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P RE FACE

The plantation inventory work in Darjeeling and
Kalimpong Pivision of West Bengal was carriled ount during the
period 1081-82-87 under the frupervisien of £/Shri J.WN.
Bhalttacharjee & B.M.Dev. Agssiatant Directors. The methodo-
logy and statistdical desifn followed had been riven by the
Statistical Unit of the FSI at the HendQunrters(Dohradyn)a
The 1nventory survey was confined to the plantation areas of
the two forest divisions falling under the West Benganl Forest
Davelopment: Corperation and aimed at estimeting the total
Ffrowing stocl off the plantotions, The data collected in the
Tfield were procested electronically at the Regionel Conmputer
Centre, Calcutta by the Statistical Section of the Eastern
Zone, The! dnventory report has been written by Shri P.Senruptn,
Deputy‘Director under the guidance of Shri S.C.Dey, Joint
Director who nlso scrutinised the report and edited the

same»

The results of the plantation inventory indicuate that
sone plentations have deteriorfnted and reqgquire Iimrmecdiate
protection. While the conversion of the high forest into
plontations in Darjeeling Division has increased the volume
of the stand to the extent of 1} times besides introducing a
number of more valuable stpecies. The results for Kalimponge
Division are ngt yvet conelusive. The average volume of stand
prer hectare in'Darjeeling Division has worked out to 297.65 m3
while that for Kalimpong Division to 90.,12 m3. The average
volume per hectare of plantations raised prior to 1925 in
Darjeeling and Kalimpong Divisions is 198 mB/ha. and 103 mgfha.

respectively.

‘The results ‘presented in vthis report repgarding the
volume of growing stock in the survey areas in question indicate
wide variance from those of the forest resources survey of
plantutions carried out in the same areas by the State
Forest Depprtrent during 1973 and 1975, Durirg the course of
the present plantation inventory in the Darjeeling and
Knlimpong Divisions, it has heen noticed thet in the Darjeciiag
Division, the growing stoclk is only 030,Ths (1000 mj) which is
much lower than the estimate of 1370.4277(100C mj) as
arrived at by the State Forest Department in 1973,

casacontd,...
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Tt is hoped that the results presented in this r
will help the State Forest Department to have na comple te
picture of the plantations in the area according to age e
groups bosides the Quccons and failure of the individaal
species, This will also give .them & pilcture of the dnmige
suffered by the various plantotions, showing the vulnerable
‘age groups and speciés. The observations made in the report
will help them to take sultable corrective measures in the

various areas and plian their future plantation programmes
in a more fruitful mommer.

The flold staff of Eastern Zone has worked hard to
complete the inventory within a short period in & hilly and
difficult terrain. In completing this work, the =taff of
Statistical Section as well as the Stenographerse also contri-
Luted substantially. They all deserve to be complimented for
thils worls, T thank the Chief Conservntor Of Forasts, West
Bengal, Managing Director, West Benpgal Forest Developmont
Corpo-ﬂpiqn Limited, the Divisional Forest Officers
concorﬁ%d and nalso the Civil authorities in the Darjeeling
and Kalimpong Sub-=Dilvisions who extended all cooperation to

FSY 4in carrying out the plantation inventory work smoothly
and succosafully.

Sd/-
(N.K. AGRAWALA )
DIRECTOR
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C 1T A PTEHER - T,

BACKGROUNTD INFONMATTON

1.7T: Introduction:

Plantation inventory work waas carried out in
the project area of West Bengal Forast Developmant
Corporation l.imited mituated in the Dar jeeling
District of Weat Rengnl as per the special requeat of
the Chler Conmervator OF Forentn, Weail llengnl. Plantations
ure msituated In hilly Lterrain ot voarlous ajtitudes
from 100 m, in the foot hills of Kalimpong civil sub-
divisicon to bigher hills ranging up to 3700 m, at
Sandakphu-Phalut ranges lying in Darjeeling civil
sub=division. Plantation activities in these arean
date back to &8 esnrly as 1869 when indigenous Oaks
and exotics like Cedrus deocdara &nd Cryptomeria
jeponica were tried near Jorebungalow, Subsequently,
pPlantations were raised in places like Rangbul,

Dooterian, Rangirum, Poomong lying 1in Darjeeling
Division only. Regeneration plans at that time aimed

at the introduction of Cryptomeria and various other

indigenoun spscies iike Toona{Cecdrelln toona).

Pipii(Buckliandia populnea), O0oks (Quercus spp,), Knwla
{MAchilums specien} with an objective to produce buillding

timber, furniture wood, box planking and Fuslwood,
Betwean 1920 and 19135 hundreds of hectfres were planted
with pure Dhupi{Cryptomeria japonica). Subsequently,

it wos noticed that Dhupi({Cryptoweriua japonica) was

unsuil table am a naource of timber and there was a doclipe
in craention of Dhupi plantations. From 1949 Dhupi

(Cryptomsria japonica) was re—-introduced &8s o sourcs of

pulpwood, Tt is stated that Cryptomeris japoni-ca can

yield 15 to 20 tonnes per annum per hectare{Source: Yest

Bengal Forests, Centenary Commemoretion Volume, 1964),

Introduction of Teak(Tectonp rFrandis) and Sal

(Shorea robusta) in sarly 1930 is very important. o

Currently Tegqk(Tectona pgrandis} is planted in the

project area of West Bengal Forest Development Corpora=-
tion Ltd. to an appreciable extent. Sal{Shorea
robustn) plantations are found mostly within the

limits of srstwhile Kalimpong Forest Divimion.
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1¢2¢ Location:

The present area of study falls within the
territorial limite of erstwhile Darjeeling and
Kalimpong Fereat Divisciens, The locatiens erf the
forest diviscions are as folleowsie

Forest Division Lecation
Dar jeoling 87" 59* and 88° 28' E.Lengltude

26® 56* and 27° 4 N.Letitude
XKalimpeng 88% 56' anda 88° 28t E.Longltude
27" 12 smda 26° 05' N.Latitude

1To3s Physical settings

Darjeeling District is a tangled mass of hilly
country having & very rugged topegraphy, Steep slepes,
knife edged ridges, cencave and deep gorges are met
UnOOmMmon o

Rivers like Tiasta, Lish, Ghish, Neera, Murti,
Jaldhaka, Chel, Little and Great Rangit are flewing
frem the Darjoeling Himalayas, The entlire Terest and
Plantations of the aresa under Woest Benagal Ferxrost
Development Cerperation, Ltdy ferm the catchment
aret. ef the above mentiomned rivers. These rivers are
net navigeble in ths hilly tract and are extremely
bouldervy.

1.4 Climate:

The Civil Subedivisiens of Darjeeling and
Kalimpong expesrience heavy raintall and severe winter.
But weather is attractive between March to May and
Octeber te November when tourists meve te Dorjeecling
and Ealimpong in large numbers, Meteervlogical data
for Darjeeling can be perused from the follewing

tablet ~

- - - - - - - - - - - - - - — - - - - i - - . — -_ - -
Av ,menn Average Average memn Average annual
max, temp~ mean minimum relative rainfall in om,
erature in temperature hunid;fy.

e, in°C. (in = )

16.7 . 10,2 82 2812,2
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-3 =
High Forests:
Hizh forests in the hilly tracts under study
can be grouped intei-
1¢ Levwer hill foreasts upto 1000 m,
2, Middle hill ferests from 1000 m, toe 1800 m,
3¢ Uppor hill forests from 1800 ms to 3200 m,

The lower hill forests occupy comsiderable
portion in erstwhile Kalimpong Division where Sal
(Sherea robusta) is conspicuously present slong
ridges. Along with Sal(Shorea robusta) other
important specles are Paccasej(Terminmlie tomentosa),
Chileuni (Schima wallichii), Toon{(Cedrela toona),
Panisaj(Terminelia myriocerpa), Lampati(Dusbangs
sonnere tioides ), Gamari(Gmelina arberea) etc.

The middle hill forests are distributed in

beth the Divisions but is more extensive in Kelimpong
portion. The chief species sreo Alder or Utis(Alnum

nepalensis )Pirch or Ssur(Bstulsm alnoides )} Chestnut

(Castenopsie spp.) Lekh toon(Cedrella febrifugsa)
Angaxre (Phoebe sppy ) Mahwa(Engelhardtia spps.) etce

Upper hill forests are characterised by over-—
mature Oaks, Laurels and Magnolias. The COaks are
Buk(Quercus lamesllosa) Phalant({Querycus linesata),
Sungre Katus(Quercus Eachxéhxlla). Katue(Cgstanopsis
hystrix), Kopasi(Acer spp.), Renichoamp(Micheilieae
excelsa ), Eawla(Mechilus spp.), Ghogoe champ(Magnolia
cempbelli) etc. @re alse common.

It appears from aveilable records that yield
of timber from the high foreats of Darjeeling
Division cfu be up te 126,00 mj(Sourcel Weast Bengal
Forests, Centenery Commemoration Volume, 1964 ) per
hectaxre on en average when clearfelled as against
150 m3/ha. in Kalimpong Division. Poor yield from
forests and less availability of commercially
important species m&ide it necessery to convert the
forests into plantations with speciesr of economic
ioportance.
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1e6e Plantations:

In Derjeeling Forest Division Shorea robusta,
Duabanga sonneratiocides, Terminalie wmyrioctrpa,
Tectonn grandis, Gmelina arboerea are raised up to
an altitude of 1000 m, in Sambhong eml Simli jhora
Extn. Blocke, TFlantations of Tectona arandis in
Riang and Geill Blocks also fall within this alti-
tude Zomne-. Beyond 1000 m, and upto 2200 m, Miasc.
Hard woods spp. &re raised along with conifers like
Cryptomeria jeaponice and Cupresus kashmiriana, Misc,
hardwood species occur lergely in plantations of
Ronghong, Rambi, Rishap, Sonada, Dooteria blocks
lying in the altitude Tone from 1000 to 2200 m. Miooe

hardwood includes various epecies of Quoercus like

Quercus lamwllosm, Quarcus linesata; and specilies of

Machilus are roepresented by Machilus ocdoratissima,

Mackilus edulinsm, Bepides these other species like
Alnus nepmlensis, Acer Bpp., Bucklandia populnea,
"Castanopsis species are also foumd within thie
altitude zZone. Pure plantations of Cryptomesria
japonica can be seen in lepchu, Pumong, Majhiduara,
Sukhia ~ Pokhri, Poobong, Tomseng & Ghumsimana b}ockﬂ.

Beyond 2200 m, proportion of conifers decrebnes
/Semc and that of "isc. hardwocod incresses. / flantatiom in
Darjeeling Division con be seen up to 3600 m, in
Sandakphu, Phalut & Sabarkum blocks where Hemlock and
Abies densa were planted. Miscellansous hexrdwood
up to 3600 wm. include apeciles of Quercus, Bstula,
Machilue, Micheolia, Prunus, Magnelia, 4Alnus etcs
Basides Cryptomsria japohica, thore are osther
conifers in this zZeme which include Taugra brunoniana
and Pinus patula, In North Risbik block plantations

of Tauge brumeniana ocan be ween beyond 2200 m.. In

Romom blook there are very good pluntatiens of Pinus
petula in this zZene, Cryptomerie japonica occurs

in highor altitude of esven upto 3000 m, in Sabarkum

and Sandakphu blocks along with Alnus, Betula and Hemlck.

Plantoetlons of Kaljimpong Divislion are looRtsd
in varioun physiography whioh starte rom slmost
pluin arsas of Mongpong, Mal & Khumani blooks and
ud joining areas having altitude of 300 m, Misc,

hardwoods are commonly found in this zone which
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inocludoy Terminalia tomentose, Duabeanga sounneretoidos,

Sohima wallichii, Albiszmia species, Tectona grendis,

Casmsis siamia, Shorea robusta, Bombax ceiba,

Michelis ochampeca, Anthocephalus cadamba, Aoroconrpus
fraxinifolias, Ailanthus grendis etc. Gradually

the terrain becomon steep through Ghel, Lish,
Churanti, Dalimkote, Ambick, Mongpong, Sakam &
Eastnar Blocks. The characteristics plantations

of foot hille continues up to an elevation of 650 m.
to 700 m, approximately, Plantations of Sharea
robusta undor Kaliopong Range fall in the foot hilla.
Similerly Teotona grandis also ocour largoly in thie

TONG »

1-1.._ Above 650 to 700 m.(vlrioutéhnrd wood specioes
- . are found. This situation continues up te
1800 mo ond species like Maghilus, Aloimandra

gathoaytit, Buoklandia populnea, Quercus lineiitsa,
gchimn wallichii, Alnus nepalensis, Botula alnoidews,

Terminaliea myriccarpa are found in plantatiens of

thie zZones :

Varicus hard wood species continues up to
2100 m, smd they are found in pleantetions of Risum,
Itchey, Painguon, Upper Sangser, Deamsong, Merong
blocks. In this case Confiffer like Cryptomsria
Japonioca is less in cccurrence which cen be seen in
the plantations of Riocsum, Lava, Ehompong, Morong,
Kolbeng, Bokhim and Chumeng blooks wainly. In faot
Cryptomeria japonica be@ring areas in Kalicpong
Division are found largely in altitude Zone of 2100 m
or mores In this altitudinal level miscellansous
hard wood l1ike Alnus nepalensis, Acer campbelli,
Michelia excelsa, Castfenwpeis spp. can be seen also.

1.7 Forest administrations

Prior to the oreation of West Bengal Forest
Development Corporation Ltd. only two forest
divisions existed in the area,

Forest Division Aresn in sq,lom,
Dar jesling 294,02
Kalimpong : 528,18

After creation of West Bengal Forest Develop~
ment Corporation Ltd., the above two foreat divisions
bhave been reorganised im the following menner:
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Administrative unite

Darjeeling(General
Darjeeling(Special
Kalimpong (Generel
Ealimpong (Special

All these fTorest divisions

Diviaion)
Diviaildn)
Pivieion)
Division)

Headquarters

Darjeeling
Darjeeling
Kalimpong.
Kalimponmg.

are working with a

common aim to convert thae overmature forests into

plantations of ecomomic importeance.

Working units

l1ike ranges and beatos have been macde smaller in size

to tnokle tho programme of inoreased cleerfelling,
departmental cperation and subsequent activities
of raising plantations.
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CHAPTER-=1II

INVESTIGATION AND METHODOLOGY

2asls lzota:ml

Pluntgtiona wore seleooted for sampling with
probability proportional to the sizre of the pPlantae
tions since individual plantation under efch species
varies considerably in ares in s yehAr. Two plots
vwere randcumly considered in came of euch plantations
soleoted rfor seampling.

22 SHSelection of plantotions:

Two rendom numbers Were seleocted from rendom
number tables) omne in the ronge of total number
of plantations in a group or stratum end the other
in the renge of maxismum orea of a plantation in thet
. group. If Lhe nres of the plantation corresponding
to the Tiret suleact s number is greater them the
pouwid @elouted wuwhes, the pisntnidien loe lon«lwlied
in the sample ntheirwinse second pair of rendom auwbe e
are seslected and the sams process is continued tikl
the required number of Plantations are sslected for
eappling.

2.3+ L2y out of plotss

Three types of plots were laid for sexpling
in the plantations depending on the ago of plantat-
iomns, For this purposs plantations were stratifried
as indiceated hereunder., Plot sixes in each sampling
unit in various atr;tl are furnished belowie

Stratum Yoar of plantations Plot -izesjhngl
X Upto 1925 Oo1

IT From 1926 to 19453 ' 0.05%

IXI From 1946 to 1955 . 0,05

Iv From 1956 to 1965 ' 0,025

v . From 196% to 1975 0. 025%
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2‘).2

2,303

2006

—8-

Plot size 0g1, haot

The plot centre represents interssotion of twe
disgonals., Diagonals mesgure 44,72 m, in N-5 and E-W
dirootione., Ench side of sqGuare 1is 162 m, From
the plot centre horizontal distonce of 22,36 m, were
wefsured in the direotioms N, 8, E snd ¥ where the

wusmnera i e plebte wesro [ousd,

Plot msimwe 0,0% ha,:

Esch side of the equare is 22,36 me Laying
out of plot wao dome in the pwocedure mentioned in
Pary 203013 corner of the vlets were found by metsur—
ing 1%¢81 mo from plot centre in N, S, E & ¥ directions.

Plot sixe 0,02% ha,?}

Pach sido ef the plot messuring 15:81 m,

Laying eut pleot wam Jdone aw atated in pares P,.7,.1

by tshing hecvisontsal distence or 14,111 m, In B, H,

D & W direotioms from plot centre.

Aresn statomoent by stratums

The project area under consideration was
stratified as follewns~

District Sub=divisions Stratum Aren in ha),
Darjeeoling Darjeeling X Th2053
II 1988570
IXEX 1376,96
v 2208,71
v 3165.90
Total: 9482,80
Darjeeling Xalimpong I 683 .48
IX 257520
Ixx : 128721
Iv 2568 .89
v 3324.35%

Totali10439.13

W dm aw e PW N TR TP em MM M WR WE o WE TR W M W s e gy W op e &R G
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205. Slope study in plantations:

Areas under study cover plantations railsed
after vle&rfelling of high forests, Slope study in
Darjeeling and Kslimpong plantation areas indiocate
nature of terrain tackled for plantatien activities

in past and in recent years. The position is as
follewste

-— e EA G W an ae s SR W SR W SR e em e @ Ak = == e =

Slope % ___%* Aree under Plantations
Dar jesling Kalimpong

Upto 30 23 6.

30 to 9 4% 27 20

46 to 60 28 11

Above 60 22 5

- e E e e Er W e A e mn g W ek Gk WP SR A @R ER W A W em o @ e

Plantations are located in easier tépogreaphy
in Xelimpong Division whereas in Darjeeling Division
. many plantaotions{(50%£) aro located in steep areas.
Felling of forests and planting in slopesn above
60% may be detrimental from ecological point of :
view, However, such clearfelling and planting
activitiers were more in earlier years in the perxrilod
between 1908 to 1950, Presently plantation activie
ties are confined to less steep areas, VWorking of
these plantations in future may be decided with due
caution to avoid soil eresion, occurrence of land-
slide and slips whioch are serious problems in the
hilly terrain of Darjeeling District.

2,60 Soil depth and husme in plantations:

Study of soil depth and humwus formation in
the plantations of Darjeeling and Kalimpong diviei-
ons indicate the following:-

(1) Soil in general is deep in Darjeeling

° diwvisione. '

Y41) Soil is deep to medium in Kalispong
: Division.
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Distribution of sampling units in various
ontogoribl of 80il depth &and husmus in plantation
areas of Darjeeling and Kalimpong divisions may
be summarised as belowie

Division Humus Porcentage of ssmpling units
Seill depth
No Very Shallow Medium Deep
s0il shallow

Darjeeling Shallow Nil O.h C,.8 2.2 54.3
Medium O,k Nil Nil 1e1 34,0
Deep Nil Nil Nil Nil 1.1
No 0.4 Nil N1l 0,8 hes
huonas
Xalimpong Shallow Nil 0.2 . 2.9 Lok 393
Medium Nil Nil Nil 2.4 4.6
Deep N1l Nil Nil Nil 0.8B
P Neo Co2 Nil Ce.2 Nil Nil
humas

e G S ms an A R A e we W SR wh s Gm me G TS me e S ae O e we e mm e

TMamuw formntion in Darjeeling Diviston 1s
largoly shollow but medium humis formntion is mleo
noticed. These catogories represent more than
B88% of the aree in Darjeeling Division sampled
during survey. In Kalimpoeng divisien nlso bumus
formation 1s largely shallow, MNore than 889 of the
area sampled during survey indicate the shallow
nature of humus rormntibn.

Regexrding depth of soil, it is noticed that
#0il depth is better in Darjeeling compared to the
same in Kallmpong.
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Plantations in Darjeeling and Kelimpong
divisions were reised in mll aspesots. Majeor
plantations are; however, located on the following

aspects:

Aspect with
ma jor plan-—
tations.

Northern
North Egstern
Eastern

South Easterm
Southern
South Westerm
North W atern

o R WR WR M @S Wr SR MR PR WR m we WS  GR SE A WM W

As % of tots] plentation aren  Remorks

- me m W B aw A R B W W

Toial1

Darjoocling Kalimpong
1247 - . A, B doon
15.3 - B , not represent
13,8 - plantation
1“.6 1509 aret,
1647 235
- A 19-9
- 19,00

o et Gy W g W AN B BA MR SR e YW W sm AR Me de e W
TRe5% TR %

-..n—--——-——n——--——-—--——n—u—‘-—_——--
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CHNAPTENR =311

DATA_ANALYSIS.

Jels Ganejral

Field (datea were ocollacted from the saxplo plote
of msoleocoted plentationa in Darjeeling ond Kalirpong
Pivisions. 682 somple plots were laid in the planta-
tions in the following mannorie—

—-—-—--.-n———_---u.-————---—————

Stratun No. of sample plots
Darjesling Kalimpong

I 3 24

Ix 87 126

IIT 60 46

Iv 64 112

L4 13 119

The field data collectod from plantations of
various strata were processed in Electronio Computore.
Aotually the data processing involved manual checking,
provessihg 1n Unfit Record Haohine and procensning by
Rleotronie Dobn Figoemering NHymtam,

ity Honunl pregesing
Manuml procesming of datn nel lected In rlelda

formes includes following stepsi= *

1. Dpounentation in fleld forms wore cheoked with
refoerence ta the instructioms contained in the
menual of Forest Survey Of India,

2, 411 codes used in field Tforms were checked and

discepancies woie rectitied.

b " IS Pvuua-g}nﬁ in Unil ltlecer Machines

This ‘inolude following otepsi-—
1) Punching of field data on cards.
2) Verification of all the punched ceards.

3) Sorting and collating the cards for proper
input te Electronic Computer.

k) R,ctification of omissions and duplication
in punched cardas before pctual data process-
1ngo
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Eleoctronic Date Processing1

In this stage the data are sent for processing
which includes following steps:=

1, Loading the data in magnetic disk paci,
2. Detection of invalid chearacter.

3. Consistency checking of input data and
doing necessary correctioms.

4o Actual processing of data fori=—

(a) Stand table preparation.
(b) Calculation of tree volume.
(o) Preparation of stock tables.

{(4) Devoeloping suiltable volume eoquations
in respect of some important species
for preparaotion of the volume tables,.

General volum» equationsy

(leneral volume squtilons weore developed for
Qryptomerin Jjopepnics. Fhegrea gobueta aAnd Teotona
irnndlg frnm mayadlanhls fealled tros dnte. T Lhias
vupntest AL may be menltoned Lhat felied Lrywe deta
for Cryptomerian japonioa were collacted by F.5.T,.
by actunl felling of treos at the time of inventory.

Howover, in ocane of Shores robusta and Tectona pgrandis

data were collected from the records maintained in
the Office of the Divisional Ferest Cfficer, Silviocul=
ture Mvision(North) Darjeeling.
The general voluma enustions dewvslopsd In thin
oape arweid
Qryptemapie Japopnlos o Ve ,0069 * 0, 08219 l"211+
Y8946 DO

Bhogpen C?b“-t; (] Vszﬂ N.7781+0,02092L11 «~
0.331556/02.
Teolonas arejulle v v/nn - oo22R78 o

0_00176/u?n
V = Volume (0.b.) in =’

D = Diopeter(o.b.) at breast helght in m.
H = Helght of the tree in m.
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306+ Local volume equttionss

Local volume equaetions for Cryptomeria
Japonica, Tecotoma grendis and Shorea robusta as
developed from General volume eqQuations are as

followst=

—-——-—————vn——-——.—_—_———---

Species name Equations developed R SeE.
Cryptomeria V =2 =0,01097 «+ 0.,99876 0,00916
japonica . 5,30991 D2
Shores robusta V/D> = 9,78645 - 0.98073 ©0.52847
o.325h6/b2
Tectona grandis V/D = —-0,6%623 + 0.97641 ©.1926
0.00341 /D+

¢+ 7,881 D

.---&—---———,-——--——-—-—-—-—-—

R = Multiple Ragrosaion co=afficient.
SE = Standard Epror

V = Volume in mj.

D = Diameter in ecm.

The volume is calculated on diameter over bark
in confirmity with the practice in the State Forest
Department. Actually with the help of local volume
equations, the volume of trees in various diameter
classes were computed on Electronic Computer, This
provided the basis of volume calaulation of the three
species montionod mbove whioch are the most igportant

spacies in the plantations of the ,..a,

Je7s YVolume pajonplation by vyolume Labjes:

Galoulatlon of volume for othar rpeciens woe done

e s bRAI of volume ;Ltables ©f the litate Foreal
Departmeant.

lbe Trees below 10 cm. diameter could not/accounted
Tfor volume calculation as the volume tables provided
by State Forest Department do not include tress below
30 cmy, girth(‘io,omo diameter roughly) for the Purpose
of any volumetric calculstion, Thus this report does
not include any volumetric information for trees below

10 cmoe dlamoeter or 30 cme girth,

3.8 Cull volume studyi
/volume No cull/study was undertaken for eny species.

39 PBark volume:

No bark volume study was undertaken for any
speciles,.
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1,10 Processing of thinning marking data:

Inmediately after the completion of plantation
inventory the State Forest Department c¢arried out
thinning mérking in the present arfima of study in
Darjeeling and Kalimpong Divisionm. Am & Tesult of
this mayking and subsequent removel of itrees (rom
plantations, there will be some reduotion of atems
and volume in eaoch etratum. This variation has been
accounted in this reporte Date in rogpect of thinning

. marking of plantations were collected from the office
of the Divisional Forest Officer, Cultural Operation
Division, Siliguri and was processed on Electronic

Computers,

3,11 Data anmlyming

Proocesned data of inventory have been analysod
and reported in Chapters IV —=VIT of this report. The
analysis indicotes various critical points in planta-
‘tion management snd present status of plantation.
Cryptomeria japonica constitute® a bulk portiomn of the
crop in Darjeeling Division whereas the sape does not
constitute significantly in Kalimpong Division.
Tectona greandis and Shorea robusta are the most impor-—
tant species in Kalimpong Division. In Darjeeling

Division monoculture of Criptomnria,jazoniol is
a point of critical discussion. In Kalimpong

Pivision plantations are mostly composed of many
miscellaneous species which may be suited better in
present context of timber demand.

Processsd data of thinning maricing have been
analwsed in Chapter VIIX & IX of this report indicating
nature of removal of stems and volume removal thereof.
It may be pointed out that no plantation of
Cryptomeria Jjaponica was marked for thinning removal
during this pheses | :

.12 Erroxri
Errors for volume calculations in Darjeeling
and Kalimpong Divisions wore estimated soparstely
irrespective of sitratum and species. The error
ostimate indicate the percentnge of standsard error
for stem timber and small wood separately, which
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are given belowi=

Divisian Standard error 7
Stem timber SEmall wood

Darjesling + Bo2192 + L.B778

Kallmpong * %1206 * Je7032

Estimates of above standard error percentage

stands at 954 probability levele.
Himndard error ¢ for total wood 1in

i 88 uiklarg=-

e ma em A wk e e aea S me e e s omm

Further, the

tho two diviasions

- am ew W e we me g

Divinion

Darjoeling
Koelimpong

b e —

Standoid ervrer %

2,893
2.919

—

- mE am e e e e am ew e g
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CHAPTER - IV,

PLANTATION CROP ANALYSIS -
DARJERELING DIVISTON

Crop composition in Dar {eeling Division by stratum)

Composition of crop in the plantations of
Darjoeling Division varilies considerobly in different
etratumeg ITn strotlum-7 plantations have apscies like
Tegmineile Lemeptges, ‘pope glliete, Dobles wopilebld.
Prunus species, Machilue specien, Miohalle apoolen,
Duyobange sommeoretioides and Cryptomorie jeponioca.

Occurrence of Cryptomeria japonica is maxisum in
this stratums,

In stratum-IY Cryptomeria japonica anxi Tsugae
brunonisna constitute 37% of the total crop. These

spoeclies occour in association with Castanopeis ppecies,

.Migholia species, Terminalia myriocarpa and Tectona

grandis. Introduction of Tectona grandis im those days
was on experimental basis and occurrencs of this

species is nearly 3% of the total crope.

In stratum-IYY also Cryptomsria japonica occure
and it alone constitutes 26% of the total crop. Other
important species in the stratum are Michslia species,
Machilus species, Bucklandia populnea snd Schima

wallichii, Tsupea brunoniana and Shorea robusta is

alpo found to cococmr in this stratum.

In stratum-IV Cryptomeria jsponica consti tutes
49% of the cropo. Other species like Shorea robusta,

Tactona grandis, Quercus species, Tsuga brunoniana
etce occur depending on the condition of sokl and
altitude of wvariocous plantations.

In stratum-v, Tectona grandis and Cryptomeria
JaBoniéa are principel species. These specles
conatitute 86% of the total crop composition. Alnus

_nepalensis also occnrs in this stratum.

It mey be worthwiille to mention that raising
of a large number of species in the plantations have

eirtuslly been discontinued/the recent years from

1965/1966, Whﬂtovnrétho proscriptisn of working plan,
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the results in the field in current yenrs largely

indicate trend towards monooul ture.

Introduction of Alnus nepalensis on a large

scAle may be noticed in Stratum-V, It is relatively
ensier to raise the species amnmd ite survivel percent-

aga is also high. In stratum«IV alesc Alnus nepalensis

ocours but its growth ims not apprecisbles. Nearly 60%
of the total stook of Alnus nepalsnsais in this stratum

is bolow 30 cm, diameter, Introduction of Tectena
grendis during 1930-40 is significant in Teesta
valley range of Darjeeling Division, Tectona grandis
srpoms Lo be growing well and the development of stiLands

is also goode Species of Micholia and Machilus were
planted with emphansis in earlier daya. Tn recent
yenrp thoese apecies Lhough not disourded are seen to
be raimed only mporadiomlly. Epecies of Machilus
uhd_Michelin hhve regimsterod poor growth and as a
roesult 6OF of the Michelie and Maochjilus species
belong te lower diameter olasses in stratum-I, JI &
IIXI. Growth of conifers like Tsuga brunoniana snd
Pinus patula are encouraging but in recent plantations
these are not found in exy appreciable extent.

In general, mttention in recent years ‘has beon
given to raise fest growing species keeping in view
the industrial requirement. Hisceplanecus speciles
found in older plantations are mény in number and it
may not be possihle to suggest a correct silviculturel
treatment for them to induce faster growth in fielde.
Apart from4this, miscellaneous species in Darjeeling
Division really do mnot contribute much in crop
composition and volume. Undernoted tabulation for =a
few speclies indicates their contribution by percen-—

tage to totml crop in terms of number of stems: -~
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Stratum Neme of species Percentage
to total

I Acrocerpus fraxinifolius 0,68
Acer spps 0«85
Bucklandia populnea 0.68
Cmelina arborea . 1.2
Prunus sppe 340
Shorea robusta 0a.3h
ix Chukrasia tabularis ) 0.54
Mngnolis ®mpp. 0.3
Prunus anppe 1 .08
Mnus pntuln 247H
ITIX Betula alnoides T e61
Cinnamomum sppa. 215
i . Chukrasia tsbularis Oo54
Prunus sppg 0,65
IV Betula alnoides Q.27
“ Juglans regia O.54
Prunus sppo. 0,53

In stratum V, there are only a few speciles
like Cryptomeria japonica, Tectona grandis, Xlnus

nepalensis etcoe which are important and these species

are raised gregariously depending on altitude.

Lo,2s, Contribution of important specilest

antribution of wvarious species in diff;rent
stratum can be studied from the information given
belowe It will hppear that Cryptomeria japonice
constitutes in most significant manner in akl the

strata. Tsuga brunoniana is alsoc saignificant
in stratum II, IIY & IV. Maximum occurrence of

Cryptomeria japonica may be noticed in stratum-Ve

The predominance of important species over
all the five strate may be studied from the
following tablei~—
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Species Stratum (Occurrence by <3
I IT IIT Iv v

Alnus nepalensis 2,00 = 4 .00 - 11,00
Bucklandia populnea - 7+ 00 3,00 - -
Castanopsis sppe - 2.10 - 3,00 -
Cryptomeria jeponica 313,02 26,27 26 .00 ho,e70 6l 00
Duabanga sonnereticides 6.00 = 1220 - -
Michelia spp. 9,00 15,00 9,00 3.00 -
Machilus sppe V.00 L 00 9,00 - -
Quercus sPPe - - L ,00 700 —
Symplocos BRppoe - D25 T .00 3. 00 -
Shoren robustln - - 700 L o OO -
Schiman wollichii hHaOO - 1,00 - -
Tsuga brunoniana - 17,00 3,00 6.00 -
Termirmalia myriocorpan 1,2 2.00 - - -
Tectona grandis - 100 - 22,00 22,00

¢

4o3a Conifers and mon—conifers:

The species listed sabove include both conifers
and non=conifers, Proportion of conifers to mon-—
conifers in the stratum can be summarised as below i—

m e e mm R Wm mm we mm mm mm e e mm & R W e wm e ea e e e em e e

Stratum Fotdo of conifer to non-conifer stands
I 0e50

11 0n35 . Unit of non—conifer stand
I1T 0,34 taken as 1, :
Iv 0.67

v 1.7

- paw s m  mm e emm e Gl s L Mm wm e wm em mm e o e el e e = e

Tt thus appears that in recnt years much
attention has been given te raise conifers in

Darjeeling Division. Cryptomeriea japonica is now

planted on a very large scale. It may be recalled

that Cryptomeria japonica i1s considered to be

suitable as pulpwood and it alone constitutes L% of
the total stock of stand in Darjeeling Division,

when considered irrespective of stratum. Besides this,
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other Importani apecnians Are Teclonn greantlo aned

Hhoten pobuyblbn, Thesae ppodles e conelilarad o bo

hlghly lmportant from ecnonomlo polnl of viaw,
Oaourrenos ol' Lheome nreciem rlong witlth Cryprlomos o

Jdopenicn constitute am much nmx G0L5Y. of tha Latnl mtock
of nlandas,

Shoron robustse 2.0%
Tectona grandis 14 .5%

Cryptomeriec joponica L4 .,0%

hohe Distribution by diomater clossest

Study of dinlribution of muin apecien by
diametorr cleose livlleslas thaol some npoolen bhave jopin—

tored poor growth. Cryptomerin jeponicn Iin found to

occur in higher dismetor closmens in all slratum.

Spocies studiod aroit=-

1o Alnus nepalensis

2, Cryptomerim japonica

3. Castanopsis spp,

4, Dusbanga sonneretioides

Be Machillunm B8pp.
6 Michalism spp.

7+ Pipus patula

8. Quercum Sppo
Oa Schimn wallichii
10, Shoi1ee robusta

11, Svymplocos spicata

12, Tectona grandis

13, Toona ciliata

14 Tsugd brunoniana

15, Terminalia myriocarpa
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a5,

ficant and (ii) Absent.

‘M_.
Remarks in tire tabulstion include (1) insigni-

By insignificint occurrence

-kL
it menns that species occurs in the stratam but—-its

frequency of occurrence 1s too insignificant.
i1t is marked as

tabmsent?,

W he‘;{‘ -

it would mean that the

spccles was ébsent in the soampling units in a

particular stratums

Crep height and diamcter:

and diamater of some important speciles.
Cryvptomeria japonicsa,

Sample tree data on analysis reveal crop height

ters ageinst age of plantations are Turnlshed

hereurn

ers:

some observed heights and diame-

NDismeter and heignt reliationship for Cryptomeria

japonicae

e

S1oeNo. Year of plantation

- e wx e e

Stratum Crop dim. Crop Ht.

e e e e e e — — —————— (eme)_ . _(metre) _
1 1913 X Ly 2

2 - 1924 L3 25

3 1926 0 ix Lo 28

h 1930 L2 2h

5 1933 B LR

G 10h0 39 2

7 1941 39 24

8 1942 17 22

g 1944 316 18

10 1946 IXT 31 18

i1 1¢48 31 19

12 1949 32 15

13 1950 32 14

14 1951 8 15

15 1953 25 13

16 1958 Iv 21 10

17 1959 18 12

18 1960 22 15

19 1961 18 13

20 1963 21 14

21 1964 20 11

22 1966 b v 12 o8

23 1970 9 1) L

24 1973 8 " 07

1
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Like Cryptomeria jeponica in hiéhogﬁ?ills,
importancp is mttached to Tectona grandis iﬁﬁtge

lower bhills of Derjeeling Division. The introduttion
of Tectone grandis on large schle being very recent;>“n
the major crop of JTectona grandis belongs to the

lower diemeter classes, The height and diameter
relationahip for the species is given belowse

Diameter class{cm.) Height(metre )

21-30 ) 21
31 =40 23
L1=50 25
51-60 31

Third in dmportance 1s the occcurrence of

Shorea robusta in Darjeeling Division. Presence of

this spacies in the plantation stratum is, however,
erratic and it 13 not sdedquately present in various
plantationso Available information collected from

field in this regard can be summarised as belowie

S1.Noe Year of plantation Stratum Dia.(cm.) Height

m
1 1939 II 21 19
2 1948 IIX 20.8 19
3 1949 I1I 20 17
4 1951 IIx 30 25
5 1961 v 17 23
6 1963 Iv 26 18

* The results indicate that growing of Shoresas robusta

in the older plantations are not satisfactory,.

Other miscellanocous gpecies occurring in the planta-—
tions of Darjeeling Division can not be discussed at
length, Most of these species coccur in insiegnificont
manner and have little effect om the total stocks
Such speciles collectively may play significent role.
However, the diameter and height of a few miscellane-

ous species Z2re furnished hercunder: -
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/eforesaia .
From the/Teble it would appear_ that nearly
64% of the total stock belongs to stratumHIV and vy
which is spread over 537461 ha% Balance 35%.. ‘of tho
total stock belong- to stratum I, IT & IXY being T
spread over 34108.,19 ha.

Accumulation of trees in lower diameter clapses

" in stratum IT end IXT is unusual. Species 1lije

Michol;a, Machijus, Symplocos spicata, Schima wallichidi,
Texminajia myriocarpa, Quercus SPPe ;o Are confined

largely in lower diemeter classes.

In stratum I a considerable number of trees
are found below 30cm, diameter class. This may be
significant in view of the ege of the rlantations in
stratum I, Yield of timber from these plantations
may not be at expected level compared to the age of
the plantations. Cestanopsis spps, Michelis spp. and
Machilus spp. are largely confined in lower di ano ter
olasses,

Troes in 10=19 cm, diameter olass in stratum=V
are largely Adnn‘_nepalintis. This species is
conpidered as a source of fuslwood in the hills but
timber is also availsble from large sized treesy
Crop di spersion:

Spacing of fgrees in some plantations was studied
and results sre tabulated below. The spacing indicated
may be further verified in the field to decide the
thinning in future.

:
.
------'——--—----——-------—-——q——-

Stratum Year of Major crop S8pacing Romarks

planta- ]
tion ’

I

. 1913 Cryptomeria 5.8 M X4 M
Jeaponica
1915 Cz_-xgtomr:la 7 M. x 4 Me !
jeaponica .

1912420 Miscellaneous 7TMx b M

with Cryptomeria
Jeponice

1924 ‘Miscellanescus 9 M x5 M
orop
1927 Michelia spp. b MxSM 3

1928 Cryptomeria 11 Mx 5 M Open stock
Janonioa ’,

None

Contents




Stratum Year of Major crop Spacing Remarks
pPlanta-~ .
tion e
II 1930 Cryptomeria 10M x 5 M Open stock
Japonica
1931 Misc. crop 6 M x L4 M
1933 Bucklandia 6.6 M x 5 M None
populnesa
1936 Cryptomarin ESMx 5 M
Jjaponica
1937 Bucklandia 9.8 M x 5 M Open stock
pPopulnesa
1940 Bucklondia 6 Mx 5 M None
populnea
IIY 1948 Cryptomeria 8 Mx 6,25 M
japonica None
1949 Cryptomerin 6 M x he9O M
Japonica
1950 Cryptomeria 12 Mx 7 M Poorly
]Aponica astocked,
1951 Michelia spp.& SMx7M Over
Machtilus = s stocked
Iv 19358 Cryvyptome ria 6.2 x 5 M.
Japonica
1959 Cryptomeria 8 Mx 5 M Hone
jeponica
1960 Cryptomeria 8 Mx 5.2 M,
japonica
1961 Misco sppe 10 M x 6.3 M Poorly
stocked.
1962 Misc. BDPDo L M x 3.8 Mo Over
astocked.
1952 Misc. spp. B Mzx 6.2%5 M Under
stockede.
1963 Misc. BPD. 1O9OM x 5 M Poorly
. stocked.
v 1965 Cryptomeria L M x 5 M None
Japonica
1966 Misc. crop 10 M x 8.3 M Poorly
astocked.
1968 Misc. crop. 10M x 8 M -do=-
1970 Cryptomsria 3 Mx 3 M Well stocked
J:IEEL"JL
1971 Cryptomeria 6 M x k M None
japonica
1973 Cryptomeria 10M x 5 M Poorly
japonica stocked

- e ey o e e e
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Spﬂcing of trees in different strﬂtumﬁ}ﬁdjpate
that aome pPlantations are pPoorly stocked. The
reason of such poor stocking may be attributed to
1llegal removal of trees by local peopleo In view
of this special attention mey perhaps be required
for corrying out thinning operations in future.

Particular attention is required in the
Plantations of Takdah Range which have been loomgely
damaged by unrecorded , ... .37 of trees by local
rPoecple. Trees are widely di spersed and outturn is
likely to be pooro. In case of such miscellanecus
Plantations no thinning may be carried out in nenr
future(lest thinning done during 1981-82)., Wide
spacing of trees in Younger plantations can be
tackled, 4if necessary by enrichment planting of some
seloctod amnd faat growing speciems to avoid larce
blank. Supply of large acale timber from auch
Plantations will not be posasible in nef£r future
and hence the crop may be managed with adequate
Protection anA thinning carried out with propoer
seclection only considering current gap in the
Plantations., The spacing of trees tabulated in
the paragraph relates to Pre=thinning period.
Thinning marking was carried out during 1981-82 &
1982=83 after completion of plantation inventory by
our teams, hence after thinning of stand the spacing

of troes will be naturally more,

Contents




& 35 -~

CHAPTER = Va

PLANTATION CIIOY ANALYSIS - LALIMNPONG DIVISION,

Crop composgition in Kalimpong Divisiont

Composition &f crop in plantations of Halimpong
Divimslon indicontes thnt vorlous tmincullancous spoclun
wore planted from time to time, In Stratume I
spocies like Alnus nepalensis, DusbBnga sonneretioldes

end Jolidwn walllelhil constltute 48% of Bho totnl crop.

Associated with these species are Terminalia tomentosa,

Amoorae wallichii, Michelie champaca end Shorea robusta.

Compared to Stratum-I, in Stratum—II a large
number of species arc noted, These speciles are mainly
misceilaneous but alse include conifer like Crvptomeria
i2ponlca. Thrie indicates that Cryptomeria Japonica

was introduced in Kalimpong Division at a later date.

The, 148t of misc ellancous species i1s exhaustive but

Some of the important spocies are Tectona grandis,

Shorea robusta, Terminalia myriocarpa, Duabhanga

'sonneretioidesﬂ Michelim champace, Lagerstroemia speciosn

ol Alnus napulensis., Thane spoclos consbibute nerrly

664 of the total crop. Loaas important sapocdcs In Strolum—Ti

arpe Custeancoprias indica, Terminalia tomentosa and

Ailanthus pgrandis,

In Stratunm-IIY Aphnnmomixis polystachye accounts

for nefrly 30% of tha total crop, ©Qther importont
spocies are Teclona prandis, Tocona cilista and Schima
wallichii,

'
In stratum=IV Tectona prandis and Shoresa robusta

occur in higher frequency. Conifers llke Cryptomerin
joponica and Cupiessus kashmirisna also occeur in this
stroatung Shorea robusta is chiefly found alon the

foot hills, Méat of the plantatlons of Shoren robusta

occurs in Kelimpong range.

In Stratum-V, Tectona grandis and Ailanthus s~randis

occur 1in pure patchesn, fHlowoevor, Tentonn pgrandls 1a

found to occur in asmoclation with Bombax ceiba,

Contents
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Michelia champaca,'Terminalia tomentosa. FPure planta-~
tiona of Cryptomeria Jjaponica occur in higher oltitudes
in Leva, Bokhim and other places. The plantations

in foot hills of Kellimpong DPivision include con=iderable

areas under pure crop of Ailanthus grandis,

Anthocephalus cedamba and Cassilo gxamadix siasnen,

Reaults'Pf planting Ailanthus grandis, Casaia

siamon &and Anthocephalus cadamba have boon found Lo be

discouraging. Urowth of those species haove beon found
to be poor. Ailanthus pgrandis, Cassia siamea nlso
occur appreciably in Stratum ITY end IV. Theso two

apecies are found largely conflnod to dlemo ter classen

1019 emy, and 20=29 cm, Cassia aiamea in stratum-=IV

(1956-65) is vefy poorly developed and nasarly 784 of

the crop belongs to dia, classes 10-19 cm. . This species
can be comnsidered for yield of small wood enly because
stem development is extremely poor,.

£ ¢ Ailanthus prandis was introduced largely in
Kalimpong DPivision from 1960. This species occurs
appreciably in stratum=V. Nearly 90% of the stems of
“ Ailanthus grandis belong to 10-19 cm. diameter class.

Ajllonthus grandis was introduced as a fast growing

specles but could not prove such ultimately.
Anthocephnlus cadamba another species said to be fast
growing also proved unworthy in stratum=v, Noarly 90%
of the amtama of Aythunuphuluﬂ aadumiba belong to {0=19

and 20~ oma. diamotor cleosses, llowever, compared to
Cassin siamea ond Ailonthus grandis, tho growth is

t
better in' Anthocephalus cadamba., Duabangsa sonneretiocides

is present in all the atratum end 1ts growth is betters
Michella champaca is found to be trailing behind in
Darjeeling Division but it is growing well in Kalimpong

Divisione Economically important species like Shores
robusta and Tectona grandis have been found to be growing

well., Shorea fobusta in Stratum-~I can be found in diameter
clasas ;f 60-69 cme and height of 45 moter represonting
12% of the totnl Sal stems in the stratums Introduction
of Fectolm prapdls bolvoen Lha period 1926 to 1945 hns
reculilod in wull develgped crop along oot hills.

This specles is presené in Stratum-II, III & IV. Batter

growth is-seen‘in-stratum-II where stems of 50=59 cme
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dlameter class ond 35 metre helght are found,

Similarly in strotum ITT & IV troom of 'lTectona
grondim lm‘l.nn.-zlny, n0=%9 cine dinnoloyr clnmn mny Lo
ffound, Howover, in strotum IV nearly H5%5 of thoe mtomm
11 in 10-19 cﬁo and 20-29 cm, diamoeter clammos nnc
thomse mstoms represent the bulk of the stock of Tectona
grandis in Kaolimpong. Various species discussed so
far represent the mojor part of growing stock in
Kalimpong Division. However, these are a few sBpecies
which may not occur in higher frcquenc& but important
from commercial point of view, A 1ist of Buch species

along with their percentage occurrence are given belowie

-_ Em e e e Em e e em emm e mm me mm  wme e me e we e mm omm vew de mm ome aE e

Stratum Species contribution to total crop(%)

I Amoora wallichil 2,76
A~rocarpus fraxinifolius 1,28
Notule alnoidoa 0,34
Gmolinn arborea 024
.ll.] Albdwvsdn nppa oyl
Betunlo alnoides Q.72
Calldenrpa arboroa Q.92
Jambosu formesa 0,22
Toona clliata 0,92
ITI Albizzia spp. 0.98
Amoora SpPPe 114
HMacaranga peltata "0.9)
Populus sSpp. 1.48
Tetramcles nudiflora 1,18
Iv Amoore Sppe 0.5k
Bombax cedlba 1.50
He tula alnoides 1,39
Chul:rassia tabularis 0,54
Syzyvoium cuminii 0.36
v Batuls alnoidoes 0.55
Collicaérpu arborea . 0,58
Garugn pinneta Nhn
Macarung,n peltata OS5
Quercus SsppPe 0.45
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In Kalimpong Division many species were triod
in the past in the plantations as in Parjeeling
Division.- The same trend of planting for many species
continues currently slso excepting in upper hills where
pure plaentations of Cryptomeria imponica can be found
in stratum-V in appreciable extente.

Contribution of mhjor speciest

Contribution of important epecies(to the total
stock) by stratum is furnished holow:

o BE A E de dm En e ew wn em mw ew W am S ome em m SE e e AN e s me e

Spocies name Stratum (%)

I IT IIX Iv v
Alnus nepolensis 11.00 5,00 9,00 Re00 =~
Anthocephalus cadamba - 1,00 - 1,00 4,50
Ailanthus grandis - 1.00 - - 11,00
Aphanamixis polystachya - - 28,00 2,00 -
Cryptomeria 4nponica - 12,00 0,16 1,00 7,26
Chukrassia tabularis - ) 2.50 hL,00 2,40
Cassia siamea - - Es00 10,41 -
Cupressusa kashmiriana - - - 120 0,50
Dusbanga sonneretioides 18,00 .00 10.00 3,00 3.50
Logerstroemia i 2 o) - 10,00 1,00 1,00 -
Michelis champaca - 56920 - 2,70 2460
Shorea robusta 6.00 8,40 - 14,70 8.50
Schima wallichii 14,00 2,56 2.6C 11,00 1h.3C
Tectona grendis - €.67 1,80 22.20 2.60

Terminalie myriccerpa 10,00 6.00 14,00 L.,30 6.CG0C

Conifers and non—conifers:

The species 1isted above include both conifers
and non-—conifers, Proportion of conifers am none
conifers in the stratum can be summarised as below:=

- e em a an W W R e S A SR SR G A R mm ER e  der e EE mm e me  ma e S

Stratum Ratio of conifers to non—conifers stands

I ’ 0.00(conifers absent)

II C,.13

ITI ) ) 0.00(Conifers insignificent freguenc
Iv c.10

v C,09

o e @M S dm A des e dem e G e wm e m e e me  me e e e e me e e e
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The conifers are less in number in Xalimpong
Division and axepresent noarly 124 of the total stands
irrespective of stratum. Majority 4af fonifereus
ptantations are found in stratum ITT, IV & V and
Cryptomeria Jjapconica 1s the maln specles, Cryptous-riea
japonica although trled in esrlier yaars in Kelimpong

Division but could mot be planted on learger scale till

Plantation actlvities ware tnlten up in higher altitules.
As a result many coniferous plantetlons are very young
and have not yet atteined 10 cm., diamster and did not
fail under our survey. However, this does not prevent
toe write the fact that miscellancous plantations have
larger cuveragoe of area in leldimpong Pivision amxxihm
compared ta that in Darjeeling Division. Maijor planw
tation amctivities 1n_Ka11mpong Division ¢an be noticed
in the foot hills where varicus specles including

Tectona grandis, Shorea robusta, Michelia champaca

are growne These three species constitute fairly =n

large percentage of total stands. Tectona grandis

in stratum V of Kalimpong Division alone represents

26% of total stand compared to 2.4% of Cryptomeria

japonica, This indicates that in Ealimpong Division
in recent yveara, the plantation activities aro largoly
rostricted in foot hills for growing Tesk.
Ralsing of plantations of Cryptomeria Jjaponica are

seen In lLava, Dokhem and Pankbasari Ranges Aarouna

2000 meter altitude on moderate scéale.
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Speciens n
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Nisiribution by diameter classes:

The frequency of occurrence of certain
important specics in different diameter classes Iin
various stratum c&n Le studied from the table glven
bolow:~

Tmportant species by diameter classes(cma)

e mm e ae wm e od b e mm e e e e e

ame Stre- Niag

clos=es in cnmeshowling ™ of stands

e -

tum

1019 2029 3039

Lho-L9 s50-59 €

- - e .

0=60

Alnus I 81.83 - 12,10 6,07 - -
nepalensis TE - 7.-85 21,36 27.45 24.52  9.RD

I¥I 5:55 25.94 L2a,58 22.21 Fo72 -

Iy 3-@7“» I{nego "45.“—6 9&9 - -

v - = = = = = - AbSENnt - ~ = - @« = = = -
Alionthus T e il et = = = AbSent = = — = — ~ ~ - -
grendis T - - e = = = —AbBent = — — - m e o o— - —

TIiXT 00,00 - - - - -

TV 00.00 - - - - -

v PO,90 10,10 - - - -
Amooris L 17,50 37.50 12,50 12.50 - -
!if‘.LlLEL’.L‘. 11 - e e = = = AhBanl e e e e e e e e -

111 33,35 H0.0Y 16,62 = - -

1v GOLOH 16,607 16,67 - - -

v ~ o m e e =wAbaont - -~ - e o o o .
Anthoecephalus T - - - 100,00 - -
cadbmb i

Y - 16,67 2h .90 41 .61 Ee38 8.8

111 - = = = ~ o= =mAbSont = = - - — - o L -

TV 16.66 1,66 25,00 B.34 #.5h -

\'4 - = = = = = = = AbSBSent = = - - - -~ - -
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- e v e wme

Cryptowmeria I
Jeponica TT
ITI
v
v
Chukrassia T
Labularis T1
IIY
Iv
v
Coenkn oinmon I
1T
ITI
v
v
Duabanga T
sonnereticides T
ITY
Iv
v
Michelia I
chumpaca I
ITT
IV
v

Stratum

Dia. classes in cn.showingiof stand

10-19 20=29 30-~39 LO-49 50=59 0= 70~

69 79

————————— Absent = = = « = =W =~ - -

Co8Bl 16,00 35,29 31,09 15,22 1,56 =
- - - 100,00 - - -
hoo32 20,41 39,27 - - - -

7h .24 24 .24 1,52 - - - -

——————— Abseont - — -~ — = - - - -

246 11,53 36,86 3L, M0 7.37 7.38 -~

40,00 L6.67 13.33 - - - -

53.58 L3.8L 2.58 - - - -

9s.h5 hes5 - - - - -

- e e e o= =fAbhbont e - w e e e e - -

—————— —-Absont - = = = = — - - -

93.05 6.95 - - - - -

78.26 21,74 - - - - -

87.50 12,50 - - - - -

- F.85 10,76 L0.38 19,23 5.78 -~

- 8.34 4h,99 28.32 11,66 6,69 —

16,40 3742 29,50 16.38 0,29 = -

B.57 28,56 28,57 17.14 11,43 2.86 2,87

31 .24 28.11 18,75 21,90 = - -

- = - = - Absent = - = = = = - - -

- 26282 33,91 26.78 8.93 3.56 Insig-
nifti-
cantes

- = = = = = =Absent -~ - - m m e

30.00 40,00 23.34 6.66 -~ - -

91,66 8,34 - - - - -

N . T
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Spocies name Stratum Dia, classes in cm, showing % of stand

10-19 20-29 30-39 Li0-L9 50-59 6065 7079

- eE e e e e mm e s oE s ww e e

- s am e e s am e ee am e R mM MR W Ee me ome

Shorea robustae T 11¢77.- 1736 532.93 5,88 12,06 =
IT -~ 15,87 53.65 24,39 4,87 - 1,22
IIT - - e - = = = = AbSENt = = = - . — . — -
v 70,99 25.31 3,70 - - - -
v 100,00 = - - - - -
Sechima I 7-38 17&51 20,C0 22.,19 17.“9 9099 5!1[1
wallichid TIx 28,02 22.62 27.98 15.99 - 2.69 2.70
IIT H$O,00 26,67 13,32 20,01 -~ - -
Iv 52489 35,53 10,75 0,83 - - -
v Blho25 1h.96 0,79 - - - -
Tctonﬂ I "-----"-Abﬂent"——"-—’-"—
grandis II 10,79 4.62 35.38 H1.,57 7.68 - -
IIx 27.27 18,18 36035 Q.1 Qe - bad
Iv II’J.II9 1&2.03 11,02 1063 0.83 - Lad
DN v 74,08 22,12 .84 - - - -
Toerminalla o - 16,67 LU3.31 36,65 3,37 = -
myrlocarpa
. Ix - 1"056 52070 20-00 9009 31!65 -
o 27.06 35,30 11,75 L,70 1,19 « -
Iv BOJLi2 53,19 L,25 2,14 -~ - -
v 88453 11.47 = - - - -

Remarks t— Absént denotes ebsence of species in sampling unit.,

With a view to evaluate the total stock position by
stratum, the percentage of crqp by strate i1s furnished in the
following table$ -
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(4) In stratum-IV, Tectona andis, Schima wallichii
are found to o¢ccur in higher diameter classes to
an appreéiabla oextent. Dusabanga sonneretioides
also occurs in higher diameter classes,

(5) In Stratum~V, Duebenge sonnereticides and Tectona
grandis are found in higher & ameter classes.
Ajlanthus grandis stock 13 entirely in lower dia.
claes(10-19 cm.)s Similar ies the condition with
Cassia siamea. i

»

56, Spacing of stand in plentationsi-

Plantations raised from time to time have boen
{& aubjected to varioue thinning, markinggfelling of

trecoes Diotie influence could not olso be oveided in
some of the plantantions. Meny treos have cither been
removed orxr hacked attributing present condition of
stand distribution on the ground. Collection of data
,$n ‘the field indioste wvarious types of spocing in the
miscellaneous plentations of Kalimpong bivision.

Tarminalia myricocarpa, Ailantbhus grendis,
Chukrassia teabularis, Duasbanga sonneritioides, Shorea
recbusta, Schima wallichii, Tectona grandis and Michelia
champeca gre the méajor spocioes in the compositién of

oxrops These species occur in almost all the stratum

with varying frequency. Some examples of spécing of a
few . Plantations are furnished belowi-

- e E mr T we e s wm mp o B Gbk me G s M M SD SN SR SN A ER W SR ar T S W

Stratum Yeer of Name of speclies Spacing Remarks
planta= . (moteg) x

_————ttom ok O

T 1920 Mixture of Tgorminaliam 12 x 12 Vell stocked

myricocarpa, Duabenga
sonneritioides,

&;cheliq‘cﬁnggacn.

LR R
PR

Ix 192% mdo= . 12 x4 ~10=

IT 1928 Cryptomeria jsponica 4 x 3 Very well
stocked.

Ix 1932 . Michelia champaca, 15 x B Not well
Bucklandia populnes. stocked .

II 1933 & Terminalia Exriocagga,lo x 5& =20=

o 1935% Michelia ohampéca, 8 x5
Ducbanga sonneritiocides

Ix 1948 Michelia champaca, 19 x 7 Poorly stocked

' Ainus nepalensis,.
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Stratum Year of Neme of speciles Spacin Remarks
planta-— . (motggjhx

—_———Hen__ - e e e - -

III 1946 Terminalie myriocarpa, 10 x 8 Poorly
Michelia champaca, . stocked,.
Lagerstroemia species

v 1969 Tgctona grandis, Fa25x2 Well
Michelia champhca, stockod,
Chulkrnessin tabularins

v 1970 Tectona grandis, h x i Vorydwell
Michelie champacsa stocked.

\'J 1971 Tectona grendis, 4L x 4 Well stocked

Michelia champaca,
Chukressia tabularis.

v 1972 Allanthus greandis, 6 x 6 Not woll
Bombax ceiba, stocked.
- Michelia champfcas,

- aa A awm T Es Be mh WE An S EE S5 AR me M SR ER G WP TR mk e der e SR Sa s S Ge s

5470 Crop beight ard diameter:

A

Study of height =nd diamster in case of a
few specilies indica2ate the following:i:-—

Species name Av o height(;) against diame ter classes(cm.)
10-19 20~29 30-39 LO-49 EQO=EQ 60-£9

- e EE e @G o ar s @ am WE S ar e Sm EE g AP S me TR M we mE AE mm me  wm ew e e

Alnus 11,00 35,00 25.00 33,00 6,00 33.00
nepalensis

Observation® from individuel plantations does

indicate inconsistency in the height growth in case
of Alnus nepalensis., In 1920, plantation growth i=a

poor and diameter recorded are 1Cem, and 11 cm, with
heighte of 11 w. angd 12 m. respectively, Similerly
in 192%, plantation height of 2% m. has been
registered against diame texr of 3% cm, The situmtion
is further improved in 1942 plantation where trees

of height 31 m, to 33 m. can be seen with diesmeter
ranging from 42 cm. to 66 cm. ‘
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Duabange sonneriticiden:

In case of Duasbanga sonneritioilides height dia.
developmdnt can be perused from the undernoted
information: -

- M AR M SR S S @k we GW W e me mE @E PR s SR WE EE e un me S am e e wm em mm we  am

Species Av, haight{m) agpeinst diameter classes{cm.

10~ -29 30-39 50=5 O=869 70=79
________ 1 e e e e e e e e e e e e e
Duabanga -— 20 25 26 40 33 - a5
sonneretioides .

T e e ar S o S SR e Es TR GE AR SE SR SE SR ae WR er  EE me m EE  wn @mm Sm wm e e @ e

Observations from individusal plentations do
indiceate that in 1919 plentation height and diameter
growth is bestes Similarly height and diameter growth
in 1918 plantation 1s good. In these two planta-
tions height development of 33-~34 ™ can be Been
whereas diameter growth 1is very good only in 1919
Plantation. In 1925 plantation growth of this species
is fairly good showing height of 25 ™ « There 1is a good
r’trend in height and diamster development in case of

ﬂﬂnbnnga sonnoretioides,

!Eivx[‘jgomrl L) apen.Long

Plantations of Cryptomeria joponicé are lesas in

number and the species was not grown largely in the
rast, It is grown now to a larger extent, the height
and diameter growth in case of this species is as
followste

- SR e me S EBe EE e e MR En mE S SR em TR e AR W AR G e e GP @ G e s ms e W

Species name Av, helght{m) against diameter classes{cm.)
20=-29 30=39 LO=LO 50—59 60-69 7079 80—89

Cryptomeria 15 29 i 26 35 - - -
japonica

In 1928 plantation height noted is 37 m
againast diameter of 55 cm,
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Terminalia myriocarpa:

The height and diameter developmemt in case of
Terminalia myriocarpa is as followsgti-—

Species name Av, helieght(M) arainat diameter classes{cm.
20=29 130=39 0-49 50-59 60-69 70=79 B0=59

S W Mm B W SR A w s e R SR A M Gl b B Ae e WE @m me e mm me S e e e e G

Texminalia a1 26 3o 35 - - -
myriocarpa .

- MaE W S me @ e e e e R mR e a SR e e em  En s G mm g s ge e e mE e G mm g

Diameter amnd height growth can be found buk
in 1929 plantation and growth of this speclies 1=
comparable with othexr species like NDuabaongae sonneretiocide

Tectona grandis etc,

Tectona grandis:

Study of height and dismeter growth in case of
Tectona grandia indicates as followsi=

Species name Ave height{m) against gi&meter cla;ses(c;.l
20=29 30=39 40=49 5059 §0-60 70~70 B0=89

= A A A cEe G T A TR SR W ST AR A SR Ee W me e e e SR e G S AR Ge e em  me Sy

3

Tac tona 20 28 29 28 31 - -
grandis

Study of individual plentations indicatee
height growth of 732 m in 1920 plantation with diameter
growth of 47 em. only. In 1942 plantation, the height
growth is 30 m against a dia. of 26 cm. Most of the
Plantation indicate good height growth.

Shorea robusta:
In case of Shorea robusta, the helight end dia,.
growth is as followsi~

T SN E W e G M wr Gn d= e Er TR O Wr We PE MR PR ER Sw BR O ER W TR mm e TR ws ww  we We

Species noame Ave heightgﬁ! against diameter c18£505§cm=!
20-29 30=39 40=-49 50-59 60-69 70-79 o

Shorea 26 31 33 a5 - - -
robusta

Individual study cof plentations indicate
height growth of 34 m in 1934 plantation. However,
good height growth can be ssen in 1942 plantation
registering 32 M height in 40 years. Im 1940
plantation, the height of growth upto 30 m can be
found, Ths overall situation of growth of the Sal
crop ie found to be fairly good,
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Ih younger plantations helght ond diameter
growth is not so pronounced and does not really throw
eny indicetion of trend. Aas a result of this, the
present study ie confined for the plantationaz of age

35 yeairs or moree
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C HAPTER - VI,

VOLUME STUDY ~ DANJRELING DIVISION.

Volumetric composition of crop(before thinning)
Stem timber and small wood: PYarjeeling Pivision:

Study of volume of various speciesa in
different stratum indicates that Cryptomeria
japonica contributes most significantly. Speciles
like Alnus nepnlensis, Dusbanza sonnefetioides,

‘'Schima wallichii, Tectona grendis, Shorea robusta,

Mishelia spp. and Machilus spp. ore also important
for volume contributiono

Volume (S tratum—T )1

In stretum-I the total volume is as follows
beTors thinning:-

Stem timbor Small wood Total
153.790 mB/ha. hlh.8516 m3/ha. 198,306 m3/ha.

.

A atudy of the table XNosh.l.1 and 5.1.1 of this
report indicAtes the distribution of wvolume into stom

wood amn] small wood as given below:i-—

— s Em ER S e wm Ww = e em G m Ea w e s e @ e de S R W S S =

Species neme S tom Smallwood S.W, ¥ to total
timber m3/ha. S.Te volume in the
m3/ha. stratum

Alnus 5,982 1055 C.176 3.55

nepalensis

Crypltomarila 76,654 22,657 0,295 50,07

joponica

Cubdbanga 184336 3,960 0,215 11,24

sonneretioldes

Machilus 8ppe T.091 20,590 0.285 5.89

Michelia spp. Lho179O 2,366 0,568 3.29

Schima 5.6"1 1.“02 0.2&8 305‘_’)

walliohll

- e  tm Gmm e e e MM s m wme e me me em s ew S e e

S5.Wy a Small wood
SeTe = Stom [imbe1,.
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The above species contribute volume in diffcecrent

clapses 1n the followimng méanner:-—-

- omm WE mm W mm oy e mm e tam wm mm e wm  ma  em e em  ea  en  we  mm = e

— = e e =

Species name ¥ of volume per ha. in diameter classes(cm. ) Total
& Vol./ha. {inclusive of S,T, & S.W, - before thinning)
10~-19 20-=29 730-39 hO—ﬁQ 5059 60—69 T0=79 80—89
Alnus - - 10,08 34.62 12.50 U42.80 = - 100,00
nepalensis
{7.037 w3/ha.)
Cryptomeria - 2.95 7.90 28.52 36.70 18,59 5,34 - 100,00
aponica
599.311 m3 /ha) - :
Duabange - 1,18 . 0.87 342 16.68 18.34 32.30 22.21 100,00
sonneretioides
{22:,296 m3/ha)
Michelia sppe 6.82 8,33 UL 85 - - - - - 100,00
‘3052 mj/hﬂo)
Machilus sppe 225 Q.61 39,90 38,31 9.93 - - - 100,00
(11687 m3/he)
Schima, - He93 1657 31,11 3771 .68 ~ - OO
walljchji
(7 Oh3 mi/ha)
The above percentnge distribution clenrly show that

Duaboanga nonnero tloldes 1ls repromsonkted over all tho

djome tor

cloonen followod by Cryplomoerin juponica, It im interenting to

note that in this oldeat group of plantatlion - more tLhan 7O of

Duabangn sonneretioides pertain to the dia. class above 60 cmg,

while in case of Cryptomeria Jjaponica it is only ebove 27%,

6e1c¢2. Volume (Stratum-II):

In Stratum-IXI volumetric composition is as

follows before thinning:

Stem timbexr Small wood Total wolume

127.276 m3/hae 50.586 m3/haes 177.862 m3/ha.
Study of table Noo.la1.2 and 5.1.2 indicetes the

following contribution by some of the main speciest—

- mme  eme e wew  me e mm s W e Mk R % mm em em  es  es s SN Sm @ o W

Spocies name Stom timbor Small wood S.We 4 to totol vol,
m3 /ha, m3/hae S.T. in strotum

Cryptomerin 62,294 20,665 C.332 LE6h

japonica . .

Michellin sppe G547 6.697 1.023 7ol

Tﬂuga 1’408!‘9 60653 Oqz‘lls 12.09

brunoniana

Terminaltia I ,0u8 1,172 0.289 2,993

myrlochrpa

Tectona 5561 1,184 0,212 3.79

grandis

S,¥, = Small wood ~ S5,T, = Stem ¥imber,
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Volumetric contribution of the species in various

diameter cleasnseos ;as as fol

Species mame
& Vole/ha.

inclusive of S,T,

- EE Ep S e M SE o ar Er ax mm e= e w= e

Cryptomeria

aponica

i82°959 m3/ha )
Michelian spp. 22.94
(13.234 m3/ha.)
Tsuga
brunoniana

(21.503 m3/ha.)
Taectona

randis
530755 m3/ha. )

Terminalia
myriocarpa
(5.22 mS8/ha.)

0,29 6,89 23.95

52,91 13.13

3001 37,95 h2,.52

- 22,18 52.36

13.03 37.18

- P e em mm emm mm e e ek WS mE M e W

lows :t—

— e e me o me  me e wm

% of volume per ha, in diameter clasaes{cm,

- before thinning
10-19 20=-29 30-39 40-49 50-59 60-69 70-70

& S.We

3356 23.60 10.74

13,48 3,04 —
25,46 - -
29,80 2,58 -

C=-

p—

9

0.97

100,00

11.c2 100,00

100,00

100,00

100,00

The aforesaid table indicates that Crvptomaria joponica
is the onlyfspeciea that is evenly distributed over all the dia.

clams, Michelie app.

al though present ovor 70 cm.

dia, shows

gaps in inte rmediate diameter groups botween 40 cm. to 69 cm.

6e1.3s Volume (Stratum—TIT):

Tn
compomltion was an follo

Stem timber

Small wood

WO l=

66,006 m3/ha. 238

Strotum=TJI bofora thinning volmotric

Total volumo

+254 mi/ha.

104 .26 m3/ha,

Stydy of Table Nochelod ond 5%5,1,3 indicaotos the

following contribution by major spuciesi-

- e em em o e we 2w o R o e s = am

Species name Stem timber Small wood S,4,
m3/ha. m3/ha. s,T, in

- wr wE Wt e em wm am mm SR e W mm mm v e e m e e W s == = e

Alnus L4552 2,113 0475

nepalensis

JamBe tula 201‘-29 00670 0.276

alnoides

Cryptomeria 15,185 11.862 Qa337

japonica '

Duabanga 2532 0,653 N.258

sonneratioides i

Shorea robusta L4.018 1,805 0,947

S.W, = Small wood = S.[, = Stem timber

-

% of total volume

atratum

6.30

2,97

Lhs.12
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Vo;ume contribution of these species in
verious diameter classes was as followsie—

Species name % of volume per ha. in diameter classes(cm, ) Total
& vole./has {inclusive of S.T. & S.,V.=before thinning )
10-19 20-29 230-39 40-L49 50-59 60~69 70-79 80-89
Alnum L,B4 15.83 61.44 18.69 - - - - 100,00
nepalensis
(6.565 m3/ha.)
Betula 2.2 L5.,40 52,18 - - - - - 100.00
alnoides .
(32099 m3i/ha.)
Cryptomeria 1.01 20.31 L3,74 23,19 3,17 6.64 1.94 - 100,00
aponica
ih7.o£7 ml/ha.)
Duabanga - B 6.31 50.77 3h.Bh8 - - - 100,00

sonneraetioides

{3.185 m3/ha.)

Shoroa robusta 9,006 55.68 21.h5 13,81 - - - - 100.00
(7823 mi/ha,)

- olm = et EE A M ey S A mm m e e W aw

Cryptomerim joaponica is the only species thoat covers oll the

dia, classobo‘ NDetula & Alnus though fest growing, but occur in

lower diesmoter clomsses,

6elolic Volume(Stretum-=IV )i

In straotum-IV, volumetric composltion was os
follows before thinning:-

Stem timber Small wood Total wvolume

43,202 m3/ha, 13,589 mi/ha. 86.791 m3/hea.

Study of Toble Noolloloh and 5.1.4 indicetes

the following =ituation of major'contributing species:=

Spocies name Stem timber Small wood S,W, % of total volume
m3/hae. m3/ha, S.T, in stretum

Cryptomeria 29.,hG8E 19.8¢5 Co673 5674
jngonica

robusta

Tsctona 501 203 6-969 1 355 13096
grandis

Taugn 3e290 2.559 0,778 67U
hrunoniana

-~ -— - L] L] - - -— — * — L] -~ -_— L] -— — — -— — - - A L —— Ll - - — — — - — -
SeWe = Smoll wood
S.Te = Stem tlmber
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Volume contrlbution of these spacios in varlous

dlemeter closses was as followsi—

-

—_— e WS Em B AR En S Em  SE Al @k me em e En Em dm em wme Ee g Eme S M mm me e w=  Em m - -

Species name 7 of volume er ha, Iin diameter classes{cma Total
& vol./ha. inclusive of 5,7, & S,W, before thinning
10=19 20=29 30-39 L0=49 50-59 £0-69 70-79 BO-89

Cryptomeria D693 53.75 28,37 2,46 2,49 - - - 100,00
aponicn
ih9.2533m3/hao)

Shorea robusta 23,2262.02 14,76 - - - - - 100,00
(54298 m3/ha.) .

Tectona 36,77 63:23 =~ - - - - - 100.00
rondis

%12.112 m3/ha, )

TSuga 12,23 Loo26 644 - ~— - 313-007 - 100,09

brunoniana

(5.8549 m3/ha.)

L ) - e e aa Em Em AW am W o e e e am W

-— o Emm s e = wm F= A W= == am

Tsuga brunoniana is prosoent in 70-~79 dia, class, but shows
intermediate gap between L0 cmo to G9 cme dia. class. The exist-—-
ence of Tsuga brunonlana over 70 em, is8 perhaps due to retmntion
of high forest trees in the plantation area. .

62125 Volume (Stratum-v):

In stratum-V before thinning volumetric compo-
sition was as followsie—

Stem timber Small wood Total wvolume

1.716 m3/ha. 28.348 m3/hn.  30.564 m3/ha.

Study of Table No.lh.1e¢5 21 5.1.5 indicate the
following situation of major contributing species:~

- e e we e mp R sa ew Em e mm em e e Em omr Em mm e e SR, mm e M G GE AN EE  mm A% =m m

Species name Stem timber Small wood S. W, Total volume
m3/has m3/hae - S.Te m3 /he,

Alnus - ’Iohsj *” - 114067

nepblensins

Cryptomeria Q.954 18,240 19,119 62,80

jagonica

Tectonsa 0579 L,oth 8.5h46 17.906

grondis .

- o SN G e e Gm Em s e e e o e S me A S MR EE W me @w em e Em S ma e e wm e e

SsWe = Small, wood
S, Ty = Stem timber
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Volume contribution of the above species in

various diameter classes was as followst—

.

- e wm mr mm aw owm omw s mm ew wm A W Ew mm s W o

= e wm M e e e me s e

Species namo % of voclume per ha. in diameter classcs(cm.) Tolal
& vol/ha. {inclusive of S5.T. & S.He before thinning)
10-19 20--29 3C=39 olio 50-59
Alnus 87..31 12.69 - - - 100,00
nepnlensis
(hahie3 m3/ha.)
Cryptomeria 91.50 8.50 - ) - - 100,00
aponica .
19,19%F m3/ha.)
Tectona : B83.07 16,93 - - - 120.00

randis
550589 m3/hao )

- e an s ar aE EE = e AR SR e e e em ey pm o e

- e am em e em e me gm m owme e e em e

. The table above will indicate that in higher areas

Cryptomeria & Alnus are the main species of plantation in recent

years and in lower hills and plains the main species is teaok.

Thus, monoculture . has beoen a trend in recent ycars.

6.2, Cofitribution of volume by Cryptomeria japonica

in different streta:

Cryvptomeria japonice is

the main volume contxributing

"species in Darjeeling. Its significance in the plantations
is very important as it is &an exotic in the area., The

spocies yields structural timber in Japen Islands but in

ﬁarjeeling it grows teco fast and cegn net yield structural

timber. Locally the timber is
and its utility as pulpwood is
production of quality paper.

A comparative statement

ion of this Bpecies in veriocus

used for wvariocus purposes

vyat to be tested on the pxmdn

on the volume contribute

stratum is furnished

below; - -

Stretum Total volume /ha. %, of tot&l volume

- — e e e - e e = = = — c0f the stratum
I 26,311 50,07

Ix 82,959 ¢ L6664

iTl L7.0h7 o 45,12

Iv - 4%.2k3 " 567k

Y 19,194 n 62,80

SaWe =

)
e
2
]
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Totel volume in Darjeeling Division at tkhe time
of Inventory:

The volume contribution by wvarious stratum in
Darjeeling Division and the total volume can be perused

Trom the summéry given be low: -

Division: Darjeeling(Tables 8.1.1 to Bo1.5 and 9.1.1 to

Fel105)

Stratum Total volume('0C0O mj)

Stem timber ) Emall wood
I 114,079 32,969
IT 252,605 100.374L
TIY 90.C7h 524570
IV 94 654 26, 031
v L.541 91,148

557.053 373.092

i ° The total stock of 1h7,048(1000 m>) will thus

be avallable by felling of plantations in Stratum-I in

Darjeeling Pivision over an arca of 742.53 Lo, Thus on

‘an average the volumo outturn from the plantations of

Stratum-X is 198§ m3/na° This yield from the planta-
tions would include species Cryptomeria jeponica

on a vory large scale, other important specles are

Alnus nepalensis, Duabengn sonnere tioides, Michelia spp.

Machilus sSpp.y Schima wallichii and Terminalia myriocarpa.
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CHEAPTER - VIT,

VOLUME STUDY = KALIMPONG DIVISTON

Telos

Yolumetric composition of
timber and small wood Kall

crop(before thinning) Stem
mpong Divisdion:

Study of volume contribution of difrfferent
Species din various stiratum indicates that Tectonsa

Exrandis, Shorea rebusta, Mien

elin chanpaca, Duahanga
sonnere ticides, Schima wallichii ere importunt,

These species occur significantly in various stratam

anxl their diemeter and heipghit deveolopment are rood,

Volume(stratum-I):

tho volumetric

In S¢tratum-T,
thinning was as follows =

Stem timber Small wood

$1.371 w’/ha. 21.304 m3/na.

A study of the Table numbers

of this report indicates the volume

composil tion before

Total
102,675 m3/ha.

hq201 and 5.2'1
contribution of the

various sSpecies as below: -

Species name Stem timber Small wood S.¥W, % to the total

m3/ha, m3/ha, 5.T, vol, in the stratum
Ratio

Alnus 2,875 1,684 0,585 Ly

nopalensis

Duﬂban"’iﬂ 18003“’ !'91 98 On232 21 ¢65

sonneratioides

Michelia L.757 1.153 k2 5.75

chameaca .

Shorea robusta 11,28 1,916 0170 12,82

Schima 14,055 3.451 O.2L5 17 .04

wallichii

Terminalia 7087 1.871 0,264 8.72

myriocerpa

SoWe = Small wood

S. T, = Stem timber
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Species name
& Vol./ha.

¢, of volume/ha. in different dia. class(cm.
(inclusive of S.T, & S,Us-before thinning])
10-19. 20~29 30-3% Lo-Lk9 E0-5% 60-69 7C-79

Alnus mxpaXsxxix
nepalensis 2614 ~
(7553 m3/hz. )
Duabanga -
sonnerctioirdes
(22.232 m3/ha,. )
Micheldia -

champaca
(52910 m3/he. )

Shorea 1obusta

(1 381 6'4 mj/hﬂo )
%chima
wWallichii
(177.508 j/ha.)
Torminalia
myriocerpa
(8.9586 mj/hao)

-— e o em W e e me

LO.20 33,66 - - -

100.00

18.1C 38.17 30.86 11.87

Tot,0n

38.25 6.83 23.21 29,81 - 100,00

Ce50 = 12,25 5huéz 2.51 24,12 -

1C0.00

O.54 1,48 20.78 27.LL 20.11 15,18 100,00

ho.62

100.C0

— - e e e e wem e e awm = e A

sion, where Cryptomeria japonica forms the principal species in
Stratum-I, Schima wallichii is the main species
classes in Kalimpong Division.

Shorea

all the

covering
dia,

robusta although practically absent in Darjeeling
Division shows marked prowinence in the stretum.

fact that the hill soil of Kalimpong Division is more dry znd rocky

and foot hill forest extend over much larger area in Kalimpong
Division.

%elo2a Volume(Stratum—II):

In Stratum-IX, the volumetric composition was
as follows beforo thinning:
Stem timber Small wood Total wvoluma
104,671 m3/ha. 27.995 m3/ha. 132,666 m3/ha.

Study of Table numbers 4,2,2 and 5.2.< irdicdte

the followinz volume contribution of some major

This is cdue to the -

Species name STem Timber  3mall wood S.To  ~% to toctnl vol.
o e m3/hae - _ _ m3/ha._ _ _ S.T.__dn stratum _ _ _

Alnus nepnlensilis 12 .72 2,19k C.175 11.05

Cryptomeria 13,532 L.O074 0301 13,27

japonica :

Chukrassin L oo 1,107 Oeth? he27

tabularis -

Duabanga 6.906 1 0679 092'“3 60“7

sonnerctioides

Michelin champacn RRAR R 1,536 O.264 5.5&

Shoren 1obusta i5.238 Lhaot8l 0.7300 19.65

Schima wallichii 1 .851 Cen73 0,309 1.82

Tectona grandis 8,974 1,268 C.2h1 7.72

Terminalia 5381 1.406 0.261 5a11

myriocarpa :

§.W. = Small wood ~ S.T.Stem timber
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Volume triec composition of tue above sper e in
voarious diumeter classes wes as follows:ie

- em e ome  me  mm em e e e - - oums e ma e ma ee ver wer

Species name % of voluma/ha. in different dia, class(cm.) Totalk
& vel,/has inclusive of $.T, & S.W, before thinning
10-19 20-29 30—39 ho—h9 50-5% 60-69 70~79 20-39
Alnus - Q79 19¢05 27.89 35,42 16.85 - - 1GC0.00
nepalensais
(14 .666 m3/ha. )
Crvptomeria - G439 25,73 35.28 28,79 3,81 - - 100.00
aponica )
93.230 m3/ha, )
Chukrassia .21 3.79 25.59 3844 14,00 17.97 - - 100,00
tabularis
{5608 m3/ha.)
Duabanga - 2,48 30,09 30.48 21,32 15,63 = - 100.00

sonneretioides=s

(89585 mB/ha.j '

Hichelin - B.70 2L.72 31,99 17.78 09,11 « 8.30 1CD.00
che= aca t

‘(T?‘Hoaah_s m3/ha, ) t
Shorea robusia 0,07 6,69 U45.98 32.74 9.72 - L.BO - 100,00

(T8.1T19 mj/ha,) X

- uw mw w @m mm e - e e wm Am me me M dm MR SN Gk SN mE e ma ew M e ms e s ke W oam

The teble above indicates that most of the important
spacles have got a pood represent2tion in almost £ll the diameter
classes,

7ele3s Volume (Stratum-IIT}¢

In Stratum-III, velumetric composition was as
folleows before thinning:

Stem timber Small wood Total volume

61.873 m3/ha. 20.572 m3/ha. 97.L45 n3/ha.

Study of table numbers k2.3 amd 5.2.3 Indicate
éhe following situation of volume contribution by

b
major speoies in the stratumi

|- wm Em wm e mm oem ew ey Me W M s me s e e e e S e e o= [ L

Species name Stem timber Small wood S.,¥, %% to total vol,
mﬂ/hao mz/hae SoTo in the stratum

Alnus 190639 ho598 0923h 26050

nepalensis b ’ .

Duabanga 9,730 T.418 0351 14 .97

sonnereticides i

Schima wallichii 12 860. 0,979 0.342 L .19

Tgetona grandis L.sro 0.481 0.190 3429

Termincliae 7 1b L .,087 0.569 12432

myriccarpa ﬂ%%%%

S W, = Small wood ' S To. = Stem timber .

Contents




Volumetiric compesitien of the above specieg din

various diemeter cloasses i3 indicated heveund. 4 ¢ =

- Em e A b e ki e e e s e ee  wm mR e e e e me e me e me s e e @ e

Spociuvs name % to volume per be. in different dia. class,cm) fotel
& vols/hia. inctusive of S.T, & S.,W,~ before thinning)

10-19 20-29 30-39 L40-49 £0-59 60-695 70-T70

- e am e e g e e o e R e

_— e e me e S s mm e e e e e mm omme e e e s A e

Alnus Q.59 ho6h 2,27 39.62 2.78 -~ - 1C0.00
nepalensis

{2237 m3/ha, )

Duabanga 2.48 18468 735.£8 32.07 10.89 - - 10000

sonneretioddes

(i3.148 m3/hia. }

Schima 5.11 12,19 13,64 32,95 =
wallichii

(3:839 m3/ha,)

Tactena 2,48 11,52 55,81 16,81 23,58 - - 100,00

randis
53.01 m3/ha. )

Most of the important species in the stratum .shows even

16,11 1C0.C0

1

N
- emm ew me ms wm e me  mm me  we o S mm e e S mm e we e me e e e e

distribution in viarious Jdiameter classes except Schima wallichii.

Tho sudden cccurrence of Schima wAllichii dn dia, classea(70-79)

tm, 1s parhaps due to retention of mother trees in the plantation
aref due to silvicultursal reason.

Telole Volume (Staretum-IV}:

In stratum-=IVv, the volumetric composition befure
thinnding was as Tollowsti-—
Stem timber Small wood Total volume
664395 mi/ha. 42,261 m3/ha. 108 .659 m3/hia.
A study of Table Nos. 4.2.4 amad 5:2.4 of this

repoxrt indicates the volume contiributicn of the wvarious

species a3 belowi-—

-— Ema e mE wme e S emm ms e S we  mm e ge S e wm  mm G me e e em e me e Av  me e e e e dm

Species name Stem timber Small wood S.¥W, #» of total wol,.
m3,/hae m3/ha. SeTo in the stratum

Alnus nepnalensis %440 1,495 0,32 540

Cryptomeria Laos72 2.566 056 6.56

joaponice

Duabanga “Jh2h’ 2,095 0.28 8.76

sonnaretioides

Shorea robusta 52051 7596 1,50 11,564

Tectona gpgrandils 17,803 ° 8.203 045 23.75

- e o W o e e e mm am we L me e= mm em T e Sm am e am e me e e A e A o ae e e

S.We = Suwnll wood
- SoTe = Stem timber
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In Stratum-1V, the volumatric composition of
the sabove sSpecies in varfious dionetur classes 18

indico ted hereunder:-

A e A= e am ms M @ e e e e ue ER A e — e em ae e - e e e e e = e

Species name % of volume Per has in different dia. classes Total
& vol./hns {em.} irelusive of S,T, & S,¥, before thianing
10-19 20=29 30-39 L0-39 50~59 60=-6O 70=79

-— wm e W e = wm me  ma e - e mm M A de e

— s e e am s MR e ee me e e e e

Alnus 067 1012 6G.B4 22,37 - - - 100,00
nepalensis

(5.875 m3/ha,)

Cryptomeria 11.77 50,02 29,21 - - - - T0C,C0
aponica

i7a128 m3/ha, )

Duabenga 0.85 10,09 22.61 21,84 24,72 7.93 11,96 100,00
sonneretioildes

{9519 m3/ha, )

Shorea 24 .58 55,40 19,92 - - - - 100.cC
robustn
(T2.6L7 m3/ha.)

Tectons 360 535,02 20,66 6.78 L9 -~ - 1C0..00

crandils
i25o803 w3 /ha, )

- e A Em em = Em ww e E am me YR ER Em B e S me WS S e M e Be e ke em e e we

Duabanga sonnerctlioides evenly covers all the diumeter

clapses in the strata which indicate luxuriosnt growth of the
speciles in ithé strata.

7+105. Volume({Stratum~v):

In Stratum=-V, the volumetrlce compositlon before

thinning was as followsi-—

Btem timhter Small wood Totel volumne
18.694 n3/ha. 25.251 m3/ha. La.s45 m3/ha.

Study of Table nos. 4.2:5 md 5.2.5 of this
report indicates the velume contribution of wvarious

species as below:~

- e R e me e e e em wh wm am e e v wm mm mr W me me e wma  me  a=  me am —_— e e = e

Specics mome Stem timber Small wood S.W, % of totnl vola
m3/ha. m3/ha. S.T, in thoe =tratu

Cryptomeria 1,421 2s215 1.55 8.2%

joponica .

Duabanga J3206 1,268 0633 10.39

sonneraetioides -

Torminalia 0.260 1427 5049 3.84

myrioccorpsa .

Tectona grandis 8,09 50764 0,71 31 .53

- e e e em e = mh b me ke - me e ee T am am W me W

S.W¥o = Smell wood = %&E}Stem timber
at i
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The volumetric composition of the above species

in variocous diameter classes 18 indiceted bhercunder:-

L am e omm e m S dm S oan e s s G omm ee e me Em e Eme e EE caw S e mewr  wmm e wme e mm we

Species name % of VYols por ha, in different dia, classes Total
& vol./Hae {em, J(inclusive of S.,T. & S,¥W. before thinning)
10-19 20-29 30-39 L0119 50-59 6069 100+
Cryptomeria 42,57 50,88 Go.55 - - - - 100,00
aponica -
i3.323 m3/he,)
Duabanga 5.52 17.84 26 .64 50,00 = - - 100.00

sonneretiocides
25 m3/ha,

Terminalie 73621 26,79 =~ - - - ' - 100,00
riocn a

i1.387 m3/ha, )

Tactona 24,07 45,20 14,65 ~ - - 16,08 100,00

%rnndis
13q ma/hao)

raS ER me e A e R e e R M e MY EM T fE S e e G e mm we  ew  mm am me e me e = ae e

Duabanga sonneretioldes shows famter growth then any other

-
epecies in the stratum. The existence of Tactona grandis in the

dia, clasa 100 cote+ 18 perhaps duo t0 inclusion of roadside teaslk
planted im eorlier yoars which fell in the plantetion mrea.

7+2. Yolume contribution by varicus stratums

Volume contribution by verious stratum in
Kelimpong Division indicates that plantations in
Strotum-T are likely to yield only 102,675 m3/ha., anda
thoese plantztions are sufficiently old and may be
felled. This yield from plantation is lower than the
.yield attained from high foresats, "roportionate
decrease in yield in comparison to high forests in
respect of Stratum-I is nserly 334, In comparison to
Darjeoling Division; the volume in Stratum-I in
Kaiimpong Division is poor. Yield in Kalimpong
Division is only 50% of Stratum-I in Darjeeling
Division. g

Miscellineous hardwood species trend in
stratum-1 have not rugisterad good growth and plan;
tations have been eroded in many places. Ratio of
well stoclied and eroded ﬁlantations in Koalimpong
PDivieion is L6 : - .54 The situation in
Darjoeling division is different and the same ratio is
39: 61, So plantation monagement in Kelimpong Bbivision
need be reoriented to improve the existing conditicns
and justify the need of raising plentations, Planta-
tions of Stratum-IXI, III, IV & V are better and yield
from these plantations is comparatively higher on

account of species like Dusbénga sonnereticides, Scbimo
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wallichii and Shorea robusta, Alnus nepalensis

and Tectona grandis esre: also importent next to the
above mentioned specilies.

7¢3c Total volume in Kalimpong Division at the time of
inventory: s

The wvolume contribution by various stratum
in Kaliompong Division and aggregete of volume can
be poerused from the spummary given belowi-
Divisioni Kalimpong(Tables 8.2.7 to B.2.5 and
9.2.1 to 9.2.5)

Styratum Totel volume {!'000 m3}
. Stem timber Emall timber
I 5L .703 1h 348
IX 267.717 716735
IIX 79.037 37.968
Iv 170,172 ' 108,37C
v 62,631 B3.694
H 613.66 “ 316.115

The =jituation is indicating that the planta-
tions in S¢tratum-I ore ercded and should not be Bept
ns suche This has Been already analysed in
paragraph 7.2.6. Miscelleneous species like Alnus
nepalensis, Duabamga sonneretioides, Shorea robusta ,

Schima wallichid, Texminelis myiiocarpa, are available
from the plantations of stratum=I.
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CHAPTER - VIII,

STUDY OF THINNING REMOVAL & DARJEELING DIVISION

8o,

Thinning by stratum: Darjoeling Divisiont:

Irmediately aftexr plantation inventory in
Darjeeling bivieion, thinning marking was urdertaken
in plantations by State Forest Depairtment. If theé
marlked trees are actually felled and removed, the
inventory results would be chanred to certain extent,.
The extent of thinning marking done by the State
Forest DPapurtment was a8 followsiw=

Stratum in years- Area in hec tare
I (Upto 1925) 50.80

IT (1926-45) 232,40

IIT (15h6-55) 43,20

IV (1956-65) 125.20
v (1956-75) 102,00

o
8,2, 5Stem removal by thinning:

Pilantations in various stratum were marked for
thinning in Darjeeling Pivision. Extont of such
marking in various stratum have been indicated in
pora 8.1e Trees marked in plantations belong to
various diameter classes, the situation of marking
cen be studied from Table Noo2:1.1 to Z.1.5. However,
the concentration of thinning marking in certcin dia.

classes{(in various stratum) is important and the same

i8 indicated hereunderie
TABLE SHOWING THINNING(BY %) PER HA., IN MAJOR DIA.CLASSES

-— o WS S e S ME e TR S ER s @me e mm mk R Sm mm me A Em e R = = = e

Streatum Pia. class(cm.) % of thinning(in terms of no.
»~

Y e _ _or_stems_marked )
I v 30=29 38.2
Lo-L9O 33.9
50-59 4.8
1x 10-19 23.8
20-29 2.6
30379 274
hoh9 172
IIY 10-19 21 .9
20=29 2hed
30-39 3L,.3
ho=-h9 16.0
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Stratum Dia; olass(em.) % of thinning(in terms of no.
e . e e e e e — e e e = 2OL Btomn marked)
Iv *10-19 76.9
20-29 21 .4
v 10-190 1,2
20~29 14.3
3039 272
8.3« Yolume to be removed by sitratum on account of thinning:
Removal of stem timber end small wood on account
of thinning operation would be as followsa in wvarious
stratum if the felling of trees are done
Stratum Area thinned (he.) Volume remcval({m?l)
Stem timber Small wood
I 50,80 587.00 104.00
Ix 232.40 2147 ,00 LB7.00
Jix h3.20 176.00 41,00
iv 125,20 158.00 65600
v 102.00 296 .00 65,00
8a23ele Volume contribution of stem timber by speciest

Volume contribution of tho following species
ie important in case of thinning removal of stem timber:

= W En R SEm SR PW SN EE mE M BN PE Se dk B e WR W me  Em e e W

Stratum Name of the s“pecies Vol,(%)

I Castanopsils sppa B 20;95
Duabénga sonnere tioides 16,18
Erythrina sppse 6.98
Schima walljchii Lao77
Terminalia myriccarpa 3.7h

IiT Duabonpga spps 22431
Shorea robusta 18.30
Terminalia myriocarpa 10,99
Tettona grnndis- 15.46
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Strotum Name of the species Vola (%)

17T ‘Puabanga spp. L6.59
Gemelina arborea . 739
Tectona gxandis g.66

Iv Tectona grandis 3C.38

v Eivthrina spp. 700
Shorea robusta 27 .36
Schima walliechii 12.50

-— et em em mm am e as am e e Sm e e wm e e s mm we o pm e e e -

Volume retained after thinning by stratum:

On conpletion of romoval of trees marl.ed for
thinning the stem and small wood volume of wvaricus
Species in (different stratum would be as follows in
Dar jeeling Division: -

Stratum Volume (0OCC m3) retainecl

- Stem timber Small wood

I 113,492 32,865

IT 250,658 99,887 {
IIT 90, 498 524529 §

iv oh 496 95,966

v Laoshs 91,0083
Totels E53,689 372,330

In Darjooiing Division total voluma of growing
stock stonding after thinning will Lo 926,019(000 m]y)
includling mstom Limber and smull wood, Averuyoe voluno
per haoo(irrespectlive of stratum) works out to bwe
97+65 m3 after completion of thinning operations in
various plantetions., OQut of the total of 97.65 m3/hu.
stem timber constitutes nearly 58.39 m3/ha.

Plantattions in Strotum=I over 7h2.53 has
may be considered in mature stage with a Irowing
stock of 198.00 m3/ha.
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CHAPTETR -~ IX.

STUDY OF TITINNING REMOVAL « KALIMPONG DIVISTON

Fela

Thinning by stratum: Kalimpong PDivision:

After the completion of plantation inventory in
Kalimpong Division, thinning marking was carried out
by the State Forest Dapartment., If the trees marked
for thinning are removed, the inventory results would
be changed to some extent. The extent of thinning
marking in Kalimpong Pivision by the Stete Forest
Popertment was as followst-—

Stratum/Years Area(ha.

I (Up to 1925 ) 58,80
ITI (1926-45) 76,00
IIT (194€6~55) 118,80
IV (195665 602,08

v (1966-75) 184,00

Stom removal by thlnning:

Plante tions in various satreotum were morked for
thinning in Kalimpong Pivision. Extent of =such marking
in various stratum have been indicated in para 9,1,
Trees marked in plantations belong to various diameter
classen. The nature of etoands murked for thinringe
may be studied from Table numbers 2.2.1 to 2.2.:5.

Howevor, concentration of thinning marking in
certain dia, cluSSap(in various stratum) is inmportant
and the sasme is indicated hereunder: —

TABLE SHCWING THINNING (3BY%) PER HA. TF MAJOR NRIA.CLLASS:

Stratum Dia. eclass(cm.) % thinning{in terms of no,of
stems maried )

N 36-39 s 559
Lo=hg 28.3

IT *© .10-19 14,5
20=29 26.3

i 3039 38.7
IXX 20=29 ' 25.6
30-=39 5843
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Stratum Dia, class(em, ) % thinning(in terms of no.
. of stem marked )
Iv 10~-19 35.8
b X & -
38“'38 2503
v 10-19 The7
20~29 2561

Volume to be removed by stratum on account of thinning:

Removal of stem

timber and small wood on account

of thinning operation would be as follows in various

stratum if the felling of trees are donet-—

- e, e s e aw

Stratum Area thinned(ha.)
I 58,80 ’
IX Lh76,00

cITX 118,80

v 602,08

Y 184 .00

- ma e e e e

Vol., of remcval by thinning
Stem timber Small wood
{m3)_ _ _ _ _ _ _ (m3) _ _ _
532 146
2529 11539
224 88
2254 n38
1434 120

Volume contribution of stem Ltimber by species:

Volume contribution of the following speciles is

impoxrtant in case thinning removal of stem timber:-—

Stra:u; - ;amo_o; th; speciles Vol.{(#%)
I Alnus 5229‘ 13.53
. Puabanga sonneretioides 13,72
Shorea robusta €5.6C
Ix Cryptomerie japonica 5844
Shorea rcbusta 340
IXI1 Duabhamga sonneretioides 25.89
Sheoreo robusta 25.00
Toona serrata. 5.80
éetrﬂmeles nudiflora 1§¢86
Iv - Alangium 8PP 3775
' ShHorea robusta 8.03
Tectona srandis L2,.36
v Tec tona gfandis GB. 51

- am e ee e e me ome  ww ame
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9.4+ Volume retained after thinning by stratum:

On completiadn of felling of wmorked trees during
thinning’ the volumetric compeosition in wvarious stratum
would be as follows -

N R AR MR R e o ER e mn B e e R e G e e e e M mw gm  m= e em o

Stratum Volume ('000 m3) retained
Stem tinmber Small wood
I 54,171 14,202
II 265,188 7Ca596
IIX 78.813 37.880
IV 167.918 107.5232
v 61.477 . 83.574
Totals 627,587 313,784

- R e S Ee s ew Gee W e e e S W Ep wme MR mm EE MR e e M me Ge M me

In Kelimpong Division the volume of total
growing stock after thinning including stem timber
;and small wood would be 941,377 ('CCO m3) which is
compareble with total growing stock of stem timber and
small wood in Darjeeling which 18 926.019('00C m3 ).
Average volume pecr ha, in Kelimpong Division
(irrespective of stratum) works out to be 90..17 ”3'
The proportion of stem timber will be neerly 60,12 ml/

has aftor thinning operation in various plantationa,

Plantations in Stratum-I over 683.48 ha, mey
be considered in mature mtage and can yiela 100 mB/hn.
These plantations are rather poor and need not be kepl
for future considering expectation value of lande.
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CHAPTETRS-ZX

DEFECTIVE STEMS

Damage to cropt

Damage to plantation crops2 were studied from
available dete of thinning marking carried out by
the State Forest Department. Damage due to biotic
factors are present but other damagqs in the plant#s-
tion have also been noticed in all the stratum in
Kalimpong end Darjeeling Forest Divisions.

Nature of defectss

Varioﬁs defects were noticed &t the time of
thinning méarking which can be codifiled for tho purpose
of present study as followsie

i = B R = =t I — - e e s m—— e e mme mwe eme e gee e e

Forked

Bend

Top broken
Dry

Top drying
Crooked
Hollow

Top bending

O Aw Fluny =

0

Distribution of defective stems by stratums

Abovo mentioned Adffects have been moticed in
both Kelimpong end Darjeeling Divisions. The diatri-
bution of defective stems/Ra, under various catsgories

oan bo represented on per hectare baasnis as rollog-:—

_— e me Sm e e e me me Ee am mm Mm = wm e we o e mr e mm e = ee  me am v

Pro lect area - . Noos of doefective stems per hectare-
Stratunwi se
I IT IXIT Iv v
Dar jeeling 2.428 3.752 1.224 2,064 1,288

& Kalimpong
Divisionss,’

- ew G wm o em e s WS em em S e e mm e e we s ewe Gk e WS s R e dem
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Considering reported plantation arefs under various
stratum, the anticipated number of total defective stems
in the plantations of Darjeeling and Kalimpong Divisions
may be As followate~

---——-——-——--——---——--——_——-_——---

Stratum Anticipated No.of defective trees
I hehy
IT 17124
ITY 3208
IV 9861
v BLBO
Total: 53523

10,4 Stem-defects in stratum:

In stratum-T, many trees are drying, nearly L5% of the
defective stems in this stratum will rall! under this
cltog.ryi. .Species like Dusbanga sonnereticides, Castanopsis
Bpp.s Chukrassia tabulfaris, Toona ciliata, Terminalia

myriocarpa are found to be top drying and they constitute
nearly 334 of the total defective stema/ha, In this stratum,
defects like drying and top drying are very common &nd thase
two defects combined constitute 78% of the total defective
stems/ha.,

In Stratum IJ; occurrence of defective stems ia
highest, Here alsc the m&jor defect is drying of stands
which constitute nearly J4% of the total defective stems/ha.
Further about 17% of the total defective stems are top
broken., The other category of defects noticed in the stem in
this stratum is top drying which constitute 204 of the total
defective stems/ha. Thus these three defects combined
constitute nearly 714 of the total defective stems/ha.
in this stratum. Shorea robusta has been largely affected

by the defect of top breaking whereas species like Duabanga

sSonneretiocoides is largely drying up in this atratum. Besides
these defects, Tectona grandis is found to be forked like Shorea
robusta. This déroct.is also high in Stratum=-IT being

nearly 124 of the total defective stems/hn.
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Tn Stratum-=IXY, besides drying apd top drying
hollowing and top breaking of stems have been nmoticed.
These defects largely occur in case of species like

Duabanga sonneretioides which constitute nearly 592%

of the defective stems/ha. Shorea&a rchusta in this
stratum constitute 5% of the defective stems/ha and
the nature of defect in this caoase is top drying meinly.

In Stratum-IV, Tectona grandis has suffered

from defccts like forking, bending, top breaking.
Distribution of such defective stems in Stratum-IV

in respect of Tectona grandis are furnished Lelow:i-—

— o wm mm Ee we me ma e em mm e ww  ae  mm ma M s e ES dm  ee  ew R mu &R wa e

Derects Code ‘Stems/ha. 4 to totel defective
: stems /ha.
Forking 2 0.439 21427
Top broken L Q.602 29,16
e Totalt 1.694 77222

- e mR ms AR EE M Er WY s wer e Em gm s em e

Since Taectona grandis is important from commercial
point of view, silvicultural causes of forking,
bending mey be traced out and remedial action to be
taken in timeo,

In Stratum-~V, forking, top breaking and drying
are the major defects. These defects constitute nedrly
78% of the totmnl defective stems/he.

Defects like top drying, hollowness end Jdrying
are found to sccur frequently compsered to other
defTecta, These caﬁpgories of defects have been

Zall noticed inzthe stretum and they account foxr o
substantial part of the defaective stems in the plantati-
ons of Darjeeling and Kalimpong Divisions. Cecurrenca
of these defoccts in combined areas of Darjeelilng
and Kalimpong Divisioné are fumished below:=

Stratum % of defective stems under code numbers 5,649

I 86
IT . 59
IIY . ?g
Iv o ERE

v W u6
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Considering the intensity of hollowing of
stems, drying and top drying of varicus species, it
may be necessary to consider removal of stems of a €ew
species raised during earlier yoors at the time of
thinning by rciving preference to other épecies. Dry
and hollowness etcs of stems in various stratum as
accounted above requiro also some change ir the
selection of species in the plantetionsa, For example

planting of LCuabangsa sonneretioiders may be discouraged

in view of the  high percontage of defects like drving,
hollowness of stems in that species, It appears thet
mortality of stems depends mot only on age but also

on locality fae-tors, Following species are commonly
found to either dry up or develop hollowness in

various stratum:-=

e em wm 4e o am W Ea MW R SR b Em s em M E= am TR W N R EE e

Stratum Name of the species

- s Eme e e E @ e e o we W e @ WP ME aE SE m R am

I Castanopsis indica

Duabanga sonnere tioides

Toonno serrata

Terminalia myriocarpa

II Castenopsis indica

Duabanga sonneretiocides
Schima wallichii

Toona serrata

Tertninalia myriocarpa

IIT DPuabanga sonneretioides

Gmelina arboresa

Iv Tectona grandis
v . Castanopsis indica

G AR Mk M D m e SR gm MR TR MW M e WR EE s S Em WS EE G e e R e

Sound stems marked during thinning:

An account of sound stems merked during thinnling
in various sgtratum is furnisbhed below: -

P em ma e mm e A EE G R R R me  mm e e me e e e wmm me  am  ms e e e e

Stratum No.,of sound stems marked during thinning
i N {stems/ha, )

i~ T T TT==F 10,775

II . . 15,938

III -t o Lfﬂﬂ:’-‘»} 8 -960‘

Iv i 18.958

v * 5.866
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The removal of stems{(both sound amd defective)
on account of thinning will ultimately bring a change
in the wveolumetric composition of growlng stock,
This has been considered while calculating the volumetric
composition of growing stock in Darjeeling and Kalimpong
Divisiona in the Chapters VIII & IX. Speciles marked
in sound condition in variocus stratum in Kalimpong
and Darjealing Divisions durinsg thinning are
furnished belowi-

= em mm Em o Em WA A W G AR WE me @me AR B R e Ee R em BE e g e e

Stratum Species marked as sound trees

e EE ew e AR M e R S EE S ST e MR SR am B e e e Pe e e e e
-~

I Alnus nopalensis

Castanopsls indice

Castanopsis eronata

Chukrassia tabuleris

Erythrina spp.

Cmelina arborea

Toona serrata

Toona ciliata

Terminalia myriocarpa

Tetrameles nudiflora

Ix Amoora sSpecies
Bombax ceiba

Canarium resiniferum

Chukrassia tabularis

Dua-banga sonneretiocides

Cmelina arborea

Shorea robusta

Toona serrata

Tectona grandis

IIx Albizzia spn.

Amoora Sppe

Castanopsis sppe

Duabanga sonneretiocides

Shorea robusta

Tarminalia tomentosa

* . Terminalia myriccarpn

Tectona grandis
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Stratum Species marked as sound treés

N A bk b e em me EE me B e we e em Gm oy me wm e g dew e M e e mme

Iv Cinnmamomuam tanala

Cordysa sphe. :

Duabenga sonneretioides

Shorena robustsa

Tactona grandis

Terminalia myriocaipa

Castanopsris sppe.

Cinnamomum tamala

Gmelina arborea

Shorea robusta

T,.ctonn srandis

Terminnlia belerion

Tarminelia myrioccnrpn

AT dEm EE Am me me mm e wn e Em e e M M s me e e e me e me e e e am

-
No thinning marking was carried ocut in the

ﬁlantations of Cryptomerian daponica and as such

coniferous plantations in Darjee%ing/Kalimpong
Divisions could not be taken intg account for the
purpose of present study of defegtive stems. ITowever,
felled tree data of Cryptomerie japonica indicantes

that the stems are largely sound 'and do not bear any

defect to ﬁppreciable extent.
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VARIATICON WITIL PAST STUDIES.

17,74 Forest Resources Survey:

Forest Rescurces Survey works were corried cut

by the State Forost Departmont in e¢frly seventles in
respect of plantations in Darjeeling and Kelimpong
Divisions., leports in this regaird were publiched
from Planning & Statistical Cell of Chief Conscervator
of Forests, Yest Bengal during 1973 and 1975, Plan-
tations up to 1970 were surveved in Darjeeling Division,
Similarly plantatlone up to 1971 were surveyed in

. Kalimpong Division, Current plantation inventory inclu-
das survey of plantations up to 1972 and the survey woik

was carriled out during 1931-82 & 1982-873,
11,2 Comperative vol-—ume study during resources survoey
ca@rried ocout by the Stote & Forest Survey Of Indie:

Study of tree volume wazs carried out during
resources survey by the State Forest Deptts and results
are avallable in the pubXished reports. It aprears fTrom
such published reports thet trees below 30 cm, dia. were
considered only for calculation of small wood. In
this current report of plantation inventory, tiecs helow
20 cme. diameter have been considered for estimation of
smaall wood onlye There is a gop of approximately 190
years between the current study and tha resources
survey carried out by the Stete Yorest Department.

The gap between the two estimates of. growing stoclk har
baen analysed here:s

e e SR G e M M B ke me G me e mm e ew  Em e e e = me ma e e e e e

Reporting vear Diwvision Stem timker Small/fuelwacod
{('000 m3) {(*0C0 m3)
19;3{5tate) - Darjeeling LO1.804E . 878,621
1985(F.S.1.) Darjeeling 557.053 373.092
1975(State ) Kalimpong 314 U616 542 ,2268
1985{(F.S.T.) ' Kalimpong 633.2600 316.1150

L R e T T T R R N .

{Reporting yrar 1973 & 1975: State Forest Department)
(Reporting year 1965 : Forest Survey Of Indim)
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It may be interesting to componre the total
volume trie asgessment{stem timber & small wood/Tuaslwoand }
in Parjeeling and Kalimpong Divisions as furnisbeu bolow:

— — - — - - -t - i — - - - — - - -— — - - — —— — _— — — - A

Reporting vear Nivision Total growling stcck

(1000 m3)
1973{State ) Darjeeling 1370.h277
1985(F.S.X.) Darjeeling 930=1h5
1975{State) Talimpong 856 .6884
1985(F.S.T.) Knllimpong S9h9.575

TR s dm e Em e e mm e em m BT SR me e me me omm me  w— e e e mm e e deem

The composition of results of the two surveys
indicates that there haé been some incirease in the
total growing stock of plantaetions in Kalimpong
Division; but there is a great fall in the total
grewing stock of plantations in Darjeeling Division.,
The fall of growing stock in Darjeeling Division is
Erimarily dus to illicit removel of sizeable stams
from middle aged and older plantations, and manufacture
of charcoal from scme of these plantations in the

name of improvement felling,

It is steted alretdy that the trees below 30 cm,
dia. constitute small/fuelwood only in the report of
State Forest Department. In this context, contribution
of volume of trees between 20=3C cm, as found during
current survey is given below:ie

- ew em me am os YR MR SRS e M e wm  dr ee oW s wm e mm me

Trees between Division Stem timber in (Y000 m3)
20230 emg diae L L L e L C e e e e — - -
All species Darjeecling 131,023

taken togethenr

including -

conifers.
Kalimpong 138,622

- e Em mm ome W Ee e e W mE R M e Gk e e e s e me  em e e e we e

If these volume of stem timber of 131,023
(o000 m3) and 138.622{'000 m3) in Darjeeling and
Kalimpong Diyisions respectively are accounted as
sma21ll/fuelwood, the volume of stem timber and small/
fuelwood iy this report will change and the position
will stangiés;follows:-

i

i
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—-.-—-————n_-.———_-.—_—-_-....__..——-

Reporting year Division Stem timber Smnll/Tuelwood
(*000c m3) (*cco m5)
1973(State ) Darjeeling 491 .8046 878,423
1985(rr.s.1.) Dar jeeling L26.0300 504,115
1975(STATE)} . Kalimpong 31h.4€16 C sh2.2268
19835(F.S.T.) Kalimpong ko4 . 8380 L5 .7370

-——-—_-——-—————_—-.-—-—-.—-—-._n——--.—-..

v

Consegucntly tho ratio of stem timber and snall
wood would be as underi-—

————--.-—_——.———n—-——-——_--—_—_—.-.

Reporting year Division Stem timber: Fuelwood
1973(State) Rorjecling 1: 1.8
1985(r.s.r.) Dar jooling 13 1.2
1975(State ) fnlimpong 13 1,7
1985(F.5.7.) Kalimpong 1: 0.9

Fue lwood/small wood ratio as calculated in
this report indicates that a large number of trees
@re lIylng in lower diameter class and they contribute
very largely towards smellwootl, Tkls has been
elaborately analysed in evarlier chapters which
indicate that many species have not yet crossed -the
optimum diameter 1limit to yield higher proportion or
stem timber. Contributions of some speclies towards
total volume as per State Resources Survey Report are
compared with rcolevant figures of this report and
furnished below:-—

--—---—_———_--—-—-—-———.——_b-—’.

Specles name 'pivision Heporting Contribut-—
yaar ion “{stiam
e e e e e e e e e timber)
Alnus nephlensia Darjeeling 1973 Stnte; e
1985(F.S.T.) 2.61
Cryptomeria japonica Darjecling 1973{State) 70.23
. ' 1985{(F.5.T.) 56.24
Duabaonga Darjeeling 1973{State) 2,52
sonneretioides 1085(F.S.T.) 3.87
Michelia spp. . Darjecling 1973(State) 1. 9N
1985 (r.S.I.) 2.33
Mochilus sp ' Darjeeling 1973 istate} hoh
s : 1985 (1.5.7.) 2.18

Contents



- 77 -

e B e B B B I T T S
i

Spoeciaes name Division Lleporting Contribu-
' J yaar tion “(stem

. timber
Shorea robusta " Darjeeling 1973 (State) 2.23
1985 (F.S.TI.) 2,12
Tactona grandis Darjeeling 1973 (Sfate) Q.64
19854 (F.5,T. ) hol6
Ailanthus pgrandis Kalimpong 1975 (State ) 0.59
| 1985 (F.S5.7.) 1.10
Alnus nepalensis Kalimpong 1975 (State) 23.89
1985 (F.S.T.) 11,17
Cryptomeria japonica Kalinpong 1975 (State) 147
. : 1935 (F.S.1.) lh.s50
Tuabanga ) Kalimpong 1975 (State) 6.23
sonneretioides 1985 {F.S.T.) 11.47
Michelia champaca Kalimpong 1975 (State) 11,79
1985 (F.S,1I.) 3,91
Shorea robusta falimpong 1975 (State) L.82
e 1965 (F.S.T.) 6.93
Schims wallichii ¥alimpong 1975 (State) 3.08
1985 (r.S.I.) 5266
.Tactona srandis Halimpong 1975 (State) E.17
1985 (F.S.I.) 15.63
Terminalio myriocarpa Kalimpong 1975 (State) Fa52
1985 (F.S.T.) 5636

MmoRR R R s e s a e e R SR e e e e ome me R A e B e e e

Estimatos of contribtution of stem timber of some
species of Staote Resocurces Survey rebort indicate large
variation in Parjeeling & Kalimpong Pivisions whan
compared with current findingsi=

[

womm o oEm PR e SR o e e v ST B E e s mm e em e g e Em e Se mm e em em e

Species indicating lorge Name of Division Remarks
variation in volume

——————— T Dafrjfelifig & — T T — — — = — =

Alnus nepalonsis K Xallmpong Fall indcontribution
Cryptomeria japonica Darjeeling Rise in % centribution
Kalimpong Fall in 10 -
Tuabanga sonnereticoides Kalimpong Fise in —d o~
Michelia champaca Kalimpong Fall in o~
Shorea robusta Kalimpong Pise in e
Tactone grand_ . Darjeeling Rise in —do~
i ; Kalimpong Rise in —dow~-

. ™ | B
S i e
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It can he seen from the table that conspicuous
increase in volume has been observed over the doccade,

in both the Divisions, with respect to Tectona prandis

only. With respect to othor spoecles, the 1increosc in
volume 18 oilibor marginel or therso is some risoe Ln one
Division nnd nll in othor Dlivision. The mosgt notabla

feature is the sharp full of volume over Lhe dechde wiib

respect to Cryptomeria in Daijeeling amnd Miclholion
champaca in Kalimpong Division, and Alnus in ktoth the
Divisionss

Reported volume for plantations as per the data
of State l'urest Resources Survey in 1271 and 1973 have
boen compared with the tLigures of plantations frowm the
inventory dato of Forest Survey Of India during 193152
and 1982-83. This does not indicate a prospercus
situation with respect to the growing stoclk in the

plentations.

¢ In general, trhe plentations in Darjecling
Division have better volume content compared to

that of Kelimpong Division. Nearly 57.43% of the
total plantation area in Darjeeling Division 1.e.
5495.,86 ha, contain poorly stocked plantations. The
figure for Lalimpong Division 18 56.31% i.e. 5378.23
heclnre. The plantotions of Stratum-l in Kwelimpong
Division are erodod and its average volume per
hectare is only 103 m3 which is quite low. The
figure for Darjeeling Division is 198 m° /ha, The
volume cormposition of some of the plantations

in Stretum=V in Darjecling Division indicates that
those are stocked with fairly high number of stems/ha.
The condition is also the same in Stratum-IV in

" Darjeeling Division. In Xalimpong Division also
some plantations in Stratum-IV are overstoclked

suggesting memoval of stands by thinning.

Detoiled study of volume arnd stem distribution,
has in various stratum for Pailjeeling and Kalirvpong

Divisions aré sunmarised below ie

L
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Stratumn

II1TX
Iv

Ix
Iix

- 79 -

DARJCELING DIVISION
Wall Poorly Av Av.vol. Stem/lin. SLcm/h;o—
s tocked stocked stems/ per ha. in well in poorly
Bre n area In hao he, stocked stltoclied
in ha, nrea nrea
467.79 27h 74 190 198,306 258 8¢
795,48 1193,22 3ho 177.86 555 166
633.L0 743056 300 104k .26 U35 193
905,57 1303.14 Lkgo B6.791 760 217
1234 ,70 1931,20 360 3C.56L 712 115
KALTMPONG DIVISION
- 683 .48 120 102,675 = 120
11,8.84 1h16.36 160 132,666 251 ok
630.73 65648 260 87.451 L50 135
076,18 1%92.71 Loo 108,659 G69hL 231
179515 1529.20 320 La.ohs 476 1€2

The above tablos indicate that plentations
in stretum IV & V in Kelimpong division have better

growth compared to that of Darjeeling division,

wheress the growth and stock of plantations in

Stratum I,
Division.

Ix
In

more than 21%

the number of

Kalimpong DPivision is less than

volume pcr hectare in
Division is hirher due to better helght growth and

stem development;

these two

& IXIT are better in Darjeeling

stocked arca.
in stratum IV & V
Darjoeling yet

Kalimpeng division Stretum-IV represcnts
of the total well
-

stems per hectare

Thouprh
in
the

strata in Kaliopong

In Darjeeling Division, Stratum-¥

repreesents more tham 33% of the total well stocked
area and stratum IV 229 of the total well stocked
In o nutshell the distribution of well

plantations.

stoclkted - . ' poorly stocked plantations as % of totml

plantation area of the said forest divisions eare es

under: —
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Divisions Stratum{area in *.)

- Py IT ITT iv v
Darjeeling 63 Lo Lé h1 a0
well stocked
arca. .

Yoorly stocked 37 €0 54 59 €1
arede

Kalimpong - s ho 38 5h
well stocked

aren

Poorly stocked 100 55 51 &2 hé
aread

- e mE mw  em Mm  HA  wm UE AR e mE SE M TR TR R e M e g W= Em sm e e

It transpilires clearly from akhove table that
many areas a1e peoorly stocked in both Tarjeeling &
Lalimpong Divisions « In Kalimpong Division there

is hardly any good plantation in Sitratun=I.

It is found from the present study thot

~voluwne increment in the plantations is viheying Crom
2

‘2,50 to h.35 wo/ha. per @mnum. This does not
include the intermediate removal Trom the plantations
m2de frcm time to time. Many plantations have been
erocded on account of removal of trees due fo illicit
felling and which can not be accounted for

cnlculating the incremont of growilng stock,
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Study of the Torest lesourcas of Darjeeling
Forect Division; Pert-IXX Vlontotion,

Planning & Statistlcal Coll, Chiaef Coensuirvs Lor
Qf TI'oramtis, Woml Nengal.

A study of tho Torost Resocurces of Kalimpongr
Yoreet Division, Port-IXI Ilantations,
Planning & Statistical Cell, Chief Consexrvator
Of Forests, Yest Dengal.

Tenth ﬁorking Plan for the Darjeeling-Forost
Division(Part II and Appendices XV to XX);
Forthern Circle 1967-68 to 1976-77, Government
of West Dengal, Directorate Of Forests.

Draft VIIXI th Vorking Plen for the Kanlimpong
Yoreat Division, West Bongal.,

Draft XIth Yorlking Plan for the Parjoecling Forest
Division, West Nengal,

Cantenary commemoration, wvolume Yost Dengal

Foreste, 196k,

Joctl volumoe table for plantation speciesa in
Nerthern Circle VWest Bengal = P,Guhathalurta <&
A,S.Ansari, 1971. .
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ORIENTATION OF PLOT IN PLANTATION SURVEY
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