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SUMMARY 

The inner fibrous bark of I.Qkta shrubs (Da@.ne bholua and Daphne 

papyracea) provide the chie f raw . ' · ... _, _ cottage industry paper-making 

in Nepal. The recent increase in cemand for this hi~ quality :pa.per has 

resulted in the over-exploitation nf the resource in many hill areas. 

This report reviews the current status of the resource, fvcussing 

mainly on its natural distribution, ecology, silviculture and nanagen:ent. 

Traditi..ma.l and improved manufacturing techniques are described and a 

comparison me.de vf their Lpecif'ic fuelwood requiremmts. 

other fibre - producing species are listed and their potential as 

a.lte»native suurces uf raw material for the industry is discussed. 

Past research is reviewed and fUture research priorities, relevant to 

management of natural stands of Daphne for conservation and sustained yield, 

are outlined • 
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· PRELIMINARY REPORT OH tcnA .. (DAPIINE Spp.) 

AND CRAFT PAPER-MAKING ;DJ BEPAL 

SECTION 1 : .· INTRODUCTION I• 

· . .. , . 
. . ' 

1.1 The lg>oi:tance of Lokta in Nepal 

.,, 

From the distant past up to the present da.Y, the paper - makers in 

Nepal have almst exclusively used the inner barlt, or best, of 

several. closely related species ot shr\i>s of the· family 'lhymelaeaceae, 

as fibre - me:te~als f or the manuf'acture of paper. 'lhrou(#l ~ ut tbe 

middle hills from the East to the Fcir-West of Nepal two species of 

the genus Daphne ; D. bholua Buch. - Hem. ex D. Don Sld ~_. p9racea 

Wall. ex Steud. emend. w.w ; ~· &mi.ih ·and Cave, S:Jd e11e species of the 

genus Edgeworthia. *Ecigevorthia. ge.rdneri (Wall.) Meisn. are CODmOlly 

used for the''menufacture of Nepalese hand-m.de paper known in the 

vernacular as 'Nepali kagaj' • 

~e history of paper-making as a rural based cottage indU9tey in 

Nepal can be traced beclt -to at least the 12th century A. D. (Trier, 

1972), wen locally produced paper was \Eed extens:i vely for the 

publication of Mantras, tracts and books of a religious and secular 

nature (Bajrachar,ya, 19 83). ·• The art or it~ msnufa.cture came to 

South-\..est China (Szechwan) sometime aromd the first century A. D. 

p robably coinciding Vi.th the introductiJl of B~ddhis m and the 

consequent increase in demand fo r writing materials. Then with the 

e xpansion of the Tibetan empire '4> tn the 10th century waves o f 

migrants mved westwards end southwards ,.,ver the Himela;yen passes 

into Bhutan and Ne pal. " According to Trier (1972) the Nep alese living 

in the nortbem areas of the middle hills ran ge Ta.mSl g, Gurmg , and 

Ma.gar are largely the c:Escendants o f the se mi.graticns. Paper-makers 

seem to have been a:mng the latest a rri vels o f these people aromd 

the turn of the millennium ( Trie r, 1972) (Vending, pers. comm, 19 84). 

.. l.Sually be mixin g it vith D. bh"lua or Q. p8E>Yracea in a ratio 
of l: 3, it is rarely used alone.· 
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In twntieth century Nepal, despite increasing imports f paper from -
abroad, the hand-mde psper ind,.ustry remains cne of the.. chief 

"traditional cottage industries in -the comtry (Suvedi and Reyma.jhi, 

1976) ..:} rt partly meets the demand for legal documents, horoscopes, 

fortme - telling cards, paintings, masks, incense wrappings, wotnd 

dressings, calendars, lampshadesanda host of other products, 

including stationery, fur buth the domestic and overseas market 

(see Trier, 1972; p:t,.o. 129-160). Although in recent years the 

industry had been experiencing a gradual decline, the establishment 

of a UNICEF ~sisted Card manufacturing and paper processing facto:ry 

at Bhaktapur'-itl- 1981 led to renewe-d---inte-rest .. in, and increa~ed 

demand fbr Lokta pep~r · o" · Thi~ - - ha.S resulta ci . i~ · ~nevi.table pressure en 
' 

the resource and growing _ concem for its cccservatiai and management 

on a sustainable basis. 

CJbjecti ves vf the Fibre Researc4 Programme .:- ...... . 
. ·~· · ... ....... __ 

.. 
The Fibre Research Programme was proi>osed by the Mi.nistr,y of .. Forests 

~d Soil Cccserv ~ iion and is a 1ogical extensiai of the preliminary 

:,: :·-.:c:=' l,1~1Mi · :! _ - be.Je~ • t ~ta s~~~~· carried out by the Forest Survey md 

Rese~ch ' ~~ f'i~ (FSRO), HMG/N Iepartment of torests (1984). ** 
Moreover, it reflects concemed .official interest in the :future 

canservaticn and sustained · use of the resource. 

In accordance with the·se 0bjecti ves of conservatioo and sustained 

use, the research p:rogranme, which started in March 1984 will rm 

for an initial two year period end will focus primarily on the 

following priorities: 

i) A regicna1 survey to determine the ecological coo di tiais and 

. . factors which optimize the growth of natural stands ,jf 

' .. Se~ _ "t m&P, ) fo. 1. ·:1; 

... ~-:~ .-J 1~ - 1: .. ~·:: ... .> : •. • .. : __ rt 

·· . trn 

... . ' 

r t~ .- x. ·= . .- .. ", _.'·i; ::; 

; :·:.: : ~: 1 

J ~ ~ • : • 
• t~ .. 

' + ·, 
., . 
•· . .,c·_;r;: •· 

',• :'! 

;-.; 

. . ,: . ' . 
~ ~ ~ ~ 'i · ,- ·' ·~ . 

. •\. "' 

... 
;_._ . t·: i. ' , 

.~:J ill' !1 

. '· ') 



.. 
~ .. 

• 
t 

- 3 -

ii) To observe and record current mmagement practices sod where 

appropriate to make recommendatiais f'or improved mEOagement 

• ained at maximizing sustained bark yield and stand conservation. 

.. 

. .. 
~ 

-
• 

iii) In caijunction with ii;, t u establish permanent growth and 

management trial. plots in order to quanti f'y regrowth, ba.rlt 

yield and optimum rot r.tio: l e n~ h, wder a veriety of mm:lage­

nent regimes ~t different elevati U'l s. 

iv) To develop methods appropriate to the propagation of the two 

me.in Daphne species by investigating the viability of a range 

of techniqtEs e.g.; vegetati ... -e propagaticn of different cutting 

types, aerial. and growd layering, seedling productiou seed 

viability, storage and handling. 

v) In conjmcticn with iv), to assess the p otential. for plained 

cultivation of Daphne species and to conduct a programme of 

research to evaluate the optimal methods for their establish­

IIEnt based on somd ecological. principles • 

vi) To conduct a regional survey ained at qumti:fying fUelwood 

requirenents for the manufacture of hand-made paper by both 

the traditional and improved (Caustic Soda) methods and where 

possible to recommend improverents in the wey tuelwood is 

currently used in the industry. 

vii) Tv explore the possibilities of using other fibre-producin g 

species in the event of proJcct t: d Lokta supplies being 

insufficient to meet estimated fUture <Emand. 

'Ille requiremmt for f'urther research will be reviewed at the end of 

the initial two year period. 
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SECTION 2: SOURCES OF INFORMATION 

2.1 

.. 

Introduction 

The first 4 moths in p roject were chiefly devoted to: 

i) Collectine references and reviewing relevrmt literature from 

a variety of sources ; The Forest Research end Informatiai Centre, 

Dept. of Forests ; UNICEF; Forestry Services (Pvt) ; HMG/N Lept. of 

Cottage and Vil.lage Industries; Industrial Services Centre; le source 

Conservation and utilization Project (RCtF); The Swiss Associatiai 

for Technical Assistance ( SATA); The Commcnvealth Forestry Institute 

(CFI) Li.brary, Oxford; and a nlllli>er of other libraries in Kathmandu; 

The Royal Botanical Gardens, Godavari . 

ii) Visiting govemn:ent a._ •:'. -· ·r: ·-l"ovemment orga:iisatiais and 

individual.s involved in rese arch and develapnent l>'Orlt associated with 

Ickta production and the craft paper-mak.ing industry • 

iii) Conducting fie ld ~tudies within and outside the valley at 

Nagarkot, Kallnchok Phulchoki, Simbhanjyang, Kaullthana, Syebru md 

Ghore Tabela (Lengtan g Naticnal Park) * with the aims of a) becoming 

fa.mi.liar with the genus and its ecoloe;y, b) ass e s s ~n g t he feasibility 

Of areas with good road acce ss as trial sites , c) collectin e; cuttin s 

ma.terial.s, spe cin:ens and s eed, d) studying natural r e generatiai. 

iv) Setting up replicated propagaticn s creening trials (soft-wood, 

s emi-hardwood, barchmod and root cuttings) at two monthly intervals 

at Hetauda, Chalnekel, end Kaullthana nurseri e s. · :~ 

2. 2 Literature Sources 

Tha most compl ete collectiai of literature ai the subject in Nepal 

is housed in ·the Forest Research and Ioformatiai Centre, ~partn:ent 

See map No. 2 . 

-- ~ ~ · 

-. .. 

" 

.. 
• 
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ot Forests, Bahar Mahal. Godavari Botanic Gardens library has a 

selection of the :ioost inportant taxonomic literature, md the D!pt. 

ot Cottage and Village Industries, Kalimati h as a. collectiai related 

to manufacturing processes. An exhaustive list of the literature 

consult.ed is provided in the attache d bibliography; the lDClSt relevmt 

are marked with an ast.erisk . 

2. 3 Herbari um Colle ctiais 

2.4 

Herbarium specimens of 'lhymeleeaceae ·from Nepal are available at Kev 

end Edinburf?P botanic gardens. Godave.ri Herbarium has a representa­

tive collection of the following :related species: Daphne bholua 

(syn. !2.· cannabina), Daphne l?.,.8J?yracea (syn. D. cannabina), Ds>ble 

retm·a, Daphne sureil, £ts;>lme gracills (probably~· bholua var. 

glaciali!. misnamed) , Edgevorthia.. gardneri, Steller& ehamaeJasme, 

Wikstr0 emia cene.scens (a list of specimen numbers is given in 

Ap~ndix 1). 

There are live specimeots at Kew, Edir:burgh and Copenhagen Botcical 

gardens and a single specimen of !Ja:phne bholua at Goda.vari. 

Past Research and Develop:n:ent 

A review of the a.veilable literature reveals a paucity of well -

documented, scientific research on the s ubject. Most of the ieoent 

research into Lok.ta management and propagatiai has been imdertaken in 

Nepal by FSRO (1984) ; D.B. Amatya)'rue:ttq Services for t!JICEF, 

SECID/RCUP, AND SATA/IHIP (1983/84) ; Industrial Services Centre, 

Balaju (1976/77); Malcolm W. Canpbell, Nepal/Australia Forestry 

Project (1983). 

Research into JDB11ufactu..""1ng techniques is being conduct.ed w1 th 

Japanese technical assistance by HMG/N Dept. of Cottage and V11188! 

Indmtries, Kathmandu. The same department has initiated a series 

ot three m:inth training progra.J11112s in inprov~d manufacturing met.hods 

tor paper-makers from a.ll over Nepal. 
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Daphne bud chronosome studies h ave been condu~t.ed by S. Bhattarai a 

botrwiist at Godavari Botanic gardens. 

In Japan microscopic structural exa:cinations haire been . carried out 

on three Da:ohne species by J ~ · J0htani and S. Ishida (1978) and in 

India the coJ11positional. and pulpin g charact~1-1~~cs of paphn.e bholua 

were evalua~d by C.N. Saikia e:~.ii . s.L ··· (l 9 7~ : ). ·:;.;:":·:;, 
. -~ :{: .. 

' ... , 

'Ethno - · technological ' research · and field work were carried out by 

J. Trier (1962-70) and his find:tn gs are published in his very 

valuable book 'Ancient Paper of Nepal 1 (19 72) • 

.... ' . . 

. .... ·; . 

. : ' .~ : ·; ~: ~ \ y '; : .. 
,,.); i . 

· . .. :· ··· .. \ · . 
. : •;·· 

. ... 
• 

• 

: 

.,,, 

• 
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SECfiON 3: DESCRIPTION OF THE SPECIES, THEIR NATURAL DISTBIBUTIOO 

AND ECOLOGY 

3.1 Introduction, the Family ThYD!laeaceae 

Donke, 1934, divides the fami:ly into 4 sub-families, including 

Tby1!lelaeoideae, which again is subdivided into 4 tribes including 

Daphneae (see Table 1). According to the author this comprises 13 

genera and C. 150 species which have spread to nearly all parts of 

the globe. 

