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% of th~nn~ng(~n turm~ o~ nu. 
_ _ _ _ _ _ 0t. !!.t~m.!. !!!n£k~ll 

Strntum Dio.~ clatt. (em. ) 

:IV 

v 

10-19 

20-29 

10-19 

20-29 

)0-39 

76.9 
21.4 

8.). 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 fo1~ows in various 

stratum if the felling of" trees are done 

Stratum Area thinned(he..) Vo1ume remova l(m;3) 
Stem timber Sma11 wood 

- - -- - - - -- - - -- - -- - - --
I 50.80 ,587.00 104.00 

II 2)2.Z.0 21'17.00 ~87.00 

il:X 11).20 176.00 I~ 1 .00 

IV 12, .20 1,6.00 (.~.OO 

V 102 .. 00 296.00 65.00 

------------------------
8.).'1.. Volume contribution ot:' stem timber by species I 

Volume contribution ot:' tho following epecies 

ie important in caSe oC thi~ning romoval ot stem timber: - - - - ~ - - - - - ~ ~ - ~ -
Stratum Nam~ or the spocies 
-, - ~ - - - - - - - - - -
I Castanopsis ~ 

Duabanga Bonneretioides 

Erythrina ~ 

:II 

Schime wultchii , 

Terminalia myr~ocarpa 

Du n b on «I a !lW.s. 
Shoree robusta 

Tcrminalie ' :'myriocarpa 

Tectona grnnd:i.s 

- - - -
Vol. (,:.) 

20.9.5 

16 0 18 

6.98 

4.77 
3.74 

22.)1 

13.)0 

10.99 
15.46 
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Stratum Name o~ the species 

I:!I 

IV 

V 

f)uabanea ~ 

Gomelina nrborea 

Te c ton a grand is 

Iectona gran~i.8 

.E ry t h 1'i n a !!.l!.E.. 
Shores r'obusta 

Schima wal1ichii 

VolQ(~) 

46.59 

7.39 

9.66 

SC.J8 

7.09 

27.J6 

12 .. ,50 

VolwllO rtttalnod af'ter thinning by stratum: 

On completion of' romoval ot· trees rnc:l.l'l.c <.l ror 

thinTlinc the stem and 5mal.l. wood vol.wne of' var:ious 

spoci.e5 in di.f':Cerent stratum Would be as follows in 

Darjee1ing Division: 

- - - - - - - - - - - - - - - - - - - - - - - -
!~ t;r;a tum Vol.ume {oeo m:! ~ 1'e tained 

Stem timber Small wood - - - - - - - - - - - - - - - - - - - - - - -
I 113 .. 1.92 32.86.5 

II 250 .. 658 99 0 887 0 
III 90 .. 498 52.529 ! IV 940496 95 .. 966 
v 4 • .545 91.0G3 

- - - - - - - - - - -
Tote1: .55.3.689 372 .. 330 

- - - - - - - - - - - - - - - - - - - - -

-

-

-
In Darjo o1inG Divi.f5ion to ttll v01ume of' growinf~ 

"look fttondiue urtc)1' thinninl1 will. UU 926~OI9(O(lO III) ) 

illclud.Lug etulII tillll>or nlle.1 tllIluJ.l wood. Avurltt~U VOJUlIlu 

per ho.~( i1'l.~eapectl.ve of' "tratum) worl.:u out to lou 

-

-

97.6.5 mJ after completion of' tbinnin~ operations .in 

various plantations. Out of' the total 01' 97 0 65 ml~I~. 

stem t~mb6r constitutee nearly 58.39 m3/ha. 

P1antetione in St1'ntum-I ovor 7 1,2.53 lu.l .. 

may be cons~der."d in mature stage \.i th a gro .... i.n~ 

stock 01' 198 .. 00 11IJ/hn .. 
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C HAP T E R - IXo 

STUDY OF T!IINNING REI-!OVAL KALINPONG DIVISIO~ 

9.1. Thinning by stratum: Kalim;pong Division: 

Af'ter the comp1e tion of' plan to. tion inventory in 

Kalimpong Division. thinning mflrking 'Wos c~rried out 

by the State Forest Department. If' the trees marked 

for thinning are removed, the i.nvent.ory results would _ 

be changed to somo extent. The extent of thinni.n~ 

lTl':_lrkine in Kalimpong Div:f.sion by the State Forest 

Dep!:'rtmcnt was as foll.ows 1_ 

- - - - - - -
Stratum/Years Area(ha. -
I 

II 

III 

(·IV 

v 

- - -
(Up to 1925 

(1926-4.5 ) 

(1946-.55 ) 

(19.50-65 ) 

(1966-7.5 ) 

) 58.80 

"76.00 
,118.80 

602.08 

184000 
- - - - - - - - - - - - - - - - - - -

9.2 Stem roulOva1 by thlnn:f.na I 

Plan tEl t;lons in v &rious a tr£' tUDl we 1'e mark~tl 1'01.' 

thinning in Knli.mpone Division o Extent of such l"'1ark~ne; 

in various stratum haVe be~n indicated · in para 9.1. 

