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PREFAGC

Manipur State, although rich in bamboo and forest resources, had
no reliable data even with regard to the percanttage of forest area versus
the total area of the State which is 22,36 _s89. kine The general impression
was that the percentage of forest area 18 rather limited. Since bamboo is
a conventional raw material for paper and pulp industry, and the State is
Indastrially backward, 1t was declded that Preinvestment Survey of Forest
Resources work be started in this State so as to J.dentify surplus resources,
1f availeble, for industries. This sarvey work was, therefore, undertaken
on top priority basis as a part of the intenslfication programme of forest
surveys Iin the North-Eastem region of the country. The Central Zone team
of Nagmur of the Pre-Investment Survey of Fgrest Resources was specially
drasnn for this work and a tight time bound pmgx&mme was entmated to them.

Ihe surveys has recvealed some very 1nterest.‘l ng f.‘eatures with

e regard to forestry. It 1s a matier-of sarprise even for the Forest
Dopartment of the State to leam that the percantage of total forest area
.in compariscn to the geographical arca of the State L's 67.,76% and sarpri-
slngly enocugh, out of the total area ander forests.more tharn S0% is under
tree forests and nearly 22% is under bamboo brakes. This reflects rmather
a very gocd Picture in the forestry sector, if »e ta.ke the averages of the
country ‘as a whole. ;

- The potentj.a.l anrmial cut th‘at has been calculated has brought out
some very bright features becamuise the total annual cat with rezardsto
broad-icaved specles 18 assessed at. 110,488 m3 o pPlywood _mqual ity- timber,
40,731 2 of sawn timber, 9,875 nd of polea and 407,928 mdof p\-bod
and fuel, besldes coni ferous wood to the tune of 35 804 n% per year, is
avallable, Total bambooc yield expect.ed a.nnually 1s of"the order of
14.48 lakhs tons (&tr ary) «

. BEstimatcs of local consumption were alsoc made and it has been
found that this can be assessed at 2,90;,000 m3 firewod, 30,700 m3 tigber
and poles and 1,61,000 tons (air dry) bamboos. On the basis of this it
has been estimated that there Wwlll be a sarplus of plywoed class timber
110,00% 5, about 10;000 m3 of saw timber, aPproximately 11,730 m3 of
milpwod from broad-leaved specles .end 23,948 m3 of plne timber anq
9,063 n3 of Plne palpwod and 1.2.87 lekhs ‘bons of ba.mboos. =

- r
LA

- -~ From thesa surpluses a Very To sy industria.l potential is reflec—
t€d but as & mode st start it can safely be recommended that feasibility
studi.es may be orzanl sed with regard to the following i

Sﬂl.No. Type of Mill Production Remui rement of
B A
1,  Sawdll - 16,000 m® 33,848 md
Ze ~Plywod '1,37,500 an, 1,110,000 m3
Mg
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3. Intezmted Pulp & 400 tons per 400 tons hardwood

Paper/Newsprint mill. day of news— Plus 330 tonnes
print or 250 bamboo per day or
tons Per doy 800 tons of bamboo
of wilting & Per d2ye.
printing
raeper.

A1l this has revealed a fantastic plcture and indicates a big
potential for indastrial development in an essentially tribal region of
the country.

It st be placed on record that the Central Zone teanm of the
P.I.5. headed by Shri J.J. Dutta, Zonal Coordinator, Gentral Zone and
agslsted by S/Shrl 5, Prameshwarappa and R.B. Josh)y Demuty Conservator
of Forestas dld commendable work in’doing this work under very A fficult
cl rcumstances. They also followed the schedules very carefully and
brmought the work to a complete muccess and produced excellent results,
which were not lcnow.n to anyone 30 far..

. Opporhmity ha¥ also to be taken to thank $/8hrl S.M.Krishastry,
Chi ef Secretar_v, Manipar, the Police organizatlon of Manipur, vho were
.. very helpful in.asslsting our fleld crew to camp-in the out of the way
pleces and many a times in the camps of the outfosts of the Police and
~ the establishments of the B.5.F. and the Commandants of Maripur Bj.f_l_es,
- Assan Rifles etc. ,

. Special than.ks are che to Shri B.S5.K. Shama, GonServator of
Forests-and to all his officers and staff vwho were very cooperative
v Wwithout whose cooPeration this work could not have been completede

..~ ~* 'The Botany Branch of the Forest Hesearch Irstitute, Dehra Dun
1denti.fied the leaf specimens collected by our team &s a result of
which we got the botanical pames of the varlous species. Similarly, the
Mensaration Branch of the F.R,I. sent a party with the Berr & Stroud
dendrometer which helped us in getting the wlunmes of standing trees as
w,ewcculd not fell the trevs due to ob,]ecticns by the trj_bals.,

.. We are also deeply‘fndebted to Dr. D.V.Bhalkar, Professor of
Lgricultiral-Chand stry, Agriculture College, Nagmr, for permitting our
‘organizatlon to use the au.tocla.Ves for oven drylng of bamboo specﬂ.mens
and the welghment etc. ’

-

Dateds 28/12/1976. _( Bomech Chandra )
C‘hief Goordinator.
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Although the State of Maninur has abundant forest wealth,
quantitative information on them was meagre. The Central Zone team
of Pre—Investment Survey of Forest Resources was asked to tackle
this State as a rush job .

The total goesgraphical area of state is 22,366 sq. kms.
Hlevations vary from 430-3000 melres. Climste range is from cocl
to tropiecal. Rainfall is fairly heavy. Apart fronm settled culti-
vation in the valleys, there is a largs incidence of 'Jhum!, by .
Nagn & Kuki tribes.

Vegetation is semi-evergreen, sub-tropical wet hills, Pinus
kesiya forests. Wet temperate forests, and Teak Gurjan forests, each
quite distinct. Bambooc brakes are extansive, as a result of jhum
cultivatinn, :

Legal status of the forest is fluid., The tribal councils clainm
ownership even nver Reserved Forssts. Management is in a very primi-
tive stage. Yield control etc. are not practiced. Greatest damage
to forest is caused by jhum.

Stratificatinn of the sampling frame was done by helicopter
recce. Area assessment is also based ~n the same. Landuse, vege- |
tation and Forest types were identified in helicopter recce.
Photointertation helped only in landuse and vegetation assessment,
and is based on 8 year old 1: 60,000 photes.

Tree forests ocec—-ur over _7621,44 sqg.km, Bamboo brakes over
3268.4%™sq. km. Annu2l jhua area is 1032.08 8g. ku.

Pilot survey was done to determine variance 'within stratum!
and mumber of plots for required precision + 10% at 95% probabil ity
level were assessed. However, due to inaccessibility and onset of . .
rains, only a little more than half the number could be sampled.
Precision levels have been worked out for each iten in the data tables.
The S.B. for total timber was 10.4%, and for forest arez was 1%.

The sampling design was a stratified rand-m sampling from
a ssmple frame of 1#' x id' grid intersection as Centre pcints for
a 0.1 ha. square plot. Both tress and bamboos were studied on the
plct.

The wot Tomperate forests were found te have maximum volume :

~per ha, i,e., 123.150 m ; followed by Semi-overgreen 98,085 m5’ wet ]

hills — 90.720 m5, Teak Gurjan — 71.392 m®, and Pine — 60.001 mS/ha,

The open forcsts under these forest types show a stocking of between

4 to 14 m%/ha. and are unworkable. The average stocking of _muli bamboo

is 10827.4 culms/ha. and.of clump forming bamboos is 1008.77 culms/ha. 1
Green weight by diameter classes and driage factors have beon assessed.
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The potential annual cut is based on Smythies! safeguarding
fermula, Felling cycle is taken as 30 years and 't! i.e. time for
passing frem Class II t5 Class I is taken as 25 cor 30 years,
depending on forest tyve.

The total annual cut of broad leaved trses is assessed as
1,127,468 n® of plywood size timber; 4C,731 m3 of saw btimber; 9875 mo
of poles, apd 4,07,928 m® of pulpwood & fuel. Tobtal coniferous woed
is 35,801 mper year., Total bamboo yield expected annually is 14.48
lakh tonnes air dry (10% moisture).

The local wood and banboe consumption 1s assessed as
2,90,000 m3 fireswood, 30,700 m® timber and poles and 1,561,000 tommes
{air dry} bamboo.

The total cost of the survey was Bs. 3,320,685,.74 or Rs. 25,77
per sq. kn, of forest area. -

I BN
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1.1.

1. 3.

CHAPTER — T .

INTRODUGT TOHN,

Opigin of Projactk:

' Manipur is an isolated, hill bound, frontier State in North Eastern
Part of India edjoining Burma (See Map No.1). A4s this part of the comtry .
lacks in a dependable road or other moans of communication which constitute
an important infrastructwoe for cconomic dovolopment, thoe paco of progress
in the region in ganeral and Manipur in particular has beon vory slow, over
tho yoars., Thorefore, tho Govornment of India with a view to giving priority
for the cconomic davelopmont of the roglon, wamtod to lnow the ! forost roesourco!
plcture. Tho asscssmont of forest resowrcos in which this region aboumds,
was allotted to the Cantral Zone team of the Proinveostmont Survoy of Foraost
Rescurces Projcct, in a meoting hold on 4<7-1974 wmder the Chalrmenship of
Inspoctor Gonoral of Foroats ot New Dolhi,

Oxicetiveg:

Tho main objective of the survoy were to assoss tho wood end beamboo
potontial to cxamine the posslbility of ostablishing forest based industries
in thc State at the carliost. T pursusnco of this'dcecision, the survoy work
in Menipur was takon up from 1st March, 1975, after the Gantral Zonc toan
was froe fron the fiold work in Tripura which was conducted fran Novamber 1974
to Fobruary 1975.

Past studics:

No studics of any kind have boon dono in tho past to asscss tho grow—
ing stock’ for the whole of stato. Tho vory ownorship of tho forosts being
undor disputc, tho oxact arce under forost was alsoc not known, Howevor, the
State Forest Dopartment has prepered two working plasns. The one for +he
Rescrved Forests of Westorn Forest Division, covering an arca of 324,26 Sq.Fnms.,
was based on thoe onumerations carried out in 4" diamcter clmssos. Tho soccond
plan for tho Rosorved and Protected forosts of Esstorn Forost Division,
covering on erce of 318,56 sq.kms. was basoed on stock-maps only.

A rapid survey of Muli bamboo roscurces was carriocd out by tho State
Forest Dopartment in the yoar 1972. Tho survey was done by a rough stoclk-
napping of the bomboo areas into three strata and thon taking o fow samples
fran cach gtratm snd cowmting the number of bamboos bynspocios, age cte.

Tho total aroa wndor bambso in this survoy erca was 1470 sq.kms. in a
geographical area of 5523 sq.kms. The averago no. of Mili bamboo por-acro in
purc bamboo stratum varlied from 4,500 to 55, 500; in mixod rich bamboo forosts
from 1,270 to 2,250; and in mixed poor bamboo forosts from 500 to 750, The
averago woight of 2 muli bamboo (dry) was takan as 2.5 kg. Ono sixth of tho
total growing stock was considorod as mmnusl yiocld which was pssossod as
0.7 million {alr dry)tonnes.
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Innlcnentation:

Mops of Mwmipur Staltc were not available cither with the M,R. .00,
Dehra Dm or with tho Eastern Circle of Siwvoy of India at Calcubtta. After,
a protracted procedurc of Dofunce-clesrance cote.,.the maps wero issued by
the. Army Map Dopot trimming off 1.5 km. along thoe intoernstional (Burma)
border. Tho rieps werws old (oditions of 1922) ond wore on 3" scalo containing —
wery -little details., Thare was no alternative but to use the same. Tho fiold-
portics afber -compleoting the work in Tripurs moved to Monipur ond establi shed -
the. base canp-in tho pramiscs of Tinmbor Treating Flont at-Motripukeri, Ephal..
on l1lst March.1975.

‘Efforts wore nate to procurae tho acrial photographs of Monipur from
73 party of Survey of India for intorprotation mmd study before storting of
the field work. The photographs were not readily awvailablo. Hinco the
Helicoptor of tho Projoct was nade full usc of for arca calculntion and
stratification from 8th March, to 25th March 1875, For this purpose, the
total ecrca was dividoed ints grids 6f 1 minute interval and thoe intcerscction
points of grids were studicd for stratifieation of land use, wvegetation and
forest typa. Ih cach flight 3 intersccetion points, one right bolow the
aircraft ond tho other two on cither sido at overy 1Z%' inteorvals were studied
by a crow of 3, mne sitting with tho pilot and the otheor two sitting on
cithor side at tho roar.

A pilot survoy wes carricd out by sclocting certain no, of random
plots, in cach stratum to arrive at the exact no., of totel plots to bo
studicd for the ontire arca. Each plot wes 0.1 hoctare in oxtont ond waos
1nid at tho intorscctions of grids. Bach grid of 24' roprosonted an cresn
of 4.8855 sq.kn. & precision of + 10% et 95% probebility for the total
volune was aimed nt. For this a tetal of 350 grids woro to be tackled ovoer
the antire arca., Bicht fiold pertios cach consisting of 1 Junicer Technical
dAssistont, 1 Dopubty Ranger ond 2 Floldmon were formed and deoployed to
differcnt perts of the State. Rogular ficld worlk comenced in the lest wock
of March 1975 and wos conploted in Juwno 75. Tho implcmentation of the worl was
in some cascs nado difficult by tho hostlle attitudos of the hill poople
who consldorod cur work as a2 prelude to less of thedr rights ovor the forest
produce., Bubt in some casocos, cspocinlly amongst tho ecduccted, the bonofits
oxpected from industriel dovelomonts worce better appreciated and our
prrtios were helped ond pssurcd full cooperation.

In one case only, ong party was attacked =t nicht ond two of the
ncnbers of the ‘staff wore injured and othors shocked. Tho metter was tekon
up with the administration and stops were irmediately takon to prevent any
recurrence of such incidonts ond to bopest the morale of the ficld staff
who had been out in the ficld continuously for oveor six months at o strotch.

However, inspite of this scnsitivity the ficld portics took the
wholc work as o chnallengo ond worked with a lot of vigour ond enthusiamm.
From~the boginning of Moy 1975, there were intermittont rains, which impcded
thesheed of 'tho work considerably besides causing innunmerableo difficultios
to ﬁt._‘old crew, as theéy had to.contend with an zrmy of looches after onsot of
rains, and oxtrome celd, as sonie of than hed to work at 2000 to 2500 notres
oclovation. PBraving all thosc impedincents, the ficld staff continuced to work
with groat dedication’ emd by the and of Moy 1975, 202 grids. worce tackled,
comploting more than 50% of tho requirod no. of grids in all the strata.
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At this stazeo it was decided to closo the work oxcept the volunmo data

work - Boarr ond Stroud carried out in collaboration with the F.R, I,
ncensurction work, although it was apparont that the desired procision
levels may not be achievable with this smeller number of samplos.

It was also feund inpossiblo t» fell eny trees whatsoover for volume
studios as the local peoplo who clained rights over tho forests inveriably
objected to any such follings. Even bomboo follings for weight samples was
not nllowed in nmeny caosos, and in onc instanco, the Dy, Gonscrvator of
forests in-charpge who personally net the local peeplo for this purpose

but received a cold shoulder.

The cssossnont of volwae end utility broak-up wes then ctbtompted
with Berr and Stroud Dondromoter by o nensuration party from tho Forest
Rescarch Instituto, but this instrument hns sericus linmitations in cnso of
broed loaved speccics end espocizlly in dense over-roon forasts with poor
visibility. It was finally deecided to apply the velumc drta fron Iripura
Survey for broad loaved speclos and dorive cquntion for Pinus kesiya from
the dontronctor roadings. This was not the best arrangonent, but in viecw
of the absonce of any othor alternativo we had to be contontod with this.

The sanpling orrors havo becon assossod, but no indicotion is mossibloe
of the systamatic crrors due tc adoption of velumc cquations from o differont
arce, glbeit similar in some respoets. Tripura forosts dn not hovo the Wot
Temperata typo, thouzh Manipur has s sizeooble arca under it. The usoe of

Tripwra volunc tablos will thorefore lesd tc m undor cstingtion which is
alriaght because it is safer.
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2.1,

2.1.1.

2.2.

—-D—
CHAPTER - TT

GENERAL DESCRIPT IO OF THE AREA

Physical Descrivtion:

Manipur State is an isclated, hill bowmd and geographically a
distinet entity. It i1s bounded on the lorth by the Haga Hills of
Nagaland, on the Bast by Somra Tract and upper Chindwin areas of Burma, on
the South by the Chin Hills of Burma and Mixo Fills of Mizoram, wnd on
the west by the Cachar and north Cachar Hills of Assan.

The entire State of Manipur haos been considered as a wit for
assessment of Foresh Resources, The tract dealt with lies betweon

94° 30! end 94° 78! East longitide and 23° B3' and 25° 68! North latitude.

The principal rivers in the catchment are (1) the Tnphal (Manipur)
river draining the Manipur valloy, the hills immediately swwrounding it,
and also the scuthern hills ond (ii) Barak river draining the northern and
the western hills. The Imphal river flows through the southern hills into
Chindwin river of Burma and Baralc flows through Cachar Hills to join the
Surma river which drains in to the lowor Bralmaputra.

Adr e a

The area of the State is 22,366 km.2 of which 1,813 km.z from the broad
central valley of Manipur, tho remaining area consisting of hilly and
momntainous terrain, the hizhest of which rises upto 3000 motres above sea
level., The Central valley has an average altitudo of 850 metres, draining
from North to South. The valley of Manitur as one approachoes from the air
can be seen dotted with lakes and marshes, the largest of thom being tho
Loktak Lake about 12 lm. in length and &8 lm, in width, which incidontally
is the refuge of the famous and fast dwindling of deers tho "Brow antlered
deor™ (Thamin). ) - oo s -

Geology

Hot much is known about the prevalent geological status of this part
of tha world in ancient times, but in the upper tertiary periods, a shallow
lako is thought to have covered, what is now the cantral valley of Imphal,

a great part of which is till wnder wator forming the Ioktek ILake.

No dotailed Geological survey has been carricd out in the area
except for travorso mapping by carlier workors like R.D. Oldam {1835) and
briof reports of Swrvey of Idia in 14544, The Inphal valley consists of
alluvium with the argillaceous rocks of Diseng serics as underlying rocks.
The.greater part of the hilis on the Westorn sido has Eocone sand.-stonc,
slates and shalos as underlying rocks; resultant soil being clayey loam,
deep in places. The rest of the hills surrounding the Imphal valloy have ar-
gillaccous rocks yiclding alluvium that fills the valloy. Pure calcarcous
rocks arc also .met with towards the east an the Oinamlong hills and laterite
out crops can be seen towards south cast at Morch., Brino wells arc met with
around Ukhrul. There are also indications of oil in the Tmphel vallcy.
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Re 3. Climatce

Manipuwr State cloariy falls within tho ionsoon bclt of India., The
climate in the westorn part con be ealled tropical as alsc in the south cast
cornor arownd Morch, but favourable clovation, pattern of precipitation,
and absence of frost, cxcept on high hill tops, has rosulted in a climate
of Sub-tromcal t¥pe in the rest of tho arca, with distinct wintor, Warn
and rainy scasons. The period from November to February is cparactc?lsod
by low temperature and heavy dow at night, Frost occcurs on mr}tcr nights
at high clevations only. In April & May the day tomperature risecs but often
cools off towards thec aftoernoons becauso of thimdorstormns and 1ight showcrs,
The poriod from Junc to Scepbombor is characherisod by hcavy rain fal%.

The range of tomperaturc for the Stato is 2.3° (36° F) to 34.5°C (94°F),
The average rainfall is about 131 cm. (51.8"),

Rainfall data
1

Yoar Churachand pur
(in_cms. ) (in_cms, )

1956 : 139, 50

1957 102, 26 128.01
1958. 107,52 128, 50
1959 - =~ 155,52 141.63
1980 - . 111,51 126,56
1961 136,02 132.87
19%62 - . 128.88 124,08

(Sourco: Working Plan for the Eastern Forast
Division, Manipur, by H. Kmja Singh)

&vorage rainfall ot Ji~ihar in eoma,

1968 544,15
1969 208, 20
970 245,10
- " 1971 250, 91

(Source: Working Plan for the Westorn Forest
Division, by S. Tomechou Singh).

2.4, Ispd Usgs

Tand use details wore not avallable v the State ns a Wwhole, But
samc information is availablc for the Imphal valley, According to villago
records, the total geographical arca of the valley in 195758, was 139,862, 31
hectarcs, out of which 14,839,853 ha. wore not available for agricultura,
being wmeulturable waste put to non-ogrieunltural usa. The culturable waste,
permanent pastures and grazing land was 31,5562.15 ha. and fallow land 170,77
ha. The net arca sown during 1957-58 was aboub 86.7 pereant of the total
‘Beographical aresa of the vallcy. The por capita cropped arca in the valloy
was only 0.22 ha.
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Cultivation is carricd out in tho hills also, but tho cxact figures
of arca wmder permencrnt cultivation and crop pattern in the hills is not
mown. Of lato cultivation of pine apple as a horticulturc crop and .
Quarcus sorrata for Tassar scriculturc is gaining importance in the hills,
The cxact arca under these two items is not loown.

The cxact arcea mder forest cover aricluding the Reserved and Protcocted
Forests was also not lavown. So far the State authoriticg were under the
impression, that the percontage of land arca under forests was only 27 %.

But this survey has reovealed nuch more arca under forests and the cxact arca
mder forcsts as por cur survey is given in Chapter ITI, The land usc
details obtained as a result of our acrial survey orc also discusced in
Chapter IIT. N

Vogotation

The forests in Menipur arce sharply stratified by altitwie. From the
foot hills, uvto an clevation of 900 metres, tho climax forest is of a
sami-cveorgrean typce comprising of Lawrus-Melia-Bauhinia asscciation.
Lauracecac is represcented by Phocbe lanceolata, Cinnamomum cocidedaphne,
C. obtusifolium, Actinodaphnc sikkimonsis, 4. oboyata, Machilus macrantha,
M, parviflora, LLtsaca salicifolia, Iindcra melastonaca.

Meliaccac includes Amoora rohituka, A, wallichil, Toona ciliata,
Cedrela febrifuga, Dysoxylum binectariferum and D, hamiltonii,

Bauhinia as a codominant is represented by B. purpurca and
B. varicgata.

In addition to these, &rtccarpus chaplasha, Palaguium polysnthum,
Cynometra polyandra, Tetramoles nudiflora, Eugenia, Vitex, Gnelina, Adina,
Pagania sp. J/llanthus grandis, Schinma wallichii, Ilex khasia, Sapium baccatum,
Evodia moliacfolia, Elcocarpus lancifolia, E. aristata, Morus lacvigata
arc also found in abundancc.