Daphneae is further divided into 5 subtri bes, two of which are 

relevant to this current study: Wikstroemiinae (includin g the 

species Wikstroe}Di.a canescens and Wikstroemi.a ~amaeJasne) and 

Daphninae. 

Daphneae is divided into two subseries of which the first comprises 

Daphne and Erisolena (with its single species Daplme involucrata) 

and the secaid Edgeworthia (comprising the two- species Ed.geworthia 

sa;rdneri and Edgeworthia chrysantha). 

The genus Daphne comprises C. 70 species and is <"i. vided into 3 

sections, viz. Dapbnantes, Laureola and ~:e zereum (includin g Dapme 

mezereum). 

papbnantes is again subdivided into 6 subsections, 4 of which are 

Daphnantooides and include: Daphne bholua, Daphne papyracea, Daphne 

sureil, Daphne retusa and Daphne tanfjutica. 

: ' 
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Table 1: 'ibe Family Thymelae~ceae ( adapted from Trier, 1972) 

' 
I ! . 

GONYSTYLOIDEAE ! I 

DICRANOLEPIDEAE I 

-·~ -

I 

-... 
"' 

-... . 

AQUILARIOIDEAE [ ~ I 
GILGIODAPHNOIDEAE '! WI KST"q0H;J.1! INAE ~ . ( DAPHNANTHOIDES 

\ PHALERIEAE ( I l ALPINAE 
THYMELAEOIDEAE ' j I DENDROS '.l.'E~, LE RIN.AE j 

( DAPHNEAE j D.\P!Il!OP B ~; ;;. Jf ~D APFNE , DAPBNANTES; PSEUOOMEZEREUM . 
l;DAPHNINAc ERISOLErrA \ LAUREOLA ) 

SUBFAMILY 

OLEOIDES 
GNIDIEAE I ( . ,\ ( 

. RHAMNO!IBURINAE . EDGEWORTHIA MEZEREUM COLLINAE 

I 
CNEORUM 

I SUBSERIES 
. 

TRIBE SUB TRIBE SECTION SUBSECTioN 
' 'I 

It should be noted that with regard to Q_. bholua and D. papyrarea, 

the two most important paper ·- f ibre plants , botanical classificaticn 

remains controversial, and there has been considerable taxonomic 

conf'usion between these two and other closely related species sucli 

as Daphne sureil W.W. S:nith 2Il ~ Cave. 

3.2 Nomenclature 

FAMILY 

GENUS 

LATIN NAMES 

Thymelaeaceae Meiss . ( 1857) 

Daphne Linn . ; 

a) Daphne bholua Buch • •. Ham. ex. D. Don 

( 5Yll • ~· cannabina Wall.) 

b) Daphne papyr a cea Wall. ex Steud .... (syn. 

D. cann a.bina Lour. ex Wall.) 

CHROM:>SOME No . : n = 9 

VERNACULAR: There are many local n ames o~en used interchangeably 

and generally little distinction is made bet·ween species. Trier 

lists 49 different names for the tuo species (P . 59) , 'lhe most 

commonly used na.ires :in t he Himalayan region are: 

: 

,. 
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i) NEPAL. Kagat pat (e), Kagat e , Kaghuti, D ...... :iJ tah , Gen de, 

Argayle, Arbadi , Sikre , Shunsu, Baruwa (1 ), Balwa, Bholuswa (Nevari), 

Bhullu. A distinotion is sometimes made b ~t,•.:eu · ·~e to ba.lua 

(baruwa)' and ~ Ka.lo baluwa. (baruwa) 1 i.e . • White and black which 

probably refers to the White f:.owers of D. papyracea and the black 

fruit of Q_. bholua or , as Trie r (1972) s uggests the difference in 
(\ 

c0lour o f the paper produced from these two plants, that of D. 

papyracea being whiter than -chat of D. oh olua which often bas a 

greyish hue. Both plants are o~en referred to as 'Lokta' or 

'Lokoda 1 as is the paper manufactured from the bast of these two 

species. ~ 

ii) INDIA. Satpura, Setburwa, Setbur0sa·, Niggi, Jeku, Supkaseng, 

Chamma., Ihak Chamboi, and Mli:ladeo ka phul (God's flower) alluding 

to its use f..Jr temple offerings . 

iii) SIKKIM and BHUTA.ll. Dhenvk, Dayshing. 

iv) BURNA. Hsele. 

General Botanical Description"; 

Daphne bholua is an erect or spreadin g evergreen or deciduous (var. 

glacialis) shrub on average 1 t) 3 m high .with branches 2 to 3 cm 

thick. The leaves are entire, dull green , leathery, hairless, 

alternate 5 to 10 cm or more with a very short petiole, elliptic to 

oblanceolate, (average leaf - 7. 6 cm x 2 cmJ. 

The fl?wers are sweet - scentec. , white, flushed externally pink or 

purplish with slender sillcy'-haired perianth t ube 6 t0 12 mm long 

each with 4 b road or narrow ovate acute spreading lobes C. 6 to 8 mm 

lung , and are borne in termin al r...>unded stalkless o lusters vf about 

6 to 12. Flowering is usuall y f rom De cember - Mey (incl.) depending 

adapted from the taxonomic literature, but chiefly from 
Polunin and Stainton (19ei:) ;md Trier (1972). 
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on a.ltitu~ etc. The fruit i s an ellipsoid l! i:..:, ~ ~ m;ple or al.most 

· black· when .ripe. · The fruit s ripen from March - June. 

. I 

Daphne bholua var. glacialis (w.W. Smith and Cave) Burtt., is a 

·decidt".t'\US shrub wit h pink t o . pu :ple very sweet - scented flowers~ 

,. appearing in. stalkless clust e rs on ba r e branches in. spring and 

occasionally in winter; from West N e ~ al to Sikkim repo1ted to ·replace 

D. bh~lua above 3,000 - 3,500 m. I t i s uq uaJ.ly a small shrub., 

• r 

Daphne papyracea is a much ~ b ranche d e re ct evergreen shrub 1 tv 3 m 

high with br.anches up to 3 cm t hick , havin g smooth erey bark . The 

leaves are entire ; very dark gr een ( d arke r than .!?_. bholua) ' smooth 

and thinly leathery, when dry t hey become a dark bluish-grey. They 

are alternate, narrow-lanceolate to obl ance olat ej rather corrugated 

5 - l5 cm hairless , with veins impressed ab ove , short petioled and 

g. ... ooved, (average leaf - 9 cm x 2 . 2 5 cm) . 

The flowers hav~ either a faint scent or none, are white or greeiiish­

whit e with a slende r perianth · :;ub e ~: - 10 to 13 mm long, very dowy 

outside each with 4 acute s preadin g l obes C. 8 mtn lung. They are 

bome in sessile " bra cteate t e rminal clust e rs of 10 to 16 with 

persist.ent hairy bracts. Flower ing time is generally given as . fiom 

Nov~mber to February ( incl. ) . However . durin g recent field. studies 

in the Langtang national park s e-vera l plants were discovered ·in 

flower by the second week of October (10 / 10/84 ) , alon g the Langtang 

KhQla in subtropical furest at altitudes of between 1 , 600 - 2,000 m. 

The fruit is a : fleshy berry C. l cm, orange at first and then a deep 

red -when f'ully ripe. The fruits r ipen f rom :April to May • 

.. :-·.: 

_, 

* lcnger than i.rl D. bholua 

.. .. 

• 

,. 

.. 
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- lJ. -
\. 

Review f")f the Taxonomic Literature* 

Daphne bholua and ~e papyracet! have been hlOl!l to westem 

science as raw materials for papE:r - making since . the first botanical 

descriptions of them made at the beginning of the 19th century A.D. 

As_ they al'P. often f uund growing side by side and because they are 

fairly similar in appearance , many writers have had difficulty 

distinguishing bet"1een them or have described them as one species, 

often Daphne cannabina. Hence , they a re freq~nt],y treated together 

in the literature. 

The earliest collections from the Himaleya which record the genus 

a.re those of Buchanan- Hamilton who travelled ·in Nepal and Kuniaon 

from 1802-3. His material was taken to England, and D. Dai 's 

descripticns of two species, ~· bholua and~· odora ( syn. ~· cennabina) 

in his book Prodromus Florae Hepalensis ( 1825), were based upcn it 

ad accompanyi.ng notes, with some additicns collected by Wallich 

(1820). Th!JS the taxonomic ccnfUsicn between the two species seems 

to have started with Don who was the fi rst to describe Q_. bholua 

aloog with D. o<l.ora which, 1 fide Burtt ' in t he Brit ish museum 

enumeration is Q_. pa:pyracea. Hen c eforth~ some taxonomists have 

listed Q.. bholua as variously synonymous with both Q_. odora. end Q.. 

cannabina whereas others have chosen to ignore .!2.· bholua altogether 

and describe Q_. papyracea and ~· cannabina as the same species. 

To the present dSiY , there bas alwSiYs been doubt as t...i whether the 

D. c51Ila.bina Wall. of the Flvra of British India (Hooker, 1885 - 90) 

ccntained one or more species (Smith and Cave, 1913) . Hooke r's 

material was inadequate t o settle the dispu.te a lthuugb be e xpressed 

his feeling that it probably consisted uf at least t ;wo distinct 

species. 

For a detailed enumeraticn of the maj or Nepalese species see: 
Hara (1982) P. 188 in ' An Enunx:.. ration of The Flowerine Plants 
of Nepal'. Trust ees of British Museum (Nat . History) Lcndcn, 

1982. 
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However, from a review of th ~ a.vailable te.x.onomic literature, 

supported. by detailed field studies , and after having compiled a 

sunmary of the various autho !"S' descriptioos ' :;. ~ v~ ems reasonable to 

conclude that l!'.here are ind e~ d a.t least two distinct species viz. 

Daphne bholua. (syn . Q_. cannabina) and Daphne pawracea (syn. D. odora 

and p_. cannabina), at present widely used in Ne?al for the 

manufacture of paper.' Their major distinguishing features are 

summarized. in Table 2 below (furthe r details are given in Appendix 2}. 

Table 2: Distinguishing Features of Daphre Bholua end 

DaJXme PapYracea 

DAPHNE BHOLUA D."J'fillE PAPYRACEA 

DISTI,IBt1I'ION U'ITAR PRADESH-S .W. PAKISTAN-CENTRAL NEPAL 
CHINA 

ALTITUDE RANGE 18o0-3600 M (4000 M) 1600-2500 M (3000 M) 

HABIT EVERGREEN OR DECIDUOUS EVERGREEN 

FLOOERS HEAVILY SCENTE..; WHITE, VIRTUALLY SCENTIESS WHITE 
LXTEffiU-.LLY Piiff OR OR GREENISH-WHITE 
LILAC. 

COROLLA USUALLY OV A'Tl:: USG.AI..:..:: .• 1..Ul'E 

FRUIT BLACK OR Pt..1L'Lt WHEN ORl\!WE THEU DEEP RED WHEN 
RIPE RIPE 

LEAVES USUALL~ OBLtu ~ CEOLATEJ USUALLY LANCEOLATE 
5-10 CM OBLANCEOLATE, 5-15 CM 

3. 5 Natural Dist l'ibut ion 

Where the two species are distinguished in the literature, there is 

general consensus that Danhnc bholua extends from uttar Pradesh 

t hrough Nepal, Southem Tibet, Worthe?l?- Assam and Bengal, Sikkim 

and Bhutan to South West China. It is fowd from c. 1 , 000 m up to 

3,600 m and occasiooally D. bholua var. glacialis extends up t o 

C 4,000 m in East Nepal. However, in West Nepal, where annual 

precipitation is less and the upper timber line corresponsingly 

lower, it rarely exceeds hei ~ht s of 3,000 m. 

• 

• 

.. 

• 
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Da;phne papxracea occurs from Pakistan eastwards as far as Central 

Nepal and is fomd between 1,600 m and 2,500 m <?ccasionally 

extending up to 3,000 m. It is less frequeiu. vuc:lll .!2_. bholua both 

hoi:izCll"; ally and vertically and appe ars to be generally less 

gregarious in habit. 

3.6 Ecology 

It is well lmown that the ecology and vegetation of Nepal is Clle of 

the richest and most varied in the world, mainly because altitude, 

rrecipitaticn and radiation are so diverse. The Himalayan rBlge 

constitutes a corridor for the dispersion of temperate plant end 

tree species from East and West Asia, bordered by tropical India to 

the south and the cold, dry c limat e of Central Asia to the north. 

It has been suggested that most species of plants and trees spread 

from West em China into the Hine l eya , geologically the yomger of 

the two regions , vhich h as been rising ever since the Cretaceous 

period (Nakao, cf. KIHAP.A, 1955) . 

