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ORR’S RAIN GAUGES.

MADE IN BEST QUALITY BLOCK TIN; ENAMELLED BLACK. |

S. 200 — Differential Rain
Gauge by C. Michie Smith,
block tin case, brass fun-‘
nels. Both bottles have
etched figures. Complete

with measure and
instructions.

Rs. 45 nett.
2

S. 202 — Government Pattern Rain Gauge;
single bottle, complete with measure
and instructions.
Rs. 18 nett.
SPARE COMPONENT PARTS
FOR THESE GAUGES :—
Measuring Glass Divided in ozs. to
12 ozs. for 8. 202 — Rs. 5.
Measuring Glass Divided to 1” in :
1/1¢60” for S. 200 — Rs. 7-8-0. "
Graduated bottles S. 200—Rs. 5. -
Ungraduated ,, S.202—Rs. 3 i (
e

IMPORTANT NOTICE: Rain gauges of all types and prices, wheth
imported or manufactured in our own uptodate workshopt

can always be supplied together with spare parts.

— P. ORR & SONS, LTD., —
Imperial Works, MADRAS.

Specialists in Surveying & Drawing Office Equipment.
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~ Flying at Nedungayam.

By, P. W. Davis, I F. S, i1t o .
R ‘. .

,!lf Y
‘l"f,'

Those for whom the title might cénjire up a vision
of aeroplanes circling above the Rest Fouse at this
silvan spot will probably shudder, but: they may rest
assured that no such violence to the "fvfﬁ_aifgipa.bﬁéi s
intended. Violence enough has already been “stiféernd,
for many remember the scene before such incongruous
elements as masonry and latticed steelwork had “moder-
~ised” it and the old dugout ferry served to transport us

s v, ¢ other side. Nevertheless he whom duty calls to
pass some six weeks at the close of the year at this camp
needn’t cavil at his job. For a prolonged stay tents are
the thing, for there is ample shade under the trees just
above the Rest House “compound” and one may thus
also qualify, so to speak, as a residential member among
the Nedungayam community (those commoners the
grass ticks will be among the first to geb acquainted !)
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There is plenty to interest you if you have a mind to
take stock of the neighbours, and as there is a Ficus
tree in fruit just by you, there will be many visitors at
this time of year. Tn such circumstances onc could
hardly fail to obeerve, and in observing admire, the
beauty and the numbers of the crestures of the air, for
I know of no spot wherc they arc more in evidence.
Birds are constantly 1mposing their antics hefore you for
your delectation — restless puckish creatures exhibiting
a joyousness in existence and an emotional intensity
which is infectious and which adds wuch to the
ha.b.ib&bility of the place. There is variety ton in their
aerial evolutions : the hovering of the Pied Kingfisher
before he plunges upon his minnow, the masterly swoops
and turns of the Drongos and Bee-caters, the flashing
little Sunbirds, the strong purposeful flicht of the
Imperial Pigeon, the arrow-like passage of the Parroquets
c']ea,n through the foliage of some tree and ont the other
Slfie, the heavy undulating flight of the Hornbills and the
!elsurely outspread pinions of the Brahminy Kite wing-
ing effortlessly along his heat. And these are not all,
The achievement of flight has been gained by many
creatures and varied are the means adopted. Eséentiallhy
of course the problem is the same for all creatures, t;]m'l;
18, the production of a more-or-less plane surface
stretched out to enable the air to support the weight of
the body against gravity. Tt is interesting to see ;n how
many ways the problem has been tackled, even in this
one restricted locality.

1f you are here any length of tims, you will observe
something vol-plane or parachute past your nose from a
branch of a tree to some other vantage-point. Having
rubbed your eyes you are at liberty to verify the fact
that it is really only a lizard and on the tree-trunk i
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will show no visible means of its unusual progression,
only it will appear to thrust out a long yellow tongue ab
you, on closer observation a kind of moveable membra-
nous pouch seemingly hinged behind its jaws and
receding again under the throat. This elegant little
creature is ong of the sole survivals of a dynasty of
dragons and flying reptiles once a long time ago a
dominant feature in this world’s history. Nature here
has evolved an extensible skin or membrane attached to
the ribs ; some millions of years ago certain members of
this order obtained a “wing”-spread of twenty feet or
more. Dut at most this mechanism can enable the
creature to indulge in immense leaps, and it evidently
was inadequate to secure the survival of the reptiles of

the Silurian Age.

Then if you wateh the surface of the river you will
soon obscrve some sinall fishes making skimming leaps
above the water for a dozen yards or so. Whether this
is a form of Joie-de-vivre, or, as is perhaps more likely,
an effort to eseape the jaws of larger fish, T am unable to
say. This is hardly a spectacular form of flying of
conrse, but such leaps whether from land or water were
probably the beginnings of flight in most creatures which
have taken to the air. So-called Flying-fish are common
in tropical seas, as are also the flying Gurnards, which
are enabled to take prolonged leaps out of the water by
means of enlarged peetoral fins outspread, and to sail
with great speed through the air for distances up to 200
yards. There are also freshwater fishes in African .a.nd
South American rivers which are able to emergein &
true, but not prolonged flight.

Very few mammals have been in this directiq
spite of their extreme adaptability in other
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The Flying Squirrel with which many may be familiar
has adopted & method not very dilferent from that of the
Flving Tizard, i.e. a parachute or gliding’ apparatus.
Onlyv the D3at and Flying Fox, both of which are com-
mon in South India, may be said to have really mastered
the art. T saw no Flying Toxes at Nedungayam, and
even the bats were not nuimerous ag this season; possibly
the superior competition of the birds may have been too
much for them, for with the multitude of Swifts and
Martins in the air searching for food, bats might have a
rather thin time of it, "T'he Flying ox of course is a
fruit-eater. These curious volant mammals have becorme
highly specialised and are worth 4 mention in this note.
They have become cquipped by means of erently elongat-
ed fore-limbs from whicl is stretched the large fold of
skin which acis as a wing, for flapping flicht. 'This fold,
beginning at the neck, is continued along the front sur-
face of the arw, then streteheg between the elongated
fingers and tarsal bones, - backwards along the side of the
body to the Lind legs.  The movements of bats after fly-
ing insects are swift and adroit. How bats on the wing,
even in furnished and artificially illaminated rooms,
manage t0 avold the obstacles which they scet ever about
50 collide with, must haye interested many, especially ag
shese animals are alinost blind. '5appears to he due to
v highly developed sense of boueh, aided perhaps by an
)Xbremely acute sense of hearing wiich enables them to
)ecome conscious of g feeling of reflected resistar - -

b alr from near objects which excites them to tul'?e‘lu ]

beer off before coming into contact. Their prey——s;nall
nsects—they must be able to hear rather thap see, for
hey continue feeding for some time after dark and again
efore dawn.  Ior these reasons they have really very
title use for vision, which hag become recessive. Bats
Te rather severely handicapped; as everyone knows,
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they are helpless on the ground and l'Illl.Sti even come to
rest in some crevice, or by hanging upside-down! Even
in flight they are not equipped fur'long migratory jour-
neys as birds are, and the arcoitecture of body and
limbs does not permit of their moving slowly t,l'n'ou'gh the
air, of gliding from branch to branch, or of climbing up-
on ascending air currents as many birds do, nor (apparent-
Iy) of doing anything in fact, which doesn’t partake of
tLe dire necessity of living. They have missed the
brighter side of life, one hasto be rather sorry for bats.

There are few if any places in india where the pre-
sence of that wonderful and versatile class of being, the
insects, does not obtrude itself to one.’s notlcg in more
ways than one. 1f you are infected with the virus wlycb
causes entomologists, Nedungayawn is a good hunting-
ground. The insects, of course, are undoubtedly clever,
and they have been clever enough to furnish t;hems.elv.es
with wings (one or two pairs) in addition to their six
locomotory limbs, commonly called legs, and u'hus have
lost nothing on the ground while gaining flight. In
insects the wings are merely flattened extensions of bod).r-
wall from the thorax, worked by strong muscles at their
bases — a supremely simple solution, but how did the
idea originate and catch on? The dragonflies, which are
numerous along any river-course, are noble exponents of
this art hovering and darting with powerful wing-strokesg
so swift in action that it lis impossible to follow their
scinﬁitiabing movements in detail.  Here there is superb
muscular action which never seems to tire; quickly fly-
ing insects such as these and bees may ha.ve? A8 many as
200-300 wing-strokes per second. Another kind of insect
seen at Nedungayam, which would have resembled a
flying dreadnoughs in the air was an enormous Ceram-
bycid beetle, -5 inches in length and antennae as long as
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its body, aws of the most formidable construction and
evidently w menace to whatever tree it chose for Jodoing
and food!  This is one of the larsest beetles in India
Acanthophorus serraticornis, and the individual seen was
large even forits kind, It anpeare L as though with some
fell intent of finding o home for vifspring upon a Garupa
pimnata tree, and had so sluggish a gaiy that one wond-
dered how it ever overcame gravity in flight.  The great
additional weighu of its ouler wing-chvers, or elytrae,
which all bestles posses, must be a drag on flight, for [
don’t think these members are put to much use in the air
being carried almost vertically, and as everybody knows,
the larger beetles are clminsy brutes.  But once again one
could only marval at the amazing useular efficiency
which can sustain such a bulk in the air by means of such
a comparatively delicate vibrating membranaceous out-
growth.  That many insects, such as species of (Odonata
and Tepidoptera {quite spart from the hees and locusts)
do migrate considerable distance there scems to be
sufficient cvidence, but little I think has been worked
out upon this subject. Necvertheless in insects, Nature
has not exhausted her full powers, nor she assembled
machinery sufiiciently elaborate to permit of the full
triuniph of flight which is revealed in birds,

The machinery of the bird’s wing and the dynamics
of avian fligcht deserve special sbudy, therefore. 'They
have been carefully studied, for without the very cvideut
achievement of birds it secms doubtful whether the
genus fiomo sapiens would ever have confounded Nature
outright by mounting in dizzy apirals upon that tenuous
and precarious medium, the air, to drop “egas” of an
exceedingly uanatural explosive nature upon each other!
curious also the thought, undreamned till last century,
that birds—the very antithesis in character and habits
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of the cold-blooded and sluggish reptiles—should by all
unmistakeable signs have sprung from them; it is by
comparison easy to think of an's progeaitors as
ape-like beings —and what an uproar that created! The
earliest bird known from fossil remains—styled the
Archacopterix —was Certainly a tree-haunting creature,
derived presumably from some arboreal reptile, for it had
teeth, a long tail and a number of claws on the winys;
yet it had feathers—and feathers perfectly developed.
I'eathers are a paculiar patent of virds alone, a:d they
are very complex things. The manner in which the
wing develped 1is largely conjectural, and of no import-
ance here. DBut even now it is not in essential framework
different from the foreliinb of a man or other vertebrate.
The tip of the wing, carrying the pinions, corresponds to
the hand and fingers, although many of the component
bones are lost being not required by birds while those
persisting have become welded to form a slender flail
adapted to cut through the air on the {downstroke of the
wing. The wing as a whole can be folded when not in
use, or completely outspread as during climbhing, very
slightly bent as when the bird is gliding, or bent con-
siderably at the “elbow” and “wrist” joints when he is
descending steeply or swooping upon his prey from
above., Besides the flapping motion of the wing verti-
cally, it can be freely rotated backwards and forwards,
and various portions of the wing can be made to offer
different angles of incidence against the air. The flight
feathers themselves are made to execute indivual
movements, so that on the upstroke the air 18 allowed
passage through the wing, lessening resistance and
enabling it to be flicked up rapidly. Extraordinary
muliplicity of muscular action is thus brought into play
during flight, for these wings combine in one the
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functions of both aeroplane wing and propellor. The
familiar “slotted” appearance of the primary or outer
pinions of such hirds as vultures, eagles and the like,
escecially seen when eclimbing, has been copied in the
so-called ““slotted-wing” fitted to some types of
aeroplane, which enables the machine to climb at a
greater angle and also provides a measure of greater
safety and control when air-speed is lost and the
machine tends to “stall”. The tail-feathers are also
constantly in use for giving balance and stability, as
well as in aiding 7direction. Now watch the vulture
cast off from the ground or a branch and climb labor-
iously with heavy wing beats in an upward spiral until
he has reached a certain height from the ground;
then watch the change. The flapping becomes less
and less vigorous, and finally ceases. The bird does
not cease to climb, but now he glides with outstretched
pinions in majestic spirals for 1,000 or 2,000 feet and
without apparent further effort is able to sail in any
pace. Thisis clever mastery of the air itself, for the
birds of prey especially, which remain for long hours
on the wing without coming to rest, have perfected
the art of gliding upon air convection currents,
allowing them to take them whichever way they
will.  Vertical upward currents of air are very
apreciable especially in tropical countries, ab a little
distance from the ground. Similarly one could watch
the Brahminy Kite at Nedungayam ﬁy[ng sometimes in-
to the wind and without vulgar flapping movements,
progress almost inexplicably forward. One could un-
doubtedly pursue this rather fascinating subject further.
Suffice perhaps to note merely that it is in the immense
seasonal migrations of certain species that the trinmphant