These forests arc found ir the western part of Manipur adjoining
Gachar, and corrcspond to Champion and Ssth's "Cacher Tropical Somi-evergreon®
i.c. 2 B/C2, Theso forests have been subjceted to heavy S huming "
(shifting cultivation), Onc can scc a lush brake of M:1i bamboo (Mclocanna
bagi foera in the old abandencd 'jhums'. Falling in the some altitudinal
zono, thore is a bolt of Teak - Gurjan forests (Tcctona grendis —
Diptcrocarpus tuberculatus) along the Burma border, togethor with
D. turbinatus, Molsnorrhoca usitata, Dillenia, Xylia, Iagerstroamia,
Terminalia, Grelina & Bombox svp. which have a different and distinct
floristic compositicn. This type too hns not escapad 'ihwming'.

At altitudes of 200 to 18C0 metres, wo find weot hill forests on the
upper slopes of hills including hill tops corrcsponding to Champion and Seth's
"Khasi sub-tropieal wot hill forosts™ i.c. 8 B/C2, Hore we can find tho
Saurauja-Bollschmicdia~Phoobe association, dominated by Saurauja ncepalansis,
-8, ponduana, 8, roxburghiana, Phoobc lamceolata, P. paniculata, Boilschmiedia
assard.ca, B, roxburghiana, Schimne wallichii, Quercus sp., Nyssa sessiliflora,
Chinnamomum ceccidodaphne, C. pauciflora, Eriobotry= bengalensis, Echinocarpus
dasycarpus, Mrus lacvigota, Jitsca panamonja, L. scbifera, Cryptocarya

“andersoni, Machilus odoratissima, M. parvifliora, M, bombycina, Ostodes

paniculeta, Lithocarpus spicatus, Engolhordtia SP., Vaccinium dominianum,
Castanopsis spp.
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2.5.3 Coming within the same altitude zone are the forests of Iinus
kesiya occurring in the hills in the North Bastern and Southern part of
+he State alcong with Quercus spp., Pasania, Casbanopsis spp. 7These correspond
to Champion snd Seth's "Assam sub-Tropical Pine Forests" i,e. 9/02.

2.5.4 Between the altitude of 1700 tec 2700 meires, [ wests of Qucrcus‘-Magnoli’é,-
Acer assoclation are <t with., These correspond to Champicn and Seth's
MBast Himalayen Wet temporate forests™ i.c. 11 B/Ci, The dominant charactor-
istic spocics are Quercus lamellosa, Q. ILincuta. Q. glauce, Pasania xylocarpa,
P, pachyphylla, P. truncata, Michelia lanuginowa, M. eampbelli, Fhocbo panicu-- ¥
lata, Schima khasiana, flscodapime dumi~cola, lashanopsic tribuloides, Evedia
fraxind Toliaz, Acer campbelli, Betula alnodes, Prunus cerasocides, Pyrus pashia,
Roso gigantia, Molilna menipurensis, Mangliclia insignis, 1ilicivm griffithii,
Bucklandia populrea, Micholia mant purcnoigs.

The small bamboo drundinaria maling is also met with, in thesc forcsts.

2-5-5 &bove 2700 motres;,; sub alpine vegetation 1g cbserved, with charcecter-
istic specics of Prunus, Fyrus, Lgustrim. Tarus, ldex, Tornstrocmia,
Bucklandia populanca. dcowr campbelli, Magioliz campbelli, Ceshulopsis tribuloi-
des, Bhedodendron madinii, R, jolmstonoonwu., B, man.purscasce, B, wassii,

R, clliotii and Primula spp. Sush arvcaes are of very Lmited exbantb.

2.5,6 Bamboo Bralggs

Bomb:eo bralics of large oxbent ccecur in e Wectoern, Soubth-wes“crn and
North-westorn rparts of the Steto. &naller aro. - 7 bamboo brakos occur almost
all over cxcept at altitudes above 1700 mobres. Ike% o2 the Cachar Tropical
sami-cvergrecen trype of forest in Lhe woshorm parits of the Shate has beon
haclked down for jhum' ond the troe sprcios base given wey to a dense growth
of Melocanna brsitere inteorspersed wivta some elbiap forming hamboos, and a
rare trec haere and thorec. The Xhosi stb--trorical Vet Hill Forests havae also
guffored Trom 'jhum' and have deogoneraited into Lembco bra¥es over largs areas,
I our astial obscrvabions w- fornd - socrs :I0iLudinal 15inmlt Yo all *jham'
cultivation ot about 1700 motres, which aleo sczised to bo th2 starting lovel
for the Fast malayea Vot Temperaste Forest in Manipur. Whother it b~ for
the celevation or the goil characteristics of the wet tomporate forests, thoy
scom to havo beon gpawed thoe raveges of shifting crltivation,

. Bamboos also ocew as an wHorstorey xn tree forests. Aboubt 15 spocics
of bombecos oceur in Manipu:r Stete visz. Melocanna boagifera {M113i), Toinostach
dullooa (Duloo), Partusa balccoa (Pulks bamboo j, Bambusa pzllida (Kala sundi

~Dondrdcalomus hezmiltonii (Petcha bamboo Thop, or Wenop), Meclocanna humilis
(Noli handi) Cephalostachyisn fuchsianum, Cophelostachyun porgracilc,; Bambusa
khasiana, Bambusa ldngiena, Bambusa vulgeris, Bamuapa erundinacca. Fxcept
for Muli, Duloo, and Pectcha, other bambcos occur in small quantitics and in
patches, Tt is scon that muli is instrucsive by nature being a2 runer typo

.2f bamboo emd has a ranarkable capacity to hold its owvn eliminating all other
vompatitors, once the overwood is removed as in the casc of 'jhuming', thus

+ resulting in bamboo brakes over coxtonsive arcas.

»
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2.6.1,

Cane Brakgg:

In places whoro the soil is wot ovor a long period, and is
on 111 drained clay, rich in hwuus, various spocics of Cancs can be
found, Thoy form an imponotrable thorny thicket, somotimos with a
fow trees stending over tham, Tho stoms ore typleally trailing snd
nay go as far as 70-75 motres. A fow palns such as Livistenia., Licnle
ote., 'ond. Duloc Bamboo are found to oceur with the canes. Tho inportant
specios of canc found occurring orc Calemus tonuis, Calomus leptospadix,
Calzrmus floribundus and Gelamus oroctus, Some of thoso cane brekos aro
boing cloared for cultivation notably for 'Pan'! cultivation roducing
tho avoilability of cormercially important conos.

Accepsibility,

Manipur is very poorly served with Roads or any other means of
transport. In fact, the only all weather land roitte Iinking thias terri-
tory with the rest of Idia is Tmphal-Dimapur road (Kational Highway Ho.39)
connecting Imphal the capital of Manipur, with the rail head at Dimapur
215 kms. to the north. This road passes through Karang and Mao in Mend pur
and Kohima in Nagaland. 4s it passes through socme treacherous hilly
terrain, it is always ligble to interruption dus to land slides parbi-
cularly during monsoons {scc road map of Manipur Map Ho.3).

mphal is connected to Calcubtta by dir, with one flight a day.
This facility is also at times disrupted due to bad weather duriug
monscons. The air route overflies Bengladeosh in normal times, as paT
agreement., Therc are no railways in Manipur. If tho passage of goods is
allowed tlhrough Bangladesh by rall, to Calcutita, much of tho gocds, both
finished and rew can be availablc both ways at much cheeper rates, as
Bangladeg~ Railway is just sbout 100 km. away, neor Karimganj in Assem.
The wostern part of Manipur, which is endowed with vory rich forests
of bamboo can be sorved by the railhead at Silchar which is only about
60 lm, from thc Manipur border and ancther 40 km. away is Karimganj.

The road commmication within the State is still worse, ns nod
roads and bridgos connecting Imphal with important towns in the State,
arc yob undor conshorus tion, and the feodor roads from the interior
villages connoecting the State highways are still at the proposal stagos.
The forosts arc not served by any rcad systom. Thore are no !forest roads'
maintained by forost department. Haulage from stump to road side is by
hman or bullock power. Owing to lack of road facilitiecs, the goods
brought in from noighbouring States cost much morce at tho consuming points,
while local products fetch much less than they should to the producors.

The dorder Rood Organisation is doing good work both for consitruc—
tion of now roads and maintcnance of the important oxisting roads. They
havo almost completed the construction of the Now Cachar road of 222 lms,
connocting Imphal with Silchar in Assam, through vory hilly torrain.

The Statec has 232 kms. of national highway, and 580 kms., of Stetce
highuways, which are bitumecnised, i.e. a road density of a morc .04 km.
por sq.km. of aroa. Xt has 389 kms. of district roads which arc of water
bowd macedam, and fair woather roads. It also haos 1242 kms. of othor
district roads and inter village roods, (f.c. .08 km. PCr sg.im. ) most
of which arc not oven joepable. The infrastructural dovelopmont, so for as
roads =nd rails go arc very umsatisfactory ond in ono of the main couses
of the slow dovelopacnt of the arén.
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2,6.2,River Tronspoxrt:

River commnicotion has o limibted possibility for timbor transport
in tho State. The Manipur river is not fit for flooting duo to shallow
wator snd rapids. The Borak river is uscful only in the lower reaches
i.o0., below Jirimukh on the western border of tho State. Tho scection
eom Jirimukh to Tipei.ukh in the south-wost is uscful for flsating bemboos
md timber refts, but it scrves only o snall fringo of the forcst.
However, the uhbility of Borak rivor as o memns of wator trensport cen be
greotly enhenced by blasting the big boulders herc =mnd thore along the
rivor coursec, which impede the smooth flow of bemboo md timber rafis.
These impediments arce locally called 'Hatiyas' ond the oncs at Bora Hatiya
and Sofa Hetiye in particular nced to be attonded to. If this is done,
Borak river can be o very offcctive means of cormunication leading in a
southerly dircction for the inaccessible Tamenglong and Jiribam sub-
divisions,

2.7. Icegnl pogition of forogbss:

Tha total arca of Roscrved Forests is 1,32,9%6 ha. Mn additional
arca of 9,765 ha. hes boon proposed as Rescexved Forcst, 4,12,259 ha. has
beon notificd =g protoectod forests without abridging the rights of indivi-
dunls and commmitics. Howover, a large part of tho forests arc still
undeor village cotmeil ownership ond they jealously guard their forests from
cxploitation. The protecied, and in some ctses the Reserved Forests too,
arc claimed as village council property. The forests arc not proporly
damarcated znd owr survey partics could not in many cases determino whether

an ares was R,F. or not, ond evon local people and forest beat gunrds were
of no help in this respect.

This unceortainty about the lcgal stotus of the forests is a groat
congtraint on the possibilities of development in Fenipur, Before any
large scale forest based industrics can be attracted to the State, a
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satisfactory solutirn to the questicn of ovmership of the forests nceds
to be odministratively worked out.

2.0. Iniurios to yhiech the crop is liablo.

Biotic - Mon -

Tho greatoest demage, that is inflicted on the forosts of theso arcac
is by Men, The hill people clear vast strotches of well wooded arecas, and
waste good quality timber by burning for shifting cultivation, locally
called Jhum, They cultivate the land thus clear felled and burnt for a
period of 2 — 3 ycars, and oncc tho lend becomes sterile after losing the
fortile top soil, they take up now arcas for destruction. This has becn

' going on over a long poriod and vast stretches of accessible arcas which
once supported a luxurious troe growth, have boen reduced to scrub and
grassy blanks. The only forests that arc comparabively free from the

ravoges of shifting cultivation are the Wet Tenperate forests, becausc
of their inaccessibility.
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.- The other form of cultivation is 'Pan Jhum'. Here the people
grow 'Pen' vines after clearing the undergrowth and lopping the branches
of tress hig and small and using the trees for supporting the 'Fan' vines.
Most of the low lying areas, with good tree growth are taken.up for 'Pan'
Jhuming. The repeated clearance of undergrowth in such arcas has greatly
affected the natural regeneration of treoe specics.

Birds:~ J#mong the birds, parrots do much damage to the sceds of Gond—oi
(Cimnamonum cecidodapmme), Smdi (Machillus villosa) and Champs (M.chalia
champaca). Pheasants are fond of cating pulpy fruits of Gendroi. Of all
the birds, Horn bills are responsible for most of the ficus infeslation
of various troes.

Insocts:— Damage by insects is also Jnow to have occurred, mostly in
plantation arcas. Galalaphyla, defoliating Gomari, Hyblaca puera defoliat-
ing Teak, Hypspyla robustd abtacking Poma %Ccdr'éla spp. ) and Margaromia
cadcsalis bording Jam (Bugenia spp.) shoots, Phossur carvimus atteching
Tealk saplings and roots of living jhalna (Terminalia nyriocarpa) aro alse
ancountered. Besgides thesc Boln (Scmcecarpus anacerdium) and several species
arc attecked by defoliators. Weevils arc foumd to destroy seods of Sundi,
Champa =nd Gondroi. Sheoot borer attack in young pine plantations is also
reported.

Firo:- Although firc is not much of a problen duc to sub-tropical conditions
of forest, the burnings for 'jhum' do considcrable damage to adjoining
forests also.

Irregular fellings:- There is no premarikdng and approval of marked trees
before felling. Thus there can bo little control on the location or cxtont
of follings or cnforcaement of workman like cperation by contractors., Mich
usoful timbor is wasted.

Climatos
Forogt:~ Exccpb on rarc cccasions, frost has not caused soverc danmage to
forcst as most of the local specics arc frost hardy. But it dcfinitely
restricts the introduction of frost tender specics in the hilla.

Drought :— Drought is uhcormon. The precipitation pattern is very favourable
to tree growth,

Storms - D::mago to trocs by stoms by way of uprooting and top breaking
is common in the premonsoon windy days. Danago to stonding trces by
lightning during monsocon is alsc common.

Paragitogs— Scmi parasitic plants, Epiphytcs snd Forns have been causing
considerable damage to forests. Ioranthus scurrula, particularly has
’ %ovod doadly in Gemari {(Gmelina arborea) plantotions. The attack of
ranthus on Jarul, Jam and Teak is fairly heavy. Ficus bownd trces are
g vory cormon sight in forests.

Climbors like Dioscorea, Snilax, Ipomea, and in particular Mi.ania
nacrantha a new immigrant to this region has causod heavy damage both in
plantations and in natural forests. A4 Fugus of polyporus spmcies is
-found to- attack Nageswar (Mesua ferrca) sporadically. Root and Stem rot
is very cormon in most of tho oldor treas.
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2.9.Poovnle snd Socio-geonomic Beckeround :

The Stato divides itsclf into two distinet regions viz. tho wvalloy
md the hills for any soclo-cconomic study. Soclo-ceononically there is wast
differcnce botwean the valley and the hills, in cvery respect. The valley is
inhabited by the Manipuris, Imown as "Meitoi™ and the hills by thoe Waga, Kuld
and othoer hill tribes.

The population of Manipur is 1,073,000 the sverage donsity of popula-
tion being 48 sg.km. However, tho valley with 8% of the land srca supports
70% of the population and the hills forming 92% of the land orea support the
balanco 30% of the population. The isclation of tho hills hes resultod in
scrious lack of omployment opportunitics in the hills and poor infrastructurc
with regard to schools, hospitals cte. -

Menipur has essontially an egragerian cconcny with 80% of people
dopendent on agriculture. Though rico production is surplus, 80% of this
comes from the wvalley, where thore is ineroasing pressurc of population on the
linited dend aveilable. Sonmic wheat is now also boing cultivetod ns a sceond
crop by somc enterprising cultiwvetors. )

In the valley, much needs to be dono to relicve the pressurce of 70%
of the State population deponding on 8% of the land arca, which hes resulted
in oxtromoly small holdings, and low' yiolds per hoctarc, as no modern agricul-
tural teochniques can be adopted on these tiny and fragnonted holdings.

To relicve pressurc on agriculture in the valley, all out oncourago—
ment should be given to the poople to develop their hondloorr industry, which
has already established & name for itsolf. Mre and norc pcople should be
induced to take up horticulture, animal husbandry, piggery smd poultry formng.
4s 90% of the population of Msnipur are fish caters, developnent of fisheries
holds vast opportimitics for the people of the valley in the larzo number of
'bocls! (swa.mps) and tanks that oxist and also in the Tmphal river and the many
streams that flow into it.

I the hills the tribals resort to = destructive process of shifting
cultivation, which posos z scrious problon of scil erosion and denudation of
forcsts. These peopla put in cnormous labour for cutting and burning of
forests, to get a small quantity of food greains. It is vory cssential to
divort snd utilisc this oncrgy and manpowor for beottor and productive uscs by
providing an alternate sourcc of cmployment os a means of living, This will
also have the valuable forest rosourccs from destruction, which can bo utili scd
for cstablishing forcst based industries, thereby gencrating cconony, which
invturn will inercasc the cconomice power of people in the hills., This is the
only way to usher in an aliround develoment in the hills. Horticulturce, as o
varicty of fruits cmn be grown in the hills, ond Scriculturc, as cultivation
+of Tassar silk on Quercus scomiscrrata as the host, is foumd to be successful
end should boe cncouraged in the hills ns a saurce of living. This also will
result in scttled cestablishmont ond pernanont cultivation, as against the
progent scmi-nonoadic habit and shifting cultivation of hill pcople, so thot
cormumnity develomoent work like, ronds, housing, hcalth, cducation and cleetri-
clty could be provided for thoir sottled villagos
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2.9.1. Iebour gupocly:

Labour supply in the Manipur valley is plentiful, A4s per the
report of Agricultural labour Enquiry, an average male worker has no
work for 120 days in a year, a female is employed only for 33 days on
ggricultural labour.

The hills however present & different plcture. Ho statistics
are available, but the sparse nature of %he population — only about
15 persons per sq.lm. suggests a great paucity of labour for work in
those areas. The walley people are reluctant to work in the hills for
multiplicity of reasons. large scale forest working thus would require
much planning and organisation in the Manipur Hills,

2. 9. 2 EQWQI' -

Manipur State is starved for power. There are only some small
power plants run by diesel for domestic supplies mostly. The hortage
of power has been a great hurdle to industrialization.

The Loktalt hydel project which is now well on way, is capable of
producing 40,000 KW of electricity. This will be a great boost to
develoment. The plant may start producing in two years' time.

2.9.3. Industries:-

There are no large scale industries in the State. There are hardly
any small industries either, except for a stainless steel shee: processing
factory and a few saw mills in Imphal, catering to local needs only,
Gottage industries like cloth weaving, basket malking, embroidery cater
only to the local demands. Agro industries like rice mills, oil mills,
one sugar factory and one pineapple canning factory exist, mostly catering
to the local demands.

& small timbor treatment and seasoning plant has been put up by

the Forest Devartment in Imphal as a trial project te popularise seasoned
and treated timber. The purchasers are mostly Government Departments.
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PHOTO INTERPRECAT ION, MAPPING., ARBA ASSESSMENT,

The Bell Jet Ranger helicopter of the organisation was first usced for
a general roconnaissance over the forests., It was found that there were
clearly discernihble forest types usually over large areas. Jhum cultivation,

pine forests, wet temperate forests, bamboo bralkes etec, were sharply
differentiated.

Az zerial photographs were not available in time, it was decided to do

stratification by aerial flighta.

The entire area was divided into 1Ef x 1" grids by latitude and
longitude and the grids marked on the 4" = 1 mile topo sheets. Bach grid
intersection was observed by flying at an average height of Z00 m. above

the canopy. Three.grid lines eould be observed at one flight as one

ob8erver in front nawigated =2nd recorded and two in the rear recorded their

own strips. . .

The interval batween the grid intersection on the growmd was approxi-
mately 2 lm. and it was found quite easy to sce that distance as tho ailr was
crystal clear.  In some rare cases the plot- fell on the other side of a
hill, which could be sesn from another point. Thitial flights were at
about 100 lm/h. but after the first sortie we could identify the grids even

at 180-170 lan/h., and that speed was maintained for the remaining sorties.

The grid points were studied for an area of about 2 ha. i.e. a circle
of 80 m. radius. The characters observed were landuse, vegetation and

forest type.
Tho following land uscs were identified.

1. Torest.

2. lericultural tree land.

3. Ourrent Jhum (shifting cultivation of the vear).
4. Pasturc and barren lands.,

8.  dgricultural ecrop land.

6. Oth@rs.

In vegetation, the following types were recognised. Vegotation break

up was done for land usc fForest’ only.

1. Tree Forests (20% stocking and above).
2. Open Forest (Below 20% stocking).
3. Bamboo brakes (Resulting from abandoncd jhums ).

4. Grass banks (caused by degencration of ropcatedly ,ghumed area

or natural formations

- Vegetation types 'tree forest! anmd ‘open forest' were further
classified by forest types into the following six catcgories,
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1. Wet temporate.
2. Pinc

3. Wet hill,

4, Semi evergreen
5, Teak-Gurjan, and
6. Undetermined.

The total area of the State was covared by 4578 grid points.
Of thesc, 393 points were not classified by gerial obhservation as some
were omitted in flying, duc to smoke or fog, unobservable in flying and
also because tho topo maps wore trimmed at the international boundary.

Photointervretation.

Aerial photos were obtained in March 1975, The specifications were
as below.

Task No. Secalc. Periond of nhotosravhv.
837 A %:40, 000 21.10.72 to 28.2.72
652 4 1:40, 000 27.1.72 to 28,12.72

Area/20/60 1:50, 000 9.3.61 to Sept. 61.

" " 22.11.61 to 23.1.62
497 A " 17.12.80 to 8.4.87
636 4 n 16, 3.70 to 18.3.70

The A.Ps wmder Areca 20/80, strip nos. 32,33,46 and 49 werc not
very useful. On scanning the photos the following conclusions emorged.

1. " The land usc pattern as adopted in acrial reconnalssance could
be distinguished.

2. Forest type identification was difficult, oxcept for Khasi pine
which is cloar by its crown, shape, tone and image. All others
had to be clubbed togcether.

5. Deinnsity classification could be done into good {over B60%)
mediu (20-60%) and poor (5-20%). ‘ ’

4, Volume classification was not possible.

view of the above, a key for photointorpretation was prepared,

based on land usc classification as in the field manual, and is given below:

~

1, Forest
2. Open Forest.

3. Blanks, barren land, grassy land-also includes regrowth and shrubs.

44. Bamboo brake.
5, Curront Jhum and Old Jhum.
6. Gultivation, #igricultural trec lamd & habitation.
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Foregh :- Torest arcas with trec crown density more than 20%, and

where land surface is not used primarily for purpess other than forestry.
The minimum arca should be more than 2 hectarcs. It includes plantations,
arca temporarily under stocked duc tc e¢lear cutting, roegencration
fellings, shifting cultivation with regrowth on abandoned sites with
scatbtered treces and bamboos. h

Opon Forest :— Foroest areas with density Trom 20% to a lower limit of
5% with undergrowth of tree species or shrubs of any density and stunted
troe growth. This type of forest comes gencrelly in exposed barren areas
duc to poor soil or duc to heavy biotic intorforence.

Bamboo brakes:— Bamboos of oxploitable stage appearing in the past jhum-
ing areas with isolated tres density less bthan 20% Bamboo braskes are
common zlong North-west and Western boundary of tho survey arca.

Blank:-~ Opecn arcas with trec density beolow 5%; it includes barren land,
grassy land, shrubs and itree regrouth due to repcatsd jhuming.