According to Trier (1972) , stcinton (1972) and other authors, four 

major vegetatioo zone s* can be distinguisht=> .! · · ··opical, moist 

and evergreen in the Terai a.'11 2.ower p a~s of the Churia range 

(where much of the underg:·o1f;h e;onsisi..s of Sabai grass (Eulaliopsis 

bina:ta), which fa sold to Inda for p a.per-making; ii) subtropical 

and moii=:t , cnmpr:i.sin g pa:'ts v!' t bt: Churi a, Inner Terai., Mahabharat 

Lekh and the southem pare o ~ ·t.h2 Mi ddle Range. Pine (P. roxburghii) 

is the predominant speci es f 10:... 1 ,000 - 2 ,000 m and underYood is 

often sparse. Hi gher oo the i..fahe.bharat Lekh a more sp_ecies rich 

forest type occurs, consist fog chie f ly of C.onifers,Oak , Rhododendron, 

Poplar, Walnut , Alde r and Magnolia. It is here that the first 

natural stands of Daplme as an uuderstorey can occasicnally be fomd. 

iii) In the higher parts of the Middle Range the vegetatioo becomes 

* See table 3. 
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temperate mid moist from the border with the highlands at about 

.. 

2, 000 m. This horizontal bend extending up to C. 3,500 m is 

represented by. various species of Rhododondron, Bamboo, Oak, Maple, 

Pine (f_. wallichi'Srla), Spruce, Fir and Heml.ock with Larch end Birch 

at the higher elevations. This zone is characterised by the variety 

of species end a dense jungle-li ke undergrowth. At altitudes of 

about 3,500 m (usual~ slightly less) in the East md 3,000 min the 

West, where annual precipitatioo is lo-wer, we find the upper limit 

for most shrubs of the family Thymelaeaceae_. iv) The alpine zcne 

from about 3,500 - 5,500 m. The vegetaticn here is usuel.~ scrubby 

and l!'tlmted with extf3lsi ve areas of grassy vegetation frequently 

used as high pasture for y aks , cows and s'Peep. 

Both Q_. bholua and Q_. pa:pyracea occur widely as understorey shrubs, 

the former often growing gregariously in the moist conifer and 

brdadleaf forests of the temperate Himalaya. They a.re g eneral~ 

spa;rse -or nctl-existent in more open forest an.d pasture 1111d, although 

excepticns, such as a dense stand of open grown Daphne at about 

7,000' (2.100 m) on the Omje Khela near Ya.mphodin , Ta.plejmg district, 

have been recorded (Carson, pe rs. comm. 1984). 

The density of Daphne stands is dependant on s e v0. ~~ ecological. md 

biotic factors ; highest densitie s occurring between 7 ,000· end 9,000 tt 

(2,100 - 2,800 m) above irean sea. .level · on north f a cing slopes (FSRO 

l984); · (Amatya, Forestry Se;_.ices, 1983). en ea.st aild ~st facing 
' 

slopes, the tendency is towards stands of medium density whereas the 

drier south facing slopes usually displey a scattered popultC;icn 

pattem. The species which are associated with a. range of forest 

types (see Appendix 3), generally favour sites with tree crops of 

Quercus and Rhododendrai, · Hemlock, (Tsuga dumosa) or Fir (Abies sp.) 

and are also fomd to a lesser extent in upper-mixed-hardwood 

forest. They are almost completely absent in Blue Pine (~. 

wallichiana), Deodar (Cedrus ·deodara) and i~ruce (Picea smithiana), 

prefering medium to light cr o~m-cover and usually avoiding sites 

with dense crow-cover or l arge open areas. Numbers also decrease 

in areas of intense or haphazard exploitation of the forest resource, 

and where there are frequent fires associated with heavy grazing. 

• .. 

• 
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Showing Distribution of Thy:melaeaceae by Vertical and Horizcntal Vegetation 
Zones (Adapted from Dobremez, 1976, Shrestha, 1982) 

·--
Bio-

!THYMELAEACEAE Altitude Characteristic veaetaticn 
climatic -PRESENT m. 
zaie 

Weste:m Uepal I Central Nepal East em Nepal 

0-100 Tropical Shorea robust a s. robust a s. robust a 

,D.P. (W/C) 
Schiro.a 

D.S. (E) 
wallichii -

. 

ID.I. (E) 1000-2100 
Sub- Pin us s. wallichii -

!E.G. (N) tropical r oxb urghii '1 Castanopsis c. in di ca 

,w.c. (N) in di ca 

(W/C) 
, 

,D.P. I \i) Coniferous (i) Corlife rous (i) Oak 

1
D.B. (N) forests - forests Rbododendra1s i 

jE.G. (M) 12100-3000 Temperate Pin us Tsuga Rhododen drai 
;w.c. (N) wallichian a ) dumosa~ spp. . 
!S.C. (W/C) I Picea Pi cea Q.semecarpi+ 
I smithiana, smithiana folie. 
I 

A bi es (ii) Evergreen Lit ho carpus 
pindrow oaks spicate. 

t 
i 

(ii) Evergreen Q. lanellosa 
oaks Q. lamellosa Dapbnephyllum I 

I Quercus Q. lanata hime.lqense 
I inc an a Q. glauca I 

I : 
D.B. (N) Abies Abies Abies ' 
D.P. (W/C) 

13000-3700 
Subalpine spectabilis spectabilis spectabilis 

s.c. (W/C) (inferior) , Q. semecarpifolia Betula utilis Rhododendrcn 

.D.R. (N) : Bet ula ut ilis spp . i . I 

j 

iD.B. g . (Ii) 
Sub alpine 

Bet ula ut ilis Betula utilis Betula utilis 

1
D.R. (N) 3700-4000 

(superior) 
Rh. Rh. Rh. I 

~ s.c. (w/c campan ulat um ca.mpan ulat um camp mi ulat um 
I . 

s.c. (W/C) 4000-5000 Alpine Grasses & I Grasses & , Grasses & 1 
herbs he rbs I herbs I ' . Jwiper, Salix Rhododen drcn Rhododen drcn ! 

I scrubs scrubs scrubs I 
I 

\:· Pious roxburghii avoids wetter sites in Centre and East . 

KEY SPECIES DISTRIBtJrION 

D.B. = Daphne bholua 

D.P. = Daphne papyrace a 

D.S. = D a~e sureil 

E = East only 

W/C = \\est and centre cnly 
N = Throughout Nepal 

D.R. = Daphne ret us a 

D.I. = Daphne involucrata 

~ D.B.g. = Daphne bholua var. glacialis 
+ For rurthe r details nf 

distribut ion see Appendix 
3 and Secticn 8. 2. 

~ E.G. = Edgewrthia gardner i 

w.c. = Wikstroemia canescens 

1i s.c. = Stellera chamaejasue 
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They appear to .thrive on a wi cle ran ge of· · soi~ typesijbut gcnerall¥ 
. •. 

favour moist sites with a rich organic humus laye r overlying well-

drained Sen~ Loams or Brown Earth. " As a ·cult iva.Led pl·ant it does 

well in both ·acid and alkaline conditions even growing .on very 

chal.ey soils , (Brickell ·and Mathew, 1976). Soil samples collected at 

Simbhanjyang on the Daman ri dge (2 ,400 m) in forest. doI!'li.Il-ated _by -· 

guercus semecarpifo_lia gave a pH readin e; of 5. 5: S , cl).~lling (pers. 

cormn. 1984) cites the followin g cultunl re quirement s: Acidic soil, 

warm to cool temperate monsoon ~ influen ce d forest, shade or partial 

shade as the norm; commonest associated trees are Rhododendron 

e.rboreum and Quercus semeca:r;pi f olia . . : 

. · . 

., . 
,. .._ I .~ 

r -. 

' '' 

. . 

. . 

_ .. 

• 
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SEa!'ION 4: SILVI CULTURE 

4.1 

4.2 

Introducticn 

To date very little work has t-,een undertaken on the silViculture of 

Daphne in Nepal and consequently general p rescriptions for t~ 

propagaticn and managerrent of the genus are usually based en 

' educated guesswork' unsubstantiated by sci entif ic research, and as 

such, are cnly tentative and should bi: treated with cauticn . 

Propa.eaticn, Natural .and Artif:i. cial 

A preliminary study of natural regene r ation at four different sites 

in· Central Nepal (Simbhanjy an g , 2~400 m; Nagarkot Bal B~, 2,100 m 

and Gore Tabola 3?000 m) i~ cooducted from June to October 1984 

revealed that regeneraticn t akes p lace both thr ough seed and root­

suckers (a shoot which arises f r oru an adventitious bud en a root 

(Hartmann and Kester ~ 1976 }) 0 Excavation and examination of a number 

of roots indicated that suckers are readily produced from lateral 

roots radiatin13 out from a single parent plant :; .rt..::: quite coosiderabl.e 

distances. Up to 5 metres distance and 8 shoots so far recorded for 

a single lateral root at Nagarkot Bal Ban (Jea'1::- z.ud , 1984). 

The literature suggests several met hods for the artificial propaga.­

tion of Daphne species ; however , not all t he se methods ma¥ be 

appropriate to the two species under conGide ration in this report. 

4. 3 Seed 

Much of the informaticn on t he availa'tility and viability of Daphne 

seed is of a contradictory nature .'' 

Brickell and Mathew (1 9~(6) state that in the wild seed is :freely 

produced and natural regeneration i s at a relatively high level; 

and Berrisford (1975} says of '.: he genus t hat it is easily increased 

:rr'om seed, giving the specie s ~ · nezere um as an example. In 

contrast , Campbell ( 1980) first c:.aims good viability for seed 

* See ma~ No. 2 . 
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(10,000 dried fruit/kg), with germinated seedlings making slow 

growth compared to that of cuttine s, but then in a later publ.ication 

(NEFTIB, March 19e3) he cites the RHS Dictiona.r.r of. -gardening (1974, 

P. 635) which suggests that the genus is difficult to germinate from 

seed and he goes en to say that in Nepal heavy weevil damage is 

common so little viable seed is set. 

Schilling (pers. comm. 1984) states that the fruit of Daphne bholua 

is very attractive to birds an d h ence prompt harvesting is essential 

if seed is to be procured in a i: quantity. He also advises that seed 

should be sown as soon after collectim as p ossible as it ho.s an 

extremely short viability. He suggests the follo\Ting method: the 

soft fleshy outer covering should be removed and the seeds sow in 

a neutral to acid seed compost. The seeds should germinate within 

three weeks to a month if kept a.t a t empe rature of about 22°c (70°F), 

if they have not germinated ·wi thin three months they will not appear. 

Dr . Herklots (Cf . Brickell and J.1athew, 1976 ) also fomd that fresh 

seed germinates rap i dly whe re as older , stored seed loses its 

viability quickly. 

Field observations at Simbhan j yang~ Nagarkot 9 Pulchoki and Gore 

Tabela, revealed a marked difference in the <tr .' 1..: of regeneration 

by seed. At the first two sit e~~ seedline regeneration wa> sparse 

and propagation through root - sucke rs p redominated. However, at the 

second two sites seedlings were fairly prolifie (C. 4 -5/'5J cm
2

). 

This variation betueen the sites is probably due to human factors. 

Both Nagarkot and Sirobhanjyang are s ubject to biotic interference in 

the form of pre-monsocn buming of s round vegetation to stimulate 

the production of grasse s palatable to ungulates. This practice 

combined "Tith subsequent he1:a.vy grazing is presumably destructive to 

seedlings.+ On the other hand, both Pulchoki and Gore Tabela are 

protected forest areas fr"1n which ~c animals are largely 

excluded. Where juvenile mA.t"!riR.1 i.e iequired for nursery experin:ents 

+ Recent field study revealed that goats will browse the leaves 
and young shoots of Daphne. 

. . 

_ .. 

• 

• 
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or planting out, it may be more practical to collect seedlings from 

the forests 2 - 3 weeks after germinat ion, rather than seed. 

Cuttings . 

Various cutting types are recomnende d for 8:~if icial propagation of 

Daphne species (Campbell, 1980; Campbell, 1983; Chandler, 1969; 

Wells, 1955; Hartmann and Kester, 1976 ;_ May and Baker, 1983; 

Brickell end Mathew, 1976). 

i) Soft-tip or softwood cuttings : These should be taken in the 

growing sea.son (Monsoon) and brought to the nursery to be lined out 

in beds or propagators under shade. This type of material is 

available from late Ma;Y or early June. 

ii) ~ Semi-hardwood cuttings: These can be taken from the end of 

June and lined out in a bed or :propagator under shade. Campbell 

(1980) .recommends the .. bed surface be heavily mulched with strew and 

the rooted cuttings be p otted up in winte r to be planted out after 
.. 

