areas above 10 acres in extent, which are
converted by means of improvement fellings, to e
similarly marked and numbered ; areas of less than
10 acres to be marked in a cheaper manner, numbered aud
mapped

24. Fire protection.—Comp'a.l.'tment boundaries to be cleared as

firelines, and patrolled in the fire seascn. Fxisting natural
forest firelines to be cleared and patrolled

25. Control.—Control records, similar to those prescribed for the

300

301

302

303

304

30

806

307

308

309

10.
11,
12,
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SUMMARY OF PRESCRIPTIONS-—-cont.
IxaccrssiBLE WoRrkiNg CIRCLE.

. Preseriptions.—The Inaccessible Working Circle will not be

worked under the provisions of this working plan., Inthe
event of future working, stress is laid on the necessity of
preventing erosion ...

BamMBoo Working CircLE.

Departmental working.—Bambogs, for floating, to be cut in
localities from which extraction is cheapest. Unly
hardened culms to be cut. Clumps not to be overworked.
The thick ends of the bamboos shiould be used as cross-
pieces for rafts, if practicable

Remonal by purchasers.—The demand is small. Permits to be
issued as in the past

Cuntrol.—The working of bamboos tu be recorded in the
Coutrol Book

Mixow Provuce Worging CIRCLE.

Leases.~~The right to colloct general items of minor produce
to be leased aunually, for each range separately. 'The
right to collect canes, from tho New Amarampalam
Reserve, to be leased iu alternate yecars, unless there is
a marked decrease in the supply of canes. Public auctions
preferable to soaled tenders ... ..

Ooutrol,—The working of minor produce to be controlled in
the Control Book ...

MisckiLANBOUS REGULATIONS,

Bridges.—To provide facilities for export from the New
Amarampalam Reserve, the Uherupuzha and the Karum-
puzha are to be bridged at a cnst' ol Rs. 90,000, Four
miuvor bridges required on tbe Nell}cutta- Palat road. All
existing bridges to be kept 1n repair ‘e

Roads.—A new road, costing about Rs. 20,000, to be
constructed in connexion with the two big bridges
proposed, Other road work to consist of repairs to
oxisting roads, cart-tracks, cte., and making temporary
cart-tracks in the coupes ...

Rafting facilities — I'ying rafts, on slipways on the river bank
at Nodungayam to be c(msidex:ed

Ezxploitable species,—All sproies 1n clear-felling areas to be
exploited, if possible. Sales near tbe coupes, or sa_le of
standing timber suggested, in order to make a profit on
“ junglewoods ™ e e

FKelling and logging.—-Felling and logging to be done in the
most economical manver. Prescriptions and suggestions
made ... .

Exiraction~—A tractor to be used, to relieve the elephants.
Elephant power to be utilized to the best advantage. Use
of buffaloes for dragging to be extended .

Costs of explutation.—Costs of oxploitation to be reduced ...

Tsmber forms.—The timber forms at present used to be
oontinued ... .

. Marketing.—The District Forest Officer to eo-operate closely

with the Forest Utilization Officer, and to attend sales at
Beypore. Connexion with new markets to be established.
Local sales suggested. Teak spokes aud felloes to be
converted in the coupes by purohasers. Minor produce to
be leased. Bamboos to be sold on permit e
Sale depots.— A new sale depot to be instituted at Nilambur,
Beypore and Kallai depots to be kept ...
Grading of timber.—8uitable systems of grading timber other
than teak, in sale depots, to be evolved ...
Developinent of forest tindustries.—Saw-milling enterprises to
be encouraged. Hand-sawing of certain timbers, in the
forest, suggested

sen
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Number of
peragraph in
the working

plan

323

326
326
327

829 and 330
331

332

333

334

335

336 and 337

338

339
340

841
342
343

344
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APPENDICES,
The following are the appendices to this working plan -

(i) Appendix A, samples of control forms.

(ii) Appendix B, history and description of compartments in the Plantation and Conver-
sion Working Cirole.

(1i1) Appendix C, maps. A gencral map, scale 1 inch = one mile, and a set of four stock
maps of the Plantation Working Circle, scalo 8 inches = one mile.

Appendix A is printed at the end of the working plan. A copy of the 1 inch = one mile
map acootpanies cach copy of the plau. The stock maps, and the history and description of
compsartinents ure available only for the officers dircctly concorned with the execution and
control of the working plan, .

203, For.—61
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20,
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SUMMARY OF PRESCRIPTION S—oont,
MisckLLaNEOrS K EGULATIONS- - cont.

Protection of timbher —Mare frequent nspections of outlving
blocks required.  Tirher transit rules to be anonded. to
allow for cheek of timber at Nilambur rilwav terminus,
New checking station preseribed L

Buwiliiigs —New lmildinge preseribed,  Foadstinge buinbing<to
be repaired. Tmprovementy preseribod

Conly Lines —Provision made for construction of dquisrters for
imported labouy . :

Temporary sheds—Construet.on of temporary sheds provided
for i

Wells.- Pepait< and improvernnents to wel's preser bed.
A new weoll to by sunk ot Kivulai, if cue of the oxisting
wells Tolls in | )

B goangs — N rain gange to be dnstaiied o Neduneravam,

Moamtiripe: o f Lown viries - Pornan e demecition to b

X

compicted, and ooreat ter of boundarios pregan

u'm’/;/h.// rlephient s —-~l-\\'tv“1‘\'-ﬁ\r' workiny 1-Y.;vh:»z.1~ to e
hopt permanent!y .. . .

