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Notes on Lac Cultivation—(Contd.)

By, S. RANGASWAMY,
Rescarch Ranger.

Enemies of Lad®

The lac insect has to fight against enemics of different
kinds which are classified as follows by Mr. E, P. Stebbing.

(1) Animals, (2) (nsects, (3) Fungi, (4) Natural
inflaences, (5) Forest fires and (6) Man.

(1) Animals.—* Birds, rats, squirrels, and monkeys
prey upon and injure or destroy the lac insect and are at
times a source of considerable loss.

“ Birds feed upon the young larvae when swarming
and after they have come to rest upon the twigs and before
the shell covering has formed to shelter them.” This was
not noticed in our areas.

“Squirrels and rats remove the resinous encrustation
probably “to eat the contents of the cells.” In the monsoon
crop of 1928, one patch comigiring<-828, inoculated trees
was completely dest.rdfgq;._when the> swggrg‘",v of larvae
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was about to take place. Various precautions were
_taken such a3 tying thorns round trees, putting poisoned

foodstuffs, using Barium Carbonate near rat holes and near
the bases of inoculated trees etc. The last one was some-

what effective for a couple of days but afterwards the flour
balls remained unaffected and the attack continued.

Laztly cheap rat-traps were laid near the base of every
tree with baits for several days and nights and this put an
end to the wholesale destruction though occasional bites
are still noticed.

“Monkeys also feed upon the sweet encrustations and
also commit damage out of pure mischief. They pull off
the small bundles of lac bearing twigs tied upon the bran-
ches and sometimes break off the branches encrusted with
lac”. I had this trouble only once but a few chots from
my gun frightened them off for ever. Py

(%) Insects :—(a). Predators, (b). Parasites, and
(c) Ants. : .

Predators :— The predator is an enemy which lays
its eggs on the top or crevices of lac encrustation whence
the larvae bore throngh the encrustation and feed on the lac
insects. While boring, thé encrustation cruwmbles into
powder and it looks as if the lac is eaten up. Under this
class of pests come Eublemma amabilss, Eublemma scutila
Holococera pulvera, and Chrysopa. Various other pre:
dators have been mentioned by Messrs, Stebbing, Imme, and
Chatterjee but these are not yet noticed in North Salem
areas.

‘“ublemma amabilis, Moore :— This appears as a white
larva but when it matures it gets pink in colour due proba-
bly to its feed on lac insects. It weaves around itgelf a
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cocoon covering it and feeds on thc lac insects. The
cocoons harmonise 8o closely with the sorrounding lac ex-
cept for the slight yellowish tinge which cannot easily be
detcted “ but can be distinguished by the fact that they
are soft and yielding when pressed with the point of a
needle.” A detailed study has been made on this by Messrs
M. P.-Misra, P. S. Negi, aud S. N. Gupta of the Ranchi
lac Research lnstitute and published in the Journal of the
Bombay Natural History Society for July 1980. The fol-
lowing is the summary of their investigation. “Eublemma
amabilis is a Noctuid moth predaceous on the lac insect.
1t does more injury to lac than any other single species of
predator and parasite of lac. Tt has §§ generations in a yecar
and does more injury to the Katki crop (Aghani and Katki)
than to the Baisakhi (Jetwi and Baisakhi). The predator
has several natural enemies. Tt can be usefully controlled
by either physical or chemical ineasures.

Physical measures :—(1) The portion of the crop uscd
as brood lac for infecting the plants shonld be kept under
water from 6 to 10 days immediately after all the luc insect
larvae have emerged from it and the rest of the crop should
be similarly treated immediately after it has been reaped.
(2) Selected and as far ag possible, parasite and predator
free brood should be used for every crop. Self inoculatiou
should be avoided to inoculate other bost plants excepting
Kusum for Kathki crop. This will save the destruction of
the lac insects by predators and parasites for furthoer
3 months, i. e., November—January and also check the
farther multiplication of the predators and other injurious
insects and their attacks on the Baisakhi and Jethwi crops.

Chemsical measures :—The portion of the crop as sug-
gested above should be fumigated with Carbon bisulphide
at the rate of 1 ounce of Carbon bisulphide to 1v C.i.. ol

space. L
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With these measures alone, the eultivator is sure to
raise his yield of lac by about one fourth in each crop”.

The list of natural enemies will also Dot be out of
place here. These bave been put by Mr, Négi under 2
classes :—* (A) Known and (B) Suspected.

(A) Known:—

(1) Bracon tachardiac ;—=Parasitises the Tublemma

larva. The larva feeds externally on the Eublemma
caterpillar.

(2) Chalcis tachardiae:—Larva is an endoparasite of
the Hublemma pupae.

(3, Componotus cotnpressus :—(The big black ant)
avd Solenopsis geminata pick up Eublemma larvae when
they come out from the egg shells and are trying to enter
Jac cells by biting ab the encrustation.

(4) Ephestin sp. Mainly a scavanger but its larya
aways attacks Hublemma larvae and pupae when it comes

in contact with them while entering into the galleries of
Eublemma,

(B) Suspected - —
(1) A black braconid (unidentified),

(2) A Chaleid fly Elasmus claripennis, Cam. (Phis
has definitely been proved an ectoparasite of the Eublomma
larvae after this paper had been sent for publication)”

In our cultivation the monsoon crop of 1927 wag
completly destroyed by predators apd the postmonsoon
crop wag partially destroyed. The only remedy resorted
to successfully was by removing the stick
inoculated trcus within 20 days of laryal
soaking the stick lac in water.

lac from the

emergence and
Other methods such gg

hand picking and keeping a light in the area to attract the
moths for killing were alga tried, but not with complete
BUCCESS.

Eublemmn soutila :— Thig predator was only iden-
tified a® being present in the crop but no intensive damage
was noticed and no observations have been 80 far recorded.

Holococera pulvera : — This predator was also not
observed on a large scale in Shorea lac crops. The larva
is thin and long and very active unlike the Eublemma. It
makes a tunnel on the encrustation and when f{ull-fed gets
the tunnel covered with silken threads.

Its life-history and control methods arc briefly des-
cribed in the annual reports of the Lae Rescarch Institute,
Ranchi, for the year ending 31st March 1928.

The oontrol methods above desoribed have cowpletely
put an end to these predators.

Chrysopa :— This is briefly described by Mr. Lefroy
in his book on “Insect Pests”. It is recognised by its
patchy attack on the enorustation.

Its life-history has been worked out and given to me
by Mr. Neclakanta Sarma of Bangalore.

“These predators are green coloured moths, Their
wings, two in number, are delicate and quite trausparent.
The eyes have & golden lustre. The abdomen is elongated.
It has a pair of antennae and the moth gives off a disag-
reeable odonr. '

These predators, probably attracted by the honey
gecreted by 2 month old lac insects, lay oval shaped green
eggs, cach at the end of a long foot stalk, which are
attached to the underside of the leaves and twigs, colonised
by lac insects. As days progress, these eggs develop and
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turn grey with a dark centre. At the end of about 4 days
young larvae known as Crysopa, emerge out, one from each
egg shell through a small hole. These hatched larvae make
their first meal of the unhatohed ones, if any, showing that
they are carnivorous in nature. .

The larva is stouter than the moth and is endowed
with a pair of curved, tubular, sucking jaws and rough
hairs all over its back. The body is elongated and ends in
a pointed anus, These larvae pierce the young lac insects
with their sucking jaws and after extracting juice from its
body, carry the skin of the head insect over. their back.
This havoc proceeds till the lac insects are 2 months old
when the thin lac encrustation protects the insect from

further attack.

The number of Crysopa larvae and eggs decrease as
we ascend & lac infected plant. The number would be less
if the undergrowth allround has been removed and a still
less number of them are found on plants inhabited by ants.
(Hence these latter two can be used as control to a certain
extent-see table attached)

No. of No. of No. of
larvae in | larvac in | larvae in

the crop. [the middle.|the bottom.

Tree No. and the description
of the plant inoculated.

Tree No. 30, 1.1.S. area Dorai-
sanipalaya {undergrowth remov-

ed and soil aerated.) 15 - 41 72

Tree No. 62 1.1.S. area Dorai-
sanipalava {undergrowth remov-
ed and soil unaerated.) 12 29 46

Tree No, 92. I.1.S. area Dorai-
sanipalaya (undergrowth remov-
ed and soil aerated,) 28 50 93

Tree No. 641, Govt. area
Doraisanipalaya (undergrowth re-
moved.) 14 26 40

Tree No. 646, Govt., area
Doraisanipalaya (undergrowth re-
moved.) 30 48 72

Tree No. Govt. area, Dorai-
sanipalaya (umdergrowth not re-
moved.) 21 39 73

Tree No. Govt. aeea, Dorai-
sanipalaya (undergrowth not re-
moved.) 84 90

e s

N.B.—Compare 7 with 5 and 6 with 4. as their éizes and shapes
are approximately identical. :

The Chrysopa larvae, when mature (i.e. 15-20 days
after emergence from the egg shell) spins itself into an oval
shaped cocoon from which the moth comes out through a
circular slit at the end of 10-12 days. 'This again giveg
rise to fresh eggs and thas a new geueration of larvae.
The number of larvae and eggs go on drying out after 2
months or more eorrectly after the emergence of males as
the natural development of the lac encrustation prevents
these larvae from attacking the lao insects.
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Hence the most critical period of attack is the.interval
between the swarming of Iac insects and the male emergen-
ce. The remedy has to be done in the early stages of
attacl or else there is every danger of the whole erop being
completely wiped out.”

Parasites :— The following parasites have been
collected from our North Saler crops and identified by the
Ranchi Research Institute.

(7). Cocophagus tschirichii (Y ellow Chalcid No. I),

(2) Telrastichus purpuseus (Black Chalcid No. I).

(3). Tachardiae-phagus tachardiae (Y ellow
Chalcid No. 11.

(4). Yellow Chaleid No. ITIL

(5). Black Chaleid No. I1I.

The life history of any of these is not yet worked out
and the Ranchi Institute has taken them up.

Samples of Shore: talura and Atylosia albicans lac
stioks collected from the postmonsoon crop of 1930 and
caged in March gave the following number of various
parasites.

3rd March. 4th March.

Black Chalecid. 334 349
Yellow ” No. L. 1 1
Black » No. III. 1 0
Yellow " No. ITIL. 86 66

"The control method taken was that all the brood not
used for inoculation were cut and immersed under water
for a week and then dried in the sun. Specimens of these
parasites have been collected and preserved at Denkanikota
Research Ranger’s Office for reference and future identifi-
cation in the field.

9

(c). Ants:— Mesarss. P. S. Negi, M.P. Misra, and
8. N. Gupta of the Ranchi Institute have stated in their
publication *Ants and the Lac ingeet”, “that ants in general
are not injurious to the lac insect, but undoubtedly pick up
the crawling lac larvae and the male insects; at the same
time all of them are useful to the lac insect as they remove
the excreted “honey-dew”, which otherwise mixed with
dust in the absence of rains is likely to block up the res-
piratory organs of the lac insect and aause its death by
suffocation. In addition, many of them and especially
Camponotus compressus (Big black ants) and S. geminata
help the lac insect by feeding on the larvae of the predator
moths”,

In our areas eight species of ants are noticed and all
except the small red ants which tuck up their abdomen
while running and feeding (Cremalogasler dohrin) arc
harmless. With this particular species an experiment was
carried out. Two inoculated plants ware taken. On one
the ants were allowed free access and on the other they
were prevented by painting the stem with tar every mor-
ning and also tying fly-paper all round. In 20 days time
the control plant was with good encrustation and on the
experimental plant nearly 60 % of the lac larvae has been
destroyed. Therefore, I have to view this species as
harmful,

(8). Fungi::— Mr. Btebbing states that several
species of parasitic fungi prey upon the lac insects but no
investigation has been made-in this line.

(4). Natural atmospheric influences. Heavy rain at
the time of male emergence washes out the moving insects.
Hot winds kill the insects outright. In the postmonscon
crop of 1929 the damage was very great.

(5). Forest fires :— They are very harmful both to
the host and to the lac insects in our Shorea areas. Two

2
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patches near Deverbetta were burnt in March 1929, The
trees though big, have not yet recouped. Some of them
are completely and many are highly infested with borers.
In an inoculated patch the fire kills out the lac insects
outright. Therefore fire protection’ is the most important
operation in all our lac areas.

(6). Man:— Due to high prices of lac, thefts are
said to be very common in Northern Tndia but as our oper-
ations are in the initial stages and as there is no lccal
market for the produce this damage is not yet known, but
graziers® occasionally break off the encrusted sticks either
on account of curiosity or out of mischief.

Closing the areas to grazing will put an end to this
gort of damage.

Uses of Lac.

Lac is chiefly used in the preparation of gramaphone
records, sealing wax, buttons, lithographic inks, corundum
and emery wheels, imitation ivory, oil cloth, high grade
varnishes and polishes and for stiffening silk and straw
hats. Shellac is employed in the making of electrical
insulators and explosives.

The industry may also be strengthened by the
economic utilisaton of the bye-products. 'Fhe question of
bye-products is discussed fully by Mr. M. Venugopalan of
the Ranchi Research Institute.

“These may roughly be divided into 2 classes. (1),
Those which ocour during the preparation of seed lac,

'In the estimate special provision is made that all dead branches
etc. are removed from areas before inoculation takes place.

—J. E. M. MrtcueLr, D, F. O,

*1 think that some of the Denkanikota merchants have got wind
of this and have removed the sticks to try and inoculate trees on
patta fields. The sooner we get it a2 “Royal Produce” the better

save trouble. '

—J. E. M. MitcHELL, D, F. Q,

1

and (2) those which result during the manufacture of
Shellac, button-lac, garnet lac ete.

To the first class belong (1) residual twigs from the
“Phunki lac”, after the removal of encrustation, (2) fine
dust “molemma” arising from the seiving prelimipary to
the washing of lac, (washed lignors containing the dye,
finely divided resin, insect bodies etc. (4) dye cakes got by
precipitation of the washed liquor by Calcium Chloride.

To the second clase belong :—

(1). “Kiri” a refuse remaining in the bag used for
making shellac and button lac, (2). Lac-wax The first
bye-product left in any lac factory is the accumulation of
twigs got from the “Phunki lac” after the removal of lac
by beating with wooden mallets. The lac adhering to the
fragments of twigs especially to those of the summer scason
crop, cannot be completely removed by simple mechanical
means and & fair percentage of resin may be got by neutr-
alisation with acid. The twigs after drying can be used
as fuel”.

The molemma consisting of very fine grains of lac
mixed with powdered wood, insect bodies, dutst, wax and
dye may be used for the manufacture of low grade varnish-
es and for bangle-making with nccessary addition of
rosin, ot the molemma from which the fine particles of
resin are extracted by some special method mmay be put on
the market for the dye.

The third bye-product is the dye in the liquors resul-
ting the crushed lac. This may be used, as it i8, for dyaing
silk and wool. If there is no market, it can be used as &
fertiliser since it contains a large supply of albuminoid
nitrogen in the insect bodies or the dye may be separated
by precipitation and the cakes so obtained may be used (D
as & fertilising material, (2). as fuel for boilers, and (3) for
the preparation of low grade varnishes.
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Since lac dye oclosely resembles Cochineal it may also
be used to give a lnke with tin or aluminum, yielding a
product very much akin to “Cochineal carmine” which
could be used for the same purpose.

While manufacturing shellac a large quantity of
refuse or “Kiri” is accumulated in the portion of the bag
exposed to the fire after the shellac has been squeezed out.
It is a blacky mass, consisting of animal remains,- woody
material with a large proportion of lac resin and a consi.
derable quantity of lac-wax. 1Itis utilised for preparing
garnet lac, cheap grades of Shellac, and also for making
toys and bangles.

If the lac-wax can be recovered from * Kiri ", “ Mol-
lemma " etc., by a cheap method it can be used to replace
bees-wax in industries ”.

Though the produce is used in ever so many ways,
yet due to want of steady supply and abnormal fluctuation
of market prices, the users, are running for artificial pro-
ducts which are supplied cheap and at a steady price, even
though they are not as good as the genuine product. The
only hope to maintain the industry therefore lies in the

concentrated mass production by Government agency and
flooding tbe warket at normal prices.

Inoculation of Shorea brood on other: species.

The species on which the transference wag
N effec
may be divided into 8 classes. ted

I. Species on which the insects thrived well and

produced as much yield as on the mother host, These
are i—

1. I consider these experiments besi
most useful.  We can make use of a lot of
for lac production. I am optimistic as |
used for gramaphone records fell much bel
the market for 1ac is also rising.

des bein_g interesting are
species in our dry forests
read that the substitute
Ow expectations. 1 notice
J.E. M, MircHELL, D, F. 0.

18

(1) Atylosia aglbicans :—During the 1228 monsoon
crop, 4 1b. of brood put on 10 Alylosia albicans yielded
5 lbs. i. e., 10 times the seed. In 1930 monsoon crop § Ib.
yielded 94 tbs. The ezperiments are being continued.

(2) Acacia sundra :—During 1980 monsoon crop,
9 1bs. of brood yielded 45 lbs., i. e., 5 times. In some cases
the encrustation was much thicker than Shorea. It 18
now attempted to raise a separate strain on Acacia sundra
alone.

(3) Dichrostachys cinerea :—2 lbs. of brood yielded
5 Ibs. in the premonsoon crop of 1530, but in this species
the plants were flooded with predators. Attempts made
to separate a strain in the monsoon crop of 1930 also
failed. Experiments are now proposed to be carried out in
pot culture.

II. Speoies® on which the insects thrive but no
appriciable quantity of resin is produced :—

(1) Pterolobium indicum, (2) Bridelia retuss, (3)
Desmodinm gyrans, (4) Flemingia congesta, (5) Acacia
suma, (6) Aponasquamosa, (7) Acacia farnesiana, (8)
Zizyphus jujuba, (9) Butes superba and (10) BRynchosia
rufescens.

IIL. Species on which the insects failed to thrive :—

(1) Cochlospermum gossypium, (2) Odina Wodier,
(8) Zizyphus xylopyra, (4) Dalbergia paniculata, (6) Phyl-
lanthus emblica, (6) Ficus Arnottiana, (7) Terminalia
belerica, (8) Mallotus phillipenensis, (9) Premna tomen-
toga, (10) Eugenia jambolana, (11) Vitex pubescens, (12)°
Acacia pennata, (13) Acacia intsia, (14) Chloroxylon
gwietenia, (16) Psidium guayava, (16) Indigofera my-
gorensis.

2. Some of these experiments will hév; rto be repeated again,
J. E. M. MITCHELL,
District Forest Officer,
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APPENDIX B.

Experiments to find out the space covered by lac insects.

Shorea Brood : —Four experiments were carried out, two
in 1928 and two in 1929 premonsoon and monsoon crops.

The brood was divided into three classes as noted below:—

A Class :—Best brood, i. e., good continuous encrusta-
tion without any parasite or predator attack. B Class :—
Good encrustation on one side of the stick but with slight
attack by predators. C Class :—Discontinuous encrusta-
tion with predator and parasitic attack.

Representative sticks were selected froin each kind of
brood and individual shoots of more or less the same height
and girth and with the same amount of foliage in the same
patch were selected and inoculated, the area covered by
insects measured up and average struck, the results of
which are tabulated below.

Steps taken to ensure freedom from parasites and
predators — The best sticks were selected and examined
with a high power lens. They were removed after emer-
gence of insects and examined for the exit of predator
moths. Those that had holes from which the predator
had emerged were rejected and the remaining sticks were
kept under observation for a period of 2 months to see if
there was any further emergence of moths. The area
covered by insects on the particular plant on which the
clean brood tested as cxplained above, alone, was taken
into account. ‘The box in which the sticks were kept was
examined for the presence of Chalcids and nope were found.
Hence the brood was taken to be clean. The quantity of
brood on different sticks was not however the same.

Nore :—For want of facilities the experiment has not yet been
repeated in a more accurate manner.
3
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Length of cov?rl:c? by fArea covered
Name of crop. Ct}f(f;;{ cflf,;“sl;a insects in | of shcrostn..
" | inches, | Square [tionin squace
. iﬂChCS‘ lnchc:.
Premonsoon crop A. 3% 195 56
1928, B, 3} 69 20
C. 4 24 6
Monsoon crop 1928. A. 3 211% 70%
B. 3 84 28
C. 4 31% 8
Premonsoon crop A. 4 212 53
1929, B. 4 82 20%
C. 4 32 8
Monsoon crop 1929, A. 3 198 66
B. 3 93 31
C. 3 27 9
APPENDIX “C”,
{ Sample kst maintained at the time of lac snoculation)
No. of Description of No. of | No. of | No. of R
trees. trees. bundles.| sticks. | baskets, | cmarks.
i
1 | One lopped tree. ...| ¢4 2
2 | Two lopped trees. ... 1 16
3 | One lopped tree and Full of big
shoot ol 10 11 - red ants,
4 | Stumps and shoots ...] ¢ 2
5 | One lopped tree ... 1 8 2
6 | Three lopped trees ...| 10 8 12
7 | One lopped tree -8 2
8 | Stumps and shoots ...} ... 10
9 | Three lopped trees ...} 22 8 -
10 | Four lopped trees ... 18 7 .o

T.00ALITY :—Thalli R, F. Unreserve Patch 1.

Name of species inoculated :—Shorea talura.
Total number of tre¢s inoculated i— &,
Total quantity of brood inoculated ;— 25 1bs

Date of inoculation :— 27—11—29.
Brood obtained from Gulkaigundu patches 1 and 2 of 1fast crop.

10.

11,
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The Aim of Scientific Forestry is to
Aid Nature.

[(Winning essay for the Indian Foresier prize for
presemt students, 1931,—By, Sen Gupla,
1929-31 Division.)

Though the term “ Scientific Forestry ” embraces
more than one subject, for the present article it will be
interpreted as ** Silviculture " which is of course the soul
of Forestry and is also suggested by the latter portion of
‘the heading i. e,, to aid nature.

Long before the subject of forestry was born and long
before the present all-embracing civilization had its origin
with its scientific udvancement, the surface of the earth was
covered with & moet magnificent forest growth of natural
origin., For the production of these forests no human
intcrference, vo nursing and nothing of the sort were re.
quired. ''hey sprang oub themsfelves and grew themselves.
Bur there was nobody to observe the struggle out of which
they arose. As a result of indiscriminate exploitation of
these forests and an ever-increasing demand of mankingd for
forest produce it became necessary to maintain and im-
prove these old forests and create new ones. Here *silyi-
culture ” took origin and its present structure is the embodj-
ment of the observations and experience of several centy-
ries of the most cultured brain. Hrom the present know-
ledge it oan be said beyond a shadow of doubt that had the
natural forests been treated judicially much better result
would have been obtained.

What bappens in vabure as regards lorestry? In
nature forests grow themselves, 1f they are analysed it is
found that there is & regular harmony ag vegards the distris
bution of apceies, according to their respective silvicultural
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characteristica—e. g, evergreen and deciduous and sporadic
habit, light or shade demanding pature, requirements of
climatic conditions cte. No human effort or application of
gcientific knowledge of forestry can interfere with these
particulars  Nothing can chanee the inherent pature of
the sced of any species. Nature herself has gob many
devices and contrivances to effect regeneration and forma-
tion of the subsequent orop. Then what is within the
power of ecientific forester to aid nature? And how is it
effected ? It has been seen that nature’s process is too
slow to keep pace with the qualitative and guantitative re-
quirement of mankind. Here nature fails to serve the
wish of man without being helped by him. So, the know-
ledge of silviculture, as revealed from the study of nature,
comes t0 her aid in the follawing way-

Nature in the formation of Forest and Sivienlture,

(a) Treatment of the stand during the process of
regulation :—Seeds are available in nature on the brees.
But it is seen that under various circumstances they can-
not properly germinate and the tree cannot grow. A few
of these circumstances may be enumerated ag follows—
(1) Unfavourable nature of the seed for germination e. g.,
very strong testa or very delicate and minute stracture or
short period of retentivity of germinating power. (2) Natu-
ral calamity, like falling of seeds by storm before maturity
or failure of timely rain. (3) Breaking of fire while the seeds
are on the ground. (4) Unsuitable seed bed (hard, stiff, or

_ baked). (5) Dense covering of grass or undergrowth.

Silviculture can overcome all these difficulties and help
nature, ,

The sced which has got very bard testa rendering
easy germination difficnlt, is artificially treated by hot
water or acid solubion of certain conceniration for a specihic
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period, just to soften or wear away the hard testa and make
it fit for guick response to the conditions of germination,
Bimilarly, the delicate nature and short retentivity of
power of germination of seeds can be made to suit and

adopt nature by treatment by a silviculturist.
As to the immatarity and quality of seed a silvieultu-

rist can gather in time the best quality of seed from the
ideal specimen of trees for a particular locality. and make
the best ugse of them by distributing in nature. As to
failure of rain, silviculture waters the plants till the period
of crisis i8 over-.

To protect the seeds and crop from fire the silvicultn-
rist has got an elaborate chapter on fire protection in
forestry, by proper application of which he can secure the
safety of his forest. The adverse nature of the bed due to
hardening or baked nature may be overcome by timely
wholesale tillage or working of soil in required areas.
Obstruction due to dense grass or undergrowth to reach
the seed up to the ground and subsequent suppression, are
minimised by their removal. The opposing nature of wood
land, like wo equally powerful but hostile nations which
repeatedly fight against each other for domination over the
soil, can be suocesfully interfered by a silviculturist in
favour of wood land.

It is most interesting to see that & silviculturist can
overcome all the above difficulties by the application of a
single and simple operation. It is the raising of a nursery,
Here he can raise the plants, under desired circumstances

independent of the meteoric influences and can rear them -

till suitable conditions in nature permit them to be put in
the forest.

In nature, the plants in their infancy, while estalishing
themselves on the earth are faced by some invincible enemies
Iu the first place come the noxious weeds. They compete
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with the tiny baby plant for light and rob mest of the
available moisture in the soil, causing starvation to the
latter. They farther choke the young plant from all sides
causing suffocation. Silvieulture saves the plant from this
danger by the proper operation of “weeding”. In the
next place come the plants of inferior species, climbers, ete.,
which are also almost equally deterimental to the plants:
Silviculture frees the plants from their clutches by ¢ clean-
ning” and *‘ climber cutting ”.

(2) Treatment of the stand ajter Establishment.

In nature inferior speoies often flourish at the expense
of better varieties. Silviculture eliminates and keeps them
from re-appearing by the most thoughtful application of
knowledge of “ 1mprovement felling ", thus, helping, rather
improving upon nature, in regulation of composition.

In nature sometimes forests are too sparsely or too
densely stooked—both of which are detrimental to the final
value of the crop. Silviculture maintains throughout
life, enough trees to stock the area properly and no more
In sparsely stccked area siviculture brings it into norwal
state by planting the gaps. In the casec of the densely
stocked area it relieves the congestion of the crop by “thin-
ning”. It minimises the struggle for growth among trees
and produces the maximum quantity and the best quality.
It is interesting to note that apart from aiding nature,
thinning has improved much upon the structure of the
wood, in specific gravity and hence in strength, especially
of the ring-porous broad leaved species, like Teak.

In nature mis-shapen, orooked and defective trees,
even of valuable species, are apt to accuwulate and retard
the development of the better individuals. Silvicaltuer
removes them apd aids nature for the development of
better ones.
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In nature gaps are often oreated by, fire, storm, log-
ging or any other reason. These are ab once re-stocked by
silviculture without waiting for nature to do it in a slow
process—=if at all.

(3) Disposal of Slash.

In forests, slash or debris often accumulates as a result
of logging, wind, fire, or some other rcason. This when
properly disintegrated improves the quality of the soil and
helps regeneration. But in nature the process of disinti-
gration is too slow and it further exposes the forest to the
risk of * insect and fungus attack ”, for which the debris is
a favourable abode. A silviculturist disposes the slash
either by progressive burning, by piling and burning, by
broad-cast burning, by light buraing or by simply piling,
or lopping. 'I'hus nature is much helped in improving the
soil and ensuring regeneration.

(4) Protection of stand against various injuries,
Though nature has provided some plants, according to
environment with thick bark, spines stinging hairs ete,
" for protection against natural calamities and animalg—
these are not at all adequate for protection of a stand
against the injuries of varied natare to which they are
subject. Of these, fire, inscct, fungus, and animalg are
prominent. Protection from these are necessary for suc-
cessful growing of any crop. To aid nature, most effi-
ciently, a Silvieulturist is led into various specialised fieldg
—such as fire protection, entomology, pathology etc. Hero
the help consists in classifying and describing the injurions
agendcies, revealing the soientific faots which are required
in determining aontrol methods and formulating and
solving the administrative problems donnected with coutrol

and provention of losses, through the sposialists in the
respective branches,
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(5) Nature of individual species.

One of the greatest boons of silviculbure 38 the Ssyste-
matic knowledge of the nature of each individual species,
and the best use of it has been made by aiding nature be
artificial introduction of woods The most valuable spy=
cies often struggle in nature, in mixture with other inferior
species, for light, space and other requirements. A silvi-
culturist raises them pure or in mixture with associates, in
plantation and give every facility to grow. Here the crop
though of artificial origin—everything subsequent is de-
pendant on nature, subject to occasional interference of
man. So, principally, even in plantation, it is nature which
is more easily and systematically aided by silviculture.

(6) Nature herself (with vegetation and soil)

Here the word nabure will be considered in its most

abstract sense. If nobody interferes with her, she smoothly
goes on with her beauty and resources=—to the unbmost
benefit of mankind. But indisoriminate action of pan on
nature in the mountains as regards her forest resources
causes baldness on the surface of earth. Nature does not
tolerate it calmly and the inevitable results that accompany
are as follows: The rivers become torrents when it rains,
causing sudden flood over the plains with all its devastating
consequences, like famine and epedemics etc., the valleys
are no longer supplied with water, the rivers become dry
and irrigation becomes impossible. Hence it is seen that
the prosperity of agriculture, the health of the inhabitants
and public fortune depend npon & normal proportion of
forests. Again this peroentage itself is an element to regu-
late the world's cirenlation of cloud, rain, snow, flood and
even the ocean. Hence the necessity of restocking the
deouded zones in the mountains and establish order in

- pature, withoub which all egonomics are profoundly upsef.

4
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It is only silvioulture which can establish order in nature
by restocking the denuded ares, stopping further action of
man and proper treatmant of the mountain forests.

In conclusion, it may be drawn up in a nuteshell that
the details and execution of all silvicultural systems—

both permanent and provisional, corroborate the same truth

of aiding nature to form a normal crop. All the experi-
ments of research are actuated by the principle of establish-
ing facts which will aid nature. In the continent, specially
in Germany, silviculture has advanced so much and is
aiding nature in such an intimate manner that forestry
has become almost like agriculture from narsing and treat-
ment point of view, with the difference that one is harvest-
ed biennially or annually and the other after a quarter, a
half or ope century.

* RAMARRISHENA .

a1

Callege-day, Madras Forest College,
' June 28th, 1931.

— ———

On the 28th June 1931, the concluding day of the
‘ Forest college week,' a large gathering of ladies and
gentlemen assembled in the spacious hall of the eollege to
witness the distribution of prizes and certifieates to the
18th bateh of trained studepta. The Hon’ble .Mr- A Y. G.
Campbell, ¢.8.1., C.LE, 0.B.E, V.D, 1.0.8., presided over the
function. '

Mr. J. C. Wrench, the Principal, opened the proceedings,
and addressed the gathering as follows :—

“ The Hon'ble Mr. Campbell, President and Members .
of the Board of Visitors, ladies and gentlemen,

1. “In welcoming you, Sir, there {3 an additional
pleasure : for, it is wholly unnecessary to search reco:-(?,
page, and paragraph to ascertain your interest and 83500
ation with our College. This is well known, For it was
but last year, that you honoured us by being present ab
our aunual prize giving, here, in this hall. We are very
conecious of the honour done in your presiding to-day:
and on behalf of the college, [ express to you, sir, our
gancere appreciation. .

2. * Our true book of revelation is our annual adwini-
gtration report, Bub it is customary, however, oa this oc-
casion, to anticipate this to some extent and to disclose what
was before unknown, and to unnounce to you, Sir, and .to'the
public in general, certain of the more important activities -
of the College and particularly the progress (mgutal and
physical) of students, and particularly of the Se-nlors' who
to-day are given their certificates of proficieney in wmatters
forest (if such a ferm can be used) and whose appcarance
in thig hall is their last as students of this College.
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8, “To-day is our 18th prize distribution, which
means some 470 students have gone forth from this collage
cerbified fit to undertake the dutics and responsibilities of g
Range Officer. You, 8ir, and members of this audience
present to-day, Who attended at the annual prige-giving
last year may perhaps recall from what other provinges
and what distant places students come.

4. * As is possibly known, the course of study at

the college is a period of some two years and a senior
and a junior division is distinguished. The subjects of
study are technical and comprise, Hngineering, Survey,
and Drawing, Forest Utilization, Range Administration,

. Botany, Forest Management, Silviculture and some Physi-
cal Science and First Aid. Recently the variety of the
syllabus was a matter for debate at the college and the
motion was “ that a forester is a Jack of all trades and g
master of none.” It is confidently hoped that, thoge
students who are going down and who shortly will be hang-
ed certificates of proficiency, feel themselves on the way
to becoming a master of at least one subject, and with 4
strong determiuation, in so far as in them lies, ultimately,
to be a master of them all.

5. * The total number of studeuts at present at the
college i8 36: 16 seniors and 20 ‘juniors. With the ex.
ception of one private student from Madura, therears po
students from this presidency. 1t may be noted that two
private students joined the college during the year and took
- advantage of the concession awarded to such students,
We anticipate having a total of 50 students from the com-

mencement of the coming college year beginning on the 14
of August next.

6. “ Regarding the ability of students, this ig average;
there is no student of any outstanding wmerit neither i;
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there any of very poor attainment. All the 16 senior stu-
dents obtained higher standard certificates. The highest
placed student is from Bonai (Orissa).

“ An analysis of the cxamination results show :=—(I)
That in respect of Seniors in class examinations the
percentage highest marks is 83; the lowest 60.5 and the
class average 67. (2) While in the final examinations in
the seniors the percentage highest marks in 78, the lowest
60 and class average 68, (3) And for the juniors the
percentage highest marks is 74, the lowest 57 and the olass
average 69.

7. “Both in headguarters and in camp every op-
portunity is taken to arrange special lectures on forest
matters for the benefit of students. In October last, at
headquarters, Dr. Liyon of Honolulu, Government Botanist,
in the Hawiian Islands gave a special lecture to the students
on “ Some Forest problems in the Hawaiian Islands.”

“ In camp, certain officers on special duty, nawmely,
the Assistant Forest Utilization officer, the Extra Assistant
Conservator in charge of sleeper operations gave lectures
and demonstrations on sleeper passing and conversion of
sleepers, and Mr. Venkateswara Ayyar, Assistant Working
Plans Officer, i Botany and prescriptions in Working
Plan. As regards territorial officers, Mr. R. S. Browne,
District Forest Officer, Nilambur, lectured on Silviculture.

8. * Some 5% months of the year are spent by stu-
dents and staff in camp. 'The following places were
visited : —

Camp. (Seniors)  * *  Camp. (Juniors)
Walayar. Sadivayal.
Nedungayam. Mount Stuart,
Silent Valley. Kargudi.

Arambyshola (Ooty). Bandyshola (Coonoor).
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“The pravious year's oamp at Olavakkot was abolish-
ed during the year and in its place the students visited
Silent Valley as this camp affords a greater facility for
atudy of evergreen forests.

9. " During the year s regular course of lantern
lectures was begun. At the start, about 150 slides relating
to some four different subjects were purchased.

10. * Mr. A A, F. Minchin, Conservator of Forests,
was pleased to offer prizes for the two best essays for both
the divisions, the subjects for essays being :— Seniors :—
To prepare an address to small children aged beteween 8
and 11 at a primary school, reparding the utilsly of jorest.”
Janiors :—To address @ class of young people of Secondary
school age bejeen 14 10 16 on {he value of foresis in the
couniry.” ’

“The prize for Seniors was won by student M. Haq
with student H, Sen Grupta 2nd, and that for Junmors by
gtudent V, N. Sharangapani with student Mandke, 2nd.

11. ** A debating society, has been started during the
year. Subjeots for debate are techrical and non-technical,
alternately, and & meeting is held every Friday during
Headquarters terms. It is hoped this society, begun very
modestly will attract the increasing interest of students
especially of those students, who, in recreation, are unable
to gather laurels in the playing field, but who in debate find
a field all their own.

12. ¢ Gamea at the College are organised and control-
ed by the Athletic club: office bearers are drawn from
members of the staff and from students,. Games are held
3 afternoons a week duting Headquarters terms gnd are
compulsory, They comprise hoockey, orickeb, athletics and
tennis. 'The average siudent oo arrival at the College i3 a8
a rule, best at hockey, then crickes, athletics, and tennis.

3|

During the past year the College has been most suacessful
in athletics : both in open local competition and at home in
the annual sports. At the Agricultural College sports, in
July 1930, one of our members was 2nd in the open half
mile race. In the Grigg Sports the College won the open
events' cup, after .a period of four years’ fruitless but
keen endeavour. At these sports one mewmber of our team
broke the local 120 yards High hurdle race record.

“1Tn the College sports four College records were
broken, three of which have held since 1918, 1918 and 1919.
In the Y. M. C. A. sports held at the beginning of the year
the individual and institation Championship were both
won by this College.

“ From Hockey and Cricket we have derived much
recreation and pleasure, 1t is always & point for regreb
that wanb of opportunity and facility, in our camping
periods, make it impossible to develop a team to its full
proficiency, except of course when we have the pleasure of
playing our Visitors and make 158 runs for 2 wickets.
But I think, it can be said, we have a sense of side and a
spirit of College. In Cricket our strength lies with the

~ Junior division and as they will be with a8 next year we

have hopes of possessing a strong side. The other games
and sports which we have at the College need no special
mention, '

13. “ With the exoeption of a ocase of typhoid in
September last the health of the students both in head.
quarters and ocamp has been eatisfactory. Btudents are
weighed on arrival and before leaving the College. It ig
of interest to note that recent weighments of geniors show
a decided increase of weight in gtudents==io be prcoise an
average increase of 7% lbs. 'The present tutorial stafl
numbers a botal of 4 including the Principal. We do not
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88y, sir, thal this is inadequate, bub we rather hope that
this is an indication of qualiby and not quantity.

14. “ 1 should like to take this opportunity to thank
the staff for their most willing co-operation throughout the
past year in those additional dubies which go to make up
College life: Mr, Gniffith for his interest in and able
control of games. Mr. Ramachandra Rao, for his able,
wise and tactful management of all of those numerous
duties which are his as House Tuator. To Mr. Belliappa
for his ever-ready willingness to do anything that may be
asked of him,

15. ‘“Before calling upon you, sir, kindly to present the
certificates and prizes, I would agk the students to remember
this College—It cannot be said, I think, that, if you bave
made proper use of your time here, that you have had no
interest, no pleasure, as onlooker or participator, in your
games. It cannot, I hope, be said, that you have failed to
make friends. Surely a spirit of gratitude and remembr-
ance must arise. But this I have rather failed to find in
the past and therefore, I tell you this, that you may know.
Finally, on behalf of the staff and students, I again wish
to thank you, sir, for presiding here to-day.

16. “1I will now request the President kindly to
present the certificates and prizes:—

Higher Standard Certificates :—

1. H. Prasad Sen Gupta, 2. Magboolil Haq, 8.
Harbans Singh, 4. Abdul Hamid, 5. Shaida Mohammed
Khan, 6. Pandurang Asabe, 7. Mohammed Khan Pathan
8. Girija Sankar Deb, 9. Amarjit Singh, 10. Mohammed
Ishaque, 11. Mohammed Ghouseuddin, 12. Raghuraj Singh,
18. Syed Husain Ahmed, 14. Bhaskar Rao Lawelekar,
15. Mohawmed Sher Afgan Kban, 16, Churamani Pandey.

1.

33

Prizes.

Grold medal for the best senior
student on marks

2. Campbell Walker prize for the

8.

10.

11.

12.

18,

14.

16.

best sbudent in Forestry ...

Brazier prize for the student
likely to make the best out-
door Ranger - .

. Lodge prize for Engineering ...

. Madras Conservators’ prize

for Survey and Drawing

Madras Censervators’ prize
for Botany

. Madras Conservators’ prize

for Range Administration

. Chief Conservator’s prize for

the best Janior student

Indian Forester prize for an
essay by past student

Indian Forester prize for an
essay by present student

Pentland Shield for the best
alliround athlete

Fischer cup for Tennis

Moopil Nayar cup for cross
country race.

Swimming Medal

Cowely-Brown cup for the
interdivisional hockey

H. Prasad Scn
Gupta.

Harbans Sipgh,

H. Prasad Sen
Gupta.

H. Prasad Sen
Gupta.

Shaida Moham-
mad Khan.

H. Prasad Sen
Gupta.

Amarjit Singh.
Jag Mohan
Singh.

Mr. T. D. Pon-
niah.

H. Prasad Sen
Gupta.

Mobammad
Ishaque.

V.M. Sharanga-

pani.

1st-Raguraj
Singh.

2nd-Mohammad
Sher Afgan

.. Senior-H. Prasad_

Sen Gupta.

Junior — H. P.

Sanap.
Senior division

«(1929-31 division).



7

16. Hockey sixes == (1) Shai
: aida M -
med Khan. (2) V.N. Sharangapani, %?%
A. Mandke. (4) H. Prasad Sen Gupta, (5)'
T. K. Bhagawant. (6) Byed Hussain Ahmed,

17. Winner of the ‘best ossay i
y in
the Madras Forest Oollege
%ﬁ&zme for the year 1930~  H. Prasad Sen
. Grupta.

In addition 18 Senior students have b
Saint John’s Ambulance certificates in FirgznA?Iarded the

The Hon. Mr, Campbell then distributed the prizes and

certificates to the students and addressed th .
He said :— e gathering,

1 should like in the first place to express my high
appreciation of the honour which has been done to me %
the invitation that I should preside on this occasion. §
h?.z'e always taken & great interest in the College and hava
visited it on more oceasions than I can remember. and
have always carried away with me the happiest memoricg
of my visits.

“1 am glad to observe in your remarks, sir, indj-
cations of progress in various direcbions during the past
year and I should like to congratulate those studeuts who
have won distinctions in various directions. I motice with
pleasure that the College has been most successful ;
at:,hlehics and T eongratulate the College especially on wi:1lj
ning the open event's cup at the Grigg Sports and the indi
vidual and institutional championships in the Y, M, ¢ 1;-
sports and on the breaking of four college records En .hb '
Oollege sports, Physical development is essential in the
coming Forest Officer as well a3 mental development, f ;
although the life of a Forest Officer spent in the opex; -
may appear at first sight to be particularly healthy bh::rr
is ge doubt that he has ab times to work in uuhgglm’y lm:
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lities and his duties always involve strenuous physical
exertion if he is to carry them out efficiently.

“1amglad to hear, too, thatso many Senior stu-
dents have obtained, St. John's Ambulance certificates
in First Aid. :

“ The fate of the College hag, I believe, recently hung
in tho balance. You referred, Sir, to the fact that there
are at present no students of the Madras Presidency exoept
one private student from Madura. The reorganisation of
the Forest Department has been under the careful consider-
ation of the Government for some time and certain im-
portant conclusions have been recently arrived at. In
consequence of the existence of many supernumerary
officers in the Deparbment, and in view of the fact that its
fubure organisation had not becn settled, very few Madras
candidates have been selested for training here in recent
years, 'The College has, thersfore, been working at lees
than ite proper strengbh of students and critics have been
led to question the necessity for retaining the Gollege solely
for the benmefit of other Provinces and Indian States.
Now that the future organisation of the Deparimeut has been
settled, the Chicf Conservator has submitied proposais for
the training of ten Foresters in the 1931-33 course.

We hope that highly qualified candidates will offer
themselves for training in future years. In these gircam-
stances it is expected that the College will have its full
complement of students hereafter.

Course of Training.

“ Phe coutss of sraining which the students “wndergo
here seems to be well caleulated to fit them for their dubies,
for they receive not only theoretical or literary instruction
but they spend about five ands-half months in the year
in camp and 80 have actual practios under proper BuURRr-
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vision in carrying oub the duties which will later fall
to their lob. I trust, however, that when the students
leave this College, they will not go away with the impres-
sion that they have nothing more to learn.  Forestry, like
other soiences nowadays, is making constant progress and
every officer in the Deparbment should endeavour, as far as
his opportunities permit, to keep himself abreast of this
progress. 'This he may do to some extent by studying
books and periodicals but he should also make use of hig
own powers of observation in the forests and he may per-
haps be able to make some valuable contribution to forestry
in consequence, The life of a Forest Officer must neces-
sarily bs to a great extent a lonely one as he must spend a
large part of his time in the forests, but I cannot but think
that he will find there very much to interest him. He has
opportuaities for the study of nabure to a far greater axtent
tban those who are employed in any other walk_ in life,
Forewost in their study is of course that of trees and shrubs
and their growth and uses, but he tay also include the
study of the habits of birds and beasts insects and moths, ete.

Maznienance of Forests.

_ I was very much interested to hear you say, Sir,

that Mr. Minchin has offered two prizes for the best essays
on the utility of forests. I would like to suggest that a
Forest Officer should regard it as part of his daty to enlist
public opinién in favour of the proper preservation of forests
and to take such opportunities as may occur to 1mpresg
upon the people the very important reasons which exist for
the creabion and preservation of forests. From the point
of view of the Finance Department of the Government, the
neb revenue may be of great importance and indeed forests
in bhat respect form a valuable asset in the wealth of the
country ; for any med profiv necessarily saves the people
from a correspending amount of taxation for the provision
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of such facilitics and amenities as are provided' by the
Government. But the absolute necessity for the main-
tenance of forests for the preservation of water-supplies
and for the supply of wood and other products for the use
of the people are perhaps even more important. The diffi-
culties experienced in the preservation of forests from the
ravages of villagers who trespass into them and drive
their goats into them in spite of regulations to the contrary
would be minimised if an active public opinion in favour
of forests could be created. :

“ 1 had the pleasure of hearing your Chief Conservator
Mr. Richmond give a most interesting address on the utility
of forests to the Rotary Club last December and I am sure
that he carried conviction to all his hearers of the neces-
sity of the preservation of forests. It is only sixty years
since the first trained forest officer was employed in this
province and fifty years since the first Forest Act was
passed and during that period remarkable progress bas
been made. It is to some oxtent a disadvantage of gour
profession that while you see the results of the good work
of your predecessors you may not rerain long enough in
the Department to see the full benefits conferred by the
work which you do ; but you should bear in mind that you
form part of an organisation which now has great ftradi-
tions of good work well done and you should endeavour to
carry on those traditions to the best of your ability.

~ * To those of you who are leaving the College now I
wish every success in your future careers and I trust thab
you will always remember with pride this College to which
you will owe 80 much in your future life.

* In eonclusion, 1 should like to congratulate yof,
Mr. Principal, and your staff on your devotion fo your
important duties and on ths success which bas attended
your efforts during sthe pasi year.” (Cheers)
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Mz. A. WimsvsH, the Chief Conservator of Forests then
gave the following speech :em

“ Mr. Campbell, Principal of the Forest Gollege, ladies
and gentlemen,

“ My first privilege and duty is to express to Mr.
Campbeil the thanks of the Forest department and of the
staff and students of the Forest College for having consent-
ed to preside over our proceedings today. You all know
what a busy man Mr. Cawpbell is and it is & great compli-
ment to us all that he should have made time amongst all
his multifarious activities to come to Coimbatore for our
Forest College Prize day. Mr. Campbell was responsible
for making me deliver the first public speech that I ever
made many years ago and I look upon it as & happy
augery that he should be presiding again today when I
make my firsh speech at the Forest College,

*“ The Principal hag just given yon an account of the
past year’s activities at the College aund it is therefore only
necessary for me to vefer briefly to one or two points
which ¢gime to the notice of the Board of Visitors when
cgnei&éring the reports of those officers who have conduct-
ed the final examinations. As has been the case in several
recent years several examiners have found that some stu-
dents experience great difficulty in expressing themselves
clearly in the written papers. This is attributed largely to
an imperfect knowledge of English. 1 am glad to say,
however, that by exercising patience in the oral examinas
tions it hias often happened that an examiner hag found
the existence of o deeper knowledge of the subjegt than he
had been led to expact from bhe written papers. I should
like to shank ali the exammners for the thorough and cons-
cientions way in which they have spared no pamns to
aseertain what the students really know. The class 1s an
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even one with no outstanding members ¢ithey a¥ the top or
the bottom.

“ Tn this connection I was intcrested to read, the other
day, an opinion expressed by one of the delegates at a
Head Masters’ Conference in England regarding the type
of boy that he considered likely to turn out best in after
life. He placed first the boy of average ability at work
and of average all round ability at games. Next came the
student pure and simple and last came the boy who is a
hero at games but lacks ability and interest in work.

“ Let us hope that a large proportion of the members
of the outgoing class, having proved their average ability
at work, also possess that average ability at games which
will put them into the first category,

* You students who are leaving the College are about
to epter upon your life dutics which will often be very diffi-
pult. A Forest Officer’s life is arduous and sometimes
lonely. It has however vory great compeusations, as My,
Campbell has said, specially for those who are able to enter
the forest not only in order to do some specific piece of
work but algo in order to study and enjoy the numerous
aspects of nature which the forest presents. There are
many things inside the forest besides trees—animals, birds
and insects to mention & few of them—and a natural love
for the study of any one of these is a great asset to any
foresb officer. It takes him into the forest during his spare
time and I have been impressed over and over again by
the fact that decisions on various important pointe, which
have to be made from time to time, are often gome to dur-
ing o solitary evening walk in the forest and nob only
whilgt gitfing at an office fable. The ignoranse of the
average Ranger 1n matbers connested with the birds and
heasts in his forests is surprising and in the ¢sse of birds
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*

eepacially there are very few of us who do not share this
ignorance to a greater or less extent. TUniil very recently
it has been almost impossible to get hold of any simple and
comprehensive book dezling with the birds of India. Quite
recently two books have been published which fill a very
great overy day want. One is entitled *‘ A popular Hand-
book of Indian Birds” by Whistler, priced, I think, at Rs. 15
and beautifully illustrated; the other is * Birds of Sounthern
India " by Baker and Ingles. This latter is available from
the Superintendent of Government Press, Madras, and costs
Re. 15 and it also contains some pictures of birds,

“ One has heard it said that every man should have a
hobby and ib has further been stated that a forest officer’s
hobby should be his work, I would like to improve upon
this by saying thab if & forest officer can arrange that the
hobby which occupies his hours of relaxabion is one which
involves a study of any branch of natural history or sport,
inside his foreats, his wotk is likely benefit if not directly,
at any rate indirectly.

“ Finally T should like to ask you students who will
shortly be scattered over a great part of India to keep &
warm place in your hearts for the Madras Forest College
and the friends that you have made here. The College
Magazine 1s a medium through which past and present
students can keep in touch and it is always gratifying to

gee in the Magazine matter emanating from past students
of the College.

“ I will now wish you all the best of health and happi=
ness in your futurc carcers on bahalf of your brother Forest
Officers in Madras.” . (cheers)

The meebing over, the gathering adjourned to the
garden party whore refreshments were served on o lavish

geale, and H, H. the Governor's Band played o fins seleg=
tion of music,
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Grigg Sports, 1931,

These sports were held in the Coronation park on
Saturday, August 22nd. In the open events, only tt}e
Police Reeruit School and ourselves had entered, and in

consequence no heats were necessary.

The results were ag follows 1=

100 yords....... Moinuddin 1. Mandke [II
Hurdles..ue Do. Do. (Record 18 secs.)
tMile.ounrinn Do. Tuggerse TIT.

M116-u acttinny Ismail Khan III.

Tug of war: W. O. as the Police team were disqualifi-
ed for baving nails in their boots.

The college thus won the aggregate and .Individuél
championship. Greab oredit is due to Moinuddin for 'hls
offorts as he had concientously trained for some bime.
"The result of training wag practically to be seen in the
} mile in which he ran & well thought oub race, having

already won two other events,
L ] - L ]

A General review of games, 1930—31,

[. Athletics :
Grigg sports: The college won the Tnstitution
championship. '

Y. M. C. A. sports: The college won the Institu-
tion championship, and the individual champion-

ship. (Ishaque).
Agticultural college sporis: Our representative,
(R. R. 8ingh) came second in the open half-mile.

In our own sports four records were broken. Credib
s dae to Ishaque, R. R. Singh, and Moinuddin,

6
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II. Cricket:

Mutohes played five, won three, lost two. The team
was a stronger one than in the last few years and as a
rosult of hard work at practice improved very much parti-
cularly in fielding. The college won a decisive victory
over the vigitars during ‘ Forest college week’ scoring 158
for two wickets against the visitors 105.

III. Hockey :

Played twelve, won four. The hockey team was a
weak team, and throughout the year lacked combination,
The great weakness was the half-back line.

In the interdivision hockey the Seniors beat the
juniors 3—1 after a very good game.

IV. Tennis:

No outside matches were played as it is considered
a minor game,

In Forest college week against the visitors the
college lost the singles but won the doubles on games while
losing on setts—a curious result.

College Notes.

1. It is of interest to record that, of the studentg
who went down last June, Mr. H. Sen Gupta is placed on
Working Plans duty in Bonai state, Mr. Magbool Haq is
employed in the Mint Workshop in Hyderabad, and Mr.
Abdul Hamid is on grazing duty in Yeotmal in the Central
Provinces.

s :

2. We welcome the following students who have

been admitted to the 1931-33 course of the college :—

Serial N ) Circle or state to
No. ame of students. which attached
1 S. V. Gulvadi Bombay. -
2 B. Y. Patit "
3 N. D. Kelbag "
4 S. A, Fareed "
5 A, A. Sidiki "
6 I. N. Dube C.P.
7 R. R. Budholia "
8 ]. C. Sarwate "
9 V. B. Sahu »
10 G. D. Saranjame " '
11 Mohammad Saleh Hyderabad,
12 Ahmad Khan "
13 H. U. Dasondi Dharampur State.
14 K. N. Singh Jobat State.
15 P. N. Mulay Dhar State.
16 A. A, Khan Bhopal State.
17 Velayudhan Nair Travancore.
18 K. R. Varma “
19 T. R. Rajagopalan «..| Private.

3. Variety eniertninment by the students :— The
staging of a drama during the last college week was one of
the new items of our programme which attracted the
attention of all the visitors. This year we staged a small
drama by name ‘ Surgeon General’s prescription.”

We had very little time for preparations. The college
week followed the final examination of the seniors and the
second periodical of the junicrs, separted by a fortnight.
only. Lastly one of our chief actors V. N. Sharangapani
who played the part of Vanela daughter of a retired
Surgeon, was suffering from intermittent fever during the
period, o he had barley a day for the preparation of

his part.
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The acting of different parts did not on the whole
come up to the standard of good dramatic agt. Credit is
due however to the actors considering the disadvantages
under which they laboured. The success wag also due to

Mr. Krishnasami Iyer, the college accountant who coached
us very ably.

Student R. C. Parikh took the part of Devi, wife of
Sitapati. As in life, 50 on the stage also he was modest
an.d natural. At times his acting was very remarkable
ngh praise is due to J. M. Singh, who took the part of.
S{ta.pati, for preparing his part in the very short time at
his disposal. His acting was refreshingly natural and his
speeches which were accompanicd by appropriate gestures
weremost effective. One of the Seniors H. Sen Gupta
took the part of * Surgeon General.” He was in his
speech every inch of him a “ Surgeon.” 'Though he did
not play the wain part he came off excccdingly well and
the drama is also narmed after his wonderful prescription
for the immediate cure of Kamala. Student Gousuddin
played the part of an old Zamindar. Hisg get up was
thoroughly in the old fashioned Zamindar's style.  "The
part of native physician was played by G. P. Tiwari who
acted up to the standard. Student M. I. Khan played the
part of Krishnamurti son of Sitapati. His acting was
greatly and genuinely humerous. P. S. Rajamani added

Fo the beauty and suocess of the drama by his able actin
in his part as a servant. g

The programme came to an end with th i
e clos
of all the actors. 8 sonk

G. P. T1wagi,
Honorary Secretary, Students’ club M. F. C.
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EXTRACTS.

I. The Bamboo Pulp and Paper Industry :

The following are extracts from the Progress Report
of Forest Research Work in India for the year 1929-30:—

Paper Pulp Section of the Forest Research Institute,
Dehra Dun.—The paper and pulp plant was in operation
thronghout the year under review. Bamboo paper was
made and supplied to the Government Presses at Caloutta
and Simla for the printing of the Report of Forest Research
Work in India and for the additional copies of Mr. Raitt’s
report on ° The Burma Bamboo Pulp Survey.” Paper
was also made for the varied requirements of the offices of
the Forest Research Imsitute and College.

At Mr. Raitt's request three tons of unbleached pulp
from Melocanna bamnboo from Arakan was manufactured
and is awaiting despatoh pending further advice from bim.

Mildewed Bamboo from the Tstagarh Paper Mills. —
A copsignment of very badly mildewed bamboo (Dendro-
calamus striclus) was received from the Titagarh Papsr
Mills in order that experiments might be carried out to
ascertion whether it would be possible to produce clean
white paper from such material. These experiments prov-
ed very successful and paper made from this material was
utilised for the printing of the Report of Forest Research
Work ip India for the year 1928-29,

Publscatsons.—An Illustrated report on the best water
transport projects for the manufacture of bamboo pulp in
Burma entitled “ The Burma Bamboo Pulp Survey " by
W. Raitt was published during the year. This report has
proved so popular both in India and abroad that arrange-
ments have had to be made for printing addititional copies.
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New Paper Mills, 6t¢.—=A new ooncern, Messrs, The
Andra Paper Mills Co., Titd., was floated during the year
during the year to take over the paper mill ab Rajahmundry
which had never been worked since its erechion in 192§,
At the request of the firm Mr. M. P. Bharghava visited the
mill twice during the year to give advice regarding its re-
oconstruction and putting it in running order. The plant
was found to be inadequate and improperly designed for
the profitable production of paper from bamboo and it was
found necessary to adopt the fractional method of digestion
as dev;elop‘ed at this Institute for pulping bamboo. Modi-
fications in the digester plant were accordingly made, and
considerable alterations and additions to the existing
machinery and buildings were also found to be necessary.
A detailed seheme for the reorganisation of the mill was
drawn up and is at present under consideration by the
firm. The adoption of the scheme would open up the
hitherto more or less unexploited bamboo forest areas in
the Rekapalle hill reserves of the Upper Godavari Division.

Messrs. The Titagarh Paper Mills Co., Litd , Calcutta
have recently completed the erection of a modern plant at
Mankipara for the production of pulp and paper from
bawboo from the Angul reserved forests as the result of
Mr. Raitt’s report on these areas. :

1t is understood that the two financial groups in
Tondon which are making plans for the exploitation of
the Arakan and Tennasserim areas in Burma for the pro-
duction of bambco pulp have joined forces and have nearly
completed plans for the erection of & pulp mill for the pro-
ductlon of unbleached bamboo pulp on a large scale.
The movement towards the establishment of a bamboo
and paper industry in India thus appears to be

ulp
' zmking satisfactory progress.
—The Indian Trade Journal, 21si May, 1931,
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2. The Burmese Timber Industry :

Uses of Burma Timbers.—The following is an extract
from the Progress Report of Forest Research Work in
India for the year 1929-30 :—

Efforts to Increase the Sales of Burma Timbers other
other than Teak.—'I'he main object of the Tiwnber Research
Division is to increase the sales of Burma timbers other
than teak.

There are three main classes of timber, namely :—

(1) Constructional timbers such as pyinkado (Xylia
dolabriformis) and thilya-ingyin (Shorea obtusa
Pentacme suavis) for general and usually rough
use such as building, sleepers, etc.

(2) Industrial timbers such as yon (Anogeissus acu-
minala) and binga (Stephegyne diversifolia) for
tool handles, printing blocks, ete.

(3) Furniture timbers such as 2aukkyan (Terminalia
tomentosa) and yinma (Chukrasia tabularss) for
house furniture of artistic value.

In constructional timbers the prime requirement is

durahility, especially when exposel to weather and white

ants. Almost the only promissing Burma timber in this
class which is not already thoroughly well known and
exploited seems to be thingan (Hopea odorata). In the
past its reputaion has suffered from confusion with similar
but inferior timbers such as th.n:adu (Parashor.a stellaia).
[t should find more favour outside Tenasserim, where alone
it is really well kpown, now that the Timber Research
Division has shown how to identify it readily. Messrs.
Steel Bros. have reported a good sale for it both in export
and internal markets. The major supplies of the province
are in Tenasserim and their market both in Rangoon and
outside Burma seems to be restricted only by the high
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freights to Rangoon. Such thingan (Hopes odpmta) a8
the Timber Research Division has stocked has either found
o use in the workshops or a fair sale as unwrought timber*

In dealing with industrial timbers the dominating fact
is that Burma is still mainly an agrioultural country and
her demands for such timbers are at presnt very limited.
The Timber Research Division has been definitely success-
ful in finding a market in three cases, vis,—

(1) Yon (Anogeissus acuminaia) for tool handles
used by the Burma Railways, Burma Corpor-
tion Mines, [rrawaddy Flotilla Co., etc.

2 Yz,'ndaik (Dalbergia cultrata), panga (Termnin-
alia Chebula) and similar very hard woods for
the friction collars or oil well sucker rod prot-
ectors used by the Indo-Burma Petroleum Co.s
and other oil companies.

(3) Binga ( Stephegyne diversifolia ) and hnaw
(Ading eordifolia) for photo printing blocks
used by several Rangoon presses.

But the total demand und er these beads is not yet large

enough to induce any firm or trader to take up the supply-

as a profitable venture.

The largest box consumers in Burma are the oil eom-
panies. Efforts have been made from time to time to sell
to them but the faot of the matter is that for most boxes
conifers are the best woods. The production of conifer box
making wood is so cheap and efficiently organised in Japan,
Seandinavia and North America that there is little prospect
of successful competition by countrics like Burma which
are devoid of cheap accessible conifers and badly off fop
light weight timbers of the broad leaved trees. In this
connection it is useful to mark how scarce in Burma are
light timbers of the type of yemane (Gmelina arborea
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whi.ch makes excellent boxes, and thskado (Cedrela Toona)
which is particularly gownd both for boxes and for the backs
and linings of furniture. Other . countries with better

resources of light timber ti.v@n Burma have found it impos-
sible to compete with imported conifers.

The Customs returns show a considerable annual
import into Burina of sampan making wood from the Fede-
rated Malay States. In 1928-29 there was a drop in this
import but during the previous five yeara it averaged over
Re. 1 lakh in annual value. This wood is «a light Déipter-
ocarp, of the Philippine lauan type, closely related and
similar to kyilar to kyilan = Skorea assamica of Myitkyina.
There seems to be no reason why Burma kyilan (Shoreq
assamica) should not replace imported Malayan sampan
wood if the former can be secured cheaply and abundantly
enongh. The Timber Research Division’s efforts in this
direction have been hampered by conflicting reports from
Myitkyina as to the amount of accessible kyslan (Shorea
assamica) available and by the receipt of logs as kslyan
(Shorea assamica) which proved to be other species.

On purely utilitarian grounds there is little or no case
for making furniture in Burma of anything but teak. In
point of beauty teak is surpassed by a dozen or more
Burma woods" such as taukkyan (Terminalia tomentosa)
and the two mahoganies, yinma (Chukrasia tabularis) and
kyana (Carapa molucceusis). Public sales are a good test.
The growing ' volume of such sales by the Timber
Research Division even after discounting for the high
standard of workmanship, proves that there is in Burma a
growing market for furniture in woods other than teak.

Three of the most abundant and important possible
export furniture woods of Barma are teukkyan (Terminalia
tomentosa), padauk (Pterocarpus macrocarpus) and thstka

7 . -
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(Pentace burmanica). Taukkyan (I.‘er?ninalia tomgntosa)
is not an easy timber. In the log u;' is very subject Fo
cracking and in the conve'rted’ ’for_m it needs great eare in
geasoning and is not easy to WOrk with tools. F)n the other
hand the colour and figure 4re very athra:cmve and the
timber is relativcly cheay and plentiful. The reas.;g;m :;r
the poor sales for export are not very clear but possibly the

geasoning problem snd the relative difficolty of working -

ve been most 15 blame.
" Burma_ padauk (Pterocarpus macrocrpus) has been
overshadgwed by Andamans pada:uk (Pterocarpg:hdatlb;:.
gioidesy which is cheaper and easier %o work ‘111 oou;
The Burma species is 8o hard a8 t0 be defini ;Zrhulx
extensive to work than most furniture woods and the logs

:penst by any means cheap. These facts may account for
are not

oor export sales.
. pThitkap(Pentace burmanica) has had ups and dfw&s'
Considerable amounts have been exported to E;;E)oxze n i
log, the last considerable c(fﬂmg“men15 ‘bemlg- ons ien
departmentally to Holland in 1929.. Supplies mte n)o sg
entiful as those of Zaukkyan (Terminalia tomentosa an
P dauk (Pterocarpus macrocarpus) but they are apprecla.ble
?c:' : furniture timber. As a _resulb of the shipments of
1929 and certain rash expectations of furthef‘ orders geveral
hundred tons of thitka (Pentace b.urman.wa) logs were
bronght to Rangoon in 1930 by private interests. They
have failed to find an export market even at reduced prices.
The previous Dutch buyers are reported to have .enough in
hand and to be watching cautiously the behaviour of the
wocd where it has already been used fo.r panelling and
iture. The oause of the poor sale 1s.nob .clear but
furI;ilb] it is that thitka (Pemtace bqrmanzca) is a 'wocd
possibly leasing but not really outstanding figure, available
;l::h;e[: irregular andeomewhat limited supplies which are
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not cheap. Hence in competition with lguan which has a
highly developed lumber industry behind it, the odds seem
to be rather against thitka (Pentace burmanica). '

The poor sales of unwrought timber of the species
stocked are thought to be due mainly.—

(1) In constructional woods, such as gyo (Schle:-
chera trijuga),leza (Lagerstremia tomentosa) and thingadu
(Parashorea stellata) to lack of durability and any advan-
tage over the common established trade timbers such as

pyinkado (Xylia dolabriformis) and kanyin (Dipterocarpus
alatus).

(2) In industrial, s.e., special use woods, such as yon
(Anogeissus acuminata), binga (Stephegyne diversifolia)
and yemane (Gmelina arborea), to the small industrial
devlopment in Burma and the fact that imported conifers
would appear to be cheaper and more suitable for boxes
than indigenous light woods are ever likely to be.

(8) In furniture woods such ag taukkyan (Term:-
nalia tomentosa), padauk (Pterccarpus macrocarpus) and
thitka (Pentace burmanica) to the competition by cheap by-
product teak to the as yet small demand for the more
beautiful woods, to the seasoning problem (which teak
escapes through girdling and low shrinkage), and to the

fact that export markets are extremely exacting and
-competitive.

The conclusions drawn from the above a8 to future
stocking and efforts to promote sales are as follows :—

(1) In constructional woods thingan (Hopea odorata)
is worth attention because it is durable, fairly free from
cracking and splitting, cheaper than teak, easier to work
than pyinkado (Xylia dolabriformis) and at present it
requires expert identification and st
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confusion with inferior but similar woods, like thingadu
(Parashorea stellata).

(2) In industrial or special use woods yon (Anoge-
issus acuminata) for handles, binga (Stephegyne diversifolia)
and hnaw (Adina cordifolia) for printing blocks, yindaik
(Delbergia cultrata) and panga (Terminalia Chebula) for oil
well rod protectors are worth attention becausge they meet a
demand which no established indigenous trade timber can
meet. Also thitkado (Cedrela Toona) in its special use as
an auxiliary to the true furniture woods for which woods
it is the best lining and backing.

(3) In furniture woods most or all of the nine species

under demonstration are worth attention for the internal

market where their increased use depends chiefly on show-
ing how they can be seasoned satisfactorily and at an
economic cost.

In the external market which is highly competitive no
easy success can be expected but there appear to be distinct
possibilities in taukkyan (Terminalia tomentosa) and yinma
(Chukrasia tabularis); taukkyan (Terminalia tomentosa)
because of its outstanding figure and colour and its relative
cheapness ; yinma (Chukrasia tabularis) for the same
reasons and because it is a true mahogany. The case for
export of the other cabinet woods requires cautious investi-
gation,

~—The Indian Trade Journal,June 4, 7937 .

3. Roadside Arboriculture :
Extract from “ P. W. D. Hanubook ”—Bombay (Vol. ID).
1. Selection of Avenue trees and spaoings.
1. Preliminary—The question of the provision and

maintenance of trees along roadsides in one of real import-
ance because of the welcome shade afforded thereby to way-

dition to the beauties of the land-
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scape, and the mitigation of the discumforts of long
journeys by road. '

2, Selection of trees for avenue.—-The best general
principle to follow ig to select trees of those kinds which
are found growing under similar conditions in the district.
As a rule the trees in the same length of avenue should be
of the same kind. If the irees are uniform in look and
growth, the effect is excellent, and a much better price can
usually be obtained for the produce where all trees of the
same kind are together.

8. Suitable spacings of trees.—The spacings of trees
should vary aceording to the kinds of trees, from 30’ to
50’. For most of the trees a fair distance would be 33’ i.e.
160 trees in a mile.

4. Distances from road centre.—'The distances of trees
from the centre of the road will depend on the width of
the various roads, No trees should be within 6 feet from
the outer edge of the side width, A suitable distance is 20
feet from the road centre. Trees should be planted zigzag.
Overhanging road-side trees should not be allowed on
laterite roads where the rainfall is over 80 inches a year.
Otherwise the surface is ruined by getting into waves.

II. Raising trees from long cuttings at roadside.
5. Cuttings, 10 to 12 feet long, taken from * wad”

* pimpri’ or ‘Nandruk trees (preferably the latter as being of

a hardy regular growth with better shade and appearance)
with one end firmly planted 3 to 4 feet in tree pits are

self-protective against goats. They, therefore, save to a
very great extent the expenditure required for erecting
and maintaining tree guards. These cuttings only require

Tali=Dalbergia sissoo. Ber=Zizyphus Jujuba. Siris=Albizza
Lebbeck.

Wad—Ficus bengalensis. Pimpri=Ficus tsiela. Nandruk=
Ficus retusa. . '



b4

to be protected with fencing, when they are planted along-
side villages and grazing grounds. . .

6. Concentrate the work of tree p}a.ntmg, taking up
portions of the road at & time. This gives behtef results,
ensuring better supervision and economy in maintenanoce .
and more especially in watering charges. {krrange wa.(h}er-
ing by * ghara” a8 explained under preparing dpm;. ] ut-
tings should be planted nob la.t.er than the en ..“o. : une;
they trive best then as the sap In the trees is Sltil 'ruE::lg a,f
the time the outtings are taken, and the fu perll : 3
cloudy weather is available for them after they are planted.

7. The rooting of the cutting may be ensul.'ed s;nd
growth encouraged by breaking through the bark in & ehw
places along the part to be buried as well.a.s by cutting tbe
end buried with & sloping cut. The cuttings shoulc:1 r-xothh:
more than 48 hours old when planted, and the ea.rh 1nd t
pits in which tbey are planted should.be f\?lly moxst%ne fa.
the time of planting, and kept moist with the aid of a
buried pot filled with water throughout the ﬁrst;d m(;)nsoix;..
Cuttings should be encouraged to grow upvvm;1 l;;riny, e
moving all sprouts, exocept th.ose at the i:op,t ) g
monsoon following that in which they are planted.

8. Such cuttings flourish well wiFh mod'erate :ager-
ing, especially in light muram or mlx.e('i 'soﬂs 'z: 1 drsy
climates. 1n deep black cottpn soils, adjoining Zl f ,
they do not thrive well, and in places where car 1g; 't'm;n
distant parts is required, their use b.ecomqs pro :hl 1er z
expensive and the liability to falh.xres in:their %)rowbh g: \
since they will then have lost their freshness by the time

reach their destination. ‘
e 1I1. Planting out trees by the road-side.

1. Size nnd age at which the trees are to'be élanted
oul -.Ih is hardly necessary to point out hhfa desirability of
uni.formihy in the age and growth of trees in avenues, and

-Plants with a single erect stem should alw
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the bad effect produced when some of the young trees die
each year, to be replaced in subsequent years. To mini-
mise the cost of providing and maintaining tree guards and
fences and of watering trees scattered along a stretch of road
it is advisable to do as much of the work of tree growing
as possible in nursery and of planting on the road-side none

" but well grown healthy trees which will not require protec-

tion and watering for more than a brief period.

Trees planted in the streets of towns should, as a rule,
have a stem free of branches for a height of 9 to 11 feet
from the ground, and this rule should be followed whenever
possible, with all road-side trees. Nostrees should be planted
by the road-side before they are 5’ high. Most of the failures
in road-side planting are due to the use of too small seed-
lings or of trees which have not had their roots formed by
being transplanted in the nursery. If trees are not trans-
planted, they may develop long tap roots and, as these have
to be docked, before the trees can be planted out at the
road-side they are put out practically without any roots
and have small chance of surviving. The age at which
the young trees attain to the height required for road-side
planting varies with the kind of tree and the soil and the
climate. It will rarely be less than three years.

10. Season for planting.—The best seagon for plant-
ing at road-side is about the beginning of the rains when
the rain-fall is well established. Some trees, espeocially de-

ciduous trees may be satisfactorily planted out in the cold
weather, when the leaves have fallen,

11, Selection of plants in the nursery.—Only healthy

plants should be taken from the nursery for planting out.

ays be chosen in
preference to those whose stem is crooked or forked. The

best time to ascertain whether plants are strong and healthy -
or the reverse is when they are in full growth in the



6

season before they are required for p\a.nting out. At this
geason the bark of healthy young trees is clear and free {"0‘?‘
the soaly appearance of sickly plants, and the under-bark is
healthy transparcnt green and full of sap. .

12. Lifting the young plants wzth and c.uﬂwut farzh.
Plants may be lifted and transported either with or without
the soil round their roots. The former mghhod is always
the safer, where the young trees .ha.ve been frequex;’hly
transplanted in the nursery, if suflicient caril 108? belt,a en
to prevent any injury t0 the roots and the b t? 3011 ccz:;
taining them. By this mehl_mod thc': roots, when gan d
out. remain in the same position as in the seed beds Dan
the;e is hardly any check to the growth of the hree.. 'ur-
ing transport the roots should be prevented from -drying.

13. Transporting.— A ball of' earth shoulq be taken
up round the roots of young trees 1n .tra.gsplantmgd t.t;:m,
since, by doing this, the risk of n.Jovmg is redluc ; a
minimuom. When the nursery 18 near the loca u;{ ;:

which the planting is in progress, they may very easily
done, but it will add a greab deal to the cost 9f carriage
should it be necessary to send the plants any distance, It
is well to keep the plants without water for te'n days or a
fortnight, since this will che?k the iorma.fnon hofl tender
roots and thereby lessen the risk. But, during t. e last .two
or three days before moving, water should be given, since
this will greately facilitate taking up balls of earth with
the roots. o .
The precautions to be taken, while transporting, .ate
those required to prevent the r(fobs and tops from drying,
Where the trees can be lifted with a ball of earth round the
roots, the main difficulty will be to prevent the earth break-
ing away from the roots. If the trees areto be 'conveyed
for a short distance only, they may be conveyed in bagkets
on men’s heads wheu it will only be necessary to prevent
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the ball from drying. Where they must be conveyed in
carts, special precautions wmust be taken to prevent the
earth from being sepatated from the roots. Each ball may
be bound with grass or matting or both, or the balls may
be packed in baskets or boxes and the jntervals tightly fill-
ed with good earth or leaf monld. When the trees have
been lifted without the soil round their roots, it is even
more necessary to take measures to prevent the roots from
drying and it may be advisible to dip the roots in a com-
Ppost of cowdung and water of the consistency of cream, if
the plants have to be conveyed for any distance. The
plants should, in this case, be packed closely together in
bundles with damp earth or grass round the roots, or the
bundles may be placed in boxes filled in with moist earth
to cover the roots.

In the centre of the bundle should be & core of damp
moss or leaves for the plants to lie against, They must be
watered as frequently as may be required to prevent the
roots becoming dry and the stems and tops may also be
damped. Protection from sun and wind should be provid-
ed as far as practioable for all plants in transit, and when

the plants are packed in bundles, matting or leaves should
be bound over the whole bundle,

Plants should not be kept out of the ground longer
than is absolutely necessary. While on the ground, waifing
to be put into the pits, they should be kept in a shady place
lightly covered with earth and watered in dry weather.
Where possible no more plants should be litted from the
nursery than can be planted in the same day.

14, Preparing pits.—The pits must be at least of
size required to take in the ball of earth or the roots, with
sufficient space to firm the earth filling between the ball or
roots and the sides. It is advisable to place good sized

8
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“ ghara ” in each pit for economy and efficj
. m .
;‘x)ngh.avUnless the soil is naturally very rict(:l?;z x:d Vyater-
e a good body of rich soil in the pit to e
growth {)f the tree and reduce the period for Evl;s'hh P
li:ena.nce 18 req}ured. For this reason the pits shls ldmam-
;a;sb 4 feet wide at top and 3 feet wide at’ bol;:ombe >
ma'eet; d.e;}e]p or4’ x 4' x .4'. In street pPlanting the a'nd
¥, wi advantage, be increased, but g depth of 4 ‘i
sufficient. The shape of the pit is immaterial o et

The pits should be dug as i

planting is expected to coiment:i: stlf::m:l)]]: bef‘(l)re ihe

frorp them may weather before it is required forsg;l' tak?n

again, .Ihe upper 8oil to a depth of about 1 foot § o the
su.rface i3 the best, and should alone be used for o .ﬁhe
with Phe manure for filling near the plant. When d!fllx.lng
the pit, it should, therefore, be kept on one side f s
purpose. In March or April each pit should be hal(;r ﬁt;h&t
with dry' leaves which will become saturated on th o
fall of rain. In planting, the leaves should be dr ° oot
from the middle and the bottom of the hole, so as to |

a clear space 3 feet deep by 2 feet in d’iameter ::ve
should be filled in with prepared soil on the centre’fw th
the tree should be planted. If there is any reaso : Wh'mh
that a bed of sheet kankar underlies the pit, it vy
dug out and removed. P 1 Should be

" 1(1151') S“lj"'}?”"‘g tkenm-—-The best s0il availabl
should be used. Finally to éncourage growth uge y
A. cartload of good manure mixed with the soil j e
pit, 'at the commencement of the monsoon shortl g fa bree
cutting or plant has been planted will resz’lll; in ay' ﬂa o the
one year’s cost of maintenance, which is g hea,vm71F1g of
When manure cannot be obtained at reasonable Z tlbem.
cartload of black soil should be mixed with the goj] N,
pits in muram or red soi) and one of red in black1 solilll p’;?:

awD away
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16. Providing arrangemenis for watering.—Water-
ing charges are the main source of expenditure in tree
planting and can be reduced by providing each tree pib
with & sound earthen pot planted as deep as possible in the
pit. A country roof tile (not divided in two for roofing
purposes) should be inserted into the mouth of the pok to
gerve as a channel for the water and to prevent earth falling
The ordinary ghara holding about two
gallons of water, will when in contact with earth, exude
sufficient moigture into the soil in the pit, to keep a sprout-
ed cutting or young plant alive through the dry seasom.
The rate at which water will pass through ghara depends
of the ghara and of the climate, also on
whether or not the gharas! are clean and free from ‘ea.rhh
inside. If the gharas are free from cracks or holes
through which water can pass, the water will last from
10 to 20 or more days. Since water carts hold from
100 to 200 gallons, a water cart, making two trips per
day, will fill from 100 to 200 gharas per day, or, allowing
25 per cent loss in ocartage, filling gharas, ete. will fill
95 to 160 gharas per day. The gharas must be filled
every ten days and one water cart will then serve 780 to
1600 gharas according to the size of the cart. Where the
source of supply is not far distant the smaller cart will fill
the larger number.

With this system there is no danger of over watering
and no waste of water, and a glance at the ghars will
show at once whether the mali has been neglecting his
work. It is advisable to give each mali a bamboo pipe
about four feet long or sowe similar arrangement by which
he can direct the water with certainty into the ghara while
gtapding outeide the guard. Gharas which have been in
uge » year should be examined at the beginning of the hot
weather and replaced, if they are broken or if their pores
have become ohocked by mud.

into the pot.

on the nature



60

The objection to the plan of using gharas is that un-
less the ghara i8 moved at intervals, tree roots are apt to
grow lop-sided. The following is a better arrangement :
Good earth to which old manurs, if possible, has been added
or road silt. dead leaves, etc, is filled in at the bottom of
the hole. On this is built up drystone of the roughest and
cheapest description (quarry rubbish eto.,) leaving a cylin-
drical space in which the seedling is planted, and is sur-
rounded by good soil, and the top is finished off with clean
porous material. When the seedling is watered, practically
all the water descends evenly all round to the bottom of
the drystone, very little is evoporated from the surface and
the rootlets are thus induced to grow downwards and are
thereby protected from drying by the sun. The holes cost
a little, but much less than the value of the watering they
save and they give the seedling a good start.

17. Planting the tree.—The pits should first be well
soaked with water and then filled in with the prepared soil
to such a depth that when the soil has settled, the trees
will stand at the right level. The trees should be set go
that the earth will stand round the stems at about the same

height as in the nursery, being not lower on the stems and
not much higher.

18. Level of planting.—The following rules cover all
ordinary cases :—

() When the land is high and well drained th
trees should be planted flush with the surrounding soil. (b(),
Where the trees are planted on the side of an embankment
no special precautions are necessary as water ocan escape
the sloping bank. (c) Where the land is lowlying, the trees
should be planted on mounds about one foot high, with
diameter at least three times the height and sides ;10pincr
very gently. If the sides are steep or the mound narrown
heavy rain may wash the earth away and expose the root;
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of the tree, which will then almost certainly die. (d) The
tendency to plant trees below the surface of the surround-
ing soil must be rigorously checked. Malis often prefer
this system, because it saves trouble in watering and careful
supervision of this point is, therefore, essential.

Only one tree shounld be planted in each pit. The
common practice of planting several trees and subsequently
throwing away all but one, i not only wasteful but inju-
rious. If the tree, to be planted, has a ball of soil round the
roots, this ball may be placed on the filled soil and then more
goil filled in and firmly trodden down round it. It is
essential that the soil should not separate from the ball as

 the ball will then dry and the tree die. This should be

watched shortly after planting. When the tree to be planted
is without soil round the roots more care must be taken in
planting. The best practice is to water and ram the earth
immediately round the stem for about 6 inches from the
stem. It is not advisable to cut back the roots further
than to remove the injured portions with & sharp koife.

Tbere shall always be two or three planters, one to
hold the tree in its proper position with its collar at about
the point where the final ground level is to be, the others
to shovel in the earth round the tree and tread it firmly
in, taking care that it is broken up fine and not in large
lumps.

The earth should be slightly raised round the stem
and lower towards the edge of the hole, so that, when irri-
gated, the stem may stand in a little island.

If any damage has been done to the roots so that their
growth has been in any degree checked, it is advisable to
cut back or shorten some of the branches and to remove
gome of the leaves if excessive. This is of greater import-
ance in proportion to the dryness of the air at the time
of planting.
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19. Steadying the young tree.—1t is always neces-
gary to keep the young tree steady until the roots have
caught hold of the soil, a8 otherwise the formation and
growth of the roots will be prejudicially affected. 1If stakes
are provided for this purpose two should be used for each
trees and these should be placed in the line of prevailing
wind.  The band or rope should not be tied round the tree,
but should touch it for half its oircumference only. The
bark should be protected from danger by the rope by inser-
posing a piece of cloth. The stakes and ties should be
removed as soon as the tree i8 steady without their

assistance.

IV. Prolection.

Different methods are in use, and the decision Wwhich
of them shall be adopted must depend on the circumstances
of the loocality. With all forms of guards it is essential
that the mali should be able to reach the soil round the
tree and to break up the surface with his kurpi.

(a) Iron guards.—These may be made of standards
of iron hooped together and enclosed with wire netting,
They must be strong enough, that is, the standards musg
be sunk sufficiently deep, to withstand an animal knocking
against them. They must also be high enough to preveng
animals reaching over the top. They are expensive, bug
suitable in and near towns where traffic is very heavy and
unsightly forms of guards are open to objection. The best
pattern is that made of iron hoop lattice, in two pieces,
each framed on iron bms, curved and tapered towards the
top. When set up, the two pieces are fasiened together
with wire. This pattern of guard stands firmly, and hag
the merit that it ean be easily taken'off a tree that hasg oug-
grown the need of it, and carried off for use in another

place.
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(b} Wooden guards.—Have usually been failures
except to a limited extent in and near towns. The remarks
made as to iron guards apply here also, while in addition
they are often destroyed by white ants or the materials
used by the people for fuel.

(¢) Live hedges.—Probably the cheapest protection
is & hedge of Cactus, not prickly pear; Babul, Agave and
other thorny plants may also be used. They should be
planted at least a year before the tree is to be planted so as
to give the protection at the time when it is required. They
may be made effective, but it is difficult to make them
grow evenly and a very small space is sufficient to admit a
goat ingide the hedge. They should not be allowed too
near the tree; four feet is the minimum distance that should
be allowed, as otherwise they will comspete with the young
tree for the moisture in the soil. They must be regularly
pruned twice a year in order to prevent their becoming too
thick and so stopping light and air from reaching the tree,
Where live hedges are adopted, the supcrvision over them
must be constant and vigilant.

(d) Thorns.—A circle of thorny branches fixed firmly
in the ground round each tree may be very effective, if
oare is taken, and economical, if thorns are readily to be
had in the neighbourhood. They must be firmly fized in
the ground and pegged down if necesssary, and the hedge
must be made thick and strong. The thorns will have to
be renewed and the hedge repaired at least once a year,
and careful supervision is required to insure that the hedge
is always effective and especially to see that the mali fills
up any gaps that he may have made in order to get at the
ground round the young trees. To prevent this a light
bamboo step ladder should be used. These hedges have the
disadvantage that they are liable to be broken down and
stolen for fire-wood. Dry thorn loppings piled up round
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the trees, with the addition of & mud wall and ditch, may
be made & real defence. The inside diameter of the circle
enclosed by the wall should be ab least iz feet, the ditch
being outeide the wall. 'The diteh, to be useful, should be
two feet deep. Such protections are useful on country
roads.

(e) Mud walls,—This is the commonest form of pro-
tection and is effective if the wall is kept in proper repair
and enough thorns stuck into the top to prevent animals
from reaching over it. The cost of this protection 18
rather high, and where it is adopted, supervision is requir-
ed to see that the walls are not allowed to fall into dis-
repair, and that surplus water does not collect inside the
guard in wet weather.

(f) Trenches.—The ordinary trench, dug with steep
sides close to the young tree, is most unsuitable. The tree
is left standing on & narrow cylinder of earth which soon
washes down into the trench and exposes the roots. Where
space is available a trench and bank combined make per-
haps the most effective guard of all, provided it is properly
laid out.

The hole in which the young tree is planted ghould be
ot least 3 feet deep and 4 feet in diameter ab top and 3 feet
at the bottom. Taking the middle of the tree hole as centre,
draw two circles round it, 4 feet radius and the other of
6 feet forming two concentric circles of 8 feet and 12 feet
diameter. Dig out the earth from the space between the
two circles, and throw it up on the space between the tree
hole and the inner circle, 80 a8 t0 make a trench 22’ deep
0 feet broad at the top and 1 feet broad and 23 feet high.
Inside the mud wall will be the plant hole. The ditoch will
thus be at least 3 feet distant from the roots of the young
tree. Some Babul thorns should be stuck into the top of

the bank while the earth 18 wet.
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" The bank and ditch should be made during the rains
er the tree hag been planted. Little repair will ba re-
13]u:red 88 800N &8 the tree is old enough to dispense with it
ang l:z:k can easily be thrown back again into the ditch:
" bground“neatly levelled. Before filling in the diteh,
o : z:)s well to t.ake the opportunity of * mulching ’ the
i ots by half ﬁllmg. the ditch with dead leaves, and
ouint hsaturatmg them with water. This will tend to,draw
dmug; t:'oot;s aud give the tree increased power of resisting

'(g) Wire fencing.—1Is durable and n
The wires must be close together for some 12;?;:028:&

ground. 'The standards usuall i ;
y supplied
are damaged by cattle. pplied are too light and

- (h) Watlle fet.zcmg.—Use.d where branches of trees
bamboos, or other suitable material is available; is made b

lnterlacu}g long flexible branches, basket fa.sl;ion rouns7
Iﬂf:)lllt uprights embedded in the grqund. Such a ferIce costs
1ttle when the material for making it is available on the

8pot. It has, howev : .
wooden fences, er, all the disadvantages of other

21, ;
Removal of guards -1t is not necessary to remove

;?;;‘;engu;n.is immediately an avenue is classed as “esta-
e ;r his shoulc.i be done only when the lower branches
o l:es are sufficiently high to be ont of reach of cattle
mmgoa L.and the trunks are steady enough to withstand
of the.i . nve.hed.ges should be destroyed at once as the risk
rowing into rank j injuri i
t0o gront to bo von. jungle and injuring the tree is
V. Watering.
.22.- Need of srrigation.—In ordinary osses trees
require irrigation for the 1st three years after planting out
»

but no absolute rale can be laid down, as much depends on
9
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the soil and climate and also on the kind of tree. In the
rains watering is npecessary only during periods of fine
weather, but then it is required at very short intervals; in
the cold weather the water lasts much longer, while from
March to June constant attention is needed to save the
trees from injury.

23. Water supply.— At the time of deciding on the
sections of road to be planted, the question of water-supply
should be considered. If there is no canal, or only one
with an intermittent supply, existing wells can be used;
and if there are none, wells must be sunk ab convenient
distances.

24. Conveyance to trees.—~Where the distanoce is not
great, water can be carried in gharas, or preferably in
kerosine tins, fitted so as to be slung from the shoulders.
In this case it is usually necessary to give each mali a
labourer as on assistant during the times when frequent
irrigation is needed. It-may be more cconomical to employ
bhistis with mashaks, those in ordinary use holding about
8 gallons, or bullocks with pakhals holding about 30 gallons.
Where the distance is great, economy can be secured by
carting the water along the road. It ocan be carried in
barrels mounted on small country carts or in such other
way as may be suitable to the locality. It is advisable to
give each mali a bamboo or other pipe about 4 feet long so
that he can direct the water to the required place while
standing outside the tree guard. Most kinds of guards
suffer a good deal of injury from the constant entrances of
the mali.

25. Application of water—The most effective way
of applying water to a tree is by means of a ghara buried
in the pit. '

The ghara can be filled with certainty by means of
pipe a8 described in the last para. Where this method is
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not employed and water is applied to the gurface of the sPil,
it must be remembered that no trees except a few which
are always found growing by water, will sta.n'c? the constant
application of water to their bark. Road-side trees a.t:e
frequently killed by kindness of thie sort. The bark is
split by the sudden change of temperatare and the sap-
wood rots. It is the roots which need water, not the stem.
It is, therefore, well to keep up the earth round tl?e stem
and to hollow it out at a distance into a circular ditch, so
that, when the water is poured in, the tree stands on a
small mound sourrounded by water. It is better to give
water in good quantity at intervals of three or four days

" than to give smaller supplies daily, as this causes them to

send their roots deeper into the soil where the nalural
moisture is greater and a more steady growth is the result.
The best time for applying water is the afternoon.

96. Loosening the surface sosl.—It is important to
keep the surface soil for a foot distance all round t.he- trges
as loose as possible. A hard crust on the surface is in-
jurious to the young trees, and in particular makes the goil
below dry much faster than if the surface is kept loose.
Where water is applied direct on the surface of the soil, the
groand should be hoed with the kurpi after each watering;
where gharas are used, hoeing should be done whenever
the surface is getting compact.

97. Special measures in droughts.—Bpecial care is
needed to secure that irrigation is adequate in seasons of
drought. The responsible official must be on the alert
throughout the raips, and when & break is prolonged he
must take instant measures to secure that the trees are
getting enough water. A year's work may often be thrown
away by neglect of a very few days at this seagon.

28. Replacing measures in droughts—If a length of
road has been planted early in the rainy season, the trees
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should be examined carefully after three weeks or a month,
and any that have not made a good start should be pulled
up and replaced by new plants from the nursery.

VI. Pruming and Lopping.

29, Object.~—The object of pruning is to obtain a
ghapely healthy tree with shade not overthick. It should
begin in the nursery and continue almost to the end of the
life of the tree. Since the tree must not interfere with the
traflic on the road, it must have a clear stem free from
branches for a height of 8 to 10 feet. If the branches grow
horigontally it may be necessary to shorten some of these;
but the height of 11 feet to the first branch should not be
exceeded.

80. Forming straight boles in young romdside trees
in nursery.—The natural tendency of many trees, notably
the firs and pines, is to grow with a straight stem and
regular conical crown. Other trees, includiug most the
broad-leaf trees are most irregular in their growth and
naturally have many trunks or great lateral branches. By
a judicious pruning while young and small, of the lower
branches, isolated trees growing along roads may be‘ given
tall, straight stems, To obtain these conditions, the 2rces
should be pruned while young. The terminal buds of any
secondary leading shoots that appear should be pinched off
at once; and the lowest lateral branches should be pinched
off each year while they are still small. If the top is weak
or broken, it may be cut off and one of the side branches
allowed to take the lead. Not more than about two rows
or tiers of branches should be removed in one year. If
many branches are removed, the health of the tree sufferg;
it becomes top heavy and has to be supported.

31. Roadside pruming—Pruning at the road-si de
will follow the same lines until the stem is clear of branches
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for the desired height from the ground. After that, except
for the removal of broken branches the pruning will consist
of removing superfluous branches with a view to keeping
the tree shapely, to prevent it from obstrucking the traffic,
to reduce the shade when desirable in the interest of econo-
mical road maintenance, and sometimes to rid the trees of
ocertain fungus diseases or insect pests.

82. Axes not to be used in pruning.—The pruning of
road-side trees in this country is generally done by a coolie
climbing the tree and hacking off the branch it is wished
to remove at 6 inches or a foot from the stem, leaving a
jagged, unsightly stump. These snags rot and bring about
the quick decay of the tree. All this is avoided by using the
saw instead of the axe and by cutting off the branches
smoothly flash with the stem. Such wounds soon heal and
become covered with bark. When cutting back lateral
branches, always cut at & fork, Valuable timber trees are
constantly hacked to admit a free circulation of the air, as
it is called, and are in consequence rendered useless, except
for firewood. There are few stations or road-side avenues
where such eye-sores are not to be found. The use of axe
by coolies should be strictly prohibited. Pruning can be
done with an axe if sufficient care were taken. But this
care never is taken, and the only possible way to prevent
hacking is not to allow axes to be used under any circum-
stances.

All prunings should, therefore, be done with the saw
or good sharp steel instruments. Small branches or twigs
should be out with pruning knife, larger branches with the
88W or pruning chisel, In removing a large branch first.
cat through the bark all round with the pruning knife or
chisel. Then saw it off roughly about a foot from the
trunk. cutting the underside first, and afterwards the upper
a few inches further from the trunk,and finally saw off
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the stump; or the pruning chisel may be used first to out.
all round the branch before using the sgw. In thia way
there will be no tearing of the bark. Afber the branch has
been removed, any jagged ends left should be pared smooth
with the pruning knife, and then the whole cut should be
painted over with tar. The cut, where possible, should be
vertioal or slant downwards, 50 that rainwater may not
lodge on it, or get into the stem through the wound.
Where the wound is necessarily large, it should always be
covered with tar to protect it against moisture and decay.

33. Season jor pruning~The end of the cold weather,
just before the leaves appear, when growth is least active,
is the best season for pruning, as the wounds are then left
exposed for the shortest time possible. If done during
winter, they remain uncovered too long; if during the
warm weabher, when trees are in full growth, the wounds
bleed, and tar, if used, will not adhere to them.

34. Lopping.—The proper season is the winter, when
the sap is down. A watch must be kept over the establigh-
ed avenue, particularly in the neighbourhood of towns, to
see that branches are not being cut for fodder by camel
drivers or goat herds. Trees suffer serious injury owing
to the repeated stripping of leaves and young branches
that result, when .people are allowed to make frea use
of them.

(7o be continued,)
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Additions to the College Library.

The following books have been added to the Libravy during

1931 :—

1, Text Book on Zoology, by Bhatia.

2, Progress report of Forest Administration in the Province of
Assam for the year 1929 —30.

3. Notes on some of the Indian Markets for Madras Timbers
by J. A. Master Esq., I.F.S,

4. Fauna of British India—Birds—Volume VII by E, A. Stuart
Baker, 1930.

5. The Practice of Silvicalture by Ralph C. Hawley, 2nd
Edition, 1929, .

6. Annual Return of statistics relatmg to Forest Administration
in British India for the year 1928 —29 (with which is in-
corporated the quinquennial review ending 31st March ’29.)

7. P. W. D. Hand Book, Bombay, Volumes [ and II (1931).
Edition, by Captain E. L. Marryat,

8. Report on the Administration of the Meterological Depart-
ment of the Government of India in 1929—30.

9. The Biological control of Insect and Plant pests by W, R,
Thompson. P. H. D. s. cC.

10. Burma Forest Bulletin No. 12 “ Lac in Burma ” by F. W,
withers 1. ¥. . and E. C. Simmons L. F, S.

11, Burma Forest Bulletin No. 13.—~Report on Aerial Recon-
naissance, stock maping, and Photography of the Forests of
the Tavoy and Mergni districts, (South Tenasserin Forest
Division— January to April 1925, by C. W. Scott D.F.C, and
and C. R. Robbins.

12, Progress Report on Forest Admlmstratlon in the Pun;ab for
the year 1929- 30..

13. Progress Report of the Forest Administration in Coorg for
1929—30Q.

14, Bird Friends and Foes of the Farmer.

15. The Vilalgers’ Calendar 1931, ‘

16. Burma Forest Bulletin No. 24 (Silvicultural Series No. 14
Published in 1931), Experiments in connection with sowing
and planting Teak Taungya plantations by H. R. Blanford,

17. Administration report on the Forest Department of the
Central Provinces for the year ending 315t March 1930,

18. Do. Appendix volume.

19 Silviculture Research Manual for use in India, Volume I,-.

" The Experimental Manual by H. G. Champion.

20 Do.  Volume I[—The. Statistical Code.



21.
22.

23.
24.
25.
26.

27.
28.
29.
30.
31
32.
33.
34.

33,
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The Empire Foresiry Hand-Book—1931.

Indian) Forest Service Examination question papers for 1928
(1930).

A text book of Systematic Botany, by Swingle.
Glossaty of Botanic terme by Jackson.
Elements of Highway Enginecting by A, H, Blanchard.

A popular Dictionary of Botanical names and terms, by
Zimmer. '

Indian Engineering, by Strange.

1 set of 2 parts—Building construction, by Mitchell.
Mendel’s principles of Heredity, by Bateson.

An outline of Plant Geography, by Campbell.

Plant Ecology, by Weaver.

Extinct Plants and Problem of evolution, by Scott.
Text Book of Evolution and Genetics, by Lindsey.

Royal Botanic Gardens Kow, official guide to the Museums
of Economic Botany No. 1 Dicotyledons,

Malaria={Its investigation and control with special retference
to Indian conditions by Knowles and Senior White,

BIRTH NOTICE.

On 9th September,-at Coimbatore, to Beatrice, wife of
J. C. Wrench, 1. F. S., a daughter.
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Departmental Notifications.

207381, Tho following transfers are approved :—

1. Mr D. V. Nagaratnam h
trained forester.

2., P.GulabBingh il
8. . 8. M.Ansur Ali $ From I to 11 circle.
n

., Y. Bubramania Naidu ||
trained forester. J

5. ,, P.BShanmugastndam _
Piilai trainc 1 forester. I to IV citcle.

6. M. R. Ry. K, Raghuraman, Ranger VI grade, from the
II to the III Cirle,

7. M. R Ry. M. Rajaram Pillai, traint 1 Forester from the
11T to the VI circle.

8. M. R. Ry. Y. V. Anjaneyula, traincl Forester from the
111 sircle to the Forest Utilization Division.

9. M. R. Ry. O, Narasimhacharya, 1

Ranger, V grade. { From IV to III
10. M. R. Ry, M. 8, Erishnaswami | eircle,
Ranger, VII grade. J

11. M. R. Ry. T. B. Sankaranarayana Ayyar, temporary
Ranger VII grade from the V to IV circle.

14—8§—31., I. With effect from 21-11-1930 in an exisling
vacancy in the Fourth grade.

1. M. R. Ry. A. K. Kunjunni Nayar, from IV grade sub
protem to 1V grade permanent.

2. M. R. Ry. 8. G. Venkataramanan, from V grade perma-
nent to IV grade sub protem.
3. M, R. Ry. P. Ramaswami Ayyar, V grile sub protem

to V arade permanent.
4. M. R RBy. A Muthukrishnan from VI grade permanent

to v gr&da sud P’ctem.
5 M. R Ry. 8. V. Nagalingam Pillai from VI grade s«¥

"% protem to V1 grade permanedt.

¢. Mn Abdul Bhalak Sheriff, from VII grade permanqnt
to VI grade sub protem.
10
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7. M. R. Ry. K. O, Anandan, from VII grade sub protem
to VII grade permanent. '

8. M. R. Ry. 8. Narayanaswami Ayyar, from VII grade
temporary to VII grade sub protet.

0. Mr. A. Arogyaswami Pillai, Supernumerary Ranzor, 0
VII grade temporary with effect from 11-4-1931, the date of
eanction of the temporary post.

II. With effect from 2nd May 1931 vice Ranger V.D.
Ramalingam Pillai, VII grade, invalided.
1. M. R. Ry. P. Gopalan, from VII grade sub protem to
VII grade permanent,
2. M.XR.Ry. T. 8. 8. Sankaranarayna Ayyar from VII
grade temporary to V1I grade sub protem.
3. M. R. Ry. P. K. Subbunarayana Ayyar, Supernumeary
Ranger to VII grade temporary.
III. With effect from 5th July 1931 vice Ranger
S. Ramanujam Sesha "’ grade, deceased,
1. M B.Ry. C. RB. Regunathan, from V grade sup protem
'to V grade permanent.
2. M. R. Ry. M. Umapathi Mudsliar, from VI grade per-
manent to V grade sub protem,
3. M.R. Ry. T. Balaramaswami Nayadu, from VII grade
permanent to VI grade permanent.
4. M. R. Ry. P. Madhavan, Nayar, from VII grade sub
protem to VII grade yermanens.
. 5. M. R. Ry. A. Sgbramaniyam, trom VII grade sub protem
to V1I grade permenent. - .
6. M R.By, 8. Veokatarama Ayyar, Superaumerary Ranger
to VII grade temporary.
IV. With effsct from 27st July 1931 vice Ranger A.
Swamikutii, [l grade decedscd,
. 1. Mz G. 8. King, from 1I grade sub prolem to 11 grade
pormanent.

2. MR.Ry. 8, Bamochandes Ayyar and Mr, Antony Culas,
trom 111 grade permanent to 1T grade sub protem with effeot from
1,;_10-1930 and 21-7-1981 rospestively in the arrangoment.due to

the doputation of Rapgees V. T, Btagge and N B, Bavna on

othos dﬂﬁy‘

_ 5
First Circle.

10—-7—31. 1. M. R. Ry, K. Venatesam Naidu, Ranger VI
gl,’)r_ade' due from leave on 22-7-1981 to Guotyr Range, Guntur
: ‘::n;ct. 12. M. R. Ry. B. Kottilingam, Ranger VI grade
vt arl;)m %nve on 23-7-1931 to Devagiri Range, Paralakimidi
Vgt &3 o fM. R. Ry. R. Jagaonatham Naidu, Ranger
Godavar? Uue ron lcave on 24-7-1931 to Marrigudem Range,
IV geod dpper. 1+ M.R.Ry. D. Ramakrishnayya, Ranger
P grade due from leave on 31-7-1931 to Mahendrs Ringe

aralikimidi Maliahs. 5, Mr. Q. A. Dawson, Ranger V"
%'?eq, due from leave on 1.8-1931 to Bontha Range, Ganjam
r:drkg.. 6. M. R. Ry. C. T. Tiruvengadam, Ranger IV
% “e ue.fro.m leave on 18-6-1931 to Sathiavedu Range,
ellore District. 7. M. R. Ry. T. Balaramaswamy Naidu,

VII grade due from leave - . .
Ganjam District. on 30-8-1931 to Ballisguda,

11—-7—-81. M.R.Ry. P. Chengalreddi, Ranger VI grade granted

leave on average n medi i
from 4.5.1081" Pay on medical certificate for 4 months

25—7—31, On relief by Ranger 8. Kottilin
N ) . gam M' Bn B N V. .
X, Lenpingwell, Supernumerary and acting R,unger VI[ygmde

posted to Guntur Rangse charge, Gunbur Distri i
K, Venkatesam returns to duty: e DEt, unil Ranger

6—8—31. On relief in Ganjam, M. Avo, i Pi
. Avogyaswami Pillay, 8 -
numerary Banger posted to Vizagapatam Dn. foz ’ spue%ele
duty in conngction with the revision of Working Plans,

20—8—31. 1, M. R. Ry. V. N. Leapin i i
ed to be acting a8 Ranger VII gtadg fml' ;g}é-blzginsff;
Ranger P. Doraiswami Ayyar on leave tor 4 months, from
29-6-1931 to 28-10-1931, 2, M. R. Ry. A. Neeladti Rao
wili be considered to have been acting as Ranger VII rrada’
from 22.7.1931 vice Ranger K. Venkatesam Naida on {feave
for 3 months from 22.7-1931. 3, M. R. Ry. P. Gopala-
krishna Rao, will be considered to ba aotine from 59-5-5)931
to 7-0-1931 vicc Ranger C. 8, Krisnna on lewe 4, Mr
Abdul Razack, will be considersd t2 b acking ag R;n.r;el.: :
VII grade from 22-7-1981 to 3.9-1931 vice Ranger. P
Chengalredi on leave, ‘ ‘

42—B8=Bl. M, R, Iy, V. N. Leapingwoll, gn ratuths from loave,
DOB_tcd fo P!'llllud Bango in reliel of Rangsr B, Ohenchutama
Naidu applied for lsave, 2. M. R. Ry. P. Cbeogalreddi,
Kangor VI grade gn expiry of leave, posted to Guntur Range.
4. M. R. Ry. C, @, Krishna, Ranger III grade, on expiry

*
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of leave, posted to Chendragii: Range of Parlakimidi Division.
4. M. R. Ry. B. Chenchurama Nayudu, Ranger III grade
grante 1 1, &. p. on medical certficate for 4 months from date
of relief.

Second Circle.

21—-6—31. M. R. Ry. A, Ranganayakulu Nayudu, Ranger II
grade Cuddapah South Dn. granted extension of 1. a. p. for 4
months from 28th June 1931 in continuation of the leave
alree 1y granted.

7—7—381. 1. M. R. Ry. N. Rajagopalachetti Ranger VII
grade on retuia from leave on 17-8-31 posted to Poruma-
milla Raoge, Cuddapah North Dn. 2. M.R.Ry. K. Raghu.
raman, Ranger VI grade in charge of Porumamilla Range
gpd?apah Norta Dn. on relief by No. 1 transferred to III

ircle.

9—7—31. M. R. Ry. N. C. Mahadevan Pillai, Ranger II grade
on return from leave posted to Ganganapalli Rnge Ananta-
pur Dn. 2. M. R. Ry. D. N. Subramanya Ayyar, Ranger
VI grade, on relief by No, 1 transferred to Turimella Range,
Kurnool East Dn. 3. M. R. Ry. 8. Varadarajulu Reddi
Forester [ grade, now in charge, will, on relief by No. 2 re-
vert to his Forester’s post in Cuddapah South Dn.

29—7—31. M. R. Ry. Y. Pedda Liakmayya Nayudu Ranger V
grade on return from leave posted to Bairluty Range wvice
M. R. Ry. P. Dhananjaya Rao transferr 1 to 1 (}irclez,3

29—7—31. Y. Bubrahmanyam, M, R. H., transf .
Circle posted to Chelama Range, Kurnool Soutgrr:‘:itlfmm}[:aeg
quarters at Nandyal. 2. M. R. Ry. T. K. Ba.n’mswami A
yar Ranger II grade on relief by No. 1 granted 1. a p foryz.
mohths. 8. M. R. Ry D. V. Nagaratnam u. & 5, tra
ferred from I Circle postc 1 to work under the Ran e. Ooffi o
Gundlakama Range, Kurnool South, with he“d'q%arte cer
Giddalore. 4. M. R. Ry. B. Gulab Singh u. &, tm at
ferred from I Circle posted to work under the Bax; ' ogm-
Gundlabrahmeswaram Range Kurnool West wigt% cer
quarters at Velgode. ’ head.

14—8—31. d1. M. R. Ry. M. Krishna Rao
permitted to return to duty before th i i
and posted to charge of Sivapuram R:ugeex,plgur?afoollnsvlveave
9. M R. Ry. A. Muthukrishnan, Ranger VI ¢rade in ch b
of Sivapuram Range on reltef by No, lotransferco; i
Bairluty Range. 3. M.R.Ry. P. Dhananjaya Rao Irhng:(:

Ranger III grade

(A

IV grade in charge of Bairluty Range on relief by No. 2
transferred to First Circle.

14—-8—31. Y. Peddalakshmiah Nayudu Ranger V grade on ex-
piry of his leave on 8lst August 1931 posted to charge of
Cuddapah Range.

14—8—31. M. R.'Ry. K. R. Viswanatha Ayyar Ranger III
grade on expiry of his leave posted to charge of Dornal
Range, Eurnool East. 2. M. R. Ry. B. T. Seectharama
Ayyar Ranger V grade, Dornal Range on relief by No. 1
posted to charge of Chelama Range, Kurnool South.

Fourth Circle.

18—6—81. 1. M. R. Ry. A. Subramaniam, Ranger VII grade
sub protem, Vizagapatam on transfer to this circle to charge
of Mamandur Range, Chittcor Dn. 2, M. R. Ry. P. Shan-
muga Sundaram Pillai, Trained Forester I grade, Vizagapa-
tam on transter to this circle to charge of Chamnala Range,
Chittoor . Dn. 3. M. R. Ry. K. Karunakaran Nambiyar
Ranger III grade on relief ‘by No. 1 transterred to Central
Salem to charge of Bhevaroys North Range. 4. On relief
by No. 2 M. R. Ry. M. 8. Krishnaswami Ayyar, Ranger VII
grade, Chittoor to IlI Circte. 5. On relief by No. 3
M. R. Ry. C. N. Narasimhachari Ranger V grade Central
Salem to III Circle. 6. M. R. Ry. T. 8. Sankaranarayana
Aiyar Ranger VII grade sub protem on transfer from V
Circle to thts circle posted to North Salewn for supervision of
sandalwood work.

93—6—31. M. R. Ry. K, Thathachari, Ranger III grade in
charge of Dharmapuri Range postel to be in additional
charge of Krishnagiri Range during the absence on leave of
Ranger 8. M. Srinivasagam Pillai or until further orders.

13—7—381. M. R. Ry. M. 8, Krishnaswami Ayyar, Ranger in
charge of Chamala Range, Chittoor Division, granted 1. a. p.
on medical certificate for 3 months from date of relief.

16—7—31. M. R. Ry. T. Vedantha Ramanujam, Trained
Forester, Vellore division on return from leave posted to
chagre of Tiruvannamalai Range, Vellore Division. He will
act as Ranger VII grade, so long as he holds Range charge.

16—7—31. M. R. Ry. P. Shanmuzasundaram Pillai, trained
Fo;esterl grade, posted to charge of Mamandur Range,
Cblf.toor division. He will act as Ranger VIi grade for the
period he is in oharge of the Range. 2. M.R.Ry. K,
Karunakara Nambiar Ranger 111 grade, on relief by No, 1
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posted to charge of Chamala Finge Chitboor Division and
relieve M. R, Ry. M. 8. Krishnaswamy Ayyar, Kanger VII
zrade granted leave.

24—7—31. K. P. Chathu Nair, Central Selam division granted
extension of leave for two months. ' .

25—T7—31L: If declared fit to rejoin duty M. R. Ry. 8. M. Srini.
vasagam Pillai, Ranger, V grade will join duty at Krishnagiti
and relieve M. R. Ry. K. Thathachariar, Ranger, 1II grade
of the additional charge of Krishnagiri Range.

28—7—31. M. R. Ry. A. Siddha Pillai, Ranger, Alangayam
Range, granted 1. a. p. on medical certificate for two months
with effect from date of relief. 2. M. R. Ry. P. K. Subba-
narayana Ayyar, Suoernumerary Ranger on return from leave
posted to charge of Alangayam Range, Vellore division vice
No. 1 granted leave. 3. M. R. Ry. Saiyid Munavar Sahib,
Range Officer, Tirupattur, will relieve M. R. Ry. A. Siddha
Pillai forthwith and be in additional charge till M, R. Ry, P
K. Bubbanarayana Ayyar relieves him.,

81—7—31. M. R. Ry. P. A, Krishnaswami Mudaliar, Ranger
IV grade Odungathur range grantc 1 leave on avarage galary
on m lical certificate for 2 months from date of relief, o,
M. R. Ry. K. R. Subramanyam, Ranger VI grade- Changam
Range Vellore division posted to charge of Odagatur Rance
vice No. 1. 3. M. R. Ry. T. N. Vedantarwanujam, Trained
Forester, in charge of Tiravennamalai range posted to be in
add-tional charge of Chengam Range.

7—8—31. M. R. Ry. 8. Duraiswamy Ayyar Ranger III grade
in charge of Chandragiri Range, Chittoor division, granted
l. a. p. without me lical certificate for four months frop
28-10-31. preparatory to retirement..

20—8—31. M.R.Ry. 8. Rangaswamy Iyengar, Ranger, V grade
Research Ranger Denkanikota, grantel L a. p. on me Jical
certificate for 6 weeks i. e. from 3-8-81 #0 18-9-81 (both days
inclusive).

20—8—31. M.R.Ry. V. Narayanaswamy Ayyar, Ranger IV grade
on return from leave posted to charge of Odugathar range,

Fifth Circle.

16—7—31. M. Gopalswami Naida, M. F. C. trained F
posted to charge of Kannikatti ’Bange, Tinnevelly D%Zifit::’
vice Banger A. K, Anantharama Ayyar granted leave, ’
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22—6-—81. 1. Mr. A, B. Fenn, Ranger V grade, on expiry of
his leave, posted to charge of Koll-gal Range. 2. Mr. P,
Philip, Ranger VI grade, on relief >y No. 1 transferred to
South Coimbatore.

29—6-—31. A. Sitarama Sarms, M. R. H. Forester, working in
the North Coimbatore Dt., posted to charge of Srivilliputhur
Range, Tinneveliey Dt., vice Ranger, Mr. H. Myers, granted
8 months’ leave. The Forester should take charge of the
Brivilliputhur Range on or after 21-7-81.

11—8—31. M.R.Ry. T.Kondatha Goundan, Ranger *7 grade, in
charge of Bargur Ran; e, granted . a.p. for four months
with effect from date cf relief. 2. Mr. M. P. Philip, Ranger
VII grade, is posted to chaige of Bargur Range. 3. The
transfer of Ranger Philip to 8outh Coimbatore District,
ordered in this office S. 0. No. 49/31 dated 22-6-31,is can-
celled in public interest.

11-8-81. The following officiating promotions are ordered. 1.
R. Rama Ayyar, M. F. C. trained Forester, I grade, to act as
VII grade Ranger from 5-7-30. 2. S. Rangamannar Does,
M. F. C. trained sub protem: Forester, 1 grade, to act as
Pinger VII grade from 13.5-31. 3. A. Sitharama Sarma,
M. F. C. trained Forester I1I.grade o act as Ranger VII
grade from 22-5-31 to 21-6-81 and from 24-7-31. 4. M.
Gopalsami Naidu, M. ¥ C, trained Forester III grade,to act
as Ranger VII grade from (1-8-81) date of taking over charge
of Kannikatty Range,

On expiry of his present leave, M.R.Ry. A.K. Anantha-
rema Ayyar, Ranger, VII grade, Tinnevelly District, postc i. to
charge of Mettupalayam Pange, North Coimbatore District.

Sixth Circle.

25-6-31. On the expiry of the leave, M. R. Ry. K. Kunhiraman
Menon, Ranger VI grade, will rejoin the Mannarghat Range
in relief of No. 2. " 2. On relief by No. 1, M. R. Ry. T. G.
Bankaran Nair, Ranger IV grade, in charge of Mannarghat
Range, granted leave as follows,—(a) L. a&.'p. withont
m-dical certificate for three months from date of r_ehef. (b)
Leave on half average pay without medical certificate for -
one month in continuation thereof.

¢—7—31. M. R. Ry. V. Viraswami Naidu, Ranger VII grade
acting, Palghat division, posted to hold charge of Mangalore
Range, North Mangalore Division. To Jjgj ief at
Palghat. :
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The Pest Indian Fain RBalm.
INiraculous Cure for all acfes and pains.
Decidedly superior Balm in the market. s

Price: Annas, 8.

Available everywhere
or
Apply to—

DILRANJAN DEPOT,

Post Box No. 183,
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OrF 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 6% 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.

Rs. 55/- Less 10%.

JES.
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 per cent.

GLARE PROTECTORS.

Fitted with Crookes A, B, or B-2 lenses. Ina
variety of stylish shell covered frames.
Rs. 10/- with case.
Powered Lenses Extra.

BArTON, SoN & Co., LTD,

BANGALORE AND - OOTACAMUND
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