Jhum :~ The practice of shifting cultivation locally called jhum isa
very common in this arca, The ¢ld jhuns apncar on the A.Ps in a
grey tone dus %o tree and bamboo regrowth. The current jhums

appecar in whitish tone which can be casily rccoznised on 4.Ps. Arcas
under the old and current jhums have becen put under category shifting
cultiwvation "S",

CSulfiyation and Habitationi:- Land uscd primarily for cultivation, arcas
set aside mainly for residential or indusirial purposes viz. villages
towns cities and factories.

Symbols used.

Trece forest F

Open forcst : f

Blan%s, barten land, grassy land,

algo includes trec regrowth & ghrubs B

Bamboo brakas Bb
S
G

Current jhums & old jhums
(shifting cultivation)
Cultivation & Habitation .
Trece Forest with Khasi pine .. PB/F
Open Forcst with EKhasi pino T .. PB/E
Trec Forest with bamboo mdergrowth
Open Forest with Bamboo undergrowth

QW-~gh .Cnhib I

—

’

Densibty Classificatlon. o

Density has been classified into threc categories. This could not be

correlated with the field classification of 5 catogories due to scale
limitations of 4, Ps.

T Densi‘by Code has bean given to Forest "F" and open Forest "rt only,
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Dongity Codg Foras =!
5 to 20% poor 1 £
21 to 60% mod ium 2 oy
61% & up good 3 F

Density code 1 used in casc of open forost "f", 2 and 3 in casc of Forest
arcas "F'.

Examole Ha.1 ¥E
2
Numerator F = Forest
P = Khasi Pinc
Denominator 2 = donsity 21% to 60%.
Examnle No.2 E.B
3
Numorator F = Forcst
. B = Scattered bamboos under trec growth.
Denorminator % moans trece density 81%.and above.

On the above key, 100% photointerpretatic’ of all the arca was donc
exceph some gaps for which no photoa were available.

The 393 wirccorded grid points of aerial reconnaissanco were marked
on the 4. Ps. by matching topo features of map and 4. Ps and wore then inter.
proted for the attributes of land use, wvegetation and forest type where
possible. In those grids where forest types were not identifiable, usc was
made of the grid riference map prepared on tho basis of point reconnalssance
and the grid was allotted to the forest type of the swrounding grids.

3. 3. Manpingz. -

The maps on.which field work was:done were of old survey on 3" = 1 mile
scala. Fresh mapoing .by the survey of India was well underway on 1:50, 000
scale. The deotails of interproted aerial photographs have been transferrcd
on to the baso maps on 1:50,000 scale for 35 map. shesets. For the rcmalning

1T map sheets modern style maps asre under different stages of proparation
and will be suppliced lateor.

(X3

Forecst type map on 1 1 50,000 scale showing different land use and
forest cover types viz Khasi pine in hatchures will be preparcd on Koda line
.pzints. 4s Mmited copices of Forest type maps are required, Ammonia prints
can be made out of the Koda line negative.

., The forest type map is based on photograrhs taken at widely separated
periods.of time. This causes sone discrepanclies as the forests are liable
to be cut down for "Thum' in the intervening period. 4lso, for the area
for which nc photos wero available, no interprotation has beon done. The
assessment of arca from &.Ps therefore is only of topical intorest,

and
cannot be uscd for ostimation of volumo out-turns.
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droa Assosemont:

The dcsossment of area, in view of 1;1’1&4.: hag boon detailed abova,
is not possiblc by planimctric methods. .

t was therefore decidod to assess arca from the grid _poin!; inter-
pretation by acrial Teconnailssancge. suprorted by photointerprotation or
unobservaed points.

The -total geograbphical aroa of Maniopur Steta is 22,386 sq.ka. "
This was covered by 4578 peints. Therefora cach polnt is given g valua of
4.8855 s5q. kms. .

No., of drea in Percentage to

land use points. . Sg.lms. total goographi-

cal arca,
Forost 3102 15,154.94»)7 67.70
fgricultural Trec Land 69 - 337,10 1.51
Crop Iand 849 5,170, 72 14.18
Pasture & barrcn 323 1, 578, 0% 7. 05
Urban sites 60 293.13 1. 31 . -
Current jhum . 375 1,832.08 8.19 .

. 4578 22, 386, 00 100

=

The area under forest is thus estimated at” 15,154, o4 sq.k1. forming
67.76% of the land area of the state (The impression of the forest depart.
ment was that the State has 274 area wndor forest), The annual area undor
Jhtm cultivation is estinmated at 1,832, 08 5q.km. or 8.19% of the, total area
of the Statc or almost the same area as that of the IImphal valley.

e e e e e . e e e . —— e ——— —— e = e e e e e e e

Vegetation Ho, of 4roz in Percentage to Percentage to
Type. points, 8q.kn, forest arca total land arca

Tree forasts 1580 7,821.44 50,29 34.08

Open forasts 843 4,118,511 27.18 18,41

Bamboo brakes 669 3,268,43 21. 56 14.61

Grass banks 30 146. 57 0. 97 0.66

. 3102 15,154, 95 100 67,786
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CHALPTER — IV

FIELD INVENTORY

The main object of this survey was to assoss the growing stocle
by spezies and utility and to arrive at the annusl out expaected from the
arca. The precision aimed at was + 10% at 95% probability level for the
total growing stock.

There are in all 18 Map sheets covering the Monipur SUrvey area.
15 of them are 3" shoets, 2 of them are 1" sheets and one is a z" shect.
BEach of these shects was given a code nimber for 1dentification, as below,

Sheaet Ho. Codg No.
83 G SW = 41

£3 G NB = a2

83 G SE = @3

83 H NW = a4

83 oW = 45

83 JFiH - A8

88 SE = a7

83 K N® = A8

8% W = 50

83 SW = 51

83 L IIW = 52

83 L Sw = 53

84 B MW e 54

84 %/ITW = 55)
83 Q = 56

83 I/10 = 57y 17
84 B = 58 .é__n

Each %" shect has been divided into 24 x 24 squarcs of grids at 13!
interval, Each intersection point or grid point is given a number for
identification, TFor this purvose the left bottom corner of the shect
i.e. the S.W. corner will be numbered as 00 latitude as well ag 00
longitude., Each longitude thersafter i1s given a number from 01 to 23.
Similarly, tho subsequent latitude lines are alsc numbered from 01 to 23
as shown in disgram No,1.

The interscctions of the last letituwde on tho northern border and
the last lozgittﬂo on the eastern border of the shect are not giveon
any numbers/of the adjacent shects. Las they will correspond to 00 numbers
For rcferring to a grid, it is necessary to give the numerical code
of the map sheet and the grid number, for example 43/0207. Tn giving the
roference number, the latitude will be rcad first ond then the longituda,
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Pilot Survev

A pilot survey was carried out after stratification of survey
area by aerial reconnaissance, by taking certain number of grids in esach
stratum to find out the variation in volume under different Forest types.
In all 41 grids were sampled in pilot survey distributed in different
forest types. With the help of results of the oilot survey, it was dscided
that 350 grids in differeant forest types are to be sampled for a precigsion
+ 10% it 95% mrobability level.

P

4.4. “ Sampling Degign,

Tho sampling design was a randaom sampling after stratification,
The sampling frame consisting of grids was laid out on the map at 1f minute
interval as already explained. Each square or grid represents an area of
4.8855 sq.km., in all 350 grids (excluding bamboo brakes) were selected
after generating random numbers with help of random tables distributed under
different forest types. The bresk up of total no. of forested grids and the
no. of grids to be gsampled under each forest type is as below.

Strat Total grids Ho, of grids to be
rata in the strata. sampled in each strata.
Wet temperato 297 50
Pine 500 80
Wet Hill 1349 120
Semi evergrecen 12z2 20
Teak Gurjan 125 15
Bamboo brakes 869 20
4.4.1. At each grid point (the intersections) randomly selected a prlot

of 0.1 ha. was laid out, having ths grid point as its centre (see diagram 2).
The pleot was laid out from its centre (keeping the grid point as centre of
the plot) by taking 22.4 metres (horizontal)in, North, South, East and West
directions, by compass and tave and Joining the ends. Slope corrections
were made on sloping grounds.

4.4,2, The entire plot was cnumerated for total number of trees by
~ diameter classes and number of bamboo clumps by size classes. T case of
non-clump forming bamboos, like Mili (Melocannz basifora) each culm was
taken as a clump.

4,4, 3. 411 trees above 40 cms. dismotor Were measurcd in the contire
~plot as sample trees for height/diameter ratio. Trces from 10 to 39 cms.
diemcter were measured as sanple trees for height,/diametor ratio in the
N.W. quadrant only.

4.4.4. . Data for volumec of Khasi ¥ine was collected with the help of
Barr & Stroud Dendrometer, without felling to trees. i attampt was mads
to0 study volumes of broad leaved species also, but the instrument had its
limitations the measuring branch wood especially in poor visibility in
dense forests. Therefore for the breoad leaved species the volume data
collected for Tripura survey was adopted as the forests are of a very
gimilar nature and quality. Bamboo cliump enumeration was carried out in
the entire plot by clump size classes., Mili was enumerated only over the
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northern half of the plot. Studies in detall in respect of culm size,
growth condition, quality and measurements were confined to H,W, quadrant
only in case of clump forming bambocs and to lorthern half of N.W, guadrant
in case of Mali bamboos. (Ses Diagram Nos. 3 and 4).

The information collected through ground sampling was recorded in
five forms drawn up for the purpose viz. Piot Dascription form, Plot
Enumeration form, 3Sample Tree form, Bamboo Diumeration form and Bamboo
Weight Form. Samples of these forms are given +in appendix, The forms were
designad for data punching on the usual 80 colmm punch cards.

Inplementation

The survey was implemented in the msnner outlined below.

Loy out of samples.

The map sheet showing the lay out of grids aand the randomly selected
grid points or plot centres ware prepaved in thz btase camp and allobtted to
Crew leaders. ¥or each plot to be vackled, a conspicuous end urmistakable
reference point was selected by the crew leaders, frcm where the plots
could be reached with the help of Gompass bearirg, and distance measurement
by chein, tape or nylon rope. Aftcr reaching the grid point which is also
the centre of the plot, the plot was laid out from the Centre by taking
22.4 metres {horizonbtal) in North, Soubh, East and West directions by com-
pass and tape and effecting slope corrections as already explesined.

RBecording of Field data.

The plot zpproach form, which is meant for time study; and help in
check visits later, was filled in by the crew lezder as he roceeded from
the camp to the plot, and as he returned from the plot to the camp, This
is merely descriptive and the information is not eoded.

The plot description form too is qualitative, but is coded for punch.
ing on cards. This form includes information on admini strative divisions,
land usc, legal status of forests, topography, altitude, terrain, aspect,
soil, vegetation, bamboo occurrence; quality and regeneration, biotic
influsnces, past btreatment of the forest and proposed treatment, incidence
of CGrass and fire,

The plot enumeration form is for recording trezes by speclies and
diameters and was coded.

The bamboo enumesration form, which too is, coded; was for recording
occwrrence by density, species, regeneration, flowering ete. Ik also gives
detalls of number of culms by size (d%a,) and age. Damaged, burnt and rotten
"culms were recorded separately. Culn lengths and diameters were recorded
for a sub sample of ‘two culms from each eclump.

« " In the sample tree form all the tree data are filled in. One form is
used for 10 trees. This form is alsc coded for punching.,
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4.5.2,1.Border Tregs & clumpg

The trees, the sbtems of which touched the W, W, and S.W, borders
of the plot wers treated as 'I’ trees and were enumerated. Those which
touched the N.E. and S.E. borders wers cons:l.dered as 'OUl'! trees and were
not enumerated.

4,5.2.2.Lree Data

) For the general enumeration of the trees in the entire plot, only
speciecs and diameter were recorded. Sanple tiees waere studied only 1n
southern half of the N.W. quadrant, {Sece diagram No.4). For these, th
following detalils were recorded.

1. Species

2. Dominance

5. D.B.H,

4. Double barlk thiclness
Total height

Clear bole

Form longitudinal
Form sectional

) Defects

1G6. Height.

{Megsured with the help of Blume lLeiss Hypsometer).

4 4

5
6
7
]

4.5,2. 3. Banhoo E}gta.
Bamboo data was collected as detalled wnder para 4.4.4.

In caso of currcent years culms of both Muli and clump formers, the
diametcer classification was not done, as the growth of culms would no‘b have
bean ccmpleted.

In thc case of border clumps, those which were more than half inside
the plot were included and those which were more than half outside the plot
were excluded.

~ Bamboo weizht data.
Bamboos Werce enumerated according o the following diameter classes:-
2 to under 5 cm,

S —do~ 8 om,
8 cm. and over.,

Apart, from- counting the bamboos under 3 diameter classes, it was felt
necessary to collect the weight data aisc to arrive at the green to dry
weilght ratio.
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The welght of the bamboo culis Was determined by lengtk and diameter
¢lasaes. The welght of switehy culms i.e. helow 2 cn. diameter was not
collected as they were not to be exploited., From each diameter ciass of
each species 2 mabuwc culms were selected and oub at 25 cm. above the ground
and weighed on tho pot to the neares 5 grawres and recorded in the bamboc
welght form. These are numbered sample culm Ilos1l and 2, From sample culm
Mool and 2. From samplc culm No.l of each dianesber class a subesample of
1 metre length is cut from the poriicns of lower 1/3, middle 1/3 and top
/3, The weight of these sub~sanplos was alss balken to the neavest
5 grammes, and recorded in the form on the spobt. These sanples were
hirought back to The camp and Hheir weight reccorded at intervals £ill their
air dry welght was reached. A further sub-sampice by halving the lengths
of each pieccec was brought to the Zone headguarters at Hagpur and was oven
dried to 0% moisturce and the ratio of ovendry welght to gireen weight was
caleculated. T he results arc given in a subsequent chapher.
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e e i e

" DATA PROCESSTHG

The data received in the flald forms was properly documented in the
Data Irocesiéing Unit and codog filled in where-ever these were needed. N
Tre forms wore namial.y chacked for any inconsistency before the dsta were
traasfarred on thz punch & cards. Afber corracting the forms the data
were pwiched on punch caxda, vorified snd err mgsd in proper sequence for
further processing, The ds‘ta onn cards ware bhen Joaded on to magnetic
disk packs for faclilitabing tho calculations of tree and plot wvollumes
and prepa~ation cf stock and stand tablies.

Tapot fox the comouber.

After correcting the field forms, the information of the forms was
trancferred on to the punche cards. These cards were verified on the
verifving machine. and erranged in proper sequence with the aid of card
snrher 2nd eollator. ' The Sotal number of cards punched in cach card design
is given bcelowi-

“

Card_Desien . HMumber of capds
(1) Piot Dezcription (cp o1} . 202
{2) Plot Enuneration (CD oz} 626
(3) Bamboo Enumeration (CD 03) 281
(4) Semple Tree (cD c4) 1294

Thr~ breoak up of tho total geographical arsa of 22356 sq.kn. into the
varimus land use classes,; vegetations and forest types was done from the -
rosulis of acrial recormmelssance supplemented by photo interpretaticn. The
Aved undoi Tra.}"iOLS lend uses, vegetations and forest types together with
thefr 8,5, % srz given in Tables tel, 1.2 and 1.3,

Volume eguations

The local conditions in Manipie did not allow felling of the trees.
Tt was decided that zZoeneral volume equation developed for ™rest of the
spocieas of Tripura be used to derive a local volume equation for a1l the
gpecics with the help of samplc tree data except for Pinuc kegiva. I case
of ¥inusg keusiya the tres volume obtained froii Barr and Stroud Dendrometer
measwrameitts by Feresk Research Institute werce used for deriving a general
volune eqguation. The following forms of equations werce tried for general
volmme aquation.

(1) Vv = a +bD°H
(2) V/DPE = a +b/D°H
- The following cquations were selected.
. . v — = 2ir ;
(1) Finus kesiya oEE = ~0,0137687/D"H + 0.254694

{(2) Rost species v -0, 0000282 + , 314553 DYH

Tripura

)
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Diameotoer over bark at breast height and height of sample trces were
substituted in the above equations to estimate semple tree volumes.

From the ssmple tree volimes and the breast height diameter (0.B9
of the corresponding trees, local volume equations of the following form
were tried,

(1) v =a +w0°
2
(2) 25 =a +b/D

(3) /T ==a +1D

The following equations were selecked.
(1) Pinus kesiya WV = ~0.200251 + 2.927166 D (Diameter in metres) \

(2) Rest of species \/V_. -0.226400 + 2.935870 D (Diamcter in metres)

The Barr and Stroud Dendrometer reading in respeect of the undermentioned
specles were enough to derive volumc cquations. However these did not cover
sufficicently large nimber of trees and therefore could net be used for wvolume
assessment™in gencral, They are given here to be of help in arriving at
volumes of single trees, whose diemceter and height is known,

1. Diptorocarpus turbinatus V = .0186668 + 0.405198 D*H
2. Dipterocarpus tuberculatus V = —0,011395 + O, 398452 D°H

0.089102 + 0. 315044 D°H

fl

3. Duabanga sonneraticides v
4. Melanorrhoea usitata ¥V = 0,080212 + 0.3063533 DK
(Both height and diamcter are in motrss in these cquations).

Tree volume

The underbark volumc of each emumerated trec was caleulated from the
selected local volume equation and the over bark breast height diameter
on_‘.“ the trec.

f’lot Volume

The plot volume was obtalned by adding under bark volumes of all the
enumerated trees in a plot.

Stand and Stock - -

i -

i While enumerating the plot, each trec was classificd in five availabi-
Lity classes viz. Silviculturally and Economically available, economically
not  available, silviculturally not "available and dead but available. Stans
and Volume per hectare by diamcter and specices wera estimated for cach
availability, vegotation and forest type. However, it was found that due
to lack of expericnce of this type analysis our crew had misjudged the
availability status in many cascs. 4s such the analysis of availability
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was given up. The stems and volumes per hectare arc given in Tables

5.0.0 o 3.4,5. and 4.0.0. to 4.3. respectively. Total number of stems and
total volume for each vegetation (tree forest and open forest) and forost
type were also derived,” These are given in Tables 5.1.1. to 5.8.3%. and
6.,3.1. to 6.2.3. o trees of 'Dead but availasble! class were encountercd.

Standard Frror

Stendard errors expressed as percentage for the estimates of area
ere given in Tables 1.1., 1.2. and 1.3.

Standard errors for the estimates of volume in different forest types
of tresa forest and open forest are given in Table 2.1. and 2.2.

Bamboo Yield

The cccurrence of clump forming bamboc was given in 53 plots oniy.
Hence the calculations for clump forming bamboo are based on 53 plots.

Occurrence of muli was noticed mainly in banboo brakes. Area under
bamkoo brake was talken as the area under Mali,

Muli Bambgo.

Total number of muli culms were recorded in the Northern half of
each plot. These figuwres provided ostimate of the total muli culms over
the entire bamboo beaoring arca.

The dotailed cnumerations of muli culms oceurring in the Northern
half of the North-West quadrant wore done by age (current seasons, 1-2
seasons and over 2 seasons), soundness, and diameter (less than 2 cms.,
2-5 ans.%£5-8 cms. ). This data over all the bamboo plots provided tho
proportion of culms in different age classes, soundnoss classes and diameter
¢lasses. Thkese ratios were applied to the total number of muli culms
enunerated over the entire area, to ostimote the number of muli culms in
different classes. The no. of culms/ha. by age and soundness arc given in
Table 7.1.

Slump forming

The total number of clumps in each plot werc enumerated along with
tree onumeration. The data over all plots provided the cstinmatc of number
of clump/ha. All the clumps in the Horth-west quadrant of each plot were
enumerated in deotail by age (current sgasons, 1-2 scasons and over 2 scasons)
and soundncss (Green sound and green demaged, Dry sound and dry damaged,
end deceyed) and diameter (loss than 2 cms, 2 to less than 5 cms, 5 to less
than 8 cms and 8 cms and abovo). This data provided the number of culms por
-clump in diffcrent categories. These figures when multiplied by the number
of 2lumps/ha. gave the number of culms/ha. in the various categories.
Standard error cxprossed as porcentage of muli culms/ha., clumps/ha. and
green welght of culms have also baen derived and ara glven in Tablc 7.0,
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Green weight of bamboo culm in diamcter classes 2 to 5 cas., 5 to
8 cms, and 8 cms. and over was available from the felled culms of thesc
clesses. The groan weight of a culm wes converted to air dry weight by
applying tho following porcentages. The air dry weight = oven dry weoight
+ 10%, end the table below gives the fisures of air dry weight percent.

2=5 cns 5-8 cms. 8 cna., +
Mali .63.82 57.73 -
Clump forming i 52.03 50,34 40,77

The following weightagcs were given to the different conditions
of the culm for determining the weight of a culnm.

Groan sound 1.0
Grocn damaged 0.5
Dry sound -~ 2.0
Dry damaged - 1.0

Decayod and fire damaged 0.0

From the above weightages, the average air dry woight of a culm
and the no, of culms/ha. the average air dry weight of bamboo culms
rer hectare was dotermined,

!

The results of bamboo dry weight per hectare by age and soundness

are given in Table 7.2.

Consolidated rosults on Mili and clump forming bamboo are given
in Table 7.0. -
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GHAPTER .. VT

RESUIT S OF SURVEY

Anea:

The total area of the Stato is 22,366 sq.kas. of which agricultural
crop land constitubtes 14. 18% or 3,170.72 sg.lms. and agricultural tree land
condgdtutel. 51% or 337.10 sa.lkms., the oxtent of current jhum is 8.19% of
the total erea or 1,832.08 sg.lms. Forests, which includoes tree forests,
open forest, bomboo brakes and grass banks within forost, constitute 87.76%
of tho area of 15,154.94 sq.¥ms. Othor land uses arc given in tablo 1.1
along with the standard-crror percents in tho cstimates.

Vegetations:

Ienduse — 1, i.e. forest has beon subdivided into 4 vegetational

— types and the break up is given in Table 1.2. Trce forest with density
over 20% occurs in 34.08% of the total land arca gr 50.29% of the arcea under
landuse — forest. The total extent is 7,6,21.441:1712. Open forests i.o.
having density botwcen 5 to 20% constituto 18.41% of the total land arca
or 27.18% of tho forest area. They extend over 4,118.51 sq.¥ms. Bamboo ' -7
brakes which are results of shifting cultivation constitute 14.61% of tho
total arce or 21.56% of the aroz under forest. They extend over 3268.43
sg.kms. Grass banks occur to the oxtent of 146. 57 sq.lMms. They appear to
be a further degradation of the bamboo brakes due to continuous Jjhuming.

6.3. Tt is interesting to comparc the total currcent jhum of 1832.08 sq. kms.

with total aroa of bambooc brakes i.e. 3268.43 sa.kms. It is wmderstood
that & jlum arca is cultivated for about 2 years before a new area is taken
up, it thercforo appears that the 'jhum cyvele! is aprroximately € years,
and the people probably come back to the same place for jhuming near about
the 7th year. The hypothesis is further strengthened by the analysis of
age class of bamboc which is given later in the chapter.