Elepioes capturing. New logalitie: v v tried, ad apturigs
operations extended | .

Buffeines -~ l'mf_\' patirs of hutfaloes provitod jor

. Bulocks -~ Bulloeks to te housht, for plochinge, 0 e

Raly

. Cost (1/./(’/(,1 Ureed A!‘(']‘,~ Couty 4o he ‘-pd\“v‘;.{‘ wilthonut red il\;_(

either quality or yuantity of rations

. Slores, touis nd plod = Provision ainde for purehase of

a motor lorry, and for anuual expenditure on stores; toals
and plint

- Control —Instructions for marntenanee of  the following

control ferms have heen given = Control ook, Record of
works, Compartment history, Control jourual, Reponera-
tion Ledger, Vegister of deviations and mips

Ksrtasrisament ann Lanovn,

Establishment.— No  increase of stoff proposed until the
suitability of the existing stafl, for the revised programmn
of work, has been tested. Reduction of clerical stafl mas
be possible .,

Labour.—S8pecial measures for tuereasing the labour wupply
aro required urgently.  Buggestions have been made

Number of
prtagraph in
the working

plan

315 and 346

S47 0 349
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361 and 362

363 16 370

371 1o 373

374 to 76

Proceedings of the Chief Conserbutor of Forests

———e

Preceedings No. 293, Press, 17th August 1928

Working Plan (revised —Nilambur Valley Forests.

A. Wiustsu, ksq., I.F.S,,

Acting Chief Conservator of Horests.
REeap— the following paper :—

Letter frem A, Winsusn, Fxg., Conservator of Forvests, I1T (Working Plans) Cirole, to

the Chiel Couservator of Forests, Madras, dated Ootacamund, the 11th July 1928,

Noo ALt Lh.
[ evised Working Plan—Nilambar Valley by K. S. Browne, Hsq.,
Deputy Conscrvator of Forests. |

I torward tor sanetion the revised Working Plan for the forests of Nilambur
Valley prevaved by Mr. RS, Browne, Deputy Conservator of Forests.

2. The Working Plan hax already been read and noted upon by you and  the
points taised Luve Leen discusked at a meeting between you, the Conservator of
Forests, V1 Cirele, and e, The small additions and alterations decided upon as
necessary at that meeting have been made.

3. Mr. Prowne has worked in consultation with me throughout but, whereas in
the case of several other Working Plans parts of the plan have been written by me,
i the ecage of this Nilambur pl:ni, the ﬁnish‘ed zu'tif:]e 18 en’ylrely the production of
Mr. Browne, apart from the petty modifications referred to in paragraph 2 above. I
think that the Working Plan reflects great credit upon Mr. Browne.

4. The following maps are sent separately :——

(1) Key map. »

(ii) Map relating to compartments of Chatomborai, Pokpde, and Pannengode.
(iii) Map relating to rompartments of Karumpoya, Nellicutta and New Ama-

rampalam. _ ..
: (iv) Map relating to compartments of l.dacode, Elanjeri, Ramalur, Arevakode

and Aravallikava.
(v) Map relating to Old Amarampalam.
Vnly the key map is to be printed for inelusion in the pocket of Working Plan
book.
5. Fair copies of the Compartment History, embodying some hundreds of sheets
which will have to be printed and bound in several volumes, will be sent very

shortly.

Proceedings—No. 293, Press, dated 17th August 1928,
Sanctioned.

A. WiueusH,
Acting Chief Conservator of Forests.

{True copy)

E. B. Ramacnanora Rao,
Personal Assistant.

. ervator, 11 (Working Plans) Cirole.
o the(()31."))::e,x'vator ‘of Forests, VI Cirole.
' Distriot Forest Officer, Nilambur.

Copy to ather Coneervators of Forests and District Forest Officers.
the Forest Coliege, Coimbatore.

the Chief Forest Engineer.

the Forest Research Officer.

[Appendioos
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Com partment. 315

Total area

in aores. Aspeot, slope, soil.

Age inyear
in March
198,

Deecription of the
overwond.

Underwood and ondergrowth,

80 | Aspact ~INil.
Slope — Level.
Soil—Disintegrated

vium.

gueiss aud river allo-

12 Pure teak. Dersity 1,
Growth get mul!y good

the rowd.

History to dato

Contafrs u  permanent
sumple  plot nerth of

I Underwood — Nil.

. Undergrowth -~ Seatterel. Caly-
copteris fluribunda, lantara and
. crespern, Home lmrel parvifiora
i introduced urtificially in a plot of
! 1 nere nouth of the road.
|

1

1917-18 . ..
191819 . .
1920-21 .,

Detuils

Natura) forest clear-telled, burnt und planted with teak, 6} feat X (1}

fe-ot and weeded.
.. | Weoded.
. Do.

Climbers cut.

of History.

©. | Thinned mechanically. No details of yi-id available.
L]
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