12 months in the nursery. The cuttings should te ~n se rted/lined out 

in a mixture of 2 parts sharp sand Md 1 part peat, moss or loam • 

Alternatively a ste rile sand medium can be use ·· Cutt ings placed in 

a closed propagating frame with a diumal temperature range of 26°-

310c (79°-85°F) (Campbe ll, 1983) or i o0 -15°c (50~-6 o °F) (ChEDdler, 

1969) should be shaded fairly heavily and thoroughly watered in. 

However , over wate ring must be avoided until r ooting takes place 

although, a:t the same ti~, cutt ings must never be allo-,..ed to dry 

out. Cuttings shoul d have rooted within 6 - 12 weeks, but may take 

as long as 6 months. 

iii) Hardwood cuttings: These are probably best p repared during 

winter d ormancy and either stored i n some suit able nedium, s uch 

as sand or peat , until required for l ining out in early spring or 

lined out in beds direct ly at th-= time of preparst ion . 

ti Semi-lieµified material of current s~"ason' s growth, supple and 

pliable, will not snap on "oendin g like hardwood cuttings. 
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iv) Root cuttings: The best results are likely if material is 

taken during winter dormancy or early spring when roots 'ate well 

supplied with stored food but before new growth starts . Securing 

cutting material in quantity can be labourious so it is advisable to 

build up nursery stocks from .rhi ch cuttin gs 5 to 15 cm (2 11 
- 611

) long 

are made by trimming roots as plant s are lifted. As "\<d.th hardwood 

cuttings, it is impvrtant to maintain the correct polarity when 

planting; and thus to avoid plant ing up aide down the p roximal end 

m~ be made with a straight cut and the distal end with an Pngled 

cut (Hartmann and Kester, 1976). However, this is not so important 

if lateral ro.)ts are used to provide .cutting material as these ~ 

be lined out horizontally 1 or 2 inches deer. 

4. 5 Preparation of Stem Cutting Ha teria~ 

4.6 

For sot'twovd or semi-·har dwood cutt ings, material 10 to 30 cm long 

and.1 3 to l') mm in diameter, with or vitbout a heel should be selected. 

Campbell (1980 and 1983) recommends either that the cutt in g s:iould 

have an axillary bud and the leaves removeu or include the growing 
' 

tip and have a reduced leaf a r ea to minimize t r a."l::- .1 :!. rat ioo : 

For hardwlJfid cuttings, material 10 to 15 CiJl 1 011 'l d 10 to 20 mm in 

diameter is used; this should be angle d at the base to prevent 

planting up side down and include at least 2 or 3 nodes. 

~ering 

Th.? genus can also be propugated in sit u using a simple ground 

layering technique . Long side branches can be bent over and anchored 

to the ground by placing stones over them. Once r ooting has been 

initiated the new plants can either be detached and r eplanted or left 

to grow on (Berrisford, 1975). Root initiation can be encouraged 

by wounding or ring - barking at the point of stem contact "1th the 

soil (Well.s, 1955). 

Aerial l~ering i s another potential propagat i on technique. This 

invvlves wounding or ring-barking a sicle branch , then bindin g the 

" ., -
-• 

• 

" 
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woUl d with damp mos-s and covering this with polythene to retain 

moisture. Once again when root initi ation has occurred the branch 

can be detached end replanted. However , t his i:.. probably n ot a viable 

method for large- sea.le p ropagation in the fiel d as i t i s both 

labori ous and ti me -c on~ umin g . Layer ing should be carried out in 

June vr July with rooted ·laye r s r emoved in Septe mbe r or October when 

c00l, mild days will h elp t u ac celer ate e-rowth unt i l winter dvrmancy 

(Campbe.W., 1983). 

4. 7 G.rafting 

This has proved very successful with Daphne bhvlua in a horticultural 

context but would p robably be of j_i t tle use f or l a r ge-sea.le p ropaga­

tion. Root stocks knol-m t.:> have been used incl ude; D. mezereum, Q• 
. 

longilobata, D. giraldii , Q_. laureola, (Bri cke ll and Mathew, 1976) • 

. · 

4. 8 Management 

Lokta harvesting generally be gins during the a gricultural slack 

season after the festival o f Dasain, i. e . from the en,d of September 

' or mid-October and often contin ues into l at e s p ring t o mid-Ma.v 

(Kartik - Jeth), usually with two months b reak duri ng t he coldest 

months of Push and li!agh (mid-Deceober t o mi d-Feb r uary) (Messerschmidt 

and Pandey, 1983). Harvest ing of the bark is not usually done by 

the paper-makers themselves (Acharya , IHDP, 1')'(5) (Trier , 1972 ). 

4. 9 Traditional Harvesting an d I mpr oved Techniques 
., . 

A review of the lite r ature suggests that current m ~ a.g e m ent practices, 

generally undertaken en an ad hoc bas is, tend to milit at e against 

resource conservation an d sustained bark yield. In Ba glung and 

M¥agdi districts traditional harvestin g co..-isists of p art i alJy cutting 

through the stem of the plant a: ;~ a hei gilt of one metre or more above 

the gro\llld aud t h en peeling the bark dovm t o the r oot-collar. · 

-According to Amatya (Fores try Se r vi ces , 1983/ 84) this effectively 

destroys the meristematic tissue from which copp ice shoots arise. He 

therefore recommends t hat in fUture p l ants (at least 1. 5 m hi ~ ) 
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should be cut off completely 15 cm (6': ) .above t he gr omd and the 

bark then peeled :from, the cut stem. However, when this technique 

was proposed to local harvesters at the SECID/ f :;tJP Lokta workshop in 

Baglmg (Oct. 1983) they argued against it on the grounds that the 

traditiaial method did not a f fect regeneratim and that the new 

technique would result in less b ast fibre producticn. '!his was 

re:f'uted end the harvesters eventually agreed to adopt the 'improved' 

practice (Pandey, pers. comm. 1984). 

Recent field studies suggest that Daphne p rop a gates readily from 

root-suckers and moreover, i t was noted t hat where plants had been 

cut at ground level or just abuve (Simbhenjyang), basal stem and 
I 

root-co.l.1ar shouts bad developed (Jeanrenaud, 1984). These findin gs 

lenq a; measure of support to the harvesters ' contention and emphasise 

the importance of carefully considering local knowledge and methods 

before mana.getrent prescript ions are r i gidly defined. 

4.10 The Potential for Planne d Cultivatioo of Thymelaeaceae 

There are no ext ant record> of Daphne culti v.ation fo r bast producticn 

in Nepal, and it is unlikely that past exploitation of the resource 

would have 'l(arranted planned cultivation. Howf' •Cf.'1" , given p resent 

demands for Lokta paper it is an opti on which deserves investigatiai. 

The genus being shade-tolerant may l end its elf to cultivation as an 

understorey crop in already establis hed timber or fuelwood plantations. 

There is some evidence to support this hypothesis as Daphne has been 

found growing mder pine on a site at Tistwg, Nara_yani , cleared for 

provenance trials about 4 years ago . 

Of the .other main bast producing genus Edgeworthia, Wallich (1820} 

says that Edgeworthia gardneri n ••• grows to be a large shrub and 

is cultivated extensively about Kathmandu, both en acco1.11t of its 

beauty and perfume, and also on account of the utility of lts 

bark ... 11
• This observation is impossible to ~ri fy and t o Ilff 

knowledge E. gardneri is not found in any large numbers either in 

Kathmandu or the valley. Trier ( 1972 ) suggests from his own 

observations of harvesting proce d~ es, that Wallich may have been 

.. 
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- misled by the fact t hat bark collectors harvesteu tne branches in a 

wrzy that permitted t he p l an ~ t.o .1."egenerate a fter 1 or 2 y ears. This 

involved a level of care of t he "bushes that L ~ . ..-ave been 

interpreted as cult i Yat i on . ultivation o f Edgewt>rth i c:. is certainly 

JA)ssible and Shio:iotre (1971 ) s~ ·s t h at i n Japan Edgeworthia gardneri 

seeds are collected in J une a 'l ..l buri e d i n soil to prevent dessicaticn. 

In April the following yea. r ~ tb'?y a~e planted out under shade. He 

states that 2 lit re s o f see d vill pr oduce about 1,200 seedlings which 

are "Pricked out in Febr u.a.ry or March of the second year and replanted 

at ·a rate of 1 t o 2 seedlin gs per 30 cm
2

. liarvest ing st arts from 

around the third year wit h a.• ;:i.cre y -:. elding about 12 kg of bleached 

brrk and peaks from y ear 10 to 12 ·wit h yields o f about 14 to 16 k g 

per acre (i.e. C. 25 - 30 kg/ha ). Alt h ough it i s not stated, these 

crops are presumably managed on a coppi ce - rotation system with old 

stools being replace d every 7 or 8 years . 

Shionome also mentioos that s i x sp ecies of the genus Wikstroemia are 

harvested for f ibre in J apan but cult ivation i s not practised and the 

bast is collected from natural st ands. 

4.ll Discussion - Propagation and ~~ anap; e ment 

Given the present lack of s cientj f':ically establ ishe d data it is 

reasonable t o recommen d t hat r esearch into· Daphne p ropagation should 

concentrate on seedling, s emi- hardw:>o d and r oot-cutting production 

in the nursery and that methods J f field propagation by 1S¥ering , and 

root s evering , to encoura ge sucker ing, sh-.>uld be examined. 

Pruposals f or management of the resvurce under a coppice regi.ne 

should be scientifically examine d to determine: 

i) Optimal cutting he i gpt (pround l evel t o 15 cm) commensurate 

with shoot production, st"Jol li fe and b ar k y ield. 

ii) Optimum rotativn l ength base d vn growth studies and local 

kn\Jwledge. At present a 3 t o 4 year cycle i s recommenced but this 
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is based on 'educated guesswork ' as · no hard Cj.ata is currently 

available.-

iii) Optimum number of shoots per stool t o maximize bark yield for 

a particular rotation length . 

.An interim managenent compr omise mi ght be that of coppicing 

plants at or near ground level , thus permitting maximum bark yield 

without destruction of t he merist ematic t i ssue. In. _1ddition , fUrther 

research is necessary t o dete r mine: 

iv) Optimal harvesting t echni que - traditional (e. g . Baglun g 

nethod) or coppicing . 

- - -- - - ---------------- - - ----------------------
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SECTION 5: UTILIZATION - TRADITIONAL A:N'"D IMPROVED PAPER MANUFACTURE 

AND OTHER PRODUCTS 

5.1 

5.2 

·. 

Introduction 

The superior quality of hand-made Daphne pa::_:>cr was noted in Europe 

as early as 1837 when Lor d Auckland undertook an enquiry into its 

manufacture as a result L> f examining official Ifopalese records, oore 

than a ce:.itury old, written on this t n>e of paper. Dr. B. Royle 

(1855) reported that at the Great International Exhibitioo held in 

the Crystal Palace, Landen ::n 1851, a sampJ.e o f Nepalese paper was 

exhibited o f "such size and quality" as to create 11wi versal 

surprise11
• He said, "This paper is remarkable fo r its toughness, as 

well as its sDX>othness. I t i s so pliable , e lastic, and durable, 

that it does not wear at the f...>lds during twenty years, whereas 

English-made or Chinese-made paper ~ when ei ght or ten sheets are 

f.Jlded up into one packet, do not stADd keeping in this state 

minjured fo r m.Jre than f ...>ur or five yea rs ·' . A copy o f a Sanskrit Work 

dated 1687 was found t o be very well p reserved and free from the 

ravages of wear and tear and insect attack ( .r.r.J.1y s :;;i ecies of Daphne 

contain an acrid poison and are e~tic and p urgative) (BaJracharya, 

1983). Moreover, becaus'? it is as strong and durable as leather it 

was fomd to be suitable for making cartridges ( Dastur, 1964). 