Trees marl(;ed in p1antations belong to various d iaIT'o tt3.l' 

claSfHtB. 'I'hu nuture of" etands Olurl<:ed for thi.nr' inc 

may be studied f'rom Table nwnbez.'s 2.2.1 to ;!.2 0 5 .. 

Howevor. concentration of thinning marking in 

c~rtain dia g class~R(in various stratum) is in~ortant 
j . 

and the spme is indicated bereunder'-

TABLE SHOWING THINNING (BY~i, ) P8H EA. IF r~AJOn rlIA . CLA~)SL 
- - - - - - - - - - - - -
Stratum Diu" class{cn.,) 

- - -
% tlli.nninc(in terms of no.of" 
_ _ _ _s~e~s_m~r~e~) __ _ 

I 30-39 ... 55.9 
40-49 28.) 

II .10-19 14., 
.20-2·9 26.3 

30.,.39 38.7 
III 20-29 2.5.6 

30-39 ,8.) 



Stratum 

- - _ 
IV 

v 

- - - -
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Diet. c1a.ss(cm.) 

- - -
10-19 

,8:'9 
10-19 

!;!O-29 

- - - - - - -

- - - - - - - - - - - - - -% thinning(in terms of no. 
of' stem marl~ed) 

--------------
)5.8 

~~:9 
74.7 
25.1 - - - - - - - - - - - - - - -

V01ume to be removed by strntum on account of' thinnina: 

Removal. of stem timber and em~11. wood on ae coun t 

of thinning operation wou1d be as ~0110ws in variouB 

etratum if' the i'el.1ing of' trees are donal-

Stratum 

I 

II 

-IIX 
. ~. 

IV 

V 

- ~, - - - -
Area thinned(ha.) 

58 .. 80 

476 0 00 

'18 0 80 

602.08 

184.00 

- - - - - - - - - - - - - -
V01. of rcmcva1 'by thinT>inc 
Stem timber Sm~11 wood 

.(m,2) ______ _ (!!!)l __ _ 

.5:32 
2.529 

224 
225l• 

1 )1, 

146 

1139 

88 

A)8 

120 

--------------------
9.3.2. V01ume contribution of stem ~imber by species: 

Vo1ume contribution of' the f'o11owing epccie~ is 

importont in CAse thJ.nning r3rnovo1 of' stam timbcr:-- ~ _.-
Stratum 

I 

II 

III 

IV 

V 

Nruno . of' the species V01.(%) 

A1nus ~o 

Duabnnga ~onneretioide8 13.72 

Shorea robusta 

Cryptomeriia japonica 

Sl!ol.'ea robusta 

(;.5.6c 
,58.1,4 

3 1, 040 

Duahauga Sormere tioides 25.89 
Shorea robusta 

Toona serrato. . 

Te trwlIe1e ~ nudif10ra 

A1an~.ium !!.E.£o 
Shore a robust;a 

't'ectona i2:andis 

Tectona s:randis 
- - - - - - - _. - - -

25.00 

5.80 

17086 

J7.75 
8.03 

~2.J6 

98.51 
- - - - - - - - -
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9.4. Vo1wme retained arter thinning by stratum: 

On comp1eti.n of" f"el1ing of" mnrked trees durinc: 

t.bJ.nnin~' th8 volu.metr:t.c oomposition in vllriouB stratum 

wou1d be as rollowsl-

Stratum 

I 

II 

III 

IV 
V 

Tota1 s 

_------ - - - - - - - - - - - - - - -
Volume (. 000 m3) retained 
Stem timber Small wood 

54 .. 171 

26,.188 

78.81 3 

167 .. 918 

61 .. 477 

14.202 

700596 
37.880 

, 070532 

830574 

3 1 30784 

- - - - - - - - - - - - - - - -
In Kalimpong Division the vol~ o~ total 

growing stock ai'ter thinning including stem timber 

~d small wood would be 941.377 (1000 m3) which is 
. (. 

compa reb1e with total growi.ng stock of' starn timber und. 

emal1 wood in Darjeelin~ which i8 926.019('000 mJ). 
Averaee volume per ha. in Kslimpong Division , 
(irrespective of stratum) worke out to be 90.,17 m • 

Th~ proportion o~ stem timber will ba nearly 60.12 mJ/ 

ha. artor thinni.ng operation in various plantations. 

Plantations in Stratum-I over 683.48 ha. m~y 

bo consi.dered in mature ~tage and can yield 100 m3 /ho. 