Forcst Types:

Table 1l.3. shows the distribution of tree forest =2nd open forest by
forest types. 5 types of forests have been recognised as described in the
earlier chapter. Tho wot temperato forests constitute 16.86% of the total
arco undor tree forest and 4.03% of the total area under open forest. Tho
khasi pines occur overld51.41% of the tree forest and 64.41% of the open
forest., This constitutes the major type of foraest in the State. Scnmi-
evergreen forest ocewrs over 5,77% of tho tree forest and 4,98 % of the
open forest. Teak-Gurjan type of forest is found over 6.05% of tree forest

* "and 3;8% of the open forests. The arca dotalls may be scen in table i.3.
~ Tho percentage of scmi-overgrecn forost is low because most of it apparently
41.has' been converted into bamboo brakes duc to repeated jhumings.

~Although a forest type called Teak-Gurjan has been identified in this
arca sccording to Champion and Seth's classification, our crow 4id not
come across a single tree of naturally grown %ecak in this stratum.

/ 14.94% of the tree forest area and 22.42% of the open forest area.
Hot Hill type of forests occur over ..
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8.4.1. Distributicn of Volume/ha, by forest tvoes
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6.4.2.
6,5,

Table Mo. 2.1. gives the analysis of volume/ha., standard error
percent and area estilmates under each forest Hype, and tetal volume in
the forest types with standard errcr of the total volume., The webt temperate
forests contain the maximum volume/h#, i.e. 123.150 m5. Ths next in volure
are the semi.evergresn forests with 9,095 m3/ ha, followed by wet hills
having 90,720 m%/ha. and Tesl-Gurjsn having.7i.39 m3/ha./with a standard
error of 10.2%. The total volume in the tree Torest is 6§,80,77,800 md with
a standard srror percent of 10,4. ; i -

The open forest typg of vegetabion.shows a voiume of only 5.653 ms/ha..
in wet temperate, 5,342 m°/ha, in pine forest, 14,018 mg/ha.., in wet hills
forest, and 10,522 m5/ha. as the weighted average over the entire open
forest stratum. Theo figures are quite indicative of the wvast difference
in the volume/ha. between the tree forest and the open forest strata.

It is apparent from the volume figures that the open forest type is unsuita-.
ble silviculturally and economically for working as productive forest and

" therefore is gubsecuent considerations they have not besn considered as
=) 2’

productive forests.

How to develop these open forest areas for forestry production is tho
domain of Forest Manager, and hence it is not dealt with here. The soil and
climate are so good that any of the fast growing species could be grown
withou, much difficulty. The biggest bottleneck is likely to be the objec-—
tion from the tribals, which would need extensive publicity of a highly
convincing nature.

Digbribution of stems/ha.

Table Ho. 3.0,0. to 3.3. give the distribution of stems/ha. by dia-
meter classes and species for various vegstational and forest types.
Vegetation type 'grass banks' contains a mere 4.705 trcos per hectare,

The wet tamperate forests bear 331,102 trces per hectare in the tree forests,
but only 58/ha. in open forests (below 20% density). The pine forests

bear a total of 259,993 trees/ha. in Trco Forest and 39, 999/ha. in open -
forests. For the Wot Hill type the figures are 323.48% and 38.179/ha. res-
pectively. Teal-Gurjan forests have %17.775 trecs/ha. Ho samples of

open forest appearcd in this forest t¥pe. The open fdrest stratum with
donsity loss than 20% is not amenable to working as a whole except under
schemes of plantations. The stratum is therafore not. considered in assess—
ment of the cut. .

Di §t;;‘ibutio'n of e ¢

Table Hos. 4.0.0. to 4.3, give the distribution of volimne/ha. by
diameteor classcs and spocies for various forest type in the two density
classes. <The—yolume in the open forest is very low compared to that in
troe forests. The. standing volume in Grass banks is 4.889 mS/ha,

A comparison of the ¥Yolumes in Irec forest and open forest has been given
in an carlier para in this chaptar.
r

Distribution of total stems by diameter classos and spccies and
distribution of total voluwre by diameter classes and specles arc also given
for cach forest type in the table nos., 5,1.1. to 5.2.3. and 6.1.1. to 6.2.3,
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Bamboo:

Both clump forming and non clump forming bamboos are available
in Manipur State. I!Muli bomboo (Mglocamma hasifors) which does not form
clhmps is found mostly in bamboo brakes oxtending over 326,843 ha. The
averago stocking of Muli bamboo in tho bamboo brakes is 10,827.4 culms/ha.
The break up ¢f this number by agé and soundnoss is given in table No.7.1.
The S.E, for no. of culms/ha. is 23.29%4 )

A perusal of this table will show that 14.2% of the total culms are the
current year's recruitment in sound condition and 0.9% arc damaged i.e. the
annual recruitment is 15,1% of the total growing stock. Mali between one
and two scasons old in sound condition constitutes 28.3% of the growing
stock and 3B.4% are over 2 seasons old. Th addition 4.9% grecn and damaged
bartboos belong to one to two seasons age group, and 11.8% dry sourd and dry
damaged bamboo may be presumed safely to belong to the over 2 seasons age
group. The sge class distribution therefore is the year'!s culms 15.1%,

1 to 2 secasons 33, 3% and over 2 seasons 50% Unusable make up the rest.

If wo assume that the life pericd of Muli bamboo is aprroximately
6 to 7 yoars, it will be seen that the amnual recruitment is in, almost,
correct propertion to the total growing stock. This would mean that the
ammual inerement itself could safely be taken as the annusal yield of
bamboo. The jhum cycle in the case of muli forests has also been caleulated
at approx. & to 7 years which coincides with the life period of muli,

6.6.1., Clump formine bamboo.

The following are the common clwmp forming bamboos in Manipur:-

1. Dendrocalamus hamiltonii
2« Dendrocalsmus strictus

3. Dendrocalsmus longispathus
4. Teinostachyun dullooa

5. Bambusa balcooa

Dendrocalamus hamiltonii is the most common specics among tho clump
forming bamboos.

6.6.2. Area apd Growing Stock

-
Iy

.
3

Calculation of arca for clump forming bamboo is detailed in tablo 7 3.

This has boen arrived at from the proportion of grids in which clump forming
bambcos occur out of the total grids sampled in cach forest stratum. Tho
total arca of clunp forminz bamboos cone to 459,439 ha, The average numbor
of clumps/ha. is 64.151 with a standard error ¢t I8.09%. The nuiber of
< culms/clunp work out to 15.725 with standerd corror 12.36% The total number
of culms of clump forming bamboo are 1008.77/ha. with standzrd error percont

21,91, The average green weight of muli culms. of 2=5 au. dimmeter class is
. 3913.333 gms. and the standard error was 1.65% For tho 5-8 cm. dismeter
class of mull the weight was 9158,4091 ‘gms. with standard error of 4.9 %
The average grecn weight/culm for clump forming bamboo was 5635,490 gns,
for class 2-5 oms., 14122,784 gms. for dimmetor class 5-8 cmsS. s and
34842, 307 gms, for diametor class of 8 cus. and over. The S.E., pcorcent
for culm woights were 6.48, 5,18 and 7.74 respectlvely.
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A perusal of table No. 7.1 for clump forming bamboo shows that 15.1%
of tho total culms are the year's recruitment in sownd condition and 1.5%
arc in damaged condition i.e. total recruitment is 16.6% of the total
growing stock. The sound culms of 1 to 2 scasons age arc 19,6% and damaged
culns formed 9.8%, i.o. a total of 29.4% culms belong to this age class.
The dry sound and dry demaged add up to 16.4% and may be classificd togo—
ther with over 2 secasons old culms of which green and gound culns constitute
Z2.4% of the total growing stock. Thus tho age-wise composition of the
clump is current year's 16.6%, 2nd ycar 29.4%, and over 2 scasons 48,8 %,
The life period of clump forming bamboos also varies fram 6 to 7 Foars
and again the annual recruitment appears to be in correct proportion to
the growing stock and the 1ife poriod. 4As such even in this case the annual
recruitment can safely be taken as the annual cut.

In the 1 to 2 scasons age class the slizht over stocking appears
to be due to wrong classification of over 2 seasons culns in this category
in the field. HNormally the two year old culns should have been nearly
same or slightly less than the recruitment of the ¥ear, becausce there is
mortality.

6.6.3. Alr Dry Weizhi

As the result of cxperiments carried out by us the percentage air dry
weight (oven dry + 10% moisture)} to green Wwoight at time of felling was
found to be as below:-

2t05cms._ 5 to 8 ams. 8 cms. +
Muls 63.82% : 57.83% ; -
Clump forming 62.03% 50,34% 40, 77%
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CHAFTER . VIT

DOTENT TAL AMHUAL CUT

7.1. ZEregent Management.

s2al

Bescause of the psculisr lsgal position df the forests, the working
of the foraests is in a very rudimentary stage. Mznagement systems are
usually of selection-cum—TImprovement type, but that also cannot be correc-
tly followed. Only selection of the most desirable tree is the usual method
of harvesting. o data is available on the theoretical rotations, rate of
growth etc, of any species.

The forests are well stocked, are wmeven-aged and there ig dilstrilct
fall in the number of trees per hectars at 4049 cm, diameter in all forest
types except wet temperate which is the result of exploitation in the past
and present for local needs. The fall occurs at 50-59 cms. dia, in the
wat temperate forests which are found at higher elevations.

Future Monagement,

Tt is not expected that the manpower resources of the State will
permit any intensive manasgement of the forest in a blg way. Selsction will
remain the systam in vogue may be for the next ten to twenty years over
most of the area., Our proposed cut is, therefore, worked out on this mcdel.

For determing the potential ammual cut Smythies' safeguarding formula
has been used. In this formula, the r~otation is not involved, as thers
is no guide to the acceptable rotations in these forests.

There is also no guide to the number of years needed for the pre~
selection girth class to pass into the selection girth class, in respect of
Manipur. But for the forests of Tripura 2C years has been considered as
the period in the local working plans. In Manipur 25 to 30 years has been
assumed as the forests are much densér than Tripura, and soils somewhat
POOTEr,

There is no rule as to the length of the felling cycle. Generally a
20 to 30 year cycle 1s adopted in selection forests. Tt is considered that
in Manipur 30 years may be an acceptable period for the forests to be
gone over,
‘Gmythies! formula takes into consideration the imbalance in the distribution
of trees in dlameter classes. The economics of exploitation at present
allows only the removal of the largest diameters. The working plans of
Manipur have prescribed a 60 cm. dim. for semi evergreen and wet hill types
of forestss The wet temperates are longer lived spccies and can grow to
darger sizes hence the dismeter for class I may be placed at 70 cms. for
the wet temperate forests and 50 cms. for the other forest types. The

JTiezrt lower diameter class will be the pre-sclection claas,

The mortality percent 1s assumed as 25% in passing from pre—selection
to sulection dismeters.
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l 30 or 25 years i.e. time taken for class Il trees to go into Class 1.
- 30 years felling cycle. '
no. of class I tree-s.

25% i.e. mortality percent due to deaths, illicit fellings, ard
8l lvicultural retentions.

[
0o

7e2.2. On the sssumption of 30 year felling cycle the percentage of trees that
passes from Class II to Class I during the following cycle is

x =f (IT . 2% of II)
t

or _30 ( IT-25% of II)
30

or x = 75% of IX

Ir 't' is 25 years

then x =6 ( 75% of IL )
5

The formula then is

Tield = ( X ) of M,

Class T +x
2

When ¥ = no. of class I trees _.a Felling cyela,

The potential cut has heen worked out on this formula., The total
no. of trees in each girth class is given in tables 5.1s1 to 5,1.5.

7.2.5. On the abPove Baid premises, the potentiazl annual cut from the forests is
worked out be=low,

7.2.%.1. Wet,_Temperate Forests.

Total Selection trees abowve 70 cm, dia,
= 9?8,752 i.a. Class ;.

PrerSelection tree 5069 cm. -dia.

= 856,513-1.e. Class II

= = i__(II — Z% of II)
.t X

or x =_30 (856513 —~ 29% of 856,513)
ES) - .

- -

or x = 642335
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Yield = ~< x M,
Class I +x_
2
= __ 648385 _x N
298752 + 321182
= _..64235 = x 33292
1319944

0.4867 x 33292

all

Il

16203

or say 16200 trees per year.
© Most of these trees would come from the 100--109, 80-99 and
8089 cyp. dia, classes during the first felling cycle and in 30
vears a total of 486000 trees would be available, This means
all trees of 100-102, all of 90.99 and about half of 80-8? cm, dia,
trees will be harvested during the cycle. The effective selection
diameter therefore will be 80 cm. o.b. S

The annual cut is distributed in accordance with the percentage
of these diameters in the crop.

Vol/tree n® Totsal m°
) Vol‘lIrne-
i.e. 10CG-109 = 2378 tress 7,508 17839, 22
90-99 = 9512 trees 6,339 60776,4%2
80-8¢ = 4312 trees 4931 21282, 292
15,200 trees 99,878.64

Thus the total out—turn in this forest type is 99,878 m>
paer year, This is broken up infto the various utility classes as
below, based on vercentage of each utility class in the trees.

As no tree feliings wecre possibvle in Manipur, we have adopted
the utility percentase from the Tripura studies, From the total
volume of each utility in sach dia., class above 60 cm., we have arrived

at the following percentages of each utility in total trees over
60 cm. dia, 0.bs

Plywood 17.9% i.e. logs over 40 ch. mid dia,
under bark. -
Timber 6.6% i.8. logs 20-40 cm. mid-dia, u.b.
Pole 1.6% i.e. 10=20 cm. —do-
Pulp + Fuel 66.1% down to 5 cm. dia., o.b.
Yo uwtility 7.8% Generally stump + rotten parts i.e. cull volume.
100, 0
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Applying the above percentagess to the total volume yield
we get the following volumes in each utility class in this forest
type.

Plywood : 17878.276 m”
Timber : 6591. 990 n°
Fole : 1598,058 n°
Pulprood : 66019.781 m°
no  utility : 7790,533 m°

Checking the yield of 93,878 n> against the total standing
volume of 158,223,504 m° for this stratum, the theorstical Rotation
by Von Mantel's formula ( y = 2 GS ) works out to 316 years. Thus

R
the yield is in no way an overestimate, The safety margin is alsc
necessary in view of the Silvicultural requirements of these high
level forests as many trees otherwise harvestable have to ba
retained on silvicultural grounds.

The Pine Forestg,

In the forests of Pinus kesiva, which are at a lower elevation
than the Wet Temperate Forests and which are also a little more open,
the 't! i.e. time for all trees to paass from mre—selection Lo seloce
tion class is assumed as 25 years. The felling cycle rem=ins the
same i.e, 30 years, and Z% is also the same i.e. 259 incTuding losses
by fellings etc, and retentions dus to silvicultiral non-availability,

. e x = _30 (IT-25% of II)
) 25
or 6. ( 75% of IT )
5

Clase§ I are 50 cm. & over,

Pre—sclection dia. class:s Class IT is 4049 cm. This
assumption is based on the obseryations in the field that tress
beyond 50 cm, dia, are very few. The yield is caleculsted sona—
rately for Piaus kesiya and ths rest of the species in pine stratum,

v

Pinus kesiya

x =_6 (723540 x 3)
-5 __ 4
= 651186 -
oy o= pi x N
Class T + x
- - 2
N = 578741 . 30 = 19291
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- 651186 x 19291
578741 + 325593

= 15,891

i.0. 13891 trees of 50 em. and over will be available every
year,

Of thése 17.7%% will be of dia, class 80-89 and 82.64% of dia,.
class 50-59, Two intermediatc dia, c¢lasses have not apocared in
the sanmple, .

Tho ‘avorace volume/tree for 80-89 dia, class is 5.508 m> and
for 50-59 crme dia, = 1.982 n°. Thils the total volune available will
be .

2411 x 5.508

11480 x 1. 962

13279, 788 n°
£2523.760 m°

I

Total  =%5,80%.548 m°
The total g.s. under P.kesiya being 4717745 m5 the rotation for
this by Von Mantel's formula works out to 282 years. Thig confirms
that there is no over estimation. The actual rotation would be much
lower than this.

B

NS information is available about the utility break up of the totalwlume
under PBinug kesiya, Studies on P, ermandii done by the Bast Zone of
this organisgtion indicate that in 50-59 cms. dia, class, the percentage
of pulpwood (i.c. under 30 cn. dia) to total usable volume 18 32% and for
80-89 cng. dia, class it is 20,.,5% The no utility wvolume is found to be
7.8% in our studies constant over a wide range. Applying thase percen-—
tages to the total velume under each dia. c¢lass the following breakup
is arrived at :

Timber ubility i.ce. 5

wood over 30 cm. diam. 1, Db,

23UT7.612 m

Pulpiood utility I.e. wmder = 206 3, 260 m5
30 cm. dia. and dowm to 5 cno.
de0Cabe
s
No utility =  2792.676 m°

Total 35803, 548 1°

‘Broad leaved trees in Pinus kesiye forests,

. P kesiya forms 23.6% of the total no. of troes in the Pine stratum

but Iin volume it constitutes 51.8% of the total, The utilization of -
broad leaved species in this stratumn is similar to that in other

strata but very different from that of P. kesiya. Tt appears that

the broad lsaved trees in this stratum alsc are very few in tho unper

dismeters and so the same diesmeter i.e. 50 cms. is takeon as selection

diamcter. In class T there are 289,29 trees and in class II i.e., 40=49
cmas. there are 361,619 trees.
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Applying Smythies’ safeguarding formula the no. of trees
to be cut are as follows :

x =_6x ( 34 x 361618 ) = 325,457
5

and y= 325457 x  9643,2
289296 + 162728.5

= 633 trees,

The distribution of thess trees into diameter classes in
harvesting is as below for the whole felling cycle.

9092 cm, 72324 trees
7079 Qs 135996 trecs

and therefore per year

90-92 am. 2411 trees )

: Total 62435 trecs.
TO-79 cne 4533 trees ;

rd

The effective selection diameter ig thorefere 70 cr. o.b.

The volme pef tree 1s 6,126 m> in 90-99 cm. dia, class
and 5,848 n™ in 70-79 em. dia. class. The total volume avellable

gnnmually is thus %2212,770 mz. The utilitywise breakup of this
volume is as below:

Plywood 17. 9% 5765, 948 1o
Timber 6.6%" 2125, 992 no
Pole 1.69 515,392 n° ~
Pulp 86.1% 21292,132 n°
No wbility 7.8% 2512.536 n°
Total 100 52212 n°

By Vom Mantel's formula the wotabion at this level of explaitation

for broad leaved trees in Pine stratum works out to 273 years, as
against 262 years for Pine,

The Wet Hills Forest,

. Those are luxurisn®t forcsts at the same eleva‘i;:ion as the. Pine
foreésts. The diarieter for the class I trees i3 asguned at 50 ens.

end the time +to pass into this élass from the next lower class
1s assumed as-25 years._
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Z% = 25 i.e, nmortability etc. in passinz to next class.
The total no, of trees above 50 cns. dia, are
) 3,123,594 = Class 1
The total no. of trees of 40-49 cms. dia. are
5,654, 918 = Class IT

N = 3123594 -~ | 30 = 104119.8
x =6 (3 x 3634918 ) = 3271426.2
5 4
vy = 3271426 x 104119,8 = 715,69 trees

3123594 + 1635313

The total yield in 30 years will be 2,147,070 trees, which
will consist of all trees above 70 cm. dia., and 329,414 tress
from 60-69 dia. class out of a total 624,562 trees in that class
or nearly 50% The actual,exploitabl__fi dia therefore works out

4o _be 60 cr. o.bs although Class T included troes of 50-59 cri.

B e S A AL A,

The annual yield will therefore be

100 +dia class ~ 11263 trees av. vol. 13.837 no
90..99 " © -~ 13256 " ay, "  §,123 no>
sggg n 0 - 15150 " ay, " 4,824 ;m°
70.79 M n - 20819 " ay, " z 594 o
6069 M N ~ 10981 " ay., " 2,616 n?

The total volume available is therefora 415, 095 n5 which
is brok?n up into the utility classes as below, on the sane
rroportions as used for other types ¢

Plyvood 74301, 647
Tinber 27396,1%8 n°
Fole 6641.488 1o
Pulp 274576,473 m°
No utility 32377,254 n°
Total 415, 095 0>

The total vo%me in this stratun is 35545935 n° and annual
¥ield is 415093 m*, On Von Muntel's formula the rotation works
out to 171 years which confirms tha

St i t our yield is not ex si
The actual rotation silviculturally nay be near--150 yea;ZeSﬂve'
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7.2.3.4. The Scni-Evergreen Stratum.

This stratun oceurs at the lowest elevations and

forest is left in =a very few localities,
fay be sane as in the Wet Hill type.
redain the sane as also the 2 %,

good and rate of growth
fore 'f?! and fr¢!

Class I trees are taken as

rrevious stratma,

the original
is quite

The vegetation >
There—

the trees above eni. dia. as in

Class I trees = £C8,763 )
Class II (40—49) = 328, 216
0= 20252
) x = works out to 30.594.4
304394,4 x 20292.1

" and y =

The yield in 30

classes,

TB08763

yedrs will be 243515 trees,

harvested by renoving all trees of 100 . 80-89 and
and 6,779 trees only out of 238,734
The offective Soloction dia., thersfore is 50

+ 153197, 3
8, 117 *trees.

which ean bhe

70=79 e, dia.
trees of 60-89 cre dia,
CMe b., which is

alsoc the prescribed dianmcter
Sion where these forssts. gec

in working plan for the

Westorn divi-

The annual yield will be as follows =

Dia,class No. of bre volune/ - Total Vol,
. CI1,. trees, tres 3 3
- — = o
" 100-109 : 3zg83 8. 3512 21355.49%6
8089 1127 5,419 6107,213
7079 3381 3,605 12188 .505 s
60-69 225 2,818 636, %
Total 8117 traoes 40, 286 nd

Checked by Von
this strat i,
silvicultural

¥ield is not excessiva,

Mantel!
the rotation wo
rotation may be

=]

Tha uti Litywise broakup

Plyvocd
Tinber
Pole

~ Palp
No utility

Tetal

-
-
-
-

rks cut to 214
about 175 vears or Sc¢ and agsain our

formula with the total volume in

Years, The actual

of the total volune is as below =

7211,194
2658,876
614, 576
26629, 0456
3142, 308

40, 286 03
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7+2.3.5. Teak Gurjan Stratwm,

This is the poorest of all broad leaved strata. No trees
of lsrger diameters than 80 cm. were found, Wo teak tree was
found in the stratum,

The 'f' and 't' and Z% are as in the revicus strata.
The class I tress are taken as from 50 cn. dia, and over and
class IT as 40-49 cr.

Total class T = 408174
n " IT = 563327
vl = 13606
x = 596994, 3
and ¥ = 586994, 3 x 18308
408174 + 298497.15
or ¥y = 11,424

In 30 yeara 344829 trees will be avallable i.e. 21l of 70-79
and 60-89 and about 60% of 50-59 class, The effective selaction

digmeter will be 50 cm, Qabe the annual cut will be

Dia, class Ho. of trees Vol/tres Total volume
50-59 6392 1.866 11927.837
6089 1701 R« 730 4615, 194
7079 3401, 3.850 13095 .864

11494 29,669 n>

Checked agalnst total volume 3278608 m> in this stratum
by Von Montaells formula, the rotation works out at 221 years,
- \

The break up of the total volunme into utility classes ig
as below = .

Plyvood .o 5310,751
Timber -s 1958,154
Ble . 474,704
Pulpwood .- 19611, 209
No utility . 2314, 182

Total . 29,669 n°
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7o B Total fnvnusl Cubt 2 THimber.
Te Bala The total utilitywise availability of Lroad ieaved wood from
the Manipur forests is therefore tabulated as below :
- . 5 T ) B
inm -
Teility Wat Pine Vot Zeal Tealk
Tempo-— (krond hilli Fvar— Cizrjan Total
Stratum rate, laeaved gracn
Trea
E onl A )
Plyvrood 17878 5766 743502 7211 5511 110488
Timber 3592 2128 275 2352 1.958 40731
Pole 1553 515 8642 Ly 475 W75
Pulp & Fusl 66C3 21292 274578 53022 15511 407928
No ubility 7790 2513 Ba377 Bi4e 2514 48135
Total 98373 FR212 415083 40283 25869 617133
7e B 24 The ubility breakup of conifercus Simber Fnus kesiya into

timber; pulp _ fusl snd Tno ubility!
tad from the vtudies on Binus

this region. Based nn

volune of coufifercus timber is as below 2

Fine tlanber

giroups as below has been adop-
armandii of Lrunachal Pradesh by the
Bastern Zene. Thie is tho only conifer studies for this data in

thic data the break up of the total available

22048 m°

Bins pulpwood/fuol 905 5 m5

lio wiility

T

|-

dnnual Gut of Bamboogs

A3 explzined in the mrevieousn Chapter,

e

2792 n°

55, 8U% 119

tha sustained annual

Yield of hamboos is taken as, the annual recruitnent, which is about
15% of the %otal, stock, The yield worked owut by the State Forest
Department aloo is 1/6th of the growing stock,

ds in this we have anzlysed tHe growing ssock by age and

as silvicuiturally not

diametor classes, we have a brealkup of the dianecter
the harvestable age class. Wo considar culms under 2 cm. dia.

available,

distribution in
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The annuzal recruitment has not been classifisd into

diameter classes, as the tine

of sampling for assessing the

weight of the recruitment at maturity we have distributed them

by the diemster class

ercentage in the harvestable class

then

applied the green weight and dry weight factors of each class and
computed the air dry weight in tonnes per hectare, of the annual
vield, and this multiplied by the area of the Dbrmboo stratum gives

the annual availability of the bamboos,

below 2
Mult banboo (Molocanna basifera)

The details are given

The percentage distribution in dia. classes of matura culms

is as below :

Under 2 cm, dia,
2 to.5 cn, dial
§ to § cm, dia.

Total

Jnnual recrultment/ha, =

17.71%
Tde 135
8.18%

100%

1532.1 culms,

Grecn ddr dry Total .
wolght walght Kgs./ha.
per factor (Mr ary)
culm.

Therefore culms N -

under 2 cme dig. = 271.33 - - -

Therefore culms

wder 2 Lo 5 cn. .

dia. =1135.75 3, 913 63.82% 2835,.523

Therefors culms

uxier 5 to 8 cnm, ) "”E

ala, = 125,02 9,158 57.834 682, 144

2498.667

The annual air dry { 10% moisture) yield per ha. of muii

bamboo is
326843 ha,

The annuzl total nuli

34B.667 kg. The total area of the muli stratim is

yield is therefore 11,43,296 tonnes
e e

air dry (i.e. 10% rioisture), or 11.4 lakh tonnes,
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Clump Forming bamboos,

3

In the case of clump forming bamboos, -the annual recrultinent

is 16.5% 4and is just 1/6th of the total growi

for yield calculations in the State,

diameter classes, as for Mali,

ng stock, as =2dopted

We therefore take the annual
recrultment as the yicld., The recruitment is distributed into

Percentage distribution of mature culnms,

under 2 cms, diz, .o 7.69%
2 to 5 cm. dia, .o 67.83%
5 to 8 cm. dia, .o 20.61%

over 8 cm. dia, e Z.87% ,

100, Co
fnnmual recruitment is 152.829 culns/ha.

. Green ‘Dry Total
weight welght Kgse./ha.
in Kg,. factor eir dry)
rer culm. .

Therefore- a1 Ims ) h B

wder 2 cnedia. = 11.75 - - -

Therefore culms

under 2 to 5 cm. alo. -

di=a. : = 103,73 54635 82.03% 362,608

Therefore culms

mder 5 to 8 cm, . .

dia, = 31.51 14,129 50, 34% 224,529

over 8 em, dia, = 5_.90 2d.842 40.77% 63.810
670,947

The annual air dry (10% moisture) w4 i

' L i Yield of clump formin bambo

per hectare is thug 670, 947 kg, /ha, These bamboos accur u.ndgr ‘fiu;eeos

foFests and hence their density is nu
this bamboo is 453139 ha. overlapping

ch less,
tree fores

yield is 3,08, 259 tonnes OT 3,08 lakh tonnes sir

The totzl ares under
ts and the annuail
dry (10% moisture ),
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Total Amual Cub of Bemboo.

The total bhamboo potential therefore is 14.48 lakl: tonnes
per annum, air dry weicght.

Ovorstocking in ba.mboo;

There is however a large surplus stock of bamboos because thes
forest hewve not been exploited. ks ogainst a theoretical stock of
six times the annual cut i,e. 20,988 tonnes/ha. the muli stratum has
a stocking of 29,367 tonnes. &4s against 4.025 tennes for tho clump
forming bamboos the total stock is 3,993 tonnes/ha. However, the normal
catting cyclo for bamboos is 4 years and then the surplus growing
atock is 15.375 tonnes/ha, in nuli end 1,309 tommes/ha, in clump
forming bamboos, which are availeble for liquidation in the first
cutting cycle. . )

The ammual yield in the first cycls will therefore be subse
tentially higher. In view of the vast potential of bamboo that
unfolds .before us, any further higher yeild in the first cycle is of
little interest. :

The Wood ‘balance...

i Wo data is available to determine the. necessities of timber,
fual and bambeos of the local population, At present, there is no
record of forest production or exploitation to assaess thase needs,
The needs are nevertheless met from the forests at the will of the
pecple. ¢

For our assessment we eassume that the average per capita
requirements are as below : N

Firewcod ~ % kg. per capita per day.
Timber -+ 028 n® (1 cu. feet) per capita
(including per year.

poles) . oo
Banmboo ~ 50 bamboos per capita per year.

The population of Maznipur as!per 1271 Census was 10,73, 000,
On the abowve scales the internal consunption works out as below

(roundesi off for convenience). ~
Firewood : 2, 90,000 m5 per year,
Timber H 30, 700 m5 per year,
{(inclwding
poles ).

. Bamboo : 1,61,000 tonnes air dry.

This leaves a surplus of plywood class timber i,e. ovor 1, 10, 000 1:13,
about 10,000 m° of sauwr timber, about 1,17,000 m3 of pulpwood from
broad leaved species and 23M8B m3 of Pine timber and 9063 n3 of pine
pulpwood, and 12.87 lekh tonnes of bamboo. )

Contents



el -

CHAPTER - VITI

INDUSTRILT, RECOMMENDLT ICHS

m3

~or the results of the inventory survay, the following

differont resolurces are available annually 2

Raw material

i
=

vast and varied resources of wood and bamboo available in surplus

Saw timber

Plywood Class timbar

Pine for timber use
Hardwoods for industrial use

Pinewood for industrisl use

Bamboo {(Total)

Quantity

10,000 n
1, 15, 00C .
23, M8 m
1,117,000 m
9,063 >
12,87 1laskh tonnes

i

o

oo

AN

Trom the above figures it can be obser'ved that there are

which unfortunstely have still net been put to any economie/

commercial use,.

The state of Manipur is one of the Iesser deve-

loped States of the ccuntry with a mpulation of, according to.

197172 Census,
POGa

10,73, 000,

Enployment opportunities are rather
The forestry resources therefore,-ofiars a veory good onpor—

tunity to provide Iot of employment by creation of an integrated

type

of ferest industrye.

For the time being it is récoamended

that “the mills of the following types and capacities may preforably
be s—barted. T ' '

-

S, No.

Type of Mill/production Requireds Out turn
. - wood/benboo expochted.

1, Saw ml111/16000 cu.n. 535948 m° 15000 cu, m.
Pine & Hard wood - .

2. Plywood/137500 sq.m, 110000 n° 157500 sq.11.

B # Hardboard/20.8 m.sg.n. 17.9 m. SQ4Tle

Particle®/ x
Chip board/

Integrated 400 tonnes/dpy

Pualp & Paper/News Print
Industry or

250 tonnes/day
writing & printing

Paper.

-

71135 n° -

100 tonnes -

Hardwood +
390 tonnes
bzmboo per
day
or
600 tonnes/day
of BambooHardwood

{60 3 40 )
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The waste of Saw nill, plywood & Paper mill will be used
for thise.

Tts above set up, proposed, will probably be one of the
biggast wood-based industrilial complex in the country and would
provide enploynent opportumities direct and indirect starting fron
tree to be market to about 2 lakhs which means thet nearly 1/5th
of the population of the State will be employed almost cent per
cent on the basls of the various resources.

The picutre is, however, still further rosy because even
after catering to the requirements of the various typ®s of produc-—
tions mentioned above, thore will stiil be a swplus of about 12
million tonnes hardwoods ond banboos which can be sent out of the
statae to cthor raw material consuming statos of Bihar ond West
Bengal which are starving for these resourcaos. .

Lk g L
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Avpendix I-a

MAM TPUR SURVEY - FIEID }ANTAL

DESIGN OUTLINE: ,

The manipur survey is rendered a little more difficult because

of absence of maps showing arez boundaries of forest and alsoc because

the total area under forest is not known with any accuracy. This means
that e have to assess the total area, and each tvpe of forest for assess—
ing the total volume available in each stratun.

For this purpose, it will be necessary to go over the entire
area of Manipur State and visit grid intervals at 1'=15" and classify
the points into one of the strata as given later on. This will be a
Recce with means of helicopter for the area assessment.

As far sampling, the design will be very similar to what was
used in Tripura. It willlrandom sampling after stratification with grid
distence at 1} minutes x 14 minutes, The leying out of grid points will
be done by the Draftsman before the sheets are handed over to Crew Iszders,

This pattern is adopted because of the shortaze of time and because
photogravhs of the area have not yet been available to us. If the photo-—
graphs are avallable early, the areas of various strata will be obtained
by photointorpretation, if wossible. 4s the photographs are over 8 years old
these photographs will not represent the position as existing on the
ground todaye. The strata for photointervretation will be as follows:

1. Areas having tree stocking below 40% (0,40) will be considered
as understoclied.s HNarrow belts of trees along water coursas in
large expances or under stocked area will not be congidared
unless over 50 ha. in one patcis ’

-

2a dreas having more than 407% trce dens itY considered ag well
stockad prowvided they are in patches of over 50 ha, ~

L Plantation stratum having areas of planted bamboo, teak, gemar, sal
etc. The area and yield may be obtained from departmental figures

for uptodate dakta, )

4. Pure bamboo stratum i.e. old jhumed areas with regrowth of
bamboo with isolated trees, Thin strips of forest along stream
banlks will be ignored.

. Cultivaticon end other mnproductive lamds, revines, treeless
areas ctec,
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Muli bambeo will be counted over Northern half of the plot.
In the north half of the north-west quadrant as shown in the diagram,
all rmuli bamboos will be enumerated by age classes and diameter
clasgses. In case of clump forming bamboos the c¢lump will be counted
by clump diemeter classes over theé entire plot and sntered in the tree
enumerstion form, = Ih the entire north west guadrant_the clumps will
be sampled in details for total anumber of culms available by agg classes,
utility pattern, dismeter_classes etc. In case of cwrrent Year's |
culne of both muli and, .clunp formers the diameter classification will
not be made as growtlh will not be completed in =211 the areas, especially
if the survey has tofcarried over to the next year; Diameter classifie
%at.ion of culms will be done for muli bamboos and .clump forming
2mboos, both, In the case of “border clamps those which are more than

1f .3 ide-the, nl il tal ( 1 tha 1£
Patadredde-Bhe iR At 181 590 o 1 Sa b ad 0 e s e pdesg Shen halt. i
bes done in southern half of north-west gquadrant,

Bamboos will be divided into the following diametar classes
-under 2 cM.,2 cm. to vnder 5 cm., toc uder 8 cm., and 8 cm, and ovér.
The bamboos fram each diameter class for muli as well as clump for-

.ming bamboos will be falled at 0.25 metres above ground to correctly
measure the total utilisable length down to 2 cm. diameter. Total
length of the bamboo will not be recorded. The green wéight of each
culm wx11 be recorded. Experiments for green weight to dry weight
ratio are also to be taken as done in Triwura. For this purpose,

S sections of one metre length ecach will boe cut Ffrom one of the

felled bamboo of edch diameter class, one from bottom, one at the top,
and one at the rilddle section of the bamboo znd this will be welghed

on the spot to the rearest .5 gms. The sample will be marked with grid
number, species code,. date of initial weighment and digmeter class in
paint and tied with bark of the same species of bamboo, before weighing.
These bundles will be sent to base camp for further action. The Mani—
pur ares is very hilly and also cut up, in the western part, because

of which a large number of trees although existing on the ground, will
not be silviculturally available for fel];i.n%. In recording the enumera.
tion data,, it will be considered as to whether a tree which is eoxis—
ting on the ground is silviculturally available or not and will be
coded accordingly. Similarly, in many of the jhum areas large trees
are some-~time standing isoleted and at great distances from each

other and although these have besn included in the standing volume
it may not boe possible to oxtract them economically when 4t conoes
to exploitation, for process of pulp. ' Such econocnically unavailable

trees should alsoc be similarly c¢oded to avoid over estimation of avai-
lable volume. . .

SPECIAL STUDY:

-

.. . Special study for tree volume equation will be carr:{ed out as
done in case of Bhandara. The dianmetor classes will be as under 2.

10 = 19 cm.
20 - 29 cm,
30 = 39 cm.
40 —~ 49 cn.

50 - 59 cp.

680 -~ 69 cm,

70 = 79 cm.

80 -~ 89 cn.

90 —~ 99 cm,
100 —~120 cm,
120 - cm. and above,
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In each diameter class minimum of 4 trees will be needed
to arrive at a preover velume equation, The sneclies for which the
data are to be ccllected are being given separately.

Cull study will not be done dus ta lacl of time.

The utility classes inte which the tree v-lufle will be classi-
fied will be, plywood, timber, poles, pulpweed, fuel and no utility.

Plywrod speclies : l..Harish ;: Albizzia stipulata
2., Paoma - .Cadrela toona
3. kanal Schima wallichii
4. Gurjan Dinterocarpus turbinatus
5. Bahera Terminalia belerica
8, Ho—rguza Tillenia pentagyna
7. Udsl Stareulia villosa -’
8, K¥aimala Odina wodler
G. E~rini Albizzia procera
i, Am Manzifera indica
11. Teak Tectona grandis
12. Bonsum Phoebe goaloarencsis .
13. Holdock Disterccarnus tuberculata

T L R LI T T L L L B LR

14, Champa Michelia Ceamnaca

Timber Szecies : 1. S=al ‘Sharea robusta

2. Teal sctona grandis .

‘5. Chamel Artocarpus chaplasha

4, Korol Albizzia procera

5. Jam Eurenia swecies

6. Sidha : Lazerstroegmia warviflera

7. GChamna ¢+ Michelisa champaca

8: Gamar : Gnelina arberea
Matchwood : i. Semal : Saknelia malabarieca

2. Chatuan : Alst~nias schoalaris

3. Mandar : Erythrina. superosa

4. Faderib : Anthoceohalus cadamba

5, Jarul : Lai=rstroemia flosregina

6, Nageshwar : Masua ferrea

7. Sundi : Michelia montara

Note @ fThe local equivalents of the above names will be given

in a separate list later in the manual. Tie local nemes
given above are of Tricura State.
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MANTPOR SURVEY

CODING INSTRUGTIONS FOR FIELD JORK
i. PLOT APPROACH FORM.

Includes lines for time als-. The tams is t~ be given in
hours and minutes by the watch as given in R-2luay, time table s.g,
start in the mrrming at 7.30 AM.-will be shown as 07.30 and tiae
tine of returning tn camp at 4.30 p.m. will bé shown as 16.30 hrs.
Tas form will be £illesd up while in progress to the nlot and back.
If thes nlot has to be visited ~n two successive days a fresh form
will bz filled up for the Z2nd day also.

I, PLCT DESGRIPTIO_N__I_“ORM (Data to be collscted from twe ha.area)

Seme changes have been made in the classificatiosn fr-m that
2dopted in Trinura, The coding should theref-re bz d-ne carefully.

1. Jeb Ne. (eol. 1/3) -  Throe digit code number ta be filled in
by DPU waich will be different for each
survey area.

]

2. Card design -  Twn digit ccde number to be filled in
{erl. 4/5) by DPU tn distinguish different types
of forms as given below :=—
GODE _ITEM
01 Plot Description Farm (Field form Neoo 1)
og Plot Enumeration F rm { ~do— 3)
03 Bamboo Enumeration Ferm( —de— 5)
04 Bamboo Weight Form {  —do- 6)
05 Sample Tree Forms { —-dn- 7)
06 Sczeial Study Farm
3. State ( G-T7 ) — Tw~ @igit code number t-~ be filled

Far the present survey in Central Zcne
the code numbers of the States in which
this Survey falls, are as under :—

_Codg State
01 Trisura i
02 - Manipur - .
Jorest Divisien - Twn digit code number to be filled in for
~{ eol., 89 ) each forest division in the Statsz and the
Forzst Divisieon will be ceded as under :—
..Code Forest Divisicn,
o1 . Northern
o2 Northern Snil Conservation
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Code Forest Division
o3 Ambassa
C4 Southern Seil C/nscrvaticn
05 Sadar
06 Udavur
Q7 Scuthern
08 - Manipsur East
09 Manipur West
10 Maniour North
11 Maniour South
5. Land use (col. 10) — The interpretati-n of Forest land and

shifting cultivation has slightly been
modified from what was used in Tripura.
This may please be carefully noted.
Code Item Deseription,
1 Forsst landg All lands wilth a Forsst cover including
Bamboo, Grrsses, Palms and Sarub growth,
When land surface is not primarily used for
purpsses, other than Peorestry. Specific
areas, whick should be included or excluded
are given below :—

Inclu :

s

a) Public and Private Forests.

b) ALl plaptatisns including cne rotation
rlantation, primarily used for forestiry
nurposes.

c) Areas tem.crarily unstocked as well as
¥young natural stands and all plantations
established for forestry purpeoses, which
have not yet reached a ecr~wn density of
nore than 20%.

d) Forest roads, streams and other small nnen
areas, as well as forest nurseries that con-
stitute an integral part of the forest.

e) Banboo bearing areas.

f) Abandoned culti vation having forest cover
in foreat area.

Contents



2. CAgzricultural Tree
Lapd:
3.. NenwFor-stry

Pi-ntation.

4y Agricultural Cr-i
land,

5. Pasture Land

5. Urpan, Villazre
sites & Incduvstrial
Areas,

7. Barren lands

Se~n Current shifting

cultivation (JThun)
9. Other Aran
Note @

- 55 =

Fxclude :—

a) 4rsn occuved by orchards, parks private
gardens and pastures,

b} Ars ~f waind bruea)l and shelter belt trees
which are in small zroups on narrow stripes
e.g. tress along r~ad sides, canals and
streama which are to small 4o be managed
as forests.

C nsidsr as tr=ze land; and lands presently
under cultivaticn of agricultural cr-p with
tree cover 2f any size and density, but Jmum
areas arz neot to be included hers.

C-nzlder 23s nzon forestry plantation:
All lands with tree growth primarily
planted for purpeses other than forestry.

Crnsider as agricultural crop Jand., All
lands under cultiwvaticon and with-ut any

tree cover but Jhum areas are net to be

included here.

Gonsider as pasture land: 2ll lands which
are nrimarily manaced fer cultivation of
grasses and srazing (i.-. uvsed srimarily
for suricses other than forestry). )

C~nsider here all land aresa included
within wurban loeality, village sites and
industrial ar=a. -

Crngider as barren lands: sl lands with -~

- exposed aurface and which are lying

unutilised e.g. barren land, exposed rocks,
sand dunes, swanp areas without vegetation.

Current shifting cultivation within the
forest i.e. this year cr last,

Crnsider as other arecas all land classes which
cann~t be classified in any of the above cate-
geriea

e If th: contre of the zrid (the nlot ) is inaccessible £ill the
data upto ecl., 8-9 in Pret Descrintion Form and write the word
_ MINACCESSI3LE" in tn. romaining columns,

-
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Some exmmples:

1) Saifting cidtivation

ii) Absnd-ned shifting
cultivation (0Lg
Jhum )

iii} Famm Ferests

iv} Permanent
cultivation.

v) Grass banks.

6. Legal Status (e¢ol.11)

Code Atem
1 Reserved )
2 Protected )
z Unclassed
4 Nations Park
5 - Private Foresst
6 Undetermined
7 General
Topography
(001.12‘)
Code
1
e
3
4—

57 -~

{(Jhum) Sihifting cultivaticn currently under
crop or just barvested at the time ~f inven—.
tory will be classified as {3) current Jhum,

Site overed with tree or scrub/bamboos/
grass growth of any density will be classi-
fled as forest land.

Farm forests if less than 0.5 hectare will
be classified as agricultural tree lang and
farm forests having an arsa of more than

0.5 hectare will be treated as fnrest land.

In Forest village (within reserve forest)
will be classified as agricultural erop land,

Incl-sed by reserved forest boundaries will

be classified as forest because primary func-
tien is not pasture or grazing but “forms part of
forest land,

One digit code number will be filled in
.as under :-

Description

WA s et —

As per definition in Indian Forest Act,

Unclassified as reserved forest or
protected forest but Govt, land bearing
forest c¢rop-even if under other departments,
Natlonal parks and forasst areas whsre
fellings are restricted by legislation.

Forests land and Agricultural tree lang
ownad by private individuals, community or
corporation,

Any forest land which could not be classi-~
fied in to any of the abaove categories,

General topography of the area surrounding
the nlot will be examined on Survey of India
i" = Mile toposheet. For this purpose
terrain conditions in a minimum area of

€ to 8 square kilometers shall be viewed.

Item
Flat
Gently rolling
Hilly

Very hilly
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8} Slope ( ecol.

'~ B8 -~ -

13 ) ~ Slope of land around the grid cemire
will be determined with the help of
4% = 1 mile survey of India tnpsheets
about ong square lm, will be classified
as belonging tn ~ne »f the following
abnve classes,

Cods ITtzm
1 Less than 104
2 1% - 30%
3 300 - 100%
4 1004 +
9) Position on slnape - The peosition of plot will be examined
(c=2. 14) on £#" = 1 mile tnposheet and its posi-
ti~n with reference to hill slope on which
it is located will be classifiad as :-
Code Item
1 Ridge top
2 Upper one third
3 Middle cne third
4 Lower cne third
5 He slope
6 In shallow ravines
(depth of ravines (over 5 meter high)
-7 ) Deep ravines (over 5 meter high)
10) Aspect {col. 15) ~  For two hectare arsa of plot.
Code ITtem
1 Narthern
2 North Eastern
3 Eastern
4 South Eastern
5 Southern
6 South Western
7 Western
8 Neorth Western
o

s
’

He aspect — for flat land,

”
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11) stoniness (col.

Code

- 59 -

16 ) -

Item

L

Stoniness refers to land surface in

a two ha, arsa around the 1ot which

is covered with massive sttne or r-~ck
maling the area unfit for growth of
trees. Small nieces of brnken stnanes
angd pebles which are loose on the
ground will not Be included &s stones,
The wvarious classes under which the
st-niness will ba classifiedare under:~

High percent of stones, more than 80, of land
surface covered with stenes or rock.

Medium percent of stones 30 to 834 of land surface
covered with st-nes nr rock,

Low nmercent of stenes, less than 30. of land surfiace

is st-ne.

Stones absent, entire land is available fo-r tree

growth,

Spil Data (ecl. 17/21) -

12) Humus {(col, 17) . -

[

~r'e

IS VI

Item

Shallow
Mediwn
Deep

No humus

Snil data will be collected after digging
a pit in & represcntative place in 2
hectare areza. The depth of pit will be
about 15 oms, F~llowing will be
recorded.

Humus is the decomposed organic material
{(leaf, twigs and branches) which has
bzeome a constituent part of the upper
most.soil horizeo, Titdls should be
clearly distlinguished frrm undecom-
pised leaf litter. Thc later must bo
ran~ved from s~il surface before making
sny measurcnents. Presence nf humus
will be classified in cne of the
following classes:
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13) Colour (col. 18) — . The crlour of the upper heriz-ns of
s0il below humus layer will be determined
and classified as -

Code Item

1 Blaok

2 Brown

3 Red -

4 Other

5 No seil

14) Ceonsistency (col. 19) — Consistenc described as the aregation

of sepil narticles, The varinus classes
are i- ’

Gode Item Description

1 Friable ) A friable snil is one which is loose and
which crumbles very easily while pressing

-with fingers in hand: Sand contents are
mrre in this type of s»il,
2 Slightly A slightly c-mpact snil is ~ne which

compact sticks trgether as a lump when taken in
hand., Digging a pit in this type of soil
is comparatively easier tihan in compzct
scil, Such snil can be scrapped easily with
the toe of the shoe,

3 Compact A Ccmpact snil is one which makes digging
difficult. Clay contents are mere in this
tyre and is very hard,

4 Cemented 4 cemented s~il is one which makes digging
practically impsssible due to scil particles
canenting tengether.

5~ No soil,

15) Texture (cnl.20) —  Texture of soil referes to relative

. occurrence of clay, silt and sand
particles., The various types are :-

_ﬁ_oaé Item Description

1._: Clay Soil contains mostly clay particles.

2 " Clay having higher percentage of clay particles

loam but alsc s-me sand and silt,

3 Loam Snil having mastly silt and send with some

- clay-

4 Sandy . Scil in which sand particles are predominent

loam but it alse contains some silt.
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Code Iteq_
S Sand
6 Pzbbles
7 No soil

16) Soil Dspth (col.21)

Coda Item

1 Very shallow
2 Shallow

3 Medium -

4 Deep

5 . No seoil

17) Vegetaiion (eol. 22)

-~

Code Ltem

a1 Trec Forest

- B1 -

Description

Snil having mrstly sand particles.

The soil having very little soiled but having
mr~stly prtbbles and steores,

- Daenth of soil will be estimated by digsing
a 15 cm. decp it and guessing, the romai-
ning denth. The guess will bs based cn all
available in feor f~rmatirn e.z. exposed
so0il prefi'es in near by area of luxuriance
of ground vegetation., The varicus classes are:-

Descriptinn

rben s e

Less than 15 ams.
15 to 30 ams,

30 tc 90 cms.

KX ms. +

« The vegetation classification has been
changed frcom what was adepnted in Tripura.
The changes may nlease be nated. Ths
vaegotation will be classified as follows -

Descrintion

———

Ferest areas with trce cr-wn density of more

than 20% and not usod primarily for purposes

nther than Forestry Specific areas which will
be iIncluded or excluded fro-m thim definitien
are given below, :—

Includnas

e b e, e

a) Public and private ferests :

b) ALL slantations, including rotation
plantaticns, primarily used for Lorsstry
pPUIrposes.

c) Areas temporarily imstmcked as wall as
yound natural stands and all plantatiens
established for forestry purposes, which
have not yet reached a crown density of more
than 208.

d) Forest roads, stre-ams and other small cpen
areas as well as forest nurseries, that
constitute an dintegral part of the forest,
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2e Open Forest
5. Tree in line

-4, Bamboo brake
5. Grassy blanks
[ Others

18) Drigin of stand
(c 1. 23)

.C\o de

Item ]
1 Natural Forests
2 Manmade forest
3. Natural &
. artifiecial.
3 :

43 Jium Regrowth

.

- 62 -

Execlude

o s et e e

a) Arcas occupied by orchards, parks,
private gardens; and pastures;

b) Ar 3 cecupied by is~lated tree gr-ups
smaller than 0,5 hectare,

¢) Argas ~f wind break and shelter groups
on narr~w strips e.g. tree along reoad
sides canals and streans which are tor
small te be managed as feorests,

Open forest areas with tres cover from 207

t~» a lower limit of 5%. It may have undergro—
wth of tres species or shrubs of any density,.

Cpen forest with bambos under growth not to
be included herse,

Ty-: in 1ine: along canal bank wind break
and shelter belt,.

"They will be bambeo areas secondarily
caused due to jhuming in the past., Bambcos
are well established and are in exploitable
stage., There may be isolated trees
standing, but their density will be below
20%.

Ouen areas of forest with tree density
below 5% and high grass apparently the
result »f old and repeated shifting
cultivation,

Any areas which cannct be classified in
any ~f the above categories,

Depanding -n its orgin stand will be
classified as belrmnging tn. rne of the
f~1lrwing classes, o

saesn tlon.

Forests naturally grown frrm seed.
Whers forests arc out crme of plantatlon,

Forests partly natural and partly man

made e.g, natural forest supplemented with
artificial regeneration.

01Ld jhum restecked either with tree,
bamboo or grass.
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19) Forest Type (e~l. 24) —  TForest type of the plot will be
deseribed for the plet and a surround of
2 hectarcos, The tyvocs of Forest zress
explained below,

Cda Item Deseription,
1. Wet temperate Sne deseription after Cads 5.
F-rcsts,
2 Pinc Farast This ecorresp-nds 7 Champion's Assam Sub-

Trowical Pina Faorasts and the species is
Finvs 1esiya. This ty.e will be found only
in N-rth Ezstern and sourthern marts at
high elevation between 1700 to 2000 matres.

: It is easy to rec gnise this ty-pe of
forests,

3 Waét hill farests This corresponds to Cuws—nien's Khasi
Suh-Tronical wet hill forests and is
found in unper slopes of hills
including the top, wiaere they have
not been denuded. Th: species found
are Saurauja, Beilsclmiedia, Schina,
Cinnamomum, Litsacs, Machilus,
Quercus, Castancpsis, Lithcear.us
spicatus, Phoeba lanceolata etc. This
type can ba found below pine Frrasts
between 900 t 1700 metres slevation,

4 Seni Evergreen This corresponds to Champion's
Cochar Tr-pieal Semi Evergreen Forests
and is found in western part of
Manipur adjeining Silchar., Tho species are
Artocarous chaplasha, Dipterocargus
turbinatus, Pallaquium prlyanthum,
Cynemetra polyandra, Eugenia, Vitox,
Chukrassia, Tetramcles, Groelina, Adina ste.,
under growth of Muli Bamboo may be nresent.

5 Tcak Gurjan This corresponds to Cramnien'ts Cachar

Forest Trepical Semi Evergreen and is found In
along the Burma border. OGurjan is asso—
cirted with teak, species are Gurjen,
Hollock, Teak, Xylia Dillenia, Lagerstroemia
Terminalia, Gmelina, etc., Muli bamboo may
be present. Many of these areas have
degenerated An tr bamboo brakes due to
Jhuming, These forest may be found approxi-~
mately bestween 100 to 900 metres.

-
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Code Ttem

—

1 Wot Temperzte
Forests @

7 Bamboo brakes

- Others

- 84 ~

Description
Thls corresponds to Champion's East
'Himalayan Wet Temperate Frrosts. These
are feound In localised areas at an elevation of
1700 to 2700 metres., Spscies are Quarcus
lamellosa ). linoata Michelia y Aecczr, Lionega

Spa, Mumolia Mangilitda, Prunus, Pyrus,

Bucklangdia pepulanea, B=tulalnoidss, Alnus
-8p., Arundinria maling (Bamboo) ute,

Purs bamboe arze' Trezs under 20%.

Arens that can not be classificd in any
of the above categories, will be put in
Here,

Bamboo brales & Grass lands, avparently look 1like separate
forests types but are in fact degradation stages of sne or the other
above said forest ty-pes, and as such, have to be classified under cne
of them, with reference o elevation, Rsin falil and surrcunding vogetaticn,

20. No. of Stareys
(col., 25)

Cade ITtam

1 b Forsst one

. storeyed:

P4 . -Forsst tow .
storeyed,

3 Forest Thrae

or more storeyed,

21. Top height
{col.26-27)

The number of storeys describes the

vertical distribution of height in the

stand, Ths classes ara -
Doscription,

——— e — e v —

A small heizht veriation may eoxist even
in one storeyed forests.

Thz variation in height is large and the
trees can be grouped into one upper and
ofie lower cannvy,

Ths variation in height is vory lerge snd
"dn nost cases it is not nossible to group
the trees in canonies,

Occularly estimate the average height of
predominant and codeminant trees surrounding
the plot within an area of two hectares, rownd
the plot within an arsa of twe hectares, round
It to the nearcst 5 meter and record the
helght. The cccular estimate must be

checked by measuring fow trees (acy 2u3)

aong prodmiinant codeminant and deminant
trees In the stand, If the everage height

of the trees is 27 metres, than round it ofF
to 25 metres and record the same,

Sxample 2

If the average height of trees is 28 metres
then round it off to 30 metres and record the
same,
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22, Size class -

Gpde It

1 Regoneration
crop.

2 Pole crep

3 Small Timber

4 Big Timber

5 Mixed size

23. Stoelki %
(ecol. 29

Quality II

Staze of Development

Regencration crop
(av. diameter 6 CIl. )

Pale crop (av. diameter
12.5 m. )

Small sized timber cron
(&v. diameter 15 cm, to
30 cm,.

Big sizec timber crop

(Av. diamster over 30 om, )

Mixed-crop (211 age
classes present)

- 85 =,

Size class characterises the predominant
diameter class in the stand. The various
classes are -

Deseription.

. — e ar e e

Regeneration erow (scedling and sapling only
trees below 10 ms, diameter predeminate.

Pole crop; Tress betwceen 10 to 15 ams.
diameter predaminate,

Small timber': trics mestly between dismeter
15 to 30 ems, predominate.

Big timber trees with diameter more than
30 cms, predmminate,

Miged size classes : Tree crop with neo
marked domination of any size class,

Stocking percent desecribes the degree of
coverage -of ‘land by trees. It is measured

by the actual number of tress in the stand by
size compared to number of +trees required

to fully utilise the growth potential of

the land., A fully stocked stand in varisus
stages of develooment should contain following
-number of trees per hectare (based on yield
table ),

No., of trees per hectare,

1000. _ .

750
40O

250

500
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Number of trees standing in 2 hectare 2rea will be eccularly
estimated and compared with above tables and classified in one of the

follewing class :-

24, -chenei-ation
(col. 30)

7

25, Injuries tn crop

LTS

Code

1 0 - 203
20 = 40%
40 -~ 60% -

- 60 - 80%

80% +

NS I U

At cccular estimate of the abundance of
regenegration prssent on the plot and the
surrcund +to about 2 hectare will be
recorded. Fror this suracse only tree
Species below 10 au. diameéter but more than
2 cmi}{i.o. esteblished regeneration) will
be considered. The various classes are :-

Ditails

Regeneratimn profuse over 3000 tree seedl ings
per hactare,

Regeneration adequate (“ere than 1500 seedling
of - tree speciss but less than 3000 seedling
per ha-)

Rogeneration inadequate tree seedlings less
than 1500 in mumber per hectare)

Regeneration present but burnt or other wise
damaged,

Cron not in need of regeneration iz well
stocked pole or middle aged crop.) -

Poorly stocked pole crops without adequa te
regeneration. .

Regenera tion sbsent. ]

~ Bowrer attach, tap dying of trees'girdling
of existing trees over a large area (&b-ut
2 hcctare) and burning and scarring of
tree will be recorded as follows :

ITtem

Borer atiack, leaf defeliater or other pest
attack likely tn create epidemic.

Tep dring or selitary dying of timber treos
caused by borer attack, pests or drought,
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Code Ttez

3 Girdling or felling of trees for encroaciment.
4 Burning and scarring of the existing trees.

5 Grazing and lopping for fodder.

6 Wind and lightning cdamage.

7 N~ injuries "o
38

Past Trcatment (e~l. 32) Tr.=ticnt alrsady given
. 1o the crop will be -
recorded in cne of the

following categories,

Code _ Lten, -
1 Irproveneant felling
2 - Tending .
3 Thinning =2nd s=lection felling.
4 Coppice with reserves/standards
5 Cle=r felling
53 N~ eoperations
7 “ Jhuning
27. Grass incidence - The occurrencer ~f grass in the plet will
(e~1l., 33) be recorded as given below -
Code, Lteog
k] Grass growth scattered
2 Medium grass growth.
3 Dense grass growth
4 Grass absent.
28, Fire incident — Basaed on fire scars on tree stems occcurrence
(col. 34) of fire will be indicated as :
Cnode Lhiem.
1 Fire present
2 Fire absent
29. Bamboo Data - T e-mposition of bamboo crop (2 hectares) will

col, 35/64) be recorded in five major groups. T2z intention
behind describing the campositinn is to give per-
centage composition of more frequent speciles
(Maxirum 5) in order of cccurrence am~ngs the
bambocs.
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Switchy culm Is ~ne which is more thzn 2 mt. long and
1 to 2 ems, at b.h,{1.37 ns). Arundina..
rie maling bamboc is not te be sampled.

Utilizable culms A utilisable culm is one which is two
metesrs or more In length and more than
2 ems,., in dismeter at 1.37 meter height.

-

Definition of in aggrezate of more than one culm is
alump 2 nown as a clump,
N,B. In Melocanna bambuseides ( a nen clump f~rming bamboo),

its individual culms will be trezated as clump for enu-
meration purposes.

GROUP —~ I (col.35-40)

Species (col. 35-37) ~ Two digit code nmumber will be used
from the table of species appended in
annexure. - -

Occurrence {(col. 38) . ne digit code number will be used. Tha

stocking of the speeles finding place in
col, no. 35-37 shall be filled in. The
stocking, among the various species of
bamboos found in the 2 ha. plot. Tio
total of the percentage must be 100
(90-108) whether there is only one group
or more than nne group. Occurrence
below 10% is to be ignnred.

Ceode. Stocking
1 : 10 - 19%
2 20 ~ 29%
3 30 — 394
4 40 - 49%
.5 50 - 59%
6 60 — €9%
g 7 70 - 79%
8 80 - 89%
e 90 -. 99%
Howering (ecl. 39) The following detnils will be filled.
Gode Dotails.
i Spordic
P . Gregarious
5 -

Ne flowering
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Regeneration (col.40)

Code

1

2

3

4
Group IT Cols. 41-46
Group IIT 47/52
Group IV 5%/58
Group V 59/64

Grid No. (col.77-80)

Bamboo bearing areas where clunp formation
is not wvery clear or area under bamboo
regeneration containing bamboo seedlings
in one of the following classes:

However in case of muli bamboo presenteo
of seedlings will indicate regeneration.
Dgtails
Dense regeneration
Med ium
Scattered
Absent
WNext four groups of codes from col.41-64 are
to be filled in the same way as prescribed for

col. 35-40 for bamboo species of lesser occur-
rence than CGroup T in the order of cgccwrrence.

Here the serial no. of thse grids as in appendix
will be filled in,

Contents



- 70 -~

CHAPTER — III

PLOT  ENUMERATION FORM

1. Jeb (ecl. 1/3) This will be filled in by D.P.U.

R. Card design (col,.4-5) —~dp-

5. Sample grid ne. The grid Ne. will be filled in here In
(col. 8. 9) 3 digit code,

4, Total No. of trees Here total No. of trees neccurring in
(col. 10-21) the plot will be recorded in 2 digit
numbers,

5. Total na, of Here the total nunber of bamboo ‘elumps
clumps{ecl,12-13) of 21) species ccouring in the plot
will be. rocorded in 2 digit code.
6. Total number of Here the total number of culms of non
culms(col, 14-17) clunp forming bamboos will be recorded.
7. The enumeratinn form is divided in tn 9 Bections of 7 ecolumns

each. The columns are alse horizentaly divided in to 4 rows, sn that
88 many as 56 trees/clumps ean be recorded on cne sheet. If necessary
8 2nd sheet may be used for more trees/clumps, mEach sections will
contain details af one tree/clump only. In the upper part of thg
Section, the locsl name/botanieal name of ths speeies should be written,
The rest of the section will be filleqd up with the species code,

In 3digit, diameter in @s. in 3 digits and availabil ity code in

1 digit,

Diameter measurement will be to the nearest om. at 1.37 n,
above ground on the up hill side of the tree. The axis of the
calliper i,e. the long arm should be pointing to the centre of
the plot. If there ig a considerable f1-rg at the base of the
tree above the b .h. the diameter, will bo neasured above flare,

For troes above 50 cm, diameter, a diamster tape may be used,
In casg of forming resulting in 2 or more stems, starting below
the b.h, the diamecter f etch stem will be taken at b.h, ar at
such higher point, where they are distinctly separate. Dead
trees will alse be ciumerated if not reotten ang a2t least 70%
utilisable,

The diamotsr ~f bambeo clumps will bo roesrded at the base,
and only clump forming bamboos will be Tecorded in tho secti-ns,

A1l callipereq trees/bamboos will be marked by blaxing.
Border line trees s Tress the stemns of which touch the N.W. ang
S.We lines of the pl-t will be treated as "IN" troeg and will
be emumerated. Those Af whieh the stems ~f which touch the
N.E. and S.E. broders of the plot will be treated as "0UT" trees
angd will not be enumerated,

~~
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Shrubs and small trees are not te be enumerated,

Code Availability Description |

i I Available (both silv, Trees whrse harvesting will nnt
+ Economically) cause a permanent gap and which
{over 30 cms,) will be gceonomicadly -harvested,

2 Not available Trees available silviculturally
(economically) but far way (mnre than 100 mt.)

from the next available tree
and hence ectn-mically net availa—

ble.

3 Not a—vailable Tr es not available in silvicul-
(silviculturally) tiral gr-unds, though in . close

° grrups,

a4 Not available(Econo— Trees which cannct be available
mically nmn-silvi- elther silviculturally or
culturally ‘ec-nmically, ,

5 bBéad but available Dcad trees, no longer growing

but at least 754 utilizable,

Such tress are always silvieultuo-
rally available but may not be
ec~namically available, in which
case they will be amitted frem
counting they will be corunted
mnly if ecrnrmically available,

3434 3% 9t
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IV SiMPIE THEE FORM

The only plot in the grid will be sample plot. Trees, 40 cms.
D.B.H. and above will be measured as sample tree f.‘rom all over the plot.
Trees from 10 ecms. D, B.H. to 39 ems. D.B.H. will be measured as sample
trees in Southern half of the N.W. quadrant with B.W. dlgonal as one of
the sides are shown in illustrations in Chanter IV. o

‘The area to be sampled as samfle Plot WwWll be laid out by joining
the centre of the plot to the mld point of N.W. slde of the plots

€0 gnach semple tree a sample tree card will be attached facing
the centre of the plot and the data will be collected as detailed belo':.ar

1. Job No, (eol, 1-~3) Same as glven in plot description fomn,
2» GCard Destgn (col,4-5) n
3., Sanple Grid No.(col.6-9) n

4., Grld refercnce (col.10-21) Actusl grid coordinates be given in =x
digits tw for degree, tw for minutes,
two for seconds, for latitudes and

longitudey
6. OSpecies Loesl name.or the botanicasl name of the
tree will be wrltten in the space provided.
7« Serial No.(col,22-2%) Tw dgit code number W11 be written for
) - each sample tree. .
8, Specles code Three dlgit cod number wlll be wrltten
{col. 24-28) for each specles as per Appendix I-A.
9. Dominance (col.Z7) The position of the tree in the canopy will

be detemined according to one of the
- following -classes:

—Code —Ltem
Predominant
Godominant
Dominated
Suppressed

Tree of understorey
Solitary

S I RS

Other (abnomeal and damaged trees)
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10. D.B.H.(col,28-30) Diemeter at breast height will be measured

- as per instructions already gl ven above
and the diameter w.ll be recorded to the
nearest centimetre in tiree digit numbers

11, D.B,T.(Col.31~32) Double barfe thickness will be measured
with the help of bark gauge at two Doint
opposite to each otner at L.B.H. and
recorded to the nearcst mlliimetre in
two digit numbers

12. Total heighit Total height of the trec will be measured
(cola.33-34) with bliumelel es hyneometr and recorded

to the nearest metre in Hwo & git numbers
Total height recorded will be that from
the ground leveilor one upill side) to
the tip of the crown. While measuring
the height of the tree standing on the
slopping ground of slope cocrrection 18
given. The height of the leaning tree
will also be corrected,

15. Clear bole The lenigth between the ground level and
(Cols 35-7B) fthe first live branch( the branch from
Where ihe actual crown starts) wWill be
measured with the help of Blumelelss
-t hypsometer and rece rded to the nearest
. meter in two digit mumber. Simijar
‘ corrections, if necded, will also be-'done
. as in the mecsirements of wetal height.

- 14, Crown Width The crown Wvidth- in mesres, &verzge common

£ 37--78) width will be recordeds
15, &) Fom and Defects - Following four items for each sample tree
{cole 39—40) . wlll be described in order to indicate

the mality of the stemn. A11 these items
refer to the length of clear bole onlya

. . N

1521) Formm longitudinal - This item indicates vhether the axis of
«  {eol. %) the stem” 1uns in a straight line or note
~ ' The infomation will be collected in. the '
following- classes i—

‘Coce T ltem... 7 Description
1. Very straight Complete bole in & straigit line fom.
2. . Slightly béat . “ixis of the bole deviates slightly from

. . te Straight line form (Say less than
- ,1.,-. 10 degrae}o

-~

3 On'e pronounced * Axis of the bole undergoes one pronounced
bend b;g‘}d._.(mo re than 10 degres=)

4 More than cne f_l-}dfs"o'f the bole unde rgoes many pronounced
pronounced bend. bend.
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15, ¢) Fomm of sectional The item described the fom of the
(col. 40) stem in a cross scctlonal observation
' this observwation will be limited to
the length between stamp and IBH only
Aand classified in one of the following

class,
Sode Lten
1 Ci reular
2 Elliptical
3 IFluting
4 Buttressed
16, Defects Natural(41) - Under this category all those abnor-
mality will be included wich are
very naturml and nomal for the tree.
Exeamples are i~ Fomation of Inots,
branches(including ePlcomic) eallus
formation, twist and splral grain etc,
all these observatlon w1l be limited
to ’rpe ¢lear hole only,
Code Item
1 Complete bole length free of any
natmral defects. -
2 One third bole length with natural
defects,
3 Two third of bole length with nataral
defects,
4 Full bole length with natural defects.,

17: Defects other This is a very general item and
{42) includes all kinds of defects caused
by extemal agencies Pathologiceal,
entomological, climate or other
sources. The varicus classes to be
coded are,

Goge ltem
1 CGomplete bole length free of any
defect,

an third of bole length with defect,
Two third of bele length with defecte

4 Ful} bole length with defect,
18, Tobal: No. of - Total nmumber of sample trees recorded
trees( col.78-79) in the form Will be written here in

two digit number,
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BAMBOO ENUMERATION FORM

Bambono sulms cver 2 mbts. long wlll be enumeratad, culma under
2 ¢Me deb-has Wwill be sonsidered as unutllisable but will be enumerated.
The utilisable culms Wwill be ecnumberated in the same way as for Tripura,
except that diametcr classification will be dne for clump foming bamboos -
also. )

() Non.cianp foming bambooss B

Emineraticn of these w1l be confined to the Mortawra half of the
1zt as 1llastrated in Chapter IV,

Bach culm present in the northem half of the N.W. cuadrant Wil
be analysed by age class L.e. current season, 1 to 2 scasongs and over 2
secasons olde The ciirrent sesscns bamboo will not be further classified
in to diameter classes. The others will be divided into 4 dia, classes
and aocundnesse

(b} In the case of clump forming bamboos the analysis of bamboo
clumps by age and diameter classes wlll be done in the cntirx N.W.
Quadran® 3. ~¢. + of the total Plot arca~ The enumeraticn will be carried
out in the entire plot, o

Le Job No, {ccl. 1.-3) - Asg far plot description fome.
2. Gard design(ecol.4-5) ' - : e O
’5, Sample Grid No. - — GO
{cole 6=9)
4. Species (mol,10-1%) - . The species code will be given in

3 dgits. The same fom will be
used for both Mauli and clump foming
Bamboos. Each clunmp will be recorded
for a separate line on the form.,

Ss Clump analysis - The form has been redesigned for
Manipur Survey and is very dfferent
from that used in Tripara, &1l the
green sound culms are first analysed,
by age nd dia. classes, then the
green damaged, finally the dry sound
and then -decayed bhamboosa, The clamp
total serves as o checks The count
should be made independently for the
total number of bamboos and the total
should not be arrived at by merely
adding each scparate class,
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Green“sond Bamboo a:

Over 2 season old.

Green demaged

. Dry Damaged :

8 cmsy and over (col, 65166}
Decayed 1 Bum?t and rotten bamboos over 2 n,
. - long with no utility col. 67-83,
Clump total :(&1.-69-70) - In case of non—clump bamboos, the

- 76 .- |
These are Avided in to (1) Current

_ years (cola 13-15) “hich are not to be

“ further subdivided in to dia. classes.:
The next i,e. 1-2 seceson ola are did dad
into 4 digit classes i.e. under 2 ams.
da. (col. 16-18) 2 ecms, to under § cmse
‘did. (cole 19-20) 5743 under 8 5. dla,,
(cols R2424) 8 cms. ang under above Mal
(COlu 25""27)1

3

Undr 2 ems. dia, (col. 28..30) -
‘2 ams. to under 5 cmg, dis. (col.31--33)
© 5rcrs.ato under.8.aus. dia. (col.34-36)
8 dns, and ebove ‘dia, (eol, .37-50)
“At least. 50% utils sable,
Current years {e01,40-42) 1 to o sea son
under-2 cas. dla, (col. 43-45)
£ cms. . to under Scnus, dla.(col.46-48)
5 cms. to under 8 cns. dla.(col.49-51)
8 ers.” and over (ecol. 52-54)

Dry bamboos need not be analysed by
8ge fAnd also biamboos under £ TS,
dsb.h. if dry, are to be ignored from
count; whether sound, damaged, or decayed,
They will be analysed only into 3 da,

- classes,-

8 cm. to under 5 ems.(col. 55-58)

5 am. to under 8 cams.(col. 57-58)
8 cms. and over (col. 55-60)

i.c. atleast 50% utillsable,
2 cmse to under 5 ems, {col.61-62)

: D sy o under 8 cms,(col. 6 3-6 4)

total number of such bamboos, in the
‘enuner2ted segnent will be entered
in one line, and the total given in
. Col. 69-70.
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BAMBOD WELGHT FOBM

The weight of bamboo culm hzs to be detemmined by length and
Hameter classes.s In Manipur survey we are classifying clump forming

bambocs also by dlameter classese
£ e diae Will not be necessarv.

The waight of swltchy culms i.e. below

From each diameter class of eadh speeics 2 mature enlms will be
cut at 25 em. from ground level and waighed to the nearest 5 grammes on
the spot. If mature culms are not available young«r culms Will not be

weighed,

Item 1. Species code I (cole 1=3)

Item 2, Sample culm No.l = 1.

{cols 4=13)
11) .
111)
Item 3 dry welght -

corralationa

The 'species of bamboo will be recorded
in 3 digit code.

Actual diameter in om. col. 4~5 the actial

diameter of the culm to the nearest am.
at b.h. Wwill be entered in 2 deit code.

Length in decimeter will be recorded

in 3 delt codes The length of bamboo
down to 2 cm. dia. at bop end wWill be
recordeds. A decimeter is 1/10 of meters
Therefore a bamboo which is 6 m. and

68 cm. Will be ccnsidered as 67 and in 3
dAegit code Wwill be written as 067, A
bambeo vhid is 11.33 m. will be recorded
as.113 in 3 Agitsa

Welght in grammes (ccl. 6~43) the welght
of the culm will be recorded tc nearest
5 grammes in.5 degit code. If a bamboo
welghsa 6.475 kge 1t Will be recorded as
06475 i f one welghs 13.422, it will be
recorded as 13420,

Gol. Nos-4~-23 are for Hameter

class 2 toc under 5 am.

Gol. R4=43 are for de. class 5 to under
8 an Col. 44 to 63 are for da. class

8 cms. and over.

This study will be &ne as for Trpaira.
From sample eulm Ne, 1 of each dameter
class cut 3 Pleces of one meter length

cach one from the bottom, one from the

top and cne from the mid¥le. Me with

bamboos strips of the same species,

- and recerd thelr green welght tc the

nearest 5 grammes in 4 digit code, col.
64=67, 68-71 and 72-75,

The weight sample will always be from
the first sample culm of each da, class,
The species code, grid No. and dia. class
of the sample vill be written on the
largest plece of each bundle and i f
Tosslble on other also toc facilitate

the 1dentification of pleces in case,
they were tc loos—ca
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CODE NUMBFR OF TREE SPECIES USED IN MART PUR SURVEY

Code No, Beotanical name Porular Vemacular Name
Hindt
Name, Bengali Mani parl
1a o 3 4. S.
001 4 Toctona grandi s Teak Segun Chingsu
002 ’Shorea robusta Sal Sal Sal
023 Terminalia tomentosa Saja - Mayokpha
004 Pterocarpus marsaptum Bi ja -
005 Dalbergia latifolia/ Shi sham Si ssoo
Shi ssoo J
006 Ougelnia dgibergici des Tinsa
007 Dlospyros malanoxylon Ten Kenaa
oos Brldelia retaisa Kagal Kanta~-Kuai Xuhi
009 Anogei ssus lati folia Thanda
010 Emblica officianalis fdonla Amlaki Kelkra
011 Fhyllanthus emblica
Chloroxylon sweeitenia Bhi rma
ciz2 Lagerstroeania parvlflors Landia Jaril,5icha
D1z Terminalia arjuna Arjun
014 Syalgium cuminfi Jamn Jam, Kaln Jam
015 Hardwickia binnata Anjan Vareppa
016 iyiia xylocarpa Tangan
017 Mangl fera indica Am Am~ Hetnou
gas Boswellia serrta Sala)
019 Schrebera swietenci des Mokha
020 Lannea grandi s Mo de Akman
021 + Gamga plnnata Kekad Kajikara
o} 5,2 Careya arborea Xumbhi Kum(Eumi ra) Larong
023 Cmelina nrbores Siwe Gamar Wang
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Schld chera oleosa/Trijuga
-gsp  ~Maddea latifolia
-026 - Temitndlia be:].iexicam’“
"0'2‘7‘“‘ Adina cordfolia
o8 Mitragyna parvi.floro
029  Mallobus philippinensis
030 Terminalia chcbula .
031 Acacia leucophloea/
lontleaularis
032 Salmalia melabaricun
{Bombax cliba)
0?5;5” gte:?culia urens
034 Aeggle marmelos
035  Albizzia lebbek
0P Albizzia procera +
ocdorati ssma + amara
037 Ba:.ihi&i;ig malabari ca
o3 Banhinia parpuren
03 Bauhnia recemosa
040 Bauhinia retusa + \:Taziegata
041 Bi schofla javanlica

042 ™ Buchanania lanzan + latifolia

043

044 .

045 3
3

5
046

247

048

+ angustifolla
Butea . monosperma
Caseria tomentcsa
Gaserla gravolens
‘Gaasi.:a ‘fi.stula

GCochlospermam gcssypium -+
religlosam

Cuchlospermm btomentosum

Kusum Pome,narkatya
Mahua
Behera Bahera

Halaa Haldu

Muandi

Sinduri

Harra Haritaki

Sabedbabul .

Semal Simil

Kullu
Bel
Kela SEL ris

Saobed Siris Kerai

Urium

Palas Palas
Gilchi
Gllechi
Amaltas Sonal

Galgnl

Kusum

Tingkhopthing
(¥uki)

Urci rom
lata

Manshi e

Tera

Rui ja(Kuli)
Harikhagok
Uil

Khal

Chingth rao

Uthumanaraobi

Pangong
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048
G50
o
052

0353

056
b7
058

059

050
G632

OB2

063
064

065

087
068
069
070
071,
072
073

074

Acacla catechu

Dalbergia paniculata

‘Didlenia indica

Dillenia Pentagyna

Diospyros embryopteris +
montana + sil wtica

Blaeadendrone glaucum

Blengium amarchi + galvi folium

Fcous religiosa
M cus SPPae

Flacourtia romantchii

Gardenia targida + latifolid

+ gimmi fera + G.luct da
Grevia tilliacfolia
Acacia arabica

Hymeno di etyon excel sum

Cled stanthus collinus
Kydia calyecina

Moring: tinotoria
Myctanthes arbortristis
FPorgamia pinnata

Prema tomento sa

Reandia dimentorum -
Randia ,u]:gino sa
Saceupetalum tomento sum.
Seﬁicax‘ms anacard;_ﬁ.m?
Strychnos potatorm

S tereo spermm suaveolens
+ Xyloecarpum ’

af

=~

- BO -

Khair
Dheoban
Kamata . Chatta
Kannata Harcuza
Honeymoontree

Makad tendn

vish tendn )
Janrasi

Pipal Achatta
- Bat
Kakal

Papra

~Thaman
Babul
Mach Bz?.nkadam
“Kerra

Biranga

Aal

Harsingar

Karanji

Phetra (Kala)

Phetra (Kala)

Karf
Hilawa Bhola
Nirmali

Pader

Heipgrl

Larong

Sarakhongnang

Usha

Hedbi

Cholban—
gthing
{ Kuki )

Khabi

Shingdrel

Lamhubi

? r
Ing-nge-Ching
(Naga)
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075 Soymida febrl fuga
076 Tamarind:s indies
Q77 Vitex pedancularis
078 Wrightia tinctoria
079 7 zyus xylorhyra
¢80 2l zythus jujubea
081 Azadirachta indca
082 Mimisops elegni
083 Strychnos nuxvomica
084 Galycarpa arborea
084 Cymonsporia spPas
086 Mimosops hexandra
o087 Moni lkara hoxandra
088 Wendlendla exerta
089 Spondlas mangi fern
090 Aqularia agallocha
091 Spondlas species
(0]} Anthocephalus cadamba
083 Trema oritentalis
0g4 Milusa velutina
095 ™ Cordia mixa
096 Brythrina indica
)9_‘7 Brythrina saberosa
Mscellaneous spp.]

099 ; Bursera serratum

100
101

102

Xﬂn'l‘hoxyl—-u.m tetsa
Sterspermum chelnei des

Gedrella tocna/Microccarpa-
fabri fuga

81 -

Dadhi
Ghont
Ber

Nean

Kuchla

Khimi

Senrl
Pangm

Pangra

Tetu1l

Awml

Kul

Banmala
{gochlo-Nel)

Amora

hgar

Kadam
Kaimal

41 chla
Mandar

Mandar

Neaar

Poma
(rangl)

Mange

Borol
Neem

Bokul

Salom

Heining
Agor
Heing

Keli

Lamualc
Kuracangouha

Karac

Knlamp

Mukth rubi

Hanur '
Thiren
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03
104

2
105
1046

.l 3 rfv

[
(@]
a4

109
110
111

11

117
118
11D
120
121
122
123
124
125
126
127
128
129
120
131

Polyalthia acerasoides

Zanthoxylum budrnga

Cephalostachyum pergracile

Ginamonium wightii

Mangi fera svlvatica
Jonesia asoca
Plectronia Jydima
Macaranga denticulata
Phocbe goalparensds s
Ferronia elephantum
Calycarpa spp.
Paraktangencs kur=zii
Anogei ssus acuminata
HolopféLia Integrifolia
Macaranga peltata
filanthus exelsa
Oroxylum indi cum
Sapindis emarginatus
Pterccarpus santalenus
Santalum album

Aecacia sundra

A wtia rottleriformi s
Gyrccarpus amerl canus
Dichrostchys cinerea
Dolichandrone falcate
Meclia azad rachta
A‘rtocearpus chaplasha

Acacia fermginea

- Bajna
- Lak shmi
- L soka
- Bhura
- Bansum
Kaweet
Chalmigra
Maharkh
Ritha -

Raktachandan -
Chandan
Sundra

Punki

Yeltur
Medsing
Bakain Goranecm
- Chamal

Velsundra

Ngang

Ban dam
Lakoi
Unigthou

Sajom spp.

Samba

Kekm

Sel mrak

Cham
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139
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b
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N

-
tn
H

'.-\
U'

((arsia Siames
Burcalyptus hybrid
Michelia chempaca

Tetranmel es nudi florm

Txora arhoren + Parviflora

Mrllivgtonia hortenzis
Fhoenix sylve:stn'. s

Al stonia scholaris
Prosoopis splclgera
Polyalihia lougifolia
Gaperium bengalense
Ginnemomir: oecl dodaphine

Dipterocarmas fiirbinatus

Dlospyroe chloroxylon .
(Topo sia)

Sheculia alata

Tymmearpas jacgiinl

Adgdrnia secsilifolia

Aibiircia goiyulaita
Strecuius asper
Ermvi.roaylon monsynum
Barringtonia acutangula

0O4itni wodier

Stepoegyne parviflora

~

Iitreaen Polyantha

- 833 -

Nilgiri %el

-

Akasnim

B etha

Jami

i os}

Iliintha

Kuma rpinks.,

-

-

Bajar caanti

Doodari.

Gumpena or

Dumpd. di

r

Chanpa

Chean dal

(naine, 1ai 121)

-

Chativan

Debdaxu

Thup/Korasr

Gan drai
Garjan

Badam

Ll thao

Bila

Thangtup

Chati wan

Mcirmak
Gondmi
Yancn

Thingbong
(Kuki)

Gorak/Narike¢l Bantai

-

Halu dchaki
/Sonari

Harl cn

Deohari
Hi zal

Jiol

Panikadam

Hucria

{Kuki)

Sonarl

Khok

Engla,
Hengla

Tong—-khop-
nepong—~thing

(Kuki)

Tamitln
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164
165
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167
168

169

170

171

172

173

174
175

176

177
178
179
180

181

Bugenia cymosa,

Prama bengalensia

Cordia befragranti ssima

Chukra sta tabularis

Schmlia wallichii
Holartmena afitidysantexica
Swl etenia mahogoni

Trewla nud florm=

Meauia ferrea

Ptercearmus indicus, dal-
bemEgioi s

Grewia mlerocos

Cynomet 2 polyandra
Amsora mhituka

Duebanga sonneratioci des

Amccra walichii

Manihot utilizzims
1]

Machilus gamblel

Michelia montana
Sterenlia villasa

Canarium begal ense

Termminalia myriocarpa

Xylia dolabri formia

Actinodathne -- angusti folia

Jam, TLta
Khair

Jinart

Kaowmthuti

Kheta
Bogapoma,

Konak
Kurchi
Mahogany
Mera(Medda)
Nageswar

Padauk

Pichlae
Fing

Pltraj
(rahena)

Ramdala
(Lampate)

Rata 1ali

Sabarchuk
(Simil—alu)

Shum

Sund
Tdal
Thup

Panl

Pyinkado

Mehi-tekra

Jam

Jol~chcng=
imaiphi
(Kuld)

Tamuk

Tnimreag

Usoct

Wangphop

Langjan
Nanup

Umgang

Ramdala

Kmangra

Uningthonge
anbi

Langjan

hup

(Mekruk)

Talhao

Nabhar{Kukl)
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JE221 Bombax enz.gnee -
192 Tzeccaurea gaplda - - i
195 Calowyllum ino phyllu.m - -
194 Cimn a.rc;om':nm oblongl folia -
' (tcmala) '
185 Gowd.a odoatl scinmA -
185 Canamitin resini ‘emm -
1%  Qn ral‘_;': £ integerima ~
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Sundal
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Kathol :
Deva
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Bhub?,
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Texin . .

Mohi day

dhuma, |,
Mahi tvekra
Hengasi ' )
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Barck/Balua.
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e 1e

Kalyal
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209

210

225
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227
23
229
230

Dendrocalams hamiltonili
Dendrocalemus lcngi spathus
Dendmoealamis strictus
Bambusa kinglana

Bambusa walgaris

Bambusa khaslana

Cerhatostachyum fuch sianum

—0— lati folium
~&o— FPallt Gum
—do— Pergracile

Bambusa arundinacesn
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n

n

n

Pocha
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Uaap

Sanelbi
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ia 2w 3. 4. 5.
CANEFE
231 Galanus tenuis Cane Raungi-Fali
232 n leptospadix n
233 " Latd folus H
234 n floribundas n
235 n erectus n
236 Daemonoropa jenkinsionis u
237 .
233
2%
240 ’
241 Chrysorhyllum roxburghii - Pitakore -
242 CGltrus;, hystrix - Satkora Hel ribob
243 Camellia thea - Jaugli cha Cha
244 Dysoxylum binectariferum - Rata Ungang
+ hamiltonii
2453 Deimycarpus racanosus - Kukl jawa —
246 Diospyros toposis/Lancede~ - Golal Thingbong
" folia (Kukdt )
2'%7 Brdo spernuum chinense - - 'J‘i}ing—-
~ ai veng
S (Kukt }
248 Elaeocarpus varnanna - Baltol Chon shonmanbi,
249 Echino;arp.ls assdnicus - Sita Phaithing
(Kuld)
250 Eriobotrya bengalensis - - Ching-neitel
251 Ficus elastica - Bubber Rubber
252 Gi rronni era subacguali s - Duad Champa -
253 Gynocardia odorata - Dal Murga
(Chalm:rga)
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pa—

ie Za 3a ™ 5. -
254 Carcinia pedinculata . - - _ R
255  Heriiigra mecrophylla . - Mahi tekre -
R58 ; Isonandra polyantha - Kurta
257 Ttex gode jam species - -
258 Juglans regia - - L¥%hrot ‘Hei jugd ¢
258 Kayea floribunda . - -  Korsl - #
260 Lagerstrmenia flosreginee - - Jaml N Jaweil,Jarul
261 Lorhepetal um welghtianym . -  JatsutiongiT - oo
22 Titsaea.polyantha - - - Tt tla 2
263 TIiteagz,lacta i - ~  Patti -~ i .
284 Iitsaez citrata -~ - - - -
255 Mawnilus villosa - ~  Sundi
236 Moms lagvigata . . - -~  Champs Kabreingdhak "
sandl
239 Mywistica irya/linifolia/ o - Maara < .
amy cdalina .
263 Ny ssa Sesglliflora ! - B Pani kadam _
269 Mdlia azedarach -~ h E’:or':‘i neen F Sel zrak
270 Nepnalium longana - - Nonganghet
271  Phoebe hajnesiana v .- Bon sam Uningthou
72 Ptero spér.nrum aceri folium - Modn burp E{wakla
275 Querois sarlserrata - - Oak Uyung
€74 Pasaria spi cata/xylocarpa/ - - -
spicata
275 Stercuiia alata - Badam Leibax hawai
276  Sideroxylon grandl folium - Mahi tekra -
277 Stehegyne parvifolia - Pani kadam
278 Sapium baceatun - Bilosh
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295

297
298

299
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Taraktogenos kurzii
Ulmus spectes
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mMgel hardtia spleata
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Alnus nepalensis

Pinus kheslya/insalaris
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Bogenalia serrata
Iitsea cddtrata

Parkia joyarica/roxburghii
Cynometra polyandra

~Croton joufra

89

Celtdi s tetrandra (@ustretis)-

Oratzeva religious

301 ';m Pterocarpus tuberculatus

Borci

Jhealna

Harl taki spp.
Chalmigra
Manan

Morhal

Good champa
Rata spp,

Amlaxt

Panl jam
Jinari

Mejankeari

Ping
Kuki AHaitup

Bomun

Taihao

-Manzhi

Hel pck
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Helgru

Hel jugamanbi
Bhujapatra
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Tamitla
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Iuthap=Ching
(Naga)

Hdkreng
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. MANIPUR SURVEY

‘Il st of Herbariun specimens got 1dentl fied
th rough fg".;ir.I. and edd ticnal CodeANos._

-5
— -

Local name

3 ,.No ..Bota:m_c‘al_name
1. Acer spp. Kuhi, Thinghi C %9 -
2o ficeroblongum Tapaik .. 250 -
Fa Albizzia stipalata’ N Longchoum = - -
4. -Alnus nepalensis Vechan,Fareng, Nagwalthing -
‘ Hengrl: -

S, :Flrdi sia flormbunda Ingthanaba ’ ’ 58‘6
8, Alr'l'.o carpas cha.plaszaf . Paran R .
7o At3lantie spipc;‘s,é o Naleking ° a 37
3. Betula alcnol des Hengmelki B
3 a Bischofia javanica Inbou ‘ i
10, Beiﬁ_aspenﬂum miemnthJa . 54:]1.“

1 Callorhyllum polyanthum Foi o - 330
12, Castanopsis turbulci des i Slthing(k)-,ffﬁm.ngm(ld)

s hystrix -

13, Castnopst a aronata Achathing ‘Bl
14, Castanops s spp. Rokhui - ‘.
15, Gongea tomentosa Mumsing, Tatheithing 378
16, GCroton oblongi folius'' Hautam 338
17, Cordia spp. - Tamuk 7
18, Corda di.dlotomar Tamband o 349
19. Dalbergla spp. Dalha, Laithitha,Laihicha
20, Dehnirhyllum himalayar ese Nobabung, Gobung g?Bf_
21, Debregesala wallichii  , - Maamp s T gy
22a Drenycagim s racemcsus A Engal ’ .- 337
23, Bl eocarpus rugesus nil 354
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24.

