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'1he proj ect area which f"orms principal catchment of' 'Ittll Pulp and 

PCl.poJ:: l-LU_l .. hencei'orth named as r'I\..tli Catchilmt f extendS: over an area of' 

2263.07 km~ The .9.lrv-ey of' Threst Resources of' 1111i catcbment was taken up . .... * . _,-z;. 

-atiring 1978-79 and W3.S completed .in -about Six IDm'lths time. 3'he broad 
pbj actives of' the rurvey ~re-

. i) 1b estimate the total growing stock of' C0Inlll9rcial timber withi'-:!. 

aT.i. error limit pf' ± 10% at 95% probability- leVel o:f total. growmg 
stock of' W)od. 

ii) lb .furnish a.n estimate of' bamboo and reed stock in the area. 

iii) To f'urnish volume table f'or important commerc;lal species. 

The report presents the ba.sic f'acts a.bout area rurveye:i, tho 
methodology adopted and f'ind.ings have boea produced jn the i'o:z::m o:f report. 

~1 abridged report Showing in a nutshell a sumn.ary o:f the maL ... re)ort 11 2.S 

al.so be en prep are d. 

The :forests primarily belong to A.'9sa.m 1iaJJ_ey tropical wet evcrgroQ)l 

type "Which is :rrru.l. ti-story<if and evcrgrOell in narure. The .forests preson ts 

a most picturesque type o:f vegetati.on wi.th a rich Variety o.f s pecies . R :;.mboos 

8.t:e f'ound in alnost pure pa:tchos over extensive areas.. Roeds also arc 

present. :n:. seems 'Ghe reeds and bamboos are secondary SUccesSf'ul crop_ 

The project aroa ro:f1octs a glooJr& picmre Cor f'ur-Cher d evelopment . . 
ot' t~ber based industrios. ITom the available surplus of' Reeds and Bamboos 

in the area. it 1,s obsorved that about 75,00) MT of' Pl-l.lJable material :for 

usc in .PJ.lp and .papor industcy is available as surplus. .It is j ust su.f:ficient . to :feed the 100 tonnes/<by per mill already' established ai; Th.ll.. I t is 

cautionEd' at this juncture that' Jhtonsive Managemon-t ,s,hano IllUst be dr.:.wn up 

by the ,st a.tc <,md Stress is to bo l.aid on creat.:ing plarl,tations f'or au.gm (~J.ting 
sustainod yi.eld of probable material. 

~ naive approach mey upset tho entire working of -the mill and l-l)uld 

ha.vo a de-vastati...'1.g of'.fect .in the l ong.run. It is presumed a ll t hose f' ,).ctors 

must have beell conSidered ~ile est ablishing the f'~ctory as the adjoi;~d.x~.g 
area have some b~boos and reeds it would be POssible to utilise such 

PUlpabl o materials to bridge any gap in supply ot' r aw materi.ul -th a t Jil.::LY bo 

.faced in :futuro OWitlg to less out-turn of: roeds and oxtensive .folling due 

to Sh.i:rt~g cultivation. Since tho reod spocios havQ come u p a ll dograd od 

and de.t'lUodcd la.'"1d unCi neither sui'i'icient gromh datu nor management 

experience a r e available, t he r e is n o immediate seop e of' improV9nent ot' 

stock. It h as, theref"oro, become eSsenti al to lay onphasis to repla CE;; SUch 

.•. .• pj2-
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crop 'With massive plantation o:f maqoo to regulate the f''].o'W' of sustak.ed 

yiold. 

While formulating the dovill.opmont ,1.ctivities in· the f'actory soc tor, 

cert:lin retarding f.:J.Ctors that stund on the WUY f'or :Uldustr:lol. dovelop­

ID(j.1.t nee:! a closo consideration. ']he -dmportc>nt <lmO!lg than are thO spocicl 
I 

geogrG.phicc]. cOl".:..i'igura.tion of tho region viz. hiJ..l.y and' d:lf'.ficult terr.:U:.'1. 

.:l.n.d lack of' i"1f'rastucturo f'Q.cilitJ..os. Besidos, the shif'ting cultivation. 

has alwol.Ys r(;lllained a sore problem .i..':'l. the area that p.lts a halt to any 

f'orestljT activities to bring ilbout an of'f'octive. change on tho soc1o­

eco:J.omic uplift of' the p eoplc. 

2t. is impressed that the state Forest llipartmcnt should tako .:.lote 

of' this alarming si:tuo.tion and must adopt proper stops to socure willing 

d.D.d voluI1t~y cooperation of' the people to subject their land to'naw 

Agri-SiJ.vicultur.:D. practices. 

The paper mill already establiShed at 'fu.li, is indicative of' the 

f'act that foasibility study must have boon carried out G.t suf'f'iciont 

dopth to apprecia.te tho limiting :factors oncircl:bg the phySiography and 

cpantur.l of availability of' raW llluterial. 'lhe field ~rk nnd drQIting o:f 

report was carriod out und or the a.ble guidnnce of' Shri. .A. B. Ohuudhu.r:!., 

.fun til Coo rd in ~ t i.o i1.. 

Tho Proinvcstmant Sl.rvoy ot: Forost Rosources acknowledgos the 

ho.rC. and arduous work IUt in by the r.l.cmbcrs of: the staff' of' Eastern Zone 

hoadod by tho 1&>n<ll. Coordinator. 

Sl/-
Chief' Cooroin.:ltor. 
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:p' R E A }\1 B L E 

, 
Luxuriant bamboo forests are the pride of' the Eastern 

Indian States. A wide varieties of valuable bamboo species 
are grown extensively in these States. The gregarious occurr­
-ence of bamboos in Eastern region surpass all other States 
o:f Ind ia in re spe ct of number and derl;.s;kj;y. These h1.;;.ge Po ten­
-tial of basic raw materials prompted 'most of; the Eastern 
Indian States to get their bamboo wealth surveyed by the 
Pre-investment Survey of Forest Resources: 'O{7ganization. So 
f'ar bamboo wealth o£ Tripura ~ fc'Ianipur. Me{;?halaya and a part of' 
Arunachal has been inventoried. The vast resources of bamboo 
in Eastern Indian States prompted the Government to establish 
the factories at Tuli. Badarpur & Jagi Road for ut-:i:l~'zation 
of existing raw materials. 

The Hindusthan Fa.per Corporation Ltd. (A Government 
of: India Undertaking) WaS en trusted with the job 'of delinea­
-tien o:f bamboo bearing areaS in Tuli industrial catchment 
of: Nagaland for Naga.land Pulp & Paper Company. The Corporation 
worked jointly with the Governmen~ of: Nagaland. The catchment 
study covered an area of: 1~500 krn divided into six industrial 
sectors. This- :investigation centred round delineation o:f bam­
-boo and reed areaS with modern technique of photointerpreta-
-tion. The detailS were transferred on the base maps of 
1: 50, 000 scale '"lith the help of vertical aero sketch master 
and area calculation was carried out using 0.5 x 0.5 em. 
dot grid. 

The study has revealed some interesti~g fe~tures. 
Bamboo occurred a S 'Pure patch in about 425 km am as an under­
~o1;:o:v eY·::'in-;,_';:I.bou. ta,4 75'.::.kl:l2~!;. ~,Tl...i:U.si.nppXlox'ir.'l{'''_'1;6lYJ .. over 50% of the 
total area contained bamboo which could be made available for 
Tuli Paper Mil~. A reconnaissance survey of the Tuli catchment 
WaS done by the Officers of the Chie:f Co-ordinator IS Office 
and a report WaS submitted in May, 1976. 

The National Remote Sensing Agency also carried out 
a Satellite Remote Sensing ~f Natural Resources of Nagaltnd 
at the request of North Eastern Council (Government o:f India). 
The project envisaged an intergrated survey of the entire State 0-

o:f Nagala.nd to provide ba.sic in:formation regarding :forests, "!_c.:ndur­
l.a.nduse. soil, geomorpholcDgy and geology :for the development 
of the region. The execution waS done in six months time. It 
Wa.s found that inventory of the existing resources and periodic 
survey of the exploitation and regeneration are the primary 
requisites :for planning and execution o~ developmental pro­
-gramme. The mountain valleys were found to be narrow and V­
shaped. The Organization stressed that economic development 
o:f this region depend upon setting up of forest based indus­
-tries. It also stressed on full exploitation of mineral 
wealth. 

.. v-Thile making recommendations they observed that indis-
~r~m~nate ~elling of forests have been done in the past and 
~hoom cult~vation has extended allover state. Bamboo resources 
~n th~ area was found to be plenty. They suggested imnedia.te 
c~eck~ng 0: indiscriminate destruction of forests and intensive 
a:f:for estat:L.on o:f the blank ar eas. 
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- ,troduction_ 

" . _ A paper mill designated as Nagaland Pulp & p;per Company ·has, 
alrcaay been established und8r the Fourth Five Yea~Plan p 8 riod with 
an inv~stment of ~.62.55 crores. The State G0vt. ~scribe~~.425 
Lakhs upto 1977-78 towards its share capita~. An ~ea of lG~ Km2 
was. ~1cqu.ircd at Rs.4.50 croees for preserving raw reterial..s 'like 
bamQoo and reeds. 

. The ttd.1.1 was expected to produce Ino tr'nn~ ··,..f wri ting and 
print~ng paper per day \Vith annual intake of 75 ~OOtonnes of raw 
m::lterial with equal qUtlntity ,..,f habboo and ree&'. dut actuallY 
,t~er..e is sUr}?lus of 19460 MT Of bamboo and 56196 MT cf reed, a)5out 
7"7,000 MT in total. In ti·h.J meanti.me, the Hindu.stan Paper Corpora­
t:i~m,~td!IThe Rem. te Sensing Agency and the Pie:lnvestment Survey 
Of:,Fore~t Resources,Dehra Dun carried out investigations and . 
reconna~ssa-nce survey separately. . 

~ E 
L~te~Yf thc.Freinvestment Survey of Forest Resources# astern 

zon~,Calcutta carr~ed out the resources survey o£ Tuli Catchment 
are~ on ~ SO~d statist~ca~ footing and the present report ~s the ' 
out-come pf th~s receilt survey_ 

....... -- ~--
- ... _--

The 'Background. 

Nagaland is one of the smallest states in India with an area of 
16,527 1<m2 which was separated from Assam and Was inaugurated on r·,1st 
December, "~3 1963 with its capital at Kohima. The state is bounded in the 
North by Arunachal Pradesh, South by Manipur, east by Burma and west by 
Assam. It has a papulation of 5,16,449 (1971 census). 

The state is located in the northern extension of the Arakan 
Yoma ranges represanting organic upheavals in this part of the couotry 
during cretaceous and tertiary periods • The State consists of a narrow 
strip of hilly country running North-East to south-East and facing the 
Assam plains to its north and north-west. The geographical area of the 
state lies between 25

0
20 1 to 950 15 1 east longitude. 

The population of the State is oVer 5 1akhs and is almost entirely 
tl'ibals. There are as many as sixteen tribes and sub-tribes ~mongst the 
Nagas, with their own distinctive languages and cultural features. Most 
of tha tribal peoples are living in the villages which are si~uated on 
the hill tops in aifferent parts of the state. From long past people 
prefel"re d hill tops as vi 11a~e 51 te in spite of the fact that they were 
facing difficulties in transportation of water and othel" daily commidities. 

Economy of the village poaple of the State depends on shifting 
cultivation (jhuming). But increase of population and continuous decreas­
-ing productivity of land had a retarding effect on the economy of the 
State. On the ather hand "JhlJming" enhances soil erosion on hill slopes 
of denuded forest areas, which upset the ecological balance of the area. 
Local people adopted ilJhuming" as an ancestral agricultural practice from 
time immemorial. 

At presen1 Goverment have taken up different schemes to remove 
this practice and change over to permanent cultivation and terracing. 
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C H Po P_._T_ .E . . f( __ 1. 
GENERAL 

1.1. Nama of the arBal 

The pre sen t project area comp rises of small areas of Mokokchung, 
Tuensung and m8jor portion of Mon administrative districts of Nagaland. 
The Divisional Fore st Headquarters are at Mokokchung, Tuensong and Mon. 
The project area which forms principal catchment of Tuli pulp & paper 
Mill will h e nce Forth be named as "Tuli Catchment" and extends over an area 
of 2263.07 km2 • . 

1.2. Location : 

The project surVey area lies between 940 20 f45" to 95014~48" East 
longitude and 26

0
30 1 to 270 4' North latitude. The northern side of the 

project area is bounded by ~ssam, the southern side by Tuensung, Mon and 
Mokokchung Districts of· Nagaland, the eastern side by TJsrap district o f 
Arunachal Pradesh , BUrma and the western side by Assam. 

Out of the t oa l projec t area of 2263.07 km2~Mon ~istrict covers 
1615.45 km2, Mokokch ung 469.42 km2 and Tuensung 1 78~20 krn • 

1.3. Factors of locali t~ I 

The terrain in t h e project area is mainly hilly and undulati ng. 
Mokok.chung and Tuensug9 Districts are more hilly than ·-. the Man district. 
Tuli, Tijit and Tiru areas are comparatively more or less f~at. Southern 
part of the project area gradually rises in eleuation towa rds t h e south 
and east. Average altitud e of the whole projec t area varies~~~om 700 m. 
to BOO m. and the highest altitude is about 1300 m. 

The original inhabitants are Nagas , who are said to be .admi xture 
of (1) the Negritoes (2) t he Australoids and (3) the Man goloids and are 
prObably the e ar liest peo p le of Naga land. Tribal peop le residing i n the 
project area arG m~inly ADS, Kongyaks and Phoms -who are basically rura l 
in character. ~bout 117 Villages a r e distributed t hroughout the proje c t 
are a with a popu lation of 1,15,917. 

The main occupation of the Village people is shifting cultivation 
(JhUming). Jh~ming is widely extended allover the hills of Nagaland. 
It is the mos t p r imitive a nd traditional meth od of c~ltivation of the 
Nagas . 

In s uc h pr ac tice the selcted area is used continuously for two 
yea rs wi th 8 t o 1 2 years rota ti on. ~huming is sole ly depl3h den t on the 
s eas onal r a in. Besides , many of the Nagas earn t heir live lihood by huntigg, 
fishing, we aving, min or forest prmduce collec tion, cane and bamboo work 
blacksmi t h for making iron implemen t s etc. 

The innorlin e restrictions to get entry in Nagala nd i s one of the 
most vital f a ctors whi ch indirectly inflUenced trade a n d transportation 
of fore st produce and f orest works. There are restrictions f or genera l 
public for ge tting , ientry in the state for di fferent works in t h e fore s t. 
OnlW the Village a uthority arrange daily laboure r s for di fferent depart­
mental works . 
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1.4. PhYsical feature ~ . 
The terrain is in general hilly except the North-Eastern pcoDtion, 

which is comparatively of easier gradient. 

The area is criss-crossed with seasonal streams which drain into 
Tiru, Jhanzi, Diku, Tigap, 5inyng, and Tijit rivers , in the project area. 
They~are the main rivers in the area which finally drain to~e river 
Brahmaputra. 

1.5. Geology. Rock A§oil : 

The project area c omprises of Mokokchung, Man and.Tuensung 
districts, of Nagaland State. T2e stat e covers an araa o f approximat ely 
16,527 km 2 in which 2263.07 Km were surveye d . 