These plEU'lt6tions are rather poor and need not be leapt 

~or future considering expectation value o~ land. 
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CHAPTER-X 

DEFECTI"TE STEHS 

10 0 1. DamagetocroPI 

Damage to p1antat~on crops were stud~ed from 

ava.i.1ab1e data of' th~nn:lng martin,g carried out by 

the State Forest Department. Damage due to biotic 

'factors are present but other damages ~n the pl.an1;E'_­

tion have al.so been noticed in 811 the stratum in 

Ka1~mpong and Darjee1~ng Forest Divisions. 

100 2. Nature of defectsa 

Various d.efects were noticed at the time of 

thinning marking which can be codified for tho purpose 

of' present study as f'o11ows:-

- - - - - - - - - - - - - - -
~atu£._o£ 2eKe£t~ ~n_tlle_t£e~s_ 

Sound 

Forked 

Bend 

Top broken 

Dry 
Top drying 

Crooked 

Ho11.ow 
Top bendi.ng 

- - -
_C2.d~ 

1 

2 

) 

4 

5 
6 

7 
8 

9 

10.). Distribution of' defeotive stems by strat ums 

Abovo mentionod d,f'ecta hAve been noticed in 

both Ka1impong and Darjee1ing Divieionsg The distri­

but~on of defective stems/ ••• under various categories 

o.-n b • .. r.pr.sent~d on '~r hectare bard. a. i"ollo~. s-

Project area 

Dnrjee~ing 

&. Kalimp~;J'lg 

Divisions~ .. 

!"'" 

I 

).428 

- - - - - - - -
Noo of' defective 
S t r& tumwi. se 

II I:rI 
- - -
).752 1.224 

- - - - - - - - -
stems per hectare-

IV V 

2 .. 064 1.288 
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Cons~der~ng reported plantat~on areas under var~ous 

stratum, the ant~c~pated number o~ total derective stems 

in the plantations of Darjeel~ng and Kal~mpon« Divisions 

may be as rol10vsl-

Stratum 

I 

Ir 

rrr 

IV 

V 

- - - - - - - - - - - - - - - - - -
Ant~cipated No.o~ de~ective treea - ~ - - - - - - - - - - - - - - - -

Tota~: 

484lt 

17124 

3208 

9861 

8489 

43526 -------- - - - - - - - - - - - - - - - -
100 4 St.m·de~ects in stratuml 

In stratum-r, many trees are dry~g. nearly 45< of the 

de~ect~ve stems in th~a atratum w~ll ~a11 under th~s 

cate .. Z07 .• 
I . 

.Spec~es l~ke Duabanga sonneretio~dea. Cast_nopaia 

~. Chukrass~a tabularis, Toona c~l~ata, Terminal~a 

myr~ocarpa are round to be top drying and they const~tute 

nearly ~3~ o~ the tst~ de~ect~Te atems/ba. In th~s stratum. 

derecta l~ke drying and top dry~n« are very common and the •• 

two de~ects combined constitute 78~ or the total defective 

stems/ha. 

In Stratum II, occurrence or defective steme ia 

highest. Here also the major derect i. drying of stands 

Which constitute nearly 34~ or the total defective .t.ms/ha. 

Further about 17~ or the total derective stems are top 

broken. Tbe other category or defects noticed in the stem in 

this stratum ~. top drying Which constitute 2~ o~ the total 

derective stems/ha. Thus the.e three defects combined 

constitute nearly 71~ or the total derective stems/ha. 

~ this stratum. Shorea robusta has been larsely a~f.cted 

by the derect of to~ breaking wbereas specie~ like Duabanga 

sonneretioides 1s largely drying up 1n this stratum. Beside. 

these derecta. Tsctona «randie is found to be rorked like Shore. 

robu.tao This derect . 1s also high in Stratum-II b.in~ 

nearly 12~ or the total d.~ect~v. stema/ho. 
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In Stratum-III, besidee drying apd top drying 

l1011owine and top breaking of' stems have been no ticed. 

These defects largely occur in case of' species 1ike 

Duabanga sonneretioides which constitute nearly 59~ 

of' the defective stems/ha. Shorea robusta in this 

stratum constitute .5% of the defective stems/ba a.nd 

the nature of' defect in this cnse is top dx~ing main~y. 

In Stratum-IV, Tectona erandis has Burf'ered 

f'rom defects like forking, bending ... 1;op breaking .. 

Distribution of' such do:t'ective stems in Stratum-IV 

in respect of' Tectona crandis are furnished oelow;-

_. ' - - - - - - - - - - - - - - - - - - - - -
D.:f"ec ts Code ·Stems/ha. % to tota.l defecti.ve 

stems/ha. 
- - - - - - - - - - - - - - - -
Forki.ng 2 0.4)9 21.27 
Bending ) 0 • .55) 26.79 
Top broken 4 0.602 29.16 - - - - - - - - -

Total' 1.694 77.22 

- - - - - - - - - - - - - - - - - -
Since Tectona Brandis is important from commercial 

point of' viewp silvicultural causes of :f"orking, 

bending may be traced out and romed·.lal action to be 

taken in time 0 

In Stratum-V, forking, top breaking and drying" 

arc the major defects. These def'ects const:it",utu ncnrly 

7B~ of t.ho totf\l defective Htems/he. 