superiority of bird flight is most clearly manifest, for
such enormous distances must involve remarkable
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endurance, amid many sorts of weather. The Arctic tern
flies from DPole to Dole twice a year. The swift can fly
from India to Kurope in a matter of only a few days,
rivalling in time the Air-Mail service! The Snipe comes
annually from the Siberian wastes to winter in India and
avain returns there in Spring. The curlew-sandpiper,
wnhen only three months old, migrates from arctic Siberia,
to New Zealand! All bird migration is roughly from
north to south and vice versa. +lalabar, lying near to
the southern extremity of india receives only winter
visitors. Whistler writes in his “Popular Handbook of
[ndian Birds™:- “India lies south of the great mass of
Northern and Central Asia, where winter conditions are
verv severe following on a short bat luxuriant suminer.
1t 19 not strange therefore, that a huge wave of bird-life
pours down to winter in Tndin where insect and vegetable
food js so abundant. The movement starts as early a!.s
July, and reaches its greatest height in September; it
crosses the Himalayas from both ends, and gradually
converges down the two sides of the Peninsula spendi.ng
its strengthuntil it ends finally in Ceylon. In spring
the wave again recedes, starting at the end of l'ebruary,
and all the migrants have gone by the end of May”.
From $wo years’ observation, [ am certain that many
birds reach Nedungayam only in December, a,lthough' I
expect that the actual times are governed by the rain-
fall and the general climate conditions of the yefz,r.
There are many unsolved mysteries however about bird
migration. Why with others, such 3;‘3; the swallo?v, are
the young the first to leave the breeding quarters in the
far north to take their stupendous a,dvent;ure') south-
wards without guides across the great Himalayas
barrier? When they start on journeys, have they any
fixed ideas about where they are going to land up?  As

2
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the Professor Newton put it: The flow and ebb of th
iea.t'hered tide has been sung by poets and discusseqd be
philosophers, has given rise to proverbs and entered int,y
popular Buperstitions, and yet we must say of it at‘lfl)
tbatf ‘o.ur ignorance is immense’, What is needed ;n
Indlff: is observérs. This is a Bubject in which anyone
who 18 interested can help, by taking accurate notes on
the birds of his station th¥oughout the year, noting
those which are resident and those which a,rr,ive anz
d'e[fart and the dates, their abundance and so on
This we have started to do now on the ‘b‘orest.
Cotlege estute, as part of oyr general ecological survey.
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COLLEGE NOTES.

1. The Madras Forest College AthJetic Sports, 1935.

The College Athletic Sports were held on Saturday,
26th October last. The weather was rather hot, but
there was not the usual interference by rain, and the
programme wasg successfully gone through. 1t is grati-
fying to note that while no records were broken the pre-
vious year, three were broken this year. Senioz student
T. J. Abrabam won the Richmond Cup with twenty one
points, and broke three records. We offer him our con-
gratulations not only on his winning this bu§ also on his
gaining the Raja Olympic Medal * at the close of the
Olympic sports (on 2nd November last ), for collecting
the largest individual score amongst about 160 competi-
tors from Coimbatore and surrounding districts, an ex-
cellent performance after a week’s ordeal of examinations

in the college. ‘

The prizes for the college sports were kindly diss
tributed by Mrs. Holdsworth, the wife of the Collector
of Coimbatore. 'The following are details of the events:~

I. High Jump:—

1. T. J. Abraham w56 4% in.
(Regord : 56'-13"),

2. P. Gopala Menon.
3. K. R. Radhakrishnan
I1I. 700 Yards:—
1. Dileep Singh w113 sec.
2. K. R. Radhakrishnan
8. C. C. Monappa.

*As will be seen from the account of the Swimming competi-
tion held at Nedungayam in December, he has added another
feather to his cap by winning the medal, for swimming.
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IV.

VI

VII.

VIIL

X

64

Javelin throw: -
1. T. J. Abraham
2. B. M. Boppayya.
3. C. C. Monappa.
Quarter mile: —
1. Dileep Singh.
2. C. J. Nanjappa.
3. T.J. Abraham,
Shot-put:—
t. 1. J. Abraham

2. C. C. ‘lonappa.
3. C.J. Nanjappa.
Hurdles :—

1. Gopala . enon

2. Dileep Singh.

3. Radhakrishnun.,
Open half-mile .—

1. Antony Joscph.

(St Michael’s School) ...

2. C. Konian.

(Union High School)

3. N. Munisamy

(Union High School)

Long-Jump :—

1. 1. J. Abraham
2. B. M. Dopayya.

5. 1. Gopala Menon,

Peons’ Race :—

1. Sy(:d Al

2. Krishnan.

3. Swaminathan,

] l'(),_7':lf~"

57) See.

3016, % in

(Record: 27'-7").

191 See.

911"

181_1 %I/
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X.  Mile Race :—
1. B. M. Bopayya
2. Sivaramakrishnan.
3. P. K. Patnaik.
XI. Relay Race :—
I. Madras—A.
2. Madras—B.
XII. Cycle Race:—
I. N. P. Choksi.
2. B. M. Bopayya.
XLiL. Tugof War i—
Won by Senior Division.

5 mts, 33 sec.

2. Camp Notes — Mount Stuart — (Nov., Dec., 1935).

This year the camp was shifted from Topslip to
Mount Stuart to facilitate the work, as most places
where our work took us are within easy reach of Mount
Stuart. Besides we had the old forest quarters to
oceupy, and according to many we wete spared the slight
inconveniences attendant on a long stay in tents. Bub
this change from Topslip to Mount Stuart was bad for
the general health of the camp and only a few escaped

. the malarial infection.

During the first fortnight we had a good lot of rain,
and on the 15th, 16th and 17th of November we had a
heavy downpour, the result of which was, many minor
landslips on the roads from Topslip to Anapadi. Natu-
rally we had no difficulty about the water supply of the
camp. During this rainy period we enjoyed some magni-
ficient scenery in the mornings, the valleys below us were
a sea of clouds, and here and there some hilltop above
the clouds presented the appearance of some fairy islands,
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As usual we had an interesting excursion to the
Richmond Saw Mills, at Palacadavu, and most of us
thoroughly enjoved our unusunal mode of travel on elephant
backs. We started on the morning of the 256th Novem-
ber, and after passing a night at Palacadava, we returned
to camnp on the 26th to find that an unusual incident had
taken place at Mount Stuart. A young calf of our milk-
man, while grazing about a mile off was preyed upon by
a panther.  Unfortunately (and fortunately for the
panther ) the First Senior Instructor was not informed
of the incident in time, or perhaps it might have been a
different story.

Another very interesting cxcursion we had was to
the elephant camp at Sungum, where the 9 months old
cub Mirabai was very amusing and interesting to one and
all, with her frolicsome ways and pranks.

N. P. Cuoxsi,
Junior Student,

3. SWimming Race. (Nedungayam).

The practical examination in Silviculture held by
the working plans Conservator was just over, and every
one was care-free, but busy all the same, packing his
things lustily for the ensuing departure for the x-mas
vacation, when the annual Swimming Competition for
the Seniors was hgld at Nedungayam on Monday the
16th December at 3 p. M. in the Karimpuzha river. As
ugual the ¢ourse consisted of a distance of 400 fect down
the stream from the Karimpuzha bridge. On the bright
sunny afternoon, the weather being very fine, and the
starting and winning points gaily decorated with flags
and festoons flying merrily in the pleasant air, the whole
foursg presented a charming and spectacular appearance,
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The working plan Conservator W. G. Dyson Esq.,
who was kind enough to be present onthe occasion
arrived enthusiastically on the spot along with the
Principal and the second Senior Instructor, at the ap-
pointed time. Though a few of the students were dis-
abled from participating in the competition due to in-
disposition, nonetheless it was adequately represented
and alsoWenly contested. The Principal & Mr. Dyson
acted as the Judges while Mt. Mitehell, our Instruetor,
was the starter. The Havildar was ready with the
bamboo raft, as A& precautionary measure, to afford
immediate help and rescue, should such a contingency
arise.

Thus the race was started, all the competitors
rushing forward cheerily, summoning to their aid all the
energy at their disposal, and trying hard to outwit each
other. But after a while, nay, even from the very be-
ginning, Abrahawg with his indefatigable energy, inimit-
able ease and simuplicity of style, began to lead & by the
time he reached the winning post, the other competitors
fell far behind him. Thus showing a remarkable differ-
ence, he won the first place and thereby vindicated his
reputation and versatility worthily as the Year’s Olympic
Champion of the Coimbatore Athletic Sports ought to.
Our eongratulations to him.

Next to him were coming Md. Alikhan and Gopala
Menon, both struggling hard and keeping pace together
and every oné expeeted it to end in a dead heat between
them. DBut while neating the winning point Mr. Alikhan
fell baek mysteriously, and by a few brisk strokes of the
hand, Gopala Menon came out to be the second. The
yest of the competitors completed the coutse easily.

Two obther tests were also held one for the
beginners and the other for the imexpert swimmers,
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Nanjappa deserves our special congratulation for the
simple reason that though he never knew the A. . C.
of swimming when he came to the camp and used to go
down under water like a brick, as our Instructor remark-
ed, gulping down gallons of water almost everyday,
still, on account of his sheer perseverence and singleness
purpose, not only learnt swimming but also took to the
water like a duck and won the 1lst place-along with
Hussain in the 50 yards race for the inexpert swimmers.
Our congratulations to him also.

4. M. F. C. Athletic Club.

As usual, the various games were pursued vigorously,
more attention being paid to the practice in Athletics on
account of the Coimbatore Olympic Sports which was to
come off on the 1st and 2nd November, 1935 inmediately
after the Collese Sports: we played a Ilockey Match
with the Stanes European High School ; But due to
lack of understapding and cooperatian among the for-
wards, along with want of adequate practice, we did not
fare well in this.

But we are glad to announce that T. J. Abraham of
the Senior Division, wonr the champianship in the Olym-
pic Sports, knocking off the Rajah’s Olympic Medal, a
unique distinction achieved by him against heavy odds
and also setting up new record in the Javeline throw.
Our hearty congratulation to him.

As a matter of fact, we ought to have got the aggre-
gate cup also (which we earnestly expected) but for the
coming in into the arena, for the first time, to our ill-
luck, of the King's own Royal Regiment, Wellington,
Nilgris, who were more than a match for us. Never-
theless we took a firm stand, and put up av unusually
vigorous fight, as a result of which we narrowly missed
the Aggregate Cup, by a very small difference of 4
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points : The former got 29 whereas we sot 25 a hand-
some number, considering the fact, that no other institn-
bion eame anywhers near us, as regards the total
mnunber of points scored, the third getting somewhere
about 10 points.

Oug thanks arc due to the DPrincipal for all the
trouble hs taken in coaching the competitors for the

above sports, and also for the keen and continued interest
that he evinced in the Athletic activities of the ¢ 'lub.

The DPrincipal has been pleased to nominate, the
under mentioned students to the respective oflices shown
below -

Vice-Captain, Cricket :— Kumar Dipleep Singh.
Vice-Captain, Hock.y :— 1. (i, D’Souza.
ViceRaptain, Footba®™— M. Abdul Khadar.
Vice-Captdm, Tonmnisei— B. ]').‘%lka.rni.
Assistant Secretary, Athletic Club +—

A. G. W. D’'Sylva.

Our congratulations to them.

K. R. RADHAKRISIINAN.

5. New year Honours :

We are glad to note that two of the Forest
Rangers of this Presidency ficure in the New year
Honours list. A “ Rao Sahib” has been conferred on
M. R. Ry. S. Rangaswami Ayyangar, M. R. Hons.,
Research Ranger, Denkanikota, and a Kaiser-i-Hind
medal awarded to M R. Ry. T.M. Duraisami Pillai
M. R. Hons., Nellore. Our congratulations to them.

3
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Sylviculture of Sandal.