Tho rock se~uence is of the geosyn slinal facies, represented by 
the O~sang group (lower and middle Eocane-upper cretaceous), the Barail 
group (Upper Eocene and Oligocene), the Surma and the Tipam group (Miocene), 
the Namsang beds (Miopliocens) and t he Dihing group (Plioceus pleisloceus ). 
On the North-Western flan k of the Naga hills, Occurs the structural unit 
called "The belt of Schupen" consisting of eight or more overthrusts o ver­
ridding one above the o t hers f ormi ng an imbricate pattern. Th e North­
western margin is demarcated by the Naga trust which separates t h e folded 
sediments of "The Belt of Sch upen" from a lLttle attached flat to gently 
dipping beds occurring north of the belt. In t he South-aast " The Belt of 
Schupen" is separated from t h e Disang gl:'OUp of rocks by the Disang trust. 

Rock types occurring in the area mainly c omprise of grey splintery 
shale/slate, sandston8 ~ Carbanaceous, shale with c oal. seams etc . 

The soil is loam type, ric h a n d acidic in nature. The texture 
becomes finer on southwards dUel to additional humus content. The s oi l is 
highly susceptible to erasion a nd in many parts whe re Jhuming is in prac­
-tice, has lost its fertility. In the valleys and plains the soi l is de ep 
alluvium formed by the washings o f the hills and river deposits. 

1.6. Climate; 

The a rea ~~lls under h umid tropical climate . The monsoon starts 
in May and ~ontinues till September. The area receives on an aver age of 
2000 m.m. rainfall ann ually. I\lokokchung receives about 3500 m.m. and 
Tamlu about 2500 m.m. annually. I n the adjoining areas of Assam at Sonari , 
Nazira , Sibsagar & Amgur i average annUa l rainfa ll is 2500 m.m., 3000 m.m., 
2200 m.m., & 3050 m. m. r e spectively . At Tljit average annua l rainfall is 
1644 ~.m. R heavy rainfall OCCUrs betwee n June & Se p tember. 

Mean maximum and minimUm t e mp erature varies between 23.80 C. & 13. 
aOc. respectively. June & July are the hottes t month s of t h e y ear. 

Th e p e rcentage of humidity varie s from 75 % to 85% in the locality. 
Humidity is generally high during the r a ins. De cember a nd Jsnuary are the 
coldes t months. of the year. Fog i s notice d frequently d urin g the peri od 
from Novembe r to February. Heavy dewfall is Observed during win t er. 

The climatic condition of t he area is g enerally healthy. 
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1.7. Tho poople and their sacio-economic condition' 

The inhabitants of the state are an Indo-Mongalied folk with a 
dozen of major tribes along with sub-tribes. The s~eaking languages and 
dialacts are more than double the number of tribes. There is a common 
language~ among them known as Nagamiese, which is the main source of 
correspondence among themselves and the people of adjacent plains. The 
official language is English. The poople are as a whole agriculturist and 
are mostly dependent on Jhum cultivation. The Jhuming is being practiced 
from the time immomorial. At present terrace cultivation is being encoura­
-ged by the state Government. But still this is not adopted by the inhabi­
tants. The main crops ara paddy, maize and millets. Also pulses, grams, 
chilli, pumpkin, ginger, castor and tur are cultivated. Thencrops are 
sold to pla±ns of Assam to meet the other necessary requirements, specially 
salt and other mat~rials which are not produced in the area. 

The people are primarily dependent on forests. About 80% of the 
total populution of the catchment area earn their livelihood by Jhum 
cultivation. Besides the important cottage industries of this area are 
spinning and weaving, rearing of Endi and Muga, carpentry, blacksmithy, 
mat-making, making of bamboo and cane goods etc. 

For the domestic uses the local people re~uire firewood, construc­
-tional timber, palos, bamboos, canes, reeds and grasses including thatch 
from the forest produce. . 

1.8. Infrastructuro : 

The North-eastern region is potentially rich in mineral resources. 
Nagaland has deposits of coal and lime-stone near Nazira and in Tuensung 
District. Oil & Natural Gas are available in Assam not far from the pro­
-ject area. Coal is available in Meghalaya. Assam, M~kum and Jaipur-Dilli 
areas have coal fields. Lime-stone and Dolomite are available in Garo, 
Khasi, Jaintia, North eachar & Mikir hills. Sillimanite is found in 
Sonapahar. All these resources are located very near the project area. 

Electricity production is a formidable constraint in the develop­
-roent of industry in the region. Kapili Hydro-electric proJec~ with a 
proposed instelletion of 250 MW is likely to help industrialisation in 
the region. 

The distributionnof hydro-potential f the North Eastern region 
is as follows :-

south bank of BaHmaputra 

Kepi 11 valley 
Umiew - Umiam Umtru - Khri 
Umiam - Umkhan 
Kyns-hi 

Sower potential at 60% L.f. 
in million KW 

1 • 
2. 
3. 
4. 
5. ather small rivers in Khasi & Jaintia hills. 

0.6 
0.4 
0.4 
0.5 
0.3 
'T.2 
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North bank of Brahmap~~E~ 

H. Dihang, Oibang, Lohi t, Kamrup 
& SUbansiri. 

Barak valley & Manipur river • 
. 1 Lo'kiak'" "Barak and others 

Power potential at 60% L.F. in 
million KW 

8.8 

1.0 

Other infrastructura.! rS'luirements of the area is a .whole a re 
very unsatisfactory. Lack of communication and transport ation facilitie s 
is the main Cause for the backwardness of the area. There are t wo all 
weather roads namely Amguri-Mokokchung Road (104 km.) & Sonari-Mon road 
(55 km.) (linking this territory with the rest of India) which are also 
liable to interruption due to land-slides during the rain s. The nearest 
Railway stations of Tuli catchment area are Naginimara, Amguri, Mariani, 
8haiju & Simulguri. 

According to available information a total of 900 km. roads exist 
in the project area of which metalled road is 95 km., gra velled road is 
211 km. and kaccha road is 594 km.· 8esodes 53 km. extracti on path and a 
new road (120 km. approximately) are under construction which will load 
from Dimapur (Nagaland) to Delli (Assam) •. Simulguri~~on road v~.a ~Jag5.ni­
-mara is widely used for extraction de timber. 

From Mokokchung, Kohima can be approac hed by Nagaland s tate 
Highway through Wakha. from Tuli three roads lead to th~ee well kn own 
Villages Which are TUli-Wamaken r oad (8 km.), Tuli-Kungtsung t 8 LulJa 
(6 km.) and Tuli-MUlungy-insen troad (7 km.). 

-There is sufficiont flat areas to store raW material.s .. Pri.ncipal 
depots are sitUated near t he Rai~Roaq/Rivor head so that t he ma t eria ls 
Can be transported promptly. The f o restry division, Indian Photoin terpre­
-tatiom Institute, Dehradun, suggested the location of a few depots ~n 
their as follows :-

Industrial Sector 

Namsa 
Naginimara 
Singphan 
TuB. 
Geleki 
Sachak 

1.9. ~ J 

Distance from Tuli in km. 

120 
70 
68 
o 

50 
77 

.1ocatiC?n of Fores'~~pot. 

Namsa vi llage. 
Naginima ra 
On Dhiku Singphan near F .R.H. 
Near Mil.l site 
Near Geleki Chan k i 
Sachak near Mokokchung 
Ma riyani road. 

The study a rea lies within the North latitude of 26°30 1 to 270 4' 
North and East longi tude of 94020 '45" and 95°14 '48 11 East and furm part of 
three distcicts viz., I"lon, Mokokchung & Tuensung. 

The surve y was condicted over 1615.45 km2 of Mon dis t rict, 
469.42 km

2 
in Mokokchung district & 178.20 km2 in Tuensugg district 

(Mar - 1). 
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stratumwise area statement is given hereunder. In absence of 
1atest, aerial photograph or any area statement from the local officials, 
this statemtn has boen made fr'om groung survey of the field staff who 
traversed ovary km2 of the project area and reflected the observatipn on 
topo-sheet. 

1.9.1. stratum-wise 2re21 statement of Tu!i catchment ( Naga1and) (Map-2). 

-t'lap sheet 
Number. 

1. 

83 J/6 
83 .J/9 
83 .J/10 
83 .J/13 
83 3/14 
83 M/4 
83 N/1 
83 W2 

Total: 

Bamboo RO C:ld ---E'v'ar:"-- Semi- Misc. Total 
forest 
area. 

3 hum Others Total 
area. forest forest grean evergreen with 

forest forest. bamboo 

2 . 3. 

328 ha. 4190 ha. 
370 ha . 

28919 ha. 

2682 ha.11355 ha. 

3380 ha.44464 ha . 

4. 5. 

1535 ha. 
41 ha. 

3817 ha. 
29582 ha. 

1060 ha. 
795 ha. 

9325 ha. 

7. 8. 9. 10. 

6053ha. 567 ha. 6620 ha. 
411ha. 411 ha. 

1608 ha.34344ha.3706 ~a. 1500ha~9550ha . 
29582ha.3425 ha. 3000" 36007" 

1060ha44392 ha . 4000 n 49452" 
795ha. 132 ha. 927" 

23362ha24746 ha. 1500" 49608" 
43732 ha. 43732 " 

1608 ha. 95607ha .1 20,7001' 10000 tl22630711 

1.9.'2. Districtwiso area statement of Tu1i Catchment, Nagaland. 

51. Toposhoet 
-~-

. ___ Nam§ _ _of D'istrict ---- Tota1 area 
No. Number Mon Mokokchung Tuensung 
1 • 83 J/6 

km 2 66.53 km2 66.53 kmZ 
2. 83 J/9 1.83 2.42 " 4.25 
3. 83 131/10 399.17 II 13.74 km2 

412.91 
4. 83 J/13 335.40 If 24.62 It 360.02 
5. 83 :::1/14 369.60 " 1 .. 30 If 139.84 11 510.74 
6. 83 tV4 9.27 IP 

9.27 
7. 83 N/1 5 1 2.27 " 512.27 
B. 83 N/2 387.02 II 

387.08 
Total : 1615.45 " 469.42 It 178.20 " 2263.07 --, 

'.10.Map & aerial photo graphs s 

The Survey of India prepared maps of the region in 1972-1975 on 
a SCale of 1 :50,000. 

" 
It 

" ., 
., 

" II 

.. 
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The following are the details of Index number, s ca le, y ear of 
survey atc. 

SURVEY OF IND IA MA P COVERAGE AND PROJECT AREA. 

Index No.. - --_._-, ~- -- .. _----- -_._.. .. ~--- - .--
Seals - - Year o~ survey Area of tho proje6t .Ae~arks 

within t h e map shes t 
in km2 • 

---------------------------
83 :V6 1 : 50,000 1974 62.48 
83 J/9 1 : 50,000 1974 4.12 
83 3/10 1 : 50,000 1974-75 391.78 
83 J/13 1 : 50,000 1974-75 358. 99 
83 :J/14 1 : 50,000 1974-75 492 .99 
83 10/4 1 : 50,000 1972-73 8.76 -83 N/1 1 : 50,000 1974-75 514.81 
83 N/2 1 , 50,000 Trace copy 429.14 _._, 

Total area I 2263.07 km
2 

Aerial photographs were nat available during the course af our 
survey. The Consultancy report by the I.P. I . on the part of tho. proj ect 
area was based on aerial phota-interpretation a n·d transferring ·t he area 
on base map. 
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f-l:L.A PTE R 110 

JHE RESOURCES BASE. 

2.1. Vegetation : 

The forests of the project ar8a are contiguous to the extensivo 
resOurdes of Assam falling in the districts of Jorhat and Dibrugarh to 
the north and north-w8st and Tirap forests to the east. The principal 
valuable species of high density are - Shorea assamica and Dipterocarpus 
macroc~rpus. A detailed list of other x~ tree species? shr~bs, bamboos aDd 
gra,ses occurring in. Nagaland forests have been given in Appendix _ I of the report. 

The forests primarily belong to Assam Valley tropical wet ever­
-green type which are rriul ti-storeyed and evergreen in nature. Dipterocarpus 
macrocarpus (Hollong) and Shorea ~~~mica (Mekai) OCCUr in the top canopy 
towering all other trees. Other comparatively minor species in the top 
Canopy are Artocarp~~ chaplasha (Sam), Amoora wallichii (Amari), Cinnamomum 
obtusefolium (Gonsoroi). The middle storey mainly consi sts of MElsUa Ferrea 
(Nahor) and Vat~ca lanceaefolia (Morhal). Other associated species are Mi 
Michella species (Champ), Bombax ceiba (Simul). Gmelina arborea (Gamer)>> 
Adil)a .. oii90s_~ala (Halduchopa), Syzizium species (Jam) & QY.soXylum speciles (s.i'ndardima) • 

Unlike the Torests of Tirap or Dibrugarh, Dillenia, Erythrina, 
Kydia, ~_hofi~, l£E_1"T!j!" ... ~llia myriocarpa have less incidence of Occurrence. 
Altingia oxcelsa is widespread. 

The ground cover has evergreen species like Pinanga gracilis, 
laportia crenulata, Alpina.. allughus, Leea sambucina, Engenia balasamina, Calamus species. 

In higher e~evation this species OCCUrs sometimes in pure formations. 
In tho top storey it forms 70% of the crop at places. Other associates aee 
Amoora wallichii, Michelia champaea, Toona ciliata & ~~arpus chaplasha. 

\. 

2.2. Forest types. 

The forests dealt with can.be subdivided into two broad categories, 
the .... Hollong forssts and the !liscellaneous forest~. The former, better 
named as the ASsam Tropical Evergreen forest Fits into the climatic climax 
vegetation of the locality and the latter is a seral type Which should 
ultima te ly lGad to an evergreen type if unaffected by the biotic inflUence. 

Assam Tropical Evergreen Forests. 

This typo is most pictUresqUe b~essed with a rich variety of 
species~ and comprisDs of the best stocked stands in the area. It starts 
from the western limit and becomes more pronounced in character as it 
proceeds eastWards, attaining its best and most typica~ condition in the 
Tijit area. These forests occur in a tract where the rainfa~l is heavy 
and the climate is dampw EUen iri the comparatively dry winter months, 
there are ~~thar OCCasiona~ showers or rain or heavy dew-fall at night. 

The crop is composed of several canopy layersg mos't of the compo­
-nent species are evergreen in character. The top canopy is characterised 
by Hollong which towers majestically -uver the rest

7 
wi th clean stra.ight 
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bolos upto 35 m. or moro in length somet i mes. Diptoroca rpus is assbc i a t e d 
in the tcp canopy with Hollong a n d ~1ekai. This association of Hollong and 
Mekei is, how3ver, not uniform throughout these forests. 

Other species that tend to reach similar heights i n the t op canopy 
are Sam, Ampi, Gonsoroi different kinds of Sopas etc. The occurrenc e o f 
these specios is only s p oradic in an othor-wi se gregarious crop of Holl~g 
and Mekai. The latter., s pecies are genElrally confined to the bette r draine d 
areas in these forests and when drainage conditions, become poor, t hey got 
replaces by other spoci e s like Ajhar, Uriam e t c. 