Def'ec ts like top drying, hollowness e<nd drying 

are f'ound to occur frequently compared ·to other 

dei'ectl!l. These cat.~gorio8 of defects l1.ave been 

La11 not~ced inLthe stratum and thoy account for n 

substantial part o~ the deIective sterns in tba pLa nt a ti­

ons OI Darjee1ing a1~ Ka1impong Divisionso Cccurr enca 

of' these dof'octs in combinod a.reas of' Darjee~ing 

and KalimPong Divisions are f'urnisbed below~-- - - - - - - - -- - - - - - - - - - - - - - - - - - -% of «efective sterns under code numbers ~ .6*9 
to the total dof'ective stems in unit/ha. 

Stratum 

~~----------------------
I 
I.I 
III 
IV 
V 

: IJ-
.. 8' 

,"' : , :c,: 

- - - - - - - -

86 
59 
70 
1 5 
46 

- - - - - - - - - - - - - - -
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Con8~rl&r~ng the ~ntens~ty of" h0110wina or 

stems. dpy~ng' and top dryine of' various species, ~t 
may be necessary to consider removal of' steClEl of' a !Gew 

species raised dUring earlier yocrs at the time of" 
thinni.ng by eiving preference to other species. Dry 

B"ld hollowness etco or stems in various stratum OR 

accounted above requiro a1so some change in the 

selecti.on of' species in the plant~tionaa For exarnpl.e 

p1anting or' Duabanga sonnerotioictef'l may be discourar:ed 

in view of" the . higb percentage of' derects 1ike dryine. 

hol1owness of" stem~ in that species. It appeflr8 that 
mortaiity of stems depends not onl.y on ago but also 

on loca1ity f'ac-torso Fo1lowins species are common1y 

round to either dry up or deve10p ho1lowness in 

various stratum:-

Stratum 

II 

III 

IV 

V 

Name or tho specie8 

Cnstanopsis indica 

Duabanga eonneretioides 

Toona serrato. 

Terminalia myriocRrpa 

Castanopsis indica 

Duabanga sonneretioides 

Scbima wallichii 

Toona serrata 

Terminalia myriocarpa 

Dusbanga sonneretio~dee 

Gme1ina o.rborea 

Tectona erandis 

Cas t ano ps i B ~ndic El 

:... - - -
Sonnd etem8 marked during thinningf 

An account or sound stems marked durinc- thinnInG 

in various stratum is f"urnisbod be1ow:-

Stratum 

- --I 
II . 
III 
IV 
V 

- - - ~ - - - - - - - - -
No.o~ sound stems marked during thinn1ng 

(stems/ha.) 

10-;71 5-
15.9:38 
8.960 

180958 
5.866 

- - - - - - - - - - - - - - - - - - - - - - -
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The remova1 of' stems (both. Bound am da:fecti.ve) 

on account of' thinning wlll ultimatel.y bring a change 

in tho vplumetric compos:l.tlon of' gro"'.lne stock o 

This has been considered while cal.culat:l.ng tbe vol.umetr:l.~ 

composition of' growing stock :l.n Darjeel.:l.nG and Kalimpone 

Di visions in the Chapters VIII & IX. Species marked 

:in sound conrlition :l.n various stratum in Ka.limponc 

and Darjeo1in~ Divisions durin~ thinning ere 

f'urnished belowl-

Stratum 

I 

II 

III 

- - - - - - - - -
Species marl-ced as sound trees 

Alnus nopalensis 

Castanopsi~ indica 

Castanope:l.s eronata 

Cbukraseia tebul~ris 

Erythrina ~ 

Gmelina &rborea 

Toona serrata 

Toona c:l.1ieta 

Terminali.a myriocarpa 

Tetrameles nudif'lora 

Amoore species 

Bornbax ceiba 

Cnnarium resinif'erum 

Chukrassia tabulBris 

Due-banga sonnere tioides 

Gmelinn nrborea 

Shorea robusta 

Toona serrate. 

Tectone. Grandis 

.Alb:l.zzia ~ .. 

Amoore. ~. 

Castanopsis ~. 

Duubanga sOJUlereti.oides 

Shoree robusta 

Tormina1ia tomentosa 

... Term.inalia myrioc a rpa 

Tectona Grandis 



Stratum 

TV 

73 -

- - - - - - - - - - - - - - -
Species marked ~s sound trees 

CinnamomWJl tana].n 

Cordya ~ 

DuabRnga sonneretioides 

ShoreR robufJte 

Tec ton a grand is 

Tcrmina.1ia myriocal.=pa 

CastAnop~is ~ 

Cinnamomum tama.1n 

Gme lina arborea 

Shoreo' robusta 

'r.,.c tonll erfmc1j.s 

TornlilH,lltl boloriot'l 

Tern-intl.1 La myriocnr}la 

- - - - - - - - - - - - - - - - - -
jot 

(. 
No thinning markine wns c~rried out in the 

plantations of: Cryptomeria jBponJ.ca and as such 

coniferous plau ta tions in Dar jee].ing/Ka].i.Il':pone 
iii: 

Divisions cou].d not be taken into account for the ." 
purpose of present study of: def:ec. tive atemsu However, 

fe].].ed tree data of Crypton~ria japonica indicates 

that the 5 tems are 1arge.1y sound : ~and do not bear any 

defect to oppreciab.1e extent. 
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C T{ 11 PTE n - XI. 

VARIATION' l'lITH PAST ST{JDIES. 

Forest llesources Surve~: 

Fore~ t Resvurce s Survey ... ·orkfl \oIe1'e carried 0 ut 

by the StAte Fore~t De partment Ln ~nrly Bev~nt~e s ~n 

resp~ct ot: pl.antations in Darjeeling and l(alimpoIlg 

Divisionso neports in this regard were' pubJ i~hed 

:from Pl.anninc; ({; Stu tis ti.c:1l Ce I ~ of' Ch:!.e:f Cons (! rvo tor 

or I"ores ts, Hest Bengal. duri.ng 1973 and 1975u P1 n n­

tations up to 1970 were s'urveyed in Dar je~linG Di,-j ~j ')11. 

Slm11a r1y p1antatlonfJ up to 1971 ""ere surveyed i.n 

Knlill1ponc Divi1"lioll. Current pl.Sn tn'tlon invon tory i[lcl.u-

dos survey 01' plnn"lntions up to 1 ~}72 Ii nJ tho !iurvey v.' u 1 I, 

was carried out during 19S1-82 &: 1982-83 .. 

Cornporntive vol-ume study rturing resources surv0l:_ 
ciIrried ou t by the Stu"te &, Fore s t Survey 01" Ind i.e: 

Study of tree vol.ume was carried out durinG 

resources 1"Iurvcy by the State Forest Deptt o and results 

are available in the publ:ished reports. It appe arS f'rOJT! 

such pub1:1.shed reports that trees be10w 30 em .. dia • ...rorE:: 

considered on1y for ca1culat~on of sma11 wood. n, 
this current rc-port of p1antat:l.on inventory, tree s below 

20 em .. diameter have been consfdered for estimation 0" 
eme.ll wood. on1y. There is a enp of' approximate1y "10 

years between the current study a no1 tha resources 

survey carried out by the State Fore st De partment. 

The gap between the tw,o e~timates of', .3ro""i.n~ stock h "l.' 

b e en anal.y~ed l1ere:-

Reporting year Divislon Stem till'ber 
( 1000 lnJ) 

197:3(State) 

1985(F.S.I. ) 

1975(State) 

! 985 (F. S • Ie ) - - - - .- - -

Darjee1:1.ni 491.8046 

Dar jee1ing 5 57.053 

lCa 1imp one J1 4 .. '~61 6 

Ka limponc {)33.Z6oo 

SmUl.l./f' ue1wood 
(1000 mJ) 

878.6231 

'373 .. 092 

542. 2 :: 6 8 

3 1 6 .. 11 5 0 

(Re porting !~ar 1 973 ~ 1975: Sta te Fore s t De partment) 

(Re porting yrar 1985 F ore!5t Survp.y Of" Ind ia) 
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It may bo interesting to compare tho totnl 

vo1umetri_C as",eSBment(~tern timber &: sma]'1 wood/ruo}t,·O()c}) 

in Ilarjcel.ine and t~al_impong, Diviaions fHI furniL"heo h."l o w l 

- - - - - - -~- - - - - - - - - - - - -
Reporting year Divi.sion Total. Growi~g 

(t 000 mJ) 
steck 

- - - - - - - - - - - - - -
197'3 (S-tato ) Darjoeling 1 :370.'1277 
1985{F.S.I. ) Darjcelinc 930711~.5 

1975 (State) J,:\limpong 856.6~84 

198.5(F.S.I. ) ICo1impong 9 /"9.:;75 - - - - - - - - - - - - -
The composi tion 01' results of tho tt"o surveys 

indicates that, there has been some increase ill the 

tota1 growing stock of plantatio~s in Kalimpong 

Division; ,but there is a sreat :t.l1 in th. total 

growing stock of plantations in Darjeoling Division. 

The :Call 0:C growine stock in Darjeeline Division is 

rrimerily due to illici t removel. of siZeable starns 

:rrom middle aged and older plantations, and manu1'actul.'t3 

or charcoal. from some or these plantations in tbe 

name of improvement :relling" 

It is stated alretldy that the trees below )0 crn. 

dia" consti tute smal1/fuel'1t,ood on1y i.n the report 01' 

State Forest Department. In this context, contribution 

of' volume of' trees bet10lfeen 20-30 em .. as found durins 

cu.rrent survey is givel1 bel.ow:-

'4;- - - - -

Tr,ees between 
~0=)2 ~m.!. ~i!:._ 

All species 
taken togetheJ;" 
inc.luding 
conif'ers .. 

Division Stom timber in ( 1000 ~3) 

DarJec1i.ne 1)1 .. 02) 

lCnll.mpong 1380022 

If' tIiese vo1uma of stem tirlbe'r of' 131 .. 023 

('000 m'3) and 138062~(tOOO m3 ) in Dnrjee.ling and 

Kalimpong Pi.~isions respective1y ara accounted as 

srna.ll/rue1wood, the volume of' stem timber and small/ 

i'ue-1wood h : this rep ort wi.ll change and the position 
! 

will. stand.,' , •. :t'01lows:-
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- - - - - - - - - - - - - - - - - - - - - - - - -Heporting year Division Stem timber Srnoll/lile lwood 
(. 000 m) ) ( lOCO m) ) - - - - -

_ 
- - - -- - - - - - - - - - - - - _ 

197) (State) Dnr jee l.ing 1'91 .C046 878. (;2)1 
19C 5(F.S.I. ) Darjeoling 426.0)00 501~ .. 115 
197..5(STATE) lCalimponc )1J,.I,c1G .sJI 2 • .226e 
1985(F~S.I.) I(a1.impong 1~94 Q 6)80 1154.7J70 

- - - - - - - - - - - - - - -
ConElequontly tho ratio of' stom timber and smal.l 

wood would be as under:-

- - - - - - - - - - - - - - - - - - - - - - - -Haporting year Division Stem timber: l"uolwoo<-l - - - - - - - - - - - - - - - - - - - - - -
1 ~7)(Stnto) Dnrje(~ linc 1 , • e 
1985(:rr.s.:r. ) IJor Jooline; 1 I 1 .2 
I ~) '/5 ( S t; Q t(1 ) HIll irnpon6 1 I 1 .7 
198.5(F.S.T.) l>:ulimpong 1 , 0.9 

- - - - - -
_ 

- - - - - -

-

-

- - - - - -
_ _ 

Fuelwood/sma11 ,",ood ratio as calculated in 

this report indicRtoOts that a loree number of trees 

are lying in lower diameter class and they contribute 

very largely towArds 9",&11wood o Tl::.is has been 
elOboro.tely analysed in earlier chapters which 

indicate that many species hC\ve not yet cros$ed ,the 

optimum dia.meter limi.t to yield h.iB'her proportion of' 
stem timber. Contributions ot: some species towArds 

total volume Os per State Resources Survey neport are 

compared with ro1evant figures of this roport and 
furnished below:-

-

SpeCies name -.-.----

--- ---
Alnus nepa1en~i8 

Cryptomeria Japonica. 

Dunbanga 
Bonneretioides 

Nichelia ~. 

}.tach-iluB ~'. 

Division 
~. Ueport.i.ng 

year 

Darjoelinc 197J(Stc.te i 
198 5(F.S.I. ) 

Darjeoline 

Darjeeling 

197' (StRte ) 
1 98.5 ( F. S • I. ) 

1 97:) ( 5 tAte ) 
1985 (F. S • I. ) 

Darjeelinc 1973(State) 
1985 (F.S.I.) 

Darjee 1inc 197) (State) 
1 98.5 (I" . fl • T • ) 

Con tr:l hl.lt­
ion <;:: ( ~ tom 

_t!.nl!!_or )_ 

~ .. 61 
2.61 

70.23 
56.~4 

2 .. .52 
).87 

".9'1 
J .. )J 

', .. 7 J, 
;! .18 
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I 
i 
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Divis:ion Rcport:ing 
year 

-------------
Shores robusta Darjee1ing 1973 (State) 

1 985 ( F • S • I. ) 
Tectona erandis Darjee1ing 1973 (State) 

198 51(F.S.I. ) 
Ai.1anthuB grandis Ka1impong 1975 (State) 

1985 (F.S.I.) 

A1nus nepal.ensiB Kal.impong 1975 (State) 

1 98.5 ( F • S • I • ) 

Cryptomeria j aponica Kal.impong 1975 (State) 

1935 (F.S.I.) 

