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Key to the commoner trees, shrubs, and woody
climbers of the “ Sholas” in and about Ootacamund,
and Coonoor, the Nilgiris.

( Based mostly on vegetative characters. )

By, Rao Sahib V. N. Seshagirs Rao, B. A, M. F. S.,

Instructor, Madras Forest College,

The students of the Madras Forest College spend
their 6 wecks' hill tour from the first week of April to the
third week of Mayv on the Nilgiris every year,,in the
vicinity of Ootacamund and Coonoor ;~ the, first, yeay
students camp at ¢ Bandy Shola ” 4 miles north-east of
(Coonoor, and the second year at ““Aramby Shola ” 13
miles north-west of Ootacamund. )

Onme of the principal objects of this toar is to study
the flora of the picturesque natural foggets, locally *known
as “ Sholas” and the Australian species' introduced on
these hills. The vegetation on the hills is so widely diffe-
rent from any that the student has hitherto seen ; and
this opportunity was availed of to list out the common
trees, shrubs and climbers close to the camps.
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For a proper study of the interesting and varied flora
of these hills, some general iden of the topography and
geology of the locality will be useful,

Area and boundaries.

The Nilgiri District is the smallest in the \adras
Presidency. It is bounded on the north by Mysore : on
the east and south-east by the Coimbatore District ; on
the south, by portions of Malabar and Conmnbatore ; and
on the west, by Malabar. Tts extreme length from east
to west is 48 miles and the width from north to south is
36 miles, giving an area of 957 8q. miles,

Topography and geology.

The Nilgiri Hills (The Blue Mountains) consist of a
mountain platean formed by 3 distinet ranges or groups of
hills, each rising gradually towards the summit at Dodda-

betta (8761) the loftiest point. The Moyar river sepa-
rates these mountains on the north, from the Mysore
plateau. The tableland is undulated and divided by
narrow valleys, each forming the bed of either a stream
or a swamp. The principal rock is finely grained gneiss
which on disintegration forms a rich loam, varying in
colour from light red to dark chocolate. The soil is fertile
and well drained.

Climate.

“ Situated as the Nilgirig are, at an average clevation
of about 6500°, equidistant (more or less) from the two
seas, sharing the two monsoons, and isolated fron, moun-
bains of similar heights, they possess a climate which for
equability of temparature, for mildly invigor;uing qualities,
for great salubrity, and for Immunity from the distur’ ing

influences common to the climate of most hill stations,
is almost unrivalled in the tropies

Coonoor situated ahout, 12 miles

) {by road) south east
of Qotacamund, is preferred to () otac

amund on account of
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ite shelter from the South We&?t Mfms%n. The ﬁn:;u;
annual temperature of Coonoor 18 62°. (6 degrees ho te
than Qoty.) In the warmer months the t-hernrkllome Té
fuctuates between 55 and :75 degrees, and In the co

weather between 38” and 68.

The average rainfall of Coonoor is 65" a.nd. that of
Ootacamund 50"'. The South West Monsoon gives the
heaviest rainfall in the neighbourhood of Oota.ca,muid
i.e., in the north western scction,. b}xt hardly t?ucl;le?E t ;—,
eastern portion of the plateau. Slmll&l‘.ly the Nort :h
Monsoon affects only the eastern portion and leaves the
north west scction least benefitted.

General Character of the Flora. '

The Nilgiris possess & varied and }nterestfng flora
exceedingly numerous in genera and species. The forgsts
vary in their condition and character of growth aicor:-lllllg
as t.,hey occupy the eastern or.western sides of.t (; &‘ hs
"They can be classified roughly into three.groups — .f t;he
deciduous forests of the slopes including those ol e
Moyar valley; (2) The evergreerrl forefti; of tl’l,() sf OE}SS
including parts of Wynaad. 3. The * Sholas” of the
plateau with the grass lands between.

Of these types, we are at present concerned w.'it;h the
last the “ Sholas,” which are probably the most mteresg,-
ing. The character of these forests &pproa,qhes the Sub-
tropical. They consist of the slow growing .everg.resbn
species which are seldom over §O or 60 ft. in hgxg .
They are dense and have a refreshing colour (?f lluxunancg
and the tints of young leaves'are very bea,utllftil , ;note sh
in summer, The vegetatio.n is bespangled wit At : 3;;;)3
beautiful flowers of varl(.ega,t;ed colours. 1 tgtr; ng
peculiarity of thesc forests is thatb thoy are (OSdl ;te -
densc underwoods. Myrtaceae, Laurineae, an yra-
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ceae are the orders wost represented by trees and the

undergrowth is chietly conposed of Rubiaccous and Acan-
thaceous shrubs.

Asalready stated, the charactor of these forests
changes with the aspoct and the rain fall.  The “Sholas”
of Coonoor differ from those of Ooty and Kotagiri. Some
plants found in Ooty do not thrive on lower mountain
ops.  Soure Coonoor plants, on the othey hand, find the
higher levels of oty beyond their range. A\ few such
cases ure noted helow :—

Viburnum hebanthum, o small spreading tree with
thit topped corvinbs of grecnish tlowers so connmon a
Aramnby shola, Ootacamund, does not oceur at Coonoor, at
any rate, not so commonly.  The odour of its greenish
flowers which appear in March, is very oftensive,  Vigi-
tors Lo these “sholas ™ are puzzled by the strange odour,
not knowing its origin.  The conunonest Compositeae it
(oonoor, Vernonia monosts, 18 not found in Ooty.  Stde-
roxylon tomeniosum which is abundang in Ooty does not
scenn to thrive in Coonoor.  Mahonia leschenaulti, the
Holly-T.eaf Barberry, a large shrub of the north tempe-
rate regions, with its corpound leaves and vellow globalar
tlowers is met with only in Ooly.  Symploces which ig
tolerably plentiful in Coonoor, is rare in Ooty.  Of the
Apocynacea - there seoms to be bnt one representative in
Coonoor, Rauwolfia densiflora.  'I'his is not noticed in
Ooty.  i:lacocarpus oblongus, and E. munroui, with their
elegant unilateral Howers. ang the large handsome leaves
red before falling, attract any casual
observer in Coonoor ; these arc not scen in Qoty. Hydno-

carpus alpina with itg long wcuniinate leaves Hushing
red, and very laran

which surn hright

Loimentose fruits, Ternstroemia japo-
nica with obovite leaves,  pod potioles and  vellowish
flowers, which are common in Coonoor are not found iy
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Qoty. Miliosma arnottiana (the Spirae tree) is very
common at Coonoor but very rare in Ooty.
The above cases illustrate the difference in vegeta-
tion in these localities, due to the difference in the rain-;

fall and the elevation. There is, however, a great part
which is common both to ‘oty and Coonoor.

A few among the treces common to both places arc:—

Michelia nilagirica, the * Champak of the hills ”
with its large white fragrant flowers and scarlet .seeds.
the three Syzygiums, S. montanum, arnottiaum, jambo-
lanum with their dense green foliage of corir.mcem‘ls leaves;
Ilex denticulata, and 1. wightiana, with thelr.thl(%k small
leaves and red berries; Gordonia obtusa with its plee
green leaves, large white flowers, and 5 angled fruits with
winged seeds ; evil smelling Mappias; Evonynus pendu-
lus and E crenulatus with their dark brick-red pendulous
arillate seeds.

Among the shrubs, the most common are Rhodo-
dendron mnilagiricum with its elliptical rusty-backed
coriceous leaves and dark crimson flowers; Rhodomyrtus
tomentosa (the Nilgiri gooseberry); the sweet scented
Lilium nilgiricum (Nilgiri lily) Vacciniums (V. les'che-
naulti, and V. nilgherrense) and Strobilantiies, especutllly
Strobilanthes Kunithianus, with its blue flowers which
arc said to have given the hills the name of Blue Moun-
tains !

Among the climbers, the brambles are thg m(?st;
common. Rubus ellipticus (Yellow Bramble) with .1ts
pinnatelv trifoliate leaves, and r011.nd Ieaftet's, whfte
flowers and yvellow berries ; Rubus latstocarp.us with w'hlt_e.
stems, pink tlowers and black berries ; Pzzﬁer schmulitu
with its aromatic leaves, and Iax dense spikes of yellow
pepper climbing with roots at swollen nodes ; Polygonum
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ch(;nfmszs'wnb its ochreaceous stipules, swollen nodes and
;e l?mh tinted leaves; Passiflora leschenaultic with its
ﬂa -moon} S})l&pt‘,(l leaves, axillary tendrils and white
owers; the ha s clitnbi ) /
o ; llL wandsowe climbing Eleagnus, the underside
lw 10s¢ leaves has a sheen like silver, and with pink
coloured edible fruits, Kbenacenc does not seem to be
represented on these hills. |

A key ht'tscd f}hieﬂy on forest characters is appended
for che' easy identification of the commoner trees, shrubg
and climbers of the above * Sholas .

The exotics are separately catalogued.

‘ My t}mnks are duc to Mr. (i, Viswanatham. B. A
Curator, l_‘ort-sb dcuseun, for valuable help reudered i1:
the compilation of the key. The following hooks have
been freely consulted :
1. “ The Flora of the South Indian IHill Stations ”
— By, P. I'. I'yson.
2. ‘Indian Trees "—1By, D). Brandis.

3. ‘ Flora of the Presidency of Madras "— By, J. S
Gahle. T

Bk.
Lis.
Pet.
Stip.
Stips.
In.
Simp.
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List of abbreviations used.

Bark. Alt. Alternate.

Leaves (blade) Nd. Nerved.
Petiole. Ns. Nerves.

Stipulate. Sec. ns. Secondary nerves.
Stipules. Infl. Inflorescence.
Inch or inches. Fls. Flowers.

Simple. Fr. Fruit.

Compd. Compound.

SCHEME OF THE KEY.

PR

A. TREES.

1.

1.

2.

LEAVES SIMPLE OR UNIFOLIATE.
Leaves alternate.

(1) Stipulate.
i. Stipules minute.
ii. Stipules large.
(2) Exstipulate.
i. Lieaves crowded at the end of branches.
(i) Trees with milky juice.
(ii) Trees with no milky juice.
ii. Leaves scattered,
(i) Calyx tube adnate to ovary.
(ii) Calyx tube not adnate to ovary.
a. Aromatic trees.
b. Trees not wholly aromatic.
¢. Trees non-aromatic.

Leaves opposite.
(1) Exstipulate.
i. Trees exuding coloured juice.
ii. Prees not exuding coloured juice.

(i) Trees aromatic.
(ii) Trees not aromatic.
(iii) Trees with evil smelling leaves.

(iv) Trees neither aromatic nor evil smelling.

(?) Stipulate.
i, Stipules inter-, or intra-, petiolar.

ii. Stipules not interpetiolar.
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II LEAVES COMPOUND,

1. Leaves alternate
(1) Leaves pinnate..
1. Paripinnate,
. Imparipinnate,
. Leaves bi-pinnate.
{(2) Lis. palate,
L Leaflets n
1. Leaflets 3,

2. Legves oppoasite,
(1) Ls. pinnate.
‘('1.1) Ls. stipulafe.
" {111) L. exstipulate,
- SHRUBS AND UNDER-SHRUBS.

L LS. simpr, E.
1.

1ore than three,

Ls. alternate.
(1) Thorny
i {2) Not thorny,
2. Ls, Off?OSl'fB'
(D Thorny. .
(2} Not thorny.
l_g. S‘t;ps. intra petiolar.
1. Stips. not intra-petiolar
(_(.1)) :TTu:ce milky, '
1) Juice not milk
1. LS. COMPOUND. g

Ls, trifoliate,
C. CLIMBERS.

L LS. SIMPLE,
1.

(lf,a;i‘ dlternate,
endril climbp
(2) No tendrils, o

(1) Ls. pahminerved,
, (11) Tus. penninerved,
= Ls. opposite,
(.(.j)} guice milky,
1} Juice not milk
II. LS. compo s
1 La. alternau[thD (PINNATEL
<. Ls. opposite.

111.
1. Ls. COMPOUND (BLPINNATE).

A. TREES.

1. Leaves simple. (78)*
A. Alternate. (1
a. Stipulate. (25)
3. Stipules minute, (22)
.. Ls. with 3-5 basal nerves. (7)
(i) L. crenate or serrate. (5)
x. Trees spinescent.
Fls. bisexual; fr , green, when
raw ; yellow when ripe; glo-
bose berry, 2/3 in. diam. 1. Scolopia
crenata.
xx. Trees not spinescent.
* L. glavcous beneath, gla-
brous above; fls. in catkins;
fr. capsule; 1/8-1/6 in. Seeds
with tufts of hairs. (branch-
lets and petioles of lepves
red) 2. Salix
tetrasperma.
#* T,5 not glaucous ; base obli-
gue.
£, Young ls. not red.
T.s. white, tomentose be-
low, scabrid above, serru-
late. Fls. in lax cymes.
Bark ; lenticellate, ringed
with scars. Fr. a yellow
drupe. 3. Trema
orientalis.
££. Young ls. red.
TLower half entire. Fr.a
berry of the gize of a pea
on a slender stalk. 4. Celtis
tetrandra.
(ii) Ls. entire Base equal sided.
Young ls. red.
z. Blade 3-6 in., underside not
glandular ; petiole less than
1in. 5. Celtis
T wightit.

e -
* Guch a number in brackets refers to the nnmber of the tree
beginning with the apposite characteristics,
t In accordance with the convention in the Forest department
of India, all specific names begin with a small letter.
2

“~
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xx. Blade 4-9 in.; underside with
red glands, petiole 2-3 in. 6. Mallotus
Dhilippinensis.

ii. Ls. penninerved.

(i) Ls. more than 3 in. long. (19)
x. Young ls. red ; branches crooked.
* Ls. not distichous ; no smell.
Fis. unisexual, dioecious : fr.
ovoid berry, upto 4 in diam.,
tomentose with hard rind. 7. Hydnocar-
pus alpina,
* Ls. distichous, emitting a
smell. Fls. unisexual, nionoe-
cious; midrib of leaf pinkish;
capsule 1/3-3/4 in, long,
pubescent: seeds orange red. 8. Glochidon

netlgherrense.
xx. Leaves withering red. (16)
* Fr. encloced within the calyx
tube : (s, bisexnal: nerves
slender.
(a) Fr. a berry,
£ Margine of 18 crenate
or serrate.
Ls. rounded, and some-
times unequal, at base;
petiole 1§ in., red. 9. Photinia
lindleyana,
££€. Margins entire., bran-
ches angular. 10. Photinia
notoniana.

(aa) Fr. a capsule.
Ls. entire, biseriate, pel-

lucid punctate . drying

black- 11, Casearia

. coriacea.
Fr. not enclosed in the calyx

tube. Fr. a drupe.
{(8) Fls. bisexual, (15)
£. Trees growing in the
open. Ls, broadly ellip-
tic, flat. Pet. §-1 in.,
with 2 minute glands
at apex, 12. Elaeocar-
pus oblongus,
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££. Shola trees.

&. Ls. round-backed, like
'au inverted  boat,
rusty-downy below,

glabrous above. 18. Elaeocar-

pus ferrugi-

neus.

&&. Le. broadly caudaie
acuwinate, crowded
at the ends of bra.nqh-
es: glands ab the axils

of ns. 14. Elaeocar-

pus munrois.

7is. unisexual.

oo is. elliptic qblpng, gla-
brous and shining above,
5-8 in. long by 13-2% in.;
fr. purplish - red, sour,

dibl 15. Antidesma
edible.

menasy.

<xx. Ls. not flushing or withering

red.
¥ J,c. claucous beneath, char-
taceous, drying black; mar-
gins recurved: pet. rgd ééﬁbx?é
with prominent leaf anad bt 16, Daphiphsi-
lum glauces-
cens.

S8CaI8.

hick, petiole
#+ g not glaucous,t
stout, n?)t red_: Ls. ba;k a.ug
flowers swelling prussic acl
(almond oil). Glands at the

base of leaves.

. ovate, obtusely acute
! if?ts a(;)ex. very thmkt s;.lm(ll
dark . drupe no't note ed 1. Pygeun
at tip. Bark dark, cracked. Oy

' ; acu-

1) Ls. lanceolate, long a .
W minate,  light green;
drupe elightly notched a

‘ own. 18, Pygeum
top. Bark suooth, brown gardnerii,



1. Ls. less than 3 in. long.
(1 Margins entire.
x. Lis. withering ved, distichous,
densely tomentose, enutting a
smell.
Capsule depressed,  vlobose
with  5-6 rounded bilobLed
sepnients, Sceds red. 19. Glochidion
velutinum,
xx. Lis. not withering  red, not
dixtichous, not emitting sl
ngidly  coraceous ;. petiole
3-2 3 1n.: tls. 1 umbels, 200 [lex
wightiana,
{i1) Margins denate,
Fls. in eymes. 21. llex
denticulata,
2. Stipules large.
1. Lis peltate. orbicular, 4-8 in. long,
pet. 3-8 in., youny Is. tawny-tonien-
tose; basal nerves 10.
Ovary 1-celled, covered with yellow-
ish round resinous glands. 22, Macaranga

—-se o4

‘ indica,
1. Ls. not peltate,

X. Fxuding milky juice.
Fr.a fig, solitary, axillary, 4 iu.
or less, purple. Ls. ovate, base
cuneate, 4 in. = 3 in.: nerves
(~10 pairs, petiole 3—2 in, 23, Licus tseily,
xXX. No nilky juicee.
Branches with stipulary scars,
Stipules convolute : Fls. tri-
merous, Fr. on a gynophore
a lax, clongate spike of folli-

cles. Seeds red, 24, Michelia
nilagirica.
b. Exstipulate.
1. Unifoliate, gland dotted. 25. Acronychia
laurifolia,

2. Not unifoliate,
(1) Ls. crowded at ends of branchlets : (84)
X. Trees exuded milky juice. (28)
* Branchlets spinescent (usu-
ally). Young ls. scarlet, young
shoots tawny  towentose ;

xx. Fls. unisexual.
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staminodes present. Ls. un-
der 3 in.; sec. ns. distant.

Fr. yellow, 26. Sideroxylon

tomentosum.
#* Branchlets not spinescent;
staminodes absent; ls. 3 in.
and more; sec. ns. regular
parallel and close set. 27. Isonandra
candolleana,

x. No milky juice. ,
= * Branches in whorls. (31)

x. Fls. bisexual.

£. Petals clawed, anthers
versatile. Fr. a capsule,
seeds sticky. _
(1) Ls. elliptic 2-3 in.;
young branches pu-
berulous ; Fls. in .
terminal umbels.  28. Pittosporum

tetraspermum.
(2) Ls. ovate, 1-2 in.;
branches glabrous,
Fls. in axillary .
corymbs. 29. Pittosper-
mum nilghe-
[ rense.

Aromatic trees. Ls. acute or
acuminate, attenuate at base,
fulvous villous beneath, upto

10 in. by 3 in 30. Actinoda-

phne hirsuta.

sv Branches not in whorls.

(1} Ls. entire, obovate, mar-
gin reflexed, petiolp red.
Ls, less than 3", lea-
thery, pet. t in., Fr.
berry. Seeds red. Fls.

bisexual. 31. Ternstroe-

mia japonica.
(2) Ls. not entire, margin
pot retlexed, petiole not
red.
(i) Ls. serrate; Fr. a berry;
seeds not winged ; tls.

unisexual, ¢ in. across. 32. Egrya .
japonsca.
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(11) Lis. crenate, fr. a cap-
sule, seeds winged. fi-,
bisexual 1 in. acruss. 33, Gordonia

) obtusa.
{11) Ls. scattered. (51)
a. Calgx tube adnate to ovary, narsins ol
ls. not entire, (35
1. I, taruing yellow, voun: s, putrpie
buds with osternad seades) slimens
adnate to petals
L Ls. serrate right to the base, 34. Symplocos
3 _ Soliosa.
1. Ls. with serrations upto the uuddie. 35, Symplocos
2. Ls. turning red, buds with no exter- pieata.
nal scales ; stamens free, corolly ur.
ceolate,
1. Ls. less than 3 in. Fls pini. 36. Vaccinum
3 leschenaultii,
. Ls. more than 3 in. Fle, white, 37, Vaccinum
b. Calyx tube ( Perianth) not adnate to Hlherrense.
ovary. Margine of leaves entire,
1. Trees wholly aromatic—~(1.s. Bark, et
- with sweet cinnamomwous stuell), (45H)
1. Fls. small, clustered inside involucre
of bracts. (42)
(1) Ls. .triple nerved, Fls. divecious,
perianth 4, 38. Neolitsea
z \J
(i) La. penninerved, perianth on a tylanica.
deep cap, cup as deep as wide.
X. A small tree.
Ls. elliptic oblong, glabrous,
upto 6 in. long. Uwmbecllules
solitary.  Berry globose,
0.25 in. diameter, 3Y. Litsea

ligustring,
xx, Large evergreen trees,

* Lis. upto 4 in, by 2in., s
4-8 pairs. T, obovate, tul-
vous  pubescent  heneath,
Umbeliules in racenes. berry
ovoid, % fo ¥ in., in cup
shaped perianth tule. 0, Litsea
wightiang,
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** T, upto 10 in, X 4 in. Ns,
10-15 pairs. 41. Litsea
floribunda.
ii. Fls. in terminal panicles; many.
a. Lis. glaucous beneath.
(1) L. 3-5 nerved.
Lis. upto 4 in. long and 3 in,
broad. Ns. from 4% to 3% in. '
above base, 42. Cinnamo-
mum wightii,
(11} Ls. penninerved.
Perianth lobes reflexed. Ls.
upto 8 in.; Ns. 1Z pairs. 43. Machilus
macrantha.
b. Le. not glaucous beneath.
L. upto 6 in. Ns.; numerous,
close, parallel. Perianth lobes
erect ; fls, in lax, axillary or
subterminal panicles. 44. Phoebe
wightii, Meissn
(= P. paniculata.
Nees),
9. Trees not whollv aromatic. (48)
(i) Trees exuding milky acrid juice,
Lis. glancous underneath, elliptic
oblong. 3 to 7 in,, Ns. 15-20
pairs, 1LCcting Near wargm In
loops. Ir. a red pyriform edible .
drupe {-% in, in diawmecter. 45 Nothopegia
beddomei, Gamb.
(i1) Trees rot exnding milky acrid
juice.
x. Ls. alone sweet scented.
Flowers axillary solitary or
m  few-tlowered cymes. Ls.
equally green on both sides,
clliptic obovate, about 2 in. by
1 . Fr. pale yellow, 2 in.
long. capped by the 5 angled
stig}ua 46. Gomphandra
coriacea.
xx, Flowers alone sweet scented :
L, obovate, more than 6 in.
long ; youngest parts and un-
derside densely brown tomen-
tore, Fle. smmall, in heads,
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sweet  scented.  Persistent
calyx turned into pappus ;
Fls. purple. Ls. obovate, more
than 6 in. long; young parts
and underside of ls. densely

brown tomentose. 47. Vernonia
monaosis,
3. Trees with evil smelling flowers: (49)
Fls. in large terminal cymose
corymbs, Ls. flaccid and usually
drooping, 5-12 in. 48. Mappia
_ foetida.
4. Trees neither aromatic nor evil swmell-
ing
(i) Fls. in panicles ; calyx lobe per-
sistent, surrounded by bracteoles.
x. Trees Ls. 4-8 in.: underside
densely tawny towmentose.
Veins reddish and prowminent
beneath. panicles 6-8 in. 49. Meliosma
wightis,
xx. Small trees. Ls. 5-16 in.;
underside glabrous. Distantly
toothed when young. 50. Meliosma
ssmplicifolia.

1I. Leaves simple.
B. Opposite.
a. Exstipulate.

1. Trees exuding yellow or greenish
juice. (53)

x. Ls. coriaceous with close-set

faint parallel ns. Fls. unisexual.

Fr. ovoid berry, 13-2 in. fur-
rowed ;

xX. * Male pedicels 0.3 in~0.7 in.,

anthers 2-celled. 51. Garcinia

bogia.
** Male pedicel 0.2 in-0.3 in., camoogia

anthers 4-celled. 52. Garcinia

‘ cowa,
2. Trees not exuding any coloured Juice.

X. Ls. unfoliate, pellucid punctate,

Ls. Elliptic, or obovate, entire,

3-4 in, Pet. 1 in. long. 53. Melicope

tndica.
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xx. Ls. not unifoliate. No oil glands.
* T8, with intramarginal
nerve. (60) o
£. Lateral ns. distinct, nu-
merous, fine, parallel. .
Flowers in cymose pani-
cles ; calyx egg shaped;
gtamens indefinite. An-
thers versa.tile.. _
&. Ls. never attaining more
than 4 in. o
(a) Ls. 28 x 11, elliptic
cordate acuminate
rounded at base,
finely dotted on both
gides, drc&opg%.
Young Is. red. Pet. )
33 ing, reddish. 54. Syzygium
arnottianum. -
(b) Lis. obovate obtuse,
emarginate, 1 in.
long, less than 1 in.
broad, close-set, stiff. .
petiole 1/6 in. 56. Syzygium
calophylli-
folium,
&&. Lis. attaining more
than 4 in.
(a) Branchlets thick,
acutely quadran-
gular, and npar-
rowly winged. Lis.
elliptic obtuse, 6 in.
x 8 in., lateral Ns.
distant, 12-18 pairs. )
Pet 1-4 in. 56. Syzygium
montanum,
(b) Branches terete; Ls.
up to 6 in., ellip-
tic lanceolate, acute,
ns. close and paral-
lel ; petiole 3-1 in.
Panicles in axils of
fallen Is. (cf. termi- .
nal in 54-56). 57. Syzygium
jambolanum,
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££. Lateral nerves obscure,
few. Fls. in sessile com-
pact fascicles (generally
blue) stamens definite, an-
thers opening by slits,

(a) Ls. sessile, cordate, ova-

te, obtusely acute, 23 -~

1} in. Petiole }-}in. 58. Memecylon

(b) Ls. petiolate, elliptic
obovate, under 2 in. -
1 in.

** Lis. with no intramarginal
nerve.
£. Lmw. evil-smelling when
crushed; joined by a scar
(no definite stipule), tufts
of hairs on the nerve ax-
ils. N, strong. Fr. a drupe,
Ovary inferior.
&. Lis. entire acuminate,

margins recurved, under-

side with rust coloured
scales or c¢lands. Bra-
cts persistent.

&&. Margins not recurved,
no peltate scales on the
back-

(a) Ls. entire, shallow
toothed, Bracts not
conepicuous. 4—6
pairs of ns.

(b) Ls. sinuate, 4 pairs
of ns.: bracts linear,
persistent; foliage
light green, emit es-
pecially when rotting

malabarticum.

59. Memecylon
lushingtonii.

60. Viburnum

acuminatum,

61. Viburnum

cortaceum.

a strong foetid smell. 62. Viburnum

() Ls, dentate with crim-
son stalks ; branches
laxly spreading, fork-
ed, white barked, Fls,

hebanthum,
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in drooping racemes.

( Lis. when crushed

smell like Premna

Ls.) 63. Viburnam
erubescens.

££. Ls. not evil-smelling, npt
joined by & scar, no hairs
in the nerve axils.

&.

Seeds arillate.
Les. spreading, margins
revolute ; fls. brownish
purple. Fr. a 5-valved,
5.geeded capsule.
(a) Ls. elliptic, entire ;
1.3 flowered, on one
inch long pedicels. ~ 64. Euonymius
indicus.
(b) Ls. coarsely dentate;
1-7 lowered. 65. Euonymus
crenulatus.

&&. Seeds without aril.

(a) Ls. stiffly erect, fls. yel-
lowish. Fr. 2-valved
1-seeded capsule on an
enlarged calyx. (69)
* Branchlets thick. Fls.
almost sessile in dense o
clusters. 66. Microtropis
ramiflord.
** Branchlets normal.
Fis. in terminal and
axillary corymbs.
(1) Fr.brown, Lis. un-
der 2 in., petals
orbicular, not .
clawed. 67. Microtropis
microcarpa.
(2) Fr. crimson, Ls.
9-38 in. (over 2 in.)
Petals long _
clawed. 68. Microtropis
ovalifolia.
(b) Ls. not stiffly erect,
Fis. white.
(1) Fls. sweet scented
(smelling sandal)
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Ls. glandular in
nerve axils, Fr.
a drupe,

(2) Fis. not sweet
scented. Ls. not
glandular. Lenti-
cels copious. Fr. a

berry. 70. Ligustrum
roxburghii.
b. Stipulate.
1. Stipules inter—, or intra-petiolar. (77)
(1) Calyx adnate to ovary,
1. Ovules many,
{1) Lis. 3 at each node, seeds angled,
{not winged) Lis. 3-5 » 1-1}n,,
stips. recurved, bifid. Corolla
lobes iwbricate, entire. Bark
orange red, peeling off in fibrous
strips. 71. Wendlandia
notoniana,

(ii) Lis. two at each node Seeds
winged. Ls. leathery, more than
6 in.; nerves and petioles red.
Corolla lobes valvate, fringed ;
bracts persistent.

ti. Ovules solitary in cach cell.

1) Stipules short; branchlets angu-
lar.

x. Le. thin, ovate, dull above
hirsute beneath, 3-4 in, >
14-2 in. Margins recurved;
tis. in axillary sessile umbels.
Stigma large mitriform. Bk.
dark grey, marked with verti-
cal lines.

xx. Ls. thick (very coriaccous)
elliptic, shining above, gla-
brous heneath, 4 ~ 2 in. Fls,
in cymes. Bk. smooth.

69. Olea

glandulifera,

72, Cinnamo-

mum ledge-
reanum,

73. Plectronia
neilgherrensis,

74. Plectronia

didyma. Kew

8]

.\ gtipe, forming a complete sheath
) ?otgnd the axis 1/8 in. above
each pair, subulate, Branchlets
not angular, (usually round).
Lis. coriaceous, oblong, obo-
vate, upto 8 in. ~ 3 in., dark
green and ghining above,
glabrous, rounded at base Fls.
in corymbs, long peduncled,
bibracteate. Corolla lobes re-
curved, pink or red. Style
twice the length of corolla
tube, exserted. Stigma 2-1obed.
Bark rough, brown.

ot adnate to ovary).
@ C&Ef; f(:gg\'(a[.!te, spathulate. obtuse,
fleshy, 3-7 in. long, glabrous,
ghining  above. Fis. cremm-
coloured, fragrant. Fr. berry;
seeds many.

2, Stipules peither inter—, nor intra-,
etiolar : ' o
pl‘rees with acrid milky juice. Fr.
3.jobed capsule. Seeds with a
caruncle. Ls. shallowly crenulate,
3-4 in. by 1-1} in, dark green,
veins 16-20 pairs.

11. Leaves Compound.
A. Alternate. (86)
a. Pinnate. (81) and (82) .
1. Bark and ls. usually t;xtter. Lea;flets

oblique. Twigs lenticetiate. Fr. a

ule.

((;a)pieaf paripinnate. 1-3 ft. long.
Leaflets 8-30, a.lte‘rna‘t_e or sub-
opposite. 2-7 in. x §-3 in. Pani-
cles as long as or longer than the
ls. Petals ciliate. Stamens free.
Fr. septicidally septifrz_;gal. Cap-
cule § 1n. long, seeds winged. Bk.
thin, rusty brown and rough, scal-

ing off in large flakes when old, 78. Cedrela

75.

76.

71.

[xora
notonwanda.

Fagrea
obovata.

Excaecaria
crenulata.

toona.
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(b) Tieaf inuparipinnate.
Leafl 4-12 in. long. Leaflets 7-9
in., opposite, ovate, entire, very
glossy above, glaucous beneath ;
fr one celled, ¢ valved, 1 sceded
loculicidal capsule 3-2/3 in. diam.
Sead anllate, not winged. 99. Heynea
trijugda.
2. Balsaiiic trees, exuding resin, leaf-
lets not oblique. I'r. a drupe. Leaf
9-15 in. long, crowded at the ends of
branches. Leaflets 5-9 pairs, (2—4
in, » 1-14 in.), sessile, crenate. Calyx
tube short: 5-fid, persistent, Bark 1
in, thick, soft, red inside, exfoliating
in large irregular shaped scales. 80. Garuga
gambles.
b. Bipinnate.
Paripinnate with large leatlets; tlat
winged pod. Stamens definite, leaf-
lets bright red when young. Iinnae
3-5 pairs, each 1 ft. long, with 5-6
pairs of leatlets. Fls. in dense erect
raceiues. 81. Acrocarpus
Sfraxinifolius.
¢. Palmate,
. Leatlets more than 3 ; petioles very
long with sheathing bases, stipules
adnate.
(a) Trees. Fls. in axillary compound
racemes of white flowers, 1 ft.
long on the previous wood.
Main petiole 8-12 in.; leailets
5-10 elliptic accute with undu-
late margins, glaucous beneath,
ns. not conspicuous. Bracts,
bracteoles and pedicels rusty pu-
bescent with stellate hairs, 82. Schefflera
racemosd.
(b) Fls. sessile, bracteoles 4 to each
flower ; leaflets 6-8, oblong, acu-
winate, up to 6 in. or even 1 ft.
long. Petiole about 6 in., petio-
lules about 1-2 in. long ; flower-
wwbels in panicles and stout. 83. Schefflera

capitata.

$

N

\. (a)

(b
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Serrate ; ns. reddish. Lieaflets 3.
Petiole short, exstipulate. Lieaves
4-12 in. long, very pubescent :
leaflets serrate. Petiole 4-5 1n.,
stamens 8, fruit ovoid, red, shi-

ning, } in diameter. 84. Allophylus

Not serrate; ns. not reddish.
Branchlets and ls. beneath den-
gely ferrugineous-tomentose, leaf
acuminate, 3—6 in. long.

Opposite.
Pinnate. (0dd-pinnate).

Stipulate.

Stips. interpetiolar ; _1eaﬁets sti-
pePllate, young ls. bright yellow.

Ls. 6-18 in. long, drooping, leaf-
lets 3-9, opposite, lanceolate.
acuminate coriaceous, Berrate,
each 2-7 in. by 1-23; Fruit a
globose purplish brown drupe,
3-4 in. diam. with angular shi-
ning seeds.

Exstipulate.

Ls. branches and inf. rusty pu-
bescent, panicles large. Bk
dark brown. Ls. 8-10 in.; leaf-
lets 9-15, each 3-5 in. by 1-13
in. lanceolate, entire. Fr. a
globose oblique drupe, } in
diam.

Trifoliate.

Ls. pellucid punctuate. Petioles
up to 4 in. long, Lieaflets . 2-5
in. long. Ns.10-18pairs. Seeds
black, shining.

serrulatus.

85. Allophylus
rheedii.

86. Turpinia
nepalensts.

87. Meliosma
arnottiana.

88. LEvodia lu-
nar ankenda.
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B. SHRUBS and UNDERSHRUBS.
I. Leaves simple. (125)
1. Alternate. (107)
(1) Thorny. (94)
1) Stipulate. (91)

Ls. unifoliate, prickly, glaucous below,
fasciculate. Fls. trimerous, yellow, in ra-
cewes, bisexual ; sepals petaloid. Fr. a
spindle shaped, red berry with short
stout style.

Branchlets ending in spines. Ls. simple,
thin, narrow. membranous. Bark : dark
grey, smooth, shining, peeling off.
Calyx tube urceolate. lobes keeled with-
in. Stamens 4, opposite the petals. Fls.
4 merous, long pedicelled, drupe 1-2
celled.

(ii) Exstipulate.
Ls. entire,
Prickles only on stem.

Ls. upto 12 x 4 in. ; densely white-
stellate-tomentose beneath, fls. lilac;
Fr. berry, $~4 in. glabrous, red.

Ls. lobed.
Prickles on stem, Ls. and calyx.
Prickles straight and sharp.
Ls. pinnatifid, upto 8 in. > 4 in.

Fls. white or pale biue, berry 1 in.
diam ; smooth, yeliow.

89. Berberis

tinctoria,

90, Rhamnus

virgatus.

91, Solanum
giganteum,

92, Solanum

sysymbrifo-
livm,
b NN :
Pickles curved on stems, straight on
leaves,
Ls. ovate with shallow triangular
lobes ; fla. white; berry 1 in diam.
globose, green. 93. Solunum
robustum,

(2) Not thorny-
(i) Ls. Stipnlste. (99)
(a) Ls. penninerved. (97
# Margin serrate.
Ls. closely serrate, ovate oblong,
Sec. ns. 6 pairs, prominent. Fis
5.merous, short pedicelled. Drupe

3.celled, 94 Rhamnus

#* Margin entire.
i. Ls. less than 3 in.
Iis. -3 in., apiculate, tomen-
tose beneath, white flowered.
Fr. scarlet. A rigid much
branched shrab.

wightii.

95. Cotoneaster

buxifolia,
i, Ls. more than % in. .
Ls. membranous, broadly ellip-
tic, obtuse, 3-1 in. long. Fr.
}-1 in. diam; fleshy, orange,
on the lobed saucerlike peri- .
anth. A shrub 4 ft. high. 96. Breynia
patens,

(b} Le. palminerved. .
Slightly aromatic shrub; petiole

upto 2 1n, Ls. turning red be-

fore falling; with 2 glands at

base. 2—4 in.> 1-3 in. scabrid

above, finely serrate.

Not aromatic. Petiole:less than
2 in. Ls. with a large gland at
base of mid-rib beneath ; deeply
lobed, and with shallow serra-
tions. Fr. of 5 carpels and co-

vered with hooked bristles. 98.

(i1) Exstipulate.
(a) Calyx adnate to ovary. Fr. a many
geeded berry enclogsed in the
calyx. (101)
* L5, pellucid punctate, 2-6 in. x
1}-2 in. ovate lanceolate, acumi-
nate, coarsely dentate, petiole $-1”

97. Croton lac-

ciferus,

Urena loba-
ta.
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fis. white, in long panicles,
stamens opposite the corolla lobes. 99. Maesa
perrotietia-

na.
Li g

Ls. not pellucid punctate, anthers
opening by terminal pores. Ls.
8-14 in. by 3-4 in. ovate lanceo-
late, long acute. 2 auricled reflex-
ed leaflets resembling stipules at
each axil. Fls. blue, in. dense cy-
mose corywbs. Berry # in. diam.
yellow. 100. Solanum

auriculgtum,
(b) Calyx not adnate to ovary.

¥ Anthers opening by terminal
pores. (104)

Fr. a capsule (not winged) :
Corolla urceolate.

i. Leaf serrulate, 2-4 in., faintly
aromatic when bruised. Sec.
ns, 3-7 pairs. Fr. a loculicidal-
ly 5 valved capsule enclosed
by the bright blue edible ac-
crescent succulent calyx. 101. Gaultheria
fragrantis.
sima,
ii. Ls. entire, 8-5 in. by 1}-1% in.
very coriaceous, clustered at
the ends of branches densely
covered with a felt of brown
hairs, margins recurved, Fis.
13—2 in. in diawmeter, dark
crimson with large silky
bracts. 102. Rhododen-
dron nilaghi-
rica.
Fr. a winged capsule; seeds
with a 3.fid pendulous carun-
cle. Fls. zygomorphic, sepals
persistent, petaloid. Lis. lan-
ceolate 4-6 in. long. 108. Polygala
arillata,

** Anthers not opening by terminal
pores.
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Branchlets angular.

I8

il

Fr. a membranous capsule
with 2-3 broad wings. Young
shoots viscid. Seeds without
a caruncle. Ls. oblanceolate
9.4 in. x 1-% in., margin entire

revolute. 104. Dodonea

Young shoots not viscid. Lis.
obovate 1-2 in., mucronate,
entire. Fr. yellow, one seeded
drupe, not winged.

Branchlets not angled.

Seeds arillate. Fls. in dicho-
tomous cymes, axillary and
terminal. Ls. 2-3in. obova.te,
crenulate, fr. a capsule 3 in.
diam, broadly obovate, 3 -
celled. 1

9. L. Opposite.

(1) Thorny.
Ls. 1-1

! in. coriaceous, elliptic oblong

ds

lanceolate, acute at both ends,

t:)ceins; obscure. Fls. white, tinged
with pink, very fragrant. Fr. 1/5
in. ellipsoidal. ‘ .

A 1urllu:h Eranched ghrub with axillary
forked spines.

(2) Not thorny.
Stipulate (117) .
Stipules interpetiolar (114)

1.

il

limbing shrubs. ‘
CCalyx with one lobe forming

a white coloured leaf. Fls,

orange, in terminal cymes.

Erect shrubs.

* Stems 4 angled.‘
Stips. brizzling, connate
with the petigle into a
gheeth. L. twice as long

viscosd.

105. Osyris
arborea.

06. Gymnospo-
ria ovaia.

107. Carissa

paucinervia.

108. Mussaenda
hirsutissima,
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as broad; blade 1}-23% in.
3-1% in.,, ovate lanceo-
late, wiany veined. 10Y. Knoxsa

mollis.

** Stem nearly round.
{a) Fr.a berry,

Stew  slightly swollen at
the nodes, Stips. fortuing
& cowmplete sheath above
the insertions of the ls.
Ls. 4in. - 2in. hard,
glossy, with impressed
twin Ns,  Ns. about 10
pairs with perforations at -
the nerve axils.  Anthers
exserted.

\ . .
Fls. white, {ragrant in ter-
nruxml ¢ymose  corymbs,
Young parts often resi-

nous, 110, Chomelio
asiatica,
) 0.
(b) Fr. a capsule. fze.

Stips not sheathing, bi-fid,
caducous. Bracts sub per-
sistent. L.s. elliptic ovate,
menbranous, narrowed to
the slender petiole ; petiole
1 in. Fls. in terminal fork-
g cywmes. Fr.a capsule of
2 compressed lobes. 111. Ophiorrii.

sa brunonss,

(¢) Fr. a drupe of 4.9 pyrencs.
Ls. evil smelling when cru-
shed, bifarious. Fls. foetid.
Corolla hairy at the throat.
(1) Iis. 2-3 in., narrow,
ovate. Fls. yellowish. 112, Lassan-
Py thus venulo-
o sus.
(i) Young parts hirsute
with purphsh hairs.
Ls. oblong lanceolate,
Ns. 6 pairs, I'ls, pur-
ple. 113. L. ciliatus.
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1I. Stipules intrapetiolar.

* L. pitted at nerve axils, whorl-’
ed. Branches of inflorescence
all whorled. Ns. of ls. strong
and parallel.

(i) Bark light brown, smooth .
Ls. obovate upto 5 in. x 13
in. cuneate at base, rounded
and then acute at apex. Ns.
8-12 pairs. Cymes of fis.
congested.

(ii) Bark light brown, corky. Ls.
ob-lanceolate 2—5 in. x 1-2
in; Ns., 9 pairs Cymes ter-
minal.

»* T,a. not pitted at nerve axils,
not whorled. Stips connate into
a deciduous sheath, nodes mark-
ed by the scars of petioles. Ls.
elliptic, 8-5 in. by 1}-1% in.
Ns. 6 pairs distinctly raised on
the underside, dotted with large

glands.

Exstipulate.
(i) Juice milky.
Ls. obovate, to oblanceolate,
4in. x 2in. Ns 8-16 pairs.
Fls. in bifurcating corymbose
cymes. Fr.of 2 distinct carpels
of one seeded drupe.

(ii) Juice not milky.

* I,5. palminerved. (8-5 ribbed)
1. Calyx tube adnate to ovary
and not produced beyond
it. Ls. tomentose, 2 in.
x 1-14, ovate stamens
indefinite, fr. 3-6 celled.

Many seeded berry.

114. Psychotria

115. Psychotria

116. Pavetta
breviflora.

117. Rauwolfia
densiflora.

118. Rhodo-

tomentosa,
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2. Calyx tube adnate to ovary
but produced beyond it.
Branches square, thinly
covered with erect hairs.
Ls. ovate, lanceolate, 3-
ribbed. Cymes dense,
terminal, petals } in. pink.

** Ls. penninerved.
(a) Ls. gland dotted.

Glands black, translucent.

Leaves stiffly decussate.
Twigs 4 angled. Fr.a
septicidal capsule; rich
crimson in colour. Style
exceeding  ovary in
length.

(b) Ls. not gland dotted.
¢ Leaves entire—(124)
1. Fls. in heads.

Yellow, Is. subsessile,
2-3 in. long. Fils. in
terminal, white silky
or buff coloured
heads, supported by
silky involueral
bracts.

ii. Fls. in terminal pani-
cles.

Fls. creamy white, in
peduncled® pairs. Stew
twisted ;  bark light
brown, papery. Ls.
lanceolate upto 2 in.
long. Berries com-
bined, the pair en-
closed in a bract.

119. Osbeckia
rosed.

Fyson.

120. Hyperi.
cum

mysorense.

121, Lasio.
siphon

erioc:phalus.

122. Lonicera

ligustrina,
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iti. Fls, in 1-3 flowered

cymes. Ls. ovate,

elliptic, shining cori-

aceous, ns. prominent.

Fls. white, sweet-

smelling, corolla tube

1 in. long, lobes 7 in,
acute. 123. Jasminum
rigidum.

8 Ls. serrate.

Ls. about 12in. X 6 in.,
corolla blue to white
in a long cylindrical
thyrsis, stamens ex-
gerted. Fr. a 4-lobed

purple drupe. 124. Clero-
dendron
serratum,
Ls. Compound.
Alternate.
Pinnate.
Imparipinnate. (127)
Spinescent,

Leaflets 5-25 pairs, spinous,
1-5 in. long. Berries glaucous
purple. Bark corky. 125. Mahonia
leschenautit,
Not spinescent.

Leaflet 3-5 pairs, ooarsely ser-
rate, 1-3% in. by % to 13 in. Fr.
a scarlet, 5 furrowed juicy
drupe, % in. diam,, with angular

geeds. 126. Cipadessa
baccifera,
Miq.
Paripinnate. - :
Ls. with subulate glands between
leaflets - .

Leaflets 3-5 pair, lanceolate,
acuminate, glabrous. Fls., large,
yellow, in corymbs. Pods cylin-
dric, turgid, upto 3 in- 129, Cassia
laevigata,



C. CLIMBERS.
1. Ls. simple. (150).

92

Leaflets -8 pair. oblong, obtuse

densely tomentose beneath. Fls.

yellow, in corymbose racemes ;

pods flattened, upto 5 in. long,

pubesecnt. 128, C.tomen-

tosa.

Ls. with sessile glands on petiole :
Midrib nearer the upper than
the lower margin of the sub-
falcate leaflet:

Ls. usually 8-4 in. long, leaf-
lets 4060 pairs. Pod 1-2 in,
long. 16-25 seeded. Fls. yel-
low. A diffuse undershrub. 129. Cassia mi.
mosoiles,
Ls. usually 1-2 in. long. Leaf-
lets 16-24 pairs. Pod 1-2 in,;
8-15 seeded. A suberect un-
dershrub. 131. Cassia les-
ehenaultia-
na.
Ls. bipinnate. (abruptly)
Armed ; Pinnae 5-10 pairs : leaf-
lets 8-10 pairs, 0'6 to 07 in.
long. Fls. bright yellow. Pod
oblong, beaked, 8-4 in. by 1 in,,
6-8 seeded. 131. Caesalpinia
sepiaria.

1. Alternate. (143),
(1) Tendril elimbers. (185).

X. Tendrils' axillary; stamens and
styles raised on a central column.

Ls.' glandular at base, or above
petiole.

Lg. entire, half-moon shaped ;
stipules slender, 182. Passifiora
lesche-
naultii,
Ls. 8-lobed ; stips. large, leafy
$-1in. » 1} in. 183. Passiflora
calcarata.
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xx. Tendrils extra-axillary ; anthers
syngenesious. Stem and ls, densely
villous, Lis. 6~7 lobed with shallow
sinuses and subulate teeth. 184. Tricho-
santhes villosula.
(2) No tendrils.
x. Ls. palminerved. (138).

* Ls. peltate.
Ls broadly ovate or triangular
1} » 1% in.; heads of fls. in
stalked umbels.” Fr. a red drupe
1 in.; stone horse-shoe shaped
with tubercled ridges. 135. Stephania
japonica.
#* 15, not peltate ; basal nerved.
Spinescent.
Stem with solitary recurved
prickles. Ls. 2-4 in., elliptic,
densely toentose below. Fr. a
drupe with a hard stone. Not
edible. 136. Zizyphus
rugosd.
Not spinescent.
Plants climbing by adventitious
roots from cwollen nodes. Ls.
ovate elliptic. dark green and
clossy above, pale white below.
Berries red or yellow. 137. Piper
schmidtii.
xx. Ls. penninerved.
* Spinescent.
Straight long spiny branches. Les.
ovate oblong with shining silvery
scales below. Fr. linear oblong
3-14 in. with 8 ribs, red, tleshy
with acid taste. 138. Elaeagnus
kologa.
** Not spinescent.
a. Ls pellucid punctate.
Ls. glossy, elliptic lanceolate,
punctate at the nerve axils,
9-8in. » 1 in. Fls. white;
{l.-branches drooping; fr. glo-
bose 1/6 1n. 139. Embelia
ribes.
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Lg. elliptic-obovate, narrowed
at base, upto 4in. - L.5in.
Fls. orange coloured, from
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or ovate lanceolate, cordate to has-

tate with spreading auricles; cap-

gule villous. 145. Thunbergia
tomentosa.

Bracts linear and small, bracteoles

x.

the older branches. 140, Embelia ¥ linear. Fr. a 2-lobed berry. Sta-

basaal. nmens 2. Ls. large, ovate or ovate-

b. Ls. not pellucid-punctate. lanceolate, long acuminate, sub-

Seeds arillate. cordate, glabrous, upto 6 in.> 3 in.
Ls. broadly elliptic, or orbi- prominently nerved from near base. 147. Jasminum
cular cuspidate, finely cre- cordifolsum.

nate, inthe upper half, <xx. Bracteoles 2. Fr. a fleshy 2-3 cel-

usually entire near base, 23-4
in. Fr, s1ze of o pea, bright
orange : sceds embedded in
a scarlet aril. 141. Celastrus

paniculata,
Seeds not arillate.

Nodes swollen. Stips. ochre-

aceous. Lis. 3-5 ovate-oblong,

acuminate, finely serrate,

with two car-like expansions

at base of pet.; Fls. pink; 1l -

heads in terminal panicles. 142, Polygonum

led berry, in pairs of two. Ls. join-

ed Ly a scar. Ls ovate-acuminate,

densely grey towentose; upto 3 in. 148, Lonicera
leschenaultii.

Fls. not bracteate:—

Petioles connected by a stipular

line. Stem spirally twisting. Ls.

elliptic acute, 2 to 5 in. long; fls.

vellow, in trichotomous cymes, ber- '

1'y scarlet. 149. Gardneria
ovata, Wall.

0. Ls. compound.

i, L it chinense. i. Ls. alternate. (154)
“.(1)8'30[',[)081 ?L (1) Prickly chibers. (153)
uice milky : .
oadly x. 3-foliate. ‘
Leatiets 1-4 in. rounded or pointcd,
white towentose beneath. Prickles
on the midrib. Fr. yellow, luscious, .
with tlavour. 150. Rubus ellip-
nervosa. ticus.

xx. Jmparipinnate.
(i) Ls. of 5-7 leaflets: leaf from

x. Ls. broadly elliptic, or ovate, shortly
acuminate 3> 2 in., stalk, midrib,
and nerves purple. Follicle 23-3
in. black. 143. Brachylepis

xx. Lis. cordate.

Fls. yellowish ; follicles 13 in. slen-

der, glabrous. Ls. 14-23 in., ovate 1 in.: including stalk 8 in,

acute cuspidate, tawny tomentose. 144 Cymncma Fle. white, I'r. stalks recurved. 151. Rubus
hirsuta. racenosus.
(i) Leaflets 5, glabrous, obovate,

oblong acute, finely serrate,

Fis. white, 2-3 in. diameter. 152. Rosa

leschenaultii,

Fls. green; follicles 3-2 in.> 1-1%
in., black, smooth. ILis. 3—6 in..
broadly cordate acuminate with
small glands just above petiole. 145, Marsdenia

vollubilis, N PR
i i 2) Non-prickly.
(2) Juice not wilky : ) 'l‘egdril chiber. Lis. pedately
Fls. bracteate :— cowpd. Leailets ovate-Janceolate. 153, Gymnos-
x. Bracts at the base of pedicels leaf-

temma pedata.
like ; bracteoles large, enclosing fls.
Fr. a loculicidal capsule ; Ls. ovate



06

n. Ls. opposite.
x. Lis. 8-foliate.
* Thorny,
Thorns recurved, 1us. cortaceois,
sessile,  clliptic oblong, apex
notched, slabrous, pellucid-punc-
tate, 14-34 in. Is, white; 1,

globose, orange. 154. Toddalia
asiatica,
** Not thorny, .

£ Climbing by leafstalks  [Leaf-
lets 3, ovate acute; fls. 3; fr
an achenc with long feathery

tails 155. Clematis

munroanq,
£L£ Climbing by sten..

Lateral leaflets swmaller than
terminal.  Stem spirally twis.

ted.  Fls. white, fragrant, 156, Jasminum

brevilobum,
Xx. Ls. uwore than 3—foliate.
™ Thorny.
Lieatlets 3-5, pellucid punctate,
carpels with one black cced, 157. Xantho.

xylum tetraspermum,
** Not thorny.
£ Climbing with petiole.
Ls. pubescent, leaflets 3-5 {ol,.
ed, coarsely dentate,  veins
thick, prominent, Fls, over 2 1,

dianueter, yellow, 158, Clematis

o wightiana,
££ Climbing by the sten,,

Ticatlets 3-5,; s,

bell-shaped,
orange

189, Jasminum
bignoniuceum.
3. Ls. bi-compound.

X. Lis. alternate. Branches covered with
grey towentun, Lis. 9-12 ip. of 12-uy
pmnac, green above,
low, Fls. pale yellow,
with 6 brown.grey not

clancous he-

Poa boat.hike

tled sceds. 160, Caesalpinia
sepiaria,

97

List of trees, shrubs, and woody climbers in the Key : —

[T = Large tree. t —= Small tree. SH. == Large shrub.
gh := Small shrub. S8tr. -= Straggling. Cl. = Climber.
Names in italics are Badaga namies.]

us fraxinifoliug, Wt. (T) Shingle o
Act.rroe?rll))inkcedar. Kalingi. Fl. Feb. ... Caesalpinieae.

i ifoli { tutaceae.

-chia laurifolia. BIl. {t) |
iz:ionno}d(;phne lawsonii, Gamble. (t' ... I‘Ja.u.ra,cea.e.
Allophyllus serrulatus, Radik. (t) ... Sapindaceae.

. rheedii, Radlk. (t) DO.b‘
Antidesma menasu, Mig. (t) b ]I;}u?g]ecgd;a.czzz;e.

is tinctoria, Liesch. (sh ... Berber! .

]}giﬂ:)}?;llepis nervosa, W. & A.; (CD) ... Asclepiadaceae.

Breynia patens Benth. (sh) Euphorbiaceae.

Caessalpinia sepiaria, Roxb. (Str. SH) The

e Thorn. Chillar ... Caesalpineae.
Ca.lgtz:: I;m,uciner\'u., A. DC. (SH) Apo‘cynageaze
Casearia coriaceae, (t) Vella Kunnan (Mal) ... bmluy_ ace‘ >
Cassia laevigata, Willd. Caesz;)pmaccac.
Cassia leschenaultiana, DC. (str. sh) Do.

Cassia mimosoides, Linn. (sh) Dg.
Cassia tomentosa, Iﬁ%in{x}m. (?%) ted ceda:;. .
Cedrela toona, oxb. . o
Kalkilingi N gﬁ::ti;‘;z;;e
Celastrus paniculata, Willd. (CI) I Ui pirace .
Celtis tetrandra, Roxb. Nettle-tree (1) ... m(LD) .
Celtis wightii, Planch. (T) Hfzdawa . bmc(e'a,e
Chomelia asiatica, O. Kze‘. (Sh) R u ) .
Cinchona ledgeriana, (t) * .Yellow’ ba.rls. O
Cinnamomum wightii, Meissn. (T) Cinna- L .
mon. Aduva, Fl. Ma_ty all{racea .
Cipadessa baccifera, Ml(']- (Sh‘) %\:Ie m.cezu;,. ]
Clematis munroana, “W ;l ((((’Jll)) nanugzu aceae.
) is wightrana, Wall, Do.
g:)igi;tlga\r\ll);z:s, Benth. 1sh) Flame-Nettle. Labiateae.
Clerodendron serratuny, Spreng. (sh) ... Verbenaceae.

Cotoneaster buxifolia, Wall, (sh) Hurane. Rosaceae

Croton laceiferus, L. (sh) - .}ékl?uPhO]gbmceae'
])aphuiphyllum glmvlcescel‘ls, Blv..(t) :\zr a ‘S I o‘,
Dodonea vigcosa, Linn. (SH) \/tlf'l‘rt - Sapindaceae,
Slaeocarpus terrugineus, Wicht (I e '1;11.3093,6_
]“IMUL‘MI);JS munroi, Mast, ('I') Mare bikki. "l'iliaceae.
Klacoear) oblongus, Gaert. (T} Bikki .., Do.

”

Elacagnus kologa, Se. (str. SH) “Kollanga”... Elaeagnaceae.
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Embelia ribes, Burn. (Cl)

" basaal, A. DC, (C)
Euonymus crenulatus, Wall, it). The

spindle tree

Euonymus indicus, Heyne. (t)
Eurya japonica, Uh. (SH) Hodoni
Evodia lunur-ankenda, Merr. (t)
Excoecaria crenulata, Wt. (t)
Fagraea obovata, Wall (t)
Yicus tseila, Roxb. ('1)
Garcinia eambogia, Desr, Heeli

" cowy, lloxb.
Gardneria ovata, Wallich. (Gl
Gaultheria fragrantissima, Wallich. (sh) .
Girardinia heterophylla, Dene (t)
Glochidion neilgherrense, \Wight

Hanake, (1)

Glochidion velutinum, Wight (t)
Gomphandra coriacea, Wt. (t)
Gordonia obtusa, Wall (t) Nagctta
Gywmnosporia ovata, Lawson. (sh)
Gymwmnema hirsutum, Wt & Arno. (cl)

. Myrsinaceae,

Do.

Celastraceae.
I)O,

... Ternstroennaceae.
. Rutaceac.

Euphorbiaceac.

. Lioganiaceae,
. Moraceae.
~ Guttiferac,

Do.

. Loganiaceae.
. Ericaceae,
. Urticaceae,

. Euphorbiaceae.

Do.

. Teacimeae.
. Ternstrocioiaceae.

Celustracene.

. Asclepiadaceac.
Gymnostemma pedata, Blume (el) ... Cuncarbitaceae.
Heynea trijuga, Rox. (t) ... Meliaceae
Hypericuin mysorense, Heyne. (sh) ... Hypereinene.
Hydnocarpus alpina Wt. (t) Maratatti ... Bixineac.
llex denticulata, Wall. (T) Tude . Aquifoliweac.
Isonandra candolleana, Wt. (t) . Bapotaceac.
Ixora notoniana, Wallich. (Cl) .. Ruhiacene
Jasminuw cordifolinm, Wall, (Cl) .. Oleacesae.

" rigidum, Zenk. (sh) Do.

" breviolobun:, DC. (Ch Do.

" bignoniaceum, Wall, (Cl) Do.
Knoxia wightiana, Wall. (sh) . Rubiacege,
Lasianthus venulosus, Wt. {gh) . Rubiaceae

) ciliatus, Wt. (sh) Do.
Lasiosiphon eriocephalus, Dec. (sh)

Vandakollipatti (tam) ... Thynielaceae.
Ligustruw perrotetti, DC. (SH) K olf ... Oleaceae.
’ roxburghii, C. B. Clarke. (t). ... Do.
Litsea floribunda, (t) . Liauraceae,
»  ligustrina, Nees. (t) Do.
»  Wightiana, Wall. \'IY) Kenji Do.

Lonicera leschenaultii, Wall. (C})
’ ligustrina, Wall. (sl
Macaranga indica, Wt. (T)

. Caprifoliaceqe,

Do.
Eupliothisceae
suphotrbiaceac,
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112
113
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115
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117
118
119
120
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Machilug macrantha, Nees. (T} Kruramavu ... Lisuraceae.

Maesa perrottetiana, C, ist. sh'.
Mahonia leschenaultii, Takeda. iISH: the
Holly leaf Barberry. Tarikallu

Mallotus philippinensis it} Muel.
Mappia foetida, Miers. (t) Kadalmuki
Marsdenia volubilis, T. Cooke; (str. Cl)

" siwiplicifolia, 1t) Do.

’ wightii, Planch. (T Spirae tree Tode. Do.
Merecylon lushingtonii. Garible. (t) ... Melastomaceae,
" malabaricum. Cogn. {t) Do.

Michielia nilagirica, Zenk (T} Neilgherry ‘
champak. Sampage. ... Magnoliaceae,
Microtropis ovalifoila, Wight. (t) . Celastraceae,
ramiflora, Wight. it) Do.
Mussaenda hirentissima, Hutch (8t Sh)... Rubiaceae.

Neolitsea zeylanica, Merrill (t) Bellure

Nothopegia colebrookiana, Bl. (t)

Olea glandulifera, Wall. (T).

QOsyris arborea, Wall. (sht Babbayakku
Osbeckia rosea. Fyson (sh)

" wightiana, Benth. (sh)
Ophiorhiza brunonis, W. & A. (sh)
Passiflora leschenaultii, De. (CD)

" calcararata (Cl} Covayonkou
Pavetta brevitlora DC. (sh)
Phoebe wightii, Meissn. (t) Kumara ...
Photinia lindleyana, W. & A. (T) Hoiner:

Myrsinaceae.

. Berberidaceae,

. Euphorbiaceae,
. lcacinaceae.

... Asclepiadaceae.
Melicope indica, Wt. F. B. 1. (SH: or t) ...
Meliosma arnottiana, Wight. (‘I Bilemukk

Rutacrae.
{ ... Sabiaceae.

... Lauraceae,.

... Anacardiaceae.
... Oleaceae.

. Santalaceae.
... Melastomaceae.

Do.

. Rubiacaae.
... Passifloraceae.

Do.

... Rubiaceae.

Lauraceae.
Rosaceae.

" notoniana, W. & A. (T) Kodabikki  Do.

Piper schuuidtii. Hook. (CD)
Pittosporum tetraspermun, W. & A, ()
Cherry orange. Nuhimavu
Pittosporum teraspermuu, W. & T. (1),
Plectronia didviua, Kew, (t)

" neelgherrensis, Bedd. (t)
Polyuala arillata, Haw. (sh) Red eye or
Yellow milk wort. Nilgherry Milk wort.
Polygonum chinense, Linn. (Cl)

Prychotria elongata. Wt (sh)

’ " bisulcata, W. & A, (sh)
Pygeum pardneri, Hook. (1)

,  wightianum (1) e
Rapanea wightiana, Wall. (t) Kokkeli ...

Piperaceae.

Pittosporaceae,
Do.
Rubiaceae.
Deo.

Polygonaceae.
Polygonaceae,

. Rubiacesae.

Do.

.. Roraceae, ~ °

Do.
Myrsinaceae.
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Rauwolfia densiflora, Benth. (sh.) ... Apocynaceae.
Rhamnus virgatus, Rox. (sh) Buckthorn... Rhamnaceae.
Rhamnus wightii, W. & A. (SH) Do.
Rhodomyrtus towentosa, Wight (sh)

Tavuttu-Koyya ... Myrtaceae.
Rhododendron nilgiricun, Zenk. (SH)

Billi ... Ericaceae.
Rosa leschenaultiana, W. & A. (CD

The Nilgiri Dog Rose ... Rosaceae.
tubus ellipticus, Smith. Yellow bramble. (C1)  Do.

»  racemosus, Roxb (C.) Do.
Salix tetrasperma, Rox. (T) Bayike ... Salicacaeae.
Scheftlera racemosa, 1iarms. (T) .-\ra.liaccgc.
Senecio walkerii, Arn. (C1) ... Compositae.
Scolopia crenata, Clos. (T) Potato plum .

of Mysore. Charalu (tam); Heccaralu ... Bixaceae.
Sideroxylon tomentosum, Roxb; (t) Hale ... Sapotaceae.
Solanum auriculatum, Ait. (Sh) ... Solanaceae.

" giganteum, jacq. (SH) Do.

i robustum, Wendt. (sh! Do.

” sissymbrifolium, Lamk. (sh) ... Do.
Stephania japonica, «Cl) ... Menispermaceac.
Symplocos spicata ... Symplocaceae.
Syzygium arnottianum, Wight. (T) Nage ... Myrtace.e.

» callophyllifolinm, Walp. (T) ... Do.

" jambolanum, DC, (T} Nerale ... Do.

" montanum, Gamble, ('L') Punage... Do.

Ternstroemia japonica. Th. (T) KKemuni : Ternstroemiaces.

Thunbergia tomentesa. Wall. (Cl) ... Acanthaceae.

Toddalia asiatica, Lamk. The Toddali. -str. sh.! : Rutaceae.
Trema orientalis, Bl. (T) Charcoal Tree. Home :: Ulimacene.

Trichosanthes villosula, Cogn. CLi ... Cucurbitaceae.
Triumfetta pllosa, Roth. (gh} ... Tiliacege.
Turpinia nepalensis, Wall. /t) Nila ... Staphylcaceae.
Urena lobata, Linn. (sh) ... Malvaceae.
Vaccinun leschenaultii, Wight, (I Kila : Vaccinaceae.
» nilgherrense Wight. (t) Do.
Vernonia monosis, Benth. (T) ... Compositeae.

Viburnum acuminatum, DC (t) Helesunde : Caprifoliaceae,
. hebanthum, W. & A. \T) Kadambu Do.
. erubescens, Wall (¢ Do.

‘Wepdtandia notoniana, Wall. itt) Thintthilu ... Rubiaceae.
Xa Hoxx}t'un'tgtraspermum, W. & A, (CD ... Rutaceae.
Zizyphus' fagosa, Lamk. (Cl) ... Rhamnaceae,
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EXTRACTS.

1. Inauguration of the Mettur Dam and Reservoir :

The development of irrigation in India has taken another
notable step forward with the recent completan of the Mett}lr
Dam in the province of Madras, and the occasion _of the oftleial
opening on August 21 was marked by an impressive ceremony
when Sir George Stanley, the Governor of_ Madras, made the
clectrical contact” which operated the slulce' penstocks and
releascd a huge volume of water from the zmpoundgd area.
"Phe dam and reservoir, which are to take the d_esxgnatxon
“ Stanley ”, are located on the Cauvery River, 100 miles north-
west of Trichinopoly and 180 miles sonth-\yest pf Madms. The
dam, one of the wost massive structures of its km(_i in the world,
(',(mi;lnls 1,852,000 cubic yards of masonry weighing 3,2000,00(!
tons: it has an over-all leneth of 5,300 ft., and' a height of 176
t. "l‘he rescrvoir will extend more than 4.0 miles noyth of the
river, with a circumference of about 100 miles, and will have a
capacity of 90,000.000,000 cub. ft. The catchment _area is
15,700 square miles in extent and the total area to be_ irrigated
will be rather more than 1,300,000 acres, lpclx}dlng some
300,000 acres at present without any form of irrigation.  Pipes
have been built into the dam to permit of the utilisation of
sonie of the water for the generation of hydro-electric power in
a schen:e which is now under consideration by the Secretary of
State.  The cost of the Cauvery-Mettur nndertaking is given as
about 53 million sterling. The idea was conceived about a

century ago by Sir Arthur Cotton, but work was not begun -

until 1925 and benefited by the experience gaingd during the
unprecedented floods of the previous year, \\'h?ch caqsed k!
revision and extensien of the scheme. For his services in
connexion with the work, Mr. Clement T. Mullings, who was
chief engineer of the project from 1927 until 1931, has received
the honour of knighthood.

— Nature, 1-9-34,
2. A Beautiful Wooden Casket :
On the occarion of the visit of Their Excellencies Liord

and Lady Willingdon to the Anamallais Timber Trust Limited
"1.‘L Chalakudi (Cochin State), on Tth Deccmber 1932, a beautiful

the Tret.  In order that the casket miight §
priate momento of the Industry followed
made of woods from their forest and was
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Cochin workmen. 1Its shape is octagonal and the cight panels
are filled with ivory etchings. The top of the casket is occupied
by a group of elephants carved in ebony, two of them suspend
from their upraiscd trunks, an ivory seroll  recording the ocea-
sion of the presentation, with the titles of ‘Thar Excellencies
and names of the Dircctors of the Trust.  Below the seroll are
ivory medallion portraits of Lord and Lady Willingdon from
recent photographs ; in front two ebony elephants transport a
teak log exactly us is done in the forest. The drivers have the
pointed cap and long goad peculiar to South India.

The sane Trust made another presentation to Her Excel-
lency the Countcss of Willingdon of what is clainicd to be the
largest single * plank dining table in the world, which at Her
Excellency’s :uggestion has been accommodated in Belvedere,
Their Excellencies’ residence in Calcutta. '

— The Indian Forester, Sep. 1934,
3. Forest Biology:

In his precidentinl address to Se:tion K (Botanv). Prof.
A. W. Borthwick discusses ** Some Aspects of Forest Biology .
The present-day endeavour to grow pure forests invelves many
problems demanding scientific forest management, with the aim
of obtaining the highest yield in the shortest tiine. In this, the

inseparable conncxion between botany and forestry becomes
all-important,

The climatic factor has an important bearing on forestry.
. The optimnm region where the general balance in climatic fae-
tors is the most favonrable usnally produces the moet desirable
resnlte with & minimnm  of trouble and cost. The question of
acchmatisation is far from settled, thongh it is of the ntmost
importance. Reaction to light intensitica and edaphic factors,
too, form an important study Though the tree may react
temporarily to certain changes in conditioning factora, there
is no evidence that snch rveaction becomes permanent and
hereditaiy.

In forestry the long period which must clapre hetween
the establishment of & crop and its final harvesting makes it
imperative that a jndicious choice of trees hest adapted to anv
given locality he miade.  Here again, the forester comes to
with the botanist. The strncture of trees, their

wioning factors, and, above all, their individual

he plank was of Rosewood and about 16 ft, by
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variability must all be taken into consideration during afforest-
ation,

The fundaizental biological facts of sylviculture may be
grouped according to the three stages g)f the life of a forest;
Juvenile, pole or stage of most ra.p_ud height grpwth and adult
stage. In the juvenile stage, clearing and weeding must not be
delayed. Thinning ont, too is important. The pole stage is
the time of greatest dencity in the life of the stand. Here the
skill of the forester is pnt to the test; for now is the time to
encourage length, form and cleanness of stenr.  1n the adult
stage, work should be diverted into obtunmg the greatest
volume production and quality of tnuber by controlling diaeter
increment.

The Liology of the large pure stands of timber naturally
differs from that of mixed stands The arrangement of the
different species In a mixed stand is a dltﬁcu!t problem. It
would seem that the suggestion of Prof. Helnrich Mayer that
the forest should be made up of smiall compartments, each
compartment consisting of one species, satisfies most of the
requirements of the trees.

Other aspects of the forest as a living commmnity which
have not received much attention yet are its biological influences,
especially on drainage and water anpphes; aynd its gffeet on
winds in breaking and t:mpering them. This latter involves
the question of & reasonable balance between forest and grazing
land, which is one of considerable biological and economic
1mporta.nce.. — Nature, 8-9-34.
4. Before Papyrus : Beyond Rayon:

Rayon a few years ago was universally known as artificial
gilk. The basic cherical substance to which the writer refers
is cellulose. 1t forws the structural framework of all vegetable
life and is the raw material of great industrics. The reason
why the derivatives of celluluse were so low in developing is
that it is only a few years ago since its empirical composition
was discovered. T'ransparent sheets of cellulose plastic are
used in the manufacture of the laminated ‘glass’ used in
automobiles. A recent discovery has so lowered the cost of the

manufacture of ccllulose acetate plastic that at the present time

more than 70 per cent of all the luminated ‘ glass > manufac-
tured in the United States is- made from it. They alko make
butlet-proof * glass’ composed of five laminations, the ccntre
one being a piece of plate glass about { in. in thickness. It ig

T,
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being used for the windows of armoured cars and cashiers’
cages in banks. 1In 1910, no rayon was being made in the
United States. 1n 1931, 144 iullion pounds were produced.
Methods of wanufacturing rayon are continually improving,
greatly increasing its strength and its resistance to water. A
new use of cellulose is the manufacture of shoce. With this
waterial all sewing and nailing of the soles to the uppers are
eliminated. The cement used to stick them together is o
cellulose nitrate cement. 1t is now only necessary to hold the:n
together for fifty seconds. A single operator in 8 hours 15
minutes applied soles to 1.580 pairs of choes. The value of

cellulose as a raw material is continually increasing as our
knowledge increases.

— Nature, 25-8-31.

5. Experiments with Falkamesam Preservative :

By A. V. Varabanrasa 1IVENGAR, M sc., Al C.

Department of Biochemistry, Indian Institute of Science,
Bangalore.

The discovery of the Falkamesam Process marks an import-
ant stage in the development of wood preservatives. Apart
from other considerations such as cost, etc., the advantage lies
in the fixation of arsenic in the wood, from which the material
cannot be easily removed. Moreover, the ewployment of simiple
leaching: experiments to test such fixation is a technique, casy of
test in the laboratory in place of the normal practice of testing
through lapse of time and exposure to diverse weather condi-
tions. :

A detailed test of the process was undertaken gt this 1nsti-
tute at the suggestion of Sir C. V. Raman. Lo this end, the
wethod described by Popham and Kameraw (Indian Forester,
1932, 58, 191) was closely followed. I'he wooden pleces were
impregnated at 150 lbs. pressure for 5 hours in arsenic solution
fixed according to the above process, in arsenic of the same
concentration without the preservative, and in distilled water,
the last two serving as controls for the first.

It was found that the loss
fixative is employed.
after drying.

Treatment of wood with Falkamesam fixative serves better
to fix arsenic and does not leach it out to any appreciable extent

on shaking with water. it would be of interest to deterwine
the wechanisw of arsenic fixation in the above process,

— The Indian Lorester, Sep 1951,

in weight is least when the
Moreover; the pieces turn distinctly green
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6. Australian Sandalweed :

i le improvement has been shown in the position
of il&oxlss;gg;‘:?vood l;nduatry since the introduction, in July,
1932, of single unit control over the expoyt of all sandalwood
from Western Australia and Soubh Australia. Excess stocks of
West Australian wood, which two years ago amounted to
approximately 7,000 tons, have now been reduced to 3,500 tons,
and, in addition to the liquidation of stocks, it has been possible
to place orders regularly for new wood. Under the agreement
with South Australia. the export of 'sanda.lwood fromw the two
States js regulated by actusl sales in ‘;Chma., and of the total
quantity shipped, two-thirds is from this State, one-half of which
soes in reduction of accumulated stocks and one-half is placed
for new pulling.

' : - five years
Although the total exports during the last four or ‘
have })leel:: ugmch lower than in the years immediately follow!ng
the war, this is believed to be attributable to loss of purchasing.
ower of the masses in the interior of China following civil
gva.ts, abnorma!l floods and the fall in the value of export
commodities.

The practice followed during previous years of submitting
all applications for sandalwood orders to an udvisory board, on
which the prospectors and sandalwood getters are representgd,
has been continued. ‘Two hundred and eighteen orders for
1,420 tons of expurt wuod were placed during the year on the
Gr’oldﬁelds areas, and thirteen orders for 125 tons of sandalwood
for distillation were issued in the Carmarvon and North-West
districts. Assistance was also given to the holders of a number
of Conditional Purchase Leases, on which the sandalwood had
been reserved to the Crown, by placing ordgra with @hem for
sandalwood pulled during the process of clearing operations.

The quantity of sandal supplied from all BOUTces during the
year ended 30th June, 1934, is set out in the following table :—

Liocality. Distillers.] Export.

fons. tons.

From Crown Liands, South of 26th parallel. 2?2 996
From Crown Lands, North of 26th parallel. 39

From Private Property 74

Totals ... 311 1,070
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The Department was asked to inspect and assess the value
of 384 tons of the wood supplied, which was considered to be
below fair average quality, and reductions in the price to be
paid for this wood, ranging from 2s. 6d. to ©0s. per ton, were
authorised. After taking these reductions into account, the
average price paid to the getier for sandalwood logs was
£15 12s 10d. per ton f.o.r. Fremantle.

The quantity of sandalwood to be obtained from private
property is limited under the * Sandalwood Act, 1929, to 10
per cent. of the total quantity to be pulled annually for export.
During the year twenty-nine licenses were issucd for the pulling
and retwoval of 112 tons of wood.

Owing to the general trade depression and the accumulation
of large stocks, the distillation works were closed for the greater

part of the year and only 311 tons of sandalwood were pur-
chased for distillation purposes.

Two thousand five hundred and eight tons of sandalwood,
valued at £75,424, were exported during the vear.

The quantity of sandalwood oil exported amounted to
17,700 1bs., being 2,500 1be. less than for the previous year.

— Report on the operations of the Forest Department,
Western Australia for the year ended 30-6-34.

1. Mysore Cardamon Estates—near Kusli, (Travancore),

Note by Md. Abdul Hafis, B.A.,, M F.S, Assistant
Forest Utilization Officer, Madras.

Nursery. Naurseries are formed near streams or wells,
Fresh mature seeds are used for sowing. From fully ripe cap-
sules gathered from healthy and selected plants, seeds are taken
out and mixed lightly with ash and spread out to dry in shade
for a couple of days. These are nsed for sowing in beds for a
fortnight. Storing seeds for a longer period is said not to give
good results. One Madras measure is said to contain 75 to 80
thousand seeds and will give approximately 40 to 50 thousand
good seedlings. Seed-beds are usually 25 to 30 feet long, 3 to 4
feet wide. 6" to 9" high. It takes 3 coolies (Rs. 1-2-0) to make
& good bed of the above size. The soil is turned over several
times and broken up fine. 1/6 Madras measure of seeds is sown
in each of such seed heds. Time of sowing is from February
to April. Seeds are strewn by hand on the top of prepared
beds and covered lightly with soft earth thrown by hand. The
bede are then covered on top with long grass which is fixed on
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the beds. This is done to prevent the seeds from being washed
or disturbed while watering with a can fitted with a fine spray.
Beds are watered twice a day, morning and evening for the first
10 days and then once a day for the next 10 days, then again
twice a day for 20 days. Seeds germinate in 40 to 45 days.
When the cotyledons appear, shade is erected on the beds and
grass is removed with great cave from top of beds. Top shade
is about 4 feet high and should slant slightly to drain away rain
water. Watering is done twice a day till 2 leaves appear in
another 30 days time, and afterwards once a week.

Transplanting. Beedlings attain a height of 6 inches in
8 to 4 montbs i. e. by June, when they are transplanted to other
beds in or near the nursery, 9 to 12 inches apart. Transplant-
ing is usually done after the monsoon has set in in June.
Transplants should be watered at least twice a day if there be
no rains at the time of transplanting.

Transplanting beds are 4 feet wide and upto 75 feef long
and 9" high. These beds also are protected by grass shades,

- 8% feet high at the lower side and 43 feet high at the other,

to allow room for watering and side light. Topshades are
constructed before transplanting is done. These transplanting
heds are formed in virgin soil ‘or a top layer of decomposed
shola soil or cowdung manure is laid on the beds just before
transplanting.

A transplanting bed 4’ > 25" x 9” will take 6 coolies
(Rs. 2-4-0) to form. A cooly will water 10 beds daily twice if
the water be within easy reach A coolie can transplant about
3000 plants a day in prepared beds watering being done by
another coolie.

Only healthy vigorous plants are transplanted and small
ones left in sced beds  Transplants are allowed to grow for
about a year till the June following, by which time they are 3
{o 4 fcet high, and develop 4 to 8 new root shoots. The whole
clumps ave taken ont of beds and each clump is planted in each
pit in the plantation.

Transplants one year old can be purchased at Rs. 50 to
Rs. 70 per 1000. 1t is much cheaper to grow them in'a nursery
even 4 to 5 miles from one’s plantation as the cost of such
nursery grown plants fi¢ for planting in the plantation will be
only Rs. 25 to Re. 30 per 1000 transplants.

Plantations. Sholas are the only suitable areas for Carda-
mom plantations. They are usually situated at an elevation
varying from 3500 to 5000 ft. In Travancore the present kist
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is Rs. 2 per acre. 1n addition to the kist the pattadar has to
pay “ Nazar” at Rs. 25 per acre, which may be taken as the
tree value. This is paid in instalments within 2 or 3 years
from the date of assignment. 1 am told that in the beginning
of this year the * Nazar ” was raised to Rs. 85 per acre. Close
to Cumbum valley over 10,000 acres of Shola forest are under
cardamomn cultivation in Vandamet Range of Travancore state.
About 5000 acres are said to be still available but assignments
to new applicants who are British subjects are not now being
made, the land being kept reserved for Travancorians.

In Sholas taken up for cardamom plantation trees are
thinned to such a degree as to give a slightly broken canopy to
let in light in small patches. The undergrowth is completely
cleared. The clearance costs about Rs. 5 per acre.

Then pits, 2" > 2 = 1" or 28" » 28 > 1’ are dug' in
straight rows in March—April, the pits being 11" apart and the
lines 8’ to 11’ apart.

A coolie can dig 16 pits of the bigger size and 20 of the
smaller in a day. The earth excavated from the pits is put on
the lower side of the pits and left there. There are usually
320 to 360 pits per acre and the cost of lining and pitting per
acre varies from Rs 7-8-0 to Rs. 8-8-0.

The pits are refilled in May with the surrounding surface
soil, other than the dug out earth. Cost of refilling per acre is
Rs. 2-8-0; a coolie can refill daily 50 pits on the average.

There are 2 varieties of cardamoms, the Mysore, and the
Malabar or Travancore. The plantations used to be formed of
the local Travancore variety till 10 years back, when, due to the
general outbreak of disease it was discarded and the Mysore
varieby newly introdnced. All the present plantations are of
Mysore cardamoms and this note deals with them alone.

Transplants from the beds are transplanted in the pite
soon after the monsoon sets in in June. Cost of transplanting
350 plants in an acre will be Rs. 1-8-0 to Rs. 2.

Soon after the plants have struck root and during the
Monsoon season some more branches of shola trees are lopped
to let in some more light,.

Sometimes in place of nursery plants, old plants from the
older plantations (10 to 12 years or so) are dng out carefully
with all the rhizomes, and cnt into suitable sections so that each
section contains one or two new shoots, 3 or 4 such srections
are planted in each pit just like nursery grown transplants.
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The old shoots die off, their place being taken up by the
developing new shoots. Such transplants come into bearing a
year earlier than the nursery plants but pease to yield good
crops much earlier than the latter. Cost of transplanting old
plants is Rs. 10 to Rs. 12 per acre. Such plants tog are
available for sale but they are generally costlier than pureery
lante.

P The size of a normal plantation to work on an econpmic
basis should be at least 120 acres, 10 acres of which are yenewed
annually.

The life of a plantation crop is said to be 10 to 12 years for
old transplants and 15 to 20 years for the nnrsery transplants,
if not deseased. Cattle and goats do not eat cardamom plants
but elephants cause damage to ({)Ia.ntat-ions by uprooting plants
to fan themselves or by rolling down in fup and frolic.

Weeding. Firet weeding is done in September and the
9nd in February to March. They are repsated in the 2nd
and 3rd year when the flawering spathes appesr. Usually §
weedings are done before collection of fruit is done in Septem.
ber—October of the 3rd year. Each weeding in ¢he first year
will cost about Rs. 5 per acre, in the 2nd year Rs, 4 and in the
8rd year Rs.3 per acre. Even after the plants come inte
bearing the weedings have got to be continued and done twice a
year (in September and March) till the plants are bearing cropa.
As the plants usually close up in the dth year the weeding cost
gets less and less and it by then comes to mere soraping and
heaping of dead leaves only. This will cost Rs. 3 per acre per
annam.

Paths. To enable coolies to do weeding and collection of
fruits etc., paths at fentle gradients are made on the slopes,
Cost of formation of 3’ to 4’ paths is about 8 annas per chain
or Rs. 40 per mile.

Plucking. Fruit spathes appear usually in the 8rd year
when the gathering of ripe fruits starts. Plycking ig usually
done from September to April, there heing § pluckings at
intervals of 30 to 40 days. The ripe yellow capsules and thoge
about to ripe are taken at each plucking. A woman coqlie can
pluck daily in the first plucking abont 4 Madras measures, in
the 2nd and 3rd pluckings 10-15 measures, in the 4th 4 to §
measures, and in the 5th about 2 measures. A man can earry
30 to 35 Madras measures of green cardamoms; 48 measures
go into a gunny. Fresh ripe fruits cannot be stored more than
8 days before drying. Otherwise the capsules split open and
the aeeds drop out and get discolonred. Crop estimates are
generally made as follows :—When from one stem four scapes

7
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are threwn out the crop is regarded as full, if only 8, it is three-
fourths crop, if two, a half crop; if only one, a quarter crop.

Drying. Fruits are taken to the drying chamber where
they are spread in single layers in trays or on bamboo mats or
gunny spreads on floor and on shelves. The drying chamber is
the upper storey which is kept at a constant temperature by the
circulation of hot air rising from the lower storey wherein hot
air is kept moving in two zinc pipes from the oven wherein
firewood is continuously burnt day and night. The oven is
either inside or outside the lower storey. The drying period
for a charge is 20 to 24 hours evening to evening. Capsules
should get thoroughly dried and attain either green or white
colour and when shaken should give a rattling sound. While
hot the capsules are rubbed by hand on trays, 3’ x 4’ the
bottom being of wire mesh, 10 to 12 mesh to 1 inch. This
rubbing is done to remove the flower stalks etc. and to give a
light polish to capsules. About 5 measures can be dealt with at
a time on a tray by 2 men. Cost of drying works out to Re. 1
to Rs. 1-8-0 per bag of 48 measures, and of polishing about
8 annas per bag of green or 1 Thulam of dry. 1t is generally
held that the ratio of green to dry cardamom is 8%:1; in
selected good fruits it is 83:1. In e miscellaneous collection a
bag of green cardamoms (48 measures) is said to yield a thulam
(20 1s.) of dry. Drying in sun on sheet rocks is not now
resorted to as the colour becomes dirty white which is not liked.
The green shade of kiln-dried stuff is mostly in demand.

The dried and cleaned cardamoms are packed in gunnies
and sent by coolies or mules to Cumbum where they are further
cleaned and sorted out for sale. A cooly can carry 65 bs. of
dry or 30 measures of green. 10 to 12 Madras messures of dry

cardamoms weigh 1 thulam (20 Ws.). Soa Madras measure
can be taken as about 2 b,

Yield. With the appearance of the flowering spathes
usually in the 3rd year the plants commence to yield crops. A
light yield of 1 to 8 thulams of dry capsules per acre can be
obtained in the 3rd year. In rare cases even 5 thulams can be
had this year. In the 4th year the yield will be 5 thulams and
from 5th year onwards 5 to 10 thulams per acre till the 15th
year after which the yield is said to fall off.

The maximum annual yield from the best plant is 20 bs:

the average annual yield from a plant is 2} measures, about
2 bs. (dry).

The normal outturn per acre in the estates visited varies
from 150 to 260 s. of dry cardamoms.

11
Cost of formation of a new plantation one acre in extent.
1st year. 1;; a.g. ;:;;.
Royalty to Government 0070
Annual kist 209
Cost of clearing N 00
,, of lining and pitting .. 8 0
, of filling in pits ... 2 8 0
,, of transplanting the plants ... 1 8
,» of transplants, 350 .. 20 0 0
» oOf 2 weedings :llg g g
, of overbeads e .
2nd year.
Annual kist. 2 0 g
Cost of 2 weedings N 8 0
,, of replacing casualities g (()) (())
,, of overheads _ 20
3rd year.
Annual kist . 2 00
Cost of 2 weedings .. 6 00
Replacing casualities and overheads... 10 0 0

—_—— == 18/-

Rs. 122/-
Income: 8 thulims at Rs. 22 Rs. 66/- —

Sale value of such a plantation ya.ries from Rs. 150 to 300
per acre according to the current price of dry cardamoms and
the soil and situation of the area.
4th to 15th year. ) Rs. as. ps.

Plantation in bearing (at

7 thulams per acre) kist 2 0 0
Cost of 2 weedings etc.... 5 0 0
» of replacing casua-
lities 0 0
., Oof plucking 7 kalams. 10 8 0 at Rs. 1-8-0 per bag.
,» of drying . - 812 0 at Re.1-4-0 per bag.
, of polishing ebcé .. 210 O at6 annas per bag.
un-
! }?lfnr)rznl?sgx:xto .. 1 8 0 at12annas per bag.
of cleaning & sorting 1 0 O at 8 annas per bag.
O’x;erheads ete. .. 13 0 0
50 0 0

Income: 17 thulams at Rs. 22 = Rs. 154/-
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Price. The present wholesale rate for cardamoms in
Combum valley is Rs 22 to Rs. 25 per thulam (20§ ths). Picked
capsules realise Rs. 5 more per thulam.

The current rates are very low due to slump in trade,

5 years back the prices ranged from Rs. 35 to Rs. 60 per
thulam.

8. Have you sufficient knowledge concerning the soil in your
Forests ?

By Ralph C. Hawley and Ghester A. Coover.

Agricultural experts have already developed methods for
ascertaining the condition of the soil on farm lands and have
become proficient in improving soil fertility and hence crop pro-
daction by the application of fertilizers to supply deficient ele-
wents. Similarly in forest crop production, methods for ascer-
taining the condition of the soil ought to be developed and
knowledge acquired as to particable means of improving forest
soil fertility. ~Certainly the application of fertilizers as used in
agriculture is impracticable. Foiest soil improvemnt may come
principally through maintaining crops of the correct cowmposi-
tion and through protection and silvicultural treatment of the
stand. Consequently a thorough knowledge of silviculture is
fundamental to the development of efficient forest soil manage-
ment,

Romell and Heiberg have emphasized the importance of the
humus layer in controlling surface soil condition and, as their
principal original contribution, have proposed a classification of
the humus layer which should prove of value both to the re-
search worker and to the practicing silviculturist. By * humus
layer ” is meant the top layer of the soil characterized by its
content of organic matter which may be high or low and may
occur either as a layer upon the mineral soil or incorporated
with the soil. It does not include the fresh organic debris
(litter) which as yet shows little evidence of decomposition.

The immediate purpose in studying the humus layer in the
Eli Whitney Forest was to determine the situation in regard to
types of humus layer represented in the forest, and to est.the
workability under Connecticut conditions of the humus layer
classification suggested by Romell and Heiberg. Ultimately it is
hoped that practicable treatmeat for ilproving soil conditions
in the individual stands can be developed.

A representative sample was obtained by studying the hu.
mus layer on 163 areas distributed throughont the various cover
types and age classes proportionately to the area occupied
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i ree soil pits were opened on each area,
gzk; utx}lleal;?r?lhentfh azd obsgrvatiogs recorded and samples
taken into the laboratory for analysis of organic content and
acidity.

In general the classification of humus layer types proposed
by Romaell and Heiberg proved appllcable to southern Connecti-
t conditions.  Liong periods of abusive treatment such as fre-
cuoant; burning over, heavy grazing and clear cutting at too fre-
q:ent intervals have on portions of the forest area inhibited the
gevelopment and maintenance of the characteristic humus layers
to be expected on properly managed lands of the same ferest
types. Thus many immature forms of humus layer were found
but on the whole there was little difficulty _ experienced in
placing samples under the Romell-Heiberg classification,  This
classification recognizes two groups of humus layer types,
namely. the mull group in which the humus material i incorpo-
rated with the mineral soil and the duff group in which g pro-
nouncad layer of unincorporated humus covers the ground.
Hemlock-hardwood stands showed both mull and duff con-
ditions but inclined toward a leaf duff which may be character-
igtic of this type. The hardwood swawps and southern white
cedar swamps have huinus layers of greasy duff. ~This type of
layer was found only in the swamps.

The chief point of interest to the forest manager is whether
and to what extent the different types of hun_lus la:yer can be
correlated with the productive capacity of the site. 'The present
preliminary study cannot answer this question other tha(;l t(l> I])n;;
dicate possible trends. The investigation indicates a gradua }111
consistant decrease in fertility in going from erumb mull at ¢ g
upper extreme to greasy duff at the lowar limit. Plant growt
and site conditions on areas with humus layer types other than
crumb or grain mull sometimes appear to equal those of areas
with crumb mull. But examination shows t'ha,t areas wxyh good
crumb mull usually support a greater varietv of species and
and more productive stands. Crumb and grain mull are more
characteristic of the better site qualities while the duff forms of
humus layer predominate on the poorer sites. Twin mull occurs
mos$ frequently on the medium quality sites.

Crumb mull as sampled here is characterized by & greater
abundance and larger number of species of soil fauna than any
other type of humus layer. Large earth-worms are especially
characteristic. 'T'his in itself may indicate a forest soil in the
best of tilth. The best examples of crumb mulls were found
under hardwood stands over 20 years of age on well-drained
swales and lower slopes.
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Such is the present situation. It remains to be seen
whether with the cessation of forest fires, grazing and other
forms of mismanagement and with or without the application of
intensive silvicultural treatment the better types of humus layer
can be developed throughout the forest. That improvement on
many areas can be attained seems certain. Possibly it may
be found that moisture relations and forest composition are
peramount factors (under given climatic conditions) which

determine the type of humus layer to be found on each site
quality.

It may be that each forest cover type develops a humus
layer type differing fromn that characteristic of certain other
forest cover types. This would lead to the inference that best
growth and perhaps the most promising reproduction may oceur
in one forest cover type when the humus layer is, for example,
a leal duff while in some other cover type best growth is secured
only with a crumb mull humus layer. The best humus layer
conditions which can be attained in each of the various forest
cover types are, at least, in southern Connecticut, as yet undeter-
mined for all these types although evident for some cover types.
Appraisals such as the one described followed over -a period of
years by observation of changes in humus layer conditions which
may take place on specified areas should result in obtaining for

the forest manager much of the information he needs concerning
the conditions of his forest soil.

— Journal of Forestry, April 1934.

9. Development of Wood Consumption in Various Countries :

Investigations of past trends in wood consumption are
valuable for the light they may throw on possible future tenden-
cies. They are particularly timely in a period, such as the
present, when a spirit of pessimism prevails in the forest
industries, and when so much is heard about a permanent

decline in the use of wood. Such a study has b de b
Dr. Von Monroy. uch & study has been made by

In Germany wood consumption per capita has been fairly
constant since 1870. From 1900 to 1913 there was & small
increase. This was followed by an insignificant decline from
1913 to 1928. Since 1928, of course, wood consumption has
substantially declined on account of the financial depression.
But even during the depression the consumption of wood has

remained more stable than the consumption of pig-iron and much
more stable than that of coal and lignite. P
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After presenting the more important statistics on world
wood consumption from the Copeland Report, Von Monroy
comes to the conclusion that, in spite of the substitution of other
raw materials in places, wood consumption per capita has not
generally decreased. He finds most interesting the trends in
Russia and in the United States. Since the inauguration of the
five.year plan in Russia wood consumption has increased
tremendously due to the use of wood in the industrialization
process. In the United states the wood consumption per capita
has gradually declined since the peak in 1.06. This has been
due, according to Von Monroy, to the development of the
country. The existence of large areas of virgin forest [ostered
wasteful utilization in the early days and resulted in a large per
capita consumption. With destructive cutting of the most
accessible forests and the development of the coal and iron
industries, which furnished substitutes for wood, the per capita
consumption has declined.

In the cities of the United States, where the heaviest com-
petition of other raw materials might be expected, wood has not
only held its own but has increased in use. From 1912 to 1918
the consumption of wood for urban residential construction
has increased by 33 per cent, while for other urban construction
purposes the consumption has increased by 2 per eent.

The sustained consumption of wood, which is observed in
nearly all countries, may be laid principally to the multiplicity
of its use—a versatility which is greater than in the case of any
other raw material. But these use possibilities should be exten-
ded. Wood possesses more favourable mechanical properties
for many purposes than does iron.  From the physical stand-
point, wood used in proper form is more resistant to fire and
oxidation and is more sound-proof and a poorer conductor of
heat than any other construction material. Other advantages
are its easy workability and its beauty. ILow ash content, clean-
liness, and absence of sulphur are valuable properties of wood
as fuel, both for heating and power purposes. Its utilizatien as
a power fuel in gas form or in liquid form (alcohol) is necessary
for all countries which, like Germany. do not possess extensive
oil resources of their own. The increase in the world cousump-
tion of pulpwood by 23 times from 1911 to 1929 shows the
trend in the use of wood in this direction.

Dr. Von Monroy’s conclusion is that, in spite of the difficult
market conditions of the present time. wood will retain its place
among other raw materials on account of its many desirable
technical properties. But in order to maintain this position it is
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essential that the further extension of the old uses for wood and

the opening up of new uses be promoted more systematically
and more vigorously than in the past.

— Journal of Forestry, April 1934.
10. Treated Poles in America :

Increasing in Use.

A study of the pole consumption of three of the largest
American telegraph corporations indicates a gradual trend toward
the use of pressure creosoted pine poles. In 1925, 44.3 per cent.
of the poles used by the Amnerican Telephone and Telegraph Co.
were pressure creosoted pine. During each of the lost five
years creosoted pine poles installed by this company have
greatly outnumbered poles of any other single species.

In 1929, only 10 per cent. of the poles used by the Western
Union Telegraph Co. were pressure creosoted pine. During
each of the next four years this percentage increased gradually
to approximately 20, 30, 40, and 50 per cent. respectively, of the

total poles used. In 1933 the pressure creosoted pine poles
greatly outnumbered those of any other species.

During the last five years the Postal Telegraph-Oable Co.

used a higher percentage of creosoted poles than either of the
other two companies.

Since 1929, very few untreated poles bave been used, states
Wood Preserving News, the organ of the American Wood
Preservers’ Association, and during the five year period, 1929
to 1933, inclusive, creosoted pine poles averaged 53.2 per cent.
of the total poles used by the three companies. For the two
year period, 1932 and 1933, this figure was 63.3 per cent.

Untreated poles used decreased from about five per cent. in 1929
to four-tenths of one per cent. in 1933.

11.  Observations on the Natural Dissemination of Spike :

[{Extracted from : “ Memoirs of the Indsan Institute of
Science, Vol. I, No. 26.
Field Studies in the Spike Dssease of Sandal,”
—By, M. Sreenivasaya, B.A., F.11Sc., and
S. Rangasami.—Secp. 1934.
The discontinuity in the natural spread of the disease and

the consequent oceurrence of isolated outbreaks of spike in areas
far removed from all apparent sources of infection is explained
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on the basis of the possible dispersal of (1) the virus b.ea.ring
geeds and (2) the viruliferous vectors, whose long distance
transport in facilitated by wind and other agencies.

The possibility of Spike virus being transmitted throngh
seed has been experimentally indicated and explained in the
light of the recent work of Bewly and Corbett and others.

The frequent association of agricultural fields or abandoned
gites of cultivation with the primary outbreaks of‘ apike, has
bsen established in almost every case that is gxammed'. The
denuding effect of agricultural colonies and their operations on
the forests close by and the exposed positions whlqh sandal
plants occupy in consequence are suggested to predispose the
sandal plants to disease.

The parallel spread of mosaics and leaf-curls among the
associated flora (weeds) with the spread of spike is highly
suggestive and indicates that the environment I8 favourable for
the multiplication and spread of viruliferous vectors.

Lisntana has an important role in the spread of the spike
disease.

Attention is drawn to the occurrence of insect scars during
the months of April, May and June, and its usefulness asa
measure of insect activity in a given ares indicated.

The season during which the vector is most active and
virulent, has been determinod by the platform experiments
extending over two years The results show that the period
April-June is the principal season durmg which the natural
infection vigorously proceeds in forests, while a gecond seagon

of infection during October—December is also indicated by the
results,

Experiments on the caging of sandal plants growing under
silvicultural conditions in a highly infected area show that
caging will effectively screen off the vectors. The fact that
none of the cage plants has succumbed to the disease during &
period of now over two years shows that root transmission
plays a very minor role in the spread of spike under natural
conditions.

Experiments on the grafting of big sandal trees have shown
that even small doges of infective tissue (80 to 100 milligrams)
if introduced at the vulnerable point during the susceptible
seagon are adequate to spike even big trees of Sandal. The
quantity of the material is 80 small that its carriage by a swarm
of insects is not improbable.

8
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_ April~June appears to be the most critical period in the
life of the Sandal plant. During this period insect fauna
becqmes visibly active in sandal forests and there is a heavy
infliction of scars on the tender shoots of sandal. The sandal
plant is most susceptible to infection during this period and if a
practical means could be found to protect them during these

months there is every chance of the plants remaining * safe ”
for the rest of the year * * » » @

12.  Tests on Poles:

Methods of Preservative Treatment 1n Ausiralia.

In November, 1932, a number of experimental poles wer®
installed at Belgrave and Benalla, Victoria, in connection with
a series of tests carried out hy the Australian Division of Forest
Products. Recently additional poles, which have been seasoned
for about twelve months, have been added to the others in the
test plots. In this experiment only one species of timber,
namely, E. obligua (messiuate), has been used.

. Eight different methods of preservative treatment are being
Investigated by the Division, uging in some cases both green
and air-dried poles Untreated poles have also been included
for comparative purposes. The various preservative trestments
employed are: (i) creosote under pressure—full length of pole,
(ii) creosote open tank treatment of butt only, (iii) creosote
brush treatment together with puddling of the surrounding soil
with creosote, (iv) crude oil and arsenic solution brush treat-
ment with puddling of the soil, (v) the use of collars of white
arsenic, (vi) collars of a mixture of sodium fiuoride and white
arsenic, (vii) charring by means of an oxy-acetylene flame
followed by spraying with creosote and soil pnddling, (viii) the
use of a bandage method of pole preservation developed in
Germany. The poles used in these experiments were either 10
or 20 ft. long, the length depending on the method of treatment.

In February last a preliminary inspection of the poles was
carried out and it was found that at Belgrave large numbers of
the untreated poles were already atiacked by decay, the sapwood
in some of the unsapped poles being completely destroyed. At
Benalla, termites had also caused damage to the untreated poles.
At both places some of the collar treated poles were slightly
attacked by decay or termites. The remaining treated poles
were in excellent condition. Further inspections will be made
annually and a report will be published as soon as sufficient
reliable data are obtained,

— Timber Trades Journal, 21-7-34.
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13. Collapsed Timber :
Method of Treatment.

e g ial

he reconditioning of collapsed' tlmber on a commercis
scaleTis widely adopted throughout Victoria and Tasmania, but
in order to assist anyone desirous of utilising the treatmgnt the
Australian Division of Forest Products have prepared a circular
which gives in simple form all the necessary information on the
subject.

The practical value of the reconditioning treatment has
been proved beyond doubt, states the circular, by many years of
commercial application. Although several points require further
investigation, the present method of treatment can be adopted
with every surety of satisfaction. Included in the publication
are a few recommendations which have not been published
previously and which are made following investigations carried
out by the Division during the past two or three years.

ing treatment, the collapsed timber is strip-stacked
and 3:cg:drdi’:§ simple steam-tight chamber, Fhe door closed, and
stean admitted to the chamber for just sufficient time to cause
the boards to swell back to a regular shape, with all traces of
collapse removed. 1n cases where there is no obvious collapse,
the timne after which no farther gain in size occurs 1nust be
determined by experiment, and the treatment given for this
time,

During the treatinent, a certain amonnt of mqisture is
absorbed by the cell walls, which swell and resume their norumal
shape. 'I'his absorbed moisture must then be dried out, tl}e
charge being removed frowm the steaming chamber and placed in
a kiln for a few hours, or air-dried for a few days. As the
amount of woisture absorbed is not great and is confined wainly
to the surface layers of each piece in the charge, the re-drying
after steaming is not a lengthy procedure. It is none the less
essential.

On re.drying, provided the steaming has not been continued
too long, the stock will retain the normal regular shape restored
by the steaming treatwent, and will, moreover, have greater
dimensions than it had before being steamed. The idea that
the treatment will yield dry stock of the same dimensions a8
when green is, however, erroneous. Norpml ghrmkage 18 not
eliminated by the treatment. 1f the steaming is continued too
long, free water will collect in the cell cavitiee and the stock
will collapse again when re-dried. 1t is therefore essential to
ascertain the correct duration of treatwent.
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The moisture content of the timber prior to ireatiment must

be below fibre saturation point and preferably should be below
20 per cent.

An inky-black liquid sowetimes drains from a recondition-
ing chamber during “the steamning of some timbers. The cause
of this is the removal of small quantitles of tannins from the
outer surfaces of the stock, these tannins reacting with iron-
work in the chamber to form a black substance which colours
the condensed steam draining from the chamber. No harm is
done to the timber by the removal of these tannins, and the

quantity leached out is minute, despite the pronounced colour.

— Timber Trades Journal, 4-8-34.

14.  Use of Beechwood for the manufacture of bentwood suit-

cases :

As raw material, only sound tiwber, tenacious, of good
quality and entirely stripped of branches must be used ; timber
with red heart must be rejected in any case, as even if not
interfering with the curvature operations, it greatly diminishes
the value of the manufactured goods by the variations of colour

resulting ; timbers from calcareous and clayey soils are superior
to those coming from sandy soils.

For the curvature, the material most suitable is beechwood
sawn shortly after felling. 1Itis only the timber still rich in
sap that makes the working easy and successful. 1f the timber
is dried before sawing, certain substances (cellulose, sngars,
dextrin, starch, oils, albumin, tannic scid, lignin etc.) undergo

changes which render the timber less elastic oven when exposed
to the steam treatment. .

The pieces of wood intended for the curved portions of the
suit-cases are sawn to a prescribed length following the longi-
tudinal fibres and are then submitted to a steam pressure of 9.5
to 2 atmospheres. After a lapse of time varymng from 10 to
120 minutes according to the species of tree and the size of the
piece, the curving may be effected without risk of fracture. A
certain temperature it required for the operation. The resis-
tence to pressure of wood thus curved increagses after drying b

7% on an average along the length, apd by 20 to 30% in the
direction at right angles to the fibres.

— International Review of Agriculture, Rome,
September 1934,
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15. Gulls destroy grasshoppers :

i risingly seldom that one comes across ‘te]lmg
exa.mI;lel: oiut;li acti%iz'y of birds as destroyers of hgmf%l msﬁ:t;:
D e o Ao b7

, 1938 he observed w

g: g‘::ll]:u}lsof smoke, but on nearer approach t}xfned };)ut g)h}e)e
enormous flocks of the black headed Franklin’s gg ,Mmy oyf
alighted in column formation and gorzed uponlda. oy of
grasshoppers. The number of birds present gou n h be st
mated closely, but the column of close-set buj 8 Yasthe ile in
extent and sixty birds in width, and two miles to he _south
west, an even larger crowd of gulls was seen. ; imates
suggest that & Franklin’s gull might dev9ur 500 grass coI;[;Z 8
daily ; the protective value of a flock Whlpl‘{ at & ve}r]y conser.
vative estimaste numbered more than a million, is, there
considerable moment.

— Nature, Oct, 13, 1934,
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122 II. 700 yards : ' N
1. Ahmed Sheriff ... 113 Sec.
COLLEGE NOTES. II. N. Rebeiro.
[ . J. B. Lobo,
1. Forest Engineering : m .J . .
. . 111. Inmvitation Half-mile :
As from the current year, the College Camp at Aiyur in

1. Stanes’ European High School... 2 Min. ,1% Bec.
II. Union High School
III. Agricultural College.

North Salem, will be followed by a ten days’ camp at the Head
Quarters of the Queen Victoria’s Own Sappers at_ld Miners, at
Bangalore, for a practical training in field works. The latter

o IV. Quarter-mile:

will include : field-geometry ; reconnaisance of work, trenches L  Ahmed Sheriff ... 1Min ! Sec.
and earthwork ; revetment, sand bags, hurdles, gabions etc.; 1. J. B. Lobo.

anchorages, knots and lashings; spars and derricks, trestle 111. C. P. Bhimayya.

bridge, crib piers; demolitions, rafts, floating piers etc. lin throw :

2. Visit of the Inspector General of Forests : V. Javeln ,

1. Mir Mohommed Ali .. 109 ft,
I1. J. B. Lobo. )
1I. N. Bebeiro.

Vi. Hurdles :

C. G. Trevor Esqr, c.1. &, 1. F. s., Inspector General of
Forests, India, accompanied by A. Wimbush Bsqr, 1 r.s,

Chief Conservator of Forests, Madras, made an informal inspec-
tion of the College and the Museum on the 5th October last

I K. Virapam .. 20% Sec,
We shall be glad to avail ourselves of the offer of the Inspector- 1i. N. Rebeiro.
General, of help in angmenting certain sections of the museum. 111. Ahmed Sheriff.
3. The Madras Forest College Athletic Sports, 1934-: VII. Shot-put : A . 304 8
The College Sports were held on Saturday, the 27th Octo- I. Mir. Mo-homlued All - 2 Min, 303 Sec.
ber 1934. It had rained heavily the previous two days and the . N Reb{f’,fo'
ground was warshy in many places on the course. The weather 111. T. R. Vijayaraghavan.
on the sports day iteelt was very fickle, with the result that the VIl Half-mile : ~ ,
spectators were few, and the events of the programme were too I Ahwmed Sheriff - 2 Min. 304 Sec.
frequently and inconveniently punctuated by sudden showers. Il C. P. Bhimayya. ‘
No records were broken, perhaps due to very slippery ground, 11 P. 8 Sivaramakrishnan.
but it is gratifying to note that no legs were broken! A record IX. Long jump :
number of points (marks) was however, obtained by Senior 1. Ahmed Sheriff
Student Ahmed Sheriff, who won the Richmond Cup, with 1. N. Rebeiro.
twenty nine points. We offer him our congratulations. HI. G, P. Bhimayya.
The prizes were kindly distributed by Mrs. C. C. Wilson, X. Peons’ race:

The following are details of the events :— 1. Allavi.
1. High jump : 11, Krishnasamy.
I. Ahmed Sheriff w. b ft.1in, I1I. Ramasamy.
II. K. Virapam.

Ll N. Rebeiro,
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X1 Mile-Race :
L 8. Sirajjuddin ... 6 Min. 41 8Sec.
II.  Ahmed Shesiff.

1. M.R. Thiruvenkatachari.
XII. Relay Race :

L. States Team .. b4% Sec.
1. Kerala.
I1I. Madras.

XU, Cycle-race :

Not run, due to slippery gronnd.
XVL Tug-of-war :

Won by, Recruit School.

4. Tennis:

A ‘friendly match in Tennis doubles was played between
the Government Victoria College, Palghat and the Forest
College in the Forest College Courts on Sunday, the 4th
November 1934.  Both sides were equally balanced and there
was a keen fight. The game extended o three sets in all. The
first set was captured by the Forest College after a gruelling
struggle extending to 14 games, In the second set each side
won their service games till 5 all was called when Palghat play-
ing magnificant tennis annexed the next two games to win the
set. In the third and final set, the Forest College rallied round
and won comfortably conceding only three games to their opvo-

nente.  Mr. Natarajan played a good game for the Palghat
College.

The final scores were ;: Ferest College beat Government
Victoria College, Palghat :— 8-6; 5-7; 6-8.

Senior Students V. Govinda Menon and N. V. A. Ribeiro
represented the Forest Gollege.

V.G M.
5. Hockey :

In October last the M. F. C. Hockey tesm played two
matches with Papanaikanpalaysm Stdents’ Olub on 12th and
20th. The first match was Played on our ground and second on
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the latter’s. In both the above matches our team was successful
the scores being 2:1 and 2 : 0 respectively.

During the Senior Division’s Camop at Calicut and Nilam-
bur two matches were played, one at Caliout with Malabar
Christian College on 9-11-34, and the other at Nilambur with
Malabar Special Police “ O *” Company on 24-11-84,

In both the above matches we were defeated by a narrow

margin of one goal in each case.
8. SIRAJJUDDIN.

6. The Annual Swimming Race (Nedungayam) :

The Annual 8wimming race of the College which involves
only the Senior Division studénts, was conducted, by the Second
Senior Instructor on the 18th December 1984 at 5 r. M. at
Nedungayam. Mr. C. C. Wilson, the Working Plans Cf'rcle
Conservator, and Mrs. Wilson kindly acted as judge and time-
keeper respectivelyy:... -.

The course was the usual one just on the down-stream side
of the Nedungayam bridge and was 400 ft. long. Since the
pool here is deep, broad and still, none of the competitors can
be said 40 have had any advantage gained from the current with
which they swam.

The evening was bright and sunny and it was with cheer-
ful faces that all the competitors stepped on to the starting
point. There were in all thirteen of them to start with bu't one
of these a8 though flurried or worried by the inauspicious
“ thirteen ” swam up to the bamboo raft which was being
rowed along side of the course by the Havildar, immedia.t.ely
after the race was started by the Instructor. The remaining
twelve dashed down, presenting a spectacular scene. When at
last the winning point was reached amidst the encouraging up-
roar of the on-lookers and judges, V. Madhava Menon was
leading and P. Narayan Nair was quite cloasej behinfi }vlibm making
a futile struggle to beat him out, after having gazned over A.
Yagnaswamy who was till then following Madhava Menon.
Madhava Menon took 2 minutes 20 seconds to finish the course.

9
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It may be quite in place to point out here that last year too
Madhava Menon came first in the swimming competition held

io.r the Junior Division at Kargudy. We heartily congratulate
him on his success in both the tests.

C. P. BuIMAYA.

NOTICE.

Indian Forester Prize — 1934.
Essay Prize for past students.

The subject for essay is :—

“ The Education and Training of a Range Officer,
being comments from personal experience and
with suggestions for the future.”

A prize valued at about Rs. 26 will be awarded for the best
essay from past students.

No award will be made unless a satisfactory standard is
reached. The essay should be clearly written or typed on one
side of the paper only and should not exceed 2000 words. It
should be submitted to reach the Principal between the 10th
May and 1st June 1935. An essay not received within thise

period will not be considered. This should be the unaided work
of the competitor.

(8d.) P. W. DAVIS,
Principal,
Madras Forest College.
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Notifications Relating to Rangers.

The following promotions of Rangers are ordered :—

\ I
With effect from the 29th May 1933 - vice Ranger P.
Muthuswams Ayyar reduced to the 2nd Grade :— '

Mr. T. K. Ramaswami Ayyar from 2nd Grade permanent to
First Grade permanent,

1L

With effect from the 6th June 1933 in the vacancy in the
Fourth Grade caused by the revision of the Rangers’ cadre :

1. Mr. U. Vriddachalam Pillai, from Fourth Grade sub protem
to Fourth grade permanent, 2. Mr. A. B. Fenn from Fifth Grade
permanent to Fourth Grade sub protem. 3. Mr. K. Purushothama
Rao from Fifth Grade sub protem to Firth Grade permanent. 4.
Mr. N. S, Eswara Ayvar from Sixth Grade permanent to Fifth Grade
sub protem. 5. Mr. K. O. Apandam from Sixth Grade sub protem
to Sixth Grade permanent., 6. Mr. T. Sriramalu Nayudu from
Seventh Grade permanent to Sixth Grade sub protem. 7. Mr. V.
Viraswami Navudu {rom Seventh Grade snb protem to Seventh
Grade permanent. 8. Mr. C. K. Unni from Seventh Grade tempor-
ary to Seventh Grade sub protem. 9. Mr. V. N. Parthasarathi
Nayudu, Trained Forester, to Seventh Grade Ranger, temporary.

I,

With effect from the 6th June 1933 in the vacancy in the
Third Grade consequenut on the revision of the cadre of the
Rangers :

1. Mr. G. Rama Rao, from Fourth Grade sub protem to Third
Grade permanent, 2. Mr. A. B. Fenn, from Fourth Grade sub pro-
tein to Fourth Grade permanent. 3. Mr. I. Z. Robert Paul from
Fifth Grade permanent to Fourth Grade sub protem. 4. Mr. N. §,
Eswara Ayyar, from Fifth Grade sub protem to Fifth Grade perma-
nent. 5. Mr. D. N. Subramania Ayvar from Sixth Grade permanent
to Fifth Grade sub protem., 6. Mr, Sriramulu Nayudu from Sixth
Grade sub protem to Sixth Grade permanent. 7, Mr. P. Gopalan
from Seventh Grade permanent to Sixth Grade sub protem. 8. Mr.
C. K. Unni from Seventh Grade sub protem to Seventh Grade per-
manent, 9. Mr. A. Muhammmad Akbar irom Seventh Grade tempor-
ary to Seventh Grade sub protem. 10. Mr. S. Varadarajulu Reddy
from Forester First Grade, to Ranger Seventh Grade temporary.

Iv.

With effect from the 28th June 1933 - vice Ranger C.
Karunakara Menon - Invalided :

1. Mr, I. Z. Robert Paul from Fourth Grade sub protem to
Fourth Grade permanent. 2. Mr. P. B. Saiyid Yahia from Fifth
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Grade permanent to Fourth Grade sub protem. 3) Mr. D. N. Sub-
ramania Ayyar from Fifth Grade sub protem to Fifth Grade perma-
nent. 4. Mr. C. R. Rajagopalan from Sixth grade permanent to
Fifth grade sub protem. 5. Mr. P. Gopalan, from Sixth grade sub
protem to Sixth grade permanent. 6. Mr. A. Subramaniam from
Seventh grade permanent to Sixth grade sub protem. 7. Mr. A.
Muhammad Akbar from Seventh grade sub protem to Seventh yrade
permanent. 8. Mr. M. P. Halasyanatha Ayyar, from Seventh grade
temporary to seventh grade sub protem. 9. Mr. Abdul Razack.
Forester. First grade to Ranger Seventh grade temporary.
\Y

With effect from the 9th October 1933, vice Ranger K. R.
Krishna Ayyar, Fourth Grade invalided :

1. Mr. P, B. Saiyid Yahia from Fourth grade sub protem to
Fourth grade permanent. 2. Mr. B. T. Sitarama Ayyar from Fifth
grade permanent to Fourth grade sub protem. 3. Mr. C. R. Raja-
gopalan from Fifth grade sub-protem to Fifth grade pcrmanent.
4. Mr. G. V. Subba Rao from Sixth grade permanent to Fifth grade
sub protem. 5. Mr. A. Subramaniam from Sixth grade to sub protem
to Sixth grade permanent. 6. Mr. S. Venkatarama Ayyar from
Seventh grade permanent to Sixth grade sub protem 7. Mr. M. P.
Halasyanatha Ayyar from Seventh grade sub protem to Seventh
giade permanent, 8. Mr. V. N. Parthasarathy Nayudu from Seventh
grade temporary to Seventh grade sub protem. 9. Mr K. Subba-
raya Ayyar, Forester First prade to Ranger Seventh grade temporary.

VL

With effect from the 9th October 1933 in the two addi-
tional temporary posts sanctioned in G. O. No. 675, Develop-
ment, dated the 6th June 1933 :

1. Mr. P. Shanmugasundaram Pillai, Forester First grade to
Rglnger Seventh grade temporary. 2. Mr. V. V. Anjaneyulu, Forester
First grade to Ranger Seventh grade tomporary.

VI,
With effect from the 14th October 1933, vice Ranger K. M.
Gopalacharya reduced to the Fourth grade :

Mr. K. S. Ramayya from FKourth grade permanent to Third
grade permanent.
VIIILL

. With effect from the 1st November 1933 vice Ranger M.
Krishna Rao, Third grade invalided :

'l‘hir(li' M:l. K. Tiruvenkatacharya from Fourth grade permanent to

frade permanent. 2. Mr. B, T, Sitharama Ayyar from Fourth
grade sub protem to Fourth grade permanent. 3. Mr. A, Bhavayyva
trom F‘lﬁh grade permanent to Fourth grade sub protem. 4. Mr.
G. V. Subba Rao [rm‘n tifth grade sub protem to Fifth grade perma-
nent. 5. Mr. V. N. Subrahmupia Ayyar from Sixth wrade petimanent
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to Fifth grade sub protem. 6. Mr. 8. Venkataruma . Ayyar from
Sixth grade sub protem to Sixth grade permanent. 7. Mr. V. N.
Leapingwell from Seventh grade permanent to Sixth grade sub
protem, X

With effect from the 22nd January 1934 vice Ranger
L. J. Taylor, Second grade, died :

1. Mr. ]. S. Rowland from Third grade permanent to Second
grade permanent. 2. Mr. P. A Krishnaswami Mudalivar trom Fourth
grade permanent to Third grade permanent. 3. Mr. A. Bhavayya
from Fourth grade sub protem to Fourth grade permanent. 4. Mr,
Y. Peddalakshmayya Nayudu from Fifth grade permanent to Fourth
grade sub protem. 5. Mr. V. N. Subrahmania Ayyar from Fifth
grade sub protem to Fifth grade permanent. 6. Mr. N. Chakrapani
Ayyangar from Sixth grade permanent to Fifth grade sub protem.
7. Mr. V. N. Leapingwell from Sixth grade sub protem to sixth grade
permaneat. 8. Mr. Y. Vaidyanathan from Seventh grade permanent
to Sixth grade sub protem.

X

With cﬁ‘cct from the 17th March 1934, vice Ranger K.
Tatacharya, Third grade, retired : ’

1. Mr. G Devanayagam Nayudu from Fourth grade permanent
to Third grade permanent. 2. Mr. Y. Peddalakshmayvya Nayudu
from Fourth grade sub protem to Kourth grade permanent. 3. K G.
Monappa from Fifth grade permanent to Fourth grade sub protem,
4. Mr. N. Chakrapani Ayvvangar from Fifth grade sub protem to
Fifth grade permanent. 5. Mr. K. Kunhiraman Menon, from Sixth
grade permanent to Fifth grade sub protem.

Waltair Circle.

4—10—34, On relief by Ranger Ch. Ramamurti of the charge of
Balliguda Range, Mr. A. S. Kaunds (M. R. H.) Forester Second
frade, is transferred to Guatur Division,

14—10—34. Mr. C. S. King, Ranger, Second grade on expiry of
lea_ve to Polavaram Range, Godavari Lower Division. 2 On
relief by Mr. C. S. King, Mr. A. Tirupatirayudu, Ranger Sixth
grade to charge of Marriguden Range, Godavari Upper division.

22—10—34. Mr. N. Chakrapani Ayyangar, Ranger Fifth grade on

return from leave is attached to Gudem Agency Range, Vizaga-
patam Division.

27—~10-34. Mr. M. B. Madappa, Forester Second grade, to Bez-

wada Range in relief of Ranger Y. Vydyanathan reported sick
with blackwater fever.

2—11—34. Mr. A, 8. Kaunds, Forester Second grade (M. R. H.)
promoted to act as Ranger. Seventh grade, vice Mr. Ch. Rama-
murti, Ranger Seventh grade granted leave from 8-10-1934,
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8—11 —3+. Mr. Y. Vydyanathan, Ranger Seventh grade, Guntur
District, granted leave for two months from 8—10—1934.

9—11—34  Mr. V. Rangachari, Forester First Grade (M. R. B.)
will continue to act as Ranger, Seventh grade (rom [—11—34 to
13-12-34 vice Ranger P. S. Varadakrishnamachari granted leave
preparatory to retirement.

I5—11--34. The leave for 4 months granted to Mr. N. Chakrapani
Iyengar, extended for 4 months,

14-—=11—34. Mr. P. Dhananjaya Ruo, on relief by Ranger A. Thiru-
patirayadu. to Bezwada Range, Guotur District 2. Forester
M: B.' Madappa, M. R. H,, on relief by No. 1 attached to Guntur
District for special duty. 3, Mr. Y. Vaidyanathan, Ranger
Sixth grade, Rajamundry Raage, Godavari Lower Division.
4. Mr. ]. D. Theodore, on relief ty No. 3 to Vinukonda Range
Guntur District. 5. M. D. Krishnaswamiah, on relief by No. 4
to Palnad Range, Guntur District, relieving Forester K. V.
Lakshmikanta Rao.

16—11—34. The leave on average pay for one month from 8-10-34¢
granted to Mr. Ch. Ramamurthi, Ranger Seventh grade, is ex-
tended by leave on average pay for 23 months. 2. Mr. A S,
Kaunds (M. R. H)) Forester Second grade will continue to hold
charge of Ballignda Range.

18—11—34. Consequent on the grant of leave for 4 months to Mr.
N. Chakrapani Iyengar, the posting ordered it this office S. O.
No. 63/34 dated 22-10~34 is cancelled. :

21—11—34. Mr, A, S. Kaunds, Forester Second grade (M. R. H.)
will continue to act as Ranger Sixth grade (New scale) from
8=11-34 to 22-1-35 vice Mr. Ch. Ramamurthi, Ranger Seventh
grade on leave.

29—11—34. 'This office service order granting leave for 20 monthg

and 24 days from 26-11-193+ to Ranger Kirimani Sahib s
cancelled.

Bellary Circle.

23—10=34. Mr. B. I\ Seetharama Iyer, Ranger Fifth grade Kur-
nool west division granted extension of leave for threc mounths
from 12~10~1934 in continuation of the leave already granted.

25—10—34. Mr. S. Varadarajulu Reddy, now working in Cudapah
North Division posted to Turimella Range, Knrnool East divi-
sion; 2. Mr. S. M. Krishnaswami Iver, Turimella Range,
Kurnool East Division, on relief by No. ! transterred to Kadiri
Range, Anantapur Division. 3. Mr. T. M. Krishoamachari,
Kadiri Range, Anantapur Division on relicf by No. 2 to special
duty in Kurnool South division.

Salem Circle.

25—9—34. Mr. M. B. Kalappa, Trained Forester First grade and
Ay Ranger Seventh grade, on special duty in Salem South
division, granted leave for four months from date of reiel,
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3—10—34. Mr. P. K. Subbanarayana Avyar, Anchetti Range,
Salem North Division posted to special duty in the same divi-
sion for the enumeration of sandalwood trees in patta lands.
Mr. P. Shanmogasundaram Pillai, Trained Forester First grade,
appointed to act as Ranger Seventh grade and posted to Anchetti
Range, Salem North division, vice No. 1.

7—10—34. The posting of Ranger Subbanarayanan on special
duty in Sialem North division on relief by Trained Forester S.
Rangamannar Doss is hereby cancelled.

10—10—34, Mr. B. V. Vaideeswara Ayyar, Tirupattur Range. will
relieve Mr., M. Pakiyanathan from Krishnagiri Range and will
- remain in additional charge of the latter Range, until Ranger E.
W. Fernandes, now in charge of the Sandalwood sale depot,
takes charge of the Krishnagiri Range.
29—10—34. Mr. S. Rangamannar Doss, Trained Forester, Salem
North division, posied to Krishnagiri Range, Vellore West divi-
sion relieving Ranger B. V. Vaideeswara Ayyar.

9—11—34. Mr. S. Rungamannar Doss, Trained Forester First
grade. will be acting Ranger Seventh grade, vice Mr. K. Karuna-
kara Nambiyar. Ranger Second grade, on leave.

9—11—34. 'Mr. M. B Kalappa, Trained Forester Firct grade, vice
Mr. P. Krishnaswami Mudaliar, Ranger Fourth grade on leave.

27 —11—34. Mr. K. Karunakara Nambiyar, Ranger Second grade,
granted extension of leave for three months from 24~11-1934.

6—12—34. Mr P. K. Subbanaravana Ayyar, on return from leave
on 15-12-1934, posted to Mamandur Range, Chittoor division,
vice Ranger C. N. Narasimha Chari. services dispensed with.
2. This cancells bis posting for Sandalwood enumeration work,

13—12—-34. Mr. S. V. Daraiswami Ayyar, on retura from leave on"
22-12-1934, posted to Namakkal Range, Salem South Division,
vice Mr. T. N. Vedantaramanujam.

20—12—34. In continuation of this office Service Order No, 74 of
1934, dated 5-1C-1934. Mr. P. Shanmugasundaram Pillai,
Ranger Seventh grade. Temporary, granted extension of leave
for one month from 7-1-1935.

21—12—34, Mr. T. N Vedantaramanujam, Namakkal range, on
telief by Mr. S, V. Duraiswami Avyar, on 3-1-1935, transferred
to Chittoor division and posted to Chandragiri Range. 2. On
relief by No. 1 Mr. T, S. Sankaranaravana Ayvyar, to Gadivattam
Range, Chittoor division, vice Mr. S. Ramalinga Ayyar, Ranger
Scventh grade, proceeding on leave.

6—1—35. Mr. T. N. Vedantaramanujam religved from Namakkal
Range, on 3-1-1935, posted Chamala range, €hittoor “division,*
2. On relief by No. 1 Mr. H. E, MacBride trensferred to Vellore
West division and posted to Tirupatfuir range to relieve Mr.
B. V. Vaideeswara Ayvar granted one mcath’s leave. 3. On
return from leave, Mr. B V. Vaidgeswara Ayyar posted to

w3 v ¥
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Attur range, Salem South division. 4, On relief by No. 3 Mr.
S. M. Srinivasagram Pillai, posted to Turaiyur range, Salem
South division. 5. On relief by No. 4, Mr. Sved Munavar Sahib
posted to Rasipur range, Salem South relieving Mr. T, K. Pertha-
sarathy Ayyangar, 6. Orders regarding the posting of Mr, T.K.
Parthasarathy Ayyangar Ranger Sixth grade will be issued later,

Coimbatore Circle.

29——9.—34.‘ A. R. Manuals, on relief from special duty in connec-
tion with the preparation of a working plan for Tanjore, posted
to Natham Range, Madura Division. 2. Mr. V. Maragathave-
lu, Forester First grade, will be in charge Natham Range from
13—9—1934 (on which date Ranger P. Doraiswamy lIyer was
relieved by him to preceed on leave) until relieved by Ranger
A. R. Manuels.  No. 2 cannot draw acting Ranger’s pay as pre-
sent strength of Rangers in the Circle does not admit of Fores-
ters being promoted to act as Rangers.

6—10—34. Mr. C. Thiruvengadam Pillai, Ranger Fifth grade,

Coimbatore Sonth Division granted extension of leave for 2

2 months from 20~9 —1934 in continuation of the leave for two
months from 20—7—1934 granted.

14—11—-34. P. Doraiswamy Ayvar, Ranger Second, grade, Natbam
Range, granted leave for 4 months with effect from 13-9-1934,

3—12—34. Mr. P. Ramswamy Ayyar, granted extension of leave
for one month from 3—12—1934 in continuation of the leave
for two months from 3—10—1934 granted.

3—12—1934. Mr. P. A. Venkataraman, Senior Instructor, Verna-
cular Training School, posted to Pollachi Range, Coimbatore
South Division after the school session ends. 2. Mr. A M,
Srinivasan Junior Instructor Vernacular Training School, posted
to Pollachi depot.

16~12—34. 1. Mr, A. Sitarama Sarma. Sandalwood depot, Satya-
mangalam, transferred to Talamalai Range. 2. Mr. A. B. Fenn,
Talamalai Range, transferred to Srivilliputtur Range in Tinne-
veliy Division. 3, Mr. S. V, Nagalingam Pillai, Srivilliputtur
Range, transferred to Sandalwood depot at Satyamangalam.

19—12—34. 1. Mr, P. Doraiswamy Iyer on expiry of his leave,
to the Pollachi depot, Pollachi, Coimbatore South Division.
2, Mr. A. M. Srinivasan, in charge of Pollachi depot, on relief
by No. I will remain a‘tached to the Coimbatore South Division.
3. Mr. P. Ramaswamy Iyer on return from leave will be
attached to the Coimbatore North Division for special duty.
.+ . v The- posting of Ranger P. Ramaswamy lIyer to Pollacki
C e ;,.,WQ 1s gan'ce‘llqgl.

) - o . . R
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6—10—34. On relief By Mr. P. A. Madhavan on 11th October
1934, Mr. Thomas Thachil, Range Officer, Mudumalai Range,
granted leave.for foupmonths,

#
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25—10—34. Mr. B. M. Coates, Ranger Fifth grade, Assistant
Range Offices, Begur, granted leave for 1} months from 8th
November 1934 with permission to affix Christmas holidays.

22—11~—34. -Mr. K. Shankaranaraina Rag, Ranger Fourth grade,
on expiry of the leave posted to Coondapur Range, Mangalore
North division.

9——12—34. Mr. K. Shankaraparayara Rao, on expiry of the leave
posted to the charge of Sigur Raaoge, Nilgiris Division,

This cancels his posting to Coondapur Range.

4—1—35. Mr. P. A. Madhavan, Mudumalai Range, placed in full
additional charge of Sigar Range, with effect from the afternoon
of 6th December 1934, till Ranger K. Shankaranarayana Rao
joins duty.

Athmalik State. (ORISSA):

Mr. A. N. Mahakud, M. R. H., who passed out of the College in
1932, has now been appointed State Forest Officer, Athmalik State,

Orissa. ’S\//\(\.‘ o~

e
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Obituary Note : (K. Virapam Boi. )

We very much regret to record the death of Junior
Student K. Virapam Bhoi, at the Oofacamund hospital, of
blackwater fever, on the 16th January. He was a hard work.
ing student and vice-captain for cricket, In his death the
College bas lost a keen sportsman,

We offer our condolence to his bereaved family.




OF SPECIAL UTILITY TO

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

12-bore D.B., B.L. gun with Anson and Deeley

action. Fluid steel barrels, top lever cross bolt

triple grip action. 30 barrels, left choke and

right improved cylinder. Flat automatic safety

slide on neck. Half pistol grip. Weight 6% 1bs
A thoroughly efficient weapon.

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

“THE BARTON” PRISMATIC BINOCULAR.

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

Rs, 55/- Less 10%.

THE “ RESTICK " SEAT STICKS,

Best British make, alauminium fittings, tested

iron-bark shafts, pigskin covered handles, rubber

pad ferules, detachable ground discs.

Screw Fittings Ras. 40/- Snap Fittings Rs. 43/-
Less 10 percent.

GLARE PROTECTORS.

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

oN & Co., Lo,

AND  OOTACAMUND.
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KUCKREJA L™,

399, Variety Hall Road,

.COIMBATORE,

THE PREMIER HOUSE FOR TENNIS AND
CRICKET MATERIALS,

——(0)——

Happy Chance for Tennis :

?
2
§
— —  Tennis Racket Regutting. g
PLAYERS !, Do not let your racket be spoilt by g
g
§
4
&
2
§
|

a marker. Let our expert handle it.  All rackets will
be re-polished, and re-shaped at our Coimbatore
Branch. Charges Moderate.

FOR HOCKEY

Use our Goodshot and Willcox most reliable
sticks ever produced.

FOR BADMINTON

Use our V. R. S. Special.
The Never-failing Companion of Dr. Subba Rao.
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S. M. CHETTIAR,
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St. Joseph's English Tailoring House, -
o

5 4 Imperial Bank Road, COIMBATORE. g
<o

Up-to-date Clothing =

e

- AND - _%

Fashionable Tailoring &

IN SILK, WOLLEN AND COTTON %

OF ALL DESCRIPTIONS. ’g;

Such as:— .:;‘%;

Ladies Gowns, Frocks, Jackets ;i.

with up-co-date frills and laces to

suit the modern Iinglish fashion.

Children’s dress a speciality.

A gooad finish in every costume

is guaranteed.

Sole Suppliers to

&
S e o S o e o G G

The Forest and Agricultural Colleges,

COIMBATORE. £
=
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{ STANDARD FURNITURE Co, L b
g KALLAI, S. MALABAR. %‘%
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: ¥
(¢ )
E} Largest Manufacturers of )Iﬁln
i CAMP FURNITURE IN INDIA i
g P'rice of this pattern lzl
i with Superior Indian %’
i Canvas Rs. 12. ,;
i - )
(':( With Superior 3
It English Water-proof %}}
( Canvas Rs. 13. ;
i We h i
: of workmanship f]
[ ' U
i Price of this patt )
Il with Superim‘p alnflggn g
E% Canvas Rs. 10. I
With Superio )
0 English W It); y )|
{\% W Canvas a:,.r-‘p{(?of U
” ave patterns to suit all grades of purchasers. %\%
{% Students are allowed special discounts, Y’]
EE Pleasc apply for Catalogues and Terms:— %:J)
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RESJILIENCY

and that permanent
TAUTNESS

are the three essentials for a
good tennis racket.

The Following Rackets are
guaranteed to possess these.
KLIMATIK STRUNG
Th~ FEntrent <. 35.
'rh‘) IN"*E? IJ‘»C‘K voes I\‘.C. :‘rL-
The Alirounda «ee Rs. 25,
The QOriental <. 20,
Other Rackets @ Re. 5 to 50 cach.
For high class Sports Goods
consult our Price-Lis:
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