Tho middle storey is characte rise d by a preponderance of Na hor 
and Morhal, tho former is a useful timber s pecies while t he la t ter (anothe r 
evergreen Dipterocarpus)is used as firewood at present. Bot h cast a 
fairly heavy shade on tho fo rust f loor, the former being par t icula rly 
heavy and oovering a wider arOa on account of its spreading c r own, Besi d e s 
these two, there are several othe r species that make up the middle sto r ey , 
the more common among the m being Banda rdima, Bhomora, 8onboguri, Dhuna, 
Jam, Phulgomari etc. 

Regeneration of the pr~ncipal s pecies like Hollong, Mekai ~nd 
Nahor, is found practicall y t h roughout the fores ts . Other c ommercially 
important species regernera tion is generally confined to places n ea r 
about the mother treos. 

Miscellane ous Foros~~. 

This type occurs in sCattered patches of varying sizes. No singl e 
species is particularly dominant in this type. 

In these forests tho cha racteristic f Oa t ure is that t h e t op canop y 
is predominated by deciduous species whose leaf less p e riod is sho r t. I n 
quality, these forests contain a much p oorer type of timbe r t han t he evsr ­
-green forests and aro composed o f a number o f species t hat are of li t tle 
commercial valuo. A variety of soils are encountered i n these forests 
ranging from a sandy to clayey t ex ture, but ge nera lly the soil is deficient 
in plant food. 

The most common tree in the top canopy is Bh e lu. It towe r s ove r 
the rest and grows to gigantic s i ze s but has a poor stem f orm on a c c ount 
of its l a rge butt re s s ing h abit. Its ocCUrrence is uniform throughout the 
forests a nd is found on almost all kinds o f soils (though it profers 
well-drained s ite s). Among other species in the uppe r c a nopy are Amari, 
diffe De nt kinds of Sopas , and Sa m. Occurring ~o a l e sse r e xten t a re 
Bogop,oma , Consoroi a n d Sonsum, among the importa nt timber trees. 

Bamboos are f ound in almost pure p a t c h e s ove r ex t ensi ve areas. 
They also occur in mixed association with miscella n e ous crop. Besides, 
exte n s i v e a reas a r e cover e d with bamboos a n d reeds occur a s sec ondary 

fore sts. I n Moi.st De ciduous and 5e rni'-evergreen forest s bamboo OCCUrs 
as sca ttered crop. The p rincipa l species are Dalu Te inostach Urn dul looa), 
Jati (Bambusa tUlda ) & KaRo (De ndroca l amus hamilt onii , D. hamiltonii 
occurs OVe r ex ten sive areas and a re principal r aw materi~ls for pape r 
and pulp indUstry . 
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Reed Forests. 

Rspeatod Jhuming on a particular sito reduces soil fertility to 
a state where tree crop, even herbs and shrubs fall to grow. Such soil 
occurs extensiv~ly in northern Nagaland and have been invaded by primari~y 
three tall coc)rsa g r "ss species viz. Neyraudia renaudiana (Khagra), 
Thysonolaena ~~~ (Phul j haru), Erianthus ravennae (Ekra, Ikra), and 
also Saccharum species_ These reeds form basic material for pulp produc­
-tion in the pro j oct area which is a unique phenomenon in the North 
Eastern India. 

2.3. Land Use. 

The land, in Nagaland, belongs to the people. There is no plot 
without an owner. E2Ch t ribe has a well defined territo ry. Within the 
tribal territory evary Village has a well defined area of land. The 
inter-villago terri tory is classiFied into :-

(i) 
(ii) 

Primary or Agriaulture Land. 
Subsidiary or b~~ing and Reserve land. 

The Agricultural lan ds are di vided into HUns,age land" &: lndivi-
-dual lanq". : 

The individual h as absolute right over his land. He has a right 
to share the produce of the land, to transfer holdings, to alienate and 
to grant right of USD to others. The man who turns a piece of jungle or 
a plot of wate land i n to arable land becomes the o~~or of" the land. 

Except Reserve Forests, Protected Forests and Government holdings, 

two customQry rights enjoyed by the people over tho entire land of the 
state are :-

1) The rights of rotational .Jhuming by cutting- and burning t he 
vegetation • 

.1i) The right of levying a charge as "Naga Commis.ion It on _any 
forest produce removod f~om the area for trade purpo,ses. 

Tlhe area doalt with constitutes 1% legally protected forest 
while the whole Na gala n d const itute more tha n 1% but less than 2% 
legally pfotected Fordst arOa. 

2.4. Demaroation 
, 

1ge' tract dealt with has n o legal position as a Forest. So no 
demarcation Wa S ever done. Singphan, the only r ese rve f orest of tho1 
project area comprising an area of 2330 h a . is well demarca t ed with 
natural and artificial features. Beside s the enti~a project area comes 
under the village forests. Though the a rea s of village fore sts a re fixed 
and inter village dema r cations ar e permanent and undisputable, yet 
well managed boundary line h a s not been Observed Suring the time of the 
present survey. 
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2.5. Legal status: 

2.6. 

Tho l~nd belongs to the p eople and the Government ha s no right 
to inter fero. - Tho prOVi sions of the "Sadiya Frontiar Tract Jhum Land 
Regulation, 1947" ar~' being -f-ollowed in Nagaland. The vi llagors h ave 
right to roaliss some money ~known a's HNega Commission II For themselves. 
OVer and above thz Government royalty payable by the purchasers FOr 
removal of timbe r and other forest prqduce. 

Tho individual has right to ronder his land f',or a pUblic 
purpose on payment of reasonable compensation with formal acquisition 
proceedings. One loses ~is customary right to Jhum land if the land is 
left uncultivated For a' p e riod of thirty years. This prOVision helps the 
Forest Oepartment to conve rt these valuable Forest into a "Reservo Forest" 
or"Village Forest" under the newly draFted Nagaland Fores t Act, 1967. 

The f'ollowing areas have been pUrchase d by the forest departmen t 
in the project area from the lOcal peo ple for raising bamboo plantation 
under the supervision of Nagaland Pulp & Paper Company, luli 

, .. 
1 .. Jaboka Forest Bamboo area ~': . 2142.91 ha. 2. Naginimara hata di bamboo area 1207.69 ha. 3. Wanching for est bambo o area 674 .89 ha. 
~. lirumen bamboo area 429.14 ha . 5. Kongtsung t oluba bamboo area 4 41.66 ha. 6. Melungyimsum reed area 735.08 ha. 7. Kongtsung toluba reed area 692.30 ha. 8. Wamuki'im reed area 311.74 ha. 9. Yimchenkimong reed area 198.38 ha. 10. Morangkong read area 772.46 ha. 

Total . 7606.25 ha • . 
~ 

Natural Resources ~ 
0 

.. The state is rich in mineral reeOUrces. The coal-fisid area spread 
from Congon (no0r Naginimara) to Tamlu in Tuensong district. Coa! Was 
extracted from Kongon Belt till 1963. Discussion is going on a t present 
among state and Central Governments for exploratory drilling of the same 
area. Promising deposit of COa l lOCated in Tiru valley ar9a in Man district 
by the Ge ological Survey; oil field Was also f'ound in tho border of Ass a m 
& Naga land on t ho bank of Dikhu rive r. No large scale operation has ye t 
been undertaken .. 

Preliminary actions have been taken for implementation of the 1000 
K.W. qikhu Micro-Hydel project on Dikhu river with an estimated cost or 
Rs. 64 .. 00 lnkhs . 

Rive r bods, stones a nd sand are giving a good amount of revenue 
to the Fore st De partment. 

2. 7 . Forest Resourco~ , 

The diverge nce of altitudinal and climatic conditions have made ! , 
this area favourablo for growth o f many kinds of trees, shrUbs climbers 
and herbs. The. Foros t a reas ar e mainly under the owner ship of Villa ge 
headmen and the exploitation has net be e n on scientific line. The civil 
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administration must take'immediate steps to settle the issue of protection, 
. demarcation 15: scientific management of forests Ii otherwise the asses-smont 
of resources now m~do w~ll prove futile in tho long run. 

It has been found that Dipterocarpus macrocarpus_ Shorea assamica 
Vatica lancefolia t Masua Ferrea have h·igh densi ty. Besides theso, Amoora 
wallichii, Artocarpus chaplasha, Can arium resiniferum, Endospermum chinense, 
Stereospormum spocies, Altingia excelsa, Garuga pinnate, Cinnamomum 
91anduleferu~, Tsrminalia citrina, Castanopsis species, Nyssa javonica 
Schima wallichii, Ailanthus grandis have high incidence of occUrrence . 

Reeds have invaded many clearfelled areas as secondary succession 
species of which Saccharum arundinaceum (Ekra, Ikra), Neyraudi~ reynaudian a 
(Khagra), Thysanolaena ~?:5~ (Phul Jheru) and Erianthi s re vennae (Eksro) 
are wide spread and occ ur either as pure crop or in donse associations among 
themselves. 

The most common bamboo spec i es are Bambusa tulda (~ati) and 
Dendrocalamus hamiltonji (Kako). Bambusa palida (Bijuli), Melocanna 
bambusoides (Muli) and Psoudostachyum polymorphum (Bijal) and they occUr 
sporadically. 

2.8. Distribution of forest Resourcas : 

Owing to tho div e rgence of altitud e & uariability of vegetati ve 
character in tne area, four dist±nct strata namely reeds, bamboo, misc. 
& semi-evergreen could be recognised. 

The I-percentage coverage of area by eac h stratum is as under :-

Strata 

Bamboo forest 

Reed forost 

Semi-e-'I,lergre_sn 

stratum 

~eeds V 
8amboo.r/ 

forest 

Misc. & bamboo J 
Semi-evergreen " 

Area 

3380 

44464 

46155 

stenv'ha. 

44.145 

69.3~1 

8S.6pO 

205.495 

(ha. ) 

ha~ ha. ~!l 

ha. 

% of area covered 
by the stratum. 

1.49 

19.65 

% of stem in (10-29) 
diameter cl.ass 

76.8 

76.2 

73.8 

72.7 

The above figure pinpoints the fact that there had been an 
indiscriminate felling of mature & over-mature trees in the a rea. 
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2.9. Productivity of Bamboo & Reeds : 

Che,rn.ical-& physical stat'us of soil under shifting cultivation for 
ages have be en studied. Progressive dec line in t he producti'vi ty of hill 

~ slopes .bas been ss,t'ablished. Expos ed bare roc ks are clear eviden ce of 
excess~ve 9,oil. eresion. -The result is the reduction in wate'r-ret'Emtion 
capacity of 'soil. 

The 4uantity & qua lity of bamboo, & reed production. as such, in 
the jhum areaS in ~Jagaland are not same as on virgin lan d. Moreover. in 
the second & subsequent cycles the total p roduction is. bound t o be on the 
decline. 

Keeping these in mind, it sho uld be considered imperative to raise 
bamboos as plantation crop and to work them silviculturally without much 
depending on the natural crop in Jhum areas. 

Bamboos: 

80th clUmp forming and nonclump forming bamboos are available in 
the Tuli Catchment area. Among the clump forming b amboos Dalu (Teinostachy um 
dulooa), Jatti (Bambusa tUlda) & Kako (Oendrocalamus hamiltonii) occur 
gregariously over an extensive areas, While t he no nclump f orming bamboo 
(Melocanna bacciFe~a) is very i nsignificant and negligible. 

Bamboo occur as pUre crOp in a limited area, bulk area of bamboo 
is in Miscellaneous forests where they grow as understorey. Non-clump 
forming bamboo is virtually absent in t he study area. 

~: 

Reeds grow as pure crop on mUch denuded soil. Three species are 
conspicuous viz., N9yrau~i~ reynaudiana. Thysanolaena maxim~ and 
~anthus ravenn~~? though Sacch arum occurs here and there. 

2.10. Shi fting Culti va":ion_ vis-a-vis Forest Resources : 

Th9ygh agriculture is the only source of livelihoqd of msjority 
of the p e ople yet r ati onal l and utilisa tion had n ot been possible due to , 
difficult terrai n t climwte, Taboo, SOcial c us tom and be lief. 

It .tia's already been mentioned that l and righ ts vest ei ther in the 
village community or class. I n some Cases the r i ghts vest on the chief 
or Siem or He ad of the class. Non-exi stence of recorded individual rights 
poses a very serious restriction On the flow of a g ricultural credit to t h e 
cultiVators from any institutional agency, be it a bank or a cooperative 
society. The Government of Naga land ha ve the way For the flow of agricul­
-tural credit to the farmers through the village council. A recent 
legi s lation has authorised the village council (in Nagaland) to obtain 
agricultural finance from the St ate Bank Of India and distribute it 
among the farmers. 

Many Organizati ons are associated with the study of socia-economi c 
aspects of jhuming viz.~ the North East Council, the state Governments, 
the Nehru & Gauhati Universit ies , the Anthropological Survey of India, the 
North Eas t e rn Co~ncil for social scien ce r esearch, the Forest Soil 
Conse rvation. Economics a nd Agriculture Departments a nd othe r Organisations , 
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but unfortunately no authentic data on the area under jhum is availab l e. 
~Data put forward by differe n t organizations differ considerably. It has 
not been clearly stated in such reports if (i) the areas affec t ed by jhum 
have been enumerated on cumulative basis or (ii) areas on a particular y e a r 
under jhum has been enumerated. No estiMation of area under j h um has. been 
based on close study of aerial photographs followed by ground survey. 

While the Chief Conservator of Forests, Arunachal Pradesh puts the 
total area affected by shifting cultiVation to 40,000 km 2 in his territory~ 
available reports indicate areas under jhum to be 4269.00 km 2 (se8 page 95 
of Social & Economic Problem of N.E. India, B.R. Publishing Corporation, 
Delhi, 1978). Similar desparity as deserved in the figures of the Natruonal 
Commission on Agriculture (Area under 3hum is about 4530.00 km22 (vide N. C.A. 
~eport Part - IX) and the areas affected by Jhum is 26940.00 km ). Further~ 
It is observed that about 45,000 families are concerned with Jhum in Ker bi 
Anglong & 13,000 families in North Cachar Hills (in Nagaland 80,000 families 
area concerned wi th 3hum cultivation). further documents of N.E. Council 
reveal that an arOa of 700 km2 is under shifting cultivation annually in 
Karbi Anglong & N.C .. Hills. Dr. G. P. Gupta, Soil Conservation Director, 
Central Water Commission, Faridabad puts the area ~d9r j h um cultivation 
in North-eastern In~ia to 34330.00 km 2 (4980.00.km in Karbi Anglong and 
N. eachar). All these contradictory figuces indicate the necessity of 
proper sci8n~ific survey of jhum are~. 

Although some d~ta are available on jhuming cycle, a ctual invest­
-iga·tibn 'figures differ considerably from the recorded reports. In Assam 
hills and Nagaland p the jhuming ~ycles is of 7.11 & 8.22 years respective ly. 
an field inspection s~ch cycles have been found.to have been brought down 
sometimes to 3 to 4 years in Nagaland. These are moot points for any 
ruture assessment of resources. 
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C HAP T E R - I~I 

l.~VE~TrGATIQN AND METHODOLOGY. 

3.1. _Q£jectives ~ 

The major objectives of the survey worked out in consultation with 
the state rarest Department are I 

i) 

ii) 

iii) 

~ To estimate the total growing stock of c ommercial timber 
wi thin an error Urni t of .:t 10,% at 95% probability level of 
total growing stock of wood. 

To furnish an estimate of bamboo and reed stock in t he area . 