Ethnic Groups Traditionally Involved in Producing and Trading 

in Paper 

i) TAMAUGS: Until fairly recently, this group was f ound mainly 

in North-Eastern Nepal; however, these days t hey are distributed 

througho ut the comtry, m8l.y havin g settled south of Kathmandu in 

the Mehabharat Lekh end the Terai . 'The Taman g language belaigs to 

the Tibeto - Burman language group an d is closely related to 

Tibetan. Most Tamangs are n o rci.nal~ Buddhist like the Sherpas and 

Bhotias. Although they h ave embr aced the lamaist tradition they 

still practice old Shamanist i J r ites and in the isolated northeni 

areas the magician contin ~ s t 0 .lave an important role. In the 

lower - lying areas the o ri g:L1al 'i'amang religion has mixed with or 
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been replaced by Hinduism. They are chiefly farmers, possessing a 

high level of skill in many crafts . Where they 11 ve a.mcng other 

groups their "caste" has a low status end hence -they often perform 

the servic? of porters. This is in keeping with the fact that they 

produce paper and transport it dom1 tr the bazaars and t owns but do 

not usually deal in it. They are the chief practitioners of the 

craft of paper-making o ften still using the early, primitive methods 

largely unchanged since their introduction in the 9th o r 10th century 

(Trier, 1972). 

ii) MAGARS: The main area traditionally inhabited by this group 

is the western and southern spurs of the Dhaulagiri - massif but 

"lowadeys groups are fowd throughout most o f the comtry. 'Iheir 

language is Tibeto - Burman i n origin and the majo rity believe in 

Hinduism although there are siraller groups who are Buddhist . They 

are the main paper producers i n the Baglmg and ~ag di re gicn vf 

Western Nepal. 

iii) GURUNGS: Acco rding -co Hagen ( 1960) their traditional area is 

the southern flanks o f the .Annapurna massif bt...t .,- h ave also 

spread wi~.ely through the Mi ddle Range an d are fomd as far awrq as 

the eastern border of Nepal . Their language he- s :: _ ~ ,, dialects and 

appears to be related t o Twnang and Thakali (Kawakita Cf. KIH~, 

1957). He al.so distinguishes between ' Lama - Gl'rm g', who are 

Lamaists and whose culture is Tibet an, and ' Cho - Gurung' who &roll 

in the l ower ir ~ as , many of whom W")rshi :!? tfi n du deities . According 

to Trier (1972) they h ave a trs.dition v f p aper-making but the extent 

of their past involvenent is unkn ow:l . 

iv) SrtERPAS: They dwell + r aditionally in three adjoinin g valleys 

o f the E~rest-ma.ssif and are also found in 3malle r e roups along 

the great Rima.leya but nut much fUrther west than the ireridian of 

Kathmandu. They live primerily at altitudes above 2,500 m, and have 

long-distance trade links with botn Tibet and India. Their language 

is Tibetan and they are us ually exclusively Lamaist. Trier (1972) 

seys that in the past t hey have occasi\.A'lally made paper but that 

in their main areas it 11:9.S often considered beneath them tv 

• 

• 

• 
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participate personally in th ~ l!la"". ufact urin g process; and that in 

general, they f'rdered the paper i r om Trunangs or lent them the money 
'". 't,. 

to start pr~duction. HowP,ve r , mor e recently bi;:;veral Sherpas have 

been trained in improved manufacturing methods at the ~pt. of 

Cottage and Village Industries , :cathmandu and have since established 

productioo mi ts in their hone areas. 

v) RAIS AND LIMBUS : Both grol1ps are called 'Kiranti' and both 

speak Tibeto - Burman languages . '!he Rais are fomd mainly in East 

Nepal, vest of the Arw. river i.rotnd Sun Kosi whereas the Limbus 

live f'urther to the east between th.:? Arun and the border of Sikkim 

generally at lover altitudes than ~he Heis . It is asserted that both 

groups have been involved in p ape.:-- malr.ing and cerl;ainly several have 

.recently been trained in improi;e rl rrethods iu. Kathmandu. '!his fact 

suggests previous involvement . as it has been a policy of the Dept. 

of Cottage and Village Industries only t. o train paper-makers with a 

previous family background ir. the cr aft . 

vi) BHCYI'IAS: This group a c~ually co.'1.sists of several. different 

peoples, lives in the nortllernn:.:ist p arts of i'iepa l ::...id. dif'fers only a 

little from the Tibetans on the other side of the border in both 

appearanet: end culture. The:r s:>eak Tibetan ID0 -i r.~ L 'lI!laist. As the 

group generally lives above the u~ r per limit o f growth of the bast 

producing s~cies they rarely make paper, e xcept perhaps in the 

eastemmcst regioo of Nepal. (Trier, 1972 ). According to Corneille Jest, 

Musee de l 'Homne, they once made paper in the Dolpa area of West 

Nepal. They ~ rere however , traditionally middlenen in the paper trade 

between Nepal and Tibet and they also make considerable use of it 

themselves for both religious <md secular purposes. 

vii) THAKALIS: A small gr o·..ip concentrated in the Kali Gs'i<iaki region 

North-West of Pokhara. Their language is related to Tibetan and 

their culture expresse's b oth southern and northem inflU:?nces. They 

are traditionally inn-keepers and traders aid as a result ha11e become 

wealthier and mre influenti aJ_ t hau the surromding ethnic groups. 

'Iheir involvenent with paper h as been mainly related vith trade to 

the north. 



- 28 -

viii) NEWARS: '.Ihis group lives mainly in the Kathmandu valley, 

al.though they are a.lso dispersed widely throughout the iest •f Nepal. 

Newari appears to beloog t• t he Tibeto - Burman group of lmguages 

and it is the only language of the country that possesses a 

cunsiderable literature (Trier, 1972 ) . They are divided into two 

subgroups, those who believe in the Hindu deities and those who are 

Buddhists. Hawever, the distinction is slight and many nf their 

belie fa and practices are intertwine d. The Newars who are fa.rue rs , 

cre.~smen and traders, became the cnly large··S cal.e purchasers of 

paper in !!epal, for the produc·cion of b ooks , south of the Great 

Himaleya. 

From the literature it appears that wtil recently the majority 

oi people ~irectly involved in paper-making were Buddhist, or perhaps 

more importantly , non-Hindu. This rnigpt suggest that paper-making, 

as a manual occupation, was considered by the caste-Hindu as a l"'IWly 

professicn (see Trier, P. 20) whereas for the Buddhist n o such 

prohibitions existed. Todey howeve r , there appear t o be few if tny 

restrictioos or prejudices against t he craft , and the list of recent 

trainees who have attended courses at t he Dept . o._' 80ttage and 

Village Industries includes , Brahmins, Cbhetri s and representatives 

of most other ethnic groups. 

5. 3 Traditional Ne;rali Paper-Making 

NorE: The general process as described below mey V3.ry in detail in 

different areas. 

The white, fibrous inner bark or bast o f the Daphne plant (Lokta) 

is the principal raw material f or the manufacture of Nepali paper. 

Approxtmately 30 to 70 gm wet weight of bark is yielded from a mature 

plant 1. 5 to 2 m hiejl (Amatya, 1984). This is sm dried for about 

a week to minim."i.ze bacterial and f'l.ngal attack and results in a 50% 

weight reduction.~ 

* It is ass~d that the moisture content in wet bark is 50% of 
air dry weight and 647, of oven dry wei g)J.t (Amatya, 1983). 

.. . .. 
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'lbe craft is traditiooal1y associated with villa€3rs or the hills 

and momta.ins where the plants are relati ve1y abmdant and there are 

small ~per pnduction wits scattered throu j"'.c ; the hilzy reglcns 

of :Nepal. At pr~sent , the bulk of p aper findin g its wey onto the 

Kathmandu market has its ori gins in Baglung, Dolakha and Solu Khumbu. 

As all stages in the manufacturing are carried out b-J hand, it is m 

extrer..ely labour intensive and time-consuming process. Some 

production wits are tempor ary tuts with i n the forest areas where 

Daphne plants are abundant and a suppl y of ftelwood and clear ruining 

water is available. others are larger wits located in or near a 

bazaar town to which supplies of raw material are brought. 

The process can be divided into three major stages : 

i} PULPING: Wood ash (preferably from Qi.ercus spp.} is placed in 

a finely woven wickerwork basket , wate r is then poured over it an 

allowed to percolate through into a ccntainer. This process is 

repeated \lltil the lye is deened to be sufficiently stroog (i.e. 

pH 12. 5 to 13. 5, Trier, 1972). The alkali obtained is then filtered 

through a clean cloth to remove dirt particles an d other insoluble 

ma:terial. The alkali liquor is then heated to boiling point in a 

metal cauldron over a vood fire or stove. As soon as it begins to 

boil, a quantity of the previous1y s naked and cleaned bast 

(approximately equivalent to the quantity of liquid) is placed in 

the cauldrcn and boiled cent in uously for at least an hour. After 

boiling the alkaline liquor will be near1y all absorbed or have 

evaporated and the bark sufficient1y softened for the next step. 

The bark is transferred to a stcne or wooden ·mortar and is 

beaten with a mallet or stcne pest le wtil reduced to a homogenous 

dough-like pulp. It is then placed in another vessel or vat 

cootaining pure water and stirred .>r agitated wtil it loses all 

'strir.giness' and uill spree d out quite e asily when shaken wder 

water. If the fibres have not complete1y separated and 1 stringiness' 

persists the "1Pole process i s repeated until the pulp is coosidered 

reaczy for the :frame. 
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ii) SHEET FORMATION: The moulding-frane is mac of stout wooden 

or bamboo sides, so that it readily floats, vi th too bottom being 

made of finely woven cottcn cloth-mesh. It sh oL•1 d be poroils enough 

to allow the free passage of -..at e r vhilst retaining all the pulp. 

Sufficient prepared pulp to cove r the f r a.nP is placed in a sieve* 

having the same dineosions es the frame. Ne xt , both sieve and frane 

(ooe on top of the other) are float ed in a cistem of water and 

agitated so the pulp spreads ove r the s i e ve; the lmotty and impure 

parts of tl'e pulp will remain i n the sieve and th<'! rest will ooze 

through cnto the frame . When s ufficient p ulp has passed through to 

cover the f'ra.n.e with a leyer of' the desired thickness, the sieve is 

removed. The frmre is h eld with one hand, slightly below the surface 

of the water, while the water and pulp are agitated with the other 

hand to obtain a unifonn distribution of the pulp over the surface 

of the ~sh. The frame is then carefully raised f'rom the water to 

al.low draining without disturbing the film of pulp. The pulp. is 

then dried oo the fram= by be i ng exposed at an angle to a big fire 

or the sun. 

iii) FINISHING: After dryine , the sheet is removed from the fr~ 

by slowly and carefully peelin g it off usually starting at ooe 

com(' r. Irregular edges can be trimme d vi th a s h arp krdfe; and 

polishing accomplished by placing the sheet on a flat board and 

rubbing it vigorously with a smooth stooe , ccnch shell, glass pape?'-­

weight or similar object. Polishing is usually adequate to produce 

a smooth writing surface without t he aid of any sizing material. 

Each sheet is then folde d and paper is usually sold in btndles of 

20 (1. Kori). 

5.} Improved Paper-Making 

The following is an ou\.li"le of the .manufacturine; process developed 

with Japanese technical assistance by the Dept . of Cottage and 

* Nowadeys the sieve is rarely used p robably because the finer 
quality pts.pers, previousl y e xported t o Tibet, are no longer 
made (Trier~ 1972). 
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Village Industries and describe d by Hikaru Sh i on o~ :e ( 1971) in his 

book 'guide to the hand-making of pape r •. 

i) SOAKING AND RIUSING: A bl.mch of Lokt a bar k corresponding to 

l dhami (i.e. 2. 4 k g) is s oal.ted in water f or at least six hours 

and then rinsed in cold wat e r. This i s done to wash out es much of 

the greasy, w"l.ter so:...uble organic mat e r ial present in the bark as 

possible and ~o remove di rt mi d foreigu :natt er. If necess ary, 

further cleanin g or scraping can be carri ed out by h and. 

ii) BOILING THE BAST: The bast i s boiled fo r 2 to 4 h ours in a 

vat ccntaining a s olution of caustic soda (Na OH ) , 10% - 15% by 

weight of bark, depending on initial cleanliness of the rBW' material, 

soda ash ( N ~co 3 ) , lime ( Cao) or wood ash (KOH): This part of the 

process serves to remove 1100-cellulose vrganic matte r an d to separate 

t~ cellulose fibres prior t o bleaching and beating . 

iii) BLEACHING: This is n ot alweys carried out be cause the paper 

produced has the defect of increased water absorbency which reduces 

its value as writing p aper. Mcreove r , t he ciar ket demand for I ~epali / 

paper is due in part t o its pe culiar 't r aditicnal ' coJ our. 

When bleaching i s carried out > the l iquor i s prepared in a 

separate tank by adding app roximate)y 45 kg of ble ach powder 

(Ca Coc1)
2

) to a 3~ tank of water or C. 10% blea ch p owder by weight 

of barlt. The cooked bR.rk i s i J:Wersed in thi s soluti cn for about 2 

hours and then transferred t o a washing tank. 

iv) WASHING: The blea ched ·oa r k can eithe r be washe d in ruming 

water or 2 to 3 t imes i n a tank of fresh water to remove caustic 

sod.a and bleach. Either way , a consi de r able volun:e of v at er is 

required 9ld it is t here fore necessary for paper manufacturin g plants 

to be situated near a rel i able natural or commercial wat e r supply. 

v) BEATING: The cooked ant: b l e ached bark is then beaten with a 

h~r or mallet to reduce i ts s i ze before t ransferring it to a 

manual or b;ydrPulic Hollander-type beating machine . Here , the bark 



- 32 -

milled with water ia ·beaten for 15 to 30 minutes to p roduce the P)ll-P 

t'ran which the paper will be made. The process of beating achieves 

several aims: fibre e3gregates are separated t o p roduce single 

fibres; fibres are cross-cu.t or split ; the fibres swell and their 

surfaces become gelatinized. ThesE: effects endou the fibres with 

r.ert a.in desirable properties such as: the ibility to intertwine · or 

fuse, f1exibility, plasticity , surface sizeahility and viscosity. 

vi) SHEET FORMATION: The pulp is next trmsferred t o the pulp 

tank, usually made of wood, ccn crete or st ee l (this latter type is 

the least desirable as it is v..pt t o ga.thf:r rust which will discolour 

the paper). Some form of vegetable muci lag1... (e . g. extract of 

Hibiscus root - Manihot edulis ) or polyethylene oxide is added to 

the pulp in o~:der to: a) prevent the fibre from precipitating; 

b) keep the pulp evenly distributed throughout the tank; c) prevent 

aggregation of :fibres ; d) to retard drainage of weter when pulp is 

on the screen ; thus allowing tine f or the pulp to be shaken 

sufficiently to aid even distribution of f ibres over the screen 

surface, resulting in a fine r more evenly formed sheet. 

At the Dept. of Cott age and Vill age Industries paper is usually 

mulded using the 'nagashizuki' (Jap. vem.) or ' flowing method'. 

The paper making t'rane made of wood with a wire nesh (or as in Japan 

with bamboo slats and a silk or nylor1 mes h ) is htng from the ceiling 

over the tank suspended from e, flexib le spring-arm of bamboo. 

The vatman slides the frane int o the tank at an angle mtil it 

is completely subnerged and then raises it; from the liquor, again 

angling the frame so that the pulp 'flows ' across the frwm in a 

wave motion end the excess pulp is returned to the tank. The process 

is repe~ed several times , dependinc en t h e thickness of paper 

required and to allow cross-meshing of the fibres. The characteristic 

of this DEthod is that the pulp liquor :in the frrure is constantly 

vibrated in all directions co.using the fibres to overlap thus giving 

added strength to the c ompleted s heet (size when trinuned C. 76 x 49 

cm/ 30'' x 19"). . 
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( ' 
. An. alte:rne:ti ve process used to produce a comparatively thicker 

paper is the 'Tamezuki f (Ja.p . vem . } e r I laying up 1 method. Bt: re the 
' '"-:: 

tram~ ·is dipped into the pulp and rahed horiz cnt ally. WMle the 

pape r laye:..· is being formed the pulp liquor in the frame is agitated 

to prevep.t 1 dust ' settling to the bott om and p recluding a fine 

finish . A :igbt intenaity mucilage ( ouri - i;o]\yethylene oxide) 

on]y, is added to the pulp allowin g a m o~ accelerated water drainage 

necessary to p r oduce thicker paper. 

vii ) COUCHING: Once the sheet h es been fo r m'!d i t j_s ca:refUlly 

peeled off the mould and stac ~(e d nl tem a.te ly ·with cotton or hessian 

cloths to form a 1post'. This i s done to facilitat,e sheet separation 

after pressing to remove moisture. 

viii) PRESSING: The 'post' of wet :!,)ape r is .subjected to p ressure 

(up to 150 mt) using one o f t he foll ck . ..ne; t ypes of press: 

a) A stone weighted leve.:. ~ preJs . St ooes are bung f rom the end of 

the lever arm; more: st ones oein B added t o incre ar:e p ressure as 

desired. 

b) A screw press which is mas sive an d cumbe rsorr.e; the screw is 

tumed by meens of a lone vooden l e ver an u t ne sheets are 

pressed between platens . 

c) A Jack press . This type i s used at the Dept. of Cottage and 

Village Industries; pre ssure i s applied to t he post (usually 

consisting of 30 to 40 sheets :r_:ie r post) using a heavy-duty 

vehicle jack. 

· d) A Hydraulic press . 

Pressing performs two functions, de~vdr a -

tion and strengthening of the newly formed sheets . Before 

removing the sheet s from the press it is well to S'crape off 

the excess water from t he edges of t he sheets and couching 

cloths with a Hooden paddle, to prevent water running back 

into the felts and pape r wheu t he press is opene d . 
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ix) DRYING: Sheets of demp paper can be dried L a variety of 

wtzys; they can be hwg from h a ir ropes to be air dried in a PUI?OSe-

made drying lo~ ; or laid on the grol.Ld, pest "Joards, walls or 

met al sheets to d.Iy in th ~ :->Ji or alte mati vely dried by direct heat 

from a fire. 

At the Dept. of Cott age and Vi llari,e Industries the following 

method is used. The individual sh~ets are c arefully flattened cnto 

an aluminium sheet using a b r ush md are then either exposed to the 

sm or hot air, by forming an a ~ ute anr.;led triangle of two netal 

sheets. 

x) FINISHING - SOP.TING, TRH'frilNG AHD POLISHING: .A~er s orting 

for quality ccntrol , the sheets are graded and t hen triI:lll:.ed to size 

according to demand, rough d~ c. "" l e ~dge s can be removed with a sharp 

knife or guillotine. An electric paper cutting machine, presented 

by the Japanese gove rnment , is used at the Dept. and most of the 

paper produced t he re is machine trimmed. 

A smooth finish can be applied to the sheet r to produce a more 

suitable writing surface either by hand polishine (as in traditional 

manufacture) or by calenderin g between steel r olle rs. 

TABLE 3 : Sumnary of the Improved Paper Production Process 

1 2 3 

1 PREPARATION OF L SOAKTIW IN WATER FOR BOILING I .N SOLt1rIO!~ OF I 
I 

10 - 15% ! BARK, CLEANING, 
I 

I-· ,. 6 - 12 HOURS 

1 I -/. 20 ;~ HATER SOLUBLE CAUSTIC SODA (Ha OH) ! WEIGHil1G 
HATTER EXI'HP.CTED FOR 2 - 4 HOURS 

. 

4 5 6 7 n 

, BEATING ·ro · r110ULDil'lG/ I , COUCHING AND I 
->, PRODUCE ~i SHEEI' '-~ i--

, WA3HilW BLEACHING 

·-~ IN CLEJUT -_)! AIID 
: WNrER ~ \lASHil!G PULP ,.., FORMATION : ! PRESSING ' 

9 10 

' .: .! FINISHING, SORI'IIVi , L 
-~ , DRYillG -

7i _____ , 7; CUTI'ING, POLISHING 

:f 

11 

°'I FOLDING/ I 
,,. BUIJDLIHG j 

~ . 
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Chara.1.;teristics Naking Lokt a , _ Superior Raw "~ 

Making 

. , 
fo r Paper-

Both Daphne bholua a."'ld D ~ S?b :;~. d·Yrace a consist of about 7% outer 

bark, 18% inner bark (the r r·" :!:.ate: . .'i al for paper pulp) and 75% wood 

(Saikia et . al. ~ 1972). App't' ox:i no.tely 30 to 4o gm of inner bark 

(dry weight) can be collected from a mature plant of 2 m. (Industrial 

Services Centre, 1976/77). 

Tests have shown that Daphne .f'ibres ha\'e a h igh length to width 

ratio, length varying from a minimum o f 2 Ili!I1 to a mar.mum of about 

12 nm, with an average length ot' between 5 and 7 mm, and an average 

width of 0.02 mm (for a comparative analyc is of Dephne and other 

fibreo, see Appendix 4). Consecit:ent ly a uide !~ge of papers mq be 

made from the long-fibred cell ulose mat e r.i_al of the inner bark, 

including those requiring high tearinl7-strength. 

On testing Towan gr -made (l'JEFA) TIWIA) Daphne paper it was found 

that a 26.14 g/ m2 sheet of pape:: h ad a 1 reaking length of 578:! m, 

foldin g endurance of 441, an d a te ar factor of 168. Moreover, it 

possessedsuporio:r strength pro:9e rties compared. 'n"'n the :nore comnon 

bamboo-pulp paper ( Saikai et . al. , : 972 ) . 

The Chemical Composition of D1phr..e Bast 

A review and summazy of the findings of different authors and 

researchers gives the following maj or characteristics : 

% OF OVEN % OF OVEN 
CHEt.f.ICAL ANALYSIS DRIED BAPJ< SOLUBILITY I N: DRIED BARK 

WATER 4.2 ALCOHOL BElTZfilIB 4. 2 

ASH 3.3 - 4 COLD HATER 18. 9 

LIGNIN 2. 3 - 10. 5 HOT WATER 24. 5 

CELLULOSE (TOI''\L) 55.7-56.8 J% Na OH 38. 4 

PfillTOSAN 15. 1 - 21.1 

~ EXTRACT 7.6 - 8.9 

(Dat a ex' ... r acted from: Tri.J r, 1)72: Shionoir.e, 1971 ; Saiki.a et . al., 
1972 ; Industrial Servi ces Cent re . 1976/77) . 

* Comprises sugar ~ soluble mlneral salts, resins, fats, tannins etc. 
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5.7 Pulp Yield 

Different digesticn processe s and. times ga'Ve ~ · a llowing pulp 

yields from oven-dried bark: 40 - 60% unbleached pulp and 44.5 -

56. 5% b leached pulp (Saiki a e ~ . al. , 19 72) • 

5.8 Discussiai 

Research has shc~m that De.pbne ba1'k i s 311 excellent raw material for 

makl.ng specialist papers such as high-stret ch , high endurance art 

and grease-proof paper. In addition, preliminary investigaticns 

into the use of the bark for the p repar ation of electrical paper 

have sho'Wil encouraging results ( Saikai ct . al., 1972) . 

The cellulose fibre of wood is bomd by ligµin whereas that of bast 

fibre is bomd by pectin (extract) which cannot be completely re100ved 

by boiling. The remaining resin an d pectin in the p ulp enhance the 

strength properties of the paper and give it its unique s loss. Most 

importantly, the extreirely long fibres present in Daphne t a st permit 

the manufacture of strong , high quality paper. The ma.in quality 

paraneters for the production of high value paper are , that ratio of 

cell length to diaxreter and that of lur:en to cell diameter should be 

high, as these improve the t ear resi st ance and flexibility. Both 

these qualities are present in Daphne fibres (Haiti, 1979 ). 

5. 9 Uses of Bast Fibre Paper in lfopal 

Trier (1972) lists the follo•·rin g diffe rent uses: books, letters, 

documents and manuscripts ; single leaves for magical and ritual 

purposes; woodcuts, u ritten s lips and ritual cards ~ horoscopes ; 

fortune ~ tellin g cards ; paintings ; masks ; fest iva l decorations ; 

wrapping paper;; string; windows ; ceiling coverings ; lining and 

backing sheets ; wound dressings; headache cures ; incense sticks; 

cartridges ; fireworks and kites ; boxes; albums, briefcases; blotting 

paper; maps ; plizyin g cards; and occ asional newsheets . To this list 

can be added, greeting cards ; note books and note pads ; calendars ; 

lampshades and envelopes. 

.. 
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Quite e number of species in the family Th;zn:e lG;_eace a.e have acrid md 

vesicant properties and contain toxic resins . Animals appear to 

avoid these plants under normal ccnditions ~ b u-t nevertheless several 

cases of poisoning among 1i vest ock and humans have been recorded all 

over the world (C'nopra,, B a ~wan and Ghosh , 1965). In indi°genous 

11'.edicine Daphne pa:pyracea yields a bitte r pur g at i ~ and febrifuge 

(HMG Dept. of Med. Plants ,, 1976 ). The bark and leaves are used in 

preparations for skin infecti ons ( Chopra, Neya!' and Chopra, 1956), 

and a decoction of the roots is us ed .as a digestive._ An anti leukemic 

principle has recently been i s olate d f rom seeds of ~hne m.eze-reum 

(Kupchan and Baxter 1975) an d a nematioidal constitvent from Daphne 

odora. (Kogiso et. al. , 1976 ) . 
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SECTION 6: PESTS AND DISEASES 

6.1 Introduction 

Field studies of ~~tural st an ds of Daphne in Central Nepal indicate 

that the genus is relative ly dis ease free in the wild. Spe cinens of 

galls and cankers affecting small branches have been collected for 

identifi'catiai and low levels of ins~ci defoliation have been 

recorded. AB previously nent icned the seed i s supposedly prooe to 

weevil attack (Campbell ) 1983). 

6.2 Pests and Diseases of the Genus in Other Parts of the World 

Pirone, Dodge and Rickett (1960 ) wr ite that the genus i s chiefly 

prcne to attacks from fUngi and s everal species of aphid. 

i) LEAF-SP0'1'S. (Gloeospori\m1 irezerei an d Marssonina dapbnes ). 

Both these fUngi produce small , thick , bro1m spots which appear en 

both sides of t he leaves . Infected leaves t um yellowi sh , wilt and 

die. Twi gs are also att a cke d. 

Control : pick off in fecte ,., parts and bum Spra;y with 

Bordeaux: mixture , copper or dith::ocarbamate fungicides . 

ii) CROWN-ROT. (Pelliculari o. rol fs ii , f · filrurentos&. en d 

Sclerotium delphinii). Th e f i r st t wo are co1mron throughout the 

tropics and the l atter i s fo i.md in North India. They cause crown 

and stem rot especially of plants gr owing in shaey places , 

characteristic Iey"celia or sclerotia may be f oun d a:t the base of the 

plant and on the ground nearby. A species of Phytophthora has also 

been reported as causing stem-rot. 

Control: In the nursery, use clean s oil or sterilize old soil. 

iii) TWIG-BLIGHT. (Bot:r:ytis spp. ). This has been recorded in India 

and the north-east a.'ld Pacific north-west of the U.S. A. 

Control: Cut off and bum in fected pa:rts. 

: 
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iv) CANKER (Nectria cinnabarina) . This i s a cos ??Opolitan , weakly 

parasitic fmgus , conuncn en severely wowded or recently cut or 

pruned bushes. It produces rough canke rs c o'\re::-~ t' with many small, 

reddish fruiting bodie s and occurs mainly on t'rigs end branches. 

Centrol: as iii). 

v) VIRUSES (Manoor cucwzeris and M. n:e dica.ginis). In the Pacific 

North-West U.S.A. Many plcntings of Daphne ~ (closely related 

to Q.. bholua) with mottled l eave s , were found to harbour cucumber 

and alfalfa mosaic viruses. , 

Control: remove and bu:m infected plants. Ccntrol insect 

vectors with suitable spra;ys. 

vi) INSECTS. Several specie s of aph i d, the citrus nealybug and 

three species of s cale-insect: grey citrus , greeey end yellO\"• infest 

~e , causing de foliation . 

Central: '\'Tith suit able insecti ci de . 

Peace (1962) records Mosaic ( Brie rley 1944; Smith 1962; Beaumont l956 ; 

Milbrath and Youn g 1956 ) on Daphne nezereum an d ~ · odora. It 

apparently does cons i de rable damage t o the fo rme r in Britain , 

resultin g in a severe reduction or complete absence of flowe rs. It 

is becoming increasingly wi despread. 

Most of the above pe sts and disease s are t ropi cal or cosmopolitan in 

distribution and are therefore l i kely t o oc cur en Daphne in Nepal. 

Howeve r , ·i;he cont rol measures outlined above would on l y b e 

economica.1..ly feasible in a horticultur al or pl antation ccntext. 
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SECTION 1: FUEllWOD AND TIMBER REQUIREMENTS J 

7.1 Introduction 

Throughout Nepal, as in many other developing cowtries, f'Uelwood 

supplies from native forests are dwindling at an alarming rate. This 

is chiefly due to a number of related factors such as, increases in 

human and donestic animal populations~ t he ccnversion of forest to 

farmland; the ova!'-e.xploitaticn of existing natural resources, often 

for short-term economic gain ; improved road acce s s both to forest 

areas and urban markets ; industralization ond the ccnsequent increased 

demand for fore st products; t ourism an d so en . In Nepal, approximately 
... 

90% of doo:estic energy cons umption is f r om fuelwood. Rdcently, steps 

have been taken in an attempt to reredy the s ituation by initiating 

Commwity Forestry Projects. How·eve r , consumpt ion tren ds at ?oth 

the domestic and industrial levels are not being matched either by 

reforestation and afforestatim or managen:ent of existing forest 

resources for sustained yield. Thus any planned expan!licn of the 

ere.ft-paper manufacturing industry should address the p roblem of 

present and future fuelwood shortaees and endeavour t o establish a 

range of eaologicalJy sowd opticns ·t o ensure fUelwood supplies 

commensurate with current and increased output. 

7. 2 Specific Fue1'1ood an d Timbe r Requirements for Pa.t>fr Productiou 

When paper is manufactured in rurcJ.l areas using traditicnal methods, 

the demand for wood per p roduction unit is relatively high often 

resulting in serious degradation of the s urrou:i.ding forest area. 

Wood is required for the following purposes : 

i) Construction of temporary workshops, living quarters md 

basic manufacturing equipnent. (Trier 1972 pp. 76-77, records 13 

separate species utilized for different purposes by the paper-makers 

in the Solu Khumbu region). 

: 
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SECTION 8: SOME Aill'ERNATIVE FIBRE PRODUcnN'G SPECIFS 

8.1 Introductie11 

' 
Up to the present, the paper-makers in Nepal have almost exclusively 

utilized the white .inner bark (bast) of the genus Daphne as the 

fibre-material for the manufacture of paper. However, the recent 

increase in demand for indigenous paper, coupled with growing 

concern for the future caiservation of the resource, has made it 

necessary for other sources of pulp-fibre to be investigated. 

A list of potential pulp-fibre species is given in App!ndix 5. Of 

the species listed, a review of the available literature suggests 

the following as the most promising for small~scale paper productioo 

mits. 

8.2 other Species of Th.ymelaeaceae in Nepal 

i) Edseworthia gardneri (Wall.) Meisn . is distributed through 

forests and shrubberies from utt ar Pradesh to Sou .. · _ ·'ilest China, 

having an altitude range of between 1,500 and 3,000 m. In Nepal it 

is usually fomd between 1,500 and 2, 400 m a"l d :.. ~ •;upposedly rarer 

than Daphne bholua (Trier, 1972). 

It is a large, much-branched shrub about 2 m or more in height, 

having elli:ptic-lenceolate, acuminate leaves 7.5 to 12.5 cm., 

glabrous above, pubescent or silky bene ath with a hairy midrib. The 

flowers are joined, 40 or more in dense , pendulous, globular clusters; 

they are small, golden-yellow, sweet-scented and tubular (Polmin 

and staintoo, 1984) (Trier, 1972). 

A similar species, E98eworthia pa;pyrifera Sieb., known in the 

vernacular (Jsp.) as ' Mitsumata', is commonly used to produce high­

quallty paper in Japan; in particular ·the well-known 'Imperial 

Vellum' {Hunter, 1978). According to Wallich (1820) the bast has 

better fibre properties for paper-making than either Davbne bholua 

or D. papyracea. However, Trier's investigetiais show that although 
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the pc:.per made from Sd_geworthia bast. is indeed r.ofter, it has less 

satis factory pro~ rti e s for writing purposes. He gives the following 

data: fibre l ~nr;t h 1.5 - 5 (7.5) mm, fibre bre ::?,dt h 0.004 - 0.020 

(0.25) ~~ 

~ ) , }i!!ts~~~~~ (Wall.) ~isn. 9 is distributed from 1,500 

·::; o 3,000 m fr0m Afghanistan to Sikkim usually growing gregariously 

in shrubberie:::> or ligh'; forest. It is also found in Sri Lanka end 

China. 

Commonly, a small shrub attaining heights of up to 2 m with many 

s lender branches. The leaves are narrow, 3 to 6 cm loog, hairless 

except en the. midbrib beneath, elliptic and papery in texture. The 

s LJ".'.11 yelldwish, tubular flo-we rs appear in rotnded or sonetimes 

elongate short-st alked cluste rs. They are us.ua.l.ly 8 to 12 mm lcng, 

::;ilky haired outsi d~ , with 4 short, blunt , spreading lobes md with 

4 linear nectar- scal es . The fruit is narrow, ovoid and black when 

ripe (Polunin and St a.int on , 1984 ) (Trier, 1972). 

In JaT"n there an· s ix specie s o f Wikstroemia kn cwn in the vernacular 

r::.s 'Gam!?i' <m d e ? ·~ h 0f th ~ m provides an excellent fibre which is used 

pi:i.rticula:c-ly to x: ~\.e thin paper (Shionome, 1971). The length of the 

fib r e::; Ya.d.cs l:f'°t' ·""3 en 0. 5 ~ d.d 4 mm, and the t rcc.uth bet-ween 0. 0o4 to 

0.02 m:n (Trier, l9"t~). fa tests carried out at the Dept. of Cottage 

and Village industries with bark samples collected from Kaulithana, 

Ifowakot, fibre lc ngt~ '3 of between 1. 5 and 4 mm, aud breadths of 

betwee::.:. C. C.i Q.tld C. 02 r:. .i. wer..; re corded. Sheets of paper (0.05 mm 

thick) produced dur.ing tests, f r om pulp boiled lrith 10% Na OH for 

. l:O minutes and wit h 0.05% p o.lythylene oxide added~ ware found to 

have slightly l es s strcr!gth but better ink resisting capacity than 

similar sheets mF.C.e from Dcphne bast (Pokha.rel and Shrestha, pers. 

comm., 1984) . 

iii) Ste llera ChamaeJasme L. (syn. Wikstroemia chamae,jasne (L.) 

Do m..1<: ~). This s pec'.es occurs in North and Central Asia extending 

westward as f a= as the Cauca.3us , and from uttar Pradesh to C.entral 

Uepal, Bhutan, T ::. b-; · ~ c:u:d Northern China. It is a high· altitude 

• 
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plant of grassy momtain slopes and bare arid t r act s between 2,500 

and 4,500 m. 

It is en entirely glabrous shrublet producing numerous slender, 

leafy, upright annual shoots 15 to 40 cm high from a wooey, up to 

6 or 7 cm thick, rhizoma. The leaves are numerous, overlapping, 

al.most sessile, very variable in shape, linea.r- lanceolate to 

elliptic-oblcng l to 2 cm by 2. 5 to 5 mm the upper formin g an 

involucre round the flower heads. These are globular, many flowered, 

2.5 to 3.5 cm in diameter, with hairless receptacle tubes l to 1.5 cm 

5 short perianth lobes (rarely 4). The flowers a.re sweet-scented, 

white with pinkish tubes. 

The dry fruit is a small blackish nut, included in the persistent 

base of the recepta.ble tube (Trier, 1972) (Polmin end Staintcn, 

1984). 

In Tibet paper is made from the bast fibre of the wusually thick 

roots of this plant. It is gr ey, soft and good for writing purposes. 

In many of the higher regicns of Tibet the roots of this shrub wre 

the cnly raw material available to the paper-makers. Moreover, 

paper made from these fibres was regarded as h i gh quality and used 

for special purposes such as the manufacture of currency notes. In 

Nepal, in or south of the Great HimalBifa where other sources of fibre 

are relatively abmdant, Stellera chamaej asme is not usually used 

for making paper. However, accordin g to Corne ille Jest of the Musee 

de l'Homue, Paris , the plant is sometimes used f or this purpose in 

the Dolpa area of Westem Nepal (Trier, 1972). Trier gives the 

following microscopical d~a. : fibre length o. 5 to 3. 5 cm, breadth 

0.004 to o. 02 IDiil. 

iv) Daphne involucrata Wall., i s distributed throughout fUrther 

India, northern Assam, BBlgladesh, the Khasia hills end the East 

Hi~Ezy"a including eastern Nepal from l,200 to l, Boo m.. 
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It is a tall shrub or siaa.11 t1ee up to 6 m hi l?'.h - ~ :~ e leaves are 

alternate (rarely opposite), oblong-lanceolate, pale beneath, thin 

with many seccndary nerves. The flowers are v .;te and the fruits 

black (Trier, 1972). 

G.B. Shah writes that paper-makers in East Nepal soIIEtines mix 

'baruwa' (probably D. bholua) bast with the ha.rd bast fibres from 

the 'arghali' tree (D. involucrata). This is said to be dcne to 

produce more paper, however, it is coarse and of inferior quality 

and is mainly used as wrapping paper. Trier gives the following 

data: fibre length 2 to 6. 5 mm, bre adth O. 003 to O. 02 mm. 

v)•~ Daphne sureil W.W. Smith and Cave. , is distributed through 

southem Assam~ Bhutan. Sikldm. the Darjeeling area and also eastern 

'lllOst Nepal from C. l, 300 to l, 700 m. 

An upright shrub 1 to 2 . 5 m high, with branches almost in whorls. 

The bark is greyish~bro"1?l and smooth. The leaves altemate, blade 

stalked, lanceolate to oblong-lanceolate, acutely acuminate, 5 to 

13 cm by l. 6 to 3. 5 cm (according to Smith and Cave, 1913 P. 49, 

average is 9 cm x 2.5 cm), thinly leathery, glabrous, da.rlt green sid 

somewhat glossy above, and paler light green beneath; seccndary 

nerves very obliqoo, 9 to 12 oo each side. Inflorescences of C.12 

to 20 flowers in a rather lax head bome en terminal or lateral 

branches up to 4 cm long. Flo~rs faintly scented, .bome en densely, 

finely tomentose stout stalks up to 3 mm long . Perianth 4 lobed, up 

to 2.5 cm and a dull ivory white. Fruits reel-orange. According to 

Smith and Cave it differs f:rom D. bholua in the colour of the flowers 

and fruit, and in the form of the perianth ; and from D. papyracea in 

tbe leaves being less coriaceous and m::>re pointed, and in tbe lcnger 

and narrower perianth (Smith and Cave, 1913) (Brickell and M at~w, 

1976) (Cowan and Co~ran, 1929) (Trier, 1972). 

vi) Daphne retusa Hemsl. Distributed from Kashmir to South-West 

China in alpine shrubberies and on open slopes between 3,3)0 md 

Sore botanists/taxonomists coosider this a variety of 
D. papYrace a . 

; 
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3, 100 m mcommon. A dense mu(;Jl-branched evergreen s hrub, twigs 

rather stout young branches green then light brown, with small shiny 

green broadly oblance olate Jeaves 2 .5 to 4 cm 10! g , narro\led tove.rds 

the bese, apex rounded, cl abrous, sessile , margins inrol.led. Flowers 

pinkish-purple to 'mite, ve ry fragrant in te.rminal bracteate clusters ; 

slender tubes, glab rous, lobes 7 to 10 mm, ovate. Fruit orange to 

red nearly globular 8 t o 10 mm. Trier writes the:t although this 

species has not been used muc:i f or paper-ma..lcing in Nepal it is used 

in Assam, Tibet and Kumaan. He also gives the followin g data: fibre 

length 3 to 5.5 mm, breadth 0 . 006 to 0.02 mm. 

8. 3 other Plmt Fibres for Quality Paper -Makin g, Tree s end Shrubs 

i) * Brousscnetia. pa;-gyr:i.fera, Vent. This is commaily called the 

'paper mulberry' or in t he Japanese vemacular 'Kozo'. 

It pccurs naturally throughoub the In do-Maley an re gion, China, Japan 

and the Pacific i s lands. It thrives in both temperate md tropical 

climates given good moist soil coodit ions . It has not succeeded 

where t ried ai poor grou..11 d or where t here is a he i:tvy growth of grass 

(Troup, 1921). I t is a middle sized deciduom tree with le aves 

ovate, dente:te ofbCl'\ lobed , u p p ersid r~ rough, tnderside so:t'tly tomentoee. 

The male flovers are cylindrical catkins, tL ;.'_....::,le occur in globose 

pedunculate heads. 

The bast :fibre is widely used for pape!'-malting ill Japm, Thailand, 

Burma and oth ~ r far-eastern cowtr:i.es . The tree grows rapidly with 

stems attaining heights of 20 m and diameters of 20 to l'.> cm in 5 to 

7 years. It is coD'l!llai in J e..pen and is often cultivated a lcng the 

borders of fields. According to a survey ccnducted in 1953 the area 

planted with Paper Mulberry was c. 8,000 ha., yielding m annual barlt 

productiai of c. 8,ooo Mt (Shicnolll!, 1971). It- propagates readily, 

B. pawr:i.fera also provides fodde r in the form of leaves end 
twigs and timber suitable for manufacturing mstchsticks or 
for use as relati va ly l ow quality fUelwood. 
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not a:ily from seed but also by means of root sue:. ~ rs which it sends 

up in great profusion from its superficial roots. In Japan, this 

and other related species are usually grow 1'ro. rnckers and managed 

en a short coppice rotaticn of about three years . The shoots are 

harvested, cut into short lengths and sterured, the bark then being 

stripped off and soaked to facilitate the removal of the dark outer 

bark (Hmter, 1978) (Troup, 1921). 

The bast is comprlsed of lcng 

O. 0 3 mm in breadth ( Shionome, 

comm., 1984). 

fibres 4 to 12 mm lcng and O. 01 to 

1971) (Pokharel and Shrestha, pers. 

It is important to note that this species can become a troublesome 

weed given the right ccnditicns and hence cauticn should be eJCercised 

in its cultivation (Troup, 1921) (HOW'land, pers. comm., 1984). 

ii) Morus Macroura (previously Mo rm alba L. ) • Originating in 

China where it grows wild, often attaining a large size, it has n~ 

spread throughout Asia, Europe and Japan. In the HimalBl)'a it m(\Y' be 

fomd e;rowing as higp as 2,000 m. In Nepal it •)ccurs as a smallish 

rather straggling deciduous tree with smooth light coloured bark, 

becoming darker and vertica.lJy fissured with age. The leaves are 

variable in shape ~ 5 to 7 cm lcng , oval or lan.ceolate , sometimes 

with irregular dentate margins and occasionally lobed. The leaf 

base is three-veined, rouided occesicnally cord.ate. The flowers are 

small white, with male and f emale en diff erent stalks. The fruit is 

a small oblong purple or white berry (storro end Storrs, 1984). 

In J a.pan , mulberry paper has been manufactured since ab out 4oo . A. D. 

It renders a relatively low bast yield which is difficult to refine. 

However, according to Shionome ( 1971) it provides an excellent fibre 

suitable for the manufacture of handmade paper. He gives the 

following technical data: fibre length 2. 8 to 13. 8 mm, breadth 

0. 009 t 0 0. 0 3 mm. 

I 
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8. 4 Bambous and Gress es 

i) Benibusa rnd Den~oca.J . amus species. Banbcv; 7.s a potentially 

important raw material for the manufacture of handmade paper, 

especially Dendroce le.mus ?amiltonii which is the commonest and most 

widely distrlbutcd of the Nepalese species. It is abundant in many 

parts of the Siwa.liks in Nepal from the Terai up to about 2 ,ooo m 

(stapleton pers. comm., 1984). According to Bhatt ( 1977) the Terai 

and Babhar ': abomd in rBJN materials" for the pulp aid paper 

industry, and every year vast qua.'ltities of bani:>oo, Sabai grass 8ld 

Bombax ma.laberi.cum are exported to India for pulping. 

In the orient for many centuries the bamboo and especial4' 

Phyllostachy§_p\.i!? ~s_cens _ fumii::hecl the basic raw material for the 

manufacture of paper. In India and Pakistm Dend_r9calamus arwdine.cea, 

a fast growing tropical species can be cropped every 3 to 4 years, 

yielding c. 1 ~ Mt of cut cane per hectare per annum. Chemically 

the bamboo contains four principal substances; starch, pectin, 

lig]:lin and cellulose, the latter b eing the basic material med in 

the mP"lufacture of hand.Jlade pa-per. The suitabil.:ty of bamboo pulp 

for paper-making 5.s largely dependent on its :t'undauent all¥ fibrous 

structure; the c3l .!.1.uos0 molecule consists of a ch~ of approximately 

100 glucose-like ui i ~s ccnnee;ted end to en d ir. __ ~ ~lam mto'\.B pattem. 

The quality and incli vi.dual characteristics of the paper are greatly 

influenced by both the species and the pulping process employed. 

Trials carried out in the U. K. during the 194o' s suggest bamboo 

could sui::i?l~· a high-q_uality, yet cheap substitute fo r more orthodox 

pulp materials (Lawson , 1968) . Tnis suitability of bairiboo fibres 

for making paper w&.S de monstrated centuries ago by Chinese artisans, 

and tod.SiY as a result of recent fibre·~dimension studies and improve­

ments in mill techniques , fine papers of many varieties and adapt ions 

can now be made from t he pnlp of certain bamboos. Hiejl grade bamboo 

pulps can be used in the pure state for coated or mcoated book end 

magazine papers. The pulp of other bamboo s~cies is excellent for 

the manufacture of soft facial tissu:?s end for thin, India-type 

papers where opacity is i mportant. Fibre dimensions "-"ith a hit?}l 

length to dia:nete :· ratio give ma.."ly bamboo pulps a s~cial versatility 

(McClure, 1966) (McClure, 1928) (Sung, 1929). 
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Hunter (1978) describes the nethod of processinG b amboo for pulp as 

carried en by the Chinese in the 1940 vs. After splitting, the 

lengths of bamboo are placed in layers in a s un' : 2!1 pit lined with 

stones, 19'Yers of cane alternating with layers_ of li,me. The pit is 
' . 

then filled with water and the bamboo allowed to soak thoroughly for 

several months. After this intense treatnent in line solution the 

bamboo is removed from the pit ald rinsed in cleC:lll water to remove 

all traces of the line. The bamboo is then beaten to render the 

fibres suitable for sheet formation. Technical data: fibre length 

1. 09 to 2. 33 mm, breadth .0. 009 to O. 014 mm ( Shionorre, 1971). 

ii) Eulaliopsis bina:ta (Vern. Sabai grass or babio), is fomd 

throughout the Terai occurring on the slopes of the hills in the 

Eabh ar and Duns .. 

Large quantities are purchased annually from the Forest Departnent 

by the Indian pulp· mills. It is used locally for weaving mats md 

ropes and for making broom.. 

other grasses occurring natural]y in the Terai which could be used 

for pulp prod -ct i m are ; S acch arum munj a ( mmj ) , I;tI!PE: rat a cy lin dri ca 

(khar) and Anthesteria gl.gantea ( ulla), (Bhatt, 1977) (Grant, 1964) • 

• 

The Departnent of Cott age and Village industries gi. ve the following 

technical data for Sabai grass : fibre length 1. 9 to 2. 6 mm, breadth 

0. 0075 mm (Pokharel md Shrestha, pers . comm. , 1984) . 

iii) Rice and other Cereal St raws. In 1976/77 a series . of pulping 

experiments were carried out by the Industrial Services, Centre, 

Balaju to test the feasibility of using agricultural waste as both 

a substitute for, and an addition t o Daphne bast for handmade peper 

production. Cereal wastes/residues were selected for the tests · 

because of their widespread availability throughout the kingdom. 

• 

.. -

The paper produced from rice straw had good sheet format ion qualities •• 

but poor tearing r esistance. The additicn of 35 ~ sizing liquor to 

the pulp was sufficient to produce paper itith good water resistance. 

• 

• 
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The chemical composition of other cereal straws (i.e. barley md 

wheat) being similar to rice straw, it has been inferred that a 

paper of equal quality coul.d be produced. H ouc~.'er, paper produced 

from com stalks (maize) vas not suitable for writing purposes but 

was good enough to be utilized as packaging material. 

It was concluded from the series of experin:ents that a 50:50 mix of 

straw and Daphne bast was the mst viable in terns of both paper 

strength and quality, and costs of producticn. The following 

technical data is given for cereal straw: Average fibre length 

1 mm, breadth 0.013 mm (Suvedhi and Reymajhi, 1977}. 

8.5 Herbaceous Plants 

i) Hibiscus cannabinus (Kenaf ), is a ncn-native, but naturalized, 

fast-growing fibrous plant, well stri..ted to tropical md subtropical 

climates which is currently grown en a commercial scale in about 20 

colllltries including Australia, India, Maxico) Thailand, the thited 

States of America and the USSR. It produces high fibre yiel~ -.on . a 

wi«W n nge of soils includin g acid peats, alluvial and colluvial 

silty loans, sands and smd cley loams, alkaline md saline desert 

soils, latasols and many others. It grows to a heie}lt of mre thm 

3 m in :three to four months and can be harvested md prepared tor 

the pulp mill with relati ve:cy- ine xpensive machinexy U3ed fo r other 

crops such as sugarcane and forage. 

Kenaf has characte ristics favourable for the manufacture of many 

paper products including high-quality writing and printing stock 

end nx>derately strong packaging and wrapping p13per. It has 

eY .. hibited the quality of " dimensional stebilitya much prized in the 

printing trades ( Ceres > 1984). 

ii) Boehneria nivea (Ramie). Tvo varietie s of this species are 

reco€}lized: k) Var, nivea, a native of China md Japan md, ii} Var. 

tena.'.!issima, a native of MalS¥a which is better suited to tropical 

croditj.oos. 

' 
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'lhe stem yields a best fibre which is cne of the lcngest, 6 to 30 cm 

in length and O. 33 mm in breadth, strongest, mst lustrous rmd 

durable of plant fibres; highly resistant to u st er but sot!lewhat 

lacking in elasticity and flexibility. It has a tensile strength 

greater than cottai which increases en wetting. ~ however, it is 

difficult to decorticate and to separate the fibres from the gUIDJl\Y 

pectin which coats them. Thus , to produce quality fibres harsh 

degumