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_

aoe win. eee

This pocket books compiled to meet
the demand for a small compendium of use-
ful forest information applicable to the Cen-
tral Provinces.
I wish to thank the compilers of the U. P.

Forest Pocket Book for permission to repro-

forest officers of this and other provinces who
supplied figures and information, Particularly

qduce some of their tables and the various
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FOREST POCKET BOOK FOR THE
CENTRAL PROVINCES

CHAPTER I.

SYLVICULTURAL NOTES ON SPECIES OF
IMPORTANCE.

Tectona grandis (teak, sagun, sagwan, sag).
Nat. order--Verbenace.
"apwood whitish, heartwood, yellow to dark

brown. Wood does not warp. Crushed leaf
Sives red stain (useful in seedling identifi-
cation). Average bark thickness 4 Maximum
heisht at maturity varies from about 30' to
e in Central Provinces according to quality
of locality, etc. Rainfall requirements not
exacting but where rainfall is less than 50" per
annum it begins to suffer markedly. With-
stands slight frost only, seedlings and coppice
shoots being sensitive. Demands good drain-
age and soil aeration-hence found mainly on
slopes and in pure patches on ald cultivation.
Optimum soil a well drained alluvium. Essen-
tially a light demander and fire resister, it
must have a free overhead space to produce
straight stems at maturity. Responds rapidly
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C. P. FOREST POCKET BOOK

to thinning if not left too long. Closes up
after heavy thinning in five years. Height
growth immediately affected by hard subsoil
and incomplete disintegration of rock e.g.,
metamorphosed sandstone and quartzite.
Trap soil is most favourable to teak but is
rarely deep enough to give it full expression
while laterite is unfavourable and hard quart-
zite inimical. Poorness of C. P. teak due to
past mutilation as well as to drought and other
adverse conditions. Very good coppicer -
known to coppice for at leasf three gener-
ations vigorously. Root system of coppice
shoots eventually becomes independent.
Leaves fall November-February in Centra!
Provinces. New leaves appear in June.
Drought delays new leaf-flush. Flowers about
July-September. Fruits mature December-
January and fall gradually. Fruit 0.4" to 0.6"
diam. containing 1 to 3 seeds. Seeds for stor-
age should be winnowed free of husks by rub-
bing. Seed, fertile from trees more than 20
years old. Seed may remain dormant for
years. Seedling very sensitive to drought, anv
shade, whip, and drip. Established teak with-
stands grazing better than most of its asso-
ciates. Defoliation common in C. P. (Pyra-
usta Machaeralis also skeletonizes the leaves).
'A mildew (Uncinula tectonae Salmon) causes
leaves to $0 bluish. For best coppice results
cut just before leaves appear. If felling later
than this cut higher to allow for dying back.
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SYLVICULTURAL NOTES ON SPECIES

Shorea robusta (sal, sarai, rinjal),
Nat. order-Dipterocarpaceae.
Sapwood small and pale, heartwood

brown, hard, cross-grained, durable and very
slow to season. The resin is white, Bark
thickness of mature trees 1" to 2". Seedlings
of first year have opposite leaves. Maximum
height at maturity in Central Provinces varies
from 30' to 130' according to locality-quality.
Main requirement is sufficient moisture (sur-
vival of the seedling through one hot weather
being the critical factor). Minimum rainfall
about 40". No maximum in Central Prov-
inces and distribution localised. The tree is
frost tender but is even more susceptible to
drought. Sal avoids swamps as soil aeration
is essential. The optimum soil is a well
drained loam, moist and sandy, with good
subsoil drainage. Physical properties of sof
of more importance than chemical] for sal,
Sal avoids "grap" soi] (cf. teak), except
where broken up and mixed with decomposed
laterite. Can stand a high proportion of iron
in the soil. Sal is essentially gregarious on
account largely of the definiteness of its re-
quirements and js eminently suitable for high
forest treatment. Even aged stands appear to
be due to the successive occurrence of years
with suitable conditions. Tt is associated
usually with grass lands as small blanks or
large savannahs. Leaf fal1 begins about Feb-
ruary in Central Provinces. New leaves then
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appear (turn shining red to green). [arly
defoliation induces earlier appearance of new
leaves. Flowers appear February-whitish
blossom. Fruit falls in June. Drought, e.g.,
late rains, is the chief cause of seedling morta-
lity. "'Dying back' is a familiar phenome-
non. Food is stored in the thick tap root.
The last seeds to fall are the biggest and have
the best chance of Sermination under ordi-
nary conditions. The size of the parent, and

+ whether of seedling or coppice origin, has but
little effect on the quality of seeds produced.
Can stand moderate shade but responds at
once to admission of light. Best development
of sal necessitates full overhead light. Cop-
pices well (from trees up to 3/ in girth).
Dying back of stools in dry localities must
be remembered when cutting for coppice.
Annual frosting of leading shoots induces rot-
tenness of the stem in the shape, roughly,
of an inverted cone. A valuable protection
is afforded by a drought-hardy undergrowth
and a frost-hardy over-wood. The latter is
of little use in a very severe frost, The ideal
combination for regeneration is early rains
and a good seed year. Burn'ng of the leaf
layer is valuable early burning should wait
till this is possible. The new leading shoot
of the hot weather must not be sacrificed in
a later fire. Soil indicators of sal are Indigo-
fera spp. and Woodfordia floribunda. Domi-
nant sal reaches about 6' girth in 170 vears

4
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in C. P. quality IE to I locality without thin-
nings.

Terminaiia tomentosa (laurel--wood, saj, saja,
ain, sain, sadia).

Nat. order-Combretaceae.
Wood dark brown, streaked, hard, strong.Size varies in Central Provinces from 120/

height and §/-9/ girth to 30' maxi-

Sood tocality-quality"' indicator on aceount

cl: soil, Remain. stuned on black eosion

to

Law ives
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Anogeissus latifolia (dhawa, dhaora, dhamora,
dhaunda).

Nat. order.-Combretaceae.
Wood yellowish-white, hard, strong and

tough (stands bending). Common in all divi-
sions, typical teak and sal associate. Coppices
freely. Seldom sound when large in Central
Provinces. Mainly wanted as thin poles.
Chief requirement good drainage, accommo-
dating as regards soil but grows best on sand-
stone or alluvium. The crooked habit of the
tree in Central Provinces is due to fire, mal-
treatment and drought. A marked light de-

mander, not relished by browsing animals.
Produces root suckers. It is comparatively
frost hardy and is a valuable species for the re-

clothing of dry hill sides. Flowers May-
July. Fruits November-January. Leaves fall
January-February. New leaves May-June.
Seedlings cannot compete with weed-

growth and spring up after a fire. After
establishment (of seedlings) rigid fire proiec-
tion is required as this is a thin-barked species
peculiarly liable to be killed outright by a

fire.
Pterocarpus marsupium (kino, bija, bija-sal,
bibla).

Nat. order Leguminosae.
Sub. order-Papilionaceae.
Heartwood yellowish brown, hard and close

grained. Stains yellow when damp. Bark

6
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gives red gum ("kino" of commerce).
Average bark thickness +'. Blaze and wrinkl-
ed leat edges useful for identification. Maxi-
mum height at maturity varies from 40' -to
over 110', in Central Provinces. Best
development in South Chanda and Bhandara.
Prefers well drained moist soil. Far more
common in the Central Provinces mixture
than usually supposed.
Occurs mainly on hilly and sloping ground.

Prefers north aspect. Extensively damaged by
lopping and browsing. Seedlings can stand
shade but tree requires full light for best
development later on. A moderate light de-
mander, Responds rapidly to thinnings even
if late.
Common as saplings in all divisions.

Should always be encouraged. Comparative-
ly poor coppicer. Leafless only for a short
time (April-May). Flowers June-September.
Pod ripens December-March (flat. with stiff
wing and 1 to 2 seeds in centre). Pods fall
during hot weather. Seed years frequent but
seed fertility percentage fairly low.
Seedlings very frost-tender,

Ougenia dalbergiodes (tinsa, tinas, tiwas,
ruthu).

Nat. order-Leguminosae.
Sub. order-Papilionaceae.
Wood whitish, hard, tough and durable,

7
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lose j € and strong, in great request iorc
agricultural purposes, Gut hark dives a red

7 rt 0sually present as small

as
etc. Grows up to Mirth O aaa

n Central nN heightrovinees eS

crooke 1"ee
less I b

red claves or allayial joam. In early stazes
it ean stand shade and is then frost tener ang
susceptible to drought. Becomes -ardier
with age and requires free overhead light for

root suckers. Reguires fire protec tion and
aque from ing and

exaetin. Thrives best on

comp cer, pro us1

Flowers Tebruary-April. Fruits April-June.
Leaves fall Jannarv-February. New leaves
April. Good seed years occur at intervals
with ¢reat mortaiity amens seedlings on the
bare ground without from the sun,
Seedlings readily respond to weeding.

Laaerstroemia parriflera (lendia, seja,
1chakrev}, senba.

Nat. Ot

reddish, hard, tough 1 elastic.
Useful for poles and agricultural implements.

lo <clit at centre in large trees and

1

8



SYLVICULTURAL NOTES ON SPECIES

often hollow. Fibre sometimes twisted. Ty-
pical associate of sal and teak. Excellent

coppicer. Maximum height in Central Prov-

inces up to 90' and girth 6'. (A girth of

15' was once recorded in Bori range). Usual-

ly present as a small coppice pole in most

areas. Leaves and bark rich in tannin.

Found in all divisions and on almost all soils

commonly. Best development on deep well-

drained loam. Avoids water-logged Iccalities.

Established trees and coppice shoots are fairly

frost-hardy but scedlings are frost-tender. [I

largely escapes grazing damage: is a light de-

mander, and rapidly recovers from fire and

mutilation. The fertility of the seed varies

from year to year. Flowers April-June.
Fruit ripens December-January, and remains

for some time on the tree. Leaves fall Febru-

ary-March, New leaves May-June.

Chioroxylon Swietenia (satin-wood, bhirra,

ghiriva).
Nat. order-Meliacac.
Wood hard, yellow, with "satin" lustre.

Durable and in demand for agricultural uses.

Suitable for cabinet-making, etc. Very thick

corky bark frequently damaged by rubbing of

deer. Occurs in all divisions (locally).

Generally small and crooked-but can grow up

to height of 69' and girth of 6' in Central

Provinces. Has been badly treated in the

past in this province (a sapling makes an ideal

*
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cart-axie). Rapidly responds to thinnings.
Thrives best on sandy loam with a sandstone
sub-soil. A markedly xerophytic type not
found where the annual rainall exceeds 65".
Can live on bare, shallow, or rocky soil, avoids
stiff or clayey soils. Good drainage essential.
It escapes much damage by grazing on account
of its unpalatable acid leaf juice. Very frost-
tender at all stages. Quickly recovers from
fire damage. A strong light demander but
seedlings at first require a little protection
from the sun. Coppices freely and, seeds abun-
dantly every year. The seed soon loses its
vitality. Flowers March-April, Fruits May-
June. Leaves fall January-February. New
leaves in May.
Dalbergia latifolia (blackwood, rosewood,
shisham, jitengi).

Nat. order-Lesuminosae.
Sapwood narrow and yellowish. Heart-

wood dark purple with black streaks. A
valuable wood, very hard, durable, and close
Srained. Maximum height in Central Prov-
inces is about 70'-80' and girth 6', but sound
trees of over 4' girth are rare. Main soil
requirement is good drainage, Best growth
occurs on deep soil near permanently flowing
water. Accommodating as regards rainfall and
soil requirements. Sometimes found almost
pure on light sandy soil with perfectly drained
sub-soil. Root-sucker reproduction good.
Frost-tender (more so than D. sissoo).

10
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A moderate light demander which can stand
a fair amount of shade when young and res-
ponds rapidly 'to thinnings. Seedlings are
affected by drought but mature trees are
drought resistant. Less fire resistant than
teak and heavy crown fires kill it outright.
Produces root suckers and is practically ever-
reen. Chief cause of death of seedlings is
direct sun and drought. Large percentage of .

seedlings lose their vitality if kept for one
year. Moderate grass growth favourable,
heavy grass growth harmful to seedlings. Oc-
curs in all divisions. Leaves shed February-
March. New leaves ApriJ-May. Flowers
September. Pods ripen December-April and
contain a to 3 or even 4 seeds.

Acacia arabica [babul (var. telia), bamara].
Nat. order-Leguminésae.
Sapwood very large and whitish, Heart-

wood pink to dark-brown. Hard and dur-
able. A valuable wood for most agicultural
Purposes. Bark and pods rich in tannin and
used as fodder. Gum from bark of local use.
Tree of hot dry localities in Central Provinces.

Sirth in Berar in very good localities. Occurs
in all divisions. Three varieties-

(a) Telia.-Bark blackish-brown and slight-
ly cracked, short thorns.

{b) Kaoria.-Bark grey-brown and deeply
cracked, long thorns.

and 5' inGrows up to about 60' in height
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(c) Ramnkanta.-Branches grow out at an
acute angle like those of a cypress, stem
tall and branches thin.

The wood of telia is much superior to that of
kaoria.

Babul is gregarious in habit and a typical
xerophvte of open lands and grazing grounds
outside actual ferest areas. Thrives on black
cotton and altuvial soil, especially near water
(e.g., bunds of tanks, etc). Soil for babul
must be retentive of water though a very low
annual rainfa l (20") can be endured. The
telia variety requires more water than the
kaoria, and ts of faster Srowth. trun.

caveurable to babul growth.
Babu s and can grow on seline
cole which exclude mast other species. Lime

lv to t ann nes. The Iree is never quite leaf-

cssenti8llyAn
ight den 1 snecies hi h responds rapid-

less. hwers Ansust-Desember. Fruit
ricns April-Siay. New leaves atppear | iebru-

very pocr coppicer, Siving a few
>

feathery shoots which die one season.
The annual seeding is fairly resular and the
peds ere eaten bv cittle, goats, ete. Goat-
etected seeds are used in artificial regenera-
tion. The seedlings are frost-tender, strong
light demanders, and very liable to damage
by fire. The optimum conditions for develop-

12



SYLVICULTURAL NOTES ON SPECIES

ment are-ample moisture, loose soil, and
absence of grass and weeds. In Berar a-furt
Sus (Fomes pappianus) attacks and rendets
this species liable to windbreak.
ardwickia binata (anjan).

Nat. order-Leguminosae.
Sub. order-Caesalpinaceae.
The hardest and heaviest of.Indian timbers.

Sapwood narrow and white: heartwood dark
brown with purple streaks, close grained, very
hard and durable, It is in demand for build-
ing, agricultural, and household purposes.
Anjan is extensively lopped for cattle fodder.
Grows best on granite and limestone forma-
tions. Gregarious but stunted in the poor
trap areas of Nimar. The tap-root is able to
work its way deep into rocky soil. Mature
trees are hardy aganst drought and heat.
Seedlings are sensitive to drought. The tree
is in leaf in the hot weather when most others
are leafless. Small branches and twigs are
shed with the leaves. Flowers Julv-Septem-
ber. Seeds. fall May. New leaves April,
Good seed years occur every 3 to 5 years.
The seed may remvin fertile at least 2 years
and-fresh seed has a hish perceniage of
fertility. Stands shade in early youth, but
later becomes a moderate light demander.
Suffers much from grazing and fire but poss-
esses great powers of recovery. Whether the
value of grass in protecting seedlings from

13
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drought outweighs the harm done by smother-
mé is still a vexed question.
Soymida febrifuga (rohan, soimi).
Nat. order-Meliaceae.
Wood dark reddish-brown, durable and

useful for building, agricultural, and house-
hold purposes. The bark is of medicinal
value and ropes are made from the bast fibre,

and girth of 5' in the Central Provinces.
Common in all divisions in mixed deciduous

but not frost. Rate of growth slow. Becomes
almost gregarious by elimination of other
species on poor, denuded, calcareous or quart-

covering of the seeds protects them and func-
tions as a sponge in retaining water after rain.
Seedlings cannot compete with weeds. Rohan
coppices and produces root-suckers. Pure
rohan is the typical remnant of over-grazed
forest or otherwise bare and denuded, eroded
hill sides. Flowers March-May. Fruits May-
June. Leaves fall February-March, New
leaves April-May.

Grows up to maximum height of about of 70

forest. Adapted to withstand fire and drought

zite soils where even grass is absent The felty

Diospyros melanoxylon (tendu, temru, tumri).
Nat. order Ebenaceae.
Wood hard, sapwood white, heartwood

irregular and black ('"'ebony'') strong, and
durable. Grows up to about 0' in height

14



SYLVICULTURAL NOTES ON SPECIES

and 6' in girth in Central Provinces.
Much maltreated in the past and usually pre-
sent as small poles. Great power of survival

*zand spreading (especially on old cultivation)
by root-suckers. Accommodating as regards .

a:soil, best development on metamorphic rock.
Can live in dry localities where sal has dis-

appeared. Frost-hardy at all stages, shade
bearer till fair height growth is attained when
it benefits by more light, Can stand fair
amount of drought and escapes grazing and

browsing damage. Seedlings are able to

struggle through grass. Flowers April-June.
Fruit ripens following April-May. Leaves fall
April-May. New jeaves May-June (coppice
shoots and root suckers have deep red new
leaves in April-May). Hence never quite
leafless. Fertility percentage of fresh seeds

very high.

Gmelina arborea (kumher, khamer, sewan,
Shewan, khursi-

Nat. order-Verbenaceae.

Wood greyish or yellowish, close grained,
soft and light, durable and strong. Seasons
well and Ys valuable for. household and orna-
mental purposes. Root is medicinal, fruit
edible. Responds well to heavy thinning and
should always be favoured. Grows up to
about 80' in height and 5' in girth in
Central Provinces (Bhandara), but is usually

15
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found small or medium sized. Found scat-
tered in all divisions in moister and cooler
areas (e.¢., northern slopes of hills, etc).
Chief requirements are moisture and good
drainage. Very susceptible to droughi but
fa'rly frost-hardy, especially as a seedling.
After the sapling stage it is a marked light
demander but is not so intolerant as teak,
Fresh seed has a high percentage of fertility,
but this is much lowered after one year. The
seed rarely germinates, unless covered, for
want of sufficient moisture Flowers Febru-
ary-April. Fruits May-July. [.eaves fall Feb-
ruary March. New leaves April-May.
Adina cordifolia (haldu, kaim, kem).
Nat. order-Rubiaceae.
Distinguished from Stephegyne parvifolia

by the heart-shaped leaf. Wood yellow, fair-
ly hard, even-grained and in demand for
building, agricultural and household purposes.
Grows up to 80' in height and 7' in girth
in Central Provinces (e.g., Melshat and
Chanda). Bole frequently buttressed and fint-
ed at base. Found rather scattered in all divi-
sions. Favours hill localities with good depth
of soil and attains its best development on
well-drained ground. Stunted on stiff soil. A
typical teak associate. In seedling and early
stages it stands mederate shade and requires
protection, but after the early sapling stage
it becomes a strong light demander. The

16
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leading shoot of haldu frequently dies as a

result of rubbing against an overhead tree.
Seedlings are frost-tender-in ail other stages
the tree is frost-hardy. Suffers excessively
from grazing and browsing in spite of good
powers of recovery. Impossible to combine
grazing with natural regeneration of haldu.

Coppices well. Seeds are minute and very
few survive. Seedlings frequently "spring up
on the sides of streams where they have been

washed down in the rains. They are very
hard to recognise, being small. Later termi-
nal stipules enclosing the bud are reddish.
Flowers June-August. Fruits February-May.
Leaves fall March-April. New leaves May-
June. Cnly partly deciduous March-April.

Bambusa arundinacea, thorny bamboo,

(katang bans).
Nat. order-Graminae.
Tribe-Banibusae

""A large densely tufted bamboo, culms 30/

to 50', bearing on the lower nodes horizontal
almost Iéafless branches armed with stout re-

curved spines."' (Witt: Descriptive Botani-
cal List, Northern and Berar Circles.) Not
commen indigenously in the province but

widely planted. Requires moist fertile loca-

lity, e.g., alluvial loam. Good drainage
essential. Flowers gregariously at intervals of
about 32 to 34 years.

17
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This bamboo should not be thinned too
heavily on account of the danger of subsequent
breaking or bending over of the remaining

the base of the clump becomes a congestedmass of rotting stems. The danger of cutting

base. The danger of cuttin too high is that
stems Should be cut 1' to 2' from the

clump.
too low lies in the exposure of the base of the

Dendrocalamus strictus (male bamboo, bans,
uhadur, waddur).

Nat. order-Graminae.
Tribe-Bam busae.
"A middle sized tufted bamboo" (Witt).Flowers sporadically and gregariously Decem-

ber-February. Fruits April-May, Leaves fall
January-February. New leaves June. Indi-
genous and common in all divisions, mainlyon hilly ground and in valleys in better locali-
ties. In dry localities solid stems are in larger
Proportion. The main requirement is a loose
well-dratned moist soil.
Young bamboo seedlings should be protect-ed with the utmost rigidity from any grazing.

18
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The.majority of the common tree species
coppice extremely well, of the remainder- ~

Moderate coppicers are- et

Pterocarpus marsupium.
-Adina cordifolia. ne

Stephegyne parvifolia.

AA.gle. marmelos.
Soymida -febrifuga.

Bad coppicers are- --

Ougenia dalbergioides

Acacia arabica.
Odina wodier.
-Terminalia belerica.
Cochlospermum gossypium.
Bombax malabaricum.
Sterculia urens.

For further information with regard to
sylvicultural and cecological characters, vidé
pp. 243 to 247 of Witt's Descriptive Botanical
List; Northern and Berar Circles (1916), also
the pertinent portions of Troup's Sylviculture
of Indian Trees (1921).

Note on girdling of commoner species.
In girdling trees about .14' of the bark.

should be removed all round and the tree
then ringed by a deep cut extending to the
heartwood: There is danger of the tree re-
covering by rapid callus growth if the bark
only is removed. [n rains girdling however,
bark removal alone usually kills most trees.
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The following common trees (in addition
to all small trees from which coppice repro-
duction is required) should not be girdled (for
the reasons given) -

Species. Reason.

Dalbergia
(Dhobain). bands of hard and soft tissue

paniculata No heartwood Concentric

alternate and there is inter-
nal cambium. Hence the
tree can only be killed by
cutting right through.

{Cochlospermum Gossy- Extremely easy to cut.
pium (Gongal).

Odina Wodier (mohin, Thick sap wood, more practical
guinja). to fell.

Boswellia serrata (salai)... Soft-wooded-also there is dan-
ger of the tree (some months
after being girdled) falling
uncontrolled and damaging
the young growth for whose
benefit it was originally
removed.

new trees are formed. A
large fierce fire of several
days duration round the
base of the stem will kill.

- Ficus species ... Aerial roots developing into

Garuga pinnata (kakar) .... Soft wooded.

: Saccopetalum tomento- Soft wooded.
sum (Kari).

calycina (baranga). Soft wooded.
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Species. Reason.

Sterculia urens (kalu) ... Soft wooded: also for same
reason as salai.

Bombax malarbaricum Soft wooded.
(semal).

Ailanthus excelsa (maha- Soft wooded.
nim).

Ougenia dalbergiodes Possesses power or rapid occlu-
(tinsa). sion aided by copious exuda-

tion of gum.
_
Butea frondosa (palas) ... Soft wooded and sends up

shoots from adventitious
buds near lower cut surface.

Euphorbia Nivulia (thur). Should be burnt. Otherwise
this tree is remarkably dif-
cult to destroy. Cutting
only stimulates further
extension.

+

All Terminalia spp. and Bassia latifolia
should be girdled especially thoroughly as
their callus growth is very rapid and vigorous.

General note on Central Provinces.
For general notes on topography; geologi-

cal formations, etc., vide '"'Descriptive List of
Trees, Shrubs, and Economic Herbs of the
Southern Circle, Central Provinces" (Haines),
Intro., pp. iii to xvii, and ''Descriptive List
of Trees, Shrubs; Climbers and Economic
Herbs of the Northern and Berar Circles,
Central Provinces" (Witt), Intro., pp.. vii to
xiii. Troup ("Sylviculture of Indian Tees,'"'
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Vol. I, pp. xxii to xxiii) classifies the main
Centra] Provinces types as follows:-

(@) Mixed deciduous forest...

Prevailing trees-Tectona grandis, Termi-
nalia tomentosa, Terminalia belerica, Termi-
nalia chebula, Anogeissus latifolia, Lagerst-
roemia parviflora, Pterocarbus marsupium,
Dalbergia latifolia, Ougenia dalhergiodes,
Cassia fistula, Acacia catechu, Butea frondosa,
Adina cordifolia, Stephegyne parvifolia, Bride-
lia retusa, Phyllanthus emblica, Cleistanthus
eollinus, Grewia spp. Diospyros melanox-
ylon, Bassia latifolia, Soymida febrifuga,
Schrebera swietenioides, Chloroxylon Swiet-
enia Odina Wodier, Buchanania latifolia,
Schleichera trijuga, Dendrocalamus strictus.
On dry ridges, etc.-Boswellig serrata, Ster-
cilia urens, Cochlospermum £0ssypium, ete.
A special sub-type is anjan forest (Hardwic-
hia binata).

(6) Sal forest.
Either pure or with the Central Provinces

mixture of the first list above.
Characteristic and special sal associates

Dillenia aurea, Dillenia pentagyna, Stercu-
lia villosa (undergrowth), Phoenix ac-
aulis, Grewia Rothii, Strobilanthes
auriculatus, Ochna pumila, Careya
herbacea, Combretum nanum.

(Witt) are-
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(c).Thorn forests.
Characteristic species are-
Acacia arabica, Acacia leucophlcea, Aca-

cia catechu, Diostrachys cinerea, Bala-
nites Roxburghii, Butea frondosa, Phyl-lanthus emblica, Zizyphus xylopyra
Zizyphus cenoplia.

These forestssoccur in the drier open tracts.
The standardised C. P. quality classes,
Average maximum height at maturity (e.g.,Terminola tomentosa is generally a con-

-wenient criterion)-
'Quality I ..» Over 90'
Quality II ... Over 70! to 90°
Quality ITI ... Over 50' to 70'
Quality IV (a) ... Over 4' to 50!
Quality IV (b) ... Under 40'

sn
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Recorded seed years of forest species,
: CCentral Provinces. e

Dendrocalamus stric- 1876 Hothangsbad.

Do. . 1885-87... 'North and South
BrOf Mandla, Hoshang--

abad, Jubbulpore-

Raipur. :

Do. 1901 vee Hoshangabad.

and South Mandia.
Do. ...| 1921-23 ... Saugor, Seoni, Bil-

aspur, Balaghat.
Bambusa arundinacea} 1839 ... Jubbulpore, North-

Mandla.

Do. 1918-19 ... Jubbulpore.

Do. 1919 21 Balaghat.
Hardwickia binata, 1910-11 Buldana.

Acacia arabica Ou- 1913-14 All. Divisions of

bs Species. Year: Division

tus.

Narsinghpur
Do. ...! 1890-91 ... Betul
Do. ... 1893-94

singhpur
Do. 1895-96 North and South

Do. 1907-08 ... Nimar
Do- 1917-19 Hoshangabad, North

Do. ... 1870 9

Do. 1889-90 ESOTChanda.
Bhandara, Saugor.Do. 1 1915-16

genia dalbergiodes. Berar Circle

at
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Species. Yer. Division.

Pterocarpus Marsu-
pium, Ougenia dal-
bergioles, Termina-
lia tomentosa, Tec-
tonsa grandis

Terminalia
tosa.

Diospyros Melanoxy-
lon, Eugenia jam-
bolana, Anogeissus
latifolia, Pterocar-

Tectona grandis
Xylia xylocarpa
Pterocarpus
sopium,

Terminalia tomen-'
tosa Tectona
grandis Anogeissus

3 Tectona grandis, Ter- 1923-24
minalia tomentosa, !

Hardwickia binata ...!

tomen-

1915-16

1916-17

1918

1919
1922

1922

1924
1925

Chhindwara.

-| South Chanda.

.. South Raipur,
Chhindwara, South
Chanda, Bhandara.

pus marsupium.
... Seoni.
.. South Chanda.

melanoxylon.
. Chhindwara.

latifolia.
Akola and Yeotmal.

Acacia arabica.
All sal-divisions.Shorea robusta
Hoshangabad
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CHAPTER II.

ARTIFICIAL REGENERATION-GENERAL
PLANTING NOTES.

GENERAL.

In planting work the selection of species
must be made to suit the locality and to give.
the best financial results.

Tending and supervision of the seedlings
for the first few years is of vital importance.
Where requirements of seedlings are small
the encouragement of private nurserymen is
recommended. +

NURSERY WORK. .

The long dry season of the Central Prov-
Inces renders the proximity of a good water-
supply essential to .a nursery. The nursery
should be on good, well drained soil, which
must be worked well as a preparatory mea-
sure and then properly fenced. The beds
should run from east to west in flat coun-
try and should follow the contours in hilly
country. In Bengal the unit of area for nur-
sery work is a "kamra'' of 12 running feet of
bed 6' wide. Two kamras in most cases.
suffice (for 6' by 6' planting) for each acre of:
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planting area, or 1 acre of nursery for 200 acres
of planting area.
Beds should be hoed to 1' deep and all

roots, etc., removed. After levelling they
should be covered with leaf mould in Janu-
ary-March and made up before the rains
break. Bamboo matting and thatch grass are
usually used for shading seed beds and prick-
ing. out beds (for slow-growing species) but
must be carefully watched, The objects ate
to protect from the hot weather sun and the.
monsoon.

slope: -from 6/ to 3', the 6'
side being to the north in flat country and
towards the hills in hilly, country.
Weeding is allowed for either by leaving

the beds narrow enough to be reached across
from central paths or (better) by fixing planks
across them resting by their ends on poles
lashed to the shade uprights: Seeds are sown
broadcast on the beds and covered lightly with
earth to a depth roughly equal to the diameter
of the seed (for large seeds especially).

. Seedlings may be planted out direct or else
first pricked out to another seed-bed. The
latter requires a planting board 6' long and 3"
wide. on the edge of which are notches 3"
apart. The notched edge of the board is laid
across the bed and along the edge of a small
furrow, slightly deeper than the length of the
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"
seedlings' roots. Each seedling is held upright
against the notch and loose earth thrown in
"round it and firmly pressed round. Pricking
out gives the seedlings a better root system

after germination is over, and in pricking out
and a
First weeding 18

Sreater chance of survival event ally
necessary in seed-bed just

out After this
weed every fortnight,
beds a fortnight after pricking

Planting out is best done from the middle
of June to the middle of August. Plant out

tion of pits consist in digging (about 12" to

18"deep) in the cold weather and filling in with
the loosened earth before heavy rain falls.
In planting, roots must be kept straight and
a stake driven in firmly near each seedling to
show its position. Seedlings are planted with
a handful of soil adhering to the root. If
roots can be kept shaded and moist the excess
earth is better gently shaken or washed off.
4 void-insufficient pricking out beds for seed-
beds maintained, too narrow beds, too many
and too narrow paths, too low shades, excess
of watering, too little weeding, planting out
-with plant too large, doubling up and bending
of roots, incomplete filling up of pits

rounding level and form a smal1 mound], too
yamall pits, and failure to press earth firmly

usually 6' by 6'. Prepara-in prepared pits,

[Note.-The tops should be above the sur-

round each pricked-out seedling
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Water heavily 2 or 3 days before transplant-
-ing to effect easy loosening. The more atten-
tion afterwards in the way of weeding and
tending the better for the development of
seedlings. Sal especially should always be

thinnings in later stages is, for light demand-
ers, thin to a distance equal to their height up
to 5'. For shade bearers half this. After 5/
thin as conditions demand.

te established A rough rule forwéded till well

Thin plantations every 5 years where pos-
- sible. This is essential for best development
of fast-Srowing species.

SOWING IN SITU,

This has been proved suitable in many
localities in the Central Provinces (North Rai-
pur, Damoh, eic.), and is af present more
within our scope in the Central Provinces
than nursery work. Essentials are-Prepara-
tion of ground, selection of good seed, pre-
paration of seed, subsequent weeding and
tending (e.g., shading , etc.), and fencing (for
most species).
Regeneration areas must have constant at-

tention to be successful.

Tectona grandis (teak).
For teak and similar seeds [e.g., ghont

(Zizyphus xylopyra)] with a hard shell prepa-
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.

ration is essential. Various metheds are ad
vocated, e.g.- -

(1) Scorching in a light running fire of dry

(2) Soaking of- seed in water from a few
hours to several days.

-(3) As in (2)but after soaking, drying in the

(4) Burying in the ground or in a mixture
of cowdung and water..

(5) Alternately soaking and drying in straw,
etc.

+ leaves.

sun and then again soaking, etc

The best preparation is to approximate to
natural conditions and to ''weather'' the seed
for a year. Spread it out in a well drained
open place, e.g., a sloping slab of rock, Oc-
casionally stir up the bottom layers, bringing
them to the surtace After the rains, when all
are quite dry, store in gunny bags or dry hay
bundles and keep in a cool, dry, airy, shady
Place. Sow in April-May. The above me-
thod has been proved, successful in Kanara.
For direct teak sowings first burn over the
area, then peg out spacings required (e.9.,
to 8'). Break soil with pickaxes deeply into
pits at the requisite spacing and put in 2 or 3
seeds into each pit-mound. Cover and tram-
ple down. After germination, choose a
cloudy, moist, not actually rainy day and
transplant excess seedlings from successful to
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blank mounds. For nursery: work with teak
.sow very early i.e., March-April.

Large nurseries, if established properly, may
also be independent of water and shade atten-
tion, and. seedlings can be transplanted direct
into the forest the following rains. Seedlings
from such nurseries are best subjected to root
and shoot pruning (leave up to.9" of stem and
as,much.root as convenient).
There are 1,60) od,800 teak . weathered

per,,1 1 b per acre is re-seedss
6' by 6'. In the

seeds lose 1/4th of their weight.
quired al y 6' In the

Zisyphus xylopyra (ghont) seed responds to
the same trédtment as teak seed.

Shorea robusta (sal).
Sal must be sown when the monsoott has -

begun and ''when rain is actually falling'
(United Provinces). If rain fails for a serious
period between the sowing and the-monsoon, .

watering is essential. The area to be sown
must be cleared of all grass and hoed up early
in the season. Before sowing level over.
Forest seedlings cannot be transplanted as a
practical measure and nursery seedlings only
with difficulty and exercise of Sreat caution.
Hence for practical purposes sow in situ.

The more soil preparation the better. A
good method is to dig trenches to a depth of .
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Remove the earth and break up
the floor of the trench deeply with a pickaxe.
Then throw back the soil and sow sal seed.

va about 6' apart. Weeding is essential, hence
sal sowing in conjunction with field crops is
the best for work on a large scale. Where
frost damage is severe a helpful measure is to
cut off the first pair of normal leaves (not
cotyledonous). A great danger lies in the
depredations of pig, deer, etc,

about

Seed should be pressed into the soil so that
'the wings only are seen Lines should be

General figures of cost per acre first year
(U. P. Forest Pocket Book) are-

Rs.
Soil preparation : burning, hoeing 20

and levelling.
Collecting and sowing we 5

Tending (lst year) . 12

NOTE.-Cost per acre with proper taunyga
should be nil.

-Pinus longifolia (chir pine).
This is a possible nurse for sal in frosty

grassy places when it has attained its main
height growth. It should be sown in furrow-
ed lines as ploughing up the whole area is
wasteful and the crop comes up too thick.
Weeding is unnecessary and grass Protects
from drought.
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The first 5-6 years growth produces a bushy
little plant which then throws up a strong
leader and forges ahead. In obtaining seed,
care should be taken to ensure that it is ob-
tained from stock not affected by twisted
fire. Also when ordering state the elevation
at which it is to be sown,

Seed ripens March-April. Seed can be
sshaken out when cones open in dry weather.

One maund of cones gives 24 to 4 seers of
seed. One maund of seed will suffice for 10

acres.

Acacia arabica (babul),
Break up the soil thoroughly before and

after sowing and germination. Distance bet-
ween lines in Berar sowings is now 12'. Use
seed from sheep and goat pens if possible.
Weed for at least 2 years and thin annually
for 5 years after which thin every 5 years,
Admit light grazing of cattle only to keep
down the grass which shelters rats, hares, in-
sects, etc. The babul seeds at 5 to 7 years.
Cost per acre of thinning at age 15 is about 11

annas in Buldana. The seed ripens in May.
Pods weigh twice as much as seeds (volume
for volume). Direct sowings only are suit-
able, and this should be done after the rains
have started.
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STORING OF SEEDS:
©

Seeds which cannot be stored for any prac-
tical period Senerally fall in the rains, e.£., of
shorea robusta and Garuga binnata.
Seeds which cannot be stored for more than

a year are the light, winged wind-
borne type, Adina cordifolia and Ce-
drela toona
Seeds which can be kept for more than a

year are characterised by hard protective cases,

The largest seed is usually the best. Onlythe best available seed should be sown.

of Tectona grandis Gmelina arboreae.g.
Zizyphus xylopra, etc
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[From U, P. Forest Pocket Book. ]
One acre-4,840 sq. yds. 43,560 sq. ft.
5 chains x 2 chains = 10 sq. chains.

70 yds. x 70 yds. nearly.

C. P. FOREST POCKET BOOK

TABLE OF SPACING PER ACRE.

Number Number Num-

Spacing. per Spacing per Spacing.
ber

acre. acre. per
acre.

1 43,560/ 2' x 2' 10,890; 3° x 3° 4,840
2' x 3'21,780 7,260 3' 4' 3,630
2' x 43' 14,520 §,445 3 5' 2,904+

x 5'1' 4' 4,356 3 6' 2,420
1' 5' 8,712.2! 6' 3,630 3' 7' 2,074

3 x 8' 1,815
7' 6,223 2) 8 2,722 = 1,613

]' 6' 7,260 7 603,111

7
]' 8° 5,445 9' 2,420 10' 1,452
1 9° 4840 2' 10° 2,178 3' 12' 1,210
1 10 4,356 2' 12 1815 3° 15° 968

6° x 6' 1,2104 4° 2,722 5' 5!
4' 5' 2,178 6' 6' 8 907

x 9'4' 6' 1,815 5' 7' 1,245 806
5' x 8' 6' x 104' 8' 1,361 1,089

4 10° 1,089 5' 10° 871 6' 12'
4° 12! 907 S' 12! 726 6 18' 484

7 gs9 g' Q' 538 11' 11' 360
7' 8' 778 9" 10! 484 11' 12' 330

af T' x 10' 622 9 12 403 12 15' 302
7 12' 519 10° 10! 436 12' 13' 242
8' x 8' 680 10' x 12°} 363 x 14° 222

9 605 10' 15' 290 15' 15' 193
8' x 10'

{30' x 30!
544 10' 20° 218 20° 20' 109

48

58



-- on ee ae
ee. "ee

ARTIFICIAL REGENERATION

TABLE OF SOIL-WORKING PER. ACRE..

(Applied to some of the commoner forms of

(Calculated for 1 acre of flat ground.

soil preparation.)

1: Complete ploughing or digging-

(b) To a depth of 14'=65,340 c. ft.
(a) Toa depth of 43.560 c ft

2. Digging in patches, to a depth of 1 foot.

At centre Number Amount
of oto. centre dis-Size of patch.

tance of patches. earth work.

ft.

bx 17 5! 1742 1,742

Pere o..! 1 436 436

a 1g 436 1744

fp oe oe
3° x 3) mo 07 436 3,924

3 x 3 one Sy 193 1737.

2' 2' 193
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3. Digging in lines or strips, to a depth of
1 foot.

Chain. C. ft.
1' 4' 165

*

10,890

1 8 824 5,445
1 10' 66 4,356 _

2' 10' 66 8,712
2' 12' 55 7,260
3' 10' 66 13,068
3' 15' 44 8,712
5' 20' 33 10,890
5' 30' 22 7,260

10' 50' 13} 8,712
20' 60' ul 14,520
20' 100' 64 8,712

4. Making mounds 2' mean diameter and
l' high.

Number of Amount

Spacing centre to centre.
mounds

per
carth work.

C. ft.
x 5 1,742 4,472x 8 1,089 3,421

5' + 10' 871 2,736
8 x 8 680 2,136
10' x 10 > 436 1,370
12' x 12' .302 949

ofWidth of strips
At a dis Length of Amount

acre. earth work.tance of strips per

1' wel 5) 132 8 +712
LV' 6' 110 7,260

2' 12' 110 14,520
2' 8' 821 10,890

mounds of
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List of main C. P. species showing number of
seeds per ounce (Howard).

No. of
Srecies. seeds per Remarks.

Oz.

Acacia arabica vee! 220 Seeds.
Acacia catechu aes 1,100 Do.
Acacia leucophloca
Adina cordifolia 315.000

1.400 Do.

Aegle Marmeles
Do

Albizzia Lebbek
150 Do.
210 Do.Albizzia odoratissima 320 Do.Albizzia procera 670 Do.

Anogeissus ifclia 3,400 Do.
At ose pendula 4,300 Do.
Bassia latifolia
Bauhinta malebarica

12 Do.

Bauhinia purpurea
320 Do.

Bauhinia racemosa
140 Do.
220°

Do.Bauhinia variesata
Do.

oeibaricum
90

Bridelia retusa
80 Do.

Buchanania latifolia
480 Do.

Butea frondosa
110 Do.

Cassia fistula
35 Do.

160 Do.
Cedrela toona
Chloroxylon Swietenia

7,150 Do.
wre, 1,650 Do.

Dalbergia latifolia
D ilbersia paniculata

660

Dalbergia sissoo
180

Dry pods
Seeds

Dendrocalamus strictus
500 Pods

toe

ene 30 Do.Diospyros melanoxylon
850 Seeds,

Diospyros montana 37 Do.
Eugenia jambolana 50 Do.
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List of main C. P. species showing number of
seeds per ounce (Howard)-concld.

No. of
Subject. seeds per ; Remarks,

Oz,

!

Garuga pinnata 120 Seeds.

Hardwickia binata 1140 Pods.Gmelina ar borea 40 | Do.

Holarrhena antidysenterica ... 1,150 Seeds
750 Do.

4,800 Do.Holoptelea integrifolia

Kydia calycina 910 Do.Hymenodictyon excelsum

800; Do.Lagerstroemia parviflor a

350 PodsMelia azadarach 44 | Do.
Ougenia dal bergioides

1,840 Seeds
Pinus longifolia ee, 300 Seeds withPhyllanthus emblica

wings.
Pongamia glabra 12 Pods.

Santalum album 110 Do.Pterocarpus marsu 45 Seeds

Schleichera trijuga 45 Do.

320 SeedsShore: robusta Dry
Soymida febrifuga

2,83,500 Do.Spondias manstiera Do.6

Stephegyne parvifolia

Tectona grandis 50 Variable.Stereospermum suaveolens 810 Do.

SeedsTerminalia aryuna
Terminalia chebula Do.4

5

Xylia xylocarpa 90 Do.Terminalia tomentosa 14 Do.

Zizyphus xylopyra 6Zizyphus uha 50
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CHAPTER III.

NOTES ON FoREST ROADS AND BUILDINGS.
NOTE? ON FOREST SURFACE ROADS.

Five convenient divisions of road work
are-

(1) General scheme and office work.
(2) Alignment and survey on the ground.
(3) Estimate (including measurement of

work).
(4) Construction,
(5) Repairs and maintenance.

(1) General scheme.
A proposed forest road must always be con-

sidered in relation to, and as a part of, an
existing general road scheme for.the parti-
cular locality. Roads may be classified as
main roads, permanent feeder roads (regularly
repaired) and temporary feeder roads (repair-
ed only when required). Variations in the
terrain demand that roads be considered
under the two categories-(i) hill roads, (ii)
flat roads. The former should generally be
aligned as near as possible to the bottoms of
valleys to follow the river system. The two
advantages of this are, that the surface at the
bottoms of valleys is flatter and hence easier
for construction, and that timber is more
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easily extracted down hill. The latter should
follow watersheds, descending only where
main nalas are to be crossed, to avoid iarge
detours, or for some specific purpose as water-
supply for transport animals, etc. A road
may fall into the first or the second category
in different portions of its length.
The general road scheme is laid out in the

office with 4" maps and is conveniently shown
on al" trace. Main roads will carry heavy
trafic, must provide easy access to markets at
one end and must never be allowed to end
"in the air' at the forest boundary. Sections
across private land, linking with Public Works
Department roads should be constructed first,
The other end must approach and enter the
forest with regard to the feeder road system.
Water-supply and halting places-The

supply of permanent water is essential during
most of the carting season and regular halt-
ing places, preferably not in the middle of
dense jungle, must be provided. Water per-
manent till May in normal years should occur
every 5 miles. Surface water is preferable,
but wells with masonry troughs may serve
occasionally.
Gradients.-The ruling gradient for main

roads is 1 in 20 both ways. At nala crossingswhere square cutting has to be made, 1 in 15
is admissible for 150'. The ruling gradient of
permanent.feeder roads is 1 in 20 except for
64



NOTES ON FOREST ROADS AND BUILDINGS

nala crossings (1 in 15 for 150') and for short
distances (1 in 15 up to 500' with the load
only) to reduce construction work or to short-
en the road. It is unnecessary to fix any
ruling gradient for temporary feeder roads but
gradients of more than 1 in 15 are inadvisable.
Short lengths of 1 in 10 and very short lengths
even steeper are admissible, provided they
involve no danger to carts.
Width.-The width of main roads where no

earthwork is required is 25/ between drains.

Square cuiting js necessary there should be
16' of roadway with 2/ each side for drains,
making 20' over all.
The width of permanent feeder roads where

no earthwork js required is 25' between drains
and in side cutting 16' reducible to 12' where
the depth of cutting exceeds 4'. Where

In side cuttin is usually 20' reducible to
16' here cutting exceeds 4' in depth Where

square cutting js
cuttind exceeds 4 the

wide
the,depth

of

drains) for distances up to 100'.
I' for drains) reducible to 12' (plus 4' with

(plus

q a Out oF the 4 map The contouring of
sheets is su y acc rate to be of great

value for a rough alignment. This is made in
the office and is a guide only for the actual
ground-alignment which may involve con-
siderable deviation from it. Alternative
alignments should be given, and the surveyor
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ordered to make a choice after investigation
on the ground.
Obligatory points The term "Obligatory

point", as used in road survey, means points
or short stretches of road requiring special
care in selection. They are, hence, not neces-
sarily obligatory, and may be changed to the
most suitable found.
The general line is first decided on the map

and obligatory points selected. The usual
types are narrow watersheds, saddles (one of
the lowest will usually be selected), large nala
crossings (the survevor must be given the
Sreatest latitude here to select the easiest,
narrowest and most direct route), and water-
supply and halting places (these can seldom
be selected definitely on the map).
Having selected obligatory points it rust

be seen whether they can be suitably linked
us without exceeding ruling gradients or in-
troducing zig-zags. The following examples
Hustrate what is meant (diagram No.

DiagramNel

Se
as
ag
uy

an
ej
uo

y

Kele
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For crossing the ridge (diagram No. 1),
A uppears to be the mosr suitable saddle.
OF the others, B is hisher than C. D is the
best nala crossing. from A to D on the

map scale is 1,320'. This sives, with a gra-

there are 3 contours (90') between A and
D it is impossible to go from D to A
withour zig-zagging. Henee one must try
joining B to D although B is one con-
tour higher than A and not so. desirable
a saddle. B to D. is 3,30', and it. is pos-
sible to rise 165'. There are 4 contours
involved and the rise is about 120' to
150. It should hence he possible to get
a direct alignment from D to B without
zig-zagsing. It may not be necessary to go
on to C. To facilitate this kind of work use
a pair of spring dividers, and set them on the
map scale at the distance necessary to pass
from one contour to another (in this case

600'). Starting at B step down with the divi-
ders from contour to contour towards D,
obtaining a series of points as shown in the
diagram. These can he ioined to show the
Seneral line of the road. In ths way the
whole general line, probable obligatory points,
alternative routes, and notes on the line can
be prenared in the off ce for the survevor.
(2) Alignment and survey on the ground.
The surveyor should he given with his

orders a trace of the suggested lines showing

dient of 1 in 20, a rise of
1220 A &
0
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a ternative roads, ete., as described, a speci-
fication as to gradients and widths, special
notes (c.¢., permission to adopt bridges, banks
and murraming, ete. at certain points), and the
necessary instruments (c.2., Shat-tracer and
stafl, 50' tape, and compass).
The line is first walked over and the pro-bable route that the road will follow, decided.

Notes are made of all the d fficult and all the
easy places. Then a previsional selection of
the ¢obligatory points (especially the large nala
crossings) is made. Nala crossings piust
alwavs be square across the nala and shculd
be selected to Sive a short crossing, easy
approaches from both sides, and a convenient
situation to link up with the general line of
the road, The crossing is marked by pegsdriven in on both sides of the nala and byblazing trees. Obligatory points are similarlymarked. Having obtained an apparently suit-
able series of obligatory points, the road
sections on either side of each point arealigned until easy ground is reached. Tt isthen seen if they appear likely to join un.The obligatory points can still be changed ifthe alignments from them do not link upsatisfactorily. The alignments Ivins overeasy ground are next linked up. The wholeline should then be gone over and improve-ments looked for. It is usually easier to workdown hill with the ghat tracer.

4
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Large nala crossings--Where in large nala
crossings the banks are low and roughly verti-
cal it is best to make the approaches in square
cutting (diagram No. 2)-

Dragram N22

Ground Leval Clengttudinal Section)

Mey-- |

ove,
Nala bed

(Plan)
Nala Road

If the banks are sloping and high, select a
crossing point near where side nalas join the
main nala so that the road may follow the
side valleys in side cutting (diagram No. 3)-

\ Diagram N2 3

(Plan)

Sy
a algrment _
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Side nalas are not always found so conveni-
ently. One can usually be found, and it is

then necessary to align on the other side along
bank of the main nala. Work Gown-the

stream as shown (diesram No

Diagram Ne 4
(Plan)

( \

x

a?

The difficulty in square cutting is that the
surveyor cannot place his instruments on the
actual road level. The following example ts

given (diagram No 4)--

Nola be
Clad level sae romeA,

0

In
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A peg is put in at A at the edge of the nala,
and others, B, C, and D, at intervals of 10'

along the proposed line. The ghat tracer is
set up at A with the required gradient, and
the staff at B. The assistant moves his finger
up and down the staff until it coincides with
the observer's line of sight (E). The distance
OF, say, 33', is then the depth of cutting
quired at B This is marked clearly on there

peg at B. The ghat tracer is next put at B
and the cross staff at C and the depth of cut-
ting again read off 14'. As the ghat tracer at B is
34' above the level of the road, this must be
added to obtain the depth of cutting at C (i.e.,

right above the cross staff, @ bamboo is placed
by its side and the staff lifted till the line of
sight cuts the cross. The distance PD (bottom

the level of C to get the depth of cutting at
D. (i.e., 5/-3' =2').

cross must always be added, and the distance
the cross staff has to be lifted must be

when ground level is reached to mark the end
of the square cutting.
_
Hill side alignment.-In hill side alignment

it is generally best to work down hill and at

This last depth is marked peg C
lhe ghat tracer &nd staff are brought to C and
D respectively. As the li ne of sight passes

of sta' to ground, say, ), is deducted from

This is continued till ground level is reached
The distance the line of sight cuts below the

deducted, A zero mark is made on the peg
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fixed distances of, say, 50'. A pes is put in
at the highest point and the ghat tracer erected
at ] in 20 down. Tifty feet are measured off
in the approximate direction required and the
cross-stafi moved up or down hill till the line
oi sight cuts the cross. A evel peg (about 4

jong) is driven in flush \ ith he ground with
a pusition pes (about 2' long) by its side.
The nearest tree, if any, is blazed. The ghat
tracer is brought along from pes to pes.
Should coan obstruction like a large rock cr pre-
cipice be met unexpectedly, a suitable line
above the obstruction is selected and a peg
driven in. AliSnment is carried backwards at
level the old alignment crossed. Then
by returning to the peg above the obstruction
the new alignemnt js carried on at 1 in 20
down.
Nala crossing in side cutting. A road

should So flush across small nalas in side cut-
ting, though it is sometimes possible to make
culverts. In either cases the road must be
carefully graded down to the nala on both
sides of it (diagrams Nos. 6 and 7).

Diagram NQG Diagram N2 7

( Longitudinal Section) (Plan)

A
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The road is aligned at 1 in 20 down front.
A to B where a small nala has to be crossed.
If the nala is crossed and the alignment con-
tinued at 1 in 20 down the incorrect alignment
BYD is obtained. If the road is constructed
on this, then in the rains, nala water will fall
on the road surface at B and as B to Y is 1

in 20 down, will run down the road until.
deflected by chance as long as the down ¢radi-
ent continues. To avoid this, the correct
road alignment is BXC. From B to X the
gradient is 1 in 20 up and from X onwards it
is 1 in 20 down. Nala water now must cross
the road and continue in the old bed.
Linking up in dense jungle,-The linking

up of sections through dense forest can be
achieved without excessive labour and felling
by the method of offsets (diagram No. 8).
The two points A and B are marked on the
map as accurately as possible and joined by
a pencil line representing the line to be laid
out on the ground. The magnetic bearing of
this is found and laid out from A (the more
westerly point) with pegs and ranging rods
at 200' intervals. The final error, if the line
does not pass through B, is corrected by
offsets.

If BB' is 0' and there are 10 pegs (200'

60' and the difference in at successive pegs is
at B' isapart) from to B, then the error

$5 =6', i.e., L.M. = 54', etc. The new line
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of pess is thus laid out and straightened per-
fectly with a little clearing of the forest-

CiagramNo 8

12 (Plan)24 3a
42 60

48
8

Zis-sags and turns,-~Zig-zag turns should
only be used when an impassable obstruction
is met and all alternative routes fail. Such
turns are costly and the choosing of their site
requires care. The flattest place is selected
(diagram No. 9},

Diagram Nog

If in making the alignment down from X
to Y an impassable precipice is met at Y,
return along the alignment and select A, the
flattest part of the hill slope in the alignment.
Making a turn here continue down from A
to Z. For further details of the proper survey
of the turn, vide pages 86 and 87 (estimates).
Small saddles and spurs found near where the
turning is required should be used. The
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alignment is carried through the saddle and
round the front of the spur (diagram No. 10)-

Vp

Saddle
Diagram Ne 10

Down

on

When a flattish spur with no saddle is met,
an artificial saddle is sometimes mace in
square cutting (diagram No. 11). Square cut-
ting is from A to B (vide below). Sharp
corners at A and B can be subsequently
rounded off

Diagram NQ Il

Up

Down
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(3) Demarcation and Estimate of Work.
On completion of alignment the line is dag-

beled and cleared 3' wide to facilitate ins-
pection and preparation of the estimate. The
work required usually consists of jungle clear-
ing, surface dressing, and earthwork (includ-
ing drains).
The estimate of jungle clearing can be

given with practice quite easily from the look
of the jungle, etc. Otherwise small test
lengths can be cut and figures given for
different widths of road. The estimate should
include cost of uprooting and removing trees
from the roadway. Double rates should be
atlowed for dense bamboo forest. An arbi-
trary estimate as an average for the whole
jungle line leads to great inaccuracy.

Surface dressing. Allowance for surface
dressing is only necessary where no earthwork
is orescribed. After the uprooting of trees,
hoies have to be filled up, stems, etc.,
removed and the whole surface levelled
off. Spoil from side drains is used for filling
up holes in the road surface (e.g., stump
holes). The estimate for surface dressingshould include only the cost of removing ob-
structions and of the general levelling up.Entries for cost of dressing are entered for
each separate portion between pegs.
Deinarcalion and estimate of carthworb.

In demarcation and estimate of earthwork the
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shat tracer is used as a level together with a

tape and two 16' bamboos marked in feet and
quarters (diagram No. 12)-

Diagram NE 12

Earthwork in side-cutting-The earthwork
in side-cutting consists partly of cutting and

partly of embankment as shown (diagram No.
13)-

Diagram N213

PegC

AB can usually be made practically verti-
cal but DE must not exceed the angle of rest
of the soil. As the triangles ABC and CDE
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are equal in area the width of the cut BC must
be greater than that of the cover CD, Fcra
20' road -cut: cover?: 12:8 or 13: 7 or
6, etc. (depenuing on the slope of the ground
and the type of soil); while for a 16' road, 9:Zor]: Gor ll: 5, ete. The surveyor makes
an eve estimate of the width of road to be
made in cutting--no cost is tually necessary
for bank construction from the cutting spoil.
Sections are marked by pegs at intervals of

sO'. The cross-section x distance from begin-
ning of work to the next peg Sives an estimat-
ed figure of the amount of the earthwork to
be core Thus (Waeram No

Diagram N2 i4
a A

12 Side

Centre

Starting at peg 1 the width of cutting is,
c.g., 12'. The ghat tracer is erected at the
peg (now called ''centre pes"') facing the hill
side. A graduated bamboo is laid horizont-ally with one end on the ground at 12' from
the ghat tracer and a peg "side peg'') driven
in. The cross staff is placed at the side pegand with the ghat tracer at level, the length
8
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AB (=XY, the depth of cutting) is read off
direct from the cross staff. The surveyor
notes-(a) the width of cutting ZX, (b) the

depth of cutting (XY=AB), (c) the type of
soil. He proceeds from peg to peg in the
same way. The area cf cross-section PXY, if

XY=3$, is
x 12) 9} square feet.

The volume ot cutting from this peg to the

next is 31 12" x 50=1,0£0 cubic feet.

Readings for depth of side-cutting as above
can only be taken up to the length of the cross
staff. For greater depths the ghat tracer is

placed at the side peg, and at the centre peg
a bamboo, by the side of which the cross
staff is raised till the line' of sight cuts
the cross. The depth of cutting is then the

height (AB) that the cross staff is above the
Sround (diagram No. 15)

2°

Diagram NQ 5.
85
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Earthwork in square cutting -For earth-
work in square cutting centre pegs should
usually be at intervals of 10' and cross sections
taken at each peg. The volume is obtained
by multiplying by the length to the next pes.
Square cutting roads must be provided with
800d drainage by having a camber or crown
of Lin IS to Lin 20, Ths is done by seitingthe ghat tracer at 1 in 20 down when measur-
ing the depth of cutting at side negs from the
centre peg (diagram: No. 16). The depth of
cutting at A the cerire peg, (AD), has been
tound during alignment. 10 feet on either
side (or 8 feet if the road is to be 19' wide
including Grains) is measured, and side pegsB and C put in-

Diagram16Mu

Cutting
J

If the line of sight cuts the cross staff (as at
G for side peg B), the distance HG must be
added to the cutting at A to give the cutting
at B. If the line of sight passes over the cross
staff (as at C) the cross stafl should be lifted
till the line of sight cuts the cross, and the
elevation JC deducted from the cutting at A
to give the cutting at C.
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The area of cross section is obtained by--
Depth at A + depth at B + depth at© x the width of

road and the volume by multiplying the3

result by the length to the next peg.

A more correct formula is-
2 x depth at A + depth at B + depth at C x the width

4

of road and this should be used if the depth
of the cutting at the three pegs varies much.
The surveyor notes the depths of cuttings at

the three points, putting the centre peg first,
then the width and type of soil, cost of jungle
clearing, etc.

In the case of the usual lengthy bank over

low-lying, swampy ground the height of the

bank is measured by using the ghat tracer as

a level and noting the height to which the

cross staff has to be raised at a series of centre

pegs 10' apart (daigram No. 17)-
A B

Peg

The areas of cross sections have to be calcu-

ed that earth will lie at 45' so that AD=DE
=BC=CF=h (height).

lated. For practical purposes can be assum-it
ye

If W=width, then area of cross section =
(h+W)h or (width+ height) x height
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The surveyor roughly locates necessaryborrow pits which must not be less than
from the for of the bank to arrive at estimatetor cost of transport.
Another type of bank is characteristic of

side-cutting along a hill side when 8 small nalais crossed. Such nalas can sometimes be filledwith the spoil of adjacent side-cuttings and noallowance is necessary. Otherwise the heightcan be measured with the ghat tracer andwidth estimated or measured.
Layout of xig-zags-In laying out zig-zagturns they must be given a radius oj at least20 to the centre of the road, reducible to 15'if the earthwork is very heavy (diagram No.

Down

ABC is the alignment and B the pes wiierethe turn is made. With centre B and radius20' the semi-circle DFE is described, pegs put

to D and on approximately to F. The spoilcan be used to make a bank from C to Eand on approximately to F. The Sradient

18)-
Up (Plan) a

VerHieal interval
Contours ah about

AE

n, and the straight lines AD and CE dag
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from A to D and from E to C will be about
1 in 20 down; from D to F and D to E will
be about level. A beginning is made from
A at 1 in 20 down, pegs being put every 10'.
The square cutting to D and on (at level) to
about F (where cutting finishes) is estimated.
Then a fresh beginning is made at C and the
bank laid out to at 1 in 20 up and on to
F at level where it joins up to the cutting.
Murraming and metalling-The material

for murraming and metalling is obtained from
quarries ocated by the surveyor, the work
consisting of quarrying, breaking up to gauge,
carting from quarry to site, and spreading out
and consolidating. local rates are applied.
Other special works.-For all special works

(as simple bridges, causeways, culverts, etc.)
the surveyor takes special orders but must sub-
mit measurements of the necessary work.
The maximum load of any road is the maxi-
mum load of any part of it and the standard
of the road should be kept as constant as pos-
sible by improving bad stretches (usually nala
crossings) with special works.
Submerged nala crossings.-Sandy nala cros-
sings are very difficult for carts. A cheap
form is shown below (diagram No. 19)-

Diagram N& Ig
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Sand to a depth of 31 is excavated and filled
up as shown in section with 13' of boulders, 6"

well consolidated. The surface of the road
will then lie 1' below the level of the sand.
The first rains will cover the road with sand
which will protect the surface and can be
raked away again afterwards. Such crossings10' wide can be constructed at about Rs. 3 per
running foot and last well.

metal, and 3" murram. The whole should be

Drains,-The provision of proper drains for
forest roads is very important and reduces the
cost of maintenance. Surface roads canusually be closed to cart traffic in the rains
and on ghat section cross drains can be laiddown just before them. The necessity of hav-
ing catchwater drains usually arises on ghatsections.

The following type keep water from abovethe road from falling on to it (diagramNo. 20)-
DiagramN&26

( Seetren} Spoil

Road [af0owaA

Catchwater drains are usually unnecessarywhere the slope above the road is short or
undulating and much intersected by nalas.
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Where the slope is long and even they should
be included in the estimate and specification.
They should be 2' wide at the top, not less
than 1' deep, and_1' wide at the bottom.
The spoil is heaped on the lower side. Such
drains should be graded with a ghat tracer at
about 1 in 30 and diverted into nalas where-
ever possible. They do not replace cross
drains but assist them in preserving the road
surface.

a

On fairly level Sround a drain on each side
is usually required; if the ground slopes sharp-
ly away to one side, the drain on that side
can be omitted. The function of drains (i.e.,
to lead water away from the road and not
to accumulate it on the surface) must be re-
alised. They should be continuous for short
distances only, properly graded, and diverted
into nalas, etc,, wherever possible. This is
often a matter of skill on the upper side of a
road. Here such drains should be 2' wide at
the top, 6" deep and 1' wide at the bottom.
The lay-out of drains is made at the time of
construction and the surveyor only notes the
number of drains required.
Two drains are always required in square

cutting one on each side of the road and

1' wide at the bottom. They are diverted
from the ground at every opportunity even
if special cuttings are necessary.

should be or wide at the top, deep and

85



C. P. FOREST POCKET BOOK

Forms---The following forms are suitable
for the surveyor's note-bcok and estimate,
respectively :

-
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(4) Construction.

The officer in charge of road construction
must have a copy of the estimate, specif-
eation, sanction, and orders thereon. Labour
and a sufficient number of supervisors (forest
suards, etc.) are arranged. The first work
Uay-out on the ground) requires a ghat tracer,
graduated bamboos, tape, pegs, coal tar, 200
yards of strong string, and a few coolies with
picks, ete.

I ay-out in flat country,-In flat country the
side limits of the work are first dagbeled.
With a road 25' wide, 4' for drains are added,
i.e., 144' on cach side of the centre peg.
This width is cleared of jungle and side drains
dagbeled. These are diverted at every
opportunity and gentle curves are always used
(see below, diagram No. 21)-

Diagram N 9 2

J\ 4

(Plan)
All obstructions (rocks, white-ant hills, etc.)
are removed and surplus earth used to fill up
holes and make the camber.

=

Lay-out in side cutting.-In side cutting,
trees may be easily removed (from the cutting
portion) after the earth round them has heen
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cut away. The gradient (usually 1 in 20)
between successive (50') pegs must be main-
tained evenly and undulations avoided. The
ghat tracer is set at the higher peg at 1 in 20
down and the staff erected about 5' away. A
point here at the right grade is found and
marked with apeg. The staff is moved
another_5' away and a further point found.
Thus, similarly pegs are driven in at 15, 20,
25, 30, 35 and 40 feet to give a series between
the main pegs. The series is not necessarily
on the centre line of the road as it serves only
to indicate the correct level of the road sur-
face. The intermediate pegs will indicate
whether a saving of earthwork can be made by
the introduction of a slight curve (diagram
No. 22)-

A Giagram N222 8

In this case a dagbel is laid out from Ato B
and a parallel one between the side pegs. A
side peg is put in on the second dagbel oppo-
site each intermediate evel peg (the ghat
tracer being put actually on the level peg).
he cutting work is now fully laid out (dia-

gram No. 23)-
Diagram N&23
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Should the lay-out be as shown above (dia-
gram No. 23) the centre line and then the
side-peg line should be dagbeled straight to
avoid a number of small curves. In calcu-
lating cutting at the side pegs the ghat tracer
is put on the centre level pegs and not on
the centre dagbel. The actual construction
is then carried out, the level pegs giving the
correct level of the road surface and the
side pegs the depth of cutting at each peg.

When the main cutting is laid out the bank
portion is begun. The toe of the bank is

judged by eye and a line of stones well bedded

plentiful a regular sloping wall of them is

allow for settling. The level of the work is
checked during its progress with a graduated
stick at side pegs. Large stones and rocks are
dug up or removed with explos:ves or cracked
by burning a fire on them for several hours
and then suddenly drenching with cold water.

in the ground is first made Where stones are

built up. The top is made a little too high to

Square cutting -In square cutting level
pegs must not be put in till the work is near-
ly finished. Additional centre and side pegs
can be put in until the work is nearly finished,
at 5' intervals. Spoil from cuttings fas
usually to be piled up on either side at not
less than 5' from the edge o' the cutting {a
5' dagbel is required),
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The depth of cutting is frequently checked
and the earth round centre and side pegs left
till the work is finished and passed by the in-
specting officer.

The ends of the cutting require special
attention. Drains should be dug and every
opportunity taken to divert them out of the
cutting.
Banks.-Banks should be made of the hard-

est material available and with stone toes or

of murram on top is very desirable. 'The
height of the bank at centre and sides is shown
by long pegs each projecting above the
Sround as far as the correct height of the
bank. 'They can be put in by using the shat
tracer as a level. Banks of earth several feet
high are constructed in lavers-the first being
6"-which are each trodden well down. A
bank crossing a deep narrow. nala should
always have a simple. culvert or else iurge
stones at the bottom to allow passage of
water.

retaining walls if possible. A 6' or l' layer

(5) Repairs and mainlenance.-Proper repair
maintenance of jorest roads is essential.

Repairs following the first rains after construc.
tion are especially important. The drainage
system is tested and obvious improvenients
made. Surface dressing is again carried out
over the entire length. Cart ruts are the main

;
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source of trouble, especially on long gradients.
Roads can be closed to cart traffic during the
rains and raised cross drains made. These
should be made in May at 20' to 30' intevals
on all except flat sections. A pole (of at icast
18" girth) is laid across the road and backed
up with earth on its lower side. Cart tracks
are filled with stones.

The lav-out of cross drains varies semewna
If the road is in side cutting they mus!
slope one was (diagram No. 24)-

DiacramN&24

222
If the road is in square cutting or no cutting

at all they usually slope alternately one way
and the other (diagram No. 25)-

PiagramN22sAZ\ 7

At the time of construction of cross drains
all side drains are cleaned out and repaired.
Care is taken that the outflow is clear-this
is ensured several times during the rains.
Regular annual repairs are carried out imme-
diately after the rains, cross drains are
removed (the pole being placed at one side
of the road for possible use next year), banks
are repaired, ruts filled up, nala crossings re-
made, ete. All sections which have worn
badly and require special repairs, are reported
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in detail for orders. If roads are repaired pri
perly and drains kept clear and in order
it will soon be found that the standard of the
road is improved and that the cost of annual
repairs decreases. The cost of construction of
forest roads varies enormously (e.g,, from
Rs.200 to Rs 1,000 per mile) Hill roads
with heavy cuttings and blasting may cost up Hh
to Rs 1

ry
+3865 per mile in Nimar while ordi-

na hill roads in the same division cost only
Rs. 119 per mile.
Maintenance charges vary from Rs. 5 to

Rs. 30. Tools purchased pickaxes phao-
ras, crow-bars, hammers and baskets Current
prices of pickaxes and phaoras > respectively,
are Rs. 2-8-0 and Re. 1-3-0.

Gradients.

1 in- Per cent. Angle.

45° 0'
33° 41'
26° 34'
18° 26'
5° 43'
4° 46
3° 49'
3° 'lV
2° 52'
2° 18'

1001

67
502
333

10 10
12 8-3
15 6°7
18 5-6

1

20 5-0
25 40
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Gradients.

Bridle roads for pack 1 in 15 1 in 10
animals.

nd
Roads for camels aoe 1 in 20 Lin 15

"Roads for wheeled 1 in 50 1 in 20 :

traffic.

BUILDINGS.

t

Average RulingKind of road gradient. gradient

foot roads for laden lin 7} 1 in 5
coolies.

Bridle roads for laden 1 in 10 1 in 71
ponies

Repairs to forest rest-houses.

years and grass blown away replaced annually.
If the junction line of walls and ceiling is
filled up with thorns, bats can be kept out.
All woodwork of doors, windows, furniture,
etc,, should be treated by rubbing with half-
boiled linseed oil every year. All furniture
should be varnished every 5 years in addition.

Thatched roofs should be renewed every 3
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Broken panes of glass should.be quickly re-
placed and fresh putty put in where necessary,
Putty consists of

Chalk ... 10 parts
©

~
White lead » 1 part

Linseed oil (boiled) is mixed with the above.
to the requisite consistency.
Cracks in the walls and floor should receive.

immediate attention. Extravagance in- white
washing charges: is common. The charge
should not exceed annas 4 to annas 5 per 100.
Square feet (exclusive of carriage charges to
distant places).''Fat'' lime should be used.
Melghat figures for cost of thatching are-

Rs,

Do. 3" do. .. 3 do.

Thatch 9" thick 74 per 10 sq, ft.
Do. 6" do. 53 do

of I" thick costs pet,In Yeotmal thatching
sq feet RSs. 2-4.0100

ti

Mud plastering of outhouse walls,. clearing.
of regrowth in the compound, maintenance 0'
rest-house approaches are points to ba

+

watched.. i

General.
In constructing quarters select a suitable

site, paying special attention to the following
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ferably in a central position. Proximity-
roads, medical attendance, post office, social
amenities should be remembered. Give pre-
ference to a site near houses of villagers of
good standing, and accessible to a good water-
supply. Bear in mind the possibility of sink-
ing a well near by. Good drainage on the
site is essential avoid a water-logged position.
As regards soil, avoid necessity of deep
foundations. Acquire a good lease (land
acquisition), remembering the size of com-
pound required.

points The village must be well chosen, pre-

Building materials.
Bricks. -Size of standard table moulded

bricks is 9" » 42" x 23".
Size of table moulded bazar bricks is

BEM x 4 x BUN,
Size of sundried and kumbar bricks is

1,100 standard tapie moulded bricks of
9" x 43"x21" are required for 100 c.ft. of
brick in lime or brick in clay masonry. For
the same amount*of masonry 1,600 table
moulded bazar bricks of 83"x4"x2k" or
1,700 to 1,800 sundried and kumbar bricks of
G" x 4h" «x 12" (or 8" x 4" x2") are necessary.

QM x Ay

parts of sand,
mortar consists of 1 part of lime to 2
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per c.ft.

Lime concrete we 15
Cement concrete 130 to 150.

NOTES ON FOREST ROADS AND BUILDINGS

c.ft. of wall (brick in lime).
24 c.ft of lime mortar are required for 100 >

25 c.ft. of lime mortar are required for 100

c.ft. of wall (stone in lime)
lime mortar are required for 10030 c.ft.-of

c.ft. of wall (kumbar brick in lime)
Bab

between bricks.
Mortar should not be more than?" thick

A mason should lay 300 to 350 bricks in lime
or clay masonry per day, i.e., 25 c.ft. of
mdsonry

Weight of material Be

Lb.

Clay ... 130

Loam 110

Sand 125 f

Rammed earth
¢

100

Brick work (burnt brick) 120

Brick work (sundried brick) ... 100

Stone masonry 156

Reinforced concrete 150
Lime plaster .» 106
Lime mortar

5
eee 109

Shingle wee 90
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In earthwork a man can dig and fill in bas-
kets in one day-

C. ft.

(1) Soft earth ... 120 to 125
(2) Hard murram 55 to 60
(3) Boulders and clay 40

The proportions of lime concrete used in
foundations are 100 c.ft. gitti to 33 c.ft.
mortar (i.e., 22 c.ft. sand and 11 c.ft. lime).
The number of headers that should 'be

allowed in stone-in-lime plinths is roughly one
quarter the amount of masonry, i.e., 25 per
100 c.ft. (of all courses).
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CHAPTER IV.
UTILIZATION: FUEL, POLES, BAMBOOS,
SLEEPERS, SEASONING OF TIMBER, ETC.

NOTE ON FUEL.

Mainly from figures collected at the Dham-
tari Depét, South Raipur division.
Size of fuel stacks (mainly satkatha spp.).-

8'x5'x4
Billets-4'-10' in length; 4"-12" in girth.
Weight of stacks and loss of weight in dry-

(green weight), 30-40 mds. (dry weight)
18 mds.
Dry weight per stacked c.ft.-4.55 seers.
Most of the loss in weight occurs in the first

6 months after felling. After about 10
months the loss is negligible and the weight of
the stack remains almost constant till white
ants attack it.
Cost of cutting and stacking.-per stack,

annas 8; per stack (if fuel has many thorny
climbers, etc., or if density of crops is poor),

Cost of carting to depét.-Varies with pro-
Portion of katcha and pucca road, number of
sandy nala crossings, etc.

in& Weight of stack 8' x 5/ x 4' (or 160 c.ft.)-

annas 9,

99



C. P. FOREST POCKET BOOK

Examples- »

Length of Length of
forest road P. W. D. Cost perSouth Raipur.

lead. road lead. stack

Miles. Miles. Rs. a p-
Gurur range 2-3 10-14 2 2 0
Dhamtari range... 1 2 7-9 18 0

An average South Raipur bullock or buffalo
cart carries 15 maunds fuel (green).
Cost of weighing fuel on receipt in depét.-

Per cart-load of 15 maunds (average),
Re. 0-3-6.
Note. Fuel stacks at the railway depdts should be

of such a size that wagon loads can be made up without
a second weighment.

Railway carriage of fuel (South Raipur
narrow gauge).

pimen_
Carry -

city.

S. O. C. Feet. Tons. Rs. a.
(: ) Single chain) 16x 6 44 1 0 > Length of

fitted open chains
trucks. supplied

OQ. B.R. & for fuel

trucks.

Remarks.Open trucks ing. Cost of
design. sions. capa- loading

2 0 transport
is 20'.

(ii) Open bogie 27x6 Il
chain fitted

10¢

4
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With loading to a height of 94' this gives for
{i), 912 c.ft. or 105 to 108 maunds and for fii)
1,539 c.ft. or 185 to 190 maunds.
In Nimar, Melghat and Yeotmal the aver-

age volume of a cart-load of fuel is 15 to 20
c.ft. only. Carting rate is annas 2 to 3 per
mile. Berar carting rates are higher (e.¢.,
Rs. 4 in Akola for distance up to 20 miles).

POLES, BAMBOOS, CAPACITY OF CARTS,
WAGONS, ETC.

Northern Circle average figures are-
Number of poles (12"-18") per cart-
(a) On pucca roads ... 25 (dry)
(b) On kutcha roads 18 (dry)
(c) On pucca roads 15 (green)
(d) On kutcha roads 10 (green)

Number of bamboos to a cart on both pucca
and kutcha roads-

(a) Green bamboos (thick) ...50
(b) Green bamboos (thin...75--100

Cost of cutting bamboos (Balaghat) varies
from Re. 0-12-0 to Re. 1 per 100.

Number of bamboos to a wagon-load
(narrow gauge)-

Hy

(c) Dry bamboos Up to 200

(a) Bamboos up to 4" girth
(5) Bamboos above 4" to 6" girth 3,000

3,700
6

(c) Bamboos above 6" to 8" girth 2.500
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Sau SLEEPERS.

Sal sleepers--(Average figures from Bala-
ghat, South Raipur and South Mandla).

B. G. M.G. N. G.
Dimensions e93' x 10" 6' « 8" x

x gv or 43" or 4" or
3-3 c.ft. 1-5 c.ft. T°] c.ft.

M. S. M. S.-M. s.

0Weight freshly con- 2 30} 1 15 1

verted.
Weight seasoned| 2 0 1 0 0 30
(z.e., over 2 years

Weight of sleepers 2 19] 1 5 0 32: Average
old).

sawn October- weight
December and per c.ft.
weighed follow- 31 seers.
ing March.

Carting of sleepers.-Figures per cart are-

Division. B. G. M.G. N.G. Remarks.

Number of sleepers.

Balaghat and) 3-6 5-10; 12-0
Mandla. usually usually4- 9

South Raipur ... .. 810 1216 15-20

102
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ce pet

Average cost of carting sleepers-South
Raipur per mile per sleeper-

B. G. M. G.= N. G.

Pies.
53

Pies.
23

Pies.
2

Cost of sawing sleepers (per sleeper)-
B. G.

Rs. a. p.

0 14 0
to

1 00

Number of sleepers to raa wagon-

t M.'G.
¥

N. G.

Rs. a. p.

0 7 0
to

0 8 0

Rs. a. p

0 5 0

33' x

capacity 16 tons.

Covered bogie

Covered single
16' x 16' (height 7'),
capacity 5 tons.

wagon
71 (height 7'),

wagon

103

Remarks.Kind of sleeper. Number.

400
N.G. vee 450

62
62B G

M. G. or N. G.... 100
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Number of sleepers to a wagon concld.

Kind of sleeper. Number. Remarks.

B. G. bee 50 Open single truck 16' x
16' (height 7'), capa-
city 44 tons.

M. G.orN.G.... 100 «©

Number of sleepers that go to a ton (sawn)
October to November and converted follow-
ing March

B. G. M. G. N. G.

u 25 34

C. P. Sleeper outturn from sal trees (in c.ft.
of sleepers).

Catt feet) Quality I. Quality II. Quality I.

Over 34 8-6 56 30
Over 4--5 14°0 9-8 6°0

§ Over 56 20-0 E145 88.
Over 6-7 27°0 20°2 14°5

Over 7-8 36°4 269 |. 198
Over 8-9 47-7 35°4 26°2 ;

t

Girth class
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NOTES ON CHARCOAL MANUFACTURE.

The Sambalpur method described below is
a useful model.

| The type of kiln used in ''paraboloidal''. of
ta eapacity of 600 c.ft.

Preparation of site-The site should be as
level as possible and should be cleaned of
stones and brushwood. Alongside this
:another clearing is made for spreading the
'charcoal to cool when the kiln is opened. A
: heap of loose earth should be placed near the
kiln for use in covering and controlling the
'kiln. Water must be near the site.

The kiln. Billets used are of uniform
flength 2'. The central flue (of bamboos) is
6! high and 1' diameter. Billets are stacked
'on and round the flue in three tiers as closely
'as possible and interstices are filled with small
i billets and. sticks.

The kiln is given (a) an inner covering of
green bamboos and twigs; (b) an outer cover-
'ing of earth.

Burning. After sunset a few dry twigs, etc.,
are dropped down the flue followed by a few
glowing embers. Once the fire is well start-
-ed the flue is completely filled first by small
'and finally by large billets. These are well
'rammed down and the flue covered over.
'The whole kiln now has an earth covering

106
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which is usually so porous that there is no.
difficulty in lighting the kiln. Should more,
draught be necessary, air can be admitted by
opening a small hole in the covering close to
the ground. This is closed up as soon as the
fire has caught. Kilns require constant atten-
tion for the first day or two after lighting and
burners should be on duty day and night as.
burning progresses, beating in the covering
and applyang more earth whenever combus-
tion is seen to be too rapid.
Burning should be complete in about 3 days

but the exact time varies with the species
burnt. Sal billets in a 600 c.ft. kiln are con-
verted to well burnt charcoal in 48 hours. In
cases of over-burning, the charcoal in the tep
and centre of the kiln suffers. Billets round.
the outside of the bottom tiers may be incom-.
pletely burnt and the collection and reburning
of these should be included in the burner's
contract.
The weak point of burning with dry cover,

ing is uneven burning.
Opening the kiln-This is done at night on

the leeward side, very gradually. The char-
coal is raked into small baskets and spread
over the ground already prepared, for it to
cool. A supply of loose earth is kept near at
hand wherewith to close up the kiln in case
of danger of its catching fire. When the
spread charcoal is cedead"' it is sorted, stacked
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and weighed. Half burnt pieces are collect-
ed for reburning.
Suitable species-
Shorea robusta, sal (probably the best).
Tectona grandis, teak.

- Terminalia tomentosa, saja.
Pterocarpus marsupium, bija.
Dalbersia latifolia, shisham.
Cleistanthus collinus,, garari.
l_agerstroemia parviflora, lendia. ©
Anogeissus latifolia, dhaura.
Acacia catechu, khair.
Acacia arabica, babul.
Fizvphius Juiuba, ber.
Odina Wodier, moien.

Mixing of species in one kiln gives rise to
uneven burning and waste and should be
avoided.
Labour, cost and outturn. The manu-

facture is usually done on contract and, aver-
age figures for a Sang of 3 to 4 coolies per
kiln of 699 c.fl. are-

(i) Billetting 6 0 0
(ii) Building kiln 1 8 0

2 0 0
2 8 0

Rs. > eo
]

1 4 0(iii) Covering
(iv) Burning and watching...
(v) Opening kiln and stacking

charcoal.
Average outturn per kiln is 45 maunds.

108



UTILIZATION.

In Sambalpur the total cost per maund of
production, including the above plus carriage
to rail at 5 annas per maund, and contingen-
cies at 4 annas per maund, is Re. 0-13-9.
General.-Felling refuse or small material

unwanted by timber contractors is best suited
for charcoal manufacture. Large godowns at
the despatching stations are essential.
For comparative costs of other methods,

vide also Ind. For., April 1925.

C. P. Railway Rates for sawn timber and
firewood, 1925.

(i) G.I.P.Railway.-Firewood and timber
at Ist class rate, i.e., 0.57 pie per maund per
mile with usual terminals. For special rates
for certain stations, vide p. 184, G. I. P.
Goods Tariff, Part I-B, of 1924
(ii) E. 7. Railway.-Firewood is chargeable

at Ist class rates, i.e., 0.38 pie per maund per
mile with usual terminals on actual weights,
and at c/Q schedule rate at owner's risk in
minimum loads of 300 maunds, owners to load
and unload. Basis of c/Q schedule rates

if

charges is- Per md.
per mile

Pies.

For the first and up to 100 miles ... 2.000
For extra distances above 100 miles 0.170
but not exceeding 200 miles to be
added to the charge for 100 miles. .

fi

109



C. P. FOREST POCKET BOOK

Per md.
per mile

4 Pies.
For exrta distance above 200 miles 0.140
but not exceeding 500 miles to be
added to the charge for 200 miles.

For extra distances above 500 miles 0.100
to be added to the charge for 500
miles.

Sawn timber is chargeable at Ist class rates,
i.e., 0.38 pie per maund per mile with usual
terminals. For types dimensions and details
of wagons, vide p. 633, E. I. R. Goods pam-
phlet No. 1.

(iii) B. B. & C. I. Railway (metre
sgauge)-From M..G. Section to M. G. Sec-
tion.-oa) For one 4-wheeled wagon up to the
carrying capacity of 245 maunds a charge pertruck per mile of Re. 0-3-0, plus terminal

(b) Minimum charge Rs. 10-0-0 per 4-
wheeled wagon.
(iv) B..N. B.-N. Rail-

way Goods Tariff, pp. 5-15, 76-80 and 132.

charge of Rs. 2-0-0.

NOTES ON SEASONING.

Artificial seasoning follows the lines of, and
is merely accelerated, natural seasoning.
Humidity is maintained during the process to
avoid unequal drying and case hardening,
110
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Most Indian species should be seasoned either

by girdling dr by the cogversion of green logs
with or without subsequent immersion of +

against sun and rain must be given to prevent

insect damage but increases danger of splitting.
Log seasoning is very slow and there is more

damage by cracking, insects and fungi.
©

Squared timber is less liable to crack than

round, split timber less liable than sawn.

Sweet considers (Ind. For. Records, Vol IX,
Part V) that if the log can be converted soon
after felling, the time of felling is of little im-

portance as regards seasoning.
Conversion notes on Central Provinces

species.-Vide also Ind. For, Records, Vol.
VII, Part I.
Adina cordtfolia-The timber is more suit-

able for conversion to planks, boards and raf-
ters than into beams.

_ Anogeissus latifolia requires care in stack-
ing.
_ Bassia latifolia-Best to convert green logs,
Bombax malabaricum.-Convert $reen loss,

and then stack in the shade for 12-18 months.
immerse planks at once for 4 weeks, then
season on land for about 18 months.
In stacking this timber, wedges must be kept

between the planks to prevent discolouration.
This applies to several other spp. also, e.g.,

Gonverted material in water. Protection

cracking and decay. Removal of bark reduces

11]
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salai B. serrata). The stack should be period-
ically broken.
Chloroxylon swietenia. Season in the log.

Keep well covered when seasoning after con-
version to avoid change of colour,
Cleistanthus collinus.-Season in the log.
Dalbergia latifolia-Season in rough hewn

squares for 18-24 months. Green conversion
is useless as it involves loss of much of the
valuable colour.
Dalbergia sissoo ~Season for 6-12 months

in the plank.
Diospyros melanoxylon. Season for 6

months in the plank.
Hardwickia binata.-Seasoning in the log

must be avoided on account of borers, Con-
vert immediately after felling. Avoid rapid
-drying of stacked converted material. .

Lagerstroemia parvifloran-Season in the
plank for 6-12 months. More suitable for
rafters and scantlings than planks.
Odina Wodier. Convert green immediate-

ly after felling. Stack carefully.
Ougenia dalbergioides. Fell either in Janu-

ary or August, season in the log for 12 months
then season in the plank for 6-12 months.
Before seasoning in the log this timber must
be barked on account of insect damage.
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Phyllanthus emblica.-Water seasoning or
green conversion.
- Pinus longifolia-Convert green and season
under cover for 6-12 months.
Pterocarpus marsupium.-Convert green to

planks and scantlings, then immerse in run-
ning water for 6 weeks or stagnant water for
4 months. Finally.season on land for 12

Shorea robusta.-Best method not yet
known. A good method (the only drawback
-being borer damage) is seasoning in the log
in the shade for 20 months followed by con-
version and seasoning for 12 months.
Soymida febrifuga.-Convert green. Mini-

-Mises insect damage.
- Stephegyne parvifolia. Season for 6 months

Tectona grandis. (a) Timber from the
log.-Convert and season in the plank for
- (b) Pole wood.-Fell in August, immers-

arjuna.-Seazon in the plank for
12 months.
Terminalia belerica.-Convert and season

for a short period under cover,
Terminalia tomentosa.-Convert timber

from green logs with or without subsequent

113
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émonths under cover

in the plank i

15 months

ing poles at once in water for 2-3 months
then season on land for 9 months +

erminalia
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immersion in-water, then season in the shade
for 12 18 months.
Xylia'xylocarpa-Convert as soon after fell-

ing as possible and season for short period
under cover..
General note.-Girdling in the Central

Provinces as a preliminary seasoning measure
has been proved a failure on account of the
dryness of the climate.
Stacking of converted timber.-Vide also

Ind. For. Records, Vol. UX, Part V.
Stack so that every board is flat and not

subjected to bending, Piling sticks should be
in line one above the other. The weight of
tthe pile should' thus keep everything flat
(otherwise boards dry out curved). Avcid
overhanging board ends (causing warping and
bending) by putting the longest boards at the
bottom and the shortest at the top.
soiA stack id: the open should be protected
with a thatch on top and given side protection
from wind. (In the case of woods which
season slowly.)
Avoid facing ends of planks to the prevail-

ing wind as this causes their overdrying to-
gether with stagnation in the centre of the
stack. Ventilation across and through is

qh

wanted.
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CHAPTER V.
MINOR FOREST PRODUCTS: HarrA, LAC,
Grass, MEDICINAL USES OF FOREST PRO-
DUCTS.

NOTE ON HARRA (TERMINALIA CHEBULA)
FRUIT.

Fruits of the harra (Terminalia chebula)
which occurs scattered in open mixed forests
on higher plateau constitute the Myrabolams
of the dyeing industry. The fruit is 1" to 14"
long, ribbed and yellowish when dry and ripe.
Collection commences about the middle of
November. The fruit is shaken or beaten
from trees. Unripe fruit (much of which is
usually also collected) gets discoloured in dry-
ing and is of inferior quality. It is dried in
the sun (night dew during drying does not
discolour) and then stored. Moisture then
discolours it. In the store room harra should
be kept (either in heaps or filled in gunny
bags) on low machans 2' to 3' high, plastered
with mud to avoid possible damping.- Un_

crushed harra is less liable to discolour in
wet weather though crushing is carried out at
time of export (mainly to reduce freight
charges). The rind is separated from the
seed and sometimes sold to brick and tile-
makers as fuel.

1
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Note ON LAC.
General. In former years lac was in

demand for the dye produced. Substitutes
for this supplanted it, but later the value of
the resinous product made its cultivation
profitable. Fluctuations in price were so
great as to make cultivation speculative but
recently stabilisation of prices due to steadier
and increased demand now make regular pro-
duction feasible. The industry represents
practically a world's monopoly for India and
no satisfactory substitute has been produced.
The lac insect. Tachardia lacca belongs to

the Coccide of Scale insects. The scale here
is lac, a protective excretion and secretion of
an amber-coloured resinous substance. The
insects sucks its food solutions from the host
plant by means of a hairlike proboscis. The
life of the female insect is about 6 months,
and there are two broods per year. The
summer brood swarms at the end of the hot
weather or early rains (South Raipur, 25th
June to 15th July) and the winter brood
about January (South Raipur 8th to 20th
January). A mass of minutes larvae emerge
from lac crust of the dead mother and seek
small shoots of the host of sufficient tenderness
for them to pierce. Failing finding a suitable
host-twig within [it is said], a day, the larve

the first few days but swarming goes on for
about a month. [Note. Swarming period

rerish. The majority of the insects emerge in
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of kusum lac is about a month after that for
other species. ] The mortality during swarm-
ing is enormous and continues great (up to
-25 per cent} for the first month after settling
down. Insect, etc., enemies of lac, hot dry
winds, frost, dust, hail and heavy rain alll des-
troy moving and recently-settled larve and

~ larvae begin to produce lac after settling and
excrete "'honey dew''. After the first moult
legs, etc., are lost and the insect consists of a
sac with probosis at one end and breathing
holes at the other. The holes at the latter
end are not closed up by lac but fram them
protrude waxy white filaments, the amount of
which in a crop is an indication of its seneral
vitality. The male insects develop differently
and produce only a small amount of lac, but
after about seven weeks from swarming again
emerge and appear with legs and wings to
fertilise the stationary females. Without fer-
tilisation the full lac crop is not produced and
the male swarming period is hence also a cri-
tical time. After the fertilisation the female
produces lac rapidly and then dies. The
young emerge from the body and swarm when
ready.
Main lac hosts.-
Kusum (Schleichera trijuga).
Ber (Zizyphus Jujuba).
Ghont (Zizyphus xylopyra).
Palas (Butea frondosa).

117
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Pipal (Ficus religiosa).
Babul (Acacia arabica). e
Note.-Lac from kusum can be transferred to ber from

A

ber to ghont, etc., and not in the reverse order. Only
kusum lac ( is said) be transferred to babul

The above are of major importance, Of
the many other trees on which lac will grow
the following common species of the Central
Provinces also may be mentioned: Ficus,
Shorea, Albizzia, Acacia and Dalbergia spe-
cies, Mangifera indica, Ougenia dalbergioides,
Tamarix gallica and Spatholobus Roxburghii.
Names of crops and swarming dates.-Ku-

Sum.-Summer crop (jewthi) swarms July-
August giving winter crop (kusmi), which
swarms. December-January to give summer
crop (jewthi) again.
Other species. Summer crop (baisakhi)

swarms June-July giving winter crop (katki),
which swarms October-December to give sum-
mer crop (baisakhi) again.
In the case of kusum the winter crop is

better than the summer crop; with other spe-
cies the reverse is the case except in Damoh
division (ghont lac), Bhandara and neighbour-
ing divisions.
Exact dates of swarming vary with each

locality. An exact record of local observa-
tions should be kept in this book. A fur-
ther differentiation in lac is- Ft
Ari lac from which the insect has not

swarmed.
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Phunki-lac from which the insect has
swarmed.
Phunki is the better lac. It is less coloured

is lighter and contains more resin
>

Methods of cultivation-(1) Common and
old C. P. method.-The upper 1/3 to 1/6 of
the host tree is left untouched when the crop
is collected. Brood hence on swarming finds
the lower branches broken or bare of young
shoots and suffers heavily.

We

(2) The new methods.-Just before swarm-
ing all lac-bearing branches are cut off and
placed either in bundles or by sticks on other
trees to be infected. After swarming the new
phunki lac is colletted.
This latter method involves less waste of the

swarming insects but demands rigid supervi-
sion and discipline amongst the staff.
A drawback is the fact that many insects

settle on the ends of the parent branch after
swarming and so get destroyed in collection.
The ideal is to break off ""'phunki,"' the fac
from the twig or branch. This requires great
care.
General notes on kusum lac cultivation.-

The optimum locality for kusum (Schleichera
trijuga) appears to be the alluvial soil along
nala banks. Individuals are usually well

119
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tree grown in the open and not the typical
forest tree, i,e., crown should be bushy and
round and not too high. Kusum rate of
growth is slow and it coppices poorly but
pollards fairly well. Leaves are shed in
February; new leaves and flowers March-
April.
Cultivation should be kept as concentrated

as possible and confined to areas with not less
than about 10 trees to every 2 or 3 hundred

be enumerated, numbered and registered in
compartment histories or forest journals. Sur-
rounding trees should be felled to favour ku-
sum crown production, and the kusum heavily
pollarded; every branch being cut back to a

the underside of the branch first to avoid strip-
ping bark. The cut ends may be painted
with coal tar. An average figure for cost of
this in South Raipur is 4 annas per tree.
Pruning should be done in December-Febru-
ary or July-August.

yards ( g., a bank) Trees should

about 2" diameter. Cutpoint where it is of

When swarming is expected a close watch
must be kept. It begins slowly and reaches
its maximum in 7 to 10 days, lasting in the
summer only 15 to 20 days, and in the winter
more than a month. A few trees should be
kept under close observation daily till the first
insects appear. As soon as this occurs cut the
brood lac and transfer it to the new trees
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which should have been pruned up to 3 years
previously, i.e., whjch bear a mass of young
twigs. Only use the best lac for brood pur-
poses. Brood should be kept as long as pos-
sible, but all wood not bearing lac trimmed

touch a new twig to provide an easy path for
the wingless, non-jumping, insects. It is bet-
ter to infect a few trees thoroughly than many
trees partially. Lac must be watched all the
time, especially at night from the time
it is put on the trees till it is collected. After
that, i.e., when it is developing, it need not be
watched until about 15 days after the male
insect has swarmed when it begins to grow
rapidly.

carefully off, Part of each brood stick should

Insect enemies.-These are mainly the lar-
ve of moths of the genera Eublemma, Hypa-
tina, and Holococera. Eublemma amabilis, a
small white moth, is the commonest.

;

F. amabilis is said to lay its eggs direct in the
young lac
the lac d at first i s about 14 to red

The young larve develops in

ing both lac and lac insect. It pupates when
about 4" long, having then grown white in
colour. It is as*a cocoon easily visible
in affected lac. The moth emerges at about
the swarming time of the lac. Hence check
of the pest can be effected by rejecting as
brood all affected lac. From the latter the

d 8h and very active It makes a burrow eat-
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moth emerges in the lac godown where it can
be collected and destroyed.
'Collection Good climbers are sent up the

tree to cut off all lac-bearing twigs. These are
thrown on to the ground where women and
children break off leaves, etc., and then
thrown on to tarpaulins. [Note.-Without
tarpaulins much lac gets lost. In the

evening all lac is taken to the depot or g0-
down and weighed. The best lac is carefully
selected as brood and the rest scraped off
the twigs, dried and cleaned ready for sale.

Drying is difficult in the rains.

Storage.-The lac is spread out to a depth

should have a good roof). Doors are opened
and the lac is raked over three times daily
till it is quite dry and crumbly. If it tends
to form solid lumps these should be immedi-
ately broken up, The dried lac is then care-
fully weighed into gunny bags previously care-
fully examined and repaired. The great dan- e

ger lies in lac getting wet. This causes it to
become blocky and lose value.

of about 4" on the floor of the godown (which

Disposal and rates.-Usually by auction at a

fixed rate per maund at a lac bazar. Such
bazars are held in the Gentral Provinces at

Pendra, Rajim, Dhamtari, Gondia, Damoh,

and 1 (palas, etc.) the rates for Calcutta
Katni, Bankheri and Itarsi Asa rough guide
the rates for phunk lac are (kusum)
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T: N. shellac, The latter should be wired

are best held in the afternoon as the T. N.
rates usually issue at noon. Lac should. be
turned out of the bags and graded in heaps

for 3 days before the day fixed for sale Sales

before the sale. After sale it should be weigh
ed out in the presence of the purchaser or his
agent in his own bags and delivery made at
once. Departmental bags must then be re-
paired and stored for future use.
Lac sta lac staff should be amal-

gamated with the regular cadre and as many
as possible of the total staff turned on to lac
work during the busy periods.
Glossary of English technical terms (Lindsay
and Harlow, Vol. VIII, Part I, Ind. Forest
Records).

;

Brood lac.-Lac containing live lac insects
about to swarm. Used for infection of fresh

Button lac made up in button
shape.
Fine lac_-The better qualities of lac.
Garnet lac.-Inferior refined lac of dark col-

our. Made up into thick slabs or lumps.Grain lac.-Lac crushed to about the size
of peas and washed free from dye.
Seed lac. (a) Grain lac or (b) Brood lac.
Shellac.-Refined lac stretched into thin

sheets and broken up into small fragments.Also all forms of refined lac,

trees. é
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Standard érade of shellac just superior
to T. N.
Stick lac. All forms of crude lac.
Superfine. The highest grades of shellac.
T. N.-Usually surrounded by a diamond;

a non-proprietary mark of low grade shellac,

TYPICAL COSTS.
Kusum lac.-Cost of collection.-
(a) Hoshangabad, Rs. 13-9-0 per maund.
(b) Seoni, Rs. 5 to Rs. 19 per maund.

Cost of propagation.-
(a) Hoshangabad, Rs. 2 to Rs. 3 per 100

trees.
(b) Seoni, Rs. 2-2-5 to Rs. 6-11-4 per 100

trees.
Ghont of propagation varies be-

tween Re. 0-12-0 and Re. 0-8-0 per 100 trees,
and cost of collection between Rs. 10 to 15
per maund.,

NOTES ON THE MAIN CENTRAL PROVINCES AND
BERAR FODDER GRASSES.

[From Forest Flora of the Berar Circle,
Part II, Witt.]

Tribe Paniceae.
Paspalum sanguinale (Lamk); Vern, safed-

rai, rai, sika, etc. An extremely variable
species. Stem 2' to 3' erect from a branching
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and 4" to 5 Iong, at the2 to 6 in number
Leaves ]on narrow, glabrous Spikesbase

to

finally horizontal, forming a star-shaped in.
florescence. The small oblong spikelets lying
flat against the spikes vary greatly in their
cegree of hairiness. Common, chiefly on
Poor soil. Never in large masses. An excel-

end of long peduncle > erect when young,

lent fodder for horses and cattle and makes
g00d silage.

Panicum colonum (Linn.): Vern Sawan
aonria, etc Stem to 2'. Leaves long and
narrow > dark green
rather far apart, along a stout erect rachis.
Inflorescence pale green turning yellowish
when ripe. Common jn fields and a good
fodder grass, especially for cattle.

less than 1" long,

Pollinea argentea (Trin.); Vern. marwel,belia marwel.-A tufted, rather slender erect
2 to 4' high smooth, shining,grass Stems

Awns the lower half dark-brown, the upperhalf straw coloured. A late grass, ripening
usually not before December, Found com-
monly on black cotton soil in alI divisionsA good grass for grazing when young.
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Leaves to 18"leafy chiefly at the base

florescence of 6 to 12 slight]y spreading, flex-
y narrow filiform ooth. In-
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long, golden brown Wwhen immature becom-
Ins whiter and more hairy as they ripen
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Ischaemum sulcatum (Hack.); Vern. pawa-
na, paonia, sainar.-A rather short (1' to 2'),
slender, weak, much branched grass with nu-
merous solitary, terminal, pale-green or white
racemes with long awns, the lower half brown
or .twisted, the upper half almost white.
Leaves 4" to 8" long, narrow, glabrous, with
pointed tips. Fairly common on good soil,
in considerable masses. A very valuable fod-
der grass.
Ischaemum laxum (Br.); Vern. shahada,

sairi.-A perennial grass, very hard to distin-
guish from the preceding. Usually taller,
longer leaved (leaves with long terminal ca-
pillary tips), and the exterior (lower involu-
cral) glume of the sessile spikelet is 6 nerved
instead of 2 nerved. One of the best fodder
grasses of the province,
Apluda varia (Linn.); Vern. polki, phota,etc.-A tall slender perennial leafy grass.

Stems densely tufted, much branched, usually
rambling amongst bushes. Leaves long, nar-
rowed from middle to a filiform tip. Inflor-
-escence pale green or purplish. Essentially
forest grass found amongst bushes on poor
soil. Fairly good fodder.
Andropogon pertusus (Willd.); Vern. mal-

; her, makhel, etc.-A sparingly branched, ge-
nerally sweet grass 1/-2' high Nodes bearded
with spreading hairs. Leaves moderately long
and narrowly linear, usually hairy spike-like
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racemes 1".2" long. Awns the lower half
brown, the upper half yellowish-white. Com-
mon on all classes of soil. Known in North-
ern India as one of the species of ''Janewah".
Excellent fodder and silage.

Andropogon annulatus (Forsk.) Vern. belia
marwel, kail, etc-A perennial densely tufted
grass, stems bent at base and then erect, up
to 3', nodes usually bearded. Leaves mode-
rafely long and narrow running to a fine point,
glabrous. Sheaths bearded at the tip. In-
florescence of 2 to 6 terminal, pinkish or near-
ly white. Spike-like racemes; awns light
brown. Excellent fodder and silage grass (one
of the "'Janewah'' species).

Andropogon contortus (Linn,); Vern. ku-
sal, poniajara, butoojara, sookal, etc.-The
perennial well-known spear-grass. The long
awns of the ripe grass twist together and with
attached spikelets form conspicuous branches
entangled in the grass stems. Responds mark-
edly to cultivation. A good fodder grass if
cut before the seed has ripened. It should
be shaken out before feeding to cattle and
horses, otherwise sore mouths may fesult.

Anthistiria ciliata (Linn.); Vern. ghonad,
goniar, etc, A tall annual grass. Stems up

long, narrow, smooth or sparingly ciliate near
the base. The tubercle-based hairs on the

to 5' or more on rich soi} Leaves 6" to 10" t
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spathes and spikelets are a characteristic dis-
tinguishing mark. A common grass occurringin large masses. Valuable as fodder whenyoung and green.
Tseilma laxum (Hack.); Vern. sondal, mu-sar, etc.-A slender usually erect, compara-tively short, tuited perennial Srass seldomover 2' high. Stems frequently red, Leaves

ciliate near the base, the margins rough. In-florescence a flexuous pancile usually occupy-ing half the stem. Found on all but thePoorest soils and in moist water-logged places(borrow pits, ete.).

3" to 6" long, Narrow smocth, but often

Iseilma Wightii (Anders); Vern. mushad,mushan, shania.-Very like the precedingspecies and hard to distinguish from it. Dis-tinguishing marks are that it is usually taller,panicle is longer, more spreading and withlonger branches, spathes are narrower andgreenand keels and margins of the spathesand floral leaves are distinctly tubercled.(Seen with a lens.)
Abundant in heavy and light soils. Thisis an exceedingly good fodder and silage grassand is (probably) the "unscented"? species(I laxum being "scented"'). The two speciesare generally known as musel.
The typical musel grass of the native is thethird Iseilma species which js taller, more slen-der, Jonger and narrower leaved, never with
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red stems, and narrower, longer inflorescence
and spathes. The inflorescence is erect. One of
the best fodder grasses, always found on
heavy black, water-logéed soil.

Cynodon dactylon (Pers.); Vern. hariali,
dub.-A prostrate widely creeping grass with
short ascending branches. Leaves short,
glaucous. Inflorescence of 2 to 5 terminal

sandy lodm. A excellent fodder. Common-
ly used as turf.

pikes, j" togreen or purplish iadiating
long Aions nalas and in moist places on

oegyptiaca (Desf. ) ; Vern.. kakdel,
andi, kandi, etc.-A small annual Srass 6"
18% } gh stems at first prostrate then erectto

much branched and rooting from the nodes.

to the rachis, long. Common on low dry
stoney hills and generally on shallow soil.
Said to be among the best of the annua1 Srass-
es. Best used when green and succulent,Makes good silage but inferior hay.

ga t

eaves 1 " tO long, narrow glabrous or
hairv Inflorescence of 2 to 5 terminal almost
erect digitate spikes 1" to 14

riahtangles
spikelets

2-3 seriate second, spreading at

Chloris virgata (Sw.); Vern. pandhad,
Phundna, ete--A not very tall grass, the
stems flattened, decumbent and much branch-
ed below. T.eaves rather long and narrow
with ciliate margins.

5
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Inflorescence of 6 to 15 pale coloured fea-

from the apex of the flowering stem. The
minute spikelets which readily fall away
when ripe are 2 awned.

thery spikes ] ! to 2" long, risin nearly erect

Common on black cotton soil, A good
fodder for horses and cattle.

up to 800 ibs. per acre: Shahada is cleared
yields 1,800 Ibs. per acre: (In military grass
birs in Saugor, after clearing up trees and
stones, it yields up to 1} tons per acre). The
bést time for cutting is October to December.
In fairly dense jungle kusal remains green till
April and still makes fairly good cattle fodder.

Notes on grass. Kusal in open jungle yields

The quality depends largely on proper care.
The pulas should be turned over and stood
on end and when fairly dry, stacked in cocks
of 1,000 to 1,500 pulas until they can be
carted to a main dep6t and stacked. Slight
discoloration from rain spoils the appearance
but not the quality of the grass, in fact cattle
perfer discolored grass. Exposure to a hot
sun causes deterioration.
With a good érowth of approved grass a

fair average for an 8 hours day for 1 man is
200 pulas of 1 Ib. each. (This allows 2 hours
for rest and food.) Cutting of grass is mainly
done by women and piece work gives the best
results. Avoid large pulas, they take longer
to dry. 1 Ib. is a convenient weight.
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Average weight of a cart-load of grass-

Baled, 0 12 maunds; loose, 6-9 maunds.

distances by cart, baling is advisable as it not

only increases the density but preserves the
colour and quality of the grass. Unbaled
grass in stacks 8' to 10' high weighs about
1 ton for every 700 cubic feet and its density
referred to as 700.
Irani presses condense to 300 to 400.

Each bale weighs 200 Ibs.

Robertson presses condense to 300 to 400.
Each bale weighs 60 70 Ibs.

Howard's bullock presses condense to 140 to
170. Each bale weighs 80 Ibs.

Steam presses condense to 100 to 120.

Each bale weighs 80 Ibs.

Baling wire for Irani Robertson and Howard
presses can be of 16" gauge (but 14 or 12 gauge
is preferable).
Baling wire for steam presses must be of

Bales.-Size of bale 22" x20" x 18", weight
80 Ibs. (Howard steam press and hydraulic

Weight of baling wire required per bale
(annealed black 12 gauge B wire)-12 ozs.,
cost Re. 0-1-1.

Cost of wire, Rs. 16 per cwt.

Baling. For transport by rail and even long
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Cost of baling.-Dreadnought Perpetual
Press, Re. 0-1-6 per bale; Howard's steam
press, Re. 0-2-0 per bale.
The capacity of a (23 tons) railway wagon

for grass baled by Howard steam press or
hydraulic presses is 150 to 180 bales of 80 lbs.
each. (Metre gauge railway trucks about 90
bales.)

LIST OF USES (MEDICINAL, ETC.) COMMONER
SPECIES.

Acacia arabica. Bark and pods used for
dyeing and tanning. Gum astringent used in
Berar after childbirth.
Acacia catechu.-Extract (katha) from heart-
wood (by boiling) used for tanning fisher-
men's nets. Locally used for chewing.
Aegle marmelos.-Fruit medicinal for dy-

sentery, etc.
Ailanthus excelsa.+Leaves and bark used

as tonic.
Andropogon Martini.-Oil from this grass

fragrant and valuable. Said to cure rheu-
matism.
Anogeissus latifolia--Bark and leaves usedfor tanning.
Azadirachta indica-Bark used as febrifuge,leaves as poultice for ulcers seeds as ver.

micide.
Balanites Roxburghii-Seeds, bark and

leaves used as purative.
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Bamboos.-Young shoots powdered give
banslochan (a tonic). Cooked as a vegetable,
etc. Leaves are used as a vermicide for
horses (internal).
Bassia latifolia-Oil from seeds used in

Cooking and burning. Flowers have edible
fleshly corolla and from them a spirit is dis-

Bauhinia racemosa.-Fibre from bark.
Bauhinia used as plates;

rope from bark; seeds edible.
Bauhinia variegata-yYields gum (semla).

Bark used for dyeing and tanning.
Bombax malabaricum. Gum used as

poison.
Bridelia retusa.-Edible fruit.
Buchanania latifolia.-Kernel of fruit extene

sively used as sweetmeat (chironji).
Butea frondosa.-Fibre from root. Yellow

dye from flowers. Gum from bark. Vermi-
fuge from seeds. (Especially useful for
horses). Bark counteracts irritation caused by
Mucuna pruriens (cow itch).
Carissa spinarum.-Fruit edible.
Careya arborea.-Bark used for ropes.

. Casearia Sraveolens.-Fruit used for poi-
soning fish.
Cassia Fistula. Pulp of pods is purgative.

Bark used for tanning. Flowers are cooked
as a vegetable.

tilled.

j
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Cassia. tora.-Leaves edible and with seeds
are used in skin diseases.
-Celastrus paniculata.-Yellow oil from seeds

used for gout and paralysis. .

Cleistanthus collinus-Leaves and bark
contain poisonous juice. Used in fishing, etc.
Crushed leaves said, to prevent coppice shoots
from stumps of cut climbers.
Cochlospermum gossypium.-Gum used

medicinally and burnt for clearing the air.
Floss used for stuffing pillows, , etc.
Dioscorea daemona.-Root edible after

soaking in running water.
Diospyros melanoxylon.-Fruit edible.

Gum said to cure cataract in eyes.
Eugenia jambolana.-Bark used for dyeing

and tanning. Fruit edible.
Euphorbia nivulia--Milky juice a purga-

tive and antidote for snake-bite.
Gardenia lucida-Resin from bark used as

dressing for wounds, etc. Also used, inter-
nally.
Gardenia gummifera. As above.
Gardenia turgida-Gum used medicinally.
Gmelina arborea. Root medicinal.
Grewia spp. Fibre from bark.
Hardwickia binata.-Leaves edible.
Helicteres isora-Medicine from bark used

colic, etc. Fibre from bark.
Holarrhenum antidysenterica. Bark leaves,

fruit and seeds are a remedy for dysentery.

;
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Kydia calycina.-Coarse fibre from bark.

Lagerstroemia parviflora. Leaves and bark
used in tanning.
Litsaea sebifera.-Bark mucilaginous, used

as astringent. Extract used for incense.
Mucuna pruriens.-Hairs of the pod are a

vermifuge.
Nyctanthes arbortristis--Leaves are a sub-

stitute for sand paper.
Odina wodier.-Bark used for tanning.
Ougenia dalbergiodes-Bark is pounded

- and used, to intoxicate fish. Gum used as as-
' tringent.

Phoenix acaulis.-Used as brush.
Phoenix sylvestris. Toddy made from

juice. Fruit edible.
Phyllanthus emblica.-Edible fruits also

used medicinally and for dyeing and tanning.
Pongamia glabra.-Oil from seeds used in

burning, also medicinally in skin diseases.

Pterocarpus marsupium.-Red gum from
bark is an astringent.
Randia uliginosa. Fruit edible and astrin-

gent. Used for dysentery.
Schleichera trijuga. Oil expressed from

seeds.
Semecarpus anacardium. Juice of pericarp

is a powerful vesicant (all skin diseases ;

yields a black marking ink.

s
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Shorea robusta.-Resin from bark used for
- incense . Bark used in tanning.

Smilax macrophylla.-Stems used as 'tooth-
brushes. Berries edible.
Soymida febrifuga.-Febrifuge from bark.

Also yields fibre.
Sterculia urens.-Yields the gum "karaya"?

of commerce. Fibre from bark.
Tamarindus indica.-Pulp of pod is laxa-

tive. Poultices from leaves.
Terminalia arjuna.-Bark used for tanning.
Terminalia belerica. Seeds of medicinal

use.
Terminalia chebula.-Fruit (harra) used for

dyeing and medicinally (purgative).
Terminalia tomentosa.-Bark used for tan-

ning. Tassar silk worm feeds on leaves.
Trema politoria.-Leaves are a substitute

for sand paper.
Vitex medicinal, aro-

matic when bruised).
Vitis latifolia. Edible berry, decoction of

root used for mixing with lime to increase its
cohesiveness.
Woodfordia floribunda.-Flowers give red

dye.
Zizyphus eaten.
Zizyphus xylopyra.-Fruit used for tanning.
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CHAPTER VI.
THE WiLp Birps AnD ANIMALS PROTECTION

Act No. VI or 1912, WITH RULES
ISSUED UNDER IT; SHOOTING RULES FOR
C.P.

Whereas it is expedient to make better
Provision for the Protection and preservationof certain wild birds and animals, it is hereby.enacted as follows :-

1. (1) This Act may be
Short title and called the Wild Birds and

(2) It extends to the whole of British India,
including British Baluchistan, the Sonthal
Parganas and the Parganas of Spite.

extent. Animals Protection Act,
1912 > and

2. {1) This Act applies, in the first ins-
tance, to the birds and ani-
mals specified in the sche-

dule, when in their wild state.
(2) The Local Government may, by noti-

fication in the local official gazette, applythe provisions of this Act to any kind of wild
bird or animal, other than those specified in
the schedule, wh'ch, in its opinion, it is
desirable to protect or preserve.
(3) The Local Government may, by noti-

fication in the local "officialClose time. Gazette, declare the whole

137
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year or any part thereof to be a close time
throughout the whole or any part of its terri-
tories for any kind of wild bird or animal to
-which this Act applies or for female or im-
mature wild birds or animals of such kind,
and subject to the provisions hereinafter
contained, during such close time, and within
the areas specified in such notification: it
shall be unlawful-

(a) to capture any such bird or animal, or
to kill any such bird or animal which

1

has not been captured before the
commencement of such close time;

(b) to sell or. buy, or offer to sell or buy, or
to possess, any such bird or animal
which has not been captured or kill-
ed before the commencement of such
close time, or the flesh thereof;

(c) if any plumage has been taken from any

such close time, to sell or buy, or
to offer to sell or buy, or to possess
such plumage.

4. (1) Whoever does, or attempts to do,
any act in contravention of
section 3, shall be punishable

with fine which may extend to fifty rupees.
(2) Whoever, having already been convic-

. ted of an offence under this section, is again
convicted thereunder shall, on every subse-
quent conviction be punishable with impri-
sonment for a term which may extend to one

4

such bird captured killed during
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month, or. with fine which may extend to orie »

hundred rupees, or with both.
©. (1) When any person is convicted of ar

Confiscation. Act, -the convicting magis-
trate may direct that any

bird or animal in respect of which such

offence punishable under this

offence has been committed, the flesh or any
other part of such bird or animal shall be.
confiscated.

(2) Such confiscation may be in addition to
the other punishment provided by section 4
for such offence.

6. No court inferior to that of a Presi-
dency Magistrate or a magia-

Cognizance of trate of the again shall
offence. anv against thistry

Act.
7. Where the Local Government is of

opinion that, in the interests
of scientific research, such a
course is desirable, it may

grant to any person a icense, subject to such
restrictions and conditions as it may impose
entitling the holder thereof to do any act
which is by section 3 declared to be unlawful.

8. Nothing in this Act shall be deemed
to apply. to the capture or

Savings. killing of a wild animal by
any person in defence of him-

self or any other person, or to the capture or

Power to grant
exemption.

t
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killing of any wild animal in bona fide defenceof property.
9. The Wild Birds Protection Act, 1887,Repeal is hereby repealed.

SHOOTING RULES.
(Applied to the Central Provinces by Noti-

fication No. 1263, dated the 28th October
I907, as amended by Notifications No.
472, dated the 13th July 1912, and No.
888, dated the 27th September 1913, and
to the A Class Forests of Berar by Noti-
ber 1911, as amended by NotificationsNo. 473, dated the 13th July 1912, No.
1124, dated the 28th November 7913, andNo. 13, dated the 3rd January 1914.)

Under sections 25 (i) and 75 (a) of the IndianForest Act, 1878 (VII of 1878).
1. The poisoning or dynamiting of rivers,streams or tanks is prohibited.
2. The Conservator of Forests of theCircle shall prepare in October of each yeara list of forests which shall be closed to the -

public generally for hunting, shooting, fish-
ing, netting, or setting traps and snares. Thelist shall specify those forests which areclosed-
(a) absolutely for Purposes of forest

management Or as sanctuaries for the

fication No. 1119, dat the 22nd Novema
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Protection of game, other than
carnivora;

(b) conditionally, subject to the issue of a
permit in accordance with the rules
hereinafter following.

The list shall be published in the Central
Provinces Gazette and a copy shall be hungup for information in the offices of the
eputy Commissioner and Forest DivisionalOfficer. No permit shal] ordinarily be grant-ed for forests under complete systematic fire-

Protection between the 15th February andthe 30th June, except to approved sportsmenfor the hunting and killing of carnivorousanimals and of such other animals as may be
expressly mentioned in the permit.

3, As soon as the list js published underrule 2, the forests of each division shall bedivided off into convenient shooting blocks
by the Deputy Commissioner and DivisionalForest Officer n consultation, with the ap-Proval of the Conservator of the Circle.

4. Permits under rule 2 shall be of two
kinds, i.e., District and Block permits, and
shall, subject to the control of the Conserva-
tor, be issued by the Divisional Forest Officeron behalf of the Deputy Commissioner.he former shall be valid for any forest in the
district or division for which they are issued,subject to the conditions of rule 2 and to the
reservation in respect of occupied blocks as
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set forth in rule 5. Block permits shall ordi-
narily be valid for one block only, but may
cover two blocks when there are no appli-
cants for the surplus blocks.
Provided that wounded game may be pur-

sued into an adjoining district or block.

5. The following classes of officers, when
travelling on duty, are exempted from taking
out a permit:
All Heads of Departments;
Officers of the Central Provinces Commis-

sion;
Gazetted Forest Officers ;

Gazetted Officers of the Central Provinces
Police;

Superintending Engineers, Irrigation Cir-
c1e;

Other officers whose duties require them to
travel over the whole province.

4

Officers exempted from taking out a per-
mit, as also district permit-holders, may stalk
or track in any forest open for shooting, but
they shall not tie up, beat or drive in any
block for which a block permit has been is-
sued provided the holder of such permit is
himself present in the area covered by his
permit. If such exempted officers or district
permit-holders wish to reserve entirely any
given block for their own sport, they must
take out a block permit for the same.9
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6. Except carnivora, only a limited head
of game shall be allowed to be killed in any
shooting block in any one year. On this
limit being reached the block shall, subject
to the exception in favour of block permit-
holders permitted under rule ll, be closed
for the remainder of the season as a matter of
course. It shall also be within the discretion
of the Conservator to prohibit the driving of
any animals other than carnivora in any speci-
fied block.

7. The Deputy Commissioner and Divi-
sional Forest Officer, subject to the approval
of the Conservator, shall fix the limit of game
which may be allowed to be killed in each
block under the above rule. They shall, at
the same time, subject to. similar approval,
fix for each block the number of head of
specified game to be shot by any one person
under a permit. The number so fixed shall
be on a sliding scale based on the duration of
the permit, according as it is for fifteen days,
one month or over one month.
The aggregate of game of each species al-

lowed to be killed by any one person,
whether holding a permit or not, during the
season (lst November to the 31st October)
in each Forest Division shall be similarly fix-
ed. Provided that, except with the special
permission of the Conservator, the aggregate
of game of the following species allowed to
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be killed by any one. person in the forests of
the Provinces during the year from the lst
November to the 3th October, shall not ex-
ceed the following :-

(1) Two buffaloes.
(2) Two bison.
(3) Three barasingha.
(4) Four cheetal.
(5) Four sambhar.

8. When any officer exempted under rule
7, or any holder of a district permit, shoots
an animal of any of the five kinds mentionedin rule 7, he shall at once inform the ForestDivisional Officer what he has shot and in
which block he has shot it.
9. Game books shall be kept up in the

Divisional and the Range offices in the ap-pended form showing the number of headsof protected animals permitted to be shot andthe number shot up to date.
NoTe.-After the end of each year the Chief Conser-vator will compile, from an annual statement to beSnbmitted to him by each Conservator, a statement

showing the number and kind of Protected game shot
by each officer and sportsman.

10. Exempted officers and holders of dis-trict permits shal! be required, before shoot-
ing in any block, to make themselves ac-
quainted with the number of head availablefor shooting, and this number may not be
exceeded.
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Il. Block permit-holders may exceed this
limit so long as they do not shoot in excess
of the number entered in their permits; but
any excess over the block limit caused bysuch permit-holders shooting up to the full
number of game allowed by their permitswill be considered by the Forest Divisional
Officer when fixing the block limits for the
succeeding year.

12. Every permit shall specify the number
of sportsmen who authorized by it to shoot,and may limit the number of retainers and of
dogs and other animals that may be taken
into the forest.

13. The permit shall have entered upon it
the number and kind of game which may be
killed. .As soon as eaves the shootingblock or district, the permit-holder shall re-
turn his permit to the Divisional Forest Offi-
cer, endorsing upon it the number and kind
of game killed.

4. No application should be made for 2
block permit more than three months, or less
than one month before the date on which it
is desired make use of it: provided that
in the case of a resident of the district, a
notice of fifteen days shall be considered
sufficient and that permits for short periods,
not exceeding ten days, may be granted on
application.
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14-A. No person shall hold more than one
block at the same time except as provided in
rule 4; provided that two sportsmen shoot-
ing together may take two blocks in the same
district for the same period.
The following certificate to be signed by

the permit-holder shall be printed in red ink
on a detachable slip added to the permit :-

"I certify that I have read the rules printed
on the back of my shooting permit and that
I will comply with the same; also that I will
not transfer my permit to any other person
and that I will return it at the earliest pos-
sible moment should I find that I am unable
to utilize it."
The certificate shall be returned to the

Forest Divisional Officer when the permit-
holder receives the license.

15. The duration of a permit shall be
determined by the demand for shooting
blocks. In no case shall it exceed three
months. Provided that Gazetted officers of
the District staff, other than those exempted
under rule 5, and, when the district forms
part of their charge, Executive Engineers,
Assistant Engineers and Inspectors of Schools
may be given a permit to cover the whole
year (lst November to 31st October).

16. Permits are not transferable.
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17. Sportsmen shall not sit up for the pur-
pose of shooting any animals other than
carnivora over water or over salt-licks or over
paths leading directly to water or to salt-
licks

18. The holder of the permit shall camp
only on such regular camping-grounds as

may have been set apart by the Forest author-
ities, or in places specially pointed out to him
by a Forest Officer.

19. A permit may be cancelled at any time
by the officer granting it, or by the Conser-
vator of Forests. Any breach of the Forest
Act or of any rule made under the Act, if
committed by the holder of the permit or
any of his retainers or followers shall render
the ce. mit liable te eancellation. Permits
are liable to be deciareu invalid in regard to

any particular forest in case of fire breaking.
out in any part of the forest, or in case of
unwarrantable interference with forest work.

20. The holder of a permit is not exempt-
ed from liability under the Forest Act, or
any other law, for anything done in contra-
vention of such Act or law, or for any
damage caused by him, his retainers or
followers.. ;

Note.-Section 25 of the Forest Act prescribes penal-
ties for breach of these rules, and section 67 of the Act
empowers the Divisional Forest Officer to compound
any such breach on payment of a sum of money.
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21. Permit-holders may not enter anyforest without previously giving 24 hours'
notice to the local forest official.
22. Every permit-holder must pay for a

forest guard to accompany him and his camp
during the time he is within Government
forest limits, whose sole duty it will be to see
that none of the Forest rules are infringed by
he permit-holder or his followers :

Provided that in exceptional cases in which
permit rights are exercised only at irregularintervals and for short periods, the Conser-
vator of Forests or the Deputy Commissioner
of the district may exempt permit-holdersfrom this payment.

23. A permit issued under these rules does
not authorize the destruction of any kind of
bird other than the game and edible birds
included in the list appended (Appendix A)
and birds of prey. Provided that the shoot-
ing or snaring of any kind of bird may be
permitted to bond fide naturalists for the pur-
pose of scientific collection, in limited num-
bers to be regulated by the Divisional Forest
Officer..

24. A close season is fixed for the birds
and animals entered in Appendix B. The
destruction of any bird or animal during the
close season fixed on such bird or animal is
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prohibited. Any animal of the species men-tioned in rule 7 shot contrary to the -provi-sions of this rule shall be counted in the
Permit-holder's aggregate provided for inrule 7.

25. Nothing in these rules shall preventthe disposal by auction sale, contract, orotherwise of the shooting or fishing withinany iorest or part of a forest, but no suchdisposal shall] be made wihout the specialSanction of the Chief Commissioner previous-ly obtained in each case.
NotE.-Shooting in the C Class forest of Berar is.also regulated by the notification applying to the AClass forests, as further amerded by Notification No. 184,dated the 5th March 1914, as follows :-

Subject to the Provisions of Act XI of 1878 (an Act toconsolidate and amend the Isw relating to arms,ammunition and military Stores) as applied to Berar, any-

(1) The FOisoning and dynamiting of rivers and otherwaters is prohibited,
(2) The hunting, shooting or trapping of the animalsand birds during the closed or breeding seasomentered in Apperdix B is prohibited,

Person may hunt shoot > fish or set traps, bject to theconditions
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APPENDIX A.

List of game and edible birds.

Vernacular
Name. Systematic name. lame.

Pterocles fasciatus ... Bhat titar, Don
garkouri.

Do. exystus wes Do.
Pavo cristatus ... Mor manzur,

Sand-grouse

Pea-fowl
allus ferrugineus ... Jungli murgi.

Jungle-fowl Do. sonneratii oes Do.
Galloperdix spadiceus. Choti jungli

Spur-fow] mursi.
Do. Junulatus Do.

¢ Francolinus vulgaris ... Kala titar

Ortygornis pondiceriana Gora titar.

'Quail ... Coturnix Coromandelica Chinuk.

Partridge# Do. pictus Do.

Perdicula argoonda ... Lawa.
Bush-quail Do. ° Asiatica eee Do.

icroperdix Blewitti ... Sirsi lawa.

Bustard-quail .. , Do. joudera Do.
Turnix pugnas Gundru

Do. dussumieri Tura dabki

Bustard ... Eupoditis Edwardsii ... Hom tokdur..

Lik-florikan ... Sypheotides aurita ... Tun mor.

Spurred-goose... Sarkidiornis melanono- Nukta.
tus.

Goose-teal ... Nettapus Coromandeli- Girga.
anus.

Whistling-teal Dendrocygna arcuata... Silll.
Grey-duck ... Anas peekilorhyncha ... Grampai.
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List of game and edible birds concld.

VernacularName. Systematic name. name.

Corcopus phornicop- Harrial.
Green-pigeon ... terus.

Corcopus chlorigaster.... Do.

Blue rock- Columba intermedia ... Kabutar.
pigeon.

(Turtur meena ... Kalla fachta.
Do.. cambayensis ... Tortru fachio.

Do. risorius ..» Dhor facht a.
Do. senegalensis ... Seroti fachta.

Migratory, marsh and water-birds, such as duck, teal,
snipe, etc., which do not breed in these Provinces and
visit them in the cold season only.

Doves Do. suratensis ... Chitrokaf achta

15]



75

C. P. FOREST POCKET BOOK

APPENDIX B.

Close seasons for birds and animals.
Names. Close time.

1. Sand-grouse ... Ast January to 30th June.
2. Painted partridge Ist June to 30th November.
3. Grey partridze ... Ist March to 30th September. .

4. Pea-hen ... Ist May to 30th November.
5. Jungle-hen Ist March to 30th September,
6. Spur-fowl .+» Ist March to 30th September.
7. Rain-fowl ... Ist May to 30th November.
8. Bush-quail - Ast April to 31st October.
9. Bustard-quai! we)

12. Comb-duck oa)

IS. Spotted billed duck ...)

16. Painted snipe + Ist April to 31st October.
17. Herons we]

20. Rollers wed

1

Ist May to 30th Novem-10. Bustard ber
li. Lik-florikan

13. Cotton-teal Ist June to 30th Novem-
14. Whistling-teal we ber

18. Egrets
Whole year.19. King-fishers
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Deer and Antelope other than Nilgai.

1. Does*, hinds and fawns.)

4. Stags with horns in
velvet.

it

2. Immature
bucks.

Stags and

3 Hornles Stags
hole year

Bison and Buffalo.
Cows and calves
*(a) Does of antelope in Berar may be shot with thePermission, in writing, of Conservator of Forests, BerarCircle.
The above close time will not apply in Tespect tochital hinds in the following areas of Berar for suchperiods, in favour of such persons, and in respect of suchnumber of animals as the Commissioner, id COnsultationwith the Conservator of Forests, may decide :-

Whole year.

(1) Bhons:
a" os Yeotmal

distri ct(2) Tipeshwar
gaon Reserve in the Buldana

f

(3) Tiwsala
a>(4) Gondwakri

ae
(5) Pathroat a,

(b) The above close time will not apply :-
as

(i) In the Jubbulpore, Saugot and Damoh districts50 far as it relates to does of black buck untilfurther orders.
(ti) Inrespect of barasingha hinds in the BanjarReserve of the Mandla distict for such Periodsin favour of such persons and in Tespect ofsuch number of animals as the Commissionerof the Division, in consultation with theConservator of Forests, may decide.Until further notice throughout the Chanda district andthroughout the Baloda Bazar tahsil of the Raipur districtclose time for wild buffaloes will be observed for thewhole year.
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Form of Game Book prescribed by rule 9.

Block

Number Name of Balance

Buffalo Ist head

2nd a

3r,,
1

etc

i

Bison ;

Barasingha...

Cheetal

Sambhar

f

Kind of of head Date sportsman of game
allowed of with available

game. forto be shooting. number
shot. shot. shooting.
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CHAPTER VII.
GENERAL.

NOTE ON SAMPLE PLots.
These are of three kinds :-

(a) Permanent.-These plots have been laid
out in accordance with Howard's Code for
the collection and tabulation of statistical
data'. In them all trees are marked with a
white cross in paint at the point of diameter
measurement and, all carry above the white
paint cross a number also in white paint. Tin
number tickets are now also affixed. Teak
plots are painted in black. Permanent plots
are mainly intended for the collection of in-
crement data in even-aged thinned woods of
Pure crops. They are thinned and measured
every 5 years by the sylviculturist.
(b) Temporary.-A temporary plot, strictly

speaking, is not demarcated permanently.There exist, however, a number of plots in
the Central Provinces which have been
demarcated but in which all trees haye not
been numbered. In many cases such plots
are intended to be permanent. They are for
the present included under this head and maylater be converted. The classification is one
of convenience and, does not indicate that the
plot is on the verge of abandonment.
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(c) Experimental.-These plots are usually
of small area and their general lay-out varies
with the object of the narticular experiment.
Plots are numbered by divisions, e.g.-
Seoni 1-Seoni Permanent Plot 1.
Seoni T2 Seoni Temporary Plot 2.
Seoni E2-Seoni Experimental Plot 2.

All that is required of the Divisional Forest
Officer with regard to sample plots is to see
that the Rangers' return is sent in regularly
and is conscientiously filled. The Range
officer must personally see zo the followingwork :-

(a) Permanent plots-Boundary ditch and
posts maintained. Painted crosses, numbers
and tickets in good order. -Care must be
taken in the case of painted crosses that the
same exact point is painted over.
(b) Temporary plots-Ditches and posts

maintained, also numbers where these exist.
(c) Experimental plots-Maintained ac-

cording to detail of the plot.
One copy of each plot record is with the

sylviculturist and a duplicate copy of each of
the essential forms of each record is with the
Divisional Forest Officer.
The annual Ranger's certificate should reach

the Sylviculturist's office by December 10th
each year. In this certificate such statements
as "'Ditch will be repaired shortly" are quiteuseless. The work should be definitely statedto have been done. White zinc paint should
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be used, except in the case of numbers on
teak trees which should be in black paint.

ANNUAL SAMPLE AND EXPERIMENTAL PLOT.
RETURN, C. P.

Division___* Permanent Sample Plot No.
Temporary Sample Plot No.__
Experimental Plot No.

Range Felling Series____
Coupe Near
Certified that I have personally inspected

and found, the following i-

State of
ditch and Condition of

Ses damaged.

in permanent
plots.

repaired.

Signed
Range Officer,

Range.
*Strike out whichever does not apply.
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(date)the above
* sample

experimental
plot on the

Trees

boundary white paint
posts and numbers and led or remov- Other

whether any whether re- ed. Give damage and

damage painted, if
tree numbers remarks.

has been necessary.
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Forwarded to the Sylviculturist, Central
Provinces, through the Divisional. Forest
Officer, . -______-, date

STOCK-MAPPING.

For the present no standardised conven-
tional signs exist. It is considered that as
these depend largely on exactly what local
types it is desired to show, the stock-mapping
officer should choose his own signs to suit hig

the following for the South Raipur (a) Sal
Working Plan stock map and (b) Mixed
Forests Working Plan stock map, may be
given as examples of signs found successful in
practice. The map is based on locality quali-
ties, the criterion of quality being the average
maximum height at maturity of type-trees :-

own conditions. As an example of signs used

Maximum
heisht vrowth Conventional signs on
of mature trees. 4" map.

Class

Feet.

Sal 1 ..- Over 90 .. Single green vertical
lines.

Do. 2 Do. 70 to 90... Double green horizontal
lines.

Do. 3 .- Do. 50 to 70... Treble green diagonal
ines.
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Maximum

trees. *

p Feet.

Sal 4 . Under 50 .| Green wash.

Teak 1 .- Over 90 .| Single blue vertical lines.

Do. 2 Do. 70 to 90.. Double blue horizontal
lines.

Do. 3 Do. 50 to 70... Treble blue diagonal
lines

Do. 4 . Under 50 .| Does not exist.

Mixed I .| Over 90 .| Single red vertical lines.

Do. 2 Do. 70 to 90...) Double red horizontal
lines.

Do. 3 &4 ... Under 70 « Pink wash.

Bamboos Vertical black lines
(superimposed over the

Forest villages Light brown wash; dark
brown boundary lines
with pillars indicated.

Blanks Blank.
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Class.
Maximum

of mature
trees.

height growth Conventional signs on
4" map.

Teak 1

Do. 2

Do. 3

Do. 4

Sal 1

Do. 2

Do. 3

Do. 4

Mixed 1

Do. 2

Do. 3

Do. 4

Do. 4-b

Feet.

Over 90

... Do. 70 to 90...

. Under 50

. Over 90

.. Under 50

Over 90

.| Under 40

Do. 50 to 70...

... Do. .70 to 90...

. Do. 50 to 70...

. Do. 70 to 90...

Do. 50 to 70.

Do. 40 to 50...

a

.| Single blue vertical lines.

Double blue horizontal
lines.

Treble blue diagonal
lines.

. Blue wash
a

. Single green vertical
lines.

Double green horizontal
lines.

Treble
lines.

Green wash.

green diagonal

ene Single red vertical lines.

Double
lines.

Treble red diagonal lines.

red horizontal

Hatching red vertical and
horizontal lines.

... Pink wash.
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Maximum

trees.

Feet.

Bamboos vee re Vertical black lines
(superimposed over the
conventional sign of the
forest type).

able forest.

Forest villages we Light brown wash, dark
i brown boundary lines

with pillars.

Blanks wee we Blank.

;

Class. height growth Conventional signs on
of mature 4"° map.

Poor unwork- Chrome orange wash.

To illustrate the possible variation in stock
mapping signs we may take the case of teak
mixed, forest of a given quality containing

class species. Here the respective percentages
of teak and first class species might have to be
indicated on the map by writing them.in e.g.,
red and black ink, respectively, thus-

only 15 per cent teak and 10 per cent firs

15 per cent (red ink),.
10 per cent (black ink).

The best inks to use are Watson's Water-
proof British Drawing inks from Governmeng
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Mathematical and Survey Instrument Office,
Calcutta, under the following names :-

Blue ... Cobalt
Red and pink ... Carmine
Green ... Green

NOTE ON CONTROL FORMS, COMPARTMENT
HISTORIES, AND DIVISIONAL NOTE-ROOK
FOR NEW WORKING PLANS.

In view of the antiquated, state of the major-
ity of Central Provinces Working Plans, and
of the fact that in many divisions a start is
being made to assist future Working Plans
Officers by collecting local compartment his-
tory and other information now, concurrentlywith the working of coupes, the followingnotes are included to indicate the lines on
which any such work should proceed to ren-
der its results of use. The prescribed forms
in which control forms, compartment his-
tories and. divisional note-book are to be kept
up have been standardised in recent Govern-
ment orders (Secretariat letter No. 509-183-XV, dated the 25th June 1924, to Chief Con-
servator of Forests. The first essential is sub-division of the forest into permanent compart-ments or units of management.

r

(1) Control book.-This will consist of alaose leaf file containing a series of simple
162
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forms each consisting of two main head-
ings:

(a) Provisions of the plan

One form for cach important pre
(b) Result operations

id
scription of the plan and an entry will be
made in each form in each year detailing
(against the work laid down to be done) the
actual work done (e.g., area aSainst area pre-
scribed).
[N. B. Details of outturn will not be

included, these find their proper place in com-

(2) Compartment history.-This will be
maintained by the smallest permanent division
of the forest.

[NoTE.-In less valuable forests compartments will
be larger and may conveniently coincide with blocks or
even felling series.] It will consist of-

elaborate existing stock map and to
record operations cartographically). It
will be filled in as a stock map yearly
as coupes are marked, and worked.

(b) Description and history of the area and

(c) Details of sylvicultural operations and

in tabular statement whenever possible;

partment histories. ]

(a) Map (trace of 4u or larger scale map to,

stock. This will be filled in at the same
time as (a).

of outturn This will be filled in with
summaries of marking and a
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creeper cutting statement will algo be
entered.

(d) Diary remarks or comments; notes on
condition of the crop and on results of
sylvicultural operations. This form is
intended to contain a running commen-
tary on the changing condition of the
crop; its value will depend largely on
the discretion of the Divisional Forest
Officer.

(3) Divisional Note-book. This is a general
"'dump"' of records of all miscellaneous infor-
mation which cannot find a place elsewhere.
Suggested sheets are, e.g.

Black list of contractors.
Black list of shikaris.
List of prescribed Government servants.
Details of seed years.
Details of insect, etc., attacks.
Lac notes, etc., etc.

General note. Eventually all new Work-
ing Plans will contain these records in the
form indicated above. Details of forms alreadyin use may be obtained from the Provincial
Working Plans Officer.
Upkcep of records.-The above records will

be prepared in triplicate. One copy will be
maintained in the Conservator's office, one in
the divisional office and, the third will be a
flying copy which in the case of the compart-
ment history may be lent to Range officers
when not required by the Divisional Forest

ta
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Officer When control books are submitted
to Conservator the Divisional Forest officer
will at the same time prepare draft entries for.
all compartment histories in which work of

Working Plans should be asked by the Con-
servator to examine and report to him on all
the entries proposed each year for compart-.
ment histories before the latter passes orders .
on them. On approval the Conservato= will
make the entries on his compartment histories

any kind has taken place during the past year
and he will submit them in the flying copy
to the Conservator The Superintendent of

and return 'the flying copy to the Divisional
Forest Officer who will then enter up his

These records must be on §00d paper in.
fice copy

loose d typed
he Tekards

the
ly the record ofsional record

section submitted annually to Con-

cards the
rks

servator
book can

information in the note-
ined at the annual office

inspection
Notes ON DEMARCATION OF Coupes, Forest

Demarcation of coupes.-This is done
annually before marking, each coupe being.

165.

BOUNDARIES 3 ETC

demarcated on the ground by the Range
Officer and, his staf according to the bound-
aries shown on the map. Boundary lines are
10'-15' wide and cleared of all scrub and.
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undergrowth. Pillars are erected at prom-
inent places where natural boundaries do not
exist. One trace is pasted into the marking
register and one given to the purchaser.
Each pillar should, be seen from the next and
numbers should face inwards.
Maintenance -of forest boundaries.-The ?

total width varies from 80' to 100'; of this 20!
is generally malguzari. The malguzari por-
tion is kept clear by malguzars and the re-
mainder by Government. Where Govern-
ment forest adjoins ryotwari, the whole width
ot the line is Government forest, A five-
year scheme is followed whereby regrowth
on 1/5th of the entire length is cut every
year without reference to fire protection.
Existing pillars must be repaired and num-
bers kept clear. Pillars should be numbered
from trijunction point to trijunction point.
Trijunction pillars should bear both a for-
ward and a backward number. Numbers
must face outwards. Each pillar must be
visible from the next. Stone cairns should
be built up properly. The numbering should.

survey sheet.
To ensure proper check of line burning and

demarcation work it is necessary to prepare
maps showing in different colours the portion
to be done in any year in the scheme. When
pillars are checked the distance between them
should also be checked.

be clockwise Pillars are checked with 48
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_
The cost of clearing regrowth exclusive of

schem@

ually Rs.1 to 2
burning under the five-year

to 2
is

STANDING ORDERS FOR FOREST VILLAGES.
Standing orders to be printed and pasted in

every forest village mukkadam's note-book
(vide C. P. Forest Manual, paragraph 80, andRution No. 4, Conservators' Conference
1922)

Mukadam's note-book.
Name
Forest village
Range
Division

1. (a) The Forest Department and forest
contractors have the first claim to forest vil-
lasers on payment.

(5) Forest villagers will not accept employ-
ment from any other department, company
Or any other person without the Divisiona)
Forest Officer's or Range Officer's sanction.
(c) Forest villagers will obey the orders of

the Divisional Forest Officer. Non-compli-
ance with orders; bad character, or disobedi-
ence will result in remdva] from the village.

and for this will be held responsible.

for the characters of forest villagers He will
2. The mukaddam will be held responsible

be given commission for recovering land rent
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3. hoy nts of the villagegiven ecavi the

will be considered as jointly and severally

liable for the recovery of the amount with

interest.
4. The forest villagers will be responsible

for clearing and burning fire lines round the -

village as well as for clearing internal lines.

No tree may be cut without the Divisional
Forest Officer's sanction.

5. No forest subordinates or any individual

can take any kind of work from forest vilagers

without writing the detail and necessity ©

work in the mukaddam's note-book. What-

ever the necessity may be it must be written

in the mukaddam's notebook. The wages

paid should also be noted.

If written orders are not given to the

mukaddam for the supply of labour he will

not be held responsible except on the occasion

of forest fires, when all must turn out at once

without question.
6. The mukaddam should show hisnote-

ta

mukaddam

book to all gazetted officers and to the Range
Officer when they visit the forest village He

on behalf of the village. If the mukaddam

makes any complaint the Range Officer should

write it in his (mukaddam's) note-book as

also the action taken on the complaint, and

report to the Divisional Forest Offcer.

should make any complaint he may wish
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7. No outsider can settle in a forest village
'without the Divisional Forest Officer's written
permission, which must be quoted in the
book.
8. Rates at so much per plough for black

cotton soil and so much per plough for ordi-
nary land will be charged.

against each man must be entered ir the
book :-

Land revenue, number of ploughs, num-
ber of cattle owned, number of cattle
allowed free, free grants, grants and
recoveries of taccavi, warnings or
praise,

10. All pages in this book must be num-
bered in ink.

9. Every year details showing the following

SPECIMEN VILLAGE NOTE-BOOK.
(General responsibilities.)

Names of villagers.

No. of No. Land |No. of cattle Pay cavi
No. of Tac-

Name. plo-
on reve- cattle

ughs pay- on ment

ment.ment nue. free. pay-
for out-

cattle tand-
i n

Total
i

Divisional Forest Officer.
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Example.-11-10-14. Two coolies required
to carry my saman to Shivtarai. Payment of
8 annas made.

(Sd.) Ram Bux,
Ranger.

Example.-12-10-14 One cart required to
carry furniture to Chappara. One rupee
paid.

(Sd.) Lat SING,
Forester.

Notes ON ANIMAL MANAGEMENT.

Treatment of elephants.-The advice given
in "Elephants and their diseases'? (Evans)
cannot be followed too closely. The follow-
ing general remarks are offered :

The grain ration should, always be fed before
dark in front of the senior officer or subor-
dinate present, with plenty of grass, or plan-
tain leaves and stems, etc., to make bulk. A
good supply of salt. is of first importance.
The fullest possible supply of fodder must

be arranged for at all times and if possible
it should be varied, 2 or 3 different kinds
being given daily. The animals should never
be kept standing about with no fodder in front
of them but whenever grass or bamboos are
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available in the forest near by must be shackl-
ed and let loose to graze. A daily bath and
at least 3 thorough rubbings weekly with a
brick are conducive to health.
After the end of February marches should

commence before day-break and not last more
than 3 hours.
Dragging elephants must be examined on

return from work and taken off work at once
if there are any indications of sores or

te

bruises Constant care is needed to see that
elephants are not taxed beyond their powers
on dragging work. Excreta should be occa-
sionally examined for worms.
Treatment of dragging buffaloes-As with

elephants the main points to watch are feed-
ing, salt ration, watching for and prompt
treatment of sores.
The officer in charge of the dragging camp

must personally inspect sick animals and must
see that they are properly fed and attended
to.

h
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CHAPTER VIII.

girth.
diameter.For teak and sal 0.3119 instead

INCHES.
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GENERAL STATISTICS WITH SPECIAL REFER-
ENCE TO TEAK AND SAL.

TABLE OF DIAMETERS FOR GIRTHS.

Girth Dia-
meter. Girth

Dia-
meter. 'Girth

Dia-
meter Girth Dia-

meter

2-0 06 0-9 4-0 1°6

21 0-7 _10 13 16
22 O7 10 8642 13 16
23 0-7 10 43 17
24 07 4°4 1°7

45 1725; o8 1 15

1826 08 4°6 17
27 08 47

13 5°8
5

-28 09 4°8 1 8
29 0-9 4°9 15 1°85

2°8
61! 19 2°8
62; 19 72 22 2°6 2°92

2°9
63 20 73 #3 £483 26 29
64 20 74 °&2:3 2°6
65 20 $75 23 27 30
66 76 27 30
6-7 7724 2°7 30
68 78 2°4 27 31.
69 22 79 25 2°8 31



GENERAL STATISTICS REGARDING TEAK AND SAL

INCHES.

Girth. meter. Girth. Girth. meter. Girth. meter.

10-0 31 110 3°4 12°0 3-7 13-0
16-1 32 111 35 121 3°8 "13-1 4-1
10°2 32 112 3°5 122 3°8 132 4-1
10°3 3°2 11°3 3°5 123 3°8 13°3 41
10°4 32 114 3-6 12°4 3:9 13-4 4-2
10°5 3°3 11°5 36 12°5 39 13°5 4-2
10°6 3°3 116 36 12°6 39 13°6 4-2
10°7 3°3 117 36 127 40 137 43
10°8 3°4 118 3°7 12°8 40 13°8 4°3
109 3°4 119} 37, 129 40/ 13-9 43

140 44 150 160 50; 17-0 5°3
14°] 44! 151 47 161 50) 171 53
142 4°41 15-2 4°7 16°2 51 17-2 5'4
14°3 4°5 153 48 16°3 51 173 5°4
144 45 154 4°8 16°4 17-4 5°4

14°6 46; 15°6 49 16°6 52 17°6 55
14°7 46 15°7 49 161-7 52 177 5°5
14°8 4 6 15.8 49 16°8 5-2 17°8 56
149 46 15°9 50 16°9 5°3 17-9 56

18-0; 56 19°0 59 200 6°2 210 65
18-1; 56 19-1 6°0 20°1 6°3 211 6°6
182: 57 192 60 20°2 6°3 212 6°6
18-3 57 19°3 6°0 20°3 6°3 21°3 6°6
184 57 194 61 20°4 6°4 214 6°7
18°5 58 19°5 61 20°5 6°4 21°5 67
18°6 58 19°6 6°1 20°6 6°4 21°6 67
187 58 197 61 207 6°5 21°7 68
18°8 59. 198 6°2 20°8 6°5 218 6°8

173

41
if

5°5

H

189 59 199 62 209 65. 219 68
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25
25
25
25
25°
25

25
25°
25°

33
33'
33'
33°
33'
33.
33
33
33
33

24
24

24
24°
24°
24°
24°
24°
24°

28-0
28 1

28°2
28 3
28°4
28°5
28°6
28°7
28°8
28-9

32°0
32°1
32°2
32°3
32°4
32°5

233
23
23
23
23
233

22
22
22
22
22
22
22
22
22
22

26
26
26
26
26
26
26
26
26
26
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38-6 120 39°6 12-4 40°6 127 41-6 13°0
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GENERAL STATISTICS REGARDING TEAK AND SAL.

INCHES.

Girth. Dia- Girth. Di®-
meter. meter. meter. meter.
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INCHES.

Dia-
meter Girth.

15-9

AA
A

14°7
14-7
14°7
14°8
148
148
14°8
149
14°9
149

15°9
160
16-0

17-4

48-0
48-1

46°8
46
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GENERAL STATISTICS REGARDING TEAK AND SAL

INCHES.

Girth. meter. Girth. meter. Girth. meter. Girth. meter.
Dia- i Dia-Dia_ Dia _

58-0 181 590 18°4 60-0 18-7

58-1 18-1 59-1 18-4 60-1 187

s8-2 181 592 18-4 60-2 187

58-3 18-2 59-3 185 60-3 18-8

58-4 182 59-4 185 60-4 18-8

58°5 18-2 595 185 605 18-8

58-6 18-2 59°6 18°6 60°6 189

58-7 18-3 59-7 18-6 60-7 189

588 183 59°8 18°6 668 189

58-9 183 59-9 187 60-9 19-0

= *3093.girthNore.-For Chir pine diameter
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TAPER CONSTANTS FOR SAL.
(From U. P. Forest Pocket Book.)

4}

Half Half Half
length Taper length Taper length Taper
of bole constant. of bole constant. of bole con-
in feet. in feet. in feet stant

5 878 15 '773 2; -708

6 "B62 16 '765 26; -702

7 *850 17 "157 27 "696

8 "839 i8 *750 28 -690

9 *828 19 °743 29 "684

10 +818
|

20 '737 30 678
11 90821 731, 31 -672

12 '799 22 °725 32 °666

13 790-23 719 33] 660
14 mei! 24 713| 34 +655

[For a tree of bole 36 long and
diameter over bark at breast height of
16'3"]. Half length of bole=18', taper-- constant from table=°750. Then diameter
under bark at half height :16' 3'' x 750 : 12'2''.
The calculation for girths is the same"
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GENERAL STATISTICS REGARDING TEAK AND SAL

No. OF STEMS PER ACRE, C. P.
(Average quality-from phinned Sample Plots,

C P.)

Teak. Sal.

Diameter. Noam

662 Qn 900

790 42 460

170 6" 275

-
|

125 ge 170

14" 70) From a
58 Conti. 1° *

ws" sit nua-
138 8° >

20" 454 only. * 20°
©

42

No. of stemsDiameter. to the acre.
No. of stems

4°

6"

10° 11810°: 100

k i
a

i
12" 83 7812°

Norte.-The above (especially for sal) refer to plots very
heavily thinned (cf sal figures on p. 111, U. P. Forest
Pocket Book).
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C. P. BARK THICKNESS FIGURES.
(From measurements of C. P. type trees.)

4}

180

:

20 1-10 20 2°35
21 113 21 2°42
22 1-15 22 2°48
23 1-17 23 2°54
24 1-19 24 2°60
25 121 25 2°65
26 1-23 26 2°70
27 125 27 2-74
28 127 28 2-78
29 1-28 29 2°83
30 130 30 2°87

T eak Sal.

Over bark Bark thickness (dia
meter' to be deduct- Over bark Bark thickness (dia-
ed to get under

diameter in diameterin Meter) to be deduct-

bark diameterinches. inches ed to get under
bark diameter.

3
2 -6202

*27 3 80
4 35 4 -90
5 *42 5

1:026 -48 6 112
7 54 7 1-22
8 "61 8 1-32
9 9

4 10
1-42

'72 10 1°51ll '77 11 1-6]
12 *82 12 1-70
13 *86 13 178

at 14 90 14
15

1°87

16
94 15 196
-97 16 2°04

17 1-01 17 2°12
18 1-03 18 2°20
19 1-07 19 2°28

deduct 1" out of everyNorz.-The rough rule to allow for bark isto
12' of Over-bark girthmeasurement, i. ¢,, about 16 per cent.



GENERAL STATISTICS REGARDING TEAK AND SAL

C. P. VOLUME TABLES FOR SINGLE TREES.

TEAK.

Volume of timber in the round including bark
(local C. P. definition)-quarter girth
measurement by girth classes and height
classes to the nearest 1 cubic foot.

Height class (in feet).
Girth class
(in inches).

11-30 31-50 51-70 71-90 91-110

Over 7- 10 ees wee

» 10- 13 1 ] 1}
» 13- 16 1 1k 1}
» 16- 19 1 2 34

» 2o- 31 14 4 7 10
» 3l- 37 2 54 10 143
>, 37 43 3 8 14 20
43- 49 4 104 184 26 36

», 49- 55 54 143 24 334 44
» 55- 61 74 19 304 41 524
> 61- 67 10 234 37 494 62
» 67- 73 13 284 44 58 72
» 73-79 ... 34 514 674 83

1 24 419- 22
3 522-- 25 14 7

a9

i

», 79- 85 40 591 77 94%
», 85- 91 67 86 1051
» 91- 97 754 96} 1181
»» 97-103 83 1054 1291
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SAL.

Volume of timber in the round including bark
(local C. P. definition)-quarter girth
measurement-by girth classes and local-
ty quality classes to the nearest 4 cubic
oot.

Local quality.
Girth class
(in inches).

II

Over 7- 10

1 1 1

» 16- 19 1} 13 21
21 3 419- 22

», 22- 25 3 43 6

» 25- 31 44 6 91
» 31- 37 7h 11 15

» 37- 43 ll 16 214
» 43- 49 15 214 281

» 49- 55 201 28 364
35 454

321 424 544
EB 55- 61 26

39 a
» 50 644

os 61- 67

46 59 75
67- 73
73- 79

79- 85 54 684 861
PY 85- 91 614 774 97%

» 91- 97 70 874 1093
97-103 98 12784
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GENERAL STATISTICS REGARDING TEAK AND SAL

NOTE ON USE OF VOLUME TABLES,
The qualities referred to are those stand-ardized for the province, viz. :-

Quality I... Over90' (Average maximum
height of mature

» IV... under 507 ... Do.

The figures given are based On averages andare intended to be applied to averages. The
height class figures are the most accurate butdemand noting the height of each tree at thetime of enumeration. The average girth and
average height of each girth class should becalculated and the appropriate volume foreach girth class read off.
In using quality class figures the determin-ation of the locality quality depends on jn-dividual judgment.
The figures given are idea1 figures only andit must be remembered that local deductionsfor rottenness, etc., must be made,
The Central Provinces quality classes re-ferred to apply to all species. Quality IV

may be further sub-divided into-
IV-a vos 41'-50'
IV-6 « 31'-40'

185
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Teak Outturn Volume Table. (Bori Range,
Hoshangabad Division).

Volume of timber given is actual converted
solid volume worth removing 40 miles to
railway-
Girth class
{in inches).

Av. vol, of

tree (inc. ft). tree (in c. ft)
timber per

Girth class of

(in inches timber per

18-23 3°2 54-59 182
24--29 wee 50 60-65 20°9
30-35 70 66-71 261
36-41 9°8 72-83 .... 30°7
42-47 13°0 84-95 39-1
48-53 180 96 and over 41°2

Norte.-The teak in Bori is mostly quality II.

MAIN C. P. Coppice SPECIES.

Showing mean development of average
shoots (unthinned) at different ages in typical
C. P dry Mixed Forest type of Quality Ill
to IV

Species. Age.
Mean girth ean height
in inches. in feet

5 2°9 10°5
10 6°0 16-1

Phyllanthus emblica 15 80 20°0

25 12°3 24°0(aonla) 20 10-0 22°9

14-2 26°0
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Arnonm
«

AN
C

febrifuga,

c 5 6°5 17-0
10 10°5 23°0

Shorea robusta (sal, 4 15 13°5 27-0
sarai). 20 16°0 29°6

25 18-0 31°5

in feet.
Species Age Mean girth Mean height

in inches.

7 I
13 8
18 8
23
26 9
30 I

3°4

Chloroxylon Swiete 10 6°3
nia (bhirra, ghirra, 3

15 9-0

5

satinwood) 20 1 1 0
25 13 5

156

5
10

Anogeissus latifolia} 15
5-2 5
7°4

(dhaora). 1} 20 9-4 3
25 91 1 4
30 213 1

3°5 8-05

parv 10 6°3 14-0
f ora (lendia, ser 4

15 85 18°5
20 10°2
25

21°3
23°5

30 13°3 25-0 i
1 i 8

h a)

6 52 65
10
15
20

Soymida
(rohan)

5-4 1 1 3
1 4 87 7

10-0 18 0
11 825 212

30 13-5 22°7
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Species. Age.
Mean girth Mean height

of feet.in inches

Aegle marmelos
4

(bel).

Pterocarpus marsu-
pium (bija).

Cleistanthus collinus
(garari, karra).

Bassia latifolia (mob-
wa).

Terminalia tomen-
tosa (saj, ain).

5 42 71
10 75 13°6
15 9°5 20-0
20 111 25°5
25 12-2 31-0
30 13-2 35°0

5 30 8-5
10 57 14-2
15 8-0 18-9
20 10-1 229
25 11°8 26'2
30 18°4 2°86

5 3°3 9-0
10 6°0 141
15 8-0 17-7
20 9°6 20-9
25 113 23°83

30 13-0 26.0

5 31 8-0
10 56 13°6
15 80 17°0
20 99 19-3
25 11°6 211
30 132 22°7

5 4°4 10°6

1s 10°7 92-3
20 12°9 26°7
25 15-1 30-4
30 17°4 33-3

4

4

10 8-2 18-1
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GENERAL STATISTICS REGARDING TEAK AND SAL.

Species. Age.

f

(teak, sagon).

Diospyros melanoxy-.lon (tendu).

c

Ougenia dalbergioi- 4
des (tinsa, tiwas).

Mean girth Mean height
in feet.in inches,

43
|

10°6

7-2 166

9-9
|

21-1

12-1 24-9

14-2 28-3

161 31-4

27 7-9

52 12°5

7-3 16-0

9-5 190

11-4 20°8

13-0 21°8

25 71

5-0 11-0
75 15-5

10°0
| 18-9

122 21-0
141 22-0

189
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10

15
Tectona grandi

20

25

30
N

5

10

1

3

6
0
3
1
7

6
1
3
7

4

3

15

20
h i

25

30 hk

5

10

15

20

25

30
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CHAPTER IX.

USEFUL CONSTANTS AND TABLES.

GENERAL TABLES, CONSTANTS, ETC.

I} =approximately 3°1416 or or aan

Diameter of circle x 1! = Circumference of circle.

7 1122

(Diameter of circle)? x °7854= Area of circle.

(Diameter of sphere)? x 1'= Area of surface of sphere.

(Radius of sphere)* * 5 =Volume of sphere.

surface of cone
Area

v dius)? (height)?

or I x radius (slant height + radius).

IT

Volume of cone=3 (radius)? height

t
bas height

t angle

or Vss-a) (s-)) (S-°! where S=half the sum of the

3 sides a, 5, ¢.

Area of ellipse =0°7854 x Major Axis x Minor Axis.

a 190
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Interest table according to C. P. Forest Vil-
lage Taccavi advance rate of Re. 0-0-1.25

per month. Simple interest is charged.
_-_

Interest

month.
-- -_

Rs. a p

4 0 0 5

5 0 0 6°25
6 00 75
7 00 875
8 0 0 10

0 0 11°25
0 1 5
0 2 103
0 4 205 25
0 6 307 35

0 8 409 45
0 10 5

Rupees. per

1°250 0
2°50 02

3 3°750 0

9
10
20
30 15

40
50
60
70

90
100

194



USEFUL CONSTANTS AND TABLES

DAILY WAGES TABLE

31 days
month in month.

28 days 29days 30 days
in month. in month. in

Monthly
pay.

Per day. Per day.. Per day. Per day

Rs. a. Re. a, Re. a. Re a. p Rs. a p.

0 0 30 0 30 0 30 0 30 8
0 0 60 0 60 0 70 0 71 0

0 0 10 0010 0 010 0 0 91 8
0 1 00 1 10 1 10 1 22 0
0 1 30 1 40 1 50 1 52 8

0 1 ll 0 1 1410
0 1 70 1 70 1 81 93 0

0 2 03 8
0 2 10 2 20 2 20 2 34 0

0 9 10 4
0 2 40 2 50 2 60 2 74 8

72 85 0
0 2 11 0 210 "i0 3 00 3 25 8

0 3 10 3 20 3 40 3 56 0
0 3 40 3 60 3 70 3 96 8

0 3 10 039 037 a0 4 07 0

0 3 100 4 00 4 20 4 37 8
0 4 20 4 30 4 50 4 78 0

0 4 10 4 50 4 6.0 4 88 8
0 4 10 0 4 80 5 00 5 79 0

i
0 4.0 5 10 5 30 5 59 8

10 0 0 5 20 5 40 5 60 5 9
10 8: 06 0 0 510 0 5 50 5 7J] 0: 06 3: 0641: 0 510 0 5 8
11 8 06 7] 06 4! 062: 0 511120: 610 0 6 20 6 50 6 7

12 8 0 7 2: 0 611 0 6 50 6 8
f

195 if
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DAILY WAGES TABLE-contd.
3

Monthly
pay.

25 0

196

P Re. a p-

0 9 0
0 9 3
0 9 7

9 10
0 10 1

0 0 7
10 10

0 1 1 1
0 1 1 4
0 1 1 7

110
0 12 2
0 12 5
0 2 82 Il

31 days
in month

28 days 29 days 30 days
in month. in month. in month.

Per day. Per day. Per day. Per day.

Rs. a. Re. a. p Re a. Re.

130: 07 5: 07 2 0 611 0 6 9
13 8 0 7 00 7 20 7 50 7 9
14 0 0 7 30 7 60 7 90 8 0
14 8 0 7 60 7 90 8 00 8 3
15 0 0 7 90 8 00 8 34 8 7

15 8 0 8 10 0 8 00 s 30 8 7
16 O; 09 2: 0 810 0 8 30 8 6
1% 8 09 5! 09 1 0 810 0 8 6
17 0 0 8 90 9 10 9 50 9 9
17 8! 0 10 0 0 9 40 9 8
18 0 010 3: 0 911 0 9 7
18 8 010 7: 010 2 0 910
19 10 10 10 10
19 8 011 2: 010 9 010 5
20 011 5| 011 04 010 0 1 4 4
20 8 011 9! 011 4] 01011
21 0 12 il 11
21 8: 012 3{ 01110 011 6
22 0 012 7: 012 2 OF 9
22 8 01210 012 5 012 0
23 13 12 12
23 8° 013 5 013 Of 012 6
24 0 013 9! 013 3 012 10
24 8 014 0; 013 6 013 1

0 14 13 10 13



USEFUL CONSTANTS AND TABLES

DAILY WAGES TABLE-contd.

28 days 29 30 d:
in month ays 31 days

in month. monthMonthly

Per day. Per da Per day. Per day

Rs. a. Re. ap. Re. a. p. Re. a. p. Re. a. p.
25 8 1 9 13 13 2
26 01410 014 : 01310 0 13 5
26 8 015 2 01f 7, 011 2: 013 3
27 015 5 014 11' 014 5: 01311

0 14 77 05 9 015 2. 014 8
5

28 id
28 § 1 0 0 15 0 14 920 166 61 6 015 0
29 0 10 0 9 15 i}

0 0 60 1 1 0
330 & 1 10 9 u

31 4 119 111 i210 7106 0
i

1 1 0 10 1 031 & 1 10
8 61 1

27 i} 01

1 41 1 11 1 0 91
9 7

1 1

an
10

1
>; 1 7 633 8 7

1 1 021

17 12272 Y 17
8 1 9; 1 3 8 12 5 2110

8 1
735 1

12 48 1 4 3 1
7

11

11114 1 32: 127
36 8 1410 14 % 3 6: 12%13137 7

1 4 1 4 1
737 > 4
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USEFUL CONSTANTS AND TABLES

Diameter corresponding to a given girth [true
circles of girth = iT],diam.

Girth Diameter Girtn
(inches). (inches). (inches).

1 "32 26
2 64 273! 95 28
4 127 29
5 159 30
6 191 31
7 2°23 32
8 2°55 33
9 2°86 34

10 3°18 35

jl. 3°50 36
12 3°82 37
13 4°14 38
14: 4°46 39
15 4°77 40

21 668 46
22 7-00 47
23: 7°32 48
24 | 7°64 49
25 796 50

Diameter. Girth Diameter
(inches). (inches). (inches).

8°28 51 16°23
8°59 52 16°55
8-91 53 16°87
9°23 54 17°19
9°55 55 17°51
9°87 56 17°83
10°19 57 18°15
10°50 58 18°46
10°82 59 18-78
1114 60 19-10

11°46 61 19-42
11'78 62 1972
12°10 63 20°05
12°41 64 20°37
12°73 65 2069
13°05 66 2100
13°37 67 21°33
13°69 68 21°65
1401 69 2196
14°32 70 22°28

14°64 71 22°60
14°96 72 22°92
15-28 73 23°24
15-60 74 23°55
15°92 75 23°87

16: 5°09 41
17 541 §* 42

4318 | 5°73
6°05 4419
6°37 4520
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C. P. FOREST POCKET BOOK

Diameter corresponding to a given girth-concld.

Girth Diameter Girth Diameter Girth Diameter
(inches). (inches). (inches). (inches). (inches). (inches).

200

2419 91 28°97 106 33°74
77 24°51 92 29°28 107: 34°06
76

78 24°83 93 23-60 108 34-38
94 29°9279 109 34-70

80 25°46 95 30°24 110 35°01

81 25°78 96 30°56 111 35-33
82 26°10 97 30-88 112 35°65

84 26°74 99 31°51 114: 36°29
83 26°42 98 3119 113 35°97

85 27°06 100 31°83 115 36°60

86 27°37 101 3215 116 36°92

A 87 27°69 102 32°47 117

88 2801 103 32°79 118 37°56

89 28°33 104 33°10 119 37°88
33°42 120 38°1990 28°65 105



USEFUL CONSTANTS AND TABLES

I Girth corresponding to a given diameter [true

a

0

19 12 37-70 29] 91-11 46} 144-51 Bo

Is 47°12 32 100-53 49 153-94
E.

circles of girt
diam

er

i

4
6
8

J 3°14 18 56°55 35 109-96
2 6°28 19 59°69 36 113-10

1

33
9°42 20 62°83

12°57 211 669/ 38 119-38
37 116°243

4

97
15°71 22! 62°11 39 122°5255

29
60

18°85
21°99 24

23 72°26 40 125-66 i
75-40 41 128-81

25°13 25 7854 42 131-95

6
7

g2 9 28°27 26 8126 43 135-09
8

10 31°42 27 84°82 44; 138-2324
56
88 11 3456 28 8796 45 14157

13 40°84! 30 94-25 47 147-66
14 43-98 3 97°39 48 15080

16 5027 33 103°67 50 157°00
17 3953-41 34 106°81
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C. P. FOREST POCKET BOOK

Cubic contents of logs or cylinders [4 sirth]? x

length.

MEAN GIRTH.

Le
ng

th
in

fe
et
.

1? BH an 4" 5" 6" 7" 8!

0-004 0-007 0-011
ft. ft.

Cubic Cubic Cubic Cubic Cubic Cubic
ft. ft ft

0-016 0°021
;
0-028

0-042 0-0550°031
0047
0-062
0-078

0-094
0-109

0-014 0022
0021 0-032
0-028 0-043
0 035 0054

0 00258 0 0104 0023 0-042 0-065
0 00301 0 0121 0027 0-048 0-076
0-00344 0-0138 0-031 0-055 0-087 0-125

0-062 0-098 0-140
0-069 0-108 0-156

0 076 0-119 0-172
0-083 0-130 0-187

0051 0-090 0-141 0-203
0097 0152 0 219
0-104 0-163 ;

0°234

Q-111 0-174 0-250
0-118 0-184 0-265
0 125 0-195 0°281

0-064 0-083
0-085 0-111
0106 0139
0°127 0°167
0-149 0194
0-170 0°222
0-191 0°250
0-213 0278
0-234 \

0-305
0-255 0°333
0-276 0361
0 298 0 389
0-319 0 416

0-340 0-444
0-361 0°472
0-383 0-500
0-404 0°528
0°425 0°555

1

2
3 0-0012
4
5 0-00215 00086
6
7.
8

i

9 0-00387 00156 0035
10 0-00430 0-0173' 0-039

11 000473 00190 0-043
0-00516 0-0208 0047

13 0 00559

0-00688 0-0277 0-062
17 0-00731 0-0294 0-066
18 0-00774 , 0 0311 0 070
19 0-00817 0-0329 0-074 0 132 0-206 0-297

20 0-00860 0-0346 0-078 0-139 0-217 0-312

= G? x °0625.G
Note.-Quarter girth sectional area = 4

True sectional area G? x 0796.

Thus true volume is converted to quarter girth volume by

deducting 21°5%.
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USEFUL CONSTANTS AND TABLES

Cubic contents of logs or cylinders-contd.

MEAN GIRTH.

g'

Le
ng

th
in

fe
et
.

12" 13" 14', 15" 16"10" 1l'

ic

'Cubic Cubic Cubic
ft.

0-035 0-043 0-052 0
0-5070

1.
2
3 0-105
4 0-0141
5 06-176

6 0-211. 0-260 0-315 0
7 0
8 0

0-087 0-105 0
0-130 0-157 0
0-174 0-280 0250
0-217 0-262 0°31 2

0-304 0-367 0
281 02-0347 0-420 0

0 316 391 0-472
351 0+ 13 | 9-525 07 33

11 .387 0-477 0-578 0-687 0-6847
0422 0521 0630 0°75 0-880

Cubic Cubic
ft. ft.

06 2 0-073
125 0°147
19 7 0°220

0-293

500 0-587)
562 0-C60

0-367

375 0-440 0 510 0-586 0-667
437 0°513 0-595 0-683 0-778

ft.

0°255
0-340 0391 0°444
0°4225

0680-
0-765
0°851

01-936
1-6021

0953 1106
1068 1-190

1 7 1-446
-1 20 1-531

1-701

0-085 0-098 0-111
0-170

5040 1276

1°174 1361 |

1-616

Cubic Cubic Cubic
ft. i ft.ft

i

0-195 | 0°222
0-293 0°333

0-488 , 0°555

0-781 0-889
0-879 1-004
0-976 1-3111

1-074 1222
1-172 | 1-333
1-269 1-444
1-0367 ' 1555
1-62465 1-667

1562 1-778
1-660 1-889
1-758 2-000
1-855 2-111
1-953 2-222

207

7
4

2
0
8

5
3
1 9

39 10
16

44 12
13 072

00
14 492 -608 0735 0 875

0 683 0°812

28
1s 0°527 9651 788 093

55

16 0-562: 0°694 0-840 1 000
17 0°597 0
18 0 633 0 781 0-945 1

738 0 893 1062

19 0-668 05-825 0 98 1 187
125

5.

by 20



C. P. FOREST POCKET BOOK

a2" j 23"

Cubic contents of logs or cylinders contd,

8 MEAN GIRTH.

4
17" 18" 20" 21" a4"

ft. ft.

1 0-125 0-141 0 1s7
2 0-251 0-281
3 0-376 0-422
4 0°502 0°562
5 0 627 0 703

6 0752 0 844
7 0878

|

0-984
8 1-003 1-0125
9 1-129 1-0265
10 1-254

|

1-380
12 1-505 1°687
13 1°630
14 1°756

1-881

1-547

1-828
1-969

1°406

2°109

1

1

1 ft.

g 313
0-470
0-627
0 783

0 940
5-097
1°253
1°410
-567

1-723
1-380
2-037
-2193
2-350

16 2°007
2°132

18 2°258
19 2°383
20 2°509

2-250 2507
2-390 2-663
2°531 2°820
2672 | 2-977
2°812 3-134

Cubic Cubic Cubic 'Cubic Cubictft. ft.

0174'0 191
0 347 0 383
g°521

|

0-574
0-694 0-766
0 868 0 957

1 148
1-340
1531
1723
1-914

2°105
2297
2°488
2680
2°871

3°062 4°000
3°254
3°445
3°637
3°828

1 042
1-215
1-389
1562
1-736

1910
2°083
2°257
2°430
2°604

2778
2°951
3°125
3°298
3°472

{t.

0 210 0-230 0-250
0-420 0
0°630 0°689 0-750
0-840 0-918 1000
1 050 1

1-260 1-378 1500
1-470 1-5607 1-750
16840 1
1890 2-066 2°250
2101 2°296 2°500

2°311
2521
2°731 2°985 3-250
2941 3°214 3-500

3°361

3°781 4

3°991
4°201 4°592 5-000

3151. 3°444 3-750

~

ft.
Cubic Cubic Cubic

1 ft.

459 0 500

148 1-250

837 2°000

526 2°750
755 3000

133 4°500
362 4-750
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Cubic contents of logs or cylinders-contd.
USEFUL CONSTANTS AND TABLES

10 2

16 4-340
17 4-611 4-988 5379
18 4°883
19 5 154 5-575 ; 6-012
20 5°425

MEAN GIRTH.

26" 27"25 28" 29 30" 31" 32"

i

ft. ft.

1-760 1-898
2-054 2°215

2°64] 2848
7132-1934 3164

2-984 3-227 3-480
3-521 3-797

3-526 3-814 4-113
3-798 4-108 4-430
4 069 4-401 4-746

4-694 5-062

5-281 5-695

5868 6-328

1

Cubic Cubic Cubic 'Cubic
ft.

0°316 0°340
0-633 0-680
0-949 1-021

1-361
582 1-701

°2042
2°382

2°347 253] 2°722
3062
3°403

3°743
4-083
4-423
4-764
5°104

5°444
5°784
6°125
6°465
6°805

Cubic Cubic
ft. ft.

0-365 0°391
0-8890730 0-781

1095 7-172
1-460 1-562
1-825 1-953

2190 2-344
2°555 . 2°734
2 920 3°125
3°285 3°515
3°650 3-906

4-015 4-297
4380 4:687
4-745

|
5-078

5-110 5-464
5-475 5859

5-840 6-2<0
6°205 6-640
6570 7-031

7°300 7-812

Cubic Cubic
ft. ft.

0°417
0834
1-251 1°333
1-668
2°085 2-299

1 4 271 0°293
0°542 0°587

3 0-814 0-880
4 1 085 778
5 1 356 467

2°503
31112°920

3°337 3
3°754 4-000
4171

6 1°627
7 1-899
8 2 170 55 5
9 44]

444

4-588 4-889
5°005 5°333
5422 5
5839 6°222
6°356 6667

11
12 3°25
13 778
14
15

6°674 7111
7091 7°555
7°508 8-000
7-925 8-4446935 7422
8°342 8-889

_
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C. P. FOREST POCKET BOOK

Cubic contents of logs or cylinders contd.

MEAN GIRTH.

33" 34 35" 36" 37" 38" 39" 40"
Le
ng

th
in

fe
et
.1

Cubic Cubic Cubic Cubic Cubic Cubic Cubic Cubic
tt. ft. ft. ft. ft. ft. ft. ft.

1 0-473 0°502 0°532 ; 0°562 0°594 0°627 0°660 0-699
2 0-945 1003 1-063

| 1125 1188} 1-253 1-320 1-384
3 1418 1°505 1595: 1-687 1-782 1-880 1-980 2.083
4 1.891 1°007 2°127 2250 2°377 2°507 2-641 2°778
5 2°363 2°509 2°658 2°812 2°971 3-134 3-301 3°472

6 2°836 3010 ; 3-190 3-375 3°565 3-760 3°961 4-167
7 3°308 3°512 3°722 3-937 4°159 4-387 4-621 4861
8 3-781 4014 4°253

»

4-500 4-753 5-014 5°281 5°555
9 4254 4-515 4-785 | 5062 5°348 5-640 5-941 6250
10 4°726 5-017 5-317 5-625 5-942 6°267 6-601 6-944

i

11 5-199 5-519 5-848; 6°187 6°536 6°894 7°262 , 7°639
*

12 5-672 6°021 6-380; 6°750 7-130 7°521 7-922 &-333
13 6144 6522 6-912 7312 7724 8-147 8-582 9-028
14 6°617 7°024 7-443 7-875 8-318 8774 9°242
15 7-090 7-526 7-975 8437 8°913 9-401 9-902 10-417

H
16 7-1562 8028 8-507 9-000 9-507 10-028! 10°562 11°111
17 8-035 8-529 9-038 9-562 1010110-654 1-222 11-805
18 8-508 9031

10-687 11°289 11-908
9570 10125 10°695 11281 11°88 12-500

19 8-1980 9°533i 20 10-634 11-250 11°884 12°535 13-203 13°889
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USEFUL CONSTANTS AND TABLES

Cubic contents of logs or cylinders-contd.

MEAN GIRTH.

Le
ng

th
in

fe
et
.

4i" 42" 43" 44" 45" 46" 47" 48"

Cubic Cubic Cubic Cubic Cubic! Cubic
ft. ft. | ft. ft. ft. ft. | ft.

| "959
1'917
2 876
3 835
4 "794

66 + 0802 0-840 0-879 0°918 0
531! 1-605 1-680

2298 2-5407 2-1521 2637 2°755
062 3-210 3-361 3°516 3°674
. 28 4012 4-201 4°394

594 4-815 5-042 5°273 5510 5757
5 107 5359 5617 5-882 6152 6429 6-711

Cubic
ft.

1-000
2°000
3-000
4-000
5°000

1 0°730
1 459 758 8372

3 2 189
4 2°918
5 3648

6°000
7-000
8-000
9-000

9°588 10-000

6 4 378
7

11-000

8 5°837 6°125 6-1420 6-1722 7031 7°347 7-670
9 6°566 6°890 7222 7°562 7910 8265 8°629

0

10 7 796 7-656 8-025 '8-403
;
8°789 9°184

11 8 16 8422 8-828 9-243 9°668 10°102 10°546
12 8-755 9-187 9-630 10-083 10547 11-021 11°505
13 9-485 9-953 10-433 101-923 11-426 11-939 12 464!
14 10214 10-719 11235 11-1764 12-305 12858 13-423
15 10-1944 11-484 12 038 12-604 13 183 13-776 (14381, 15-000

17 12-403 13015 13-643 14-284 14-6941 15°613 16°299°
18 13-133 13°781 14-445 15- 125 15-820 16°531 17-258
19 13°86 14°547 15°248 15-965 16-699 17-450 18-216

12-000
13000
14-000

14694 15°340 16-00016 11-674 12-1250 12-840 14-062
17-000
18-000
19-000

20 14-59 15-312 20-000
|

16°050 16805 17-578 18-368 19°175
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C. P. FOREST POCKET BOOK

Cubic contents of logs or cylinders-contd.

Le
ng

th
in

fe
et
.

MEAN GIRTH.

49" 50 " 5 1 La 52 " 53" 54 " 55" 56"

10

Cubic
ft.

1-042
2°084
3°126
4-168

5 5°210

6 6°253
7295
8-337
9-379
10°421

11 11-463
12 12°505
13 13547
14 14589
15 15-631

16 16°674
17 17-716
18 18-758
19 19-800
20 20°842

Cubic j Cubic
ft. ft.

1-085
2170
3°255
4-344
5°425

6°510
7°595
8-680
9-765
10-851

11-936 12°418
13-021} 13-1547
14-106 14-676
15-191 15-804
167-276 16 933

1129 1174
2°258
3387
4-516
5°644

6°773
7902
9-031
10-160
11-289

Cubic

2°347
3°521
4-694
5-868

7-042
8-215
9-389
10°562
11°736

12-910
14-083
15-257
16-430
17-604

Cubic Cubic Cubic
ft. ft.

1-219
2°438
3°057
4°877
6096

7315
8°534
9°753
10-973

1-266
2°531 2°626
3°797 3°939
5°062 §°252
6°328 6°565

7°594 7877
8-859 9-190
10-125! 10-503! 10-889
11-390 11-816! 12 250

12-192 12-656

13°311 13-922
14-630} 15-187; 15755. 16-333
15-849! 16°453 17-068] 17-694
17-068; 17-719
18-288: 18984

Cubic
ft. ft.{t

313 1-361
2°722
4°083
5°444
6°805

1
2
3
4

8-167
9°528

13-129 13-611

7
8
9

14442 14 972

18-1381, 19-055
19-694 20-5417

17361
18446 19-191
19-531
20616
21-6701

18-062 18-778
19-951

20-320 21-125
21-449 72-298
22°578 23-472

19-507
206-726

21-954
23-164
24-384

20-250 21-6007
21515 22-319
22-781 23-633
24-047 24-946
25°312

[26-259

21778
23°139
24-500
25°861
27°222
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USEFUL CONSTANTS AND TABLES
Cubic contents of logs or cylinders-contd.

Le
ng

th
in

fe
et
.

MEAN GIRTH.

61 #

410 1-460
2-§20 2-920 3022
4 230 4-380 4 532 168 5°333

1 5-641 5-840 6043 6°250
7051 7300

8°461 8-760
7 19 8 1 19-220
8 1 281 11-680
9 12°691 13-140

14°101 14°601

15-512 16-061
16°922 17°521
18-332 18-981
19-742 20°441
21-152 21-901

22°362 23°361
23972 24-821
25 383 26°281

3}27°741
29°201

7-554 7°812

9-065 9-375
10576 10°937
12-087 2-500
13-598 14
15-108 5

16°619
18-130
19-641
21-152
22°663

24°174
25°684
27195
28-706
30°217

17-187
18-750
20°312
21-875
23°437

25060
26°562
28-125
29-687
31°250

Cubic Cubic
ft.

562 1615
125 3230
687 4345

6460
8075

9-690
11-305
12°920
14°535
16-150

17°765
19-380
20°995
22°610
24°225

25°840
27°455
29-070
30-685
32-300

Cubic
ft.

"1-668
3°337
5°005
6°674
8.342

10-010
11-679
13-347
15-016
16°684

18-352
20-021
21689
23-358
25-026

26°694
28°363
30°031
31-700
33-368

62" 63" 64"57" 58" 59" 60"

Cubic Cubic
ft. ft.

Cubic Cubic Cubic
ft. ft. fe. ft

511 723. 7781

445 3°5552

6-891 7-111
8613 8-889

10-336 10°667
12-058 12-444
13°781 14°222
15°504 16006
17°226 17-778

6

10

18-949, 19°555
20-672 21°333
22-394 23-111
24-117 24-889
25-840 26-666

11
12
13
14
15

27-562 28°444
29-285 30222
31-008 ' 32-000
32°736 33°778
34-453 ;35°555.

16
17
18
19
20

213



C. P. FOREST POCKET BOOK

Cubic contents of logs or cylinders -contd.

Le
ng

th
in

fe
et
.

MEAN GIRTH.

67 " 68" 69 a 70" 71" 72"65" 66"

10 18-338

Cubic
ft.

1 834 1-891
3°667 3°781

7°335 7-562
9 9 9-453

6 11-002 11°344
7 12-836 13-234

670 15°125
9 16°504 17-015

18-906

20°171 20°797
22005 22°687
23-839 24°578
25°673 26°469
27°506 28°359

29°340 30-250
32-140

33-008 34-031
34-841 35922

20 36°675 37-812

Cubic
ft.

1-948
3°891
5°845
7°793
9-742

11-690
13-638
15 587
17-535
19-483

21°432
23°380
25°328
27277
29°225

31174
33°122
35070
37-109
38-967

Cubic

2-006
4014
6021
8028
10035

12-042
14-048

Cubic

2°066
4°133
6199
8-265
10-333

12-398.
14-465

16-055; 16 531
18-062
20-069

22°076
24-083
26°090
28-097
30-104

32-111
34118
36°125
38-132
40-139

18-598
20-664

22°730
24°797
26°863
28-930
30°996

33-062
35°129
37°195
39-262
41-328

Cubic
ft.

2°127
4°253
6°380
8°507
10-634

12-760
14-887
17 014
19-940
21-267

23°394
29°521
27-647
29°774
31901

34-028
36°154
38-281
40-408
42°535

Cubic Cubic
ft.ft ft ft

2°188 2°250
4-376 4 500
6°564 6°750
8-752
10-940 11-250

1
2

001
3

165

13-127
15-315 15 750
17 503 18-000
19-691 20 250
21879 22-500

8 14

24-067 24°750
26°255 27000
28-443 89-250
30°631 31-500
32-819 33°750

11
12
13
14
15

35-007
38-25037°195

39°383 40-500
41571 42750
43-759 45-000

16 36-000
17
18
19
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USEFUL CONSTANTS AND TABLES

Cubic contents of logs or cylinders contd.

Le
ng

th
in

fe
et
.

MEAN GIRTH.

77" 79° 80"75" 76"73" 74" 78

ft.
Cubic Cubic Cubic

ft.

2°313 2°377 441
4°626 4°753

7-3246°939 7°130
4 9-252 9-507
5 11-585 11°884 12°207

6 13-877 14°260 14°648
7 16°190 16°637 18-961

9 20-816 21390 21973
23°129 23°767 24°414

25-442 26°144 26°855
27°755 28°521 29°297
30-068 30°897 31-738
32-381 33°274 34-180
34694 35°651 36°621

37°007 38-028 39-062

41°633 42781 43°945
43-946 45-158 46°387
46°259 47-535 48-828

Cubic Cubic Cubic Cubic
Ft.

2°507 2°573
4-883 5°014

766 10-028 10-293
12°535 12°867

15°042 15°440
17°548
20-056
22562 23°160
25°069 25°733

27°576 28°347
30-083 30°880
32°590 33°453
35°097 36027
37-604 38-600

40-111 41-174
42°618 43°747
45°125 46-320
47-632 48°894 50-172 51-466
50°139 51-467

2-641 2°709
147 5°281

10°562 10°835
13203 13°544

15°844 16°252

21-125
23°756 24°379
26°406 27-088

29-047 29-796
31-687 32°505
34-328 35°214
36°969 37-923
39-609 40-631

42-250 43-340
44-890 46-049
47°531 48-758

52°812 54°175

Cubic
ft.ft ft ft

2°778
417 5°555

1{°111
13°889

50
00

1

50
2

01
3

50

16°667
19-444
22°222
25000
27°778

00
50

8 18 503 19-014 19-5310
50
00

10

30°555
33°333
36111
38°889
41°669

00
11

50
12

00 13

50
14
15

44-444
47-222
50-000
52-775
55-558

00
16
17 39 320! 40-404 41-504

50
180

600
19
20
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C. P. FOREST POCKET BOOK

Cubic contents of logs or cylinders-contd.

Le
ng

th
in

fe
et
.

MEAN GIRTH.

BL" 82" 83" 84" 85" 86" 88"

10

2848 2918
5 695 5 837

3 8-543 8-755
11-391 11-674

5 14-238 14592

6 17°086 17-510
q 19-933! 20°429
8 22-781 23-347
9 25-629 26266

28-476, 29°184

11 31-324 32-102
12 34 172 35 021
13 37 019 37 939
14 39-867 40-858
15 42-715 43°776

16 45°562 46°694
17 48-410; 49-613
18 51 258 52-531
19 54-105 55-450

56°953 58-368

Cubic Cubic
ft.

2°990
5980
8970
11-960
14-950

17-940
20°930
23°920
26°910
29-900

32 890
35°880
38 870
41-860
44°850

47-840
50-830
53820
56°810
59-800

Cubic
ft.

3°062
6125
9-187
12-250
15-312

18 375
21°437
24-500
27°562
30°625

33-687
36°750
39 812
42-875
45°937

49-000
52°062
55125
58° 187
61250

Cubic
ft.

6°272
9-407
12°543
15°679

18-815
21°951
25°087
28223
31°358

34°494
37°630
40 766
43-1902
47-038

50°174
53-309
56°445
59°581
62717

3-136

Cubic
ft.

3°210
6°420
9-530
12°840
16050

19 260
22°470
25-680
28-890
32°101

35°311
38 521
41-731
44°941
48°15]

51°61
54°571
57°781
60-991
64-201

Cubic
ft.

3°285
6°570
9-855
13-141
16-426

19-711
22-996
26-281
29-566
32-851

36°137
39 422
42 707
45-992
49-277

62°562
55-847
§9°133
62 418
65 703

Cubic
ft.Cubic

ft. ft

3°361
6°722
10-083
13-444
16°805

1
2a

20°167
23°528
26°889
30-250
33-611

36 972
40-333
43 694
47-055
50°417

53-778
57139
60-500
63861
67-222
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USEFUL CONSTANTS AND TABLES
Cubic contents of logs or cylinders-concld.

Le
ng

th
in

fe
et
.

MEAN GIRTH.

90" 917 92 a 93" 94 7 96 "89" 95"

Cubic Cubic
ft.

3-438 3°516
6°876 7031

3 10°314 10°547
4 1 3 752 14-062
5 17°190 17°578

6 20°627 21-094
7 2 4066 24-609
8 27°503 28°125
9 30°941 31°640

34°379 35156

37°817 38-672
41°255 42°187
44°693 45-703
48-131 49°219
51°569 52°734

56°250
445 59°765

61-883 63°281
65°321 66°797
68-789 70°312

Cubic
it.

3°594
7188

10°782
14-377
17-971

21°565
25°159
28-753
32°348
35°942

39-536
43.130
46°724
50°318
53°913

57°507
61°101
64°695
68°289
71884

Cubic
ft.

3°673
7347

11-021
14-694
18-368

22°042
25°715
29°389
33-062
36°736

40-5410
44-4083
47-757
51-430
55°104

58.778
62°451
66°125
69-798
73°472

Cubic
ft.

3°754
7°508
11-262
15-016
18-769

22°523
26°277
30°031
33°785
37-539

41-293
45-6047
48°801
52°555
56308

60-6062
63-816
67°570
71°324
75078

Cubic
ft.

3°835 3°917
7-670
11-505
15-340
19°175

23°610
26°854
30-680
34°515
38°351

42°186
46°021
49°856
53°691
57°526

61-361
65°196
69°031
72°866
76°701

Cubic Cubic
ft. ft.ft

4-000
7°834 8-000
11-751 12-000
15 668 16-000
19-585 20-000

1

2

23°503 24-000
27°420 28-000
31-337 32-000
35°254 36-000
39-171 40-00010

43-088 44-000
47-005 48-000
50-922 52-000
54-839 56-000
58-756 60-000

li
12
13
14
15

62-674 64-000
66°591 68-000
70-508 72-000
74-425 76-000
78-342 80-000

16
17
18
19
20

217



Ta
bl
e
of

th
e
vo
lu
m
es

of
cy
lin

de
rs

an
d

oz
th
e
Su

m
of

Ci
rc
le
s
fo
r

di
am

et
er

of
1
in
ch

to
48

in
ch
es
.

D
ia
m
et
er

in
in
ch
es
.

8
eo

!

1
2

3
4

5
6

7
8

w
m

O

1

0-
00

55
00

21
8

0-
04

91
00

87
3

0-
13

63
00

11
0

0-
19

63
0°
04

36
0°
09

82
0°
26

73
0

17
46

02
72

8
0°
34

91
1

0°
01

65
00

65
4

0
39

26
0

14
73

0°
69

82
0°
40

92
1°
39

64
0°
02

20
0-
08

72
0

58
89

0
19

64
0°
34

92
0°
54

56

11
77

8
1-
60

38
2°
09

46
6

0-
03

30
0-
13

08
0-
29

.4
6

0
10

90
0°
24

55
0°
43

65
05

23
8

0
78

52
10

69
2

0
80

19
32 4

0°
81

84
09

81
5

1°
33

65
1°
74

55
5

0
15

26
0°
69

84
10

91
2

1-
57

04
2°
13

84
2°
79

28
8

0°
01

40
0°
17

44
03

92
8

0
34

37
06

11
1

0-
95

48
34

71
87

11
2.
44

37

2°
78

57
12

27
6

1°
76

67
2°
40

57
3°
14

19
9

0-
04

95
0°
19

62
04

41
9



6I¢

9
10

11
12

13

17
18

19
20

21

5
7-
88

15
8.
83

55
9°
84

45
10

-9
08

5
12

-0
26

5
6

9-
45

78
10

-6
02

6
11

-8
13

4
13

-0
90

2
14

-4
31

8
7

11
-0
34

1
12

-3
69

7
13

°7
82

3
15

°2
71

9
16

-8
37

1
8

12
-6
10

4
14

-1
36

8
15

-7
51

2
17

-4
53

6
19

-2
42

4
9

14
-1
86

7
15

-9
03

9
15

°7
20

1
19

-6
35

3
21

-6
47

7

14
15

10
69

0
11

-2
27

2
21

38
0

2°
45

44
32

07
0

36
81

6
4-
27

60
4°
90

88
5-
34

50
61

36
0

64
14

0
7°
36

32
74

83
0

85
90

4
8°
55

20
9°
81

76
9°
62

10
11

-0
44

8

22
23

2-
63

98
28

85
2

52
79

6
57

70
4

79
19

4
8°
65

56
10

°5
59

2
11

-5
40

8
13

19
90

14
-4
26

0
15

°8
38

8
17

31
12

18
-4
78

6
20

19
64

21
11

84
23

-0
81

6
23

75
82

25
-9
66

8

16 1
39

63
2
79

26
4
18

89
5
58

52
0
98

15
8
37

78
9

77
41

11
17

04
12

56
67

0°
78

54
0-
92

18
15

70
8

1-
84

36
04

41
8

0°
54

5%
0°
66

00
1

24 31
41

6
62

83
2

9°
42

48
12

°5
66

4
15

°7
08

0
18

-8
49

6
21

-9
91

2
25

-1
32

8
28

-2
74

4

USEFUL CONSTANTS AND TABLES
2°
35

62
2°
76

54
2

0-
88

36
10

90
8

1°
32

00

31
41

6
36

87
2

1
32

54
16

36
2

1-
98

00
3

39
27

0
4-
60

90
1
76

72
16

2°
64

00
4

4-
71

24
55

30
8

5
22

09
0

2°
72

70
3°
30

00

54
97

8
64

52
6

2-
65

08
3°
27

24
39

60
0

6

6°
28

32
7°
37

44
3-
09

26
3°
81

78
46

20
0

7

70
68

6
8-
29

62
3°
53

44
43

63
2

5°
28

00
8

3-
97

62
4°
90

86
5°
94

00
9

2°
40

53
4°
36

34
4°
81

06
1

15
76

3
76

71
19

68
9

18
17

65
45

1
7°
21

59
3
15

26

9-
62

12
4
72

89
5-
30

13
59

06
7

3
53

42
3°
93

78
2

6
30

52
7-
06

84
7°
87

56
8°
72

68
3 4



+

M
a
b
b S
et
te
e

Yat

e
ig

Ta
bl
e
of

th
e
vo
lu
m
es

of
cy
lin

de
rs

an
d
of

th
e
Su

m
of

Ci
rc
le
s
fo
r

di
am

et
er

of
in
ch

to
48

in
ch
es
-c
on

cl
d

D
ia
m
et
er

in
in
ch
es
.

25
26

27
28

29
30

31
32

5
£6

10
°2
26

4
11

06
10

11
-9
28

3
12

-8
28

3
13

76
07

14
72

61
15

°7
24

2
16

°7
55

3
O

18
-6
35

2
14

74
80

15
°9
04

4
17

-1
04

4
18

-7
34

76
19

63
18

20
°9
65

6
22

°3
40

4
A

17
-0
44

0
18

-4
35

0
19

-8
80

5
21

°3
80

5
22

93
45

24
°5
43

5
26

°2
07

0
27

92
55

20
-4
52

8
22

-1
22

0
23

°8
56

6
25

°6
56

6
27

52
14

29
-4
52

2
31

°4
48

4
33

.5
10

6

23
°8
81

6
25

-8
09

0
27

-8
32

7
29

°9
32

7
32

68
3

34
-3
60

9
36

68
98

39
°0
95

7

27
27

04
29

-4
96

0
31

-8
08

8
34

20
88

36
52

39
-2
69

6
41

°9
31

2
44

°6
80

8

30
-6
79

2
33

-1
83

0
35

°7
84

9
38

-4
84

9
1-
28

21
44

17
83

47
-1
72

6
50

°2
65

9

LOOn&Go

4
90

87
34

08
8

85
52

2
9

17
38

68
17

6
7°
37

40
7-
95

22
3°
68

70
3-
97

61
9-
81

74
10

-4
82

8
11

17
02

52
41

4
55

85
1



33
34

35
36

37
38

39
40

2
11

87
92

12
61

00
13

-3
62

6
14

-1
37

2
14

-9
33

4
15

-7
51

6
16

°5
91

6
17

45
32

3
17

81
88

18
91

50
20

-0
43

9
21

-2
05

8
22

-4
00

1
23

-6
27

4
24

-8
87

4
26

17
98

4
23

75
84

25
22

00
26

°7
25

2
28

-2
74

4
29

-8
66

8
31

-5
03

2
33

-1
83

2
34

90
64

5
29

69
80

31
52

50
33

-4
06

5
35

-3
43

0
37

-3
33

5
39

-3
79

0
41

-4
79

0
43

63
30

6
35

63
76

37
83

00
40

-0
87

8
42

-4
11

6
33

-8
00

2
47

-2
54

8
49

-7
74

8
52

35
96

7
41

57
72

44
13

50
46

-7
69

1
49

-4
80

2
52

-2
66

9
53

-1
30

6
58

-0
70

6
61

08
62

8
17

51
68

50
44

00
53

-4
50

4
56

-5
48

8
59

-7
33

6
63

-0
06

4
66

°3
66

4
69

81
28

9
53

45
64

56
74

50
60

-1
81

7
63

-6
17

4
67

-2
00

3
70

-8
82

2}
74

-6
62

2!
78

53
94

41
42

43
44

45
46

47
48

1
9°
16

84
9°
62

11
{1
0
08

47
10

°5
59

2
11

-0
44

7
11

-5
41

0
12

-0
48

2
12

-5
66

4
2

18
-3
36

8
J9
-2
42

2
20

16
49

21
-1
18

4
22

-0
89

4
23

-0
82

0
24

-0
96

4
25

-1
32

8
3

27
-5
05

2
28

-8
63

3
30

25
41

31
°6
77

6
33

-1
34

1
34

-6
23

0
36

°1
44

6
37

-6
99

2
4

36
°6
73

6
38

-4
84

4
40

33
88

42
-2
36

8
44

-1
78

8
46

-1
64

0
48

-1
92

8
50

-2
65

6
5

45
-8
42

0
48

-1
05

5
50

42
35

52
-7
96

0
55

-2
23

5
57

-7
05

0
60

°2
41

0
62

-8
32

0
6

55
-0
10

4
57

-7
26

6
60

50
82

63
-3
55

2
66

-2
68

2
69

-2
46

0
72

-2
89

2
75

-3
98

4
8

73
°3
47

2
76

-9
68

8
80

-6
77

6
84

-4
73

6
88

-3
57

6
92

-3
28

0
96

-3
85

6
10

0-
53

12
9

82
-5
15

6
86

-5
89

9
90

-7
62

3
95

-0
32

8
99

-4
02

3
10

3-
86

90
10

8-
43

38
11

3-
09

76

7°
46

67
7°
87

58
8°
29

58
8

72
66

5
93

96
6
30

50
6°
68

13
7-
06

86
1

4 > > >

7
64

°1
78

8
67

°3
47

7
70

°5
92

8
73

°9
14

4
77

-3
12

9
80

-7
87

0
84

33
74

87
-9
64

8



Pe
te
r
de

st
e

N
O

Am
ou

nt
to

w
hi
ch

a
ca
pi
ta
l
of

1
ac
cu
m
ul
at
es

w
ith

co
m
po

un
d

in
té
re
st

in
2
ye
ar
s
C,
=C

,x
l.o

p*
.

Pe
r
ce
nt

31 10
35

0
17

01
2

11
08

7
11

47
5

11
87

7
12

29
3

12
72

3
13

16
8

1-
36

29
14

10
6

C. P. FOREST POCKET BOOK

N
o.

of
ye
ar
s n.

3
4

44
5

10
30

0
1-
04

00
1-
04

50
10

50
0

1

10
60

9
10

81
6

1-
09

20
10

25
2

10
92

7
12

49
14

12
1-
15

76
3

1°
12

55
16

99
19

25
1-
21

55
4

f
15

93
1:
21

67
24

62
12

76
3

5
1
19

41
12

65
3

30
23

13
40

1
6

1-
22

99
1°
31

59
1°
36

09
40

71
7

12
66

8
13

68
6

42
21

1-
47

75
8

1-
30

48
42

33
48

61
55

13
9 10

1°
34

39
1-
48

02
15

53
0



15
1.
55

80
16

75
3

1-
93

53
2°
07

89
20

1
80

09
1-
80

61
19

89
8

2°
19

11
24

11
7

26
53

3
25

20
93

8
2°
36

32
2°
66

58
3°
00

54
3°
38

64

35
2°
81

39
30

42
7

2°
80

68
3°
24

34
3°
74

53
32

19
3°
33

36
3-
94

61
46

67
3

5-
51

60
40

3-
26

20
3°
95

93
1

4-
84

01
0

5°
81

64
7°
04

00
45

3°
78

16
4°
70

24
58

41
2

7°
24

82
50

4°
38

39
8-
98

50

55
50

82
1

55
84

9
10

57
9-
03

26
11

-4
67

4
6°
63

31
8-
64

61
11

-2
56

3
14

-6
35

6

60
7°
87

81
10

°5
19

6
14

-0
27

4
6°
89

16
65

6°
83

00
18

-6
79

2

70
9-
35

67
12

°7
98

7
7°
91

78
17

-4
80

7
23

°8
39

9
11

-1
12

8

80
10

'6
40

9
75

17
89

13
-1
98

5
18

-9
45

2
30

-4
26

4
27

°1
47

0
38

°8
32

7
15

-6
75

7
23

°0
49

8
33

°8
30

1
85

12
-3
35

7
49

-5
61

4
18

61
79

90
14

-3
00

5
28

04
36

42
15

85
63

°2
54

4

95
16

°5
78

2
22

°1
12

2
5
9-
53

71
80

-7
30

4
26

°2
62

3
41

51
14

65
-4
70

8
10

0
19

-2
18

6
10

3°
03

47
31

-1
91

4
50

°5
04

9
81

-5
88

5
13

1
50

13

11
0

25
-8
28

2
43

-9
98

6
74

°7
59

7
.

12
6°
70

45
12

0
34

-7
11

0
21

4-
20

17

12
0

60
06

43
46

°6
48

6
14

0
87

-5
47

8

15
0

84
-2
52

7
62

-6
91

9
13

3-
49

49
24

2-
47

53
16

3-
80

76
11

0°
66

26
19

6°
76

82
34

8°
91

20
30

55
75

0
56

8-
34

09
47

4-
54

86
92

5-
76

74
17

4-
20

17
35

8-
92

27
73

69
59

4
15

07
-9
77

5
36

9°
35

58
97

2-
90

39
25

50
°7
49

8
66

56
-6
86

3
17

29
2-
58

08
20

0

O



vec

Pr
es
en

t
Va
lu
e
of

a
Ca

pi
ta
l
of
It

o
be

rg
al
iz
ed

af
te
r
n

ye
ar
s

:
C,
=

wee

1-
Q
p, Pe

r
ce
nt
.

a

N
o.

of

8
i

0
97

07
0
96

62
0
96

15
0
95

69
09

52
&

7
81

31
78

60
75

99
79

48
71

07

8
78

94
75

94
73

07
70

32
67

68

9
76

64
73

37
70

26
67

29
64

46

10
74

41
70

89
67

56
64

69
61

39

ye
ar
s

3
34

4
44

5
=

n,

2
94

26
93

35
92

46
91

57
90

70

3
91

51
90

19
88

90
87

63
86

38

88
85

87
14

85
48

83
86

82
27

4 5
86

26
84

20
82

19
80

25
78

35

6
83

75
81

35
79

03
76

79
74

62



15
64

19
59

69
55

53
48

10
51

67
20

55
37

50
26

45
64

41
46

37
69

25
47

76
42

31
37

51
33

27
29

53
30

41
20

35
63

30
83

26
70

23
14

4

75
10

89
07

58
05

28
03

68
02

57
80

09
40

06
38

04
34

02
96

02
02

4

11
0

-0
38

72
02

27
3

01
33

8
"0
07

89
00

46
7

ao
m
.

35
35

54
30

00
25

34
21

43
+

18
13

40
30

66
25

26
20

83
17

19
14

20
45

26
44

21
27

17
12

13
80

11
13

50
22

81
17

91
14

07
11

07
08

72
55

19
68

15
08

11
57

08
88

06
83

C
60

16
97

12
69

09
51

07
13

05
35

14
64

10
69

07
71

05
72

04
19

70
12

63
09

00
06

42
04

59
03

29
65 85

08
11

03
37

03
57

02
37

01
58

90
06

99
04

52
02

93
01

90
01

24
95

06
03

03
81

02
41

01
53

00
97

10
0

05
20

3
-0
32

06
-0
19

80
*0

12
26

00
76

1

12
0

02
88

1
01

61
1

"0
09

04
-0
05

08
13

0
02

14
4

"0
11

42
"0
06

11
00

32
7

"0
01

76
14

0
4

"0
16

94
-0
08

10
"0
04

12
"0
02

11
00

10
1

15
0

-0
11

87
-0
05

74
°0
02

79
-0
01

36
"0
00

66
20

0
'0
02

70
7

00
10

28
"0
00

39
2

-0
00

15
0

'0
00

05
78

5;
N
Ab
LE
PC

SO
M
M
EC

ES
tn
e



t
if

Yu

O
o;

1
2

3
4

5
6

7
8

9
12

3
45

6/
78

VE
Cs

SE
na

n

29
00

29
23

29
45

29
67

/2
98

9}
2

4
6

81
11

3
15

17
19

LO
G
AR

IT
H
M
S.

18
21

23
©



e

>



2
"T
f

ok

ce
>

ee
si
ns
,

LO
G
AR

IT
H
M
S.
-c
on

td
.

83

HOOPLAWIOdLSAWOU"d"dD

0
1

2
3

4
5

6
7

9
8

7
2

1
3

5
8

9

1
2

3
4

5
6

8
9

10
40

60
21

60
31

60
42

60
53

60
64

60
75

60
85

,
60

96
61

07
61

17

41
61

28
61

38
61

49
61

60
1

61
70

2
3

4
5

61
80

6
7

8
9

61
91

62
01

62
12

62
22

42
62

32
62

43
62

53
/6
26

3
62

74
1

2
3

4
5

62
84

6
7

8
9

62
94

63
04

63
14

63
25

43
63

35
63

45
63

55
63

65
63

75
1

2
3

4
5

64
25

6
7

8
9

63
85

63
95

64
05

64
15

44
64

35
64

44
64

54
64

64
64

74
1

2
3

4
5

64
84

6
7

64
93

8
9

65
03

65
13

65
22

45
65

32
65

42
65

51
65

61
1

2
65

71
3

4
5

6
65

80
65

90
7

8
65

99
9

66
09

66
18

46
66

28
66

37
66

46
66

56
1

2
66

65
3

4
5

6
66

75
66

84
7

7
8

66
93

67
02

67
12

47
67

21
67

30
67

39
67

49
1

2
3

67
58

4
5

5
67

67
67

76
67

85
6

7
8

67
94

68
03

48
68

12
68

21
68

30
68

39
1

2
68

48
3

4
4

5
68

57
68

66
68

75
6

7
8

68
84

68
93

69
02

69
11

69
20

69
28

1
2

69
37

3
4

4
5

69
46

69
55

6
7

69
64

8
69

72
69

81
49

70
24

1
2

3
3

4
70

33
70

42
5

6
70

59
7

8
70

67
50

1
2

3
69

90
69

98
70

07
70

16
71

10
3

77
18

4
5

71
26

6
71

35
7

70
50

71
43

8
51

70
76

70
84

70
93

71
01

72
02

1
2

2
3

4
5

72
10

6
72

18
7

7
72

26
72

35
71

52
52

71
60

71
68

71
77

71
85

71
93

73
00

1
2

2
3

4
5

6
6

7
73

08
73

16
$3

72
43

72
51

72
59

72
67

72
75

72
84

72
92

54
73

24
73

32
73

40
73

48
1

2
73

56
73

64
2

3
4

5
6

6
7

73
72

73
80

73
88

73
96

RT
an

sa
ns
=

se
nc
e

er
tiq

ne
n

sa
re
e

p
sa
e
oa

n
-w

"a
f



RE

55
74

04
74

12
74

19
74

27
74

35
74

43
74

51
74

59
74

66
74

74
56

74
82

74
90

74
97

75
05

75
13

75
20

75
28

75
36

75
43

75
51

§7
75

59
75

66
75

74
75

82
75

89
75

97
76

04
76

12
76

19
76

27
58

76
34

76
42

76
49

76
57

76
64

76
72

76
79

76
86

76
94

77
01

59
77

09
77

16
77

23
77

31
77

38
77

45
77

52
77

60
77

67
77

74

5
6

q
3

4
5

1
2

2
5

6
7

3
4

5
1

2
2

5
6

v
3

4
5

1
2

2

5
6

7
3

4
4

1
1

2
5

6
7

3
4

4
1

1
2

60
77

82
77

89
77

96
78

03
78

10
78

18
78

25
78

32
78

39
78

46
61

78
53

78
60

78
68

78
75

78
82

78
89

78
96

79
03

79
10

79
17

62
79

24
79

31
79

38
79

45
79

52
79

59
79

66
79

73
79

80
79

87
&

79
93

80
00

80
07

80
14

80
21

80
28

80
35

80
41

80
48

80
55

80
62

80
69

80
75

80
82

80
89

80
96

81
02

81
09

81
16

81
22

65
81

29
81

36
81

42
81

49
81

56
81

62
81

69
81

76
81

82
81

89
66

81
95

82
02

82
09

82
15

82
22

82
28

82
35

82
41

82
48

82
54

1
67

82
61

82
67

82
74

82
80

82
87

82
93

82
99

83
06

83
12

83
19

68
83

25
83

31
83

38
83

44
83

51
83

57
83

63
83

70
83

76
83

82
69

83
88

83
95

84
01

84
07

84
14

84
20

84
26

84
32

84
39

84
45

1

70
84

51
84

57
84

63
84

70
84

76
84

82
84

88
84

94
85

00
85

06
71

85
13

85
19

85
25

)
85

31
85

37
85

43
85

49
85

55
85

61
85

67
72

85
73

85
79

85
85

85
91

85
97

86
03

86
09

86
15

86
21

86
27

73
86

33
86

39
86

45
86

51
86

57
86

63
86

69
86

75
86

81
86

86
74

86
92

86
98

87
04

87
10

87
16

87
22

87
27

87
33

87
39

87
45

USEFUL CONSTANTS AND TABLES

5
6

6
3

4
4

1
1

2
5

6
6

3
4

4
5

6
6

1
1

2
3

3
4

1
1

2

5
5

6
3

3
4

1
1

2
5

5
6

3
3

4
1

1
2

5
5

6
3

3
4

1
1

2
5

5
6

3
3

4
1

2
5

5
6

3
3

4
1

1
2

4
5

6
3

3
4

1
1

2
4

5
6

2
3

4
1

2

4
5

6
2

3
4

1
2

4
5

5
2

3
4

1
1

2
4

5
5

2
3

4
1

1
2

4
5

5
2

3
4

1
1

2
4

5
5

2
3

4
1

1
2



*

MNbobo
88

82
88

87
88

93
89

38
89

43
89

49

91
91

91
96

92
43

92
48

92
58

92
63

92
69

93
45

93
50

93
95

94
00

94
10

94
15

94
20

94
94

94
99

95
09

/9
51

3
95

18
94

45
94

50
94

60
94

65
94

69



rn
om

dO

$0
95

42
95

90
96

38
93

96
85

97
31

95
97

77
98

23
98

68
99

12
99

56

95
47

95
52

95
57

95
95

,
96

00
96

43
96

47
?

96
89

96
94

96
99

97
36

97
41

97
45

97
82

97
86

97
91

98
27

98
32

98
36

98
72

98
77

98
81

99
17

99
21

99
61

99
65

99
69

95
62

95
66

96
09

96
14

96
5

96
57

96
61

97
03

97
08

97
50

97
54

97
95

98
00

98
41

98
45

98
86

98
90

26
99

30
99

34
99

74
99

78

95
71

96
19

96
66

97
13

97
59

98
05

98
50

98
94

99
39

99
83

95
76

95
81

96
24

96
28

96
71

96
75

97
17

97
22

97
63

97
68

98
09

98
14

98
54

98
59

98
99

99
03

99
43

99
48

99
87

99
91

95
86

96
33

96
84

97
27

97
73

98
18

98
63

99
08

99
52

99
96

bddy

WWDww

01
1

22
3

4
4

91
4

4
2

2
0

1
1

92
4

4
4

4
2

2
3

0
1
J

0
1

1

WWWWWw

USEFUL CONSTANTS AND TABLES
94

4
4

2
2

3
0

1
1

4
3

2
0

1
1

96
4

3
2

0
1

1
97

4
3

2
0

1.
1

98
4

3
2

0
1

1
99

3
3

2
0

1
1



+

+

4

A
en

-
-

Rt
e

RE
N
ae

na
a

-
_

a

AN
TI
LO

G
AR

IT
H
M
S.

'

2;
3

4
5

6
7

8
9

12
3

45
6

78
9

O
00

10
00

10
02

10
05

10
07

10
09

/1
01

2}
10

14
10

16
10

19
}1
02

1]
0

0
1

11
31

/2
22

4»
01

10
23

]
10

26
10

28
10

30
10

33
/1
03

5
10

38
10

40
10

42
/1
04

5
0

0
1

11
1

02
10

47
10

50
10

52
10

54
10

57
10

59
10

62
10

64
10

67
/1
06

9}
0

0
1

11
1/
22

2
@

03
10

72
10

74
10

76
10

79
}

10
81

10
84

10
86

10
89

/
10

91
/1
09

4
0

0
1

2
3

04
10

96
10

99
11

02
11

04
11

07
11

09
}1
11

2/
11

14
/

11
17

/1
11

9
0

1
1

11
2

2
2

2

05
11

22
11

25
12

27
11

30
11

32
11

35
11

38
11

40
11

43
/1
14

6
0

1
7

12
22

20
08

12
02

12
05

}
12

08
12

11
12

13
12

16
12

19
12

22
12

25
/1
22

7,
0
11

12
22

3

10
12

59
12

62
12

65
12

68
12

71
12

74
12

76
12

79
12

82
/1
28

5
0
11

/1
1

2/
2

2
3

12
13

18
13

21
13

24
13

27
13

30
13

34
13

37
13

40
13

43
/1
34

6
0

2
2

3

06
11

48
11

51
11

53
11

56
11

59
11

61
11

64
11

67
11

69
11

72
07

2
2

2
1

1
2

0
1

11
75

11
78

11
80

11
83

11
86

11
89

11
91

11
94

11
97

11
99

2
2

2
1

1
2

0
1

1

09
12

30
12

33
12

36
12

39
12

42
12

45
12

47
12

50
12

53
12

56
2

2
3

w
1

1
2

0
1

1

11
12

88
12

91
12

94
12

97
13

00
13

03
13

06
13

09
13

12
|
13

15
2

2
3

1
2

2
0

1
1

13
58

13
65

13
68

13
71

13
74

13
77

13
13

49
13

52
13

55
14

13
80

13
84

38
7

13
90

2
3

3
1

2
2

0
1

1
13

93
13

96
14

00
14

03
14

06
}
14

09
2

3
3

1
2

2
0

1
1



CEC

14
13

14
16

14
19

14
45

14
49

14
52

14
79

14
83

14
86

15
14

15
17

15
21

15
49

15
52

15
56

15
85

15
89

15
92

16
22

16
26

16
29

16
60

16
63

16
67

16
98

17
02

17
06

17
38

17
42

17
46

17
78

17
82

17
86

18
20

18
24

18
28

18
62

18
66

18
71

19
05

19
10

19
14

19
50

19
54

19
59

19
95

20
00

20
04

20
42

20
46

20
51

20
89

20
94

20
99

33
-2
13

8
21

43
21

48
2
15

8
21

88
21

93
21

98

14
22

14
26

14
55

14
59

14
89

14
93

15
24

15
28

15
60

15
63

15
96

16
00

16
33

16
37

16
71

16
75

17
10

17
14

17
50

17
54

17
91

17
95

18
32

18
37

18
75

18
79

19
19

19
23

19
63

19
68

20
09

20
14

20
56

20
61

21
04

21
09

21
53

22
03

22
08

14
29

14
62

14
96

15
31

15
67

16
03

16
4]

16
79

17
18

17
58

17
99

18
41

18
84

19
28

19
72

20
18

20
65

21
13

21
63

22
13

14
32

14
66

15
00

15
35

15
70

16
07

16
44

16
83

17
22

17
62

18
03

18
45

18
88

19
32

19
77

20
23

20
70

21
18

21
68

22
18

14
35

14
69

15
03

15
38

15
74

16
11

16
48

16
87

17
26

17
66

18
07

18
49

18
92

19
36

19
82

20
28

20
75

21
23

21
73

22
23

14
39

14
72

15
07

15
42

15
78

16
14

16
52

16
90

17
30

17
70

18
11

18
54

18
97

19
41

19
86

20
32

20
80

21
28

21
78

22
28

14
42

14
76

15
10

15
45

15
81

16
18

16
56

16
94

17
34

17
74

18
16

18
58

0
19

01
19

45
19

91

20
37

20
84

21
33

21
83

22
34

WWWWwWNNNNNNMNMNMNN

DROW?wwwwe
SATdV¥LGNVSINVISNODInNdgsn

0
11

1
2

2
3

15 16
2

3
1

2
0

1
1

A
ae
RO

U
o

sh
ay

e

2

17
2

3
1

2
0

1
1

18
2

3
1

2
0

1
1

19
3

3
1

2
0

1
1

20
3

3
1

2
0

1
1

21
3

3
2

2
0

1
1

22
3

3
2

2
0

1
1

23
3

3
2

2
0

1
1

24
3

3
2

2
0

1
1

25
3

3
4

2
2

0
1

1

26
3

3
4

2
2

1
1

27
3

3
4

2
2

0
1

1
28

3
4

4
2

2
0

1
1

29
3

4
4

2
2

0
1

1

30
3

4
4

2
2

3
0

1
1

31
3

4
4

2
2

3
0

1
1

32
3

4
4

2
2

3
0

1
1

3
4

4
2

2
3

0
1

1

34
4

4
5

2
3

3
1

1
2



M
G
S

22
70

23
17

23
23

23
71

23
77

24
27

24
32

24
83

24
89

25
41

25
47

26
00

26
06

26
61

26
67

27
23

27
29

27
86

02
79

3

28
51

29
17

29
85

29
92

30
55

30
62

31
26

31
33

28
58

29
24

22
75

23
28

.

24
38

24
95

25
53

26
73

27
35

27
99

28
64

29
31

29
99

30
69

31
41

23
82

/2

26
12

28
7

28
77

29
38

29
44

30
76

30
83

31
48

31
55 ann

pe

99



50
31

62
31

70
/3
17

7
31

84
31

92
31

99
(3
20

6
32

14
32

21
32

28
SL

32
36

32
43

32
51

32
58

32
66

32
73

32
81

32
89

32
96

33
04

$2
33

11
33

19
33

27
33

34
33

42
33

50
33

57
33

65
33

73
33

81

53
33

88
33

96
34

04
34

12
34

20
34

28
34

36
34

43
34

51
34

59

*3
4

34
67

34
75

34
83

34
91

34
99

35
08

35
16

35
24

35
32

35
40

5
6

7
3

4
4

5
6

7
1

2
2

3
4

5
1

2

5
6

7
3

4
5

1
2

2
6

6
7

3
4

5
2

2
.6

6
7

3
4

5
1

2
2

55
35

48
35

56
35

65
35

73
35

81
35

89
35

97
36

06
36

14
36

22
56

36
31

36
39

36
48

36
56

36
64

36
73

36
81

36
90

36
98

}
37

07

57
37

15
37

24
37

33
37

41
37

50
37

58
37

67
37

76
37

84
37

93

58
38

02
38

11
38

19
38

28
}
38

37
38

46
38

55
38

64
38

73
38

82

59
38

90
38

99
39

08
39

17
39

26
39

36
39

45
39

54
39

63
39

72

6
7

3
4

5
2

2
6

7
8
a

3
4

5
1

2
3

6
7

8
3

4
5

2
3

6
7

8
4

4
5

1
2

3
6

7
8

A
4

5
5

1
2

3

"6
G

39
81

39
90

39
99

40
09

40
18

40
27

40
36

40
46

40
55

40
64

"6
1

40
74

40
83

40
93

41
02

41
11

41
21

41
30

41
40

41
50

41
59

62
41

69
41

78
41

88
41

98
42

07
42

17
42

27
42

36
42

46
42

56
1

63
42

66
42

76
42

85
42

95
43

05
43

15
43

25
43

35
43

45
)

43
55

64
43

65
43

75
43

85
43

95
44

06
44

16
44

26
44

36
44

46
44

57

6
7

8
4

5
6

1
2

3
7

8
9

4
5

6
1

2
3

7
8

9
4

5
6

2
3

7
8

9
4

5
6

2
3

7
8

9
4

5
6

1
2

3

"6
5

44
67

44
77

44
87

44
98

45
08

45
19

45
29

45
39

45
50

45
60

66
45

71
45

81
45

92
46

03
46

13
46

24
46

34
46

45
46

56
46

67

67
=

46
77

46
88

46
99

47
10

47
21

47
32

47
42

47
55

47
64

47
75

"6
8

{4
78

6
47

97
48

08
48

19
48

31
48

42
48

53
48

64
48

75
48

87

69
48

98
49

09
49

20
49

32
49

43
49

55
49

66
49

77
49

89
50

00

SB
el
eh

nt
te
ig
ee
de

7
8

9
7

9
10

8
9

10
8

9
10

8
9

10

4
5

6
1

2
3

4
5

6
1

2
3

4
5

7
1.
2

3
4

6
7

1
2

3
5

6
7

2
3



2
~

"8
0

{6
31

01
63

24
63

39
81

64
57

64
71

16
48

6
"8
2

66
07

66
22

66
37

83
67

61
67

76
67

92
84

69
18

/6
93

4
69

50



*8
5

70
79

70
96

71
12

71
29

71
45

71
61

71
78

71
94

72
11

72
28

2
3

5
7

81
0

12
13

15

-8
9

77
62

77
80

77
98

78
16

78
34

78
52

78
70

78
89

79
07

79
25

;
2

4
5)

7
9

11
13

14
16

a

>
of

86
72

44
72

61
72

78
72

95
73

11
73

28
73

45
73

62
73

79
73

96
2

3
5

7
8
10

]
12

13
15

87
74

13
74

30
74

47
74

64
74

82
74

99
75

16
75

34
75

51
75

68
2

3
5

7
9

10
|

12
14

16
75

86
76

03
76

21
76

38
76

56
76

74
76

91
77

09
77

27
77

45
2

4
5

7
91

11
2

14
16

8 90
79

43
79

62
79

80
79

98
80

17
80

35
80

54
80

72
80

91
81

10
2

4
6

7
91

1
13

15
17

91
81

28
81

47
81

66
81

85
82

04
82

22
82

41
82

60
82

79
82

99
11

13
15

17
92

83
18

83
37

83
56

83
75

83
95

84
14

84
33

84
53

47
2

84
92

2
4

6
8

10
12

14
15

17
a

93
85

11
85

31
85

51
85

70
85

90
86

10
86

30
86

50
86

70
86

90
2

4
6

8
10

12
14

16
18

94
87

10
87

30
87

50
87

70
87

90
88

10
88

31
88

51
88

72
88

92
2

4
6

81
0

12
14

16
18

95
89

13
89

33
89

54
89

74
89

95
90

16
90

36
90

57
90

78
90

99
2

4
6

8
10

12
15

17
19

>
96

91
20

91
41

91
62

91
83

92
04

92
26

92
47

92
68

92
90

|9
31

1
2

4
6{

8
11

13
15

17
19

97
93

33
93

54
93

76
93

97
94

19
94

41
94

62
94

84
95

06
95

28
11

13
15

17
20

TM
98

95
50

95
72

95
94

96
16

96
38

96
61

96
83

97
05

97
27

97
50

2
4

7
9

11
13

16
18

20
99

97
72

97
95

98
17

98
40

98
63

98
86

99
08

99
31

99
54

99
77

2
5

7
9

11
14

16
18

20

F
w



GENERAL INDEX.
Page.

Act, the Wild Birds and Animals 137
Protection ... yy

Animals (vide Management)
...63, 67 et seq.Alignment road h

eee 13, 14Anjan, sylvicultural notes on
Antilogarithms ... 232 et seq

Babul, artificial regeneration of... 56

Baling (vide Grass).

waggon, cost of cutting, etc.

and Sal (C. P.).

Boundaries, forest, demarcation 166, 167
of.

Bricks, sizes of and number 96
required per c.ft.

selection

11-13sylvicultural notes on

101Bamboos number per cart,

17, 18svIlvicultural notes on
180Bark, thickness figures for Teak

9-10
Bija
Bhirra, svlvicultural notes on

eee * 6-7
Birds, close seasons for woe 152

150, 151ist Of game and edible

97work, weight of per
c.ft.

Building, materials 96-98
--------s, general note on site 95, 96

repairs to forest 94,95
I71Buffaloes > treatment of

eeeCarting, costs 99 et seq
Carts, Capacity of 100-102



GENERAL INDEX
Page.

Carriage, by railway forfuel ... 100 et seq.
Charcoal, cost of preparation, 108, 109
labour and outturn.

-notes on manufacture 106
of.

suitable species for aye 108
Chir pine, artificial regeneration 55
of.
-- girth; diameter rela- 177

tion.
Circles, areas of, for diameters
(vide Tables)

Climbers, list of commoner (vide
Trees)- ~

Close seasons wee 152, 153
_ time 137, 148

Compartment histories ... 162 et seq.

weights of.

_-__ _ taper for Sal (vide
Tables).

Control forms and book ... 162 et seq.

development.

tree species.

ii

a

Clay, weight of 97

Compound interest tables _ 222 et seq.
Concrete, cement and reinforced, 97

Constants, general 190, 192

Construction, road ...63, 88 et seq.

Conversion, notes on 111 et seq.
Coppice species, tables of mean 186-168

Coppicing power, of common 42

Coupes, demarcation of 165
Cube roots 193



GENERAL INDEX
Page..

Cubic contents of logs or cylin-

Daily wages table 195-198
Deciduous forest (vide Types).
Demarcation, of coupes, forest 165 et seq.
boundaries, etc.

Dhaora, sylvicultural notes on ... 6
Diameters, for girths (vide Tab

es).
Divisional note-book ves 164

do per day.
-~------+5, (vide Roads).

ders (vide Tables).
+

measure wee 1g

ee 97Earth, rammed, weight of
93Earth work, amount a man can

170, 171Elephants, treatment of
...63, 76 et seq.Estimate, road

Fibre (vide Uses).
Fodder (vide Grass).

100Fuel, cost of weighing
tee 100, 109

~ __ stacks, sizes, loss of weight, 99
railway carriage of

costs.
Foundations, proportioné of lime 98.
concrete used in.

-Game, birds, list of wee 150, 151
books ves tA et seq.

close seasons for eee 152

lik:



GENERAL INDEX

- limit of to be killed in a
block.
_- protection of (vide Act).

General, note on Central Prov-
inces topographical, geologi-
cal, ete.

Girdling, note on
_- preliminary seasoning

measure.
Girths, for diameters, etc. (vide
Tables).

for height of coppice
(vide Coppice).

Gradients, road ;

Grass, average weight of a cart-
load.

baling, weight and density
of bales, baling wire cost and
weight of.

- discolouration and deteri-
oration.
__-_ Seneral notes on
Grasses, fodder, notes on the
main Central Provinces and
Berar.

Gums, (vide Medicinal uses).
Haldu, sylvicultural notes on
Harra, note on myrabolam col-
lection, etc.

Inks, (vide Stock mappings).
Interest, compound, tables of

taccavi tables of (vide
Taccavi).

Page.
143 et seq.

44,45

42-44
114

93, 94
13]

13]

130

134 132
124 130

16, 17
115

if

222 et seq.

iv



GENERAL INDEX
Page

Kamra, unit of area 49

Lac, costs of collection and pro- 124
pagation.
collection and storage of ...
disposal and rates of
glossary of terme
insect enemies of
insect, the life-history of ...

122.

123 > 124
122, 123

121. 122
116

main hosts of
methods of cultivation of ..
mames of crops and swarm-
ing dates.

staff
Lendia, sylvicultural notes on.
Lime, concrete

mortar
plaster

Loam, weight of
Logarithms, four figure

Management, animal, notes on..
Materials, building

Minor forest produce
Mortar (vide Lime).
Muqqradam's note book
Myrabolams (vide Harra).

Note-book divisional
Nurseries, (vide Planting).

general note on ...116, 119-121
117, 118
118-121
-118, 119°

123
8, 9

97, 98
96, 97

97
97

226 et seq.

170
96 et seq.

species 132 et seq.Medicinal uses of forest
115 et seq.

167 et scq.

164



GENERAL INDEX
Page.

shooting, officers ex- 142, 144 et
empted from taking seq.
out of.

Penalties, (vide Act).
Pillars (vide Boundarigs).

145
shooting, issue of ... 141

Permits, shooting, application for

49.52
Poles number per cart eee 101
Planting, general notes on

Preparation of soil ... 49 et seq. 59
Present value tables 224 et seq.
Putty composition of 95

Central Provinces.

wee 206
Quality-classes, standardised 46
Quarter girth

109
164

Railway rates (vide Fuel), also...

ve 49-60.
Records, of control,

67 et seq
Regeneration, artificial
Road, alignment and survey

banks of bes

construction of and 88, 91 et seq.
maintenance costs.

demarcation and esti - 76
mate of work.

- drains wee 84
_-_ earthwork in square 80

cutting.
gradients 93 > 94

surveyor's forms

metalling.

86, 87
83

lay-out on map 65

andmurraming



GENERAL INDEX
Page.

seq. 83

Rest-houses, forest (vide
Buildings}-

nala crossings ...69 et seq. 72 et

63,91 et seq.-- epairs
pecial works

14:Rohan, sylvicultural notes on
eee 140 et seq.Rules, shooting, Cc. P

5Saj, sylvicultural notes on
54, 55Sal, artificial regeneration f

ae

forest (vide Types).
_-_ sleeper outturn (vide slee-

pers).

tables of diameters for girths 172-177

180:bark thickness of

_ sylvicultural notes on eos 3-5
taper constants for eee 178.

183, 184
Sample

tables (C. P.) for...volu
notes on 155-157

140, 141Sanctuaries, game

Season, close (vide Game).

years, recorded of forest

Sand, weight of 97

t Seasoning notes onCc. P 111 et seq
Seed beds 50, 5 j
Seedlings (vide Regeneration)

61-62"Seeds, number per ounce of main
. P. species.

_-_ storing of een 57

species, C. P. 47-43
15, 16.Sewan sylvicultural notes on

Shellac (vide Lac)
... 140 et seq..Shooting rules, C. P

Vib



GENERAL INDEX

Shisham, sylvicultural notes on...
Shrubs, list of commoner (vide

trees).
Sites, building, selection of

dimensions and weight
- number to a waggon ...

ton see

Sleepers, outturn from sal trees
in cubic feet of sleepers
and by sleepers.

working per acre, tables of

Spacing per acre, table of
Specific gravities
Square measure, table of
Stacks (vide Fuel).
Stacking of converted timber ..

Page. f
97

10-11Shingle, weight of

95, 96
102, 103

102
103, 104

104
104, 105

onSleepers, carting charges

59
59Soil, preparation, tables of

52 et seq.
58Sowing
193
191

114
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figure.
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__- _ areas of circles for
diameters.

_ bark thickness, figures
for teak and sal.

-_ cubic contents of logs
or cylinders (4 girth.
length).

__ cubic measure
daily wages vee

diameters for girths of
teak and sal.

_-_ diameters for girths for
true circles.
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--__ gradients
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soil working per acre..
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cing power.
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suitable charcoal spe-
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taper constants for sal.
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----table of diameters for Sirths---volume tables for single
trees of (C. P.).

Tendu, sylvicultural notes on
Thorn Forest, (vide Types).

Timber, railway rates for carriageof.
seasoning and conver-
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and Sal.
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Page.
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110 et seq.
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Acacia arabica

catecho

leucophloea
pennata

Adina cordifolia

Aegle Marmelos

Ailanthus excelsa
Albizzia Lebbek
__ odoratissima
_ procera

Albizzia spp.
Anacardiaceae
Anogeissus latifolia

-pendula
Anonaceae
Apocynaceae
Asclepidaceae

Balanites Roxburghii
Bambusa arundinacea
Bambusae
Bassia latifolia
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118, 132

31, 45, 46,
61, 108,
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31, 46, 61

31
16, 34, 42,
45, 57, 61,
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35. 44, 45,
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Bauhinia malabaricum
purpurea

-racemosa
Retusa

----Vahlii
-----Variegata
Bignoniaceae
Bixaceae
Bombax malabaricum

Boroginaceae
Boswellia Serrata
Buchanania latifolia

Burseraceae
Butea frondosa

__--Superba
Caesalpinaceae
Caesaria graveolens
Carea herbacea
Careya arborea
Carissa spinarum
Cassia fistula

___--fora
Cedrela toona
Celastraceae
Celastrus paniculata
Chloroxylon. Swietenia
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39. 45, 61,

27
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34, 133
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133
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39, 45, 108Cleistanthus Collinus
Page

Cochlospermum gossypium

37Cordia Macleodij
Combretum nanum
Combretaceae 6, 32, 33

-19, 42

45

.10. 28. 45Dalbergia latifolia
Cryptolepis buchanani 37

61, 108,
11]

48, 61, 111,
134, 189

~ paniculata 28, 43, 61
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spp
S1SSOO 61, 111

118
Dendrocalamus strictus 41, 45,

Desmodium Gangeticum
47, 61
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Dillenia aurea
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45
pentagyna ees 45

@ae 40)Dioscorea bulbifera

Dioscoreaceae
daemona > 134

40
Diospyros melanoxylon .14 36. 45,
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ae 46Diostrachys cinerea

3, 20Diptero carpaceae

Ebenaceae eed 14, 36
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Erythrina suberosa 2/
1

Eugenia jambolana .48, 61,
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Euphorbiaceae
Euphorbia Nivulia

Ficus religiosa
-sp.p

Flacourtia Ramontchi
Gardenia gummifera

jatifolia
jucida
furgida

Garuga pinnata
Gmelina arborea

Graminae
Grewia hirsuta

Rothii
Tiliaefolia

Grewia sp. P
Gymnosporia montana

Hardwickia binata

Helicteres Isora
Holarrhena antidysenterica
Holoptelea integrifolia
Hymenodictyon excelsum

Indigotera pulchella
-- sp. DP.

Kydia calycina
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Lagerstroemia parviflora

Lantana Camara
Lauraceae
Leguminosae

Liliaceae
Litsaca sebifera
Loranthaceae
Loranthus longiflorus
Lythraceae
Malvaceae
Mangifera indica
Melia azadarach
Meliaceae
Millettia auriculata
Mimoseae
Mucuna pruriens
Myrtaceae

Nyctanthes parbortristis

Ochna pumila
Odina wodier

Oleaceae
Ougenia dalbergiodes

.27, 133, 135
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Palmae
Papilionaceae

Phoenix acaulis
sylvestris

Phyllanthus emblica

Pinus longifolia
Pongamia glabra
Pterocarpus marsupium

Pyrausta Machaeralis
Randia uligu.nosa
Rhamnaceae
Rubiaceae
Rutaceae

Saccopetalum tomentosum
Samy daceae
Santanum album
Sapotaceae
Schleichera trijuga

Schrebera Swietienoides
Semecarpus anacardium
Shorea robusta
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Simarubaceae
Smilax macrophylla
Soymida febrifuga

Spatholobus Roxburghii
Spondias mangifera
Stephegyne parvifolia

Sterculiaceae
Sterculia urens

Sterculia villosa
Stereospermu m Suavolens
Strobilanthes auriculatus
Tamarindus indica
Tamarix gallica
Tectona grandis

Terminalia Arjuna
-- belerica

chebula

tomentosa

Tiltaceae

45
.29, 118, 136
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Trema politoria 40, 136

Woodfordia floribunda 5. 4, 34, 136

i Xylia xylocarpa case 62, 114

INDEX OF BOTANICAL NAMES f

Uncinula tectonae 2eee

Uvticaceae 40

Verbenaceae 1, 15 > 38, 39

Vitis auriculata 25Vitaceae (ampelideae) 25
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_ negundo 39, 136
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24 + 62. 117,Zizyphus jujuba 136
k

oenoplia 24, 46

57, 62, 108.
117, 136

xylopyra 25, 46,52 54,

xx
Govt. Press, Nagpur : -No, 1614-L., Forest.-5-10-25-1,500.



a

4

+