To furnish volume tab~e for important commercial species 
(Appendix - I) 

3.2. Aerial reconnaissancet.photointerpre~ation.& mapping' 

The detailed methodology may be perused in the field manual 
prepared for the survey. In this respect the I.P.!. made use of aerial 
photographs on scale 1 I 40,000 Which Was utilised in ·the area determin£ltion. 
Inspite of the scale being small~ several small details Were identi~iable 
owing to (~) the excellent resolution of RMK 15/23 Camera (ii) photography 
having been taken in Oct. 1972 (iii) good quality printing (iv) use of 
15 cm. fOcal length pcrmiting optimum relief displacement to locate bamboo 
clumps 1n between the tree.crowns (v) multi-storeyed crop with prominent 
opening in the canopy. These photographs were checked by field survey 
by a joint venture of Nagaland rorest Oepartment and the Indian Photo­
~nterpretation Institute (IPI). In the delineat~on of bamboo bearing areas 
the joint team covered an area of about 1500 km • 

In ascertaining the reliability of photointerpretation a smal~ 
part of the area Was first photo-interpreted and transferred on t he base 
map. This map was checked on the field and Was found almost 100% correct 
except for the Dreas involved in current felling. 

Taking help of 1 : 50,000 Survey of India sheet a base map Was 
prepared shOWing importan t features like roa ds, drainage spot heights, 
habitation areas, in the sta te boundary etc. All these features were 
transferred on this base map with the help of vertiCal aero-sketchmaster. 
A dot grid density 0.5 x 0 .5 Was used to ascertain the aroa proportion of 
each stratum. The sta ndard error of the dot gridding Was also calcula ted 
for each stratum. ror area delineation in present s~rvey the afore said 
interpretation Was also considerod. 

3.3. Inventory Design : 

A systematic clUster sampling Was adopted to estimate the 
growing stock of the area. The grid centres were lOCated 2i'p x 1f' 
apart intersections. It Was found that a grid pattern of 2!' x 1f' 
would generate about 235 grids in a total area of 2263.07 km2(Map-3). 
The Survey of India toposheets we re gridded considering the terrain, 
vegetation and the type of the fores t s. The plot size Was fixed at .1 ha. 
of 20 cm. x 50 Cm. each. A cluster of four plots constitute d a grid. The 
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four plots of area of .1 ha. each are arranged in the form of 8~are 
1 km. x 1 km. located at the four corners of the square (Figure I, II & 
II I). 

Bamboo 

For clump forming bamboo, enumeration Was done on the entire 
plots of 20 m. x 50 m. Sample clumps were enumerated on avery plot in 
the ratio of 1 s4 i.e. for every fOUrth clump , one clump Was enumerated. 
In Case of Non clump fDrming bamboo, a sub-plot of 20 m. x 5 m. Was made 
in all tho plots of the enumerated grids~ A sub sample p lot of 20 m. x 1 m. 
Was selected for detailed stUdy (Figure IV & V). 

Reeds were measured in a sub plot of size 20 m. X 5 m. The plots ­
ware laid in all the four plots of the grid. Clump numbers and size 
classes wero noted and data entered in bamboo enume ration form (Fi gure VIle 

3.4. Field work in plots: 

During the fie Id work the plots were located wi th t he help of the 
Survey Of India map. Plots were laid out a s per design. Plot approach 
form (Form No. I), Plot description form (Form No. II), Sample tre~ form 
(Form No. III), Plot enumeration form (form No, 111-8), Bamboo enumeration 
form (form No. IV), Bamboo weight f orm (form No . V), Tree volume stUdy form 
(form No, VI) were filled in. The details of the forms may be found in 
(A-~pendix - I I). 

3.5. Data Processing 

A series of d?ta proces~ing operations are involved starting from 
the initial stage of planning to the presentation of the final report. 

The data processin g steps invo~ved may be summarised und e r the 
following phases : 

I Design a nd Dn ta collection 
II Edi ting of the Data 
III Estimation of tree volume 

IV Estimation of Sampling error 
V Tabulation 



- 16 -

C H APT E R IV. 

Di-ITA ANA LYSIS. 

4.1. Tree Volume Study: 

Adequate number of trees could not be felled for construction 
of volume equation as the district council authorities did not approve 
of felling of any tree in the unclassed forests. A few trees that were 
available were measured and compared with the volume data of Tirap 
forests which is adjacel)t to the project area. It was found that the 
volume data compured very wall. As such, the volume equations developed 
for Arunachal Pradesh have been applied to estimate the growing stock of 
the area. 

4.2. The selected local volume equa tions for Tuli CatChment are as under: 

Species name 

Lagerstroemia speciosa 
Terminalia belerica 
Canarium resiniferum 
Gmelina arborea 
Cinnamomum glanduliferum 
Castanopsis indica 
Terminalia myriocarpa 
Dipterocarpus macrocarpus 
Shorea assamica 
Mesua Ferrea 
8ischofia javanica 
Mansonia dipikae 
Rest of the species 

4.2.1. Plot Volume: 

E Qua t ion s 

2 = 0.00094 0.01248/D + 0.1305/02 = 0.00092 0.01336/D T 0.1052/0 2 
= 0.0942 0.064~· D + 0.00129 D 
= 0.00094 0.01248/D T 0.1305/02 
= 0.00092 0.01336/D + 0.1052/02 
= 0.00092 0.01336/0 + 0.1052/D2 
= 0.00092 0.01336/D T 0.1052/D2 
= 0.096323+ 0.0011 645 0 2 • 
T 0.001469- 0.0246/0 + 0.1529/ D2 

= 0.00122 - 0.01219/0 T 0.0257/D2 
= 0.00094 - 0.01248/D T 0. 1305/02

2 = 0.0942 - 0.0643 0 + 0.00129 D 
= 0.000836 + O.00331/D2 

With the help of t he above local volume equations t h e volume o f 
all enumerated trae s in a plot were calCUlated. The volume obta ined in 
a plot ware added up to arrive at t he plot volume. 

4.3. Tree Density study: 

The consolida ted list of tables for distribution of stems by spe­
-eie s and diame ter class is given in table Nos. (1.1.1. to 1.1.4). 
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A close study of the stand tables highlights the following fact~~ 

(i\) Semi-evergreen strat~. J 

Oiptorocorp us macrocarpus is t he most dominant species followed 
by Shorea 8ssamica. The following tables illustra t e s the OCCUrre nce of 
major commercial species in the stratum. 

Species name 

-, t r. 
Dipterocarpus macrocarpus 
Shorea assamica 
Castanopsis indic'a 
Masua ferrea 
Canarium resiniferum 
Non-commercial 

10.54 1 
6.685 
6.588 
6.490 
6.246 

134.151 

Total Stems 
(000 uni'J:s) 

486.506 
,308.570 
304.067 
299.561 
288.299 

6181.74 4 

% of occurrence 

5.13 
3.23 
3.21 
3.16 
3.04 

65.28 

It is observed that Non-commarcial specie3 in the stratum 
accounts for 65.28% of the total stand stock. 

_ (e) Bamboo stratums 

This stratum consists of bamboo forests with v a riable percentage 
of miscellaneous s pecies. 

Among the commercial tree species Dipterocarpus macrOCarpus is 
the dominant species followed by Dysoxylum procerum. The list of 
important commercial species on the stratum is given below = 

Species name 

Dipterocarpus macrocarpus 
Canarium resiniferum 
Dysoxylum proceru~ 
Non-commercial 

sterrvha . 

1.935 
1 .. 935 
1.61 3 

52.906 

To t al stems 
(000 units) 

6.54'2 
6.542 
5.452 

178.824 

% or occurrence 

2 .79 
2 .. 79 
2.53 

- 76.29 

Thus~ the perce ntage of non-commerc~al species in the stratum 
is hi9her a nd is about 76.29% of the total tress . 

(C) Reed stratum: 

Although Roed~ a re found in pure patches. yet in some areas thin 
forest i ~ found in adm~xuture with miscellaneous s p e cies. Among the tre e 
species in the s t ratum Schi'ma walllchii is observed as the dominant 
species in the stratum. 

Species n ame sterr;ha. Total stems % of occurrence 
( '000 units) 

Schima wallichii 3.924 174.478 8.89 
Castanopsis indica 1.701 75.,608 3.85 
Dysoxylum procera 1.504 66.883 3.41 
Non-commercial 33.354 1483.053 75.56 
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(D) Miscellaneous with bpmboo: 

Castnnoosis indica is the d ominant species in the stratum. The 
list of important commercial spec i es in t he stratum is as followss-

Species name Stem/ha. Total Stems % of occurrent;: e 
( tODD units) 

Castanopsis indica 4.00 6.432 4.67 
Dysoxylum procerum 2.40 -3.859 2 .80 
Canarium resinire rum 1.60 2 .473 1.87 
D!pterocarpus macroc<:lrpus 1.60 2.473 1.87 
Non-commercial 70.80 113.84 6 82.71 

4.4. Bamboo study: 

In the project area the most dominant species are Dendrmcalamus 
hamiltoni! and Teinostachyum dullooa. 

In addition there are soveral other bamb oo species of which 
~. tulda is most important. All these bamboo are clUmp forming. The 
detailed distribution of bambOO is given in table No . (1.6). 

Tho bamboo per h a . by speci9s and size class is summarised be low: 

strCltum r~o. of bamboo Mature Total 
U(2to 2 season Sound Un-so Llf'l d Sound Un-sound 
Sound' ·' Un-sound 

1 2 3 4 5 6 7 
Ba,mboo 914.515 164.515 

" 
1333.869 644.837 224 8.384 809.352 

Reeds 43.332 7.842 20.719 10.326 64.051 18.168 
Semi-evergrefm 300.339 33.363 336.973 154.242 637.312 187.605 
Misc. with 356.000 26.800 ·612.000 294 .. 000 968.000 320.800 
bamboo 

4.5. Reeds study,: 

Reeds arB f ound almost in pure p atches. The i mportant reed 
species are NeyraUdia ' r eyn a udi ana (Khagra ), Thysan olaena maxima (Phuljharu) 
and Erianthus ~nnae . 

The r e is a considerab~o variation in the distribution of reeds 
from str atum to stratum. In the r eed stratum, the num ber of clumps/ha . 
surpasses all other strata with 2350.980 numbers followe d by miscellaneous 
with bamboo stratum which is 416.00 0 numbers . The following tab le 
illustrates the per hectare distributi on of r e ed clump by stratum and 
si.ze class. 

stra tum 

Bamboo 
Reed 
Semi-eve rgreen 
Mi s c. with bamboo 

No. of clump .of size class 
I II 

(upto 1 m. ) (1-2m.) 
9.677 3 .. 226 

226 2 .745 86.928 
103.415 20. 487 
39~.OOO 20.0 00 

III 
(2 + m.) 

·1.3 07 
2 .92 7 

Total 

12.903 
2350 .980 
126.829 
416.000 
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It may be noted that the occurrence of reed clump i s maximum 
in size class I and is observed to be absent in size cla~s III for 
bamboo and miscellaneous with bambo o stratum. 

4.6. Volume stud~: 

The complete list of tables for distribution of volume by di am. 
classes for various strat~m is given in tabla numbers (1.31 to 1.34) 

I t may be notod from these tables that the stocking is very low 
(excepting semi-evergreen) with poor representation in the higher dia­
-meter c~ass. 

Average stOcking in Tul! Catchment is only 104.876 m3/ha . and 
there is consideraqle variation in stocking from stratum to stratum a s 
appended below 1-

(A) Semi-ove rgreen stratum~ 

This stratum contributes the highest tree vOlume/ha. (173.611 m3 ) 
Amongst the commercial species Shores assamica c ontributes the maximum 
volume/ha. followed by Dipterocarpus macrocarpus although the number of 
stems/ha. in the former species Was much below the former. The distribu­
-tion of the species with rospect to its contribution to volume is given 
as under J-

Name of the species 

Shorea assamica 
Dipterocarpus macrocarpus 
MesLia ferrea. 
Cana::tium res.ini ferum 
Non-corom_ercial 

(8) Bamboo stratum 

VOlume/ha. (m3 ) 

40.058 
28.180 
6.452 
5.044 

61.537 

% 

23.073 
16.232 

3.716 
3.481 

35.445 

':\s evident, non-c ommercial species volume in the stratum is 
considerably high ~40.702 m3/ha.) and accounts to 60.24% of the total 
vol~m6 of 65.821 m Yha. Thus the commercial species volume in the 
st~atum is roducod- to 39.76% of tho total volume. Amongst the commercial 
species Dipterocarpt,J.§. macrocarpus contributes the maximum and is 27 .77% 
of the total volume w~th 18.76 m3/ ha. 

(C) Reed stratum ~ 

The non~commercial species vOl~e contribu~es 63.82% of the 
total volume in the st~ata but t he volume contribution per hecta r e is 
24.107 m3/ha. and is indic a tive of an indiscriminate felling of mature 
a nd over mature trees in the stratum. 

AmoGg the commercial species Dysoxylum procorum contributes 
7.48% of the total volume with 2.82 m3/ha. 

(0) Misce llaneous wi th bamboo' 
.3 In the stratum non-commercial volume (48.058 m tha.) is 73.01% of 

the total volume · of 58.841 013/ha. 
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;\mongst the commercial species Dipterocarpus macrocarpus con tri.­
-butes 7.56% of, tho total volume with 4.97 m3/ha. fol~d by Castanopsis 
indica with.6.96% having 4.57 m3/ha. 

Distribut~on of __ v91~me for important commerci~l species in the are~_i~_ 
summarised as below J-

stratum 
I 

S.l. 
No. 

BAMBOO 1 
2 
3 
4 
5 

REEDS 1 
2 
3 
4 
5 

SEMI - 1 
EVERGREEN 2 

3 
4 
5 

MISCELLANE- 1 
OUS WITH 2 
DAMSOO "3 

4 
5 

4.7. stems Estimation : 

TABLE NO.2 

T U LIe A T'C H PI E N T 

Species name 

Diptsrocarpus macrocarpus 
£ndospermum chinensis 
Sharea assamica 
Artocarpus chaplasha 
Mi-che 1i8 champaca 

Dysoxylum pracerurn 
Castanopsis indica 
Schima wallichii 
Shorea assamica 
Artocarpus chap.lasha 

·Shorea assamica 
Diptsrocarpus macrocarpus 
1'1ssua ferrea 
Canarium resinifarum 
Artocarpus chaplasha 

Dipterocarpus macrocarpus 
Castanop sis indica 
Sharea a ssamica 
Endospe rmum chinensis 
Schima waillchii 

Vol./ha. Estl..ma­
(m3 ) ted· vol. 

(in '000 

18.767 
1.568 
1.183 
1.009 
0.837 

2.824 
2.663 
2.054 
1.799 
0.975 

40.058 
28.180 
6.452 
6.044 
4.390 

4.975 
4.577 
3. 4 56 · 
1.670 
0.989 

m3 ). 

