OF SpECIAL UTILITY TO

OFFICERS IN FOREST SERVICE.
THE “GECO"” HAMMERLESS GUN.
12-bore D.B., B.L. gun with Anson and Deeley
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. Half pistol grip. Weight 62 lbs
A thoroughly efficient weapon.

Non ejector Rs. 130/net.  Ejector Rs. 160/net.

“THE BARTON ” PRISMATIC BINOCULAR.

A handy field glass of perfect optical qualities.

Centre' rack focussing, large field of vision,

stereoscopic effect. Magnification 8 times. In

serviceable leather sling carrying case. s
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.
Screw 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., L10.,

BANGALORE  AND  OOTACAMUND.

i“x het - . . | . I’
e 15 im sl m/




b6

\7;}:—”‘ SEPTEMBER, 1934. No. 1.
: THE MADRAS \»{JO'}
Forest College Magazine,

BT
s

EDITED AT COIMBATORE,
MADRAS PRESIDENCY.

& N 4
Published by the Principal,

i MADRAS FOREST COLLEGE.

PrinTED BY S. VINCENT AT THE ELECTRIC PRINTING WORKS
1
COIMBATORE




i

S G

&
) 3 i o s sy

®
*

&

g

I —) 9 Py P -
oG G o g e 2 o g o i uen e

£22 o Qumoun G i G G un G g umnmm'mummm;ummuum’nmmmmn,mmlmuu’.unmnmn’,mm

S. M. CHETTIAR,

St. Joseph's English Tailoring House,

5/4 Imperial Bank Road, COIMBATORE.

Up-to-date Clothing
~ AND -
. Fashionable Tailoring

IN SILK, WOLLEN AND COTTON
OF ALL DESCRIPTIONS.

Such a8:—

Ladiess Gowns, Frocks, Jackets

with up-to-date frills and laces to

suit the modern English fashion.
Children’s dress a speciality.

A good finish in every costume

is guaranteed.

Sole Sappliers to
The Forest and Agricultural Colleges,
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ORR’S SHOCK |
ABSORBER:

(
WRIST WATCHES

SHOCKPROOF!
AND ARE THEREFORE MOST SUITABLE 1 FOR
ALL FORMS OF SPORT.

THE PATENT SHOCK ABSORBING DEVICE IS TO' A
WATCH WHAT A PNEUMATIC TYRE IS TO A “
MOTOR CAR—IT ACTS AS A SAFETY DEVICE

IN CASE OF GREAT SHOCK.

THE WATCH THAT WILX,
REVOLUTIONIZE THE

Guaranteed for a life-time but
kept in good going order for a
period of 2 years,
Breakages excepted.

NICKEL ... Rs. 40 Nett.
ROLLED GOLD ... Rs. 50 Nett.
SILVER we.  Rs. 50 Nett.
9ct. GOLD ... Rs. 96 Nett.
18 ct. GOLD ... Rs. 140 Nett.

RADIUM DIAL Rs. 5 Extra.

OR!;?AS"OCK ABSORBER WRIST WATCHES WILL
ND ANY AMOUNT OF ROUGH WEAR.

\_[} ORR & SONS, LTD., MADRAS,

!
ARE ABSOLUTELY / i\

WATCH TRADE. \!

|
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The Madras Sports Works,

VARIETY HALL ROAD,
COIMBATORE.
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Madras Office :

SHARMAN & Co , Mount Road, Madras. :

Supphers of Games Materials to most of the
Schools, Colleges and Clubs of this Presidency.

Every Sportsman knows that in the "qdadmjf of -our
g00ds, the reasonableness of our prices and the

' efficiency of our service we ssmply..d
' competition.

e

Readers of THE MADRAS FOREST GOLLEGE
MAGAZINE are requested to patronise the only
firm of actaal sporting goods manufactures i
capitalised and manned entirely by ‘ r

" South Indians, . ‘ |

" P.K SITARAM, 5.4,

Manager
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STANDARD FURNITURE Co, Ltd,
N KALLAI, S. MALABAR.

Largest Manufacturers of
CAMP FURNITURE IN INDIA

Ty DPrice of this pattern
with Superior Indian
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With Superior

b

English Water-proof
. Canvas Rs. 13."

We have a reputation for high
quality of workmanship. |

rome Price of this pattern
25 with Superior Indian
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We have patterns to suit all grades of purchasers.

Students are allowed special discounts.
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Elephants and their Management.
By, K. A. Muddayya, M. R. H.

The Madras Forest department purchased their first
elephants from the Military department which possessed

. “ Burma elephants ” that are well known for their good

work, and whose grand-children are still in the Department.
Though some more elsphants were subsequently purchased
from the adjoining states, the number was found insuffi-
cient to cope with the increased extraction of timber.
The department therefore began @pturimg operations by,
the pit-method in some of t;h'ex districts of Ooty and °
Coimbatore circles; and as a result several wild elephants
were captured and added to the stock. .

The captures had necessarily to be well tr&ined’, étage ‘
by stage, before being put to work. As tmining. in ej%gry,—.ift‘"
district separately would entail unduly large additional
establishment, all the new captures were collected, to form
a “nursery ” camp at Mudumalai Range in the Nilgiri
district. I'he nursery camp was a shifting one moving
periodically to a new Jocality in order to avoid rendering
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the camp too insanitary and also to avoid overgrazing in
the locality. Elephants were also captured in localities
where they proved a pest to the ryots. Thus the stock of
elephants with the Madras Forest Department very soon
increased and also the cost of maintenance. The latter
became so heavy that in recent years the underaged and
overaged animals had to be sold retaining the selected
ones for departmental work. Along with this the trained
elephants were distributed to other districts where they
were needed. Animals under 12 years are considered to
be too young for work.

The introduction of these draught animals in the
Madras Forest Department necessitated a veterinary staff
consisting of an Inspector of Livestock and a few Assis-
tant Veterinary Inspectors. The former is a gazetted
officer of the Forest department and the latter are bor-
rowed from the Madras Veterinary department.

Elephants are of three types, viz. (1) Koomerah band
(2) Bor-meergah band and (3) Meergah band. The
animals with short hind legs, a gentle sloping back, very
thick skin with wrinkles, broad heads and scarcely growing
more than 7' 6" in height are of the Koomerah band.
. These are best suited. for timber dragging work. The
second kind is the on& most commonly found in south
India. They are tall and fairly stout with broad heads.
The last named are sluggish looking, lean, with narrow
heads and are commonly used for riding and baggage
_ purposes as they take long strides and are not well guited
for dragging logs.

Though elephants are the biggest of animals they are
very delicate, and hence require the greatest care and
attention in captivity, In Madras a Forester or a Iorest
Guard (according to the number of elephants in the
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station) is entirely in charge of the elephant camp. In
most cages the Forester will have a Jamedar under him.
Besides these supervisers each animal will have a Mahut
and a Cavady as its attendants, to work them and to look
after them. The Forester or the Forest-Guard is solely
responsible to the Range officer for the correct mainte-
nance of accounts, feed and upkeep.

To keep these animals in perfect condition the selec-
tion of the camp site is of great importance. It should
be chosen on a sloping well drained ground near flowing
streams with large bathing pools. The streams should
not be too rocky.

Every animal should have two baths a day and a
good scrubbing with a cocoanut fibre or with well burnt
brick or the husk of the screw pine fruits before it is fed.
The elephants are fed twice a day once in the morning and
onee in the evening with cooked gram, ragi flour, and rice.
Raw rice was also tried but many elephants did not relish
it ; though the Mysore State elephants are accustomed to
it. The cooked rations are made into cubical lumps® with
wooden moulds of specified dimensions.  Generally 1 lb.
of raw rice when boiled gives 1 lump.  Similarly 1 lb. of
ragiflour and 1 1b. of gram will give half a lump each;
1/16 th measure of common salt is also given mixed with
each meal. A small lump of jaggery is also given to each
clephant after the evening meal and before it is turned out
to the forest for grazing. 'This is a habit intended only to
make the elephant become attached to the keeper.

Every camp always containg a medicine chest with
drugs supplied by the Veterinary Officers, syringe, enema,
pump, etc. Some ailment or other will generally be found
in an elephant camp especially when there are new cap-
tures. Sanitation requires particular attention as there are



4

elephants which refuse food if the camp is filthy. TFur-
ther, dirty camps harbour and encourage many parasites
specially bets, causing discases. Hence the droppings
both in the bathing pool and in the camp should be re-
moved, collected, covered with earth aud the locality dis-
infected. Thuese dung heaps are burnt when the whether
is favourable. It is also a practice to burn the old camp
sites and surroundings as soon as the elephants are shifted
to a new site. '

A peculiarity observed in these animalg is that they
purge periodically, the period between purgings varying
from 3 to 4 months to a year. It is more frequent in the
case of new captures. Lazy mahuts, with a view to take
rest, sometimes give some herbal medicine along with the
feed, and induce purging, thus deceiving the officer in
charge.

When an clephant cats sand or mud or the bark of
certain trees such as Careya arborea it is a sign of the
approaching “ purging.” The grain ration given to the
animal is then stopped and suitable medicines adminis-
tered by the Veterinary Officers. The mere presence of
the Veterinary Officers in the catnp or when the animal is
suffering from purging, makes some elephants never open

their month as they seem to know that some medicine .

will-be administered! The purging usually lasts for about
3 days, but may extend sometimes for a week. During
this period they are kept tethered and fed with bamboo
leaves or other leaf fodder only and no bath is given.
When they recover, the grain ration is gradually increased
to the full quantity and some tonic is given for another
week to tone their nervous systems. The animals them-
selves throw mud upon their back as protection from ex-

cessive cold or sun and insest bites on the back where the
trunk cannot reach. '
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The outbreak of contagious diseases is to be earefully
guarded against in an elephant camp. Generally such
outbreaks occur where_contagious diseases such as rinder-
pest, prevail among village cattle or amongst wild animals
Hence village cattle should never be allowed into the
areas generally grazed over by elephants. Further the
officer in charge must have an eye in the surrounding
forests to see whether wild animals die of any diseases and
in that event make immediate arrangement to shift the
camp from there. In case there is an out break in the
camp all the unaffected animals must be ségregated to a
camp upstream and the Veterinary Officers should be
informed of the outbreak without delay. Whenever there
is a sudden death in the camp the blood smear of the ele-
phant must be taken on glass slides either just before its
death or within 15 minutes after its death and should be
sent at once to the Inspector of Livestock for examination
and comnmunication of the result. The disposal of the
carcass wust however be kept pending until advised
by him.  Exceptional care against..contact with the
deceased animals has to be taken in any case of suspected
anthrax,

The health of the animals depends upon their work
also and hence it is needless to say what amount of care
is nceded in working them, There have been cases where
elephants have died soon after dragging very big logs and
such recklessness of ignorant attendants cannot be stopped
unless properly supervised. ‘Lo prevent galls the kit
(either dragging or baggage) should’ be kept always well
oiled. Further the elephants should never be worked in
the midday hours in hot weather.

For every elephant is prescribed a certain working
capacity fixed with reference to its age and height and
condition. The new ocaptures are given very light
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exercises in the beginning to teach them to obey orders
until they are accustomed to timber dragging work. The
working capacity is fixed by the Ingspector of Livestock
every year after considering the lead over which that
year's timber is to be dragged. The number of trips to
be made per diem is prescribed by him.

Feeding new captures with pieces of sugarcane now
and again often helps to tame elephants in a comparatively
short time. By this means it has been possible to take
some new captures out of the kraal within a week.
Generally it takes one month to 6 months to tame an
elephant that is, to take it out of the Kraal; young ones
become tame sooner than older ones. An aged cow
“Lakshmi” captured in Coorg though she could be taken
out of the kraal in the course of 6 months could never be
trained to work, She kept lean and died 4 years after
capture without doing any work. It is not a small

- surprige that the biggest tusker captured in Coorg in 1920
and named “ Viceroy” in remembrance of the visit to
Coorg of H. K. Lord Irwin, the late Viceroy of India, was
taken out of the Kraal in a month’s time. Its height was
more than 10 {t.

Until recently the departmental elephants were not
used to drag timbers by “Vakkai” method (mouth
dragging) while private owned elephants in Malabar always
dragged by the mouth. Recently “mouth dragging ”
has been tried in the Wynaad and Nilamnbur divisions of
the Madras Forest Department with great success and
it is likely to take the place of “ harness dragging "
altogether in the department.

Dragging and riding kit of elephanis.