Contri.bu­
tion "'i~(S t ( 'JIl 

timber 

0.64 

'l Co 46 
O~59 

1 .10 

23 .. 89 
11 .17 

1 .. '''7 
I, ~50 

Duahana8 
sonneretioides 

Micbe1ia r.hampaca 

Ka 1impong 

Ka1impong 

1975 (State) 6023 

1985 (F.S.r.) 11.47 
1 97.5 ( S t a to ) 1 1 079 

Shoree robU!lta Ka1imponc 

Schim8 ~a11ichii Kalimpong 

Tectona erandis Ka1impong 

Terwinalin myriocarpa Kul.impong 

- - - - - - - - - - - - - - - - -

, 98.5 (F. ~. I .. ) 

1975 (State) 

1 98.5 ( F • S • I. ) 

1 97.5 (s tate) 

198.5 (F. S • I. ) 

1 97.5 (s ta to ) 

1 98.5 ( F • S • I. ) 

197.5 (State) 

1 985 ( F • S • I. ) 

------

8.9) 

J.08 

5.66 

C.'7 
'.5 .. 6) 

7 .. 52 

5036 

EetimatoB or contribution or stem timber or some 

species 0,1' State Resources Sur~ey re'port incl icute l.arge 

variat:ion in Darjee1ing & Klllimpong Divisions when 

compared with current t'indings:-
f· - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SpeCies innicating l.nrge 
variation in vo1umo 
£0~t~i£u~i2n ____ _ 

Nama o~ Division R~marks 

Alnu~ nopal.oneie 

Cryptomeria Jo.pon:ica 

-~fi~n~~----------
R 1{a11ntpong Fall in","con trihu li.on 

Duabanga sonneret:toides 

~1 :iche1i.a champnca 
Shorea robusta 

Darjee1i.ng Rise in % contribution 
Ka1impong Fa11 in -<10-

lca1impong Ri.se in -<10-

Kalimpong Fa11 in -<10-
Ka1impong Rise in -do-

Darjee1ing Rise in -do-
Ka1impong Rise in -<10-- - - - - - - - - -
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I~ can be seen from the tab1e that conspicuous 

increase in yolume has been observed over the decade. 

in both the Divisions, with respect to Tectonn Crandi~ 

only. 111ith x'espoct to otllo]'" sperloFl, the incrcDsc in 

vol.ume is oithor marc;innl or therso is som~ r .iso ~n aile 

Divif.lio11 and 1'n11 in other D:lvi.sion. ",['lIe 1110 !I t no t;! h 1.0 

t'euture is tho fthflrp full. of" volumo over tbe docnd u \,1 til 

rospoc t to Cryp tomo~ in Dal'joeling and. ~I:J Ch3iio 

cpn~~nc8 in Kn1impong Division, and A1nus in both the 

Divisions. 

neported v01unte for pl.antations as pe.::' tpe data 

of' State Forost nesourco.s Survey in 1971 an('i 1973 I'D-va 

boon compared \:ith the iicureR of pl£lntations f"rolll th~ 

inventol.'Y da tel of' Fore at Survey Of' IJ'1dia durinc' 1981 -8:2 

and 198.2..,.8Jo This does not · indicate a prosperous 

situation with respect to the grow:ine stock in the 

plz.nta tions. 

In general. t~e plantations in Darjecline 

DiviSion have better vo1ume content compared to 

tha t of Ke:.l.impong Division. Nearly 57 .1~3iJ of' the 

to 'l;a1 plantation a~'ea in Darjec~ing Divi.sion i.e • 

.549.5086 b&. contain poorly stocked p1antations. The 

figure f'or Kalimpong Division ie 56031~ i~eQ 5378.23 
hEJctare. The p1an tntiona 01' St.1'ntulll-I :1.11 KH.li.mpona 

Division nrc eroded and its avorage ,r01umo per 

hectare is on~y 103 m3 wbich is quite low .. The 

rigure ror Darjeeline Division is 198 m3 /ha. The 

volume cOP'lPosition of' sorno of' the plantati.ons 

in $trstum-V in Da~jecling Division indicates that 

those arc stockod wi tb. f'airly hiCh number of stems/ho. 

Tho condition is also the same in Stratum-IV in 

Darjeoling Division. In Ka1impong Division a1so 

some plantntions in' Stratum-IV are overS tocl:ed 

sugges ting z:err>ovv.l of' stands by thin!ting .. 

Detailed study of' volume and stem distribution/ 

ha. i.ll various stratum f"or Darjaeling and Kal.:iL'1pOno$ 

Divisions are summarised below:-
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DAR~ELINr. DIVISION 

- -- - - - - - - - - - - - - - ~ 

StratulIl \</011 
Btoc .... od 
Bren 

Poor1y 
~tockod 

area in ho" 

Av", Av.vol. 5 tom/lin. 
stems/ per hOG ~n wel1 
hu 0 !J toc~~ed 

SlCI.ll/hc..o 
l.n POOl'J.y 
s t.ocked 
Drea 

I 

II 

III 

IV 
V 

I: 

II 

Il'I: 

III 

V 

:In ha. 

467.79 

795048 

633.40 

905057 
1231h70 

274 .. 74 

1193.22 

743 .. 56 
1303.1 4 

1931 .20 

190 

340 
300' 
480 

360 

nrea 
------
198.306 288 

177 .. 86 555 
104 .. 26 435 

86.79' 760 

)0 .. .564 71 2 

8(-

166· 

193 

217 

115 

- ~- -

KALDIPONG DIVISION 

11,!iB .. all 

6)0.73 
976.18 

1795,,15 

68) ol.e 
11,1 (' .. )6 

656.1.18 

1 !i92. 71 

1529.20 

- - - - - - - - - -

120 

160 

260 

1~0() 

320 

102.67' 

1)2.f;G{' 251 

87.451 450 
108.659 69'1 

113.91'5 q76 

120 

!) I, 

1)5 

2)1 

1 f2 

The above tab10s indicate that pl.antaL:l.on~ 

in stretum IV & V in ICv~impong division have better 

gro," th compared to tbat of Darjee1ing eli vision, 

whereDs the [ ,'t'oHth and stock 01: p1antations ~n 

Stratum I, II & III are better in Da rjeeling 

Division. In Kalimpong division Stratum-IV repre!"Cln ts 

moro than 21% of' the total. we11 stockocl. aroa. Thou("h ,. 
the number of' stems per hactare in stratum IV & ,r in 

Kal~D1pong Division :is ~ess tban Darjoelins'?' yet the 

vo1wne per hectare in tnese two strata in K",~it."pon .f" 

Division is hiF-her due to bettor height erowth p~d 

stem deve1'Opment. In D'nr"jeel.ing Division. Stratum-'I 

represents more thElJil :lJ% of' the total. \;I'el.1. stocked 

orea and stratum IV 22~ of the total. we 1.1. stocked 

p1a ntati.ons·. In 0 nutshe~l tho distribution of' wc1.1. 

stocked ' . ' poor1y stocl<:cd p1.antations as 'I-~ of tota~ 

pl.antation area of' · the said :fo~~E's t d.:l.visions are es 
' ::J" ' " "'; 

under:-



80 -

Divisions 
I 

Darjee1ing 63 
wal.l. stocked 
area. 

r'oorl.y stocked 37 
area. 

Kal.impong 
we11 stocked 
area 

Poorl.y stocked 100 
area .. 

- - - - - -
Stratum{area 
II III 

l~O 1:6 

60 54 

l~5 119 

55 51 

- - - -
in <) 

IV " . 
1,1 39 

59 61 

:38 5" 

62 1~6 

It transpiraf; C l:eRr1y l'rom above tUb:!.e that 

many area S E'.re poorl.y 8 tock_?d in both Dar je e1ing &. 

l:al.impone Di.visions; In l{a~imponr: Divisi.on tlH~re 

is hard1y any F.ood p1antation in Stratul:I-I. 

It is :f'owld froDl the present study thD t 

,vo,l.umu incl'ement in ll~c p1f\ntation~ Is vnJ:-yinr rJ.'cm 

"2_50 to "0::35 mJ/ha. per lll1nuJU G This dot:os not 

i.ncl.ude the intermediate removal. from the plantations 

mC'·de from time to titr.e _ l-!any pl.nntations have been 

eroded on account of" removal. of" trees due to il.licit 

f 'el.1ine and wh:lcb CUn not' be accounted t'or 

c n~cul.o. tina t.he incrolllon t of gro1.lI:1.nc ,.. tor. k" 
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a :r Tl L TOG HAP IT Y 

10 Study at' ~ho Forust I:'osnUX'co8 ()f" Dol·jeo.linl~ 

Foroct D~v~o10ni Part-III V1~ntDt~on. 

Plllnning ~\ S to tJ 8t.lca 1 Co 11" Ohio1" C()nsu J'vl t.OI· 

or 1I'orQ"L~I. v(()~t f1ungol.. 

:!.. A study or tho Foroet noeourcoe or. ICnlimponlf 

l"orao t Divi. eion, Part-III Pll'.mtH t:l ana. 

Planning & Statistic~l Cell, Chief Conserv&tor 

Of ForestfJ. t{ eat Dencal • 

!J. Tenth ~lorki.ng Plan for the Darjeeling Forost 

Division(llart II nnd Appendices XV to XX); 

Northern Circle 1967-6t? to 1976-77. Governr.-,en t 

Of Vest Dengal, Directornte Of Forests. 

1. 0 ,Dro:Ct VIII th l'1orl<:.int.:'; Plan for thu Klllimponc. .. ,.. 
, "r" }o'oroet D:i.vj_sion, 'West Bonea~. 

5. Draft Y.Ith tforkinp,' Plan f'or tho DO::t'jo~line Fores t 

Di vi s ion. 11 cst non gal. 0 

6. Centenary cO~Mcmorntion. vol.ume 

Forests, 1,961 •• 

We st Bcn~al 

7. J...oct'.l vo1.ume tablo :f'or plantati.on species in 

Northern Cix'cle Hest Beneal 

A.S.~nsnri, 1971. 

o 

I" • Guhn thah::uz' tel., 
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ORIENTATION OF PLOT IN PLANTATION SURVE Y 
sEttcfioR BY RANDOM SAMPLING METHOD 
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