63.432 
5.303 
3.999 
3.412 
2.828 

125.557 
118.387 

91.309 
80.006 
43.318 

1848.869 
1300.608 
297.785 
278.923 
202.661 

8.000 
7.360 
5.557 
2.686 
1.591 

% of 
volume 

27.78 
2.32 
1.75 
1.49 
1.24 

7.4 8 
7,.05 
5.44 
4.76 
2.58 

23.07 
16.2.3 

3.71 
3.48 
2.53 

7.56 
6.96 
5. 25 
2.54 
1.50 

The total number of stems in the catchment by stra t a and 
diameter class is presente d in table No.3 which is estima ted a t 
11819585. Distribution bf total stems of importan t species on 
different strata is given in table No.4. strata-wise distribution of 
total stems by species and diameter class is detailed in Tabla 
No. 1.4.1 to 1.4.4. 
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4.8. G~owin9 steck estimation, 

Distribution of total volume in the catchment by' strata a nd 
diameter class is given in table No.5. Distribution of total vol ume 
of important spec i es in different strata is shown in table NO.6. 
strata-wise distribution of t~tal volume by species and diameter class 
is presented in t he Table No. 1.5~1. to 1 . 5. 4 . 

4.9. Estimation of error 

As per objective , the ~tandard error percentage for the 
estimated growing stock of wood in t he entire forest area is 8.60%. 
The percentage error for bamboo is estimated 9.Qn%. 
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TABLE NO.4 

TOTAL STEf'lS ( 'ODD UNIT) IN DIfFERENT STRATA. 

I 
-:::---;------------_-=-~--~~--__:::__,_:__--___ ::__u--. 
Species ~ame Bamboo Reed Semi-ever Mise.with TotaT 

Lagerstroemia flosreginae 
Dysoxylum procerum 
Tetrameles nUdiflora 
Terminalia belerica 
Pterospermum lanceaefolium 
Canarium rBsiniferum 
Gmelina arborea 
Clnnamomum glanduliferum 
Castanopsis indica 
Terminalia myriocarpa 
Dipterocarpus macrocarpus 
Syzygium cumini 
Shorea assamica 
Vatica lanceaefolia 
Mesua Ferrea 
Endospermum chisnensis 
Artocarpus ehaplasha 
Magnolia sp., Mic~elia sp. 
Bischofio javanica 
Schima wallichii 
Mansonia dipika 
Mangifera indica 
Michella chompaca 
Morus laevigata 
Phoeba goalparensis 
Others 

TOTAL; 

5 .. 452 

1.090 
3.271 
6.542 
2.181 
2.181 
4.362 
1.090 
6.542 
2.181 
1.090 
4 .362 
1.090 
2.1 91 
4 .. 362 

1.090 
3.271 

66.883 
.5.816 
2.908 

11;.632 
11.632 

75.608 
8.724 
8.724 

26.172 
5.816 
8.724 
2.90B 

49.436 
11.632 

2.908 
174.478 

2.908 
2.908 

178.824 1483.053 

green bamboo 

4.504 
204.963 

29.278 
8.1.083 
6.757 

288.299 
24.774 
42.792 

304.057 
5 4 .053 

486.506 
92.345 

308.570 
238.748 
299.561 
105.857 
216.220 
105.858 
128.382 
112.616 
36.035 
33.785 
78.828 
2.252 

.6.756 
6191.744 

3.859 

2.573 
0.643 

6. 432 

2.573 
1.930 
1.930 

0.643 
0.643 

1.930 

0.643 

113.84 6 

234.433 1962.870 9484.637 137.645 

4.50 4 
281.157 
35.094 
85.081 
10.028 

309.046 
39.230 
4 4 .973 

390.469 
63 .867 

504.345 
122.626 
317.406 
251.834 
303.559 
108.681 
270 . 661 
117.490 
132.380 
292.295 

38.944 
37.336 
82.09 9 

2.252 
6.756 

7967.467 

11819.585 
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TABLE NO.6 

l.QI_1L .. ~OLUl"lE.J...~900 m3 ) TN DIFFERENT STRATA 

Species namo Bamboo Reed Semi-e ver 
green 

Lagerstroemia flasreg i nae Oy701 
Dyaoxylum procerum 0.595 1 25 .557 1 00 .B1 5 
Tetrameles nUdiflora 24.38S 85. 232 
Terminalia belerica 2.447 3.678 46.877 
pteroapermum lanceaefolium 0.912 1.056 
Canarium re sini fe rum 0.305 16.661 278.923 
Gmelina arbqrea 1.788 B.557 14.977 
Cinna momum glanduliferum 0.657 29. 4 76 
Castanops-is indica 0.826 118.367 150.921 
Terminalia myriocarpa 0.377 35.559 163.314 
Dipteracarpus macrocarpUs 63.432 ~2.6B1 1300.608 
Syzygium cumini. 0. 721 8.518 22 .295 
Shorea assamica 3.999 80.006 4848.869 
Vatica lanceaefplia 0.903 1.0 52 67.462 
MaSUa Ferree 0. 294 9.215 297.785 
Endospermum chinensis 5.30 3 90.707 
"rtocarpus chaplasha 3.412 4 .3.31 8 2 0 2.661 
Magnolia ap. , Michelia ap. 1.957 78.700 
Bischofia javanica 1.105 23.076 157.427 
Schima wallichii 0.902 19.309 83.404 
Mansonia dipika ' .~ - 2.837 3 9.388 
Mangifera in:::li.oa 2.023 5.928 
Michelia champaca 2.828 86 .095 
Marus laeviga ta 14.04 7 
Phoebe goalpa rensis 5.125 
Others , 1: 1 37.574 1071.881 2840.238 

TOT A L : 228.380 1679.561 8013.031 

Misc. with Total 
bamb oo 

0 .70 1 
0.95 9 227 . 926 

109.621 
53 . 0 02 

1.968 
1.1 61 295 .950 
0.21 9 25 . 541 

30 . 133 
7.360 277. 494 

1 99 . 250 
8.000 1 384 .721 
0.650 32 .1 84 
5.557 1938. 431 

6 9. 41 7 
307.294 

2 .686 98.696 
0 .1 4 2 24 9 .533 

80.657 
181.60 8 

1 .. 591 105.2 0 6 
42.22 5 

0. 238 8.189 
8 8.923 
14 . 047 

5 .1 25 
77.277 4126 .970 

105.840 10026 .812 
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C HAP T E R - V. 

~~AN.iGEM ENT AND VI ELD. 

5.1. Past and PFesen~ M~nagement~ 

The project area hCls ns ver been under any seientlhfic management 
and the crop did not receive any si~~icultural treatment. Because of the 
peCUliar legal posi 1;ion of the forest~ the working of tho forests was not 
done scient! fically. The Singphan reserve howe ver, is the only reserVe fe 
forest 6f the pr~jGct ar~; to receive specific attention. Bulk area has 
been under the sOi fting cui tivation and uncontrolled felling. These oper­
-atl,ons caused irrepairabl,e damage to the crop and have proved to be a 
serious constraint for the development of the forest. However, Namsa-Tijit 
area has retainec( mUch of; _J. ts valuable crops as yet which needs better 
management for ad!3quats pr~btection. 

Bamboos have come up OVer sUBstantia-l portion of Jhurn land as_ 
secondary crops. Similarly', reeds have inVaded land whic h have SUffered 
seve're detGriora t·ion. These facts should be studied in suffici'ent depth 
in order to ascertain if the bamboos and reeds would regenerate adequately 
in FutUre to give expected yield. 

Forestry 'development programme are ba,ing drawn up keeping in view 
of various socio-economic problems in the region. 1he state Government is 
making serious effort to motiVate the people about the management strategy 
and its impac t on the economic and SOCial growth of the people. SpeCial. 
encouragement and indUcement aro being offered to attract the people to 
taka acti ve participa ti on under the centra'lly sponsored scheme in raising 
plantation in Villagesj some jhum land are being planted with suitable 
speCies. These measures are drawing good respOnse from the Villagers. lt 
has been pOssible to acqui~e 7601.25 ha. of denUded land by them for UaG 
in the Tuli Paper Mill. 

The silvieultural systom prescribed -For better maintenance of 
Hollong-Mekai forest is the selection-cum-improvement felling with com­
-pensatory regeneration. 

A Working Scheme has been prepared for Hollong-Makai forest of 
Namsa - Tijit area to ascertain the feasibility of a plYWOod mill at Tljit. 
Although the scheme Was prepared in 1968, the Nagaland Forest Department 
does not seem to achieve much in the last ten years. 

It is necessary to reVise the scheme in the present content of 
the forest in the area. 
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5.1.1. Enumeration Data: 

stratified random sqmpling o f about 8% sampling intensity Was 
done in 1968 and all trees of 90 em. g.b. h . and above were enumerated. 
Hollong with 21.18%, Mekai with 24.40% had the highe st percentag e of 
occurrence fallowe d by Nahar 16.60%, JutuLi 5.95%, Amari 4.33%, Sopa 2.45% 
and Phulgamari 2.29~ About 100 species were enumerated and the balance 
WaS grouped together. 

Enumeration data of 1968 showed the pre sence of tree of all girth 
classes. The presen t survey ( t rees measured down to 30 cm. girth) showed 
that 90% of the trees Was below 150 em. girth and only 10% above 150 c m. 
girth. This revealed heavy e x ploitation o f high girth tree s in r ecen t 
yoars. Hollong and Mekai together formed 4 5.58% of the trees. The, preseqt 
survey -exhibi. ted that the volUme of HOllong and Maka i Was ' 39.30% of total 
volume. -

5.2. Rotation & exploitable girth I 

Reliable statistics of growth and outturn for any of the econ omi­
-cally important ,species is not a vailable. No standa rd yield o r volume 
table had been corrpiled so far. The evergreen 'fores t s of Assam adjoining 
the project area have sufFicient outturn data for flollong, Mekai, Hollock, 
Chuna, :Jutuli. Amari etc. Growth study of Hqllong in a linear s ample plot 
reveals that the C.A . l. for trees of sizes from 30 ,em. to 240 c m. gJirth 
remained stable at about 188 cm. and then declined gradua l.ly for trees 
of higher girths. It Was estimat ed that in about 112 years Hollong gre w 
to a girth of 225 cm. From age/diameter data also. thi s rate of growth 
was found similar. The growth rate of Mekai WaS faster, Nahar r eac he s a 
girth of 180,em. in 140 years. 

In respect of Nagaland logs of girt~ 180 to 210 cm. were considered 
ideal for plywood ,.productiO';':' In orde r to produce logs of sueh sizes 
trees at B.H. girth shoUld be at least between 210 - 240 c ms. In the 
adjoining Shibsagar Forests of Assam a growth r a te of girth of 30 em. 
has been recorded in 25 years. Hollong reaches~a girth at breast height 
of 105 cm. in first 36 years o f age; it attains another 115 cm. girth in 
next 98 years (from 36 years age to 134 years). This gives a grow~n 
rate of girth to 220 cm. o b tained in 134 yea~s. 

The Nagaland Forest Department followed a very conservative' 
felling schedule to. safeguar~ over felling i n the village forest. As 
sueh they prefer and to tUx t h e minimum eBp loitable girth limit for 
Hollong to 270 em. at br e ast height withnrotation of 150 yea rs. 

The girth limit for ~her spec i es has not been fixe d on r eliable 
data; rather it has been ascertained tentatively. The r e fore, it s hOUld 
be judicious a nd s a fe to adopt 240 cm. as exploita ble size For a 1.1 
other spec ies ignoring 180·cm. and 210 cm. as p r opo s ed in the Working 
Scheme drawn for Namsa-Tijit fore sts. The v01ume o f those species 
ha ving exploitable girth of 210 em. and 180 cm. forms only 20 to 2~% 
of the total volume and will have least effect on the yield. ' 
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5.3. Calculation of yield I 

As the volume per tia. is about 67 m3 , ~7 rn 3 and 65 1'(l3 in ba mbc o , 
reed and miscellaneous with bamboo strata respec ti vely (which is a p o or), 
there is hardly any scope of felling of t r e e s in thesQ strata. The ma t une , 
trees should be leFt for ensuring natural regone ration a nd to comp~sate 
heavy felling owing to jhum cult iva t ion. ,'\5 such yield calcu l a t i on f o r . 
timber will be confined only to the semi-evergree n str atum. 

5.4. Yield f~r timber: 

Annual yield in semi~vcrgr een s tra tum :­

Me~thod (1.) Applying Von Montal's formula (modifie d) 

Total Volume of the s tra t a (Rota tion 150 ye a rs) 
Rotation 

:3 = ~8~0~1~3~0~3~1 __ m~ ____ __ 
150 

= 53420.34 m3 

Method (ii) Yield of timber. of s emi-evergreen s t r ata 

Volume of trees above axe loi table girth 
= Felling cycle 

" 2135047 = 3 0 

71168. 23 3 
= m 

The rosults of those c alculation, (i) a nd (ii) c ompare wi t h e ach 
other as may be evident from nex t pa ragraph. The test app~ied shows that 
the fixation of minimum Bxploitabl o girth limi t for Holl ong, Meke! a t 
270 cm. and othe rs at 240 e m. is justiFied. 

As the felling is not bein g done on strict si l vicultura l princ i­
ple it i s judicious to r e t a in a f e w mature trees a s s e e d be are r, to 
cover large 'gaps and t o ensure a gainst a DY deple tion of the s t ock a nd 
therefore 20% of t he stocking shoulq be re taine d. 

As such n~t total yi e ld works out a s J-

71168.23 m
3 

minus < - ) 20% or 1 4233.64 4 m3 or 56934 .58 m3 • Yi eld 
as obtained-from (i) i.e. 53420 .34 m3 has be e n accepte d as a nnua l 
a vailabi II ty. 
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5.5. Yield of bamboo , 

Growing stock of air dry mature bam boo in the project a r ea is 
195780 M.T. of which sound bamboo forms 133886 M.T. and the balance 
unsound (Srowing stock of 1 and 2 years old bamboo has not b ee n included 
in the calculation). 

Considering c ut ting eyle of bamboo to be 4 years the annual yi e ld will be ~ 

AnnUal yield = Weight of mature bamboo in M.T. ( Air dry) 
4 

= .....12§_7_B_D __ 
4 

= 48945 M.T. 

The total bamb oo potential therefore is 48945 M~T. air d r y woight . 

Yield of Reeds ~ 

It has already been explained t hat no growbh data of r eed Was 
availabel and that owing to poor status of soil yield in second and 
subsequent rotation may be m.uch r educed. As such it should PO judicious 
to work the reed on 3 years cutting cycle and by this pe riod~ the clumps 
are likely to be formed, and Wood f ormati on would be adequate- t o produce 
pulp for Use as r~w materi-al in the paper prodUction. 

Yield = Total weight in M. T. (air dry) 
Cutting cycle (3 years) 

= 168589 M.T. 
3 

= 561 96 .33 M.T. 

Thus the total annua l potential of ree d in the area is 56196.33 M.T. 

5.6. Annual availability o~ pulp Wood from reed & bamboo r 

From the above f igures , the total a va.1.labiIi t y works out a s under: 
.. 

(i) Reed 56196.33 M.T. 
(ii) Bamboo 48945.00 M. T. 

Total . . 105141.33 M. T • 
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C H h PTE R - VI 

LOGGI NG AND ACCESSIBILITY STUDY. 

6.1. LDgging oporation : 

The tract dealt with has n o system o f departmental fellings. 
Fe~ling, logging, dragging and transportati on are all don e by the 
purchaser. Purchasatt himself arrange for its o xploi t at i on extra ction. 

Ow~hg ~o hilly terrain and lack of proper dove lopmen t o f infras­
-tructure in the region, fel~ng, ~ogging and extraction pose a serious 
problem. At present follings are restricted to specific gi r th classes for different specios. 

The logging operation in Nagaland is still convention a l. FoIling 
of trees are Usually done by felli n g a xes and h and saws or combined Saw 
and axe are used. The cross cutting is generally carried out by two men 
with cross cut saws. Tho conversion of timber into pio ces is di vided by 
the hauling capacity of' the .e lophants a nd , it vary generally from 2 to 
2.5 m. Tho length of logs decroases as Usual with i nc reasin g girth, 
resulting in more wastage in conversion. Dragging from the f elling s i te 
to the road side depots and loading on the t rUc ks are USUa lly don o by 
elephants and in some Cases it is done manUally. From road side depots 
timber is transported mormally through road transport. 

Elephants require one days rest aftor every 4-5 day s work. 
Elephant dragging is costly and has been conside red uneconomical, yet 
the Use of efiephants cannot be dis courag e d in viow of' high rain fall and 
paUcity of transport· and communiCation. 

6.2. Proposed logging techninue : 

Modern SCientific method of logging may be adop ted to minimise the 
wastage of wood and to expedite the operation. For ~rin gin g the logs f rom 
felling sito to road srude depot Winch, skylin e crains and skidders may 
be used and utilization of modern tools in felling, de limbing a nd c ross 
cutting Ca n also be c arried on gradual l y. In Case of small size troes ,. 

• felling and logging by power chain.saw ma~ pro ve t o be USGful. 

6 • .3. Deve~opment of communica tions I 

The eXisting infras trUcture in the project area on road i s not upto 
tho mark. Ther are only two state Hig hways inside the project area name ly 
~9u~i-Mokokchung road and Sonari-Mon road. The y t o uch the Assam s tate 
Highway at Amguri and Sona ri res pectLlJely.· The t o t a l existi ng unmetalled 
road is 805 km. a nd metalle d roa d is 9S km. 

In an estima te proposed by tho Ce n t r a l Public Works Departme n t 
in the ye ar 1976 development o f 1200 km. of rOad and 90 km. of porter 
track at an eXpenditure of Rs. 111.7 million rupees Was considDr ed 
essentia l. But the present study reve aled tha t for a n eff ec tive devolop­
~ent of the area the developme nt program~e should bo inc reas ed by 10% 
of Rs. 111.7 million conside ring the pre sen t rise of price love~. 
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Proper development of tho araa and e conomic u tilizati on of tho 
forest resources demand a well developed ne t work of road systems. Thus 
all the proposed roads aro to QO constr uctod immediately and the eXisting 
unmotalled roads are to be imp roved for heavy traffic throug ho ut tho y ear. 
For thl3 maximum utilization of t ho .resources ~nd to minimise the wastage 
of timber caUsed by decaying agencie s, all existing f eeder roa ds should 
be improved for heavy all wGather traffic (Map _ 4). 

Tho list o f existing roads is appended as below :_ 

Sl. From 
No,.. 

To Distanc e Cate gories o f road 
1. 2. 

1 Arnguri (Assam) 

2 Sonari (Assam) 
3 Longchem 
4 Simalguri (Assam) 

Tuli 
Tuli 

3. 

Jl1o kokchung 

Man 
Mariani 
Man via Naginimara 

4 . 

1 0 4 km. 

55 " 
22 " 
72 " 

DibUia-f;naki road 60 " 
5 
6 
7 
8 
9 

Tuli valley forest Rd. 
Changtongia 

Wamaken-Anaki 20 If 

Amguri 10 If 

Tuensang Vi a (LOngleng) 1 10 " 
10 
, 1 

12 
13 
14 
15 
16 

17 

18 
19 
20 
21 
~2 

23 

longlang 
Mon 
Lempong Singha 
Singphon 
Namsa 
Man 
Merangkong 
Merangkong 

Rajabari T. G. 

RaJabari 
Kulingmen 
Naginimara 
·I;ongleng 
Nimongagarh 

Lower Tiru 

24 Charadeo T.G. 
2S AthRa l. T. G. 
26 Galeki 
27 Nian 
28 I Champang 
29 Champang 
30 Cha mpang 

Kamahu 13 " 
Hongph road 9 " 
Sangnya-Nyasa road 20 II 

Cerai doo T. G. Road 7 " 
Jaboka rOad 14 " 
Chengmemo road 60 11 

Tamly road 16 II 

Changtongia road 4 9 II 

via Asa ngma, Kulingmen. 
Lengsamtang Via 90 I I 

Alongtaki, Lon gchem 
Longchem 
longchang road 
Hatbod road 
Tang ha 

32 " 
16 II 

10 II 

25 rt 

22 II 

vi l l a ge ) 
Yatung Nallah 
(Lowe rot Otin g 
Sanfrai Nallah 
via Upper Tiru 
Naginimara 
Kong tsung toluba 
Nams an g summi c hing 
Kamahu 
Choba 
Longching 
Yangnyn road, Aopao, 
So wa 

15 1.1 

12 II 

10 II 

15 " 
23 " 
14 II 

36 " 
4 0 r1 

5. 
--r­

Metalled r oad(Partl.y) 
(88 km. in P.A.) 
( 43 km. in P.tl.) 

Me talled road 
Unmetalled Road 
(61 km . in P.A.) 

d o -
Kachha r d . (Ex traction) 
Kachha rOad I f 

do -
Kachha road 

do 
do 
do 
do 
do 
do 
do 

Kachha road 

do 
do 
do 
do 
do 

do 

(3 km. 
( 8 km. 
(3 km. 
Kachha 

i n Projoc .. t area) 

rOa d 
do -

do I",. ) 

d o - ) 

(30 km. in projec t a rea ) 
(3:3 km. - d o _ ) 

Kachha r oad 
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6.6. 
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2. 3. 4. 5. 

'Chingkebochingnya Champang 21 km. Kachha road 
Nag.tnimara Upper Tiru 6 II do 
From 25 km. stone on 
the road of Sonari- Han 9 ki.n g h on 9 8 11 do 
Man _'oad towards Mon. 

From 20 km. stone on 
the road of Sonari Pangaiak 14 11 - do -
Mon towards Mon " 
Moriani Alongtaki 30 II Fair weather e d r Qad 
:}<amahu Yongya 13 II - do -

Cost of construction of Roads: 

In gonl3ral~ the constructi on cost o f d ifforent types of roads in 
the pcoject area 'u)ould be approximately as follows ,-

1. Tar Road Rs. 1.70,000 por km. 
2. Metal road Pos. 1,. 10,000 - do-
3. Improvement of Kachha road 

to metal road. Rs. 90,00 0 -c!o-
4. Can s true ti on of porter track Rs. 25,.000 -do-
5. ConstrLlction of temporary 

extraction path Rs. 13,.000 -do-

legging rates : 

There is no fixed rate for logging operations and the pcevalent 
rates for Various operations involved in felling, delimbing, logging 
and transportation of theftorest produce vary from place to place 
depending upon tho physical feature of the terrain and othe r lOcal 
circumstances particularly t he remoteness of the areas. 

Cost of f e lling & l~i.llil: 

The cost for fell.i.ng ·and logging is about Rs. 1 7.50 p e r cubic me tre . 

Cost of extcaction from forest to depot a 

The cost of extracti on by elepha nt in drag ging timber to a depot 
is about '~ 90/- por CUbic me tre upto a distance o f 3 km. 

Transportation : 

No logs Can cross the stat e border directly from the forest site. 
They have to De brought to tho De pots and registered. Transportation 
cost from fi eld to such intermediate d epot is about Rs. 115/- p a r cubic 
metre for a distance upto 30 km. 
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6.7.Mothod of disri~sal~ 

6.8. 

6.9. 

In the 'unclassed forests t h e State Government sanction s trees 
by number to each villagor who applies f o r r elling. The Vil l agers then 
saIl out the trees' to th8 contr actors and collects <Jbo ut Rs. 60/- to 
Rs. 100/- for a tree deponding on the volume o f the trees . 

Rates for logs per cubic me~re 1- (Classificati on detailed in para 6 .10) 

Class 

A I 
A II 
B Class 
C Cl.ass 
D Class 
E Class 

Rates for l ogs 2 

• 
Rs. 
Rs. 
Rs. 
Rs. 
Rs. 
Ils. 

m • in girth or over. 

560.00 
230.00 
1 20.00 

60.000 
40.00 
20 . 0 0 

For the above rate s t he OVer bark girth measure ment are taken 
into considerEltion. logs haVing girth of 1 m. and a bovo in clas s es .:t-I p 

A-II. B cla sses a nd fetches 50% less than aforesai d rates (upto 2 m. ). 

The rate of pl.ots are as follows :_ 

Class 

A I 
A II 
B 
C 
D 
E 

Rate s for poles having midgirth under 0 . 60 me tre . 

0.70 p aise/motra 
0 .60 II II 

0 . 60 II " 
0.40 " II 

0.30 1I " 
0.10 II it 

Above rates for the over ba r k g irth measuremen ts are t aken i n to 
cons i de ration . For deba rke d a n d dressed p o l e s the rate inc'tea ses 10% 
and 25% r e spectively. 

Royalty of head load , truck loa d are as unde r : _ 

1. 
2. 
3. 

Head load 
Cart loa d 
Truck load 

~. 2.00 per h ead load 
~. 5.00 pGr cart load 
~.10.00 p e r tonne. 

6.10. Clas s ifi cation dB timber: 

Teak h as be e n g r o uped unde r 
Khoir~ Si ssu, Champ , Sh o l a , Bonsum & Sa l under 
Ha l d U, Amari, Sam. Scham. Simul, Sonar~. Ba gi poma, 
Gonsorai; He llong , Gurjan, Gamari, Sid ha, Ajhar, 
Am, Na hor , Me kai and Ho llock und e r 

A- I Class 
A- II Class 

-8 - CIQ SS 
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Mandani, Halduchopa, Borpat. Koko_ Koroil , Ju,tuli, 
Kanthal, Birch, Urium, Hingori, Poma_ ~ia Jamuk, 
Badam, Behl'J, Sam, BOhere, Diongan, Mekri sal under 

Maj. Rate, D~mboli, Rata, Pichola, Ghar! sOpa, 
Pahari, etc. under 

and the balance under 

,C 

o 
E 

Class 

Class 

Class 

6.11 Royalty of Bamboo : 

The royalty of bamboo per 100 pieces 

Dondrocalamus hamiltonii (Kako ) 
.1. Elalooa (Dalu) _ • 
Melocanna bambusoides (~uli) 
BambLisa pallida (Bi;jli). 

ha,s bean f.:1Jxe d ClS follows;­

Rs. 10.00 
Ps. 5.00 
Rs. 10.00 
Rs. 1 5.00 

Dther (;!roduce 

6.12. 

Ekria Upto 0.15 m. in girth Rs. 5.00 per 100 bundlo s Over 0.16 to 9.30 m. i n girth- Rs. 10.00 per 100 bund~es Over 9.31 to' 9.45 m. in girth- Rs. 20 . 00 pe r 1 0 0 b undles 
LoS5Iin 9 and accessibili tJ!: stUd)! . (Map - 5) . 

The stUdy Was confined to Simp~an ResGrvQ and areas a djoining 
the Tuli Catchment . 

In absence of reli'ab le map , the following stUd.;i.,p s were taken up 
on the basis, of topo sheats and bn l ocal inspection :_ 

1. Slope in degree 
2. Slope ~ength in me tres 
3. Hill face area in km2 
4. Estimation of growin,g stock i n' each comp artmen t. 

The area Was divide d into 2 1 compartments keeping in view -that 
no difF~culty would be experi e nc ed in comstruct!ng rOads in futur e . 
Floating of bamboos by rafting Was not consider ed feas i ble except by 
the river Dikhu. 

n slope classification map a lon g with a tab le a r e a tta ched which 
woU~d s how in detail the situation in difFerent comp a rtments . 

Average slope of the a Dea oWa s calCUlated in degrees from the 
tapa sheats (1 : 50,000) along -with the average slope length ( in 
metre s) on the hill f ace. The slope length s ware mea sured from t he t op 
of the ridge upto the val~eys (minor slope vari ations , we re not c on s ido­
-red) and t he average slope was taken into accout. 

For a macro leve l planning t he following a r e suggested: 

(i) ilroas haVing slope below 30% s hould normally bo op e r "l tcd 
by tractors etc. provide d the groun d aur fa co is s ufFicie ntly 
9~en. The machin e Usod should normally be medi um siz e d 
AgricultUral Tractors having 50 H.P. with a winch or a 
Fra me-Steere d Skidder. 
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(ii) itreas having slopes above 30% Clnd upto a limit of 50_ may 
be operated by simple gravity ropeway ( Not exceeding 1000 m. 
in length, capacity 0.3 m3 approximately). 

The labourers who arB engagod at present are mainly outsider and 
are not technically trained. Train in:g a t ini tial stage would be helpFul. 

Tho extraction is mainly done by trucB with the . help o f olephants 
for works like rolling. loading and unloading. 

Rivers may provide a feasible mode of transp or t for bamboos in 
the project area exclUding the Simphon Reserve. Gravity chute may a l so 
be Used as an additional means. 

Based on the tables 'it may be see n that the major portion (93.05%) 
of tho wholo terrain comes within the Fold of 20% slope class. This cleor­
-ly indicates that the Whole area Can bo oasily worked by de ve loping t he 
road system and by adopting machines or having wheels. In t he interior 
extraction may b e easily handlod by tractors and tho suitability of that 
has to bo deCided and considered ~n detail basad on o t her important 
factors liko ground sUi tabill ty for the Use of SUch machines . 

The balance port~on of the project area is oithe~ undor extensive 
Jhum or comparatively haVing oasy slopo which do n ot call for any spacial stUdy. 

The following table will show t he situation (Soe map onclosod ) i 

Slope C.L.ass No. of .:Irea In km Percentage of compartments distribution 
0 10% 2 10.4959 5.88% 11 20% 16 155.6367 87.17% 21 30% 3 12.3996 5 .9511% 31% and abovo N i 1 N i 1 N i I 

The accessibility and logging generally becomes easier when one 
adopts the principle of cloarfelling a nd this s ystem is being f ollowed 
in Simphan Re serve. 

Tho pre sen t method of fol.ling and l og ging wi th tho help of 
axe and hand saw have added to thC3 wastage. SUch wastago has put its 
thrus t for the increase in price without giving any be n o fit of utili­
-aation. The r e placement of the p r esen t system of fe lling and logging 
i_~luding debarking has to be c a rried out wi th mode rn t echniques by 
utilising upto data machinos as quickly as possible. Besides, the 
other impcrtant aspect htat demands immediate a tte ntion is th e storage 
of raW materials in the forests for a l ong period without l oosing its 
quality and quant~ty. ConstrUction of shed particula r ly in transit 
depots for softwood, bamboo and s ma ll wood have to be d one in order to 
save the cost (by way of saving the wast age in quality and qUantity). 

It is hoped that the slope classirfcation map and table will be 
or help ror the State Forest DepartmFnt and they will be able to utilize 
the slope class1rica tion map a nd the t able in making roasibility and 
cost studies, if necessary, for ruture for~stry planning. 
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TABLE -__x 
N .'l.. G A L {\ N 0 

r 

Tablo t,; t showing the !:lasH: da ta obtained from the top"a sheu"ts 
S.1ngphon Hills (Nagaland) 

km
2 51. Compartment Sdope in Slope length Surfac C3 area i n 

No. degroo. in metor. 

1 1 gO art 506.36 1.3165 
2 ,2 13° 0" 769.25 2 .7796 

:3 3 6° A" 1508.51 3.5903 

4 4 3° - 0'1 3404.30 5.5570 

5 5 10° on 914.11 2 .3767 

6 6 7° a" 1513.27 6 . 9711 

7 7 0° - 0'1 1001.80 4 .9389 

8 8 aO _ On 2931.56 13.9589 

9 9 9° - a II 2781.89 15.3864 

10 10 10° _ all 2390.84 10.6520 

11 11 10
0 _ 0 11 1627.88 4 .4767 

12 12" 6° - 011 2664.75 13.3238 

13 13 - 10° - 011 1575.09 11.3508 

14 14 9° all 1318.48 7 .9109 

15 15 10° Olf 3705.86 12.8131 

16 16 14° - 0" 1547.38 3.3423 

17 17 SO 0" 3133.94 14.2948 

18 18 7° orr 3879.81 15.7309 

19 19 13° On 2051.55 -6.2777 

20 20 8 0 
0" 3028.84 7.4913 

21 21 6° 0" 2264.97 13.9925 
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JABLE -_~~ 

~JAG.'llAND 

Tablo 'B' shows tho distribution of volume (in m3 ) by Compartment of 
Singphon Hills (Nagalsnd). 

. . 
Compartment No. Ho L'izon tal area Volume of Bach co~part-

in km2 -mGn t in rn ---... ~---

1 1.30 22569.43 
2 2.71 47048 .. 58 
3 3~57 61979.12 
4 5 .. 55 96354.10 
5 2.34 40624.97 
6 6.91 1 1 9965.20 

7 4.93 85590.22 
8 13.66· 237152.63 
9 15.21 264062 .. 33 

10 10 .. 47 181770.72 
11 4 .. 40 76388.84 
12 13.25 230034.58 
13 11.17 193923.49 

14 7.80 135416.58 

15 , ;,.~ 12.62 219097.08 
.\~ 

16 3.24 56249.96 

17 14.14 255485.95 

18 1 S. 61 271006.77 

19 6.12 106249.93 

20 7.42 12881 9.36 

21 13.90 . 241319.29 
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TABLE - 'C' 

eONVERSION T,l,BLE 'e' SHOWI NG DE GR EES TO PERC £NTMG(: 

-.-
Slop o Cl ass 

Degroe Perc e n tago 

-.~--

0° fl% ,0 
1.75.% 

2° 3.49% 
3° 5.24.% 0_1 0% 
4° 6 .99% 
SO 

8.75% 

6° 10. 5 1% 
7° 12.28% 
8

0 
14 . 0 5% 1 1 ... 20 % gO 
15. 84% 

10° 1 7 . 63% 
11° 1 9. 44% 

120 
21.26% 

13° 2 3.09% 
14° 24 .93% 21 - 30% 
15

0 

26.79% 
1 6° 28.67% 
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.... ~---. ---- . . - --
Degr€l6 PorcentQg~ Slepe class 

17° 30.57% 
, 

18° 32.49% 

19° 34.43% 

20° 36.40% 

21° 38.39% 31 - 100% 

22° 40.40% 

23° 42.45% 

24° 44.52% 

25° 46.63% 

30° 57.74% 

45° 100.00% 

I 46° 103.55% 101 - 173% 

60° 173.21% 

61° 180.40% 174% a nd a bove. 
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C Hilr\ PTE R VII. 

INDUSTRIA L POTENTIA L -& WOOD 8A UiNCE. 

7.1. Existing industries and markets: 

The aroa is industrially und eveloped. Only t wo wood basud 
industr.ios namely Tuli Saw Mill and tho Nagaland Fores t Product limi t e d 
exist in the tract doalt with. Tuli Saw r-u 11 has a potential c a p acity 
to consume 5 m3 round logs per day. It is a private sector e n terprise 
wi th 5 employee capacity of which 2 (two) are uns killod labourer. The 
mill is fod by the timbers of the adjacont"forest of Moko kchung. Only­
DipterocarpuB macrocarpus, Shores assamica and Terminali a mYriacarpa 
are being sawn by them a t proson t. 

The Nagaland Forest Product Limi t ed, a Plywood I n dustry un der 
joint ownership of Government Of Nagaland and Sa ha ria gro up utilises 
60 m

3 
per day. This is tho only full flaged plywood indust ry in Nagaland 

with an employee strength of 250. The mai n source o f its raW mate ria ls 
is tho priVate farost of Mon district. Only Hwllong is plentiful which 
has a' g-reat demand in "the market 'of allover India "a nd a b road. Tho- quali ty 
of finishe~ product is high. A little QUantity of p roduct is sold in 
Assam and rest is sold in other parts o f India. Three more veno o r factories 
are likely to be establishod at Tuli, Nagin ima ra and Na msa in course of 
time. 

80sides these two existing i ndustries, a paper mill designatod 
as Nagaland pulp and Paper Compan y Ltd. with a p r od Uction c apacity of 
100 tonnes per day is being es ta blishe d at Tuli of Mokokchung District. 

Mdjoining districts and Assam are tho main markets o f Sawn and 
round timber of the tract doalt with. 

7 .. 2. Demand and supply: 

Tho project area is small and dODS no t ha ve e no ugh i n dustrial' 
establishment. The portions of the Nagaland dis t ricts falling in t he 
project area also lags behind in this respoct. Tho d e mand z on e s would 
therefore primarily constitute t he indus t rial a nd Toa belt in the sta te 
of Ass am. Tho oil field , CO a l fi e ld, Tea Estate s, To wns have h e avy demand 
for foro s t produce. Tho forest base d industries i n t he Upper Assam have 
also a substantial requireme nt of tim ber. The demand f or t he plywood 
industry in Tijit is high {install ed c apacity of tho pla nt is 1.8 million 
m2 per annum a nd is likely to consume large r qUantity of tim be r annua lly. 
Moreove r the Nagaland Suga r Mill at Dimapur, tho dist-illary project at 
Dimapur, the pulp and Paper Mill a t Tuli will ha vo a l so s ome deman d fo r 
timber and fire wo od. The Borjan Collie r y in Ma n district, whi ch Wa s close d 
some yea r s back and i s expected to be reope ned. (The Coal India Limitod 
has submitted a pre limina ry report a nd i s prepari ng a detaile d foasibi­
-lity report for opening tho mining op e r ation und e r tho assis tance of 
the state Gove rnment). 
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The Bomand foi the following industries are enumerated below :;-

1 • 

2. 

4. 

The Nagaland Forest Products Ltd. 

The Na~aland Paper and Pulp Ca. 

other wood base d i ndus t ries. 

other industril3s in tho state & 
outside the project area. 

3 
60 m of Hollong 
a nd Mokai a day. 

250 tonnes or about 
375 m3 a day of 
bamboo and r e eds. 

3 
SO m a day . 

3 
150 m por day . 

It is expectod that the existing a nd devo l oping saw mills and 
Plywood industr~ will have demand for another 8000 m3 of timbor. 

As such s ome t i mber would be available for marke ting' o utsid e 
the proje~t area. Tho defectiv~ logs can be conv~rtod intG railway 
sleepers and amy be used after t reatment . Amoora wallichii a nd Artocorpus 
ohaplasha have heavy d~mand in Calcutta marko t. ' 

The requirement of matchwood timbor is also very high a n d s ame 
quanti ty would bo availablo from Bombax ceiba 2 Tetramol_~~ nudi f lora. ~ 
Trewia nUdiFlora and AnthocephGl~~ c adamba. Dem a nd fo r sa wn timber of 
the species of DUaban ga, Altingia, Castanopsis, Terminalia, Gmelin a , 
Chukrasia. Toona a nd r'licheli a would also be high. 

7.3. Consumption pattern: 

The total consumption is small in c o mparison te the bulk 
produce available. Tho lOcal peoplo collec~ their domestic need of 
firewood, timber a nd bamboo from t hqir homestead land and a lso f rom 
the forests . 

The construc tion of huts are simple and bamboos and thatc,h are 
used an a large scale besides young hardwood poles. The use of timber is 
gradually on the increase . The r e quirement of bamboo, thatch and timber 
has been e numera tod in the following paragraphs. 

Simph'an Roserve s upplied 1,65,000 numbers of bamboo in t he year 
1977-78. This is' a small area of' about 2 .3.30 km2 and i ndicato s rath er 
a heavy exploitation of bamboo . 

7.4. Local consumption 

It has alre~dy beon mentione d t hat the popUl ati on o f the 
project area is 1,15.917. Th e numbe r of families r e siding in tho 
area has boen found ou t to bo 17784. During field investigations 
threo c a tegories of familie s wore stratified viz. families consi 
-sting of membor 5 numbers and bolow (code d as I~') members f rom 
6 to 9 (coded as fBI a n d members 10 a nd above (coded as tC'). On 
this basisand on fiold investiga tion various roquirement of forest 
produce have bean calculated. 
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i) Consumption of bamboo to be , used as utensils (Annually) 

Typo of 
families. 

(a) 
(b) 
(c) 

No. of families 

8307 
6669 
2808 

No. of bamboo 
used/year/ 
f-amily. 

5 
6, 

7 

Total bamboo 
use d/yea r. 

41,535 
40,.01 4 
1 9 ,656 

Total requirement SUms upto 1.01,205 numbe rs or 506 mo t ric t onnas. 

1i) Consumption of wood t I:!_amboo_a nd thatch I 

A sample survey Was conducted to ascertain tho wood requi rement 
for construction of new housos in ·tho are-a. Out of 117 villages, 38 
were surveyed randomly and classified--under throe catt:n;lories. The tota l 
number of houses under each catogory over the e n tire proj-ect aroa i.s- _ 
calculated as below :-

"::T:"'y-p-e-o-f=----''':P~a-r--:-t"':i-c-u---;-l-a-r-s- of h~ s -----------~T:::o--:-t-a~l:-":':N-o-.-o--::f:--:'h-o-u-s-e-s-­
houses 

{a} 

(b) 

(c) 

Number of housos ma de of wood or 
bamboo. 

Number- of·· houses made of wood and 
bamboo. 

No. of houses made of wood and bambdO 
and cemented plinth and wall (part) 

TOT i\ L : 

Consumption of timbor woodS 

166 

21531 

554 

22251 ' holJses 

As evident there are 22251 houses of var~ous typ o s in Nagala nd 
and on an average ono house needs 1.5 M3 of wood. Therefore, each house 
shall be constructed at 10 years cycle. The total wood required is 2 225.1 
X 1,5 = 3337.65 m

3
_ Since reconstruction of house is envisaged at 10 yo a rs 

cycle, wood required for repairs will be insignificant. 

firewood consumption & 

Owing to easy accos s to the raW materials-. the villagers USB a 
large quantity or timber as fuel. 

3 The firowood- requirement per capita per years has be on taken as 
0.2 m • T~e total population being 1.15~917 hence the firewood roquirement 
per year ~s 0.2 x 1,15,917 = 23.183.4 m • 
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Consumption for agricultural imRl9ments . 

Mbout 80% of tha tota l cultiva ted area is covere d by j h umi ng . 
3huming cultivation is a primitiv~ fo~m of cultivation a nd ver y fow 
agricultural irrplomonts ara re~uirod, Hence the total roquiremon t o f 
wood for agricultural imp l e monts may bo co nside red t o bo insigni f ica nt. 

Consumption of Bamboos: 

The bamboos are used by the l ocal peop le for h ouse buildings , 
making of baskets, fencing ~nd also used as fuel . It is estima ted t h a t 
on an average tho bamboo rS l1uir omont per capi.ta/year is a bout 50 numbers . 
The popul~tion p f tho project area as p er 1971 cen sus is 1,15,917. Ha n ce 
the total local consumption is 50 x 1,15,917 = 5795850 numbor or 28979 
metric tonnas. 

Consumption of the thatch: 

Only for the constructipr. o f (a) and (b) type h ouses t hatch arc 
being used. 

There are 1 66 hous e s in type (a) and 21531 houses is in typ e 
(b) and each house needs a p proximately 600 kg. thatch. 

Hence, the total roquiremen t of thatch for tho pr o j ect urca is 
13018200 kg. or 130 18.200 metric tonne • . 
Consumption by different industries: 

51.No. 
1 

2 

1 

2 

3 

4 

Name of the industries I •. Consumption/ y ear 
----.----------~--...;_:.....",,----_..---

Nagaland Forest Products 18,000 m3 approx·. 

Other wood based industriee 15,000 m3 

The 'cota 1 l ocal "demand per year is as follows :-

Constr uctional timber 

Fire wood 

Bamboo 

Thatch 

---~---- ---------~. 

36337.65 m3 

23183 . 4 It 

29485 me tric tbnnes 

13018.2 metric tonne s 

AnnUa l availability 
(in m3/MT) 

Lac a 1 con s ump ti on 
(m3/MT) 

5urp I us (m 3/MT) 

----------- ----
Total 
Timbe r 

Bamboo 

Reeds 

53420.34 m3 

48945.00 MT 

56196.33 MT 

----
59521.05 m3 

29485 riJT 

Insignificant 

------------- --------.------

(-) 6100.71 3 
m 

(+) 1 9460 .00 MT 

56196.33 M.T . 
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Summary and recommendation: 

The inventory of the fore s t resources of t he a r e a (2263. b 7 km2 ) 
depicts the following picture: 

S!.No. Raw mate rials :~Uan t:i. tx: ~Tota l a vai labili9 .J 
1 Ti.mber 53 42£1.34 3 

m 
2 Bamboo 4 8 945 . 0 0 M.T. 
3 Reeds 561 96. 3 3 f'l " T. 

But local consumption o f timber surpasses the available 
resources of 53420.34 m3 ; Bamboos and Reed s resource s show a s urp l us 
of 19460 ~1.T. a nd 56 1 96.33 M.T. respective!ly. 

As such the project area re f lec t s a g loomy pictur e f or f ur t he r 
development of timber based i n dUs t ries. 

From the available surplus of reeds an d bamboos in t he a rea 
it is observed that about 75,0 00 r'l.T. of pulpable a ma t erial fo r U S B i n 
pulp and papar industry is a vailable as s urp l us. It is just s uf f i c i ent 
to feed the '100 tonnes/day paper mill alrea dy es t a blished a t Tuli. I t i s 
cautioned at this ju~cture t hat intensive manage ment s che me must be 
drawn up and stress is to be laid o n c r eat i ng plan t ati on f or .augme n t ing 
sustained y~eld of pulpable material. A naive approach may up set t he . 
entire working of the mill a nd would h a ve a de vas t ating e.f f e c t i n t h e 
long run. All these factors must have bee n consider ed while e sta b l ishin g 
the factory. As the adjoining areas ha v e some ba mboo s a nd reeds it 
should be possible to · utilise such pul pable material s t o bri dge a ny 
gap in supply of raw mater~al that may be fac ed in fu t Ure owing to 
less outturn of reeds and e x tensive fell i n g d ue shifti ng c ult i va ti on ~ 
Since the reed species have come up on d egrade d and den ude d land and 
neither sufficient growth data nor management e xperien ce are available, 
there is no immediate scope of i mprovemen t o f stock. It, t here f ore , 
becomes essential to lay emphasis to repla c e such crop wi t h mass i ve 
plantati on of ba mbo o to regUlate the flow of s ustained yield . 