The following is an abstract of lectures delivered
by Rao Sahib Mr. S Rangasami, M. R. Hons., duriny
certain excursions with 1he Senior Division students of
the I'orest College in North Salemn Division.

1. An obligatory parasite: By wabchiﬁle effect
of excluding all hosts from u Sandal tree by digging &
decp trench all round, and comparing the condition of
the Sandal with that of an untrenched Sandal (as a
control) it has been established that Sandal is an
obligatory paragsite.

2. Nature of hosts: Leguminous hosts are moro
highly parasitised than hosts of other [amilies.

3. Influence®of hos? losts excrcis?u great in-
fluence on th te “of growth, prgusien of seeding,
germinative power of seeds; ~hieartwood formation ete.
Erytkroxy[on'fnonogynum, Semecarpus anacardium, and
Strychnos nux-vomica are among those which promoto
intensive heartwood formation.

4. Resistance to discases: Seeds with four ridges
or “ veins ” on the testa are found to give rise to plants
which are more disease-resistant. Sceds coated with the
paste of the root-stock of Acorus calamus (a marshy
aromatic herb, olten cultivated ; root-stock sold in [,},é
bazaar) are found to keep off rodents ete.

5. Viability of sceds: 257 to 40/ germination
upbo one year and 6 in case of seeds 994 months old.
“Seeds from which the pulp had been removed before
sowing give better results than those which had t

18 pul
left on.” b
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6. Regencration: The normal seeding 5eAsons are
June to September. and November to January. Propa-
gation by root - suckers is easy cnough. In areas where
thero is good growth of Sandul, seedlings cnough to
restock the aren survive. Where it is sparsely distri-
buted artificial aid is necessary. 'I'he absence of
regeneration in wany arcas is caused by (i) roden_ts
(ii) fires (1i1) trampling and browsing by cattle and wild
animals (iv) damage to seeds due to excessive sun and
rain (v) smothering of seedlings due to excessive weed
arowbh, and (vi) drip and dampness.

“andal is not found 1 dense high {orests of
vood growth but occirs mainly in open scrub forests
hedgerows, ‘wnong  Lantana bushes or‘b:mnhoo clumps
and round the edges of cultivated lands ™ ....... ‘I'roup.
It is believed that birds are very discrimninative in
that they are abic to seleet particularly good aund
healthy fruits, and seeds pussed thtough them and
dispersed by then: yleld a very high germination and

disease-resisbunb  trees.

Artificial regeneration is by (1) direct sowings
(2) sowings in beds and transplanting (.-"5) stun.lp-
plunting — dilferent  ages  of  stumps. (1) pl&ntmg
picces of roots. “* An experiment in stump planting
sandal in N. Salem Du. has given 98/ survivals after
three years, with an average height of 4" 5." Stuwmps
1} to 2} years old are the most suited. In anp experime‘nh
at Denkanikota 24 pieces of roots from % in. to 1% m.
diameter were planted monthly throughout the year.
Sprouting varying from unil in seven months of t.be year
to 25% in both August and September planting was

obtained.” In all cases a suitable host should be
planted near.
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(. Tending : 'The following points are to he horne
immind : (1) maintenance of vood hosts and their ten-
ding, and avording  damage to the hosts, (2) providing
for frec and naturasl expansion of the crown, (3) gradaal
freeny of suppressed plants (1) providing a lieht shade
boavoid sun - seoreh, (5)  free overhead light ()
veplacement of undesirible hosts by suibable ones (7)
avoiding a heavy growth of grass and lerbaceous
plants 5o as to vrevent root - competition, water-scarcity
and bad aeration.

¢ Spike ’ in Sandal :

Lo virus disease - Spike disense in Handal s
cansed by w virus. A virys is an infective principle of
oxtremely small sjzo (below the resolving power of the
ordinary micro.s;qppe), which is able tow pass through the

pores of ﬁlter'c:mdle, and 18 ineapable of nialtiplying
in the absernce of g living coll, 1t ig w0 small as !

A0y

cte., are
exuamples of virus diseases (in the animal kingdom).

. mne,
in dianeter ! Synall pex, influenza, rabjes

Spike-like  symptoms  wre somebimes  cause by

physiologicul Factors such ws drought, cergain Kinds of

atar - m A . .

}]'Oblm., or other causes.  The test [or req) spilie 1 a tree

lies in the trzwm.1||§31b1l1by of the diseuge from it to g
healthy tree.  This is done by raftin ., .
el

| . vsmall bit of the
tissue of the disoased tree — a piece of loaf op bark — op

to o healthy tree. Sap transmission has g0 far been
found o ¢ause 1o spike. The minimu period for spike
bransmission is about 55 duys.

An instance of o sandal bree looking

| spiked but nef
really discased i furnished by )

& peculiar treg ip Noganur
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(N. Salew) kept under observation since 1926, All
known methods of diseasc transmission tried in this case
fromn this tree on to a healthy sandal were found to cause

no infection.

A common method adopted to test if a tree is infec-
ted and has the disease ° masked’ (or hidden) in i is to
lop all branches, and see if the flush of leaves is normal
or not.  Spike symptoms are easily brought out in this

way.

2. Symptoms of spike: By now, these are well
known. The internodes get shorter; the leaves turn a
sickly yellow and brittle and dwindle ipto’ mere b.rist;les
which grow stiff and erect like a ‘s!)lke or chimney
brush. When the onset of the disease is sudden a pheno-
menon called ¢ phyllody ’ is common; the stamens of the
flowers tending to become flattened into leaf-like organs
or ““ phyllodes.” An excess of starch in the leaves, and
the presence of vacuolated intracellular bodies a,hta.ched
to the nuclei of the leaf-cells are also often associated

with the disease.

It has recently been found that a sandal tree masking
spike in 16 i1s gemerally profuse in its fruitx.ng ?.nd the
veriod during which such a trce bears fruits is longer
{:han normal.

3. How caused : Neither the exact way in which
the disexse is caused, nor the vector or vectors that
carry the infection have yet been discovered. Elaborate
experiments conducted in Bangalore and North Salem,
by growing sandal plants on platforms al?ove the ground,
in cages of meshes of different guages, in cloth covers
with small celophane windows ste., go to show tsh.ab the
disease is possibly transmitted by one or more insects
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among a large group, which is being narrowed down
gradually by climination; the gransmission is by trans-
ference of u bit of tissue and not sap, from the discased
tree, by a biting insect.

4. Control measures : Tu areas where lrees are
already spiked the only method of control is to uproot
such trees and burn them. [n places which are in the
line of sprewl of she disease, n good precatibion is to pro-
vide the sandal with such hosts as impart a disease-
resisting capacity, and vsing four veined secds which are
belicved to yicld sandal with * aubogenic,” or sell resis-
tance.  Such plants in addition co the autogenic resis-
tance have an acquired one through proper hosts,

An extension of pos-culture methods on o cultiva-
tion on big mounds of earth -~ which prevent the inter-
ference of roots of unwanted species and ke the
pearest approach to natural field conditions - has given

the folfowing percentage of power of resistance imparted
by hosts to sandal (in Javalagiri in . Salem) :—
Azadirachta indica
Strychnos nux-vomica 99

Semecarpus anacardium

Cassia siamea

Acacia ferruginea } 80
Erythroxylon HOROEgynym
Murraya kenigii 75
Syzygium jambolanum
Zizyphus jujuba
Bambusa arundinagcea } 60
BUPCERIRIVE SR
ot ‘.?J'atropha curcas e 50

5

Murraya exotica . 45

Cassta montana ... A0
.. . 9

Terminalia arjuna ... AU

Dalbergia lalifolia

Lantana spp.

Acacia farnesiana 0

Albizzia amara [

Melia azedarach )

Mundulea suberosa

It is interesting to note that sandal does not at all
parasitise Phyllanthus, Grevillea, and Cedrela.

Tn the above locality certain injection experiments
arc also in progress (since May 1933), with a view to
introduce into the sandal plants certain snbsm'noes. that
are repellent to insects, and therchy preventing mse(?l;
attack and build up resistance to diseases. The Chemi-
cals used are Aluminium sulphate, pyridinge, strychnine,
nicotine, zine sulphate, manganese chloride.

lixeursions with the Research Ranger in N. Salem
no doubt related to other subjects of Iforestry as well,
such as rab regeneration, eradication of Lantana, re-
generation of sandal seedlings under Pm‘ent trees on pre-
pared ground underneath, with a v~1ew to a..supply of
stumps of known and even age etc. ; ithe rea.rm'g of lac
and manufacture of lac products.  An exhaustive note
on lac by Mr. 8. Rangasami has :Llread}l appen.rd. in Juune
and September 1931 numbers of this magazine. A
au- slement to this, giving results of further research on
lac since 1931 will be published in the next number of
this Magazine. \n hmportant :Lchievmn.ent; has beer? the
bleaching of lac and manufacture of silk lac

polish etc.
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.The College is indebted to Rao Sahib Mr. 8. Ranga-
T}anl], and to Mr. M. R. Doraisami lyer, for t,h:air
interesting and instructive discourse on various subjects
concluded by light refreshments | ’

— “ Santalum.”

KL RN

i
EXTRACTS.

—

1. Tropical Forests.

In a session devoted to “Succession of Tropical Forest
Types” Dr. Burtt Davy dealt with the evolution of tropical
African forest types and pointed to the presence of a consider-
able percentage of Indo-Malayan forms in West Afriea though
they are no longer to be found in Bast Africa. He attributed
this peculiar distribution to elevation of the land surface, subse-
quent to migration, with resnlting lowering of temperature and
desiccation of considerable areas of low country. [t was there-
fore suggested that low-lovel, broad-leaf tropical rain-forest
was at one time more widespread in Tast Africa than it is now.
The presence of a small but significant palmoarctic element
extending from Abyssinia as far south as temperate South
Africa indicates relatively modern immigration along the tem-
perate zone corridor formed by the high eastern mountain

chain,

The distribution of forest types in Nyasaland was briefly
described by Mr. P. Topham. The range of elevation within
the region extends from 200 ft. to 10,000 ft. and ai least nine
groups of forest types are to be noted. The biotic factors of
greatest importance in relation to distribution are local history,
bush fires, cultural methods, fallow periods, grazing and soil
rejuvenation by termites. In the absence of longterm fire pro-
tection experiments and of fuller local records, the ecological
succession of the different types is largely speculative.

The distribution of various Nigerian forest types in relation
to temperature, rainfall and eclevation was described by Mr.
W. D. MacGregor, and particular stress was laid on the succes-
sion from the open parkland to the moist deciduous type of
forest. Experiments have shown that over considerable areas
such a succession takes place with fair rapidity provided there
is a nucleus of deciduous forest sufficiently near to supply an
abundance of wind-borne seed and provided the area is protected
from farming and, in its earlier phases, from grass fires. The
importance of enlarging the area of deciduous forest as a check
to advancing desiccation from the Sahara was emphasised.

Mr. I. Richards gave a comparative account of three areas
of tropical rain forest situated in British Guiana, Sarawak and
Nigeria respectively. Each area was studied intensively rather
than extensively, and the data were collected 50 far as possible
in a quantitative forn. The structure was studied by means of

4
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profile diagrams based on measurements of all the trees on
clear-felled plots, and the floristic composition was at the same
time determined. The structure is fairly similar in all three
localltielsf An interesting point js the close analogy of the
forests on white sand in Sarawak and British Guiana, suggest-
ing that there may be parallel edaphic variations from the
climax in different regions of the tropics.

An eqological investigation of peculiar interest was describ-
ed by' Mr. C. G. Trepnell in relation to the application of
ecological methods to the study of native agriculture in Northern
Rhodesia. Various native tribes have discovered — some more
ex.actly'tha,n others — the association of certain wild plants
with soils of & certain type and are able to fix on the location
and decide on the nature of their cultivated crops in accordance
with guch observations. Efforts to advance the prosperity of
the country should be directed towards building on the founda-
tions already laid by the native himself, rather than to
hazardous introductions or innovations.

— Nature, 7—9—1935.
2. Molasses and Nitrogen Fixation in Soil.

In two recent publications, N. . Dhar and 8. K. Mukeriji
have shown that when cane sugar is added to sterilised or un-
st,erlhged soil anfi exposed to light and air, there is an appreci-
able increase in the ammoniacal nitrogen content; with
unsterilised soils the ammoniacal nitrogen is nine times greater
than that originally present in the soil. With sterilised soil it
is about three times as great. The amount of ammonis in
presence of light is always greater than in the dark. By the
addition of . mola,ss'es to soil which have been properly aerated
the ammoniacal nitrogen may become three times as great as
that originally Present in the soil. When the acration of th
sm} is less, the increase of ammonia is less gnd the soil becomez
acidic. It appears that in tropical countries in ordinary soils
the fixation of atmospheric nitrogen by the addition of energy.
rich comp,o_qnds 18 partly bacteria) and partly photochemisgf
The oxxdatlon‘ of the energy-rich organic compounds by air:
either by chemical induction, light absorption or bacterial action
causes the fixation of the atmospheric hitrogen iu the soil
These researches may be of considerable practical jmportance'
because the molasses available in the sugar factories. in Indi ’
are wasted af the present time. B

— Nature, 7—9—1935,
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3. Madras Fisheries.

The administration report for the year 1933—24 of the
Madras Fisheries Department, shows that the outstanding event
of the year, which has brought back some measure of prosperity
to the fishing industry of the west coast, was the return of the
oil sardite in unexpected abundance after an absence almost
complete for an unusually long series of years. The oil sardine
(Sardinella longiceps) is the mos! important economic fish of
the west coast, and its absence had reduced the fishermen to
extreme poverty Its return was just in time to save the industry
from extinction, though advantage could not be taken of the
fish owing to the prevailing economic depression. Samples
were examined twice a week and studied in detail. Research
in all directions is progressing, an important result being the
success obtained In keeping live pearl oysters under artifical
conditions at the Krusadai Biological Staticn. This points to
the possibility of eastablishing an oyster park which is one of
the principal aims of thie station. Opysterlings of 30-40 mm,
have lived in cages well over a year, during which several
have grown to almost adult size (50-65 mm.). There is evidence
of the larger oysters in the cages having spawned in captivity.
Spawn has been found in the cages, anda pycnogonid found
swarining in them had young microscopic oyster spat attached
to the lateral processes. Special attention is being given to
determination of age and rate of growth. Other investigations
are in progress including a systematic survey of deep-sea fish-
ing grounds by the trawler plankton mvestigations, fish eggs
and larvae, daily collection of food fishes and hydrographical
records, whilst technological research is not neglected.

— Nature, 7—9--71935.

4. Preservation of Game Animals of the British Empire.

Since the conditions in «Northern Rhodesia are fairly
representative of conditions i many countries in process
of colonisation, ithe report ““ On the preservation of the fauna of
the country” carries implications of more than local significance.
The most general of these is that game, on the whole, has
shown a marked decrease in recent year, and that tl}xs
decrease is progressive, in spite of the fact th&tafgw species
have, during the same period, increased enormously in number.
Natural sgencies, as well 88 man, have coutributed to the
decreage, Capt. Pitman attribates it, in the first place, to t_he
great rinderpest epidemic of thirty to forty years ago, which
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over vast arcas wiped out the ungulates, particularly bhuffalo
eland, lechwe, w aterbuek, bushhuck, pig and warthog. Bvr()r(,x
the ¢tock had tine wholly to recover, the Great War ecanie
along, and slavghtcr for the food of the forecs aZain reduced it
practically to vanishing pont” iy ecrtain of blic [)l'()\'illé(%‘
It roni tas disaster niost of {hie species livve never r(-co\'cred.
and i their reduced nnmbers incessant harrying by '1:Ltiv<->s:
armncd with muzzle-loading puns (of which nearly m25 000 have
be en registered by natives) has caused g prow‘xréssivé decline
and in wany localities hus hrought species b that pancity Of,
nlmfbc’rs which is the forcrunner of cxtinction.  Finally, the
coruny ol the ratlway  and the development of mining :L,reas

have l(‘dlti) thie death of several Inindred thousand herd at the
hands of Kuropeans.

.
~The goneral vesult is that fron districts here and there in
-\Y]”Ch they were onec conmon, speeies are disappearing : where
Broken Hill now stands was once one of  the hest ].mrtin”'
gl‘r)lm(]’s for ‘thv ereater kudu, the vhinoceros is all hus g;ron:-,
i',:m“ North-Eastcrn Shodesing the Blue wildeheest hag vanished
rons the Awemba district, (he leehwe from Kawwmbwa, vame

1Rt

generally from the Fort Roscbery District.  *
Nature 19-70-35,

3. The Forestry Commission.

TN :
, Lhe fands at the disposal of the Commig
deposited m a safe bank. If we look at the
pon{;t of view that it is not fhe forester
rodne i ', we vet dea '
Ef fmt:tsr;he Ellv]}”befl’ \\Et* g(]t a clearer idea of the economic hasis
estry. e forester by his lalour ; ‘ -
' ‘ s la and a coertain
of caront : ster &Certam  anount
Nat,-[-)lt:l ?thllby M material produees conditiong which enable
1 ‘Llc o] become his ally in the direction he derires ‘()n ( ] ‘
e . 7 ] N ) o ’
?as plice the right tree in the rght envip ]
growth factors such ag sunlight " 1 ¢ rntny hatural
o . ; and temperatur 1
suitable 0y . : DOtbire, with
;mp},i)}:; taomount of air and soi] hioisture, enahle tl’we lit\t)in‘t
-U;(f ' %],‘(‘l“gct to work. ul}d from the carbon dioxide of the uit
(““ 1 4 ;,.AJ . ‘]Lmonnt.ot mineral food aterialg from the soil
m\l er, which consistg mamnly of carbon, is produced Th,
Cog\tquutcuftl 18 cheap and abundant. The carbon frojnlx 'the mie
Li '1 x}oth_mg :lm]' the small quantity of 1inerals from t‘}r
( TWIge _ ) ; ]
the mst(“] idle t—.()lll is being put to g useful purpose, and as t; 16
woes onthe prodictive eapacity i o e
elIve eapacity 'R 15}
viable sylvicaltural 1 :mul"m(}nl)[ “: H)ll] ]T D under
| ! . ot L surdy then, sometl) for
hothing, with raw waterial mexhuustibley if prl)pélllx;“”“gdm'l
) y use » 18

sioners arc being
question from the
but Nature which

L4
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an attractive proposition. The forest capital is increasing in
direct ratio to the rate of growth of the trees. 'The forester
organises the industry in which Nature supplies the driving
power and the raw material,  The trees are his “workmen’,
which if properly treated are busy night and day with no ‘off’
time or unemployment. There are therefore, surely, a few con-
cerns in which wmoney, especially national funds, can be applied
with more safety or greater mutual benefit to all.

Fifteenth Annual Report of the Forestry Commissioners
for the year ending 1934, London.

6. Flying Fishes.

During & voyage down the west coast of Africa, I have
been watching the flying fishes, moved partly by vague recolle-
ctions of the contradictory opilions that have been published
regarding their flight- Without the literature L cannot make
specific reference to the controversies, but a brief” summmary of
of what seews to me the wmost obvious facts alout the ‘tlight’ of
flying fishes ay be of interest.

(1) The motive power is the sanie in the air as in the
sea : it is that of the tail-shaft musculature exerted through the
the tail against the water.

(2) The flight is usually started by a swift rush at a low
angle up to and through the surface. But if this fails, for
exanple, through jostling in a crowd, the fish is easily able to
make a ‘standing start’ from the surface itself ; a quivering
vibration of the tail launches it almost instaneously into full
flight.

(3) 'The same manoeuvre is regularly used to prolong the
flight. At the end of the initial skim the fish often abruptly
dives, but almost as often it dips the lower blade of the tail into
the water instead and drives itself on for another stage. This
may be repeated up to five or six times. 1t is perhaps the
easiest thing to observe about the actions of a flying fish, and
it is a never-failing surprise to see how short is the duration of
of the quivering dip and what a vigorous fresh impulse is
derived from 1.

(4) There is never the slightest sign of any ilnpulqe being
derived from any other source. The fins during the flight are
stiffly spread; they are used with great gkill as planes, but
never as wings.

(5) The flight is not a blind rush : while its way lasts, the
fish can steer and turn up and down the waves and along them

as gracefully as a petrel.
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(6) The usual end of a flight is a sudden dive with ghut
‘wings’. But sometimes the dive s preceded by a sailing action
with slightly up-tilted body and planes, Jike a seagull gliding to
rest on the sea—one of the prettiest things a flying fish does,

(7)  The flight is made at all angles to the wind, and in
any wind from acalm to half a gale. Naturally the most
diffieult direction is down-wind, hecanse the fish murt push off
at a considerably greater speed than that of the wind in order
to rise at all. For the same reason a down-wind flight is made
ina noticeably tilted-up position; itis in the nature of a
prolonged sailing to rest.

(8) 1t is probably truc that the fighes fly more freely in
sunshine than in dull weather, but they do fly under an overcast
sky as successfully as in sunshine. They are also known to fly
at night, especially when they are disturbed by artificial light.

A good deal of unnecessary mystery seems to have been
made about the flying fish’s flight. The real mystery is the
acquisition, by this one small group, ol a fin and tail structure
adapted to ‘flight’ and a singular adroitness in using it.

Nature 271-9-25.

1. Colour Changes in the Eye of a Grasshopper.

In 1916, Prof. Okazaki noticed that the eyes of a long-
horned grasshopper (Hexacentrys Japonicus) were jet black
when he collected the insects one evening, but on the following
day were golden yellow. Several other insects show a similar
change, and Hajime Uchida has studied the changes in another
long-horned grasshopper, Homorocoryphus lineosus. Surroun-
ding the cone of each ommatidinn are two principal pigment
cells whichwchange their position according to the intensity of
the light,' They contain black granules. Accessory pigment
cells occupy the interspaces between ommatidia, and contain
yellowish reflecting pigment granules, When the eye is exposed
to light, the principal pigment cells and the granules within
them retreat proximally, so that the apparent colour is due to
the accessory cells, In the d&rk-adapted eye the principal cells
entirely encircle the cone, pushing agide the accessory cells.
When light-adapted insects are transferred to a dark room, the
dlstg.l Inigration of pigment granules takes place very rapidly
during the first twenty minutes, and thereafter slows down, so
that the full dark-adapted condition is attained only after fifty
minutes. In the reverse process, the rate of retreat of the black

Pigment granules ip the principal pigment cells i \
0 the intensity of the light, pal pig 8 i8 proportional
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Forests and Forestry.
By, P. W. Davis, L E. §,

—

We publish hereunder the lecture delivered by P. W. It)a;v;:
Esgr, I F.S., Principal, Madras Forest Col{ege, a he
Government College Coimbatore, in November 7.9:39, the o jetc
of which was to enlighten the public on the wutility of fo;qs,;
and the aims of the Department. We feel sure. that ma' ¥ f
our readers will find in it a good deal of information o

interest and value. — Ed.

‘ , , o this

“ welcome this opportunity of gddressm _.thls meeting :
eveninIgW When my fr}i)gnd Mr* Duraiswauwy Al}éartﬁrtstnf.%g:ﬁ)an
ched e upon this matter, I told him that my ;s IeiseE()i Hon
was to dee the ordeal of a public platform. bat rfe&conviction
1 could hardly continue to urge with any deglll‘ee }?ort,l viction
. gtudents of the Forest College, who will 8 ;1 ccoine
upon Range Officers, the necessity for educating the p io
ForestF "e;% matters if I neglectcd the opportunity mysed.
XI;%H a,f"(c)ér thyinking it over, 1am very glad that I accepted.

For, times are changing. In the past the Torest Officer has

been content to go about his job knowing that hs was serving

i hat he was supported by Government.
thed co:;]i‘lle]anxllzl\zycgr?siittution, Forest Policy will proba,bl)lr) requlirl(;
Unbeyustiﬁed before critical legislatures 'whose mei exi'a;wm
. et]o take the responsibility of supporting or acqlzllqesii cgon-_
xlila'e‘;Zures which will som.etlli‘r}?es ‘f)eeﬂ' df:;ll:.a:}tlzfuéis’orzser :a.tiori o

i 1 . e ! . !
o T ‘vt'}i]lei xfc()):gctergimimsheg by the inc.r_en.smg'pressurx;lebgf
e alrj:tfon ‘on the one hand, nor by t_he increasing n:,li1 Dot
o pOE;Hed “wood substitutes ” for various purposesthaﬁ the
el Bven at present it is probably true tofﬁy Lhat the
opner. Department in India is the least popular of the G oo
Forest Dep rtments. In the Councils it 18 .stlgma.pggth_é_
ment Deps nd over-staffed, and by the cultivators 131 ihe
top.}:ie;Yi),aeait is regarded ‘a8 a wholly unnecessary scourge.
countrys

i —t
Neither the educated classes nor the general PUblé‘: a:}?e r&eucs;f?
e] c ' ‘., .

a modernism—

s try-minded ”; in other wordg, | 1

in the eci(;rsglyyof man is inadequately r_eg,hsed ll[)r}; :ﬁg

forests ’nf ople. This is not altogether BUprising. e

ID&]Ol'lt,y o}p ({)n;&n and more especia{lly' the tO‘WIlSn; ,t €

eyes of c;;‘:egl;zex;ts an uncomfortable primitive state of nature
forest re
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which he has managed to escape from. “Naturc in the Raw ”
however thrilling it might appear in the comfort of the cinema,
somehow loses its attractiveness at first hand, Most people if
they enter the jungle, stick to well.worn tracks, and are quickly
dismayed if by chance they find themseves surrounded by an
unheeding tangle of vegetation with a risk of losing their
bearings.  And such a predicament ig certainly unpleasant.
But except for shikar—-a formn of amusement out of the question
for most—there is little disposition to twrn to the forests for
recreation.  Apart from thir, let me attemnpt  to summarige the
reasons for the general lack of appreciation for the work of the
Forest Dept. First, the Department has to manage the forest
in the general interest of the public, and not for individuals or
for smiall local conumunities ; therefore the local villag('r' is apt
to regard the safeguards iniposed by authority as an unnecessary
restriction upon himself, Secondly, forest areas are gituated
on difficult country, so that the work that goes on there is not
cvident to the general public, Thirdly, the practical results of
forest work are generally evident only after a long time, which
may bea generation or wore in the life of huwman beings.
Fourthly, there is a very general lack of appreciatjon of the fact
that this Department is concerned not only witt the present
generation, but with posterity. This is one reason why fbrestry
cannot be left to private enterprise, bnt is essentially a concern
of Government which can afford to be long-sighted, Fifthly,
in localities where the aren of forest is proportionately sinall
when compared with the needs of the people, the interests of the
people and of the Dcpartment gre bound to clagh. The rights
of the State must appear very academie and largely meaningless
toa man who with  difticulty lanages to keep body and soul
together. You will sympathise with the poor man, and not only
you, but the elected representative of the people of that District
will sympathise with him too, What is generally forgotten in
the sympathy is that there are large tracts of country where all
trace of forest has long since disappeared and the ryots have to
do without the conveniences afforded by a forest in their vicinity.
1f you allow the destruction of the forest to continue, other
tracts of covntry will also very soon be reduced to the same
copdition and the ryots will not then complain!  The forest
exists as a grievance only g0 long a8 Govermment atterupts to
prevent its destruction and to regulate the utiliration of itg
produce so that not ouly the present generation will get the
benefit but its song and daughters too. 1t should he axionatio
that Government ghould not seek to derive a great profit from
such village forests, and indeed it does not do 8o,  Ag you know
many such forests have been handed over to village o
¢¢ panchayatg
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to manage—and it is to be feared that in many cases thg tr:nsofgi
has not been to the benefit of the folgigﬂ(f,r lgl;rhg:ogg:rml;y olt)her
man who has lost hig house, say 1n & 1 .

causes beyond his con}t)ro_ll,d ¥L1ayT§}{€;t‘:hfll:eofgffizt g;é;‘f;’iﬁ
yamhboo or thatch to rebuila 1it, 1€ vaine >
L?f:;grml extracted from the forests by rjg}%*;imld?fsth?ret:;s
Presidency amounted in 1933-34 to s, 85, Lt - dearly for
no forests in the neighbourhood, a man has to %a'y T ho has
timber, bamboos and fuel, his cattle are poorly fed, an in hie
to utilise the cattle dung for fuel instead of for mf’mbu(x)xf g
fields. et us look at the question from anotheé' _POI?) exidons .
The lagt census returns in 1931 gave for thle Mgt;tm;tic; of fue}ll
an average population of 332 per sq. ““fe'ﬁ cople requires
consumption show that an average family o thve p ﬁeures .
from 5 to 13 Ihs. of firewood per day: these fé{el onsUTL
obtained in towns where as a rule rigid econoz;Jy md lfor cooking
ption is necessary, and this wfemhOtn]ynt(:uf:reag:fifeigure 5 8 Ibs.
purposcs.. Bt we will supposenfnfu;; demand of 86.6 tons for

er dny. This works out to an ' : § toms tor
232 p{'}(’)ple, The annual yield of an acre of forest land dep

very much upon conditions of goil and cln}l)mtz. 1/‘15‘?; d(;ggscig:
unules of the plains will yield only abou {-,' ;o
';mrg acre per annum, whereas the bluegum plantanx;l):;s] 0 Thg
ilairis yi tons per acre per a 1.
Nﬂ{{lriﬂ fyx]oe[k;()?:q;ns:m}; ;}L)SL xlqgid to ,qirize about £ ton geroacre per
. I% tl»m£ in order to supply the needs of 332 peog}]e
:x?:nc':‘]gb G.or 178 acres must be put aside for every square mile

the production of domestic fuel. This amount:l to fg gif
o ]ft}r)e land surface—over one quarter, whereas I;e p‘dp !
C?nt Of f’o‘rolsvtﬂ to the whole area of .the Madra};s 568;,1%?153_’
ztmlr(x:zm(:ts to only 11.4 per cent. Evenin such a heavily

s .
trialised country as Belgium, where the popul:atx:xfle;r?sli)gg vggr
655 per sq. mile, the ratio of forgst to _total l.a,n. vGermany  pet
cent—that is 20 acres per 100 x'nhabltants ) m(apatt any with
a population of 300 per sq. mile in the couilol(:)yinhabitants- he
cities) it is 23.8 per cent, or 50 acres per habti e
France, the ratio is 18.4 per cent, or 60 acres p

; t too much
. {adras Presidency has not 8o m
ants. So that You 506 Mz:ri:on with even the most industrialised

j com . 18t
forast o ];]ndgte}?ebxzor]d,pwith the exception of Gt f)f;f;’gf 1%2
PR ht aetonish you to know that out of &na,ller O o of
fock 1 e ntries in the world, only 17 have allsrmnuch larger
oot trv. and 97 have a larger and genera lydin Buros
fortp'ﬂteg(:):r&hg,rmq The ratio for all India é;:;c \I\I'hicg in aps
-ratio, tha as, Ao is 03.8 per cent, .
e igg:rzm;:)frnt}})noeu:v?m.tlllxrsdilga,rds the world production and
an avers

5
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consumption of wood, it is important to realise that wood is
still the basis of modern civilisation ;  you arc sheltered by it,
you sit on it, work on it, sleep on it, eat off it, read fron, it,
write on it, and are becoming increasingly clothed by it—you
way even bhefore long be eating synthetic wood produacts.  Thig
18 the age of iron, steel, coal, steamn and clectricity, and one
might add, of chemistry. The world production of wood anounts
to about 56 billion cw. ft. which is an average of 32 cu fi. per
capita ora cut of T3 c. ft. per acre of forest. Over half of it,
30 billion c. ft. is cut for firewood, and 26 billion ¢. ft. is suw-
timber. On the other hand, the total quantity of wood grown
in the world is estimated at only 38 billion c ft. a year.
Although this figure way be an under-estimate, it is clear that
the annual growth is not replacing the annual cut of 56 billion
¢. ft. It is probable that somie time yet in the futare, the tropical
hardwoods will occupy an increasing place in the world’s
markets, but for many reasons, which I shall touch upon later
when dealing with the present situation in India, the crux of
the worid’s timber supply problem will rest in the available

supplies of conifers and temperate hardwood forests, for the
next generation or two at least,

I have time barely to mention hero the various important
bye-products of the forests, such as fruits, gums, oils, dycs, tan-
nins, and drugs, of which the total value is very high,

Now having established the real need of forests in supply-
ing the basic requirements of human society, I must tell you
something of their indirect value for the well-being and hap-
piness of mankind, and of the kind of problem which every
country finds itself up against at some time or other in its
history. 1t is unfortunate that these indirect-economic, cultural
and biological aspects of forests usually find no place in public
education, although they are watters of nation ] unportance.
Of the cultural significance of forests I have hardly time to dwell.
The poet and philosopher Tagore hag described at some length
the part played by Indian forests in the development of Hinda
civilisation and philogsophy in hig book “The Realisation of
Life”. The great anthropologist, Sir James Frazer in bis classic
work “The Golden Bough” comments frequently upon the role
of trees in ancient cults and folklore, a common heritage in
one form or another with 1,0st of the races of mankind. Thig
18 but natural, for primitive man grew out of apnd was largely
dominated by the forests ; but in time he learnt to dominate
them. When ‘civilisation emerged, it was not in primeval forests
but in landg of comparatively scant forest and considerable
Pastureland. Since then the pressure of growing populations
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i ushing back of the forests of the
has caused the C'Ve-zg(;oilnlsmsr;ﬁf(;(gng OI{;, perhaps fafs?;e?r th‘aﬁl eare;‘f.
globe and the pl(')c-est jand, the customary primitive me ({) i
On the edges of .tOI know, 18 to cut down the vegetation, ;ltr
agriculture, 8 yogds ash to a soil already rich in organic matter
the debris which 2 gon or two and then repeat .the same process
raise Crops forlq Feaothod of travelling cultivation, known heﬁg-
clsewhere. uT o is extremely wasteful, and it ev'entuah.y
abouts a8 Pon“wGovernment in Madras early recogmsedht t;s
mear” rum-athn'.t d it in waste-lands about 1860. Parentheti-
foct, and propible 1ark that the Forest Deparatment now per-
cally, 1 may ht‘i.ri%;euégl \employ their treydjtional methods ;;l
wits Jangle forests under proper supervision, and along with
G e of ddy or gram are planted tree seedlings
the Cefle&]pcc::igz Oqto ptz;mtythe %riginal forest is in time replaced
of good species, :

' : 7 let me
by one of greater economic value than before. Now le
Yy

~ appens without proper c?ntrol
quote you a’n,e;{-nlrl,)plel 2~fefe‘\~rhta(;t t};le} I%ileshwar Magane off I}\lasi‘lr(i
of such cultiva 0 K nara. This being formerly a part of the t
nod 'lj&lUk 0 an inherited right to the farming of Wmi}?-
Nair kmdo'm, whe;:: it was exempted by Government fzolm dBe
la.ndq g ]‘z;(():gd ,elsewhere last century. These waste ager:
vestrictions 1 farmed by resident landowners, not by jva.dnth )
B wedreolit; might have been reasonably expecte ta
ing e, :rq knév{/ how to preserve their own mg,res:a.l
theet landovgl J(,:imi Settlement Officer, M_a]abar and S. denaa
In 1894, thef 51)1( “‘,q ~— “In these villages 1 saw hundre s,'fncz
reported us foc(:es‘ (;f the most dismal waste la_nds. Thei sutx aof
thousands, ¢ a&shed away and the land consisted of s 1‘eersable
sol md bo(ln ?Yth a few tufts of coarse grass.and some H;]Be[ner]v
laterite rfqlc ‘ “illh re officers admitted that this had kl,:’entig;) erly
Bhrru; zu}nr]f; \;m‘e:i)ning property gpzletg (E)h(;g&;:e:euntlzzndition.”

e ivati sed i ‘

:;;at ku;n ;iitcﬁxl(::;;trx&r;cgagf r%(/ls;e Coast soils knows that once
Anyon

i e
hey are exposed to weathering in{lugnci, tl};e};hguﬁl;iy “}’:rcgn?n
they ite rock, which is truiy oo
converteq o ]étttelt];he words “The surface smldhs?? be?;lr“&seg
barrenne:a,S- these ought to be sung as a .ugje,of desola.
ed awt?]yt tl; Jand is committed to an ab?rélénatlo;;nds aprend
mean tha . the swan-song of those
: t have been . : and prosperous
tion. It mus hich once supported vigorous beloaist

ss the globe whic civilisations the archeolog
xlrx?munities, the ruins of whose e Gebris of their own

is now busy picking out from the ¢h as those in northern China,

. su
reckless mismanagement; la;dBNorth Africa — desert country
)

: Spai ] .
Asia m};m;;r’e e(g}:ifgeéhruis have disappesred until the earth
where the tr
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is turned into a saline wilderness, 1t has been stated that the
ancient Maya civilisation of Central America had to nugrate
becanse it becanie choked up with nwnd washed down fron, its
own cornfields on the hill-sides.  First the fine topsoll is wagh.
ed down, then the fine sand and gravels gullics are quickly
formed, and then with ever-increasing rapidity are brought
down soil, stones and rocks as well on the fields helow.  Then
follow floods in the wet scason, drought in the dry season,
wells dry up, irrigation works silt up, eaitle die, people
migrate. That is the order and logic of the process, once the
natural vegetation of a region is destroyed.  Don’t think this
1s confined to hot regions.  Norsh Ching is tamperate but large-
ly desolate, and we’ve all heard about Chinese floods.  Tiet us
take France: by the middle of the seventeengh centnry her
forests were heing subject to sucl devastation thiat one far-
sighted statesian recognised that the existence ¢f the nabion
was being imperilled by their destruction, and he gave express-
lon to a phrase often quoted since — ¢ Lia France perira faute
des Bois” — France will perish thronoh lack of woods.