Each elephant is provided with a trailing chain, a
pair of hobbles and a bell; a harness dragging kit and a
riding kit. The harness dragging kit consists of (1) one
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leather or sack numdha stuffed with coir fibre about 7 ft.
to 10} ft. long and 23 ft. wide (2) a breast rope of 8” girth
about 15 ft. long, fully covered with leather (3) a neck
rope of 2” girth about 10 ft. long and covered with leather
(4) 1 pair of wooden blocks called “ghatties ” measuring
7"x8"x 158" (5) 1 pair of leather pieces 13’ x 13'. (Thege
are only used when a sack numdha is supplied) (5) A back
chain 8’ to 10" long with rings at both of its ends (7) A
drag chain measuring 36 to 40 ft. with hooks at either
ends. The riding kit consists of (1) a sack numdhs
thinly stuffed with coir fibre about 7' to 10’ long and
3" to 3% wide (2) agadi 6’ to 7' x 3’ to 33 stuffed with
coarse jungle grass or straw and (3) a gadi rope of 13"
girth about 75 ft. long. It is very important to prepare
each kit to the proper measurement of the animals. The
kit of an elephant is made to its size and should never be
exchanged. Mouth dragging needs only a thick rope of
Sterculia villosa fibre. Tt is not every elephant that can
be used for riding.  An elephant is to be gpecially trained .
for riding same as for timber dragging. An elephant
with good temper and long strides makes a good riding
elephant.

In this Presidency the elephants are let loose for gra-
zing unless there are cultivations in the neighbourhood,
and not tethered and fed with cut fodder. They are let
loose, into the forest their forelegs being hobbled, and with
a trailing chain to one of the hind legs. Sometimes they
go 6 to 7 miles away from the camp but usually only 2 to
3 miles. The attendants trace the track of the trailing
chaing and fetch them back to camp in the morning.
Thus obviously the chains and hobbles are to be always
in good order. When once an elephant escapes, even the
very tame ones pick up automatically their wild nature,
the very moment they are free. There have been
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exceptions to this as some elephants long in captivity
are attracted by the cooked food and thus return back to
the camp.  Some experienced mahuts say that a tame
elephant, though escaped into a herd of wild elephants,
usually obeys the cautions of his mahout. But these ex-
ceptions should never be taken as a guarantee. However
these run-aways will not be entertained or welecomed by
the wild herds except rarely by some solitary tuskers.
The wild herds run far away at the very smell of their out
cast domestricated brother.

''he cost of maintenance and the average amount of
work turned out is shown in the following example
which is the return the Range Officer submits to the
District Forest Officer quarterly. The officer-in-charge
of the camps should submit his accounts monthly to the
Range Officer.

Part of Form No. 16.
Cost of each elephant dﬁring the quarter.
(From page 28 of Madras Forest Department and account code.)

Value of

Cost COSt work

. Of COSt O( Othc—r done

7? Nnmc. atten- ‘.)f S:}lt' expen- Total during

dants. [¢rains. | oil, S€s. the

ete- quarter,

) Rs. JA. ] Rs.{A.{ Rs. [o. [ Rs.[a. [Rs. {A] Rs. (A

1 | Lakshmi ] 6950 87i12] 4 |11} o oli61| 7] 453 | 8
2 | Parvathi 6ol ol 87012 4 I} o|olier] 7] 427 12
3 | Ganesh L eolo87liol 4l ololteil 7 4334
4 | Maharaja .1 6010 8712} 411§ 0| 0f152| 7 400 | 6
5 | Tippu ..] 6418 84|8] 6121 4| 8l160| 4 393 14
6 | Rani ] 6610 848 518 3|12159[12) 367 {10
7 { Shah Jehan ...{ 24{ 0ol 32|18 1{1l o _(EJ 57 Sﬂ 15( 8
Total ...14211 8]552( 81 321 11 8| 41014l 5]2.496 {14
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Suggestions for more effective methods of educating
the public in forest principles and benefits to a
community in a wise Forest Policy.

Wmnmg Essay for the Indian Forester Prize for

Past Students.
By, T. D. Ponniah, M. R. Hons.

The need for educating the Public :—

The title of the essay, of course, contains a presump-
tion that (1) there is mneed for educating the public in
forest principles ; (2) there are benefits to the public re-

. sulting from those principles; and (3) our present forest

Policy is a wise one. I agree in all the three, but T wish
to say a few words by way of particularization, on these
points, especially about the nature of the need for educa-
ting the public, at present.

First, about the need : India is in a critical state of
her history now. By an all wise Providence, she has had,
for the past two centuries the more or less full control and
guidance of her affairs, vested in the British people. The
same all wise Providence appears to purpose, that in
future, all or most of her affairs, should be managed by
India’s own children. - Forestry will therefore be, in
future, under a minister, who in turn will be under the
people, i.e., the mass. 1t has to be admitted that in the
past, the people had not shown themselves favourably
inclined towards Forestry principles, in spite of what pro-
paganda we had done and what reconcilation we tried to
effect though our efforts in these directions had neither
been organized, consistent, nor sufficient. If, therefore
the control of our forests pass into the hands of the people
without our first making them realize the bencfits of a

2
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wise forgst policy, the danger of the abuse of our forest
and their consequent disappearance, is great.

. The realization that there are benefits direct and
indirect from forests, is a matter so interwoven with our
daily needs of life, that I do not think it necessary to
reiberate the benefits here. Then, whether our present

Forest policy is entirely wise, is a matter for bigger heads
to tackle.

. What have been the methods adopted so far, in edu-
cating the public in Forest Principles and why have
they not been as effective as desired :—

The title of this essay sugges’s an admission that the
methods so far adopted by Government have not been so
effective. ~ All thinkers will, no doubt, agree in this,
I will first enumerate what had been done in the past—
through I am afraid, it will be found to have been, not
very much.

After the Great war, about the years 1920 and 1921,
the Madras Government had a Publicity officer, who
occasionally issued a pamphlet on forestry matters, in ver-
naculars as well as English. I could not say what circula-
tion these pamphlets had and what affect they produced.

This office was, shortly after, abolished and no such work
was done, after that.

Therc has been or used to be a Iorest Advisory
Committee consisting of M. I.. (’s, in Madras, to which
now and then Government referred for advice on some
forest matters. These members naturally had to know
something about Forest principles and in their turn
propagated such information as they had, though not to
any appreciable extent. I could not say whether such a
committee ig being constituted now- a-days or not. But
from my conversations with certain M. L. C’s, [ have got
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the impression that the present day M. L. C’s are not
sufficiently conversant in Forest matters,

Our Forest College week, the Forest College itself with
its sports and functions, to which prominent public men
are invited, and our Forest museum, have been doing
a certain amount of educative work. The value of the
museum, as it educates the masses, cannot be over esti-
mated. But the other items relate only to some educated
people and so their scope is not great.

What more can I bring under this item ? ~ Probably
our research bulleting, the Indian Forester, the Forest
Collcge Magazine, our Conservators’ Inspection notes and
our Administration reports? But, one can confidently say
these touch just a fringe of the populace. They do not
reach the mass. '

T amn therefore led to conclude that in the past not
much has been done to educate the public in forest
matters. So, 1 think besides trying to find out more
effective methods, we should intensify and ensure conti-
nuity in our present methods also. ‘

Suggestions for more methods and more effective
methods: It hasto be remembered that these suggestions
are mere outlines of ideas and so full details will have to
be thought out if putting them into practice is to be
considered.

I divide my suggestions into two parts—viz., (1) what
have to be done among ourselves—i.e. in our own house
and (2) What have to be done among others—i.e. else-
where. ‘

The other day I was present when a newly wedded
couple took their departure from the bride’s house. The
bride wept—rather strange in 1934. The bridegroom told
her “ Why weep! Am I a tiger or panther that is taking
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who used to smell the lime fruit offered and return it.
One is rightly proud of them. But I think our work and
intentions suffer somewhat as we are suspect in the eyes
of the people due to the present system and better methods
should be adopted, in the interests of Forestry.

Now for what is to be done among others or else-
where —

I would that the benefits of Forestry be brought to be
realized by the future citizens, when, as children they are
in schools.  Very little is being done now-a-days, in our
schools, in this respect.  Most of our School and College
teachers know little about forestry. Forestry subjects
should be included in school curiculams. Booklets and
pamphlets to educate the children and their teachers, may
be written. 1forest officers should make it a point to visit
schools and colleges and speak on forestry subjects.
Facilitics for excursions by school children into Iforests,
should be given and the children attracted. '

Next, 1 would suggest, with a view to increase the
contact between forest oflicers and the people, all prom-
bokes, unreserved forests and Panchayat forests, be
brought under the administrative control of the Forest
Department. Days there were, when Revenue Jama-
bandis were attended by Forest officers and forestry
matters explained to the people. This practice should be
revived. Other Government Department officers also
should, as far as necessary be educated about our activities
and forestry principles.

Advanced countries have game parks and sanctuaries
where beautiful trees are grown and people attracted by
good motorable roads. Our wild animals in their natural
. surrounding, our high peaks, our charming water falls,
and places of enchanting scenery are all agsets which we

-
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are not now utilizing to attract people into our Forests.
Thege should be made accessible to the public.

As in TFrance, peopls may be allowed on gpecial
oceasions, to remove small fuel from felled coupes, free, as
this will make people think, they have direct benefits
also.

Above all, it is the personnel of the Department that
makes or mars other efforts and methods. So, no pains
should be spared to makerthem the proper sort.

The utility of forests in relation to the Agricultural
and Industrial development of India.

Winning Essay for the ‘ Indian Forester Prize’

for Present Studenis. :
By, K. Krishnamoorthi, B. A., 1932-34 Dn.

Of all the gifts that nature has, with a bountiful
hand, endowed India with, there is scarcely one that is as
valuable, or one whose immense potentialities have been
go little realised by the community at large as the forests.
Forests —Nature’s greatest gifts to any country, are of use
to it both directly and indirectly. o

The direct utility of forests lies chiefly in their
produce, and can be estimated at least approximately in
terms of Rupees, annas, and pies, but nothing except the
decrease in the rainfall, and consequent decrease in the
fertility and value of the land, and the prosperity of the
state, that follows their gradual disappearance, can give
any idea of the immense influence that forests have on
the destinies of the country.

To an essentially agricultural country like India, the .
indireot uses of a forest are of far greater importance than
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their direct uses. So, it is only proper that all should
consider the indirect benefits conferred by forests, first.
The indirect uses of a forest are as follows :—1. Forests
render the climate more equable, reducing extremes,
increasing the relative humidity of the air, reducing
evaporation of moisture and the radiation of heat from
the ground. By exposing a large evaporating leaf surface,

and thereby offering a large cooling area they increase

precipitation of rain. 2. They regulate the water supply
preventing sudden floods. By conserving the rain water
they make the flow in the rivers more steady. 3. They
increase the fertility of the soil, with their rich humus.
4. They reduce the velocity of air-currents and protect
adjoining fields from cold and dry winds and afford shelter
to game and cattle. 5. They increase the beauty of the
country and “ produce a healthy aesthetic influence on
the population.”

The direct benefits favouring the agricultural deve-
lopment of the country are many : - 1. The forests supply
green manure leaves to the agriculturists, and In some
districts like South Kanara thisis one of the common
rights exercised in a forest. 2. They supply all the wood
required by the agriculturist for making their agricultural
implements to build their houses for making carts and for
fuel. 8. They harbour birds that feed on insects that
damage the field crops. 4. Lastly and most important
of all, they afford ample, and in many cases the only
available, grazing ground for cattle. The last question
(that of grazing) is one in which the Forest department
and its ‘sister departments of Agriculture and Cooperative
do not see eye to eye.

According to Messers Jattai and Beri, “a closer

coordination than at present obtains between the Forest
department and those departments like Agriculture and
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Cooperative, which concern themselves directly with the
question of promoting the welfare of the agriculturists, s
desirable in order to reconcile the two conflicting points
of view; Although the principal function of forestry is
the preservation and development of forests we must
never lose sight of the fact that it has also an important
vocation as the hand maid of agriculture, because forests
con supply many of the needs of the peasant such as
firewood to replace manure used 38 fuel, sinall timber for
houses, and wood for implements, as well as grazing and
fodder for cattle, concessions to which the Indian farmer
has been accustomed to for lohg centuries, and the sudden
cuttailient of which is resented by him as unduly harsh
and arbicrary. ' -

In order to enable agriculturists to take a more
enlightened view of forest administration and to indrease
the utility of forests to them the Agricultural commission
has recommended that each province should appoint a
Forest Utilization Officer whose main function should be
to develop forest industries, & matter. of great importance
to agriculturists especially those living in the neighbour-
hood of forests.

Having dfscussed forestry all too briefly in its tole
as ‘ thé Hand maid of agticulture’ in India, lot us now
consider it in relation to the industrial dévelopment of the
country.