While f ormula ting the development ac t iviti e s i n the fore s t ry 
sector, certain r e tarding f actors tha t s t and on t h e wa y f or i n dus t r i a l 
developme nt need a closs considera tion. The impor t an t a mong t he m a re 
the special ge o graphic a l c onfigura t ion of the r egion viz. hilly a n d 
difficult t e rrain and lack of i nfrastructure facilities. Besi de s, t he 
menace of shifting cultivation has alwa ys remained a s o re prob lem in the 
area that p uts a halt to any fore s try a ctiviti e s t o bring about a n e ffective 
change on the socio-economi c characte r of t h e p e ople. 

It is impressed t ha t t he Sta t e Fore st Depar t ment s h OUld take 
no~e of thi s a larmin g s i tua tion a nd must adopt prope r s t e p s t o secure 
willing and volun t ary c ooperation of the people to s ubj e ct t he ir land to 
new agricultural practices . 

The Pa por mill, already e stablished at Tuli, i s indicat~ve of 
the fact t hat fea sibili t y study must h a v e boen carrie d out a t s ufficient 
de pth to a pprec iate the limiting f a cto r s e ncircling t he ·physiogr a phy and 
quantum of a vaila bility of raW materi a ls . 
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Ta ble No. 1. 8 . 

Per Ha. Distri b ution o f Reeds Clump and Esti mation o f t otal we i g h t ( i n 000 

tonn e s) By s tra tum a nd Size Cla ss 

T U L I C A T C H M E N T 

5 T R A T U M No.o f' c 1 um12 bl s i ze c l ass Total Wei ght Esti ma tion 
I II III in t on- o f Reed s 

ne/hec . by wei ght 
(in ' DOD 
ton nes ) 

Ba mboo (01) 9. 677 3.226 12 . 903 0 . 019 0 . 0 66 Reed (02 ) 226 2 .74 5 86 .928 1.:307 2350.98 0 3 . 568 158. 647 Semi Eve rgre en ( 05) 103.4 15 20 . 48 7 2 . 927 1 26 . 82 9 0.1 92 8 . 861 Misc. with Balnboo(08 ) 396 .000 20 . 000 4 16 .000 0 . 631 1.015 

TOT A L 
1. 763 1 68 . 589 



"'[J 

mN ' \0 r<1 C ON LtJ CO to ..... N r<1 OJ r<1 to \0 If) CO 0) N \0 
Q) • t"") \0 t"-O t"- O N N 00) q N n 0'1 ..... ..- U'1 0 ..... m 0) C 0 n ..... U'1 n t<") CO N D mo 0 0) ..- N q q Cl 0 C) 0 co c C1) . . . . . • . • . . • • • . . . . . • • '6 .:5 N a C) 0 t:') a 0 t<") m o Ob 0 ..... a ('.J t<") 0 0 t") ..... +> ..... r<1 -::t \D 0 

Cl 
Cl 

C 
' .-i 

4-> 
.c 

E 0 ::J • .-j 
+> (l) 
tU :3 
~ 

+> 0 
U) 0 "'[J C)t.Ot"- ..... t<") \0 I"- t<") m ..- N t') n O) "" a Cl'l 1.0 tIl CJ \0 

..0 C CD. N 0 CD. 0\ t<") \0 a .- t<") Cl'lN N \0 U'1 ..- ..- ..... -::t CD. CD 
~ E ::J on O tIl m n \0 C) -::tN 0 ..... n t"- If) to n CJ 0 n CD. f'J 0 . • • • • . • • . . . • • • . • . • . . • 
(J) CD U) \0 C) ..... a I"- U'1 a \0 t"- CJ ON C) N 0 [<) \0 o C) \0 t") 
Ql N N c:::J 0- n ' r! 
(.) ..... 

r 
..- U) 

>- I-
.CD 

co <::: -(l) w 
• c 

..- C E 
0 

+> .:t: • 0 0 L.l 
$:'oJ 2- 0 

Cl l-I:"-
Ql c: <::t: 

r-i ..... 
I .0 1.J 

I1l '--'" 
I-

..j..) 

.c 
E E 0'1 .... ...... . ::::J ::::J 

.... ..... - ..c. ..... .c ~ on ..... ...... 0. _. 
0. 

.....J 
§ c: c: H C ~ 0 0 CJ) a 0 0 0 :::> +> ('(] +> +> Q) co E +> tU E 0 ,_. 

0 r-f r-f "0 0 >- r-I 0 >-..D I- ...... r-f ' r! • .-t '.-t ....... .-f '..-I r-I ~r E Er-f E E 0...., 0 E r-I 0 tU (I:J :J to ro OJ ::::J 0. co :J D. 
aJ ..c. "'[J .c .c :J"'[J .c '0 co .0 E E 4- m (I) E m ....J (f) 1'0 ....J (/)'0 E E :::J m -I 11) E :::J _r _0 E ::J ::J '0 0 ::J '0 :g;::J OJ ::J >- '0 0 ::J :J >- . co E >- ...; 0 E ...., 

..0 >-.c r-f 0 E 
>- ..c. 1 

c 2- m .c ::::J .0 <:t: m ::J ex:: tO m .c t.l ::::J .0 <:C r.l ..c t.l <7!; 
0 r-I (.) 4-> E r-I +> ...; 0. m (.) m +> E .-j t.l m ' ..-1 I1l co co I1l co C co +> co c;: rJ +> ..j..) (1) U+J ('J ..0 I- (.) m I- t.l C.J c: ..., (/) m CD 1- t.l +> ,~ I-m Ql 0 CJ) (I) 0 OJ 0 (1) m (I) 0 (I) a .') c & E '..-1 ~ a :::J H ~ ::::J H :J (.) 0'0 :::J ~ (..{ 

.§ ~ (-~ 
.... (.) "'[J c .a CD 0 "'[J .a CJ "0.0 0 c: ::J .a III C) 'U +> Q) c: .... E.c c E C E ...... or! Q) E .c c co 0. OJ Ql tU +> Q) Cll r-I ~&i~ ~ if Cll +> 1- 1 (l) m t") 
w U) a I- eD 0 I- a ro CD 0 CI I- Cl. r-

! ! . 
I1l 
(l) 
H 
Cll a 

a 
.a +> c E 4-) 

(.) (1) OJ (";j C 
Q) 

Ql !D (!) 
. ....., 

<0 H 
E 0 '0 0'1 .c .c H 0 H +> (.) 

a. 
Q) 

' ..-1 .._, ~ .a OJ ;::. 
:3 m W 

u b E . 1'0 OJ or! 
t.l ' '; 

H co E CJ) ...; +> Q) 
.r{ :::J 

Ul CD a:: en 
E I-



0 <- I:') r- -<:t N n I.[) Cl"I \D 

.J: a 4 a Cl"I I.[) co eo \D ..- n N CD N ·S ':j. r- 0 Cl"I 1.1) eo co '<:I" r- 1.0 l"1 
..- 1.1) 0\ \D -<:t -<:t \D Cl"I .q ..-
• • • • • • • · • • I 000 ~ N r'J -d" 1.1) r- Cl"I 

1.1) N CTI r- <- 1.1) 0 0 T- o 
0 0 ..- CJ\ ..- "'" Cl"I '<:I" Cl"I .q 

ae>n:d 1=p 
N Ii) 1.1) .- Ii) '<:I" 0'0 <- CD N 

eluosuew ..- IJ') N N -<:t m \D e- m 1.1) 

• · ., • · • .. • • • 
0 0 ..- N n -d" ID co 0 l"1 ..- ..-

e::ll:U2"ef 
..- Cl"I r- 1.1) l"1 ..- en r- LO I:"J 
r- eo co 1.0 N \D r- r- LO ..-
"'" co..- n -<:t n ..- C) .q Cl"I 

e1=J.°LJos18 .... t") CO .q N N .q r- r') 0 · • • · • · • • • · 0 0 0..- N t'1 .q 1.1) r- Cl"I 

-d" l"1 N ..- 0 Cl"I 00 r- \() 1.1) 
l1j Cl"I r- CJ\ II) .q C) \.0 0 -d" 

e.:I.:x:aJ enSaW 0 IJ') lI) CJ\ C) ..- co 0 \() I:-..- .q 0 eo Cl"I t') co r- r- 0 

I · • • · • • .. · • • 
0 a ..- ..- N· .q 1.1) r- Cl"I N 

..-

0 Cl"I \D ..- ~ I.D U") N I:"- a 
tIl ..- N r- 11') l:"- t'") C') \() -d" 
CI r'J LO \() c- r- r- 1.0 .q N 
..- "" a en ...... \D .q If) CJ\ \() 

• • • .. .. .. .. · • • 
e0l'W2sse ea.J:ol1S CI CI ..- ..- I"") .q \() eo 0 t'") 

..- ..... 

..- n t'") t") ..- CJ\ lI) ..- LO Cl"I 

..- I.[} N N If) 0 Cl"I ..-- 1.1) N 

snd.J:e :Jo.J:oew -d" Cl"I CD a 1.1) -d" I.{) ..... 0\ ...... 
l"1 r- .q -d" I.[} CJ\ l[) .q -d" 0 

snd.:Ieoo.J:a~d1a • .. · · • • · · • • a 0 ...... N C') ~ '.0 0 a N - ..- ..-
t"1 
~ 

C'\ ..... t'"] I.[} r- CTI ..- n U") c-
W 
_j 

ID 
<:t: 

o ed.J:eool'.J:~w 
.q 0 m N 0\ 0 \D I.[} CD I.J") 

0 t'") t") t'") 0 r- ..- '¢ 1.1) I.J") 

en eU'1'w.J:al ..- n r- t'"J .- 0 N In a r-
~ 

.. • .. • .. .. · • • 0 

00 0 ..- N t") .q U") r- a:l 
I- -

tQ 
c- w 

~ 
=:> 
_J 

0 
::::> 

Cl"I...- n I.[} r- 0\ ..- n . l[) r-

·B°1=PU1= 
.q 0 0'1 N (]'\ CI \() 1.1) co 1.1) 

CI n I:"J t'"J 0 r-- ..- ~ l1j 1.1) 

s1sdoue~seJ 
.... t'") I:- l"1 .- 0 N Ii) a r-

0 • • • · · .. · • • 
0 a 0 ..- N t'") ~ LS"J r- eo 

~ 

wn.:rsJlt:npUST6 
(]'\ ...... n 1.1) r- CJ\ .- I"") 1.1) r-
.q a 0'1 N CJ\ a \() Ul ro li) 
CI l") n n 0 c- ..-- ~ LO I.[} 

wnwowe uuT:J .- t") r- n ..... 0 ('.I 1.1) 0 l:"-
• 0 • .. • • .. • • .. 

CI CI 0 ...... N t') ~ lI) r- eo 

..... C\ r- l[) I:"') .... CJ\ r- Ul n 
r- eo co \() N \() r- e- lI) .-
-d" co '<'""" t'") -d" t'") ..- 0 .q CJ\ 
..- t'") co -d" N N ~ e- n 0 

ea.:Ioq.J:e sUTIew!) • • • • • • .. • • • 
0 (l) a ..... N tr.l .q 1.1) I:"- Cl"I 

I.J") NCl"I r- ..- U1 0 0 ...... 0 
0 0..- Cl"I ..- ~ Cl"I -<:t Cl"I -<:t 

·wn.J:9J l'Ul'S8.:I N 1.1) 1.1) ...... I.Il .q Cl"I ..... co N 
..- IIlN N ~ 0\ \D r- G'I 1.1) 

wnl.:x:eU9:::J • • .. • • • . • .. .. 
0 CJ ..... N t'") -<:t" \D 0) a I:"') ..- ..-

(]'\ ..- I:") LO r- CJ\ ..- t'") U1 I:"-
~ CI 01 N Cl"I o \D U1 0 I.J") 

·e:JT.J:aT8Q 0 n t") t'") CJ r- ..-- t<3I 1.1) Ii) 

91Teu1=w.:x:al 
...., l") r- n ..- ON 1.1) 0 r-.. • • • • · .. · . • 
0 00 ..- N t'") """ 1.1) r- 0 

N Cl"I r- Ii) n ..... C> r- I.[} n 

°S81oads 
.... co CD \0 N \() I:"- r- LO .-

""" <Xl ..- t") "" r') ..- CD "" m 

e '1'w8o.J::ts .J:s5el 
..- n CD ~ N N ~ r- n Cl 

• · .. • • · . · • • 
Cl Cl Cl ...... N t") -d" I.[} r- 0\ 

( ·w .. o UT) Cl'ICl"ICJ\Cl"ICl"ICl"ICl"I Cl"ICl"I + 
SS'e'[:::J .J:9':j.8we1=O ..-Nn-q 1'rt'j arcr I I I I 0 

i ~~~~~ s.;i2~~ 0 



APPENDIX NO. I. 

List of spo cies enumerated 

51. No. Local Name Botanical Name Species Code 
1 Ajhar Lagerstroemia spe ciosa 001 
2 Bandardima Dysoxylum procerum 0 02 
:3 Shela Te t rameles nUdiflora 0 03 . - • ° 

4 8homera TOerminalia belerica 004 
5 Bhonboguri Pterospermum l an c e a e fol i um 005 
6 Dhuna Canarium resinife rurn 005, 
7 Gamari Gmelioa arborea 007

0
, 

B Ganseri Cinnamomum glanduli ferum 008 
9 Hingori. Castanopsis indicoa " 0 09 

10 Hollack Terminalia myriocarpa 0 10 
11 Hollang Dipteorocarpus macrocarp us 0 11 
12 Jam Syzygium cumini 0 12 
13 Makai Sharea assarpica 0 13 
14 Morhal Vatica lanqeaefolia 01 4 
15 Nahar Me s ua Ferrea 01 5 
16 Phu1gomari Endospermum c hinensis 016 
17 Sam Artoca rpus c haplasha 017 
18 Sops Magnolia sp •• Miche lia ap. 018 
19 Variam B~s~hofia·javanic~ 0 19 
20 Gogra Schima wallichii 020 
21 8adam Mansoni a dipikae 021 
22 Am Mangifera ~ndica 022 
23 Champ, Ti tasopa Michelia champaca 023 
24 8ha l a !Ilorus laevigata 0 24 
25 Bor-sum Phoebe g oal,parensis 025 , . . 

26 Others Ot hers 0 26 

---'_ 
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51. No. weal Name Bota nic al NOlme Sp ecies Code 

1 Kako Dendroca~amus hamiltoni~ 1 
2 Bijli , r'1a k<l l Bambusa pa lida 2 
3 ~luli Melocanna bnmbusoides 3 
4 Dalu Teinosta chyum dulloa 4 
5 Bajal Psaudostachyum polymorphum 5 
6 Kata ba s Dendroca lamus strictus 6 
7 Jati, Mirtenga Bambusa tUlda 7 
8 Bha luka Bambusa balcooa EJ 
9 Other bamboo Other bamboo 9 

R E E D 5 

SI.No. Loca l Name Botani ca l Name Species Code 

1 Bhutang Sa ccharum arundinacium 1 
2 Kh ag ra Neyraudia reynaudiana 2 
3 Phuljharu Thy sanolaena maxima 3 
4 Eg r a EUlalia s pecies 4 
5 Others Othe rs 5 


	Button8: 