Lict us take another ten:perate country — oine of the richest
m the world — the United States of Aurerica, and see what
has been happenning there.  Aw you know during the last
century and the pre-war years of this cenfury, the surplus
populations of Wurope migrated there and opened  up the

wilderness by leaps and bounds at g pace unequalled elsewhere
m history,

The settler had never heard of conservation; hLe wanted
every acre of good farm-land that he could lay s hand upon
to put under the plough. And these were s0ils ol magnificent
texture and fertility, legitimately applied, one nicht think to
the purpose of agricnlture, They had been proteeted through
thousands of years by wantles of elimax vegetation in
natural cquilibrium, representing conditionsg of
orption of rainfall and Imaxinium crosion
removal of that vegetation these soils were therefore sudden]
exposed to the force of torrential rains at one scason of 'th)e:
year and to fierce degiccating windg at another season u,ud:
subjected to crosional processey of quite a new order, with the
result that topsoils have heen washed away or l)l<;wu away
l\?eiviéﬁgdexpased a Ta\vl 1ntr_;m:tab1e stll>sr)';l, Permanently inipo.

_ and often unsuited for agriculture, It hag be
estimated upon the hasis of recent soil erosion gupye (t} t e
utility of 51 willions of acres of onee good fa,rmlmnd/y? mbthe
destroyed largely by gully erosion. ‘ 1 been

perfect
maximun  ghg-
control. By the
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From another 125 millions of acres, still mostly pnder
enltivation, the topsoil has been Waghed o.ff by surface dr@mage.
The annual loss to the country is estimated to b:a in the
neichbonrhood of $ 400 000,000, or approximatety Rs. 1,200
mnﬂ'ons. Nor is the farmer the.only one concerned, for many
large public works have been ruined. Qut of 13 power dams
in the southern states, 11_ have had to be abandoned becquse
they have filled up with silt. The dam across the Colorado river

ot Austin, Texas, filled up with mud to 35 % of its capacity in

: nt to be clear that 1 am not referring solely to

tglgz};ii;zji; olfw;n absence of forest conservancy, but to the
wholesale removal of natural vegetation, whgther f%re}s]t o;' graszls,
the breaking up of virgin soil with the plough, an‘ t eh rg,mp%
ino and destruction of forage herbage, by the lzuge e(zlr S?.Od
cattle. Let me now give you some actual figures ir?e

experimentally from control plots. Increasing the. vlege a 101;
from 16 to 40 per cent of complete cover, and the txep acemend
of certain species by others having a more4ex enSIV:: and
fibrous root system reduced surfage run-off tby Gdepﬁlr 821111' f’oiﬁa
rainfall erosion by 54 per cent. lh)gpenmen 8 mfa, Snlifornia
bt Lowderwilk showed that surﬁqml run-off %1? urré ;1;;
bz};re surfaces exceeded that from litter-covered 53 f:lz(mices ndy tha(;
30-fold, and erosion was greater by 50 to 6,00 -f 0 ,bea nd that
forest litter continued to function in this respect tar bey ; ;50

oint of complete saturation under an artlﬁm.a,l monsoon o} ‘
b ¢ rainfall in 23 days. It is on hilly country where
1115?.“8000[“6 in as conservers of water for stream-flow and to
e ase underground seepage, and this they do better than
oy ther vegetable cover. By breaking the violence of ra';,ns’
m'lg ({o increasing the absorbtive capacity of the soil, they
o ythe urgency and volume of surface run-off to no
mducih obtains in level country. I must mention tha!; there
pzorew &ugoil Erosion Service in America, formed with fthe
:)Sb;le(c):t of arresting destructive prqcesseso fﬁ,g otfO e}(}l;s:m:lo%d a{;;;

qner is re

D er 'llp-ég-f?‘i\t;é al(l)dnlen)facl);ge(;ad hav% wore out three good
mterwewt ;éen us, and I guess there ain’t nobody can tell us
m}l;“:‘,gtsedz about ;t.” That is the attitude of many farmers.
wha

: ive propaganda is not confined to

The necessity fonlrte}()i:sctar;;so?)s a?reg now having their_effect;

any one countrl)l’-coun-ties of the civilised world has been born a
in pra,ctlc«'b”}; ' appreciation of the value of forests, a broarder
new a,nq bet erciff)tll?ng forests with improved farming and gragz.
outlook in 2880 nd the awmenities of the countryside. In the
E’é’ c%n(g:;::ssth&e Federal Government i8 sponsoring the new

nite
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great Shelterbelt Project throughout the farms of the oreat
region from Montana and North Dakota in the north, to P'exas
m the south, and has voted a million dollars for it during the
current year. In Italy during last year alone 12, 774 hectares
(33, 350 acres) of denuded land were reforested, 386,000 .
metres (13,626 000 c. ft) of retaming walle were built to restrict
the erosive force of mountain torrents and prevent landslips,
and 1078 kilometres (669 miles) of forest roads were bl
improvements to mountain pastures have been started and

national recreation parks have been formed, which you will
agree is no mean effort.

1 ought not to omit to mention the important hydrological
role of forests in level country. Their inportance has long
been recognised as an effective means of
swamp-land,
malaria.

draining and drying up
the breeding places of mosquifos  which carry
The dune areas lying between the Gironde and
Adour rivers of the Tiandes district in France provide an in-
pressive spectacle of the improvements brought about by fix-
mg the moving sand-dunes and reforesting the tract with
Maritime Pine, of which the French Worestry Dept. 15 justly
proud. A hundred years ago this strip of land, 3 to 4 miles
wide and 150 miles in length was little hetter than a fever-

s@ricken'was‘te supporting a sparsc and poverty stricken popula-
tion which lived by sheep grazing. Today it has become a

rich and prosperous region, giving protection to agriculture
and to nunierons industries connected with the forest, while to
visitors it has become a famous health-resort. The reclamation
of the Pontine marshes near Rome is another illustration in
point. Conversely, the clear-felling of extensive areas of forest
in level country tends to a raising of the water-table and
swampy conditions. Those who object to any forest in the

plains where rainfall is considerable would do well to remcniher
this fact.

I have talked at some length upon the lesgong and experien-

ces of other countries, because it may he taken for granted that
if fo:tests and natural vegetation exercise such an lmportant
role in temperate regions, that role cannot but be enhanced in
tropical countries such as India, where the forces of nature
work more quickly. The natura] vegetation must be preserved
at all costs in the places where it matters most, even jf jt does
not bring in a rupee to the coffers of the State. Now in actual
faqt the forests of India are g very valuable property which
rings In & direct revenue of crores of rtupees, In the year
1982-33 in spite of the unusual depression the net s)ury)l
tevenue was Rs, 84,14,408/-. Yet In spite of thig fact, h[u]lil:.
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is & timber-importing country gnd the ‘satul-atiox:he[;‘o;ganig;
timber is further removed 1n India than n any Qt' ountry
in the world. Let us consider the econouic position

Indian forests.

The fact is that in spite of her 100’%)405?.1;22?;31?
-« -rved and protected forests, India zfnj)orts abou a i °
s ];‘e sroduces. The value of Teak alone, imported mostly
??o?neBllnma amounted to an aggregate of 229 thousand tons
i the three ’yea,rs 1928—30 1n addition to this, the post-\'va:r
;xi/erage of imported manufactu re<33 tiI;lble)I' Jrgotll]:ki};&aeyoei iu;r:(i
is in the neighbourhood of ks hs @ yes
?J;;l:]ei;e:;érjgslﬁpon papegr and allied ]mat]grmls fa‘;};mtl"i 3};;;‘:);:: 1(1)2
: ally. These figures should go far ¢ .
;gz}s,):?iin?;lnndu foyr titber must gfgo on 1;1101;633:ngonllxilnt;e;pf;[tlirheé
j / stitutes for wood n
if:fﬁtei. thﬁ?ollllla[gig]:lt]bask why the Forest Department cas:;)(z
supply 1ore timber for the home m@rket when therehaé)pea.more
I of it. 1 hopeto have time to explain that in
P E(')l u;:fer Lavge timber merchants and ;mporbers are no-
s::?;usly conservative and are not readily 1ndqged :g chs.;ldgse
their habits all at once evsn were]\‘nt'sl zmblfetic]()e ?ﬁ\sltvoiry OE, }%mesé
T i us. remind you a little of the Y
}\ggﬁn&ii?r];ti{n]ll l in India an(% of the difticulties \\:thﬂ btjisetf the
rotagonists of forest conservancy. A sepzu'?,te forest adminis-
b tion only came into existence in India in a small way in
t115,:})16 The first milestone in progress was the pr?'mulgg,txon of
an A;:t called the “India Forvest Act V11 of 1865 wglc}éivxéa,rz
desi- aed to give protection to the forests as & 'whole an Ow((:)rk
of ﬂ?«; Deparnuent authcg‘ity to cm:y;\flﬁg (:(\;eltf) nte);ieesa:gis Act.
However, the Madras ‘overpmen , ) c thin Al
i >rovince, stating that the Penal Code already
&Ir)g\llli?;e«iﬂ)foih:vei;Ocontingency %ikely to arise. ‘In 1878, a n:}:z
Ect was brought into force which remedied certain defiacgs' mwit,h
old act of 1865, and was extended to all prox{zl‘nces ;,nt nfl:ffa,ipg
the exception again of Madras and Coorg. .lhe_f 8 ati Orjties e
e e merel of Foress, Sir Ditrich Brandi
r — General of Forests, )
e thegnl;iie;fl(:n in that year pointing out that there had been
;nt:nl(]ijency on the part of the Government (;f Liag)rsés(s) ?egyl:v]?t;z
i the State to the forests, or at leas ‘
:]tlor\:t{;; }glt:al?lf. While other provinces had gone ‘ahei? 1332}1;(3
demarcation and separation of lands to be gemmnexzeyi;{ thi;
tained as forest, no adequate progress _ha% . etep hfnaé e n this
Presidency. At long last, and due to Sir e 2rlc IS fforts, X
Madras Forest Act was passed into law in 1882. I men )
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this for a reason, and that is to point out that the supersensi-
tiveness displayed by the Board of Revenue and the Government
time after time over a period of no less than 80 years of
British rule upon the question of the rights of property — lead-
ing as it did to the serious detriment of forest and waste lands—
nevertheless furnishes a very cowplete answer in itself to the
charge that Government have been unsympathetic towards the
legitimate interests of the ryot. But the result was that when
the charter of the forests was eventually conceded, and forest
settlement procecded in earnest, the Department entered upon
what was largely a bare and depleted heritage, which nothing
short of a century of conservation and scientific management
could put right. The whole work of the Forest Department up
to the beginnings of the present century in this province was
taken up with forest settlement, with regulating the activitics of
timber merchants, organising an eflicient protective staff and
with building up the foundations of sound forest administration.
"There is one pleasing exception to record, and that is the instance
of the Nilambur Teak plantations. These forests were started
by an enlightened Collector named Connolly in 1840, and a
large area was gradually acquired by lease and purchase by the
Government, and these now world-famous plantations were
planted up in the Nilambur Valley and surrounding country.
By 1918—19 these forests had yielded a nes financial return of
6.9 per cent interest upon all the money invested in them, But
these as I say, are an exception. In the rest of the important
timber—bearing areas in the Presidency, the trees are still most-
ly young or immature and will not reach an economic size for
cutting for a considerabte time to come. In the meantime, we
have to harvest what merchantable timber we can find in the
natural forest, and this unfortunately is often in difficult and
remote country. You’d be surprised for instance at some of the
places the humble railway sleepers come down from. Another
difficulty about our natural forests is that they are such a mixed
lot. There’s an enormous variety of species intinately mixed
up together, of which at present only a sadly small proportion
are merchantable at a profit — and of course the more remote
the locality, the fewer the species worth cutting, for the cost of
extraction is 80 heavy. Then again, timber exporting countries
are generally able to utilise their rivers for floating, hut only a
few of India’s rivers are adaptible for rafting logs down to the
coast or to sale depots, so that road transport, which is niuch
more expensive, must be used instead, In world markets outside
India, there is a demand for a few of the cabinet woods but in
limited quantites and for high grades only, and it is hard to
satisfy these exacting specifications from forests which have

93

suffered in the past from fire, misuse and neglect. So now
perhaps you will better understand my earlier statement that
the bulk of the world’s timber supply must continue to come
from the temperate forests for some time hence, which in
European countries at least are under very intensive manage-

ment,

I have stated somewhat crudely, the difficulties which in the
past have been met and surmounted, and of the present
difficulties which are largely of a physical nature. But I don’
want you to infer from this that forestry itself is a crude
and amateurish business. Conditions in India force us to
undertake in many places types of felling which are admit-
tedly no more than a provisional makeshift, there being
no other method of utilising the mature produce in these
vast irregular forests with which we have to deal.
But forestry is more than just cutting trees; it is a science
and also an art of no mean erder. It is the cultural and
management aspects of forestry which are by far the most
absorbing, and give to forestry its peculiar fascination. I can
only just find time to touch upon its principal characteristics
now. In the first place, forestry is almost unique among man’s
several activities to exploit the natural products of the earth,
because forests are living products of the soil and so unlike
mines, they can under proper management, be renewed and
made to yield for perpetuity. In this sense, foreet crops are of
course not unlike agricultural crops. But there are certain
differences. Forest crops are wild plants, scarcely modified by
cultivation. Then they are long-lived crops, not harvested
annually, but only after long periods of time. In agriculture it
is essential to till the soil, to manure it, irrigate it, drain it, and
so on. These operations are necessary in.forests too but over
very large areas, and using only the resources which Nature
herself uses. Tilling the soil is done by the tree roots and by
the soil fauna, which burrow and push aside the soil; fertilising
the soil is done by the fallen foliage which is resolved into
humus ; draining the soil js done by transpiration from the
crowns of the trees, and so on. The relation between soil and
foreat cover is therefore much closer than is the case with
agricultural crops. The forester’s methods therefore boil down
to a judicious manipulation of all the natural implements at his
command which affect forest growth, especially that of canopy.
The science of forestry consists in recognising that forest
vegetation i8 not just an aggregation of trees and other plants
brought together by chance, but & community which has arisen
and developed according to definite biological laws as precisely

6
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operative if not yet sgo fully summarised as other natural laws.
The art of forestry consists largely in the forester’s skill in
estimating the sum of the various interacting forces upon any
one spot, and thus utilising them to the best advantage.
Forestry for this reason might be defined as applied ecology.
In nature, the least change in topography, exposure, depth of
soil, climate, etc. means a corresponding change in the character
aud composition of the resulting vegetation, its density, rate of
growth, height and other things 1t has also to be remembered
that directly man enters and interferes with the natural forest
he creates artificial conditions, and Nature has a habit of
protesting sternly, if she is too flagrantly outraged.

1t is & commonplace no doubt that it i8 one thing to exploit
& forest and another thing altogether to replace 1t by as good or
a better forest, and with crops arranged in a certain order,
This however. is one of the forester’s main preoccupations.
Two main principles underlie good forest practice. 'Lhey are,
first, the principle known as that of the sustained yield ; second,
the principle that the harvesting of the produce and its renewal
must be practically identical or parallel operations. The first
principle is dealt with under the subject of * Forest management”.
Briefly it means that if you have a crop which is to be harvested
at say 70 years old, you must have only one-seventieth of
the total ares of forest under crops of 70 years, a similar fraction
under crops of 69 years old, another seventieth under crops of
68 years old, and so on in & complete series of age classes from
1upwards. It does not of ceurse matter whether these age-ciasses
are separated out on the ground or whether they are all mixed
up together throughout the forest, so long as they are there.
By this means you will have not only a constant yield year by
year for ever, but you are sure that you are harvesting only the
snnnal increnient upon the whole forest, which corresponds to
the interest upon your capital — in this case your growing-stock,
You will not be eating into your capital, nor will you be letting
it accumulate unproductively. 'This state of affairs is the ideal
aimed at in all scientific forest management ‘I'his will explain
why a cowparatively small pottion of your forest can supply the
market requirements at any one time, and the rest of it is
growing up. Then, in order to renew the old crop, according
to the second principle, there are a considerable nuimnber silvi-
cultural systems in vogue, which regulate the type of felling,
and the character of the forest itself according to the species
grown, the soil, the topography of the country, and the general
requirements of management, These general systems have
reached a very beautiful degree of perfection in many Kuropean
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Notifications Rclating to Rangers

2-12—35. The following promotions of Rangers are ordered :—

With effect from 3-8 ;
. ~8-1935, vice, Rang s
First Grade. dismissed from Se":Uice & anger K. P, Benjamin,

I. Mr. A. Rangan;
. Al ganayakulu, from Sec
First o : D , Second grade, permanent
pcrm::nrell(llf &Ugr))o‘ml} ) 2. Mr. H. Thammayya, froml ’I‘ll:i]r](rl];r:'tulto
Nagar oo 10, Lgoxld grade (temporary) 3. Mr. A. K Kun" "
A M‘r 0 IIP (é’lllltll grade, permanent to Third gzm(le. (tt.:mDOl!':ll'm)l
(tcmpo[:ary') . su )lﬁyy:ll\,jfrom Feurth grade S. P. T, to Fourth gl"l?’](:
. cS, r. M. Narasinga Rao N . f i e,
ﬁ;r:la}x;efnlt to Fourth grade S. . T. 6. I’I.\L\‘/yul((l?i‘slt;:?:nl;"lgtgf L'l’ilfi‘&
Sillll] (r(l)ntxlbgl'{"{;lc‘ AS. P, T to Fifth ¢rade (tcmpora‘ry)' 7 A‘ly\l/!v::
'l‘ 1\,1 ow h\x y grade, permanent to Fifth grade § i’ 'l" 8‘ Mr
(lémp.orlrlxs)nnn(l)aclmrya from Sixth grade, S, P. T, to éixlh'm dl‘
rary). . Mr. R. Thangavel Pillai. from : ade
! ). . angavelu Piilai, {rom Seve rade
Fr(-(’)lll)nagn*e”t to Sixth grade S. P, T. 10. Mr. D.V eKIL'lngtWhr'lﬁ::dL
" ]\'L;;}vut]vth I;E'f‘n(lc S. P. T. to Seventh grade (temporary), Ii. Mn:
12. o \g‘,:[q_b ‘s(:;, tc,llljpgmry Ranger, to Scventh grade S. P 'l‘.
1z, . d N | 4 faree > ; ‘ '
cradn, 8, Lrained Forester, to temporary Ranger Seventh
11,

With effect from 3-8—_1¢ iop I
Ayyar, First grmdo retiredi‘;)is’ vice Ranger T. K. Ramaswami

1. Mr. K :

grade (tempoﬁl'r;)\' 1\7‘"‘(1&1:"I‘h?‘mgecloml m&ldc permanent to IFirst

o o . r. Sankaran Nayar, from Thi g
Fl-torr:?‘lll.}ellt. }O Second (temporary), 3. Mr. K. S:lnl('lli')"lllx;axl"ll]\l':i:rklgg
o l”o‘qlt: grade, permanent to Third grade (temp'Or',er)‘ "4, Mr
gr.a(lél('tt::kl-'R-;lo Nayudu from Fourth grade, S. P. T. to Fourth
Fourth ;lm[()l(:‘*l}lyl); '1‘5' C. Vasu, ifrom Fifth grade. permancnt to
TR rr'\ l ( - O, Mr. AL Vyasalu, from Fifth grade, 3.1
Sttt grade {temporary). 7. S V. Nawvalinga p-”,-' .
\-I:T( 1I¥1:1(‘lc‘ permanent to Fitth grade S, pP.p hg kiw”? Rl l“l ’hmn
(\)u UM:.”Z;? ltrl‘or‘n Sixth grade 8. P11 ¢ Si.;th ﬂr'ld'f'(te.m (I)‘:mf’ﬂ)‘
; Tt Seventl o y r. L. Venkat Rao f S
t\ . l”. »lo ?L\cllth grade (tcmpor.lry). 11. Mr Vrolg']m f’?(‘:ll(:?:h
fomporary Ranuer, to Seventh grade S.p. T, 12, Mr. M. B, Kalappa,

raincd Forester, to temporary Ranger, Seventh gra;le.' P AP

1L

With effect from 1-11-1935, vi
ith , vic int
gam Pillai, Fourth grade, retired ferRZe'i%j':eS" M- Srintuasa.

1. Mr. C Vasu, Fourth gra 3 T h
o ) "‘ ) r (l(,', B [). ] to F()l grade llx)()
Idl)), 2. Mr. I. KOlldiltllUanllndill], from Flfth l}:t”lder ]()l:rfttl(':ltneﬂg
(3 ) (4

T S,
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to Fourth grade S. P.T. 3, Mr. S. V. Nagalingam Pillai, from
Fifth grade, S. P. T. to Fifth grade (tempomry): 4. Mr. Abdul
Khalak Sheriff, from Sixth grade, permanent to Fifth grade S. P. T,
5. Mr. P>. Subbanarayand Ayyar. from Sixth grade S. P. T. to Sixth
grade (temporary), ©. Mr. V. Veeraswami Nayudu, from Sc;vcnth
grade, permanent, to Sixth grade, S. P. T. 7. V. Rangachari from
Seventh grade S. P. ‘I to Seventh grade (temporary), 8. Mr. 5,

temporary Ranger, to Seventh grads S. . T.

Rangamannar Das, . . :
9. Mr. M. Gopalaswami Nayudu, Trained Forester, to temporary

Ranger, Seventh grade.
IV.

With effect from 1-12-1985, vice Ranger A. Rama Hebbar,
Second grade. retiring from service :—

1. Mr, S. Sundaravaradacharya, from Third grade, permanent
to Second grade (temporary). 2. Mr. S. G. Venkataramanau, from
Fourth grade, permanent to Third grade (temporary). 3. Mr, T.
Kondathukavundan, from Fourth grade, S. P. T. to Fourth grade
(temporary). 4. B. V. Vaideswara Ayyar from Flfth gracde, perma-
nent to Fourth grade S. P. T. 5. Mr. Abdul Khalak Sheriff, from
Fifth grade S. P. T. to Fifth grade (temporary). 6. Mr. M. S.
Krishnaswami Ayyar, from Sixth grade, permanent to Fifth grade S.
P. T. 7. Mr. V. Veeraswami Nayudu, from Sixth grade, S. P. T.
to Sixth grade, (temporary). 8. Mr, T. N. Vedantaramanujam, from
Seventh grade, permanent to Sixth grade S. P. T. 9. Mr. S,
Rangamannar Das from Seventh grade S. P, T. to Seventh grade
(temporary). 10. Mr. Y. Subrahmanya Nayudu, temporary Ranger

to Seventh grade S. P. T.

2. With reference t
No 818, Public (Services)

the permanent vacancies mentioned
porory basis.

o the orders of Government in G. O.
Department, dated the 22nd May 1935,
above have been filled on a tem-

Waltair Circle.
7—11—35. Mr, A. Tirupatitayudu, on expiry of his leave. posted to
Pulusumamidi Range, Godavary Upper Division. 2. On re-

lief by No. 1 Mr. T. S. Ratnavelu Mudaliar, posted to Marri-
gudem Range. 3. On relief by No. 2, Mr. Abmed Sheriff
M. R. H., Forester Fifth grade, posted to Palnad Range,

Guntur Division.
29-11—35. Mr. A. S. Kaunds (M. R. H.) Forester First grade to
continue to act as Ranger last grade ( New scale) from
¢ Ranger M. A, H. Kirimani Sahib granted

26-10-1935, wvic
extension of leave for 3 months from 19-9~1935. 2. Mr. M,
B. Madappa (M. R. H.) Forester First grade to continue to

act as Ranger last grade (New scale) from 14-10~1935, vice
Ranger J. D. Theodore granted leave fon 3 months from

13-9-1935.
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3—12—=35. Mr. P. Chengalreddi, Ranger Sixth grade, posted to
Lakkavaram Range, Godavari Upper Division. 2. Mr. C. S.
Sivagnanam M. R, H.) Forester Fifth vrade. on relief by
No. 1, posted to Ganjam Division to take up verification of
Reserved  Forest boundaries in Pondikhol, Surada Range,
Ganjam District. 3. Mr. ], D. Theodore, Ranger Fifth
grade on expiry of his leave on 12-12—1933 posted to Nugur
Range, Godaveri Upper Division,

13—12—35.  Mr, Ahmad Sheriff, (M. R. H)) Forester Fifth grade
promoted to officiate as Ranger, last uracle (New scaie) from
5~8~1935to 30-11-35 vice, Ranger A, Tivupatirayudn. granted
leave on medical certificate for 6 months aud 3 days from
28-5~1935, During this period he was holding charge of a
Range. ‘

3—1—36. Mr. P. Dbananjaya Rao, to Vinukonda Range, Guntur
District.

6—1—36. Mr. M. A. H, Kirmani Sahib granted further extension
of leave for four months from 19~12-35, in continuation of the
extension sanctioned. ;

24-1-36. Mr, P. Dhananjaya Rao, on expiry of his leave will be on
special duty in Guntur District. His teansfer to Narasapatam
1s held in abeyance for the present.

25—1—36. 1. Mr. A.S. Kaunds, trained forester and officiating
Ranger, last grade, to continge to officiate as Ranger last grude
from 19-12-35, vice, Ranger Mir Abdul Hussain Kirimani
Sahib, granted extension of leave for 4 mounths from 19-12-35,
2. Mr. M. B. Madappa, trained forester and officiating
Ranger. last grade, to continue to officiate as Ranger. last

grade from 12-12-1935, vice, Ranger P. Dhananjaya Rao on
leave from 20~11-1935 to 3-2-1936.

Bellary Circle.

13~11—-35. Mr. T. Paramasivam Pillai, Kurnoo! kst division on
expiry of his leave posted to Bukkapatnam Range to relieve
Mr. D. N. Subramanya lyer, Range Officer, Kadiri in addi
tional charge.

18—11-~35. Mr. N. C. Mahadevan Pillai,
leave for 4 months, from 9~1 I-35.

8§—12—35. Mr. K. Purushothama Rao, Anantapur division under
suspension posted to work under the orders oi the District
Forest Officer. Kurnool South Division with head-quarters at
Nandyal and is restored to duty from the date of joining,

11=12--35, Mr. A. Seetharamiah, Anantapur division op expiry of
his leave on 17-12-1935 posted tn Ganjivaripalli Range, Kur-
pool Bast division, 2, Mr. G. Devanayam Naidu, on relief
by No. 1 granted leave for 2 months from 2--1-—36 with per-
mission to prefix Xmas and New year holidays,

Range Officer, Rranted
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i Ganjivaripalli Range
— . G. Devanayagam Naidu, ; alli |
6—1 3?:'mteM(lrle;we for 10 days from 3—-1-1936 with per mission Fo
?)reiix the Xmas and New year holidays. ) I;/Ie sRouéd tl'lC]on]
. ) o
i t on the expiry of the leave. . Mr. A. Seethar:

l;’ls 01'? I‘())(1)1Srelief by No. 1 transferred to .I‘unmella. Range, in
;hiysy':lixe division. 3. Mr. S. Varadarajulu Reddi, Seventh

grade on reliei by No. 2 is granted leave for 2 months,

Salem Circle.

3. R: vami Ayyar, posted (on return trom
11——11—315{0’111\;1;’;‘/3 tbo’ g’:l?;zi\er Range, Chittoor division, to relieve
?‘\/}i( M S, Krishnaswami Avyar, Ranger Sixth grade, granted
e
14_11533‘/5. Mr. P. Shanmugasundaram Pillai, grantgd further ex-
tension of leave for three months from 7-11-1935. .
5—12—35. On the expiry of the leIlVﬁ: on 18—1"?.—(;19435,P I\;h r%.mo-_
Ekambaram, Trained Forester Second gra fc: S. \ T er °
ted to act as Ranger last grade (New scale 0, pay wctek,] :ré'ldé
Shanmugasundaram Pillat, ten‘lpor.ary R:an;\equ aegsnof ;1935
‘fr'mtcd leave in thls office Service Order o.f - -
jc\ia;ted 14—-11-1935, and is posted to the ;hnrg;a %{'lg;:]s]\;naa;]i
i R South division. . - Yagnaswami,
g‘a'tt'lne}(eidlfl“ii,estsearli?]c::rlge of T dmmam.pa.ltyi Range on relief
h;alllo. 1 is transferred to Vellore East division. ‘
7—12—35. Mr. C. B. Ekambaram,.trained forester Secondf grade,
! sub-j;rotem granted extension of leave on average fpay lgrdone
th from 18~12-1935 and on half average pay tor days
fron 18-1-1936 to 31-1-1936, 2. A. Yagnaswami, Trmqegl
gg;gstcr in ch‘arge of Tammampatti Range, S.alem Sogthsglvx:
sion Apromoted to act as Ranger last grade, vice, Mr.i . ’ un
‘sundm‘am Pillai, Temporary Ranger Sevepth grade on
m}1ga ith effect from 2—-12-1935 (date of relief of Marcel
]e‘}%/e, .“I Trained Forester and acting Ranger transferred to
IO)'o‘t:?cl“a/‘:;und ‘Circle), vice, No. 1 or until further orders.

Coimbatore Circle.

Mr. Kondathu Goundar, Ramapuram Range, Kollegal
oosted 4s Assistant Ranger, Tunacadavu Range,
h Division, wvice, acting Ranger M. Gopala-

8§—11—35. :
division post
Coiml)atorfi1 Sout
swami NaiGt ior’ 1 tor, Verna-

3 ikatarama Ayyar, Junior® Instructor,

14’12—_35" M(. ?,;(y(élchool is, on the winding up on the 22nd
cular {r?-”ll()éjs posted to Madura Division on special duty.
Decem;‘ T i}, Sankaran Nair, Senior I.n.st.ructor2 Verna-

21_12"35" A , School, Coimbatore South Division, will on thf:
cufat Fr?mm? the School. remain attached to the division until
term}mt:z?yo 1936 when he will be relieved tor charge of
7th Janud
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Ulandi Range in the same division. 2. On relief by No. 1,
Mr. K. 0. Anandan, Ulandi Range, posted to Kodaiknal
Range, Madura Division. 3. On relief by No. 2, Mr. C, R.
Raghunatha Ayyangar, Kodaikanal Range will remain attach-

ed to the Madura division on special duty till rcceipt of further
orders,

30—12—35, Mr. C, K. Unni, Ranger Seyenth grade, attached to

Tunacadavu Range, granted leave for four months with effect
from 1-2-30,

Ootacamund Circle.

26—8~—35. Mr. C. Vasu, on expiry of his leave on the 4th Septem-
ber 1935, posted to Mangalore Range, Mangalore North Dn.
2. Mr. M. Rama Rao Kini, on relicf by Mr, C. Vasu, trans-

ferred to the Nilgiris Division, for special duty.

7—11—35, Mr. M.S. Subbiah, Acting Ranger, (last grade), is posted
to charge of Segur Range, The Nilgiris. 2. Mr. K. Karuna-
karan Nambiar, Ranger Second grade, Segur Range, on relicf
by No. I, posted to Mudumalai Range in velief of Mr. P. A,
Madhavan, granted leave.

22—11—35. Mr. B, M. Coates, Mannarghat Range transferred to
Niigiris Division for special duty, in connection with Boundary
verification. 2. Mr. Marcel D’Souza, trained forester Second

grade. and acting Ranger last grade, posted to Mannarghat
Range. .

17—12-35. Mr. C. Sankunni, Begur Range, Wynad Division,
graqted leave up to 18th March 1935 from date of relief. On
expiry of leave, he is posted to Mysore depot. 2, Mr. P. K.
Sankara Menon, Ag. Ranger, last grade, (Assistant Range
Officer) to relieve No. 1, and be in charge of Begur Range
untii relieved by No. 3. 3. Mr. ]. S. Rowland, Udipi Range,
Mangalore North Division, on relie( by No. 4, transferred to
Wynaad Division and posted to Begur Range. 4, (. ].
Mutbanna, Trained Forester, Nilambur Division, transferred
to Mangalore North Division to Udipi Range,

28—12—35, Mr. C. R. Raghunathan, posted to Udipi R .
Mangalore North Division. Thijg cancells the lgcl)stinarng;fl
Trained Forester C. J. Muthanna to Udipi Range. Tk

101

NOTICE.

———

“Jndian Forester Prize "’ - 1936.

———

Essay Prize for PAST Studests of the College.

The subject for the essay is :—

« A RANGER’S EXPERIENCE IN 'CONPUCTING
FOREST CASES.”

A prize of the value of about Rs. 25/- will be

awarded for the best essay from past students.

No award will be made unless a satisfactory
standard is reached. The essay should be clearly
written or typed on one side of the paper only and
should not exceed 2000 words. It should be sub-
mitted to reach the Princ.ipal, Madras Forest College
between the 10th May and 1st June 1936. Any

not received within this period will not be ‘consi-

dered. The essay should be the ‘unai’deﬂ' :v’gxk-db -

5

. &

the competitor. v

A

PiW. DAVIS.

*
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NOTICE.

et

“Indian Forester Prize ” - 1936.

Essay Prize for PRESENT Students.

{0 )—
The subject for the essay is: -

Happy Chance for Tennis :
“ THE IMPORTANCE OF ECOLOGY

nis Racket Regutting.
IN FORESTRY.” - — Ten gu

PLAYERS !, Do not let your racket be spoilt by
A prize of the value of about Re. 25/: will be a marker. Let our expert handle it.  All rackets will

i - Coimbatore
awarded to the best essay by present students of the be re-polished, and re-shaped at our

derate.
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Or SPECIAL UTILITY TO

OFFICERS IN FOREST SERVICE.
THE “GECO”" HAMMERLESS GUN.

12-bore D.B.,, B.L. gun with Anson and Deelcy
action. Fluid steel barrels, top lever cross bolt
triple grip action. 30" barrels, left choke and
right improved cylinder. Flat automatic safety
slide on neck. 11alf pistol oTIp. Weicht 64 1bs

A thoroughly cfficient weapon
Non cjector Rs. 130/net.  Ejector Rs. 100/net. \
« THE BARTON" PRISMATIC BINOCULAR.

A handy field glass of perfect optical qua].it.ies.
Centre rack focussing, large ficld of vision \

stereoscopic effect. Magnification g times. 10
serviccable leather gling carrying cast

Rs, 55/- Less 10%.
THE ¢ RESTICK” SEAT STICKS,

Best British make, aluminium fittings, tested

iron-bark shafts, pigskin covered handles, rubber

pad ferules, detachable ground discs.

Serew Fittings Rs. 40/- Snap Fittings Rs. 43/-
Less 10 percent.

GLARE PROTECTORS.

Fitted with Crooks A. B. or B-2 lenses. Ina
variety of stylish shell covered frames.
Rs. 10/- with case.

Powered Lenses Extra.

BarToN, SoN & Co., L1D,

BANGALORE ~ AND OOTACAMUND.

¥..

s ————



" THE
{% STANDARD FURNITURE Co, Ltd,

aamaaaaaaa-asaﬁaaam aazsg
KALLAIL, S.MALABAR. g

| — 1
((,} Largest Manufacturers of | %
i oAMP FURNITURE ININDIA 1}
% | » Price of this pattern
b with Superior Indian
%"j( ~ Qanvas Rs: 12. ]
1 With Superior
g - English Water-proof
& Canvas Rs. 13. 4
. )
i We have a reputation for high M
E% quality of workmanship. 7
%% P?ﬂze S.g this pa;tgm ;
5= wi erior Indian
i 4 Canvgs Rs. 1
B With Supennr ]
: English Water-proof
~ ~ Canvas Rs. 11 -)—il—
™ We have patterns to sui all grades of purchasers. Y]
3 Students are allowed special discounts.
ﬂ * Please apply for Catniojues and Termv-?- : 1‘ i
{i ~ V.K. MENON, }

- Mg Director.

&ww mu-mwmmg@
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RESILIENCY

and that permanent
TAUTNESS

are the three essentials for a

good tennis racket.
The Following Rackets are

guaranteed to possess these.
-The Aerofler Rs. 30.
The Queen Rs. 18.

The Krash Rs. 16.

The Khalsa e Rs. 11

The Rangroot ... Rs. 6/8.
For high class Sports Goods
consult our Price-List
Postage free to readers of this Magazin€.

areiz
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