Because of the number of industries that depend
for their success on forest produce and beeause of the
employment that it offers to a lﬁrge numbet of people,
forests play an important part in the economic and indus-
trial development of the country.

There is a congiderable number of J ungle people deri-
ving sustenence directly from the products of the forests,
8
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and there are large numbers of wood cutters, sawyers,
carriers, cart men, and craftsmen etc., working in or near
the forests. In addition to these there are the carpenters
wheelwrights, boat builders, lac manufacturers, Tope
makers, tanners, and other artisans and workmen em-
ployed in the thousand and one industries that depend
upon forest produce for their existence.

Coming now to the forest produce themselves, and
the industries which they have given rise to, we are con-
fronted with a bewildering variety of produce representing
an equally large number of industries. The reason for
this is that India by virtue of its great size and the pre-
sence of the Himalayas has an advantage possessed by
few countries in the world.

It is not every country that has such varied type of
forests. Forests there may be and probably greater in
area than those of India but not a single country can
boast of forests having such a wide variety of vegetation
having a wonderful. array of forest produce capable of
catering to every kind of demand. Which other country
can show such widely differing types of forests as the
Teak forests of South India, the Sal forests of the Sub
Himalayan, and Hindustan regions, the rain forests of the
West Coast, the arid scrub of Rajaputana and Sind, and
the coniferous forests of the lofty Himalayas ?

As it is not possible to deal exhaustively with all these
industries, I shall merely mention some of the more im-
portant industries that are capabale of further develop-
ment. The following are some of the more important
industries :—

Manufacture of (a) furniture (b) plywood and veneers,
(c) sporting requisites, (d) small fancy articles like toys
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candle sticks etc., (6) mathematical instruments, (f) packing
cases, tea boxes etc. (g) safety matches, (h) lead pencils,
(1) paper.

Distillation of oil from Sandal wood, Eucalyptus,
Lemon grass, Rusa grass, etc., and ethereal oils from the

" flowers or leaves of certain forest trees for the manu-

facturing of scents and perfumes on a commercial scale ;
extraction of wood oil from Hardwickia pinnata (Kingio-
dendrom pinnatum); extraction of turpentine and rosin
from pine (Pinus longifolia); extraction of Gurjun oil
from Dipterocarpus sp.; cultivation of lac, charcoal
manufacture, ‘Beedy’ manufacture ; manufacture of tan-
nin extracts and dyes, kath and cutch, etec.

Most of the above mentioned industries have all
been tried though not on a commercial scale. The manu-
facture of ply wood and veneers has been till recently
only in an experimental stage and now that it has heen-
proved that there are some Indian timbers that make
excellent ply wood and veneer that industry is sure to
develop. Terminalia crenulata and Calophyllum sp.
are two of the best known timbers suitable for the purpose,
Sporting requisites is one of the industries that have
developed rapidly within the last two decades. Most of
the sporting requisites are made from one or other of the
following woods: Fraxinius floribunda, (cricket stumps
and hockey sticks), Fraxinius excelsior, the rent agh

" (Tennis racket frames), Salix sp. Cricket bats, Morus

species (inferior stumps, tennis racket fraines, etc) Grewia
tiliaefolia (golf clubs) and Dalbergia sissoo (Indian clubs,
horizontal, parallel, and trapeze bars. With plentiful
supplies of these woods and proper managewment, the future
of the industry is agsured. Manufacture of fancy arficles
and toys is an industry that has not developed to the
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extent it might have, due mostly to the Hlooding of the
markets by cheap fancy articles and rubber and celluloid
toys, the results of mass production. With such woods
as Wrightia tincioria, Gmelina, Pterocarpus santalinus,
Givotia rottleriformis and Sandal, there is no reason why
the industry should not develop with proper advertise-
ment.

Mathematical instruments can be made from many
of our woods belonging to Rutacae and Rubiacae which
are practically equal to box wood in this respect. Atalan-
tia monophylla and species of Gardenia are good exam-
ples.

Pencil manufacture is an industry of which very
little is known. Jumiperus macropoda found in the
higher elevation of the Himalayas is said to be the wood
par excellence for pencil manufacture but the difficulties
of extraction have now prevented it from being used to
any great extent. Other suitable woods are Podocarpus
Wallichiana, Pinus longifolia, & Wrightia sp. Given a
a fair chance this industry is sure to develop.

Distillation of 0il from Sandal wood, from the T.emon
and Rusa grasses and Eucalypius globulus has been
going on for some years, though not on a large scale.
Distillation of oil from species of [ucalyptus other than
E. Globulus may be of value if the oils are once distilled
and analysed by chemists and experimented with. Oil
from the leaves of Gautheria fragrantissima is worth
extraction on a large scale.

Distillation of Scemts from the flowers of forest
species such as Michelia sp. and Jasminium sp., may
become a flourishing industry if undertaken on a large
scale,
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Rxtraction of oil from the bole of Distrocarpus
indicus and turpentine and Colophony from Pine - has
been carried out on a small gcale in northern India. Few
people outside Tinnevelly and South Kanara districts
know of the extraction of oleo-resin from the stem of
Hardwickia pinnata. This is an industry capable of
further development, as the oil can be used in place of
varnish for rafters.

Lac cultivation was introduced only a few years ago
into South India but even within this short time it has
developed greatly and bids fair to be one of our largest
industries. Shellac, sealing wax, and polish got from lac
find a ready sale in the markets, which is another point
in its favour, in these days of poor markets.

No other industry had such a rapid development as
the ¢ Beedy ' (small cheroots) industry. 1b is now almost
one of the cottage industries. The leaves of Diospyros
melanoxylon are the ones most commonly used for the
purpose. Huge quantities of these are sent every year
from. the Central Provinces, to all the ¢ Beedy’ manufac-
turing centres. Very little is known of the preparation of
Tannin products, but it is sure to prove successful if
properly managed as we have almost unlimited snpplies
of raw-material in the shape of various gall nuts, barks,
“gumach " etc. Dyss have in the past been exfracted
from various articles of minor forést produce and used for
dyeing silk, cotton, calico, and leather; but the cheap
synthetic dyes from}Germany have crowded the indigenous
stuff from the markets. Sericulture has strong claims to
be included among the forest industries as there are many
species of silk worms (non-mulbery feeding worms) that
live in the forests, and produce good silk. Charcoal
manufacture is too well known to need any comment and
is one of the successful forest industries of India,
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The above are some of the more important forest
industries. The raw materials required for most of these
are avaliable in plenty and if the lines of extraction for
these and their transport to the place of manufacture be
made easier many of the industries can cut down their
cost of production by 50% or more.

The proper development of any industry whether
“forest* or otherwise is dependent primarily on the
following things: (a) demand for the produce (b) an
abundance of the raw material (¢) cheap and plentiful
labour (d) facility of transport of the raw material from
the forest to the place of manufacture and thence to the
markets (e) thorough technical knowledge and business
acumen on the part of the management and (f) last but
not least, sufficient capital for the production of large
quantities of the material at a lesser cost. I is only
recently that Japan and Germany have demonstrated to
us the wonderful advantages of mass production,

Even if all the above conditions are satisfied the
_ industry may not prosper if it i3 not properly advertised.
This can be very well seen in the case of the furniture
industry. The best way of advertisement will be to exhi-
bit furniture made of some of our lesser known but none
the less beautiful woods in exhibitions' (as a result of the
Indian exhibits in the British Empire Exhibition a
demand has been created for some of our Indian timbers).
This would be easier if the Government makes furniture
in the factories and sells it to the public. Seeing that it
is only the Government that is able to grow timber fit for
furniture, it is strange that there are no Government
factories making furniture. By so doing not only will the

quality of the furniture made be better but, the public

will incidentally come to know the value of some of our
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lesger known furniture woods. This may be objected to
on the ground that it is not the policy of the Government
to compete against private enterprise; but the fact is that
1t is, really not necessary to compete with private enter-
prise in order to show the way. Where the state takes
the lead private enterprise will not be slow to follow, and
then the whole thing can safely be left to their hands
once our object of educating the public and creating a
demand for our produce has been accomplished.

We have seen how rich India is in natural resources.
These have only to be properly developed, for the various
industries to become veritable gold mines, and with proper
management there is no reason why the forest produce of
India should not become the “ big noise ” in the industrial

world.
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EXTRACTS.

——

1. India’s Tea Chests :
The Problem of Home Manufacture.

Five-ninths of the boxes required in the Indian tea trade
are still imported from Europe according to Capital Indian
Industries Supplement quoted by the Indian Forester. In the
early days of manufacture all tea-boxes were made locally on or
near the garden from simul or other softwood timbers, and, as
the industry grew, supplies were supplemented by plank boxes
from Japan, the bett known being the * Momi ” box.  Because
these local boxes were made from unseasoned wood, the ghooks
merely being eun-dried, a heavy, and, therefore expensive four-
ounce lead lining had to be used to guard against taint from the
unseasoned wood. Local mills have since been cloged or have
disappeared because of the demand for the more popular and
more economical three-ply box with its essier handling and
very light lead or aluminium lining.

During the war the tea industry had to get its supplies
from the Continent, considerable difficulty being experienced in
meeting the demands of the industry, and in 1917 the Surma
Valley Sawmills, which were then manufacturing country shook
plapk boxes, undertook the manufacture of ‘three-ply boxes.
Thls_ venture was not a success partly owing to the difficulty of
obtaining, under war conditions, suitable raw material for the
class of cement required and partly to the lack of suitable timber
in sufficient quantities. This company was the pioneer of ply-
wood manufacture in India, and experience soon showed that,
although most timber will veneer, not all timbers are suitable
for boxes.

Two years later the Assam Bawmills and Timber Co., Ltd.,
was floated with it sfx'saw mills manufacturing country shook
bpxes, and it was granted a 80 year lease for the extraction of
timber from the North-East Frontier tracts provided it erected
an up-to date veneer factory within two years. The under-
taking was achieved, a huge factory being built at Murkong
Selek. Difficulties at first were great, and the undergrowth in
this Assam forest was so thick that even an elephant could only
g)(l)lsh its Zvo&y throulgh at a pace of one mile an hour. The
' MjgioTe Reveral yeare passed through an anxious time.

G&égly{% each of Misix mills was closed due to the disappear-
o1 the déxﬁ&ﬂﬂu}' the old-fashioned country shook-box,
mill only remains working and sells its
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out-turn, in increasing quantities, to most of the leading tea
firms in Calcutta and London.

In 1924 another veneer factory was installed, a plant
having been erected by the Assam Railway and Trading Co., at
Margherita, on the Dibru-Sadiya Railway, and this is working
at the present time.

Although these two remaining factories compete in price
with the imported chest, neither factory finds it easy to sell its
full out-turn owing, it is stated, to the many vested interests in
foreign boxes. At least eight different boxes are being imported
from Burope, all of which are marketed by firms interested in
tea.

“ T is correct to say,” goes on the report, “that in normal
times 30 lakh chests are required by gardens in Northern India,
and that factories manufacturing in the heart of the tea-gardens
find it difficult to dispose of five lakhs. It is a matter of opinion
whether those responsible for packing this enormous tea-crop
are wise in relying upon European shippers for packing and
dispatching their very valuable produce, and it would seem a
short sighted policy not to support this local box industry to the
full with the object of encouraging other companies fo manufac-
ture boxes in different parts of Assam until at least 50 per cent
of the trade’s requirements could be bought locally.”

“ The raw material is available in India, and that India can -
produce a sound economical veneer tea-box has been proved in
practice over a period of years, and that the Indian three-ply
box is a good one is also proved by the fact that the sales of
the indigenous chests are slowly rising. In Europe, in such
countries as Russia, Finland, Austria and Jugoslavia, there are
many veneer factories manufacturing plywood boards, not for
tea-boxes but for panelling, furniture and all sorts of building
work. Liarge panels are made up to 6 ft. x 6 ft., and in the
course of manufacture, there are millions of small panels
automatically outturned, not large enough for the general trade
but admirably suited for tea-boxes. Tea-box panels, therefore.
can be classed as waste or by-products of these factories, and so
can be dumped very cheaply info India,” states the writer of

the report.

“ Ipdia can produce tea-boxes almost entirely of Indian
materials. In fact, everything that forms part of a tea-box can
be procured in Indis with the exception of tip, iomebapiiigac-
ture of tinplate for the fittings and a fegiHen e T
facture of cement. It is the jpolicyd
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world to-day to buy their requirements from within the country
rather than from without. 1f the tea-box industry was correctly
supported,” he concludes, * hundreds of unemployed in Assam
would benefit, large sums of money would remain in India to
the advantage of India, and in the event of a world crisis, tea-
gardens would be assured to being able to pack their crop.”

— The Timber Trades Journal, 26-5-31.

2. Germination of Seeds :
By, Sir Arthur W. Hill, K.C.M.G., F.R.S.

The ovule, which later bocomes the seed, is enclosed in the
fruit vessel or ovary, the covering provided by the mother plant.
During its development, the offspring is protected and nourished
by its mother, and the ovule gradually develops into the seed,
with its own protective skins or coats, lying within the enlarged
ovary, which in the course of time has become the fruit.

Examples of fruits with their contained seeds are such
familiar objects as the fleshy-fruited tomato with its dry, flat
seeds, the broad bean or the scarlet runner with the enclosed
geeds or beans, and the Brazil nut, where the mother plant has
provided a thick, woody, cannon-ball-like protective fruit—which
can only be broken by a powerful hammer or cut across with a
saw—enclosing the well-known hard-shelled ‘ nuts’.

Many seeds have been so well protected by the mother
plant that the liberation of the seeds contained in the fruit is
often a ‘matter of some difficulty. The Brazil nut fruit is
perhaps the most remarkable example. (n other cases, however,
the seeds are shed or scattered from the fruits with the greatest
ease when the fruit is ripe, as any gardener knows only too well
who attempts to save seed of an Impatiens (balsam), or collect
the seeds of gorse, which are shot out from the fruit as if from
a catapult. The horticulturist, of course, is concerned only
with the seeds when he wishes to replenish his stock of plants.
In the majority of cases he merely sows the seed, and germina-
tion, that is, the escape of the embryo from the protective
seed-coats, takes place sometimes in a few days, gometimes after
some weeks from sowing. In the case of willows and poplars
the seed will germinate the day after it is sown, and if the
minute seed should be kept for more than a few days it will
comg)l’ebgly lose its power of germination. In other cases seeds
papsEemnin' sviahle for years. I remember well the late Sir

haet Foster. shpwin
béginning togepum
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me a pot of Iris, in which the seed was
gte fourteen years after it had been
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gown! Then there are the seeds of the Australian wattles
(acacias), which rarely germinate unfil a fire has passed over.
the ground in which they are lying, or which, if sown at home,
have to be scraped with a file, or treated with strong sulphuric
acid, as is also the case with some other seeds, in order to
induce germination, so strong and resistant is the seed-coat. It
is known that seeds of Acacia lophantha will germinate after
being stored for sixty-eight years and recently, in connexion
with inquiries as to seed vitality, we have experimented at Kew
with seeds long stored in bottles in our Museum and have .
successfully germinated seeds of Anthyllis wvulneraria and
Trifoiium striatum both ninety years old, and seeds of four
other leguminous plants, including the Spanish broom (Cytisus
scoparius), all eighty-one years old.

How long the poppy seed, which germinated and flowered
so wonderfully after the shelling of the Somme battiefield, had
lain buried in the soil, or how long charlock seed will remain
living when buried, we do not really know ; but it is truly
remarkable that life can persist for so long a time in a body so
minute as the embryo of a seed imprisoned within its seed-coats,
when the seed is preserved under suitable conditions.. What
the nature of such life may be, and to what extent respiration,
and the other functions we associate with living matter, may be
carried on in dormant seeds, is scarcely within the scope of my
text, nor could 1 throw much light on this arresting problem.
For the moment we are concerned with the embryo prisoner,
whether serving only a brief or a long sentence of confinement,
and the nature of the prison.

There is a minute orifice in the seed, the micropyle, origi-
nally the point of entry of the pollen tube into the ovule, behind
which ultimately the radicle or roof tip of the embryo will lie in
the mature seed. Through this minute and well-sealed pore,
and also by absorption through the coats, moisture enters the
geed when conditions become favourable for germination, and
the radicle emerges at the micropyle. 1n the case of most seeds
it is safe and usually advisable to store them through the winter
and sow them in the spring, since the embryo is in the resting
or dormant condition, whatever that may signify. There are,
however, a few seeds which do not undergo any resting stage,
bur developmeat is continuous, and the embryo is in an
advanced stage of germination when the seed is shed. The
prisoner effects his escape, as an Irishman might say, before he
has been shut up! Willow seeds, as I have mentioned, almost
come within this class, but the mangrove, with its viviparous
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seeds is aclassic illustration. Here the seed in the inverted-
pear-like fruit germinates while the fruit hangs on the trees.
The long fusiform radicle grows downwards and eventually the
young plant falls off into the water where it floats upright and
gets carried to a safe landing in the mud of a tropical estuary.
TyphonodOI'unz, a giant aroid from Madagascar, behaves in a
similar manner, and well-developed young plants, still attached
to the large, bean-like seeds, are shed into the water where they
float upright with the young leaves in the air.

In these cases, we might say that the embryo, realising
how flimsy and insecure are its prison walls, considers it wiser

to escape at once and so avoid the risk of being killed by insuffi-

cient protection, which might have happened should it have
‘gone to sleep’ for a period, like other embryos, after the
maternal influences had ceased.

The normal seed consists of two close-fitting coats, the
inner usually membranous, the outer being either papery,
leathery or woody, and often ornamented with most beautiful
surface markings, which cover and protect the embryo. The
embryo may be embedded in food material on which it can draw
when germination commences—the type known as albuminous
~—or it may have absorbed into itself, during its development,
all the nutritive materials supplied by the mother plant and
stored them for future use in 1ts seed levves or cotyledons—
which is known as the exalbuminous seed. In either case
germination, with the majority of seeds, is simple and straight-
forward : the emergence of the radicie, the splitting open of the
seed-coats and the withdrawal of the cotyledons or seed leaves
follows in due course. In a few cases, of which the vegetable
marrow (Cucurbita) is a good example, the young seedling takes
special care to free itself from its seed-coat and develops a
special peg-like outgrowth at the apex of its young root which
presses on the lowcer valve of the seed-coat, while the arch of
the young stem carrying the cotyledons lifts up the upper valve
and so effects its escape. The youthful prisoner thus puts its
foot on the floor of its prison house and raises the roof with its
bent shoulders.

The palms show certain peculiarities in the germination of
their seeds, which are unlike those of other plants. I will take
the familiar date stone (Phwnix) as my example. Dates are
fleshy fruits with a hard horny-like stone in the centre, which is
the seed. 1n the middle of one side of the seed there is a small
circular umbilicus or navel behind which lies the embryo.
Owing to the horny nature of the endosperm of the seed, if
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would be well nigh impossible for the embryo to escape if the
date attempted to germinate in the usual way, since the coty-
ledon and shoot apex could not get free from the seed, even
though the root could grow out and push down into the ground.
The problem is solved by the date, coco-nut, double coco-nut
and other palms by transporting bodily the whole embryo out

-of the seed through the navel-like depression and burying it in

the ground some distance below the surface of the soil. This is
accomplished by the outgrowth of a closed germ-tube, the coty-
ledonary sheath, completely surrounding the embryo, which
in the double coco-nut is & stout formidable looking article.
Though the embryo has been taken out of the seed, however,
and is being nourished by the supplies contained in the seed
through the cotyledonary sheath or tube, the problem of its
escape is not yet solved, since it is still a prisoner within its
own tube-like sheath. 1t is as if the walls of its prison cell had
become elastic and extensible and the cell had extruded itself
through its window, carrying the embryo still imprisoned within
the elongated cell ; a procedure which may be compared to a
person sliding down a tubular fire escape from a window.

The embryo, however, is able to solve the problem; for
the young shoot with its seed leaf grows and forces its way
through the wall of the germ tube and emerging into the air
finally starts on an independent existence. This may take place
in a fairly short time, but in the case of the double coco-nut
several months elapse after the embryo is carried out of the seed
before the young palm leaf of the seedling escapes into the
daylight. The coco-nut and double coco-nut differ a little from
the date in that the actual seed is enclosed in the innermost
wall or endocarp of the fruit, and are thus similar to cases I am
about to describe ; otherwise the procedure is eXactly like that

exhibited by the date.

Turning now to those seeds which have an additional
protection in the way of part of the fruit wall as well as their
nornal seed-coats, as in the coco-nut to which 1 have just
referred, I may mention first the most simple cases of plums,
cherries, almonds and olives. In these cases the edible flesh is
part of the ‘ fruit’ proper, but the stone is also & portion of
the fruit wall, so that it is not strictly correct—botanically—to
speak of plum or peach stone or coco-nuts as ° seeds ’, since
the stone is & fruit structure and only the kernel is the actual

geed.

The fruit wall or pericarp consists of three layers or
coverings ; the outer one which is the skin; the middle fleshy
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and edible portion, the mesocarp ; and the hard, innermost
layer, the stone or endocarp. which encloses the seed or seeds.
Stones or stony endocarps of this nature may contain one, two
or several seeds. '

Cherry or plum stones afford good examples of stony
endocarps containing a single seed, and the embryo has not
only to solve the problem of escaping from its seed-coats, but
also the more difticult task of getting out of the woody box-like
stone, which has to be cracked by hand should one wish to
obtain the kernel.

Careful examination of a plum stone shows the endocarp
to consist of two similar and closely-united halves, only separa-
ble when the plane of weakness becomes softened. The cells of
the stone do not cross the line of junction of the two halves of
the stone, but are turned at right angles at the median line and
the two distinct balves are firmly ‘cemented’ together. The
stone thus easily splits into its two halves, after sufficient
moistening, by the pressure exerted by the emerging radicle or
root tip of the embryo, and in due course the cotyledons or seed
leaves, with the young shoot apex between them, are success-
fully drawn out from the seed coats enclosing stone, and expand
in the air,

The walnut, Juglans, the shell of which again is a fruit
structure, behaves much like the plum on germination, the
shell splitting into its two component halves. Here, however,
there is the difference that the shell is formed by the close
adhesion of two carpels, each half of the shell being a separate
entity.

We may now consider those seeds which on germination
escape from their endocarps or stones by threwing off a speci-
ally-prepared portion only of the endocarp wall. The best
examples of such fruits, enclosing a single seed, are afforded by
the tupelos Nyssa and by Mastixia, both belonging to the
family Cornacex. The valve, which is thrown off germination,
which may be compared to the shutter of a shop front, is about
one-third the length of the stone, square-cut at the base, with a
bluntly triangular apex. Until germination commences it is
scarcely possible to see the outline of the valve, since the sur-
face markings of the stone are continuous over the valve and
the rest of the fruit. When germination commences and the
substance cementing the valve to the rest of the endocarp is
dissolved, the radicle pushes off the shutter, which becomes
completely detached, and so the embryo effects its escape. 1t is
of interest to notice that specimens of fossil seeds of Nyssa and
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ixt in Bocene beds in the Isle of Wight and in
%‘izgctzzejgg ,biggrﬁ the Dutch-Prussian frontier, show the valve
structure perfectly. Therg is a further 1pterest in these fo.ssﬂ
seeds, since Nyssa to-day is only known in the eastern Un'xte.:d
States, the Himalayas and the Malayan Islands, and Mastixia
in India and the Bast Indies.

. The cornels, Cornus, have fruits of a similar character, ‘put
differ in having two seeds enclosed in an endocarp, which
necessitates the splitting off of two shutters, one for each
embryo, when germination commences. As in Nyssa, the
shutter has a horizontal base, and bkefore germination takes
place the presence of the valves or shutters cannot be detected.

The fruit of Canarium (Burseraces) contains three seeds
enclosed in a stony endocarp. The hard woody valves or
shutters are triangular-ovate, pom@ed at the apex and horizantal
at the base, and are about two thirds the length of the- stone.
On the inside they are concave. The seed cavity is the full
length of the stone and the radicle of the embryo is at its
broader upper end. On germination, the radicle pushgs the
shutter upwards and the arch of the hypocotyl raises ghz sbutt‘er
still more. The embryo, however, 18 well surrounde yl its
geed-coats and in order to extract its cotyledons proper yha.
peg like structure is developed at the apex of the radicle on ¢ g
seed side, which grows over the lower edge of the stone muc:1
as in the vegetable marrow. The young seedling thus trea '18 ‘
on the floor of its prison box, keeping it firmly pnd the s;;)ﬁ ,
while the hypocotyl, exerting its full pressure, with ra.wih 18
cotyledons both from their own seed-coats and from their
wooden, box-like prison. 4

The seeds of the teak tree (Tectona grandis, Verbenaces)
show a similar arrangement of shutters. Here, however, there
are four cavities in the endocarp and the four shutters extend
nearly the whole length of the stone. When. the shutters are
thrown off on germination the destruction of the prison has been
so complete that only the partition walls remain. Saccoglottis
and Aubrya (Humiriacess) may be mentioned in passing, since
in them five embryos may be' incarcerated, each in its separate
cell. They too escape by taking down the shutters.

Dravidia, another of the Cornaces, a remarka.ble Chine{se
tree introduced to cultivation a few years ago—which, Whel} m
flower, resembles a large wash of w}ute pocket handkerch;efs
hung out to dry—has the most complicated of the shutter devices
for imprisoning or safeguarding the seeds. In this plant seven
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or more seeds may be contained in each stony endocarp and, as
they lie close together, only one seedling is likely to survive
owing to overcrowding, since they cannot get away from their
fellows. The protection for the embryos is admirable, but
almost over-ingenious, since the object in view, the propagation
qf. the species, is somewhat defeated when so many good seed-
lings must eventually perish. This almost suggests a ‘slum’
analogy! The hard stony endocarp of Dravidia is deeply
fissured and when ripe no trace of the shutter-like valves can be
geen The shutters, however, as a cross section shows, are all
prepared and ready to be loosened when the opportunity comes:
The shutters are similar to those already described—some two
thirds the length of the stone, long, narrow and thick, and
hollowed on the inside. On germination not only is the shutter
thrown off, but also a portion of the endocarp wall or rib
between each shutter is shed, and this portion, no doubt, serves
to cement the seeds or ovules all the more securely and hermeti-
cally in their narrow cells. As I have already mentioned,
however, many of the escaped prisoners die of starvation due to
overcrowding, since they are unable to move away from the
neighbourhood of their former prison.

I must now direct attention to a somewhat different method
of imprisonment by means of cork-like stoppers and lids. The
fruit of the mare’s tail, Hippuris, a well-known British water
plant, contains & single seed, and the endocarp, which in this
case is not hard and stony, is shaped like an ovoid bottle and
" corked at the neck by a plug or stopper or hardened tissue. It
may be compared to a test tube plugged with & stopper of cotton
wool. On germination, the radicle of the embryo within the
cavity or tube forces out the stopper, like the ejection of a
champagne cork, and so effect its escape.

The large, woody, spherical fruits of Northea seychellana
(Sapotacex) show a small circular area at one end, which proves
to be a cap fitting into and closing an orifice, beneath which
lies the radicle of the embryo. This cap is pushed off on
germination and the shoot apex is pulled out into freedom
through the orifice by the lengthening of the stalks of the
cotyledons which, themselves, remain within the seed.

It is when we come to examine the fruits of various mem-
bers of the Anacardiacce, the family to which the cashew nut,
mango, pistachio nut and other edible fruits belong, that we
find some remarkable contrivances for the protection of the
seeds, and equally ingenious devices by which they make their
escape on germination,
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Heaematostaphés, the blood plum of Nigeria, is an example
of a stony endocarp with a lid containing & single seed. On
removal of the flesh of the fruit a small lid-like structure can be
seen at the apex of the stone, which forms a close-fitting stopper
hermetically sealing the orifice of the cavity in the endocarp in
which lies the embryo with its radicle directly under the lid. On

- germination the lid separates into two halves, like a pair of
- doors, which are pushed aside by the emerging radicle. Before

germination there is no indication that the lid is a double struc-
ture which can be thrown open for the exit of a visitor, like
front doors of a millionaire’s mansion !

The Kaffir plum of South Africa, Sclerocarya caffra and
Dracontomelon from the East show similar devices $0 Hemato-
staphis, except that in the former. three, and in - the latter five,
embryos are enclosed in each stony endocarp. The cavities
containing the seeds or embryos are in each case closed with s
eap-like lid, in shape like a circular military cap, some 3 mm.
thick, hollowed out on the inner side and thinned out at the
lower corner. This is the weak spot in the armature through
which external moisture can enter when the fruite aresown,
and it is also the spot at which the embryo makes its attémpt
at escape by pushing up the cap with its developing radicle.

During the War some fruits were picked up in the East end
of London, after an air raid; they were sent by the Home
Office to the Pharmaceutical Society for examination and thence
to Kew for determination, as it was thought they had been
dropped from an enemy aeroplane with sinister purpose, since
they were succulent and edible. The fruits proved to be those
Dracontomelon sinense and had no doubt been dropped by some
sailor home from the East ! '

A yet more elaborate and complicated device remains t0 be
described in this same family Anacardiacece, which has been
evolved in the genus Pleiogynium, the Burdekin plum of Queens-
land, Australia. Here the seeds are not only enclosed in stony
endocarps, but also to ensure more complete protection of the
embryo, the middle portion of the fruit—the mesocarp—has be-
come stony, and the stony endocarps are, in addition, surrounded
and enclosed in an outer, woody box, like the proverbial pes-
gimuist who considers it essential to wear braces in addition to a
belt | Here, again, the protection seems to have somewhat over-
ghot the mark; for some twelve seeds are imprisoned in this
auter turbinate woody box (2.8 cm. in diameter), and ultimately,
ou germination, only one of the seedlings is likely to survive in
the competition with its close neighbours,

6
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Each stony endocarp in this enclosing box has a lower
tubular portion more or less fused with the tissues of the meso-
carp, and an upper cap-like portion firmly cemented to thp
lower part, which becomes detached on germination and is
pushed through the orifice in the mesocarp so that the embryo
can emerge. The caps are somewhat similar to those of Sclero-
carpa and Dracontomelon, but they are triangular in section

and hollowed within fo contain the upper part of the embryo. -

In shape they resemble & French forage cap.

The extreme case of wastage of effort is that of the Brazil
nut, Bertholletia. When you purchase Brazil nuts, you rarely
if ever, see the fruit body in which they are contained. The
well-known ‘nuts’ are the seeds with their strong, woody seed-
coat ; but they are contained in a large, woody, spherical fruit
some six inches in diameter, with a wall half-an-inch thick and
as hard as well-seasoned oak, with a smooth, glass-like inner
layer. At one end of the ball there is a small orifice flrmly
plugged by a stopper, and inside the 15-20 seeds are so neatly
packed, with there thin edges inwards, that the hollow wooden
sphere is completely filled, and no space is wasted. When
conditions are favourable for germination, the seeds inside all
commence to germinate at once. The orifice, half-an-inch
across, however, is their only means of escape, as the fruit wall
remains hard and intact. The result may be compared with the
rush of a crowd on the call of “ Fire”’ at a theatre. Everyone
tries to get out at once and only one out of the 15-20 prisoners
gurvives! Surely this is a case where the means have defeated
the end.

Why should some seeds, like those of many orchids and
lilies, papery in their texture and almost transparent, survive
perfectly well in a dormant condition for a long period, while
others need a strong protective envelope ?

All these questions relating to the nature of the life in a
dormant seed, whether germination may be immediate or may
be long delayed, and the ingenious methods of germination,
afford problems of much interest; all the more 8o since they
are 8o illusive and because our attempts to solve them are
confronted by so many difficulties.

— Nature, 16-6-31.

3. Pollen constancy of Bees :

Several authorities have supposed that hive bees do not
gather honey from more than one species of plant at the same
time, but this is not always the case. Whilst bees of the species
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Apis mellifica obtained pollen from one species in 56% of their
loads, the remaining loads were mixed, and in a few cases
pollen from four different species was found. Bees belonging
to the genera Andrena and Halictus have a lower degree of
constancy than the hive bee. It appears that insects which
occur most commonly on apple blossoms have also a wide range
of other pollen hosts.

— Nature, 7-7-34,

4. Pruning of the Tea Plant:

* ¥ ¥ The main consideration of the grower in connection
with the practice of pruning has to be its effect upon flower and
fruit production, but in the case of the tea plant the aim has
usually to be to force a large number of buds into vigorous
vegetative growth from which & crop of young leafy shoots may
be gathered. Naturally this treatment means a great reduction
in the carbohydrate reserves in the plant, and the result is often
a very serious ‘die-back’ of the branch system of the bush.
The plant physiologist in Ceylon describes the results to date of
the trial of a method of cutting back the bushes in which six
main outer branches (the ¢ lungs’) are left until about a month
before the time of tipping, when they also are cut back to just
above a bud. Such vigorous leafy shoots are thus able to
contribute to the carbohydrate reserves of the bush before they
are retuoved, and the result has been a considerable increase
in the yield of shoots suitable for tipping, and a reduction in
¢ die-back’. This last point is very important, as the withering
snags are often places where disease organisms first obtain
access. This priliminary report upon the experiments of the
Institute is much in favour of the new practice which is termed
¢ rim-lung ’ pruning. * * *

— Nature, 4-8-34.

5. Extracts from “ Notes and hints on the collection an;l treat-
ment of cardamoms in the Silent Valley, based on 1933
experience.”’

By, Abdul Hamid Khan I.F.S.

1. Locality of production and the future yield.

Cardamoms occur throughout the evergreen forest‘s of the
Silent Valley. They are best suited to a rich loamy soil on an
undulating ground, and tend to be gregaxrious where the middle
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storey 18 sparse and plenty of diffused light can enter through
the top canopy. The gaps created by the selection fellings in
the Silent Valley coupes are readily invaded by them, if the soil
conditions are favourable and mother plant exist nearby. It is
on account of these gaps that the production of cardamoms has
of recent years increased considerably in the Silent Valley.

_ In the second year of felling the plants shoot up on all
sides of the favourable gaps. They begin to yield a light crop
in the third year, a partial or full harvest in the fourth year
after which full crops are produced.

2. Season of harvesting.

The right time to commence harvesting is, the first week of
August when the seeds in the fruit begin to turn dark in colour.
The harvesting season lasts till the middle of October, most of
the crop being collected during August and September. The
cardamoms collected from the middle of September onwards
were smaller in size than those collected during August and
earlier part of September.

3. DProtection of the crop during the harvesting
season and before.

It is very important that the crop be protected against theft
from the first of July till the completion of the collection.

4. Method of collection.

The collection in the forest is a simple affair. Coolies
experienced in the collection of cardamoms are available in
plenty. The harvesting consists of pulling out the whole
panicle of fruits. This practice is wasteful, but cannot be
helped, as a discriminate picking of the ripe fruits individually,
as practised in the estates, would be too expensive to adopt over
an extensive area of forest. Buta discriminate plucking of
panicles at least, is possible and should be insisted upon.
Usually,the cardamom plant throws out from its base 8 to 4
scapes which are in different stages of ripening at one time. It
should be seen that the coolies do not pluck the whole lot in the
very first visit but restrict their collection to only the ripe
b_ranches. A panicle fit for collection should bear at least 75%
ripe fruits. The coolies are expected to hand over their collec-
tion to the Forester in the forest after removing the fruits from
the rachis roughly. As the payment is made by paras which is
2 vglumg measure, the coolies are interested In removing the
fruits with as much of the main stalk as possible. The Forester
in charge of the collection should see that nothing beyond the
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pedicel (the direct stalk of the fruit) is included in the collection
when presented for measurement.

5. Organisation and control of labour.

The total number of coolies will be regulated so as to
supply daily collection of not more than 60 paras which is
socording the capacity of the drying shed at Mannarghat. It is
better to be on the safe side and begin with only about 256
coolies increasing the number according to the progress of
drying at Mannarghat.

It is essential that there should be some check on the bona-
fides of the collecting coolies in the forests, so that a thief when
caught may not say that he is collecting for .-overnment. A
good method will be to have. numbered zinc plates impressed
with Range Officer’s hammer mark which may be issued to the
coolies in the morning and collected in the evening.

6. Rates of collection,

This year a rate of 0-6-0 a para for delivery in the forest
was paid except that 363 paras in October had to be paid at
0-7-0 a para. I feel that this rate, though cheaper that the
contiactor’s rate last year was perhaps a bit liberal, as the crop
being good and concentrated, it wae not unusual for experienced
coolies to collect 1% to 2 paras a day.

7. Transport of the collected cardamoms to Mannarghat.
Green cardamoms can stay two days rough sﬁoring in the
hills and a day in transport without any appreciable deterio-
ration in quality. But it will be safer to send the collection to

Mannarghat the next day. All transport from the forest should
be under invoices.

8. Rate of transport.
A rate of 0~3-0 a para from Neelikkal and 3% annas & para

_from Chembotti and Aruvamparai was paid this year.

9. Curing at Mannarghat.

On receipt at Mannarghat an intensive cleaning of the
green cardamoms is done by nipping off the stalk from indivi-
dual capsules neatly. Women, girls and boys flock in plenty
for thd work and are paid at the rate of 0-2-6 per para of
cleaned capsules, ,

The cardamoms after the stalk is removed should be spread
evenly on the floor and not heaped up. It may happen at times
that & fresh consignment of cardamoms arrives from the hills
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but the cardamoms in the shed are not expected to dry for
another day. In a case like this, it is better to store the green
cardamoms with the stalk in-tact evenly spread on the floor
rather than hurry the removal of the stalk. This ensures a
better circulation of the air than the compact heap obtained
after nipping off the stalk. As far as possible, it should be
aimed at that the ‘ picked’ cardamoms go to the drying shed
the same day.

10. Drying Shed.

Briefly, the drying shed is a thatched building with bamboo
thatti wallings made air tight by mud plastering. The roof is
also ceiled with bamboo thatties but not mud plastered to allow
the vapour to escape. The drying room is 30’ x 15  which is
divided into two vertical chambers by a strong lattice work at
6’ from the floor. Two iron furnaces 4 x 2 x 3’ are placed
diagonally opposite from each of which a smoke-tight zinc pipe
9" in diameter runs throughout the length of the shed and
getting out at the extreme end sideways as flue pipe. Thus in
the lower chamber, we have two parallel zinc pipes conducting
heat from their respective furnaces, and at the same time finally
letting out smoke at their far end.

11. Method of drying.

The green cardamoms picked off the stalk are spread
evenly on the floor, and on mats on the lattice layer, the grains
touching each other. 50 paras of ‘picked’ cardamoms can thus
be spread at a time. The furnaces are fed by thick green fuel
and the doors of the shed closed. Care should be taken that
there is no leak in the pipes as smoke spoils the colour. It
takes about 30 hours for the cardamoms to dry completely if
care is taken to feed the furnaces constantly. The cardamoms
in the upper chamber dry 4 to 6 hours earlier than the lower
one. The cardamoms near the furnaces on the floor and directly
above them on the lattice layer dry quicker. It is essential that
the cardamoms be removed from the shed immediately after
drying completely as they lose colour if allowed to remain after-
wards in the heat. It shouid be remembered that it is chiefly
the colour which commands the market. The whole secret of
getting the right colour is to put the green cardamoms in the
drying shed as quick as possible after collection in the forest.

I have said above that the capacity of the shed is 50 paras
of cardamoms picked off the stalk. This is equal to 70 paras of
rough cardamoms as received from the hills. It takes 24 to 80
hours to dry & consignment of cardamom in the drying shed,

89

Thus, a daily supply of about 60 paras from the hi}ls Wi}l
be accordingy to the capacity of the shed. In practice .thm
arrangemont won’t work mathematically correct, but no serious
dislocation is feared.

Sun drying is cheaper, but the price ol?ta.inefl for this
quality is considerably lower than the.good kiln dried quality,
and the extra money spent on kiln drying pays much more in
better prices obtained.

12. Cost of artificial drying.

About two cart loads of green fuel at Re. 1/- per cart load
are required to dry one consignment of 50 paras of green
cardamoms yielding about 115 Ibs. of dried cardamoms. Two
coolies at 0—3-0 each are required to feed the furnaces day and
night. Thus the cost of drying excluding the repairs to the
drying shed etc., works out only to about 4 pies per pound of
dried cardamom.

13. Cleaning and storing.

As soon as the cardamoms are dried, they should be removed
to the store-room where they are first rubbed on a wide meshed
rieve to sieve off the small shrivelled unripe fruits and other
rubbish, and then winnowed to further separate the grainless
shrivelled fruits. The dried cardamoms then shoqld be immedi-
ately weighed and packed in good double gunnies which are
available locally at 0-3-0 each. The dried cardamoms shou}d
on no account be left heaped up in the store-room as in
wet weather, they soon swell up qbsorbms{ moisture, and get
mildewed if packed in gunnies in this condition.

14. Deficits in various stages,

Deficit occurs in two stages, firstly when the capsules are
picked off the stalk and secondly after drying.

A para (10 Narayams) of green cardamoms picked off the
stalks yields about 7 to 8 Narayams depending on the quantity
of stalk removed. The yield this year has, though, vangd from
6} to 8% Narayams, but in most cages it remained fairly con-
stant between 7 to 8 Narayams. In weight one para of rough
cardamom received from the hills is 25 1bs. and reduces itself {o
18 1bs. after the stalk is picked off. But-the weight is very
much variable with different consignments.

One para of a good collection of finally * picl;ed’ carda-
moms, when dried, weighs 2 1bs. 12 tolas after cleaning, though
bad collection of unripe fruits has weighed as low as 2 1bs. and

’
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fully ripe fruits as high as 2 1bs. 21 tolas. 2 1bs. 10 tolas of
cleaned cardamoms for every para of green picked off the stalk
would be quite normal to expect on an average for the season,

ﬁ}‘ltivided care is taken that unripe fruits are not collected in the
ills.

. The above figures are arrived st after sample experimenting
with different consignments of cardamoms. Form 4 to 6 figures
for 1938 won’t give a correct idea of deficits as in the beginning
about 350 paras of green cardamoms rotted for lack of any
drying facility and some of it had to be beaten out for seeds.

- Further error crept in as different consignments after drying
could not be weighed separately and the depot keeper (a Forest
guard) foolishly noted the weights only approximately in form 4.

It may be asked why the account of the green cardamoms
is kept in volume and of dried ones in weight and why a
uniform measure is not adopted. The reason is that besides the
impracticability of making payments for collection on weight in
the. h}lls, the weight in the green stage does not remain constant
a8 it is influenced by such factors as rain and different degrees
of r'pening, and the checking on receipt at Mannarghat becomes
impossible.
15. Book Keeping.

Accounting in forms 4, 5 and 6 as practised this year
worked satistactorily except that some difflculty was felt in
bringing to stock correctly the dried finished products against
respective consignments of the green products. By regulating
the collection in the hills to the capacity of the drying shed at
Mannarghat and by working the drying shed systematically, it
would be possible in future to bring to stock the dried product
correctly against the consignments issued for drying. The
weights of the dried cardamoms should be checked by the Range
Officer himself and the gunnies of 75 1bs. each sealed with his
personal hammer mark.

16. Staff.

The existing Range staff is quite enough to carry out the
departmental collection of cardamoms. During the month of
August and September when there is rush of cardamoms, it will
he essential to give an assistant to the Range clerk.

17. Outturn and prices.

This year out of a total output of 2437 lbs. of dried carda-
moms, 2075 Ibs. were sold through Peirce Leslie & Co., Calicut
in the month of September 1938 at (-11-0 a pound F. O. R.

.
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Olavakkot less their selling commission at 2%. 81 lbs. of seeds
obtained from the damaged cardamoms were sold through the
same firm at Re. 1 per Ib. The balance. stock of 362 lbs. was
sold at 0—10-0 a 1b to a local dealer in December 33. The rate
of 0-11-0 & 1b. though quite good, considering the exceptionally
dull market, was much below expectations.

This year we relied entirely on Peirce Leslie & Co., Who
did their best to find the best price. But the Calicut market
quotations are always much lower than Coimbatore and Madras.

Next year, perhaps, it will be a good thing to get the Forest
Utilization Officer interested in our Cardamoms and gend sam-

ples to him also to try the Madras Market.

Abstract of Revenue and expenditure during 1933.

I. Reveniie. Rs. A. P.
By sale of cardamoms 2075 1bs. @ 11 as. ... 1426—9—0
” ” 362 1bs. @ 10 8. ... 226—4—0

seeds 91 1bs. @ Re. 1 91 0 0O

”

Total Rs. ... 1743-13—0

1I. Expenditure.
(a) Collection of cardamoms in the hills 597-18—0

(b) Transport from the hills to Mannarghat. ~ 847—8—0

(c) Picking of the capsule at Mannarghat ... . 195-12—0

* (d) Cost of construction of drying shed 288—1—3
(e) Miscellaneous, such as purchase of fuel ete. 79—2-6
Total Rs. ... 1508—4—9

III. Net Profit .. Re.235—8-3

* Note :—

The shed is expected to last st least for 5 years. Hence
only 1/5 of the amount spent on its construction viz., Rs. §8-0-0
should be charged for its use during the year. Hence the net
profit is Rs, 235—8—38 plus '

' 930—0—0 (1/5 of the cost of conspruction of the
shed),

465—8-—3

et
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6. Wood Wool Matting :
Manufacturing a New Packing Material.

Recently a new packing material has come forward in the
form of wood fibre blanketing or matting, being made in the
Bame way as wood wool, utilising waste timber. The wood
shavings are eut by special machinery in the long straight
shaving and not curled, as is general with wood wool.

_The machinery for manufacturing the matting is a wide
feeding machine which presses the shavings flat and behind the
feed;ng machine as the compressed shavings pass through the
feeding and pressing rollers and behind these rollers operate
high speed sewing or threading machinery, which sews together
the matting at intervals of 8 in., which distance is adjustable

. according to the width of the mat. The stitch is interlocking
and the matting may be severed from the roll without its
beoom%ng unravelled. Plain or tarred or waxed twine is used
according to the use of the finished product. The matting can
be sold plain, or dyed with basic colours, and is produced
cheaply. It is extremely well adapted for many purposes.

‘Wood matting is used for packing machinery, for the
making of juckets for oxygen and gas cylinders, insulating of
ice boxes and refrigerating rooms. It is also constructed into
Jackets for glass carboys containing #icid, and Ys also 'used in the
trazsport of and the storsge of fruit, as protection for herbace-
ous borders, also numerous further purposes.

— Timber Trades Journal, 16-46-34.

1. The Forests of Kenya :

The annual report of the Forest Department of the Protec-
{to_ra@_e_la.nd Color}y of Kenya up to December 31, 1932 reflects
t‘h? predent position of most of the forest dephittments of the
Protectorates and Colonies under the Colonial Office. The
report opens with the sentence, “ The world-wide ecomomic
depression continued $o -affect the Colony and to-an even more
‘serious extent than in the previous year, with the result that
revenue contml}ed to decrease and further economies became
essential ”. It is of course unavoidable that the heads of the
forest departments should concern themselves primarily, even at
the expense of professional practice, with the revenue receipts
from the forests under their c¢harge. For it is apparent that
certain of the governors and their advisets ‘ate only able to
envisage the forests and a forest policy from the point of view
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of the monetary return, that can be extracted from the forest
estate, :

As is well known, in countries in Europe where a forest
policy and forest administration have for long been working
hand in hand, those responsible for the professional management
of the forests assume that revenue shall exceed expenditure, and
that the department shall be one of the revenue resources. of-
the State. In the case of ill-developed areas of forest with
considerable potential possibilities, the effort o obtain revenue
at the expense of real efficiency is, in the long run, inevitably
disastrous.

Kenya is not the only Colony which is now suffering from
a similar policy. In the immediate post-War years (if wé omit
the pre-War period and possibility of development in some
Colonies) a broad forest policy coupled with a bold expenditure
devoted 0 enumerations of the growing stock of unexplored
forest areas and opening out the most accessible ones, would
have assuredly placed the various forest departments on &
sounder basis, and have enabled them to withstand better the
depression of the last few years. The vacillating policy adopted
left the departments in the most cases undermanned and weak,
with the result that they have suffered probably to & greater
degree from the severe cuts in establishment and so forth which
have been their lot during the past few years-—an action which
will delay the development of the valuable forest estabes under
their control, and the subsequent revenue to be derived from
these estates, by a decade. This being the position of affairs, it
is not surprising to find the Conservator of Forests of Kenya
devoting the opening paragraphs of his report to the financial
position of his Department,

The Kenya forests are probably, in the interests of the
economic development of the Colony, of so great a value that
the statement that expenditure was reduced to £31,691 as com-
pared with £89,237 in the previous year and that the cash
revenue was £26,156, showing a deficit of £5,53, appears of
trivial importance; when the far graver issues dependent upon
the maintenance and correct management of this valuable pro-
perty are taken into consideration.

1t seems clear from the report that the drop in timber sales
is only a temporary matter and that the normal requirements of
the Colony will in due course witness a rise,

Owing to shortage of staff and the orders to economise, the °
ares replanted, although said to be equal to the area felled
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during the year, showed a decrease on the prece@ing year's
acreage, being 3,892 acres as against 4,756 acres in 1931 and
4,429 acres in 1930,

In spite of troubles brought about by irregular rainfall and
locusts—the Colony has experienced bad invasions of this pes
for several years past—it was estimated at the end of the year
that 73 per cent of the area planted was completely established,
26 per cent was fair and 1 per cent only had failed—a recorfl
sufficient to satisfy the most ardent planter. Improved organi-
sation and increased economy of working is shown in this
planting work, the average cost falling from 8'86s. to 7'13s.;
this figure includes the cost of work in 1931 in preparation for
the 1932 planting but does not include supervision Or RUIBETY
costs.

The Conservator appears to be concerned with the timber
being cut in the small forests still existing on private land
which “ was often sold for anything it would fetch and had a
most demoralising effect on the timber market ”. 1In the early
days in India, when Sir Dietrich Brandis was introducing a
forest management and selecting reserves, he rgga,rded_ the
felling of timber on the private estate as assisting in provxc.hng
for market requirements. His view was that these operations
were an assistance to the State since it allowed the forest officer
time to consolidate his selected areas of forest and to introduce
an effective system of management. But at the time, it was
recognised that some forest divisions or conservators’ charges
could not be expected to yield a revenue until effective organi-
gation had been introduced, and the cheap material on private
lands had been exploited and had disappeared.

— Nature, 28-7-34.

- 8. Grading of Empire Hardwoods :

A small brochure has been prepared by the Imperial Institute
Advisory Committee on Timbers entitled ** Grading Rules and
standard sizes for Empire Hardwoods”. The Sub-Committes,
appointed by the Advisory Committee, decided that these inquiries
should be confined to overseas Empire square-edged hardwoods.
The grading rules and memorandum on sizes recommended by
it will be subject to amendment from time to time, as further
experience i8 gained. The grading rules for Empire hardwoods
(square-edged) intended for shipment to the United Kingdom
are considered under: A. Hardwoods from Countries othar
than Canada and New Zealand, I Standard Grades. 1L Wory
Grades. 1II Grades for shorts, squares, strips, quarter-sawn
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stock, B. Canadian Hardwoods. C. New Zealand Hardwoods ;
and appendixes. This piece of work was overdue and should
prove of great value to all concerned in this matter of hardwood
imports. The danger of laying down hard and fast grading
rules for any particular item of imports may resulf, however, in
great waste at the source of origin—a waste which has to be
seen on the spot to be fully realised. For example, under
“ Squares ” it is stated, * First Quality or Prime Squares must
be free from all defects, ezcept that, when squares are sold
specifically for turning, slight defects on one or more corners
which will turn off will be admitted ”. In the case of mahogany,
to obtain the flawless squares, sections of logs of 2-4 ft. will
be cut off and left to waste in the forest owing to some smaill
flaw which the manager on the spot will not risk sending home
gsince he will be censured by the management. The latter will
not have this type of material sent home since they know it will
be objected to by the buyers. 1Is it necessary to waste -annually
thousands of cubic feet of so magnificent a timber as mahogany
because the specification of import laid down by the purchaser
approaches an ideal ?

— Nature, 18—-8-34,

9. The Lightest Wood :

According to recent reports, a wood has been found in
Dutch India even lighter than balsa, which was hitherto thought
to be the lightest wood, being lighter than cork. The new
record of lightness is held by the roots of a tree with the botani-
cal name Alstonia spathulata, which penetrate into the earth to
a depth.of 10 metres and are dug out with difficulty. The wood
is yellowish-white and, in places of strain, looks like ivory, It
can be compressed to a tenth of its contents, and, when the
strain is over, it will expand again to a fourth of its volume,
while in water it will regain its original size.

The wood is being used for the manufacture of helmets for
the tropics, and, like cork, is also suitable for the manufacture
of life-preservers and as packing and insulating material.

10. Food from Wood :

It gives us no satisfaction to contemplate the time which
Beems to be arriving when our breakfast will consist of pieces
of wood. Such, however, are the possibilities of science that
glucose is now to be extracted from wood, and a fundamental
factor in all food products may, therefore, be available in much
larger quantities, states The Independent. The responsibility
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for this discovery belongs to a well-known English chemist,
Dr. W. R. Ormandy ; and history is repeating itself, for Dr.
O{:mapdy has gone to Germany, joined up with a German
scientist, and started a factory to exploit his discovery.

_ Apart from its scientific interest, Dr. Ormandy’s work also
illustrates the folly of a policy of self-sufficiency, such as we are
endeavouring to follow. If the Germans find a new and alwmost
inexhaustible food supply, the price of the food of the rest of
the world will coms down and the world will have more to eat
at the moment when we are making all sorts of complicated
arrangements to feed ourselves and pay more for it.

11. Wood Doors Frustrate Fire :
Method of Fireproofing.

Fireproof doors, it is stated, are making great strides in
the United States in replacing steel and other fire-resisting
doors. Steel, as is known, is a rapid conductor of heat and
cold, while wood is, of course, very slow or non-conductiug.

By tests. it has been found that wood is superior to steel in
doors for actusl fire-prevention. Steel doors heat through, get
hot very rapidly and will cause fire to break out in adjoining
rooms even though they are closed; wood does not heat through
enough to cause this. '

* A big veneered door manufacturing concern in the Middle
West have a complete plant for fire-proofing wood, and are
manufacturing doors made of such wood, which weet the rigid
requirements of New York City building code. The lumber is
greated with chemicals which, when heated, give off a non-
inflammable gas, protecting the wood.

All lumber to be treated is kiln-dried, then placed in a
steel cylinder.  Air is exhausted from the cylinder by vacwum,
removing all moisture and foreign matter. The fire-proofing
solution is then forced into the cylinder, and cells of the wood,
which is kept under pressure until thoroughly impregnated.
The material is then removed from the cylinder and air-dried
two or three weeks, then kiln.dried.

— Timber Trades Journal, 11~-8-34.

12, Hivse-Bees do not necessarily Sacrifice their Lives when they
ting :

My scepticism regarding the frequent statement, for exam-

ple, Bischoff, that worker bees (4pés mellifica) cannot withdraw
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their barbed sting, wid {hus ipvhdidbly die when they have
stung, was first aroused by observing a raid by wasps, (Vespa
germanica) on a hive in Essex, in September 1926.

In one case & wasp made a bold entrance by the doorway,
was met by a bee and vigerously repulsed. It entered again,
and 'emerged at once, struggling with a bee, which eventually
succeeded in throwing it to the ground. The bee seemed some-
what exhausted ; but it recovered completely.” The wasgp fell
helpless, and died a few minutes later. }

Experiments with bees showed that, when induced to sting
a handkerchief, some of them, perhaps a third, finally get the
sting into a position from which ‘they cannot extricate 'it, the
whole gland and vesicle tearing out in their struggles. But
many penetrating stabs are followed by successful withdrawal.

Eight insects were killed by making hive-bees sting them.

~ These were muscid maggots and flies, chiefly Calliphora, a small
acridiid grasshopper, and an Eristalis. Some died in‘a few

minutes. All were dead within %twenty-two hours. A’ftog was
stung several times, the frog hopping away on the occasion
with the bee hanging by its sting. The beesticdeeded in with-
drawing and re-stowing it, and appeared none the worse. I was
stung on the thumb, and perhaps because it was unexpected
and I acted more violently than our other subjetts, the sting
wag teft in the wound. ln all the other cases, however, éven
when the same bee stung several times, the bee recovered and
re-stowed its sting none the worse, There thus seems litile
ground for the belief that worker bees sacrifice Shetselves when
stinging other insects, or that they are any more handicapped
than wasps in defending their nests from such enemies, or that

they ‘ean sting lonly omoe.

J. G. Mytiks,
— Nature, 25-8-34,
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COLLEGE NOTES.

Foot-ball.

In the departure of the Seniots, the Foot-ball team
has lost four good players; and the coming in of the
Juniors has not filled up the void, as there are mo good
foot-ballers amongst them, except one. Despite this, we
played the first match of the year—a f{riendly one—
against the Coimbatore Government College Team per-
haps, the strongest of all the local colleges and schools.
Though we lost the mateh by the odd goal in 5, yet it is
creditable to note that we put up a strong fight and scored
two goals. Junior student, T. Abraham acquited himself
splendidly in the centre half,

The Senior division students, while camping at Wala-
yar, snatched the opportunity of their visit to Palghat,
and played a friendly match with the Victoria College
Team, on the 13th September at Palghat. The latter
won the match by 2:0 chiefly by the good comnbination
of the plucky quick footed forwards.

* * * * *
Of the Juniors, T. Abraham, being the best outstand-

ing player, has been nominated as the vice-captain—
Hearty congratulations to him,

ABMED SHERIFF,
Captain.

Hockey.

The Senior Division of the College played a match
at Palghat with the Government Victoria College on
Sunday the 16th September, 1934. Both the teams were
equally strong. As the ground was not good (being under
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repair) it proved difficult to exhibit the best of our game.
Md. Ali and Robeiro played well in the forward line, and
could have done better, if the ground had been a good
one. Ahmed Sheriff the right half and Ramajayam the
left-in played an excellent game which was well appre-
ciated by the spectators. In the first half Sakaram, our
goalie defended once a very fine ball of the opponents at
the risk of falling and successfully removed the ball off
the goal area.

As regards the Victoria College tea.m, the forwards
were very good, and tried their best for a score, but owing
to the good defence from our side they were not able to
do so. In the end we won the match by 1:0, scored by
V. Govinda Menon.

A very large gathering turned up to witness the
match.

Our thanks are due to the President and the Second
Senior Instructor, for their having taken such keen
interest and kindly allowing us to play the match.

* * * * *.

Junior Student Z. Kuraishi, one of our best players,
has been nominated vice-captain for hockey.—Hearty
congratulations to him.

'S. SIRAJUDDIN,
oo Captain.

Tennis. ,

We played two matches against the Agricultural
College, but unfcrtunately, as we were -pitted against
strong opponents and we lacked in practice and combi-
nation, we lost both the matches, the scores being 6-4,
6-4, and 6-2, 9-7. Messrs, T. R. Vijayaraghavan and
V. Govinda Menon represented the College in both the

matches.
V. G. M.
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M. F. C. Debating Society.

The above society had a very busy time during the
month of August, when four meetings were held. The
firsh meeting was held on the 13th when the inaugural
address was delivered by Dr. E. K. Janaki Ammal, M. A,,
M. Sec., D. Se., F. L. 8., Geneticist, Imperial Sugar Cane
Institute. As the President quite appropriately remarked,
it was really a happy augury to have such a learned
speaker delivering the first address.

The next meeting of interest was the one in which
the President of the Society, P. W. Davis Hsq., I.F.5,
delivered a very lucid and learned lecture on ‘ A Concept
of Evolution’; A. A. Khan Hsq., 1. F. 8. presided.

In a general body meeting it was proposed and
unanimously resolved to start inter collegiate debates bet-
ween our College and Agricultural College. We intend to
have several inter collegiate debates ; and we hope to be
successful with the whole hearted cooperation of the other
institute and the keen interest of our members. It is
worth mentioning here that for this idea of starting the
inter collegiate debates we are indebted to our President
who takes the keenest interest in the activities and
welfare of the society.

The following have been elected as the Managing
Committee members :—
1. Asst. Secretary & Treasurer :—Veerapomboi
(Juanior).
Other members :—

Cherian Funi
Srocdhuram Pillai | (Tniom)

A. Yegnaswamy .
K. Subbanna } (Seniors).

Al e

AHMED SHARIEFF,

Hon. Secretary.
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CAMP NOTES.

Walayar.

The weather was in striking contrast to that ex-
perienced last year, and but for one light shower no rain
fell during the period. = The shallow well which served
last year was bone-dry, and the Walayar stream from
which we were obliged to draw all our requirements of
water was far from ideal for the purpose, being shallow
and muddy, and not above suspicion of contaminabion
from the village up-stream. The College water-carts were
accordingly requisitioned as chlorination outfits, a use not
originally contemplated for them.

* * * *

The current year’s regeneration area (coupe VIII)
presented, a contrast with last year's aspect. A year ago
a goodly portion of the coupe was waterlogged, and we
had a poor opinion of the chances-of survival for any teak
stumps which wight be put here. ~ The results were
happier than we expected to find, although casualties had
been numerous. The majority were wilting badly, & most
unusual feature at this season of the year, and a circum-
stance which we thought could not be entirely due to
abgence of moisture in the soil but to the high * wilting
point ” which is characteristic of heavy clays. The soil
working which we saw being done was the obvious
remedy.

* # * *

A few soil sample pits were dug in coupe IX which
is now being felled (a task reminiscent of blistered hands
last June!). Three feet of solid black clay was all that
rewarded our efforts in the eastern portions—and then we
gave it up. An interesting profile was found in the
central and rather higher parts where the best growth
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was found.  Here the top stratum was a stiff dark-brown
clay for 1' 9" the humus being indistinguishable ; under
this was a conglomerate of coarse gravel, calcarious
nodules and lumps of silicate as big as one’s fist, all
cemented into a hard mass with the interpenetfating clay;
b.elow this at a depth of 3’ 6” was a coarse loose red sand
rich in mica which continued below 6’ to unknown depth.
An interesting featurc was that although the pit was dug
within a well stocked forest of fair dimensions, not g
single root was found penetrating below the conglomerate
layer. Thesc several strata were obviously not formed
in sty from the parent rock and must have been deposited
by floods and heavy erosive action from the hill-slopes
above, in past epochs. An ecological survey was also
conducted on this ares.

* * * *

Fire Drill Demonstration.

Havildar Venkataraman proved a keen exponeﬁt of
the art of fire fighting. He contributes the following
note :—

“A .surprise demonstration was held on the 14th
September, under the supervision of the Prinecipal and
the 2nd Senior Instructor. Dry brushwood was gathered
and piled in a large heap sufficiently far away from the
College sheds, and ignited at 6-45 p. m. againgt the wind.
A miniature shed had been built alongside, containing
camp-chair, bed and cot, The heap burnt furiously, and
when the fire was in full swing the alarm was given by
whistle.  The students rallied to the scene in a short time
with buckets and available appliances for extinguishing
the fire. They were divided into threc partics, a ‘ Rescue
party ’ aI}d a ‘ Hook party ' of four each and the remain-
dor detailed as o ‘ Bucket line’ party. Tho‘ Hescue
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parby ' ran to the shed and pulled out the things inside
and out of reach of the fire, after which they reported to
the Havildar and were ordered to join the ‘Bucket party’.
The ¢ Hook party ’ gallantly hauled down the roof of the
shed and dragged the rest of it away; then they turned
to the burning heap and beat it and scattered sand on it.
Water had to be obtained from the stream which was
440 yards away. Four students ran to get the water-cart,
but in their haste couldn’t stop it in time so that we
nearly lost our cart in the flames and one student was
nearly carried on to the heap! The demonstration was
successfully managed and the fire extinguished in 8
minutes.” Our bucket relay was the weakest link and
had the flames had more material to feed upon it is feared
that they would have got out of hand before the first

. bucketful arrived from the stream!

~ Visit to the Palghat Match Factory.

On Saturday 15th September the Senior students left
the Walayar camp for Palghat, to study the working of
the Match Factory near the Railway Station. Thanks
to the Manager of the factory, aud to Mr. S, Khader
Mohideen Sahib Bahadur ( Inspector of Excise, Palghat
Circle), the students were shown round, and the working
explained in detail. The following were seen : First, the
sawing of the logs into billets to suit the length of the
veneer knife, the logs used being chiefly of Bombax ma-
labaricum ; Spondias mangifera and Mangifera indica
are also occasionally used. The next stage is the re-
moving of the bark by beating it out.  The barked billet
is then’ placed in a rotary veneering machine which peels
it off spirally into long lengths of veneers. A sharp pro-
jecting pin makes a dent in the billet as it rotates, so that
the veneer comes out in two halves. The latter are then
piled into suitable heights and placed in the splint-cutting
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machine which chops off the veneer pile into thousands
of splints. The latter are then spread out on the ground,
in the open, and sun dried. The veneers for the boxes
are hung out in cloged verandahs to dry in shade. As
the duty for the finished matches has recently been raised_
considerably, the factory in Palghat does the manufacture
of the matches only upto the dipping stage, and exports
the unfinished matches elsewhere for the last stage, Viz,
the tipping with chemicals. It was no small surprise to
learn that a heavy duty is being levied even on the un-
finished matches.

Thanks to the Proprietor, some interesting photo-
graphs and exhibits were added to the College Museum,
showing different stagesin the manufacture, from the raw
material to the nearly finished product.
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Notifications relating to Rangers.

o em—

Waltair Circle.

17—7-—34. Mr. Y. Vydyanatham, on special duty at Repalle granted
‘leave for one month from the afternoon of 11-7~1934,

7—8—34, Mr. V. Rangachari, Forester First grade (M. R. H.), will
continue to act as Ranger Seventh grade, from 1-7-1934 wvice
Mr. C. S. King, Ranger Second grade, granted leave for 4
months. .

4—9—34. The leave for 3 months granted to Mr. P. Gopalan,
extended by one month. 2. Mr. A. S. Kaunds, Forester Second
grade, M.R.H., premoted to act as Ranger, Seventh grade, vice
No. 1 above.

4—9—34, Mr. Ch,-Ramamurti, granted leave for one month from
date of relief.

1—13—34. 1. Mr. M. A. H. Kirmani, attached to Bontha Range,
Ganjam Dn., transferred to Palakonda Range, Vizagapatam Dn,
2. Mr. M. Umapathy Mudaliar, Palakonda Range, on relief by
No. 1, transferred to Berhampur Range, Ganjam Dn.

Bellary Circle.

2-—9—34. Mr. K. Purushotham Rao, Anantapur Division, granted
leave for six months from the forenoon of 21st August 1934.

13—9—34. Mr. C. R. Rajagopalan Pecheruvu Range, Kurnool
West division granted leave for four months from 7th Septem-
ber 1934.

11—8—34. Mr. T. M. Kristnamachari, on special dnty, Kurnool
South Division transferred to Kadiri Range, Anantapur division.

11—8—34. Mr. A, Rahim Khan, Cuddapah North Division, on ex-
piry of his leave on 21st August 1934 posted to Kurnool Range,
Kurnool West Division. 2. Mr, A. K. Sheriff. Kurnool Range,
Kurnool West Division on relief by No. 1 transferred to Ganji-
varipalle Range, Kurnool East Division. 3. Mr. B. Gulab Singh,
Forester First grade, and acting Ranger Seventh grade Ganji-
varipalle, on relief by No. 2 reverted to his permanent post of
Forester in the same Division.

15—-8-—34, Mr. K. Purashothama Rao, Kadiri Range, after relief
by Mr. T. M. Krishnamachari posted for special duty to Kurnool
South Division.

15—8-—34. Mr. B. T. Seetharama Ayyar, Kurnool West Division
%ait;ted extension of leave for one month from 12th August

15—9—34. Mr. B. T, Seetharama Ayyar, Kurnool West Division
granted extension of leave for one month from 12th September
1934 in continuation of the leave already granted, .. - .
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Salem Circle.

7—8—34. 1. Mr. H. E. Mac Bride, on return from leave, posted
to Chamala Range, Chittoor division. 2. Mr. K. Karunakara
Nambiyar, Chamala Range, on relief by No. 1, posted to
Tammampatti Range, Salem South division. 3. Mr. M. B.
Kalappa, Trained Forester, First grade, and Ag. Ranger Seventh
grade, on relief by No. 2, will revert to his permanent post as
Forester First grade, Vellore West division. }

22—8—34. 1, Mr. K, M. Gopalachari, on return from leave on
27-8~1934, posted to Dharmapuri Range. 2. Mr. M. R. Dorai-
swami Ayyar, Dharmapuri Range, on relief by No. 1, posted to
Denkanikota East Range, Salem North division, vice Mr. P. A,
Krishnaswami Mudaliar, granted leave. 3. Mr. Pakkiyanathan,

Krishnagiri Range, Vellore West division, posted to the Sandal-

wood Sale depot at Tirupattur, 4. Mr. E. W. Ff:rn:mdez,
Ranger Fourth grade, Sandalwood Sale depot at Tirupattur,
posted to Krishnagiri Range,

22—8--34. Mr. P, A. Krishnaswami Mudaliar, Denkanikota East
Range, granted leave for 4 months from 18-8-1934 or from
date of relief.

29 —8—--34. Mr. S. Rangamannar Doss, Acting Ranger on patta
sandalwood duty, in Salem North division, posted' to Denkani~
kota East Range, vice Mr. P. K. Krishnaswami Mudaliar,
granted leave and until Mr. M. R. Doraiswami Ayyar takes
charge of the range.

2—9—34. Mr. K. Karunakara Nambiyar, Chittéor division, granted
leave for three months from 24-8-1934.

2—9—34, Mr. M. R. Doraiswami Ayyar, Dharmapuri Range,
granted leave for one month from date of relief. 2. Mr. S, A,
Dawson, Salem Central division, on return from leave on
11-9-1934, posted to Tammampatti Range, Salem South division.
3. Mr. S. Rangamannar Doss, will continue to hold charge of

" Denkanikotta East, Salem North, in addition to his other duties
until relief by Mr. M. R. Doraiswami Ayyar.

6—9~—34. Mr. S. Rangamannar Doss, Trained Forester and Ag.
" Ranger Seventh grade, will be in sole charge -of Denkanikotta
East Range, Salem North division until relief by Mr. M. R.
Doraiswami Ayyar granted leave. 2. Mr. M. B. Kalappa,
Trained Forester and Ag. Ranger Seventh grade, on relief from
Tammampatti Range by Mr. S. A. Dawson will continue to act
as Ranger Seventh grade on special duty in connection with
the settlemant operations relating to reservation of Bailnad,
Perumalmalai and Adukkam Puducombai blocks.

22-—-9—34 Mr. P. Shunmugasundaramn Pillai, Trained Forester
T ePirst igrade and Ag, Ranger Seventh grade, will continue ot

. voiract as RangémSeventh grade from 15~8-1934, vice Mr. S, M.

JREN g ‘ ‘4 » :
-{"':4““" v © ?9 g?_zl il ] g rth grade, on leave,
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26~—9—34, (1) Mr.§'M, Sreepivasagam Pillai, onsreturn from leave
on 20—9—1934, posted to Atur Rapge, Salem -South division,
(2) Mt. P Shunmugasundaramq‘i’mai; ”[raingd.Eorester F ir.st‘
grade_and Ag. Ranger Seventh grade, on relief by No. 1, will.
revertfo ‘his permanent post a8’ Forester First grade, Chittoor
division. ’
3—10--34. Mr. M. R. Doraiswami Ayyar, on return from leave
i~ posted to Denkanikota East Range, Salem North division, re-
verting S. Rangamannar Doss to, his permanent.post as Forester.
5—10—34. Mr. S. Rangamannar Doss, Trained Forester and Ag.
Ranger Scventh grade, on relief from Denkanikota East Range,
Salem Norih division, posted. to. Anchetti Range, in the same,
division, (2) Oq relief by No.l, Mr. P. K. Subbanarayana,
Avyar, posted to be on special duty in the same division for
enumeration of sandalwood trees in pattalands. - :

Worki!_lx Pth‘CW‘h' N

2—10—34. Mr. A. N Ponniah. Ranger Fifth grade. Provincial Sil-

’ viculturist’s Division-and- under orders of traasfer to Ootaca-
mund Circle granted an extension of.leave for one month from.
8—9—1934. ,

Coimbatore Circle.

12—9—34. Mr. P. Ramgswamyf»_l)_ily@r‘. Pollachi Range, granted,
leave for two months with effect from date of relief. ‘

12—9-—~—34. Mr. V. P, Narayana Mehon, Ramge Officer, Pollachi
Timber depot posted temporarily to Pollachi Range in relief of
Rauger P. Ramaswanii Ayyav granted Medical leave. k

Ooty Circle. SR

13-.8—34. Mr. A. N. Ponnayya, posted to Nilambur division as an
Asgistant:Ranger. » 100 ’

18—9—34. " Mr. S. V, Dogalswami Ayyar. Kaunoth Range, Wynaad

Division granted leave on averuge pay without medical c_ertiﬁ-
cate for two monglys:from ;date of religf.- (2~ On completion of

the timber transit check work, Mr, M. M. Mandanna, Ranger.
Sixth grade, posted to: Kannoth Range, Wiynaad . division ( Vice .

No. 1) ,
18—9—34. Mr. P. A, Madbavan, on expiry of his leave on l}t'h.
October 1934, re-posted to Mudumalai Range, the Nilgiris
division. ‘ oo o " 4
19—9—34, Mr, A. Mubammad Akbar, Ranger Seventh grade
(Temporayy)y-on expjsy @f his lq;z}ﬁn SWM%;M. posted

as Assigtant ‘Raoger, Chedleth ‘Résigs, Wynand "
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OF SPECIAL UTILITY TO

OFFICERS IN FOREST SERVICE.
THE “GECO” HAMMERLESS GUN.
[2-bore D.B., B.L. gun with Anson and Deeley
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. Half pistol grip. Weight 6% 1bs
A thoroughly efficient weapon.

Non ejector Rs. 130/net.  Ejector Rs. 160/net.

“THE BARTON " PRISMATIC BINOCULAR.

A handy field glass of perfect optical qualities.
Centre rack focussing, large field of vision,
stereoscopic effect. Magnification 8 times. In
serviceable leather sling carrying case. ~

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.

Screw Fittings Rs. 40/- Snap Fittings Rs. 43/--
‘ Tess 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., L1p.,

BANGALORE AND OOTACAMUND.

L
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