254

26.
27.
28.
29,
s
51.
52
53,
B4s
35.,
36,
37
58.
39.
40,
al,
4255
43

e

44,

45,

Elececarpus-aristatus

Eucnymis frigidis

Fl eoden Aron -~ roxburzhii

Kriclaena gpectabills

Ficus hispida

.Fiws"sdhiéord;ta

M cus SPp.

Garcinia cowa

Grewla abutifollia
Grewia elatostenioldes
Grevia sp}:.'.
Gymnosporia mafa
lochidion sPPe.
Gmelina armores
Herttiena acardinata
Hydnoecarpis sPPe
Hymno dictyon flaci dum
Hydn_ggf.trpus kurzl
Ilev:é f.:rag:l.lis

IlexX SPPe

Ixora spP.

I Knana glauscens

46 & Idtsea oblonga

47 o

48,4

49 &

50.

B1.

- s
~

Litsea salicl folja -
I3 ttsez sSPPe.,
Litsca Xhagyana

Lonicera cuincquelocularis

- Macranga denticulata

91

Mui scol

Sukhathing, Tnra-
thing

Khoni jrian

Singapel, Kalasingh

- Heirith, Limti

Helghong

Tada

uangt.l';ing

Kalpa

suthing -

Kolpe e
Ship, stikeing
Knothi, Jongding

Gain

Xhonthing, Thapap=
Taponl

Thusak

Nungbx;ng

Thingpt
Mong;'ibung

mingd-lo W, Kurtai

Gaithing(k)Schi (M}

Lessathing, Yhunthing

Shochnil, upan
Thangelng
Pontha

Misi joi .

~

Nafmlt (K}

3587

370

. 374

379
6

3

355
345
375
355
358
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52,
53,
54,
55,
56,
57,
58a
59,
60
61a
6 2a
63.
64,
65.
66,
67 s
€8,
€9,
70a
71,
72,
7 3a
74,
75a
76

T7e

Macranga indica '
Michalia balllonii
Michalia daltsopa
Malotus épp.
Meliosmna simplicifolia
Mal ropanax oreorhylum
Mesua ferrea
Machilis parviflcra
Nanclca griffithil
Pierls ovalifolia
Phoebe peniculata
Pterospermmim ccerifolium
Protium serratun
Prunus domestica
Quercus incana
Quercus griffithi
@uercus lanugicsa
Quercus serrata
hmercus SPhe

Raus javanica

thus succedenla
Sapium baccatum
Sauriniza pundiana
Sapindas sps.
Sapindas .attenduatus

Syzygium ramphiphyla

78, ~Syzyglum SPPa

79.

80,

Sterculla villosa

Tipi danthus calyptrmatus

- 092 -

Talam

Khayangeling
Baga"t.ani, Wangthing
Bongo .

Mangseca

Angai, Khorang
Goshing, Decty. ¢
Tnmck
Sip

Khenthing
Thubuai

Billsing
Kheheng
Palthing, Lithing
Chakomagung
Lainidak,iopathing
Gongpi, Lainidek Foi
Lithing

Hemang
Thine
Bon

Karap, Kharapy

Chaothing, Negeapel
Moithing thingchithing
Masthing

Ambal

Khonthing

-~ 539

332
R

358

347

348

28
9
387
338
31
335
< 3O
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-B1,
82,
8 3,
84,

B85,

Trignostencn semi perflorens
Vvaria kamiltonii

Vitex spp. )
Wendlend~-a wallj.d-lii

Xermspermn glabratum

93

Goigthing
Tandar
Tasa
Sptithing

Thingsaki (X)

334
344
B4
B2
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9-
10.

11.

12.

13.

14.
15.

18.

17.
18.

22.
25.

-0
APPENDIX TT.

Pra. Investment Survey of Forest Resources
CENIRLL 20NE — MANTIPUR SURVEY
PIOT APPROLCH TORM
WHame of Division and its Goda Ho.
Hame of Range and its Gode MNo.
hane of Block and its Godo Ho.

Stratun GCoda .
Conpartment No. ..
Date .s
Name and Code Ho. of tho Crew Isnder: Eé% Iégﬁ‘g Mo
HName of the camp site .

Time of startihg from camp ae

Distance covered by vehicle (lm)
Time taken by vehicle.
Name, if any, of the place up to which

journey was performed by vehiclo.

Conspicuous features observed during
the journey by vehicéle (Describe
in details i

Direchion and distancoe eovered onr foot
up to the reference point (in).

Time of starting on foob.

Uonspicuous feabures observed during
the journey on foot (Deseribe in details)
Dascripbion of the refercence point
(Describe in details).

Time of arrival at referonce peoint.

Bearing from the reference point.
to the plot No. -

Distance of the plot from reference
point (kn) -

Time of arrival in plot

Time of leaving plot

Time of return to canp

Remarks, record the prescnce of £
Permenent Roads, Temporary Roads,

Iake, Nallas, Rdilway lLine, Fire ®
Iine and Demarcation Lings, any other
iten of note, etc. N

Field Form Ho.l

Signature of Crew Ieader.
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97
SIMPIE TREE FORM dovendix IT_g (Field Form No, )
: PRE- INVESTMENT SURVEY OF FOREST RES)URCES z
A o 0. of

Sample Grig |14 Co-ordinates CENTRAL 20MW Thage Job /€D

o, Tat, Iong. MAVIPUR SURVEY 7879 13|45
6-9 10-15 16-21,

I

B o FORM DEFEQT S

w, o [
e e Te |9 17 5

Nams of Species S B < e N T A - I

AR REFICI AT AP AR Folg

= g | H mE|mE 2= |S535 gm | 5 d

R RN I EE I N

— I . i I\A 3 =
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. . » O
_ ]
|
1
{
OH.m.": .._“Omhmme..naunonu._e-..-.o“aum-oc -
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1au-aa.uo=n.-.uc-on...uc‘o
3 N
4

Contents




B

Central Zone, Nagpur.

SAMPLE TREE CARD

Species

Dominance

D,B.H.

Double Bark Thickness
Total Height

Clear Bele

Forms
Tongitudinal

Scecticnal

Defechs
Natura'l
and
Other

Appendix o

Fre— Investment Survey of Forest Regourcas,
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(Fiold Form No.V)
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-101-
PRE INVEST MENT SURVEY OF FOREST RESCURCES

CENTRALL ZONE
MANTPUR SURVEY

+

Form for recording of Lerial observations.

Datcoceacosescse

dppendix IIh,

Name. of Crow Leadere..eeeeeesonseonns

Vageteation

Grid point Land uso Forest Type
i.Ref:alphabet a - n Forest - 1 |Tres Forest - 1 |Wet Temp. -1
2. lat. Nos. 00~ 23| ig.Tr.L, -2 Open Forest - 2 |PFine -2
3, Long.Nos. 00 - 23| Cur.Jhum -8 Bambco Brake - 4 i{Wet Hill -3

- Pasture & Barr.5s Grass Bank - 5 {Sami Everg. -4
Crop Land - 4 . " |Teak Gurjan - 5
Ref.alpn. Iong, Ilat. | Others - 9 ' - 6

Undetormined
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» App, TTL g

bution of a - b us

Lumd fize Ares {n_sgq.km. Percentage S5,E. %
o -, _““"‘" R ’Df' -

Toress e e ISE%_Q_E_ “//— 7.76 1.0

Agriculturel Tree Kad = 537,10 . - 1,51 11.9

Srop land 3170.72. 14.18 KX

EREEr

7,05

e e

__.Rasture % Barcen.land-- ~~1576,05

S8k

Usban sites. * 93,15 1.3 12.8 = o

.. T -

Current Jhum. . et 1832.08 . 8,19 4.0

- R -
-

— THtat . _“:_: 22366 .00/ 100 . ST

ST D et
5 ean il B

.
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MANT FUR_SURVEY
Aop, IIL
Table — 1.2 , Ao, IL=D

Di stribution of Fgrggtqﬁrgg_ by Vgggt.at;og"

- whto

Vegéta‘t:ion Area in Percent S.E. % Percent of

Sq. kme of Total area,
Iorest
AI‘eh. -
Tree Forest 7621.44 _50.?9 2.1 34.08
Open Forest 4118.54 27 .18 3.1 18,41
Bamboo brake X 358,45 21,56 ] 14.8%
Grass bank 146,57 0,07 is.2 0.66
T " Tmger 7 1515485 100 T e7.96
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PUR V
Aop. IILc
hble - 1.3
t t of Forest B L arca by Forest
Forest Type Tree Forest Percent of S.E.% Cpen Percent S.E..
(Area in total tree Porest of Total &
8q.Km.) Forest. (Area Open
in Sc.km,) Forest,.
Wet temperate 184.90 16 .86 6.0 166,11 4-03_ 7.1
Pine 1519,40 19,94 5.5 923,37 22442 7.1
Wet Hills BIB D Si.41 3.2 2672, 30 64,89 4,0
Seml Evergreen 439,70 S.7T7 10.4 2519 4,98 15.4
Teak Garjan 459 .24 6.02 i0.2 151,45 2.68 17,9
Ttal 762,44 100 - 4118.51 100 -
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MANLPUR SURVEX

Rl T x

[XSTICRUTION OF VQLUME BY

o, At i

[ :. -.‘..:.L':;-.‘. ;-.‘..‘- M

EORESTIVEE ™ - -

i

_ Forest Tpe

iVol/he,

.

. N e

M

6.5.% Area S.E.%
2

o eem

Total vblume

S.E.%

(1000 cu.m,.) =

f 3
-~ g -

. Wet Tempgrate .. . .—123'?‘50

19.7 ° 1284.90 6.0

e

15823.5

:' 20.6

.- Pine . ... 60,001 17.5 " '1519,40  5.5! 9116 .6 18.2
Wet Hills 90.7 D 16,8 3018.20 3.2~ 35545.0 16,5
. “Seml Evergreen 98.095 $.4°° 40,70 10:4 4513,2 8.4
Teak Gurjsn 71,292 28.2° 450,24 10.2 5278 .6 0.0
e — by
. _Tatel 89.524 10%e 7621447 2.1 68O77.8 1044 .
= C s - Sbdi ity e 2L o \
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‘MANI PUR SURVEY

VEGETATION — OPEN FOREST

Ape, Vb -

, + ! IToTRIBUTION OF VOLUME BY FOREST TYPE :
1 E :
- H ; i
i ". 1 - - ” v -
Torest fype ixi  Vol/hg.® S.E.%  &reg $.E.3  Total S.E. %
Eo MY KM wlume .

. (1000 cu.m.)
Wet Temperate !.. : 5,663

[

70,4 166,11 i7.1 94,1 ‘?21‘4‘
_ k : 5.542 20,2 223,57 7.1 493.3 90,4
Wethﬁls-_ ’_ ‘ '*;14.0113 51.0 267 2,39 4,0 37482 '
Semi.-Ev«ar—-ére'ai?& ' ‘
Teaksurjen

Pine

: o) . 0 356 .64

-— a

_ o J ——— — T

.y Total- T Ap.5g2 -1 43,2 4118,51 B.1  4333.6 43,3

- H oy . ' HE - T —_ : a
R P : . s -

Contents



~107-
MANTPUR SURVEY Apps_V=a
_ Vezetation-Tree Foregt, Forest Troe = Wet Tenperate
Teble 3o1.1 ._
1 atri b
I AMETER CLASSES (Cm) _
Species :
10-19 20-2 20-B -4 50-53 60-69 7070 B0-03 90-90 100-ico Ttal ]
Gmelina arborea 2,222, O 0 0 0 0 0 0 0 0 2 222 0.7
Calycarpa arborea L555 ‘0 0 0 0 0 0O 0 . ¢ 0 555 o2
Miscellaneous ... 87.778 - 42,778 2.389 5.505 1.667 5,000 L.411 1111 1,111 ,555  175.555 53.0
Specices
Macaranga 555 0 0 0 o' o 0 0 0 0 .555 .2
denticulata _
Schenia wallichli 9,444 2,222 0 0 0 0 555 555 0 12,776 3,9
Kydla calycine 0 0 o555 0 0 0 0 0 0 0 1.1 Y
Castanopsi s hystrixil,111:8,335 4,444 0 0' 0 0 0 0 0 23,889 7.2
Castanopsls indios 0 @ 0 0 0 0o o 0 0 .85 0 ‘555 .o
@E.mH_Oﬁm . Pl - "
semi serrata 1,111 - 0 0 ¥ 0 0 0 0 0 0 1.11 .
Quermns spectes. 8,889 2778 .0- 0 o g 0 0 0 0 . 11.667 3,5
Quercus species 14,444 4,444 1,111 0 0 0 0 0 ¢ 0 19.099 B8,0*
Alnus nepalensis 2,111 1,667 555 1,667 g 0 0 0 0 0 5,000 1,5
i i /
Bridelia retusa * 7,778 ‘1,667 0 0 0 0 0 0 0 0 94445 7248
Salix tetragperma 0 4,444 6,667 @ 0 ., 555 585 .B55 ,555 g 13,33 4,1
Rest of snecies 34,044 8,880 7,202 1,667 Q1,111 .55 0 O___ 0. 53888 18,0
Total 179049 77,222 49,445 8,889 1,667 6,666 2, 776 2,221 2,501 .555 331,102 -
) b ) . i
. Percentage 1542 28,5 1497 27 5 2.0 o8 7 7 2 - 100.0

i
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MANLEUR_SURVEY Arp, Vg
. Table = 30103
VEGETATION - THFE FOREST.ARST TYPE - WET HILIS
I ﬁi utizn of Stans el ngctare by Nameter Classes and Snecles.

Contents

i . i!yi,.wﬁw.gi1..-:rzk,t3?sﬁéﬁm;a LASSTS _ (On)

— S06ELES ... PR £ 35 0 £ LT3 T O ziri % o7 BO-65 _80-09  100-109_ Total 4. .
Pinug kesiye R I IO 5 1 . 1,160 0.4
Cmelina arcores PIESS) Hﬂ; & 7,580 W83 PR 463 1,4
E.cwnu m.HmU,omm 50758 o7 R0 a?o 143 . P.mmm 1.8
AR Nﬁmom -\aw.w..h~ mn il unnur

5D WAL A b & 0 0 b 0 0 0 50918 1.8

P 10a = 7o

-y otusn m bes

Oalycarpa arforea - 4,485  1.304 o 45 6,277 2.0
i gl Lo s e specied  BE.072 99,420 515 L4 LaolA 1.E04 0 785 455 290 137,680 42,6
Mararanga denticalaca 2:319 1,34 S 4,783 1,5
E chelia chanpaca 1,304 1120 1 20 0 230 4,057 1,3
phoberoearpus tarbinatas 3 . G14E , W45 0,0
Schenia wallichis RedB4 2,600 1,73 458 7,047 9.8
‘fastanopd s 333.._,“- 2,785 - B.5H5L 2,754 70 D 0 145 33 043 10,2
Sastaropel s ind ca 9,588 B.2¥2 2,519,475 145 18 895 5.0
Lagerstrommia flosreginack, B84 1,884 (.8
Quetreus geni servate 1,594 1004 380 3,168 1.0
Quercus species 580 0 Came T 870 0%
Alnun nepalensdis 2609 280 425 . 3,324 1,0

mw.ﬂ.gmw.ﬁ retusa 4,203 1,014 ol £5 . 5,062 1.
Rost oft*zpeci ¢ 12,608 14,087 5,797 2,02 A4 .00 0 AT 580 (560 67,52 20,8

“,.mm,-.a 128,288 75,451 32,61t uam.wq 170G 1,824 1,004 1,180 L0LS 870 omooewo
3 23,3 1C.1 nad 0.8 0.5 9.5 0.3 0.5 0.3 Ho.ono

)

Percentage . 61

h 4
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MANTFUR SURV

Table - 3.2a1e
VEGETATION-DPEN FOREST, FOREST T PE-WET TEMPRERATE

DLSTHRLBUTILON CF STEMS PER HECTARE BY T AMEBETER CLASSES AND SPECTES

App. VI.g

Species X AMETER CLASSES (Cm)
1019  20=29 30-.39 40-.49 izl %
Ficus specles 2000 - .- - 2,000 3.4
Ml acelisneous speclesl2. 000 4,020 - - 16 .000 27 .6
Castanopsis hystrix 2,000 6.000 - - 8.000 13.8
Quercus semiserrata 14,000 2.000 - - 16,000 27 .6
Rest of species 14.000 - - 2.000 16,000 27 .6
Total 44,C0C 1 2;0-:)0 - 2.000 58.000
Percentage 75,9 _ .7 - 5.4 ) 100.0

Contents



VEGETATTONOPEN FCZEST-FOREST TYPE-FINE
LSTHIBUTION QF STEMS FPER HECTARE BY [ AMETER CLASSES AND SPRECIES

=113

MANTPUR SURVEY
Table — 3o2e2a

4pp. VI-b

Species L AMETER CLASSES (Cm)
10-19 20-29 30-29 Total %

Pinus keslya 3,333 - - 3.333 8,3
Albizzia lebbek 6.667 - - B .637 16.7
Grewla tllliaefolia 3,333 - - 36d33 B.3
Calycarpa arborea 3e 333 - - 3333 B3
Rest of species 16,667 3,333 3,333 23,333 58.4

Total 33,333 3.333 3,333 39,999

Percentago 83,4 8.3 8.3 100.0
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MANLPUR SURVEY App. TL n

VEGETATION-OPFN FOREST, FOREST TYPE WET TEMPERATE

ILSTREBUTICON OF VOLUME (M%) PER HECTARE BY I AMETER CLASSES AND SPELCES

.« + . Species : DLAMETER GLASSES {Cm)

1019 D29 TH-3g- - 40,49 - Total %

Fiong species 2019 -~ - —- 019 0.3
Miscellanenus. specles 378 970 - ' - 1. 348 23.8
Castanopsls hystrix  .048 1.208 - - 1,346 23,8
Quercus san secrata - 33 2352 - - +683 12.1
Rest of specles - 290 c . | 2.0 . 2,67 a0.0

Ibtal: . - : 1,016 . 82,620 = QO 2,027 5.663
--. . .Eercentage 17.9 . 46 .3 35.8 1C00.0

Contents
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MaNIPUR SURVEYT

Tble — 4.2, 2. Lop. IX-b

VEGETATION-OPEN FOREST , FOREST TYPE-FINE
IESTRHBUTION OF VOIJME (Ms) PER HECTARE BY WAMETER CLASSES AND SPECTFS

Species T AMETER. __CLASSES (Cm)
tt 10--19 = D) 3039 Total %

= Pimus keslya . . .«190 - - 180 3.6

-.Gmelina arborea 0145 - - .145 2.7

.-.Graviae_tillinefolia _.152 - - .152 T 2.8
. _Galycavpa arborea  LO31. T T OB 0.6

‘Rést of species L L7098 1.2 _ 2.815 4,824 T go.3

. Total l.227  .1.302 _2.813 5.342

. 4

.  Peroentage 23,0  24.4 _52.6 100.0

=
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MANLPUR SURVEY

Fls; X1
Table =54 2.%. Stratun Ares 16611 ha,

[3
Vegetation «0pen Forest, Forest Type ~Web Tenperante

Distribution of Total Stem by aneber Clagses and Steclies

x .
i - s LN
I

Spe¢ies .. .. ' o DLAMEIER. CLASGES. {(Cm).r =
: 1019 20-29, &—59 @: ot %

mavs epesies | Bsem - ¢ - 33202 B4

MLscElTadeous’ 196380 664ds - -5~ 5773 27 .6
. SPeCl ESd I

Y s
PR T e ants . ¥

Gastenopsls hystrix Z3ees 99665 £ - 132807, 13,8

2 -

Querais senl serrata 2532852 33222 e T )A- 255'?:74 - 27 .6
Rest of species 2325582 - - 53222, 265774 X6
Total . 5 . 730878 199330 T - 33222 26 7430

Pgrc enta.g e

,,_,_.,.,,.v-_u.,..-..,,«

Y £ < JEUNG - 0 Py (T - T U T 'e S < BEE S
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MANTPUR_SURV ipp. XILb
Tble ~ 5,2, 2, Stratum Arca 923357 ha,

VYegetatjon - Open Forest, Forest Iype — Ping

Distributi . n f Total Stems by ILameoter Classes and Species.

Species ILAMETER  CLASSES (Cm)
10-19 D~ o) 100-109 btal 32

Pinus kesiye 07758 . 307758 8.5
Albi zzia lebbek 615609 615509 15,7
Grewia tillaefolia 3D7758 . v 307758 8,3
Galycarpa arborea 307758 307758 8.3
Rest of specles 1538976 07758 307758 B 2154492 58,4
TTOmtAL U <Y - m77esy 37TE8 ¢ 307758 .. 3B93375

Pércentage' ~ 83,4 8.3 8.3 - 100.0
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MANIPUR SURVEY

Ao, ATV_a

“Toble — 5.2.1 Stratum Area
. .. A 16611 he.
VEGETATIGN-OPEN- FOREST, FOREST TYPE-WET TEMPERATE
T STRIBUTL CN_OF- TOTAL.VOLUME BY IL AMETER CLASSES AND SPECLES
Species B - IX AMETER CLASSES “(Om)
¢ 10719 20-29 | 30-39 - 40-49  Ibtel %
Ficus species Z18 -- - .- 'Z16 0.3
Mi scellaneous species 6%‘7‘5’ 161135 - - 22302 23.8
Castanopsls hystrix .. 797" 21561 - -~ 22358  23.8
Querdis semiserrata 5498 5847 . - -.- 11845 1z.1
Rest of &pecies 087 ' TToeel 3EA70 SBIEST. 400 )
TUESAL e e o 16877 43521 = - 3370 94068 -
Percentage 17,9 4B.5 T oM ... .35.8 10,0
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MANIPUR SURVEY
. - . &ppn, XTU. b
Table ~ 6.2.2, | Stratum Area 92337 ha,

- Vepetation = Open Forest, Forest rpe-Pine -

Distribution of Thtal Volume bv Dianster Classes and Spedtes.

Species ' ' D{Amsmﬁ--cmss"ﬂs Lo
_ e - 10=19  20-29 2039 100109 Total %

Pinus kesiya 17544 ) 17544 3.6
Alblzda lebbek 13389 13389 2.7
Grewla tilliaefolia 14035 ] 14035 i 2.8
Calycarpa arborea 2862 ] 2862 ) O‘.G__‘_u
Rest of species.- 65467, 120222 259743 | 445432 9043

Total . 118297  lzo222 250743 493%B2  100,0

Percentage 25;0. 24,4 . 62,6 - . o 100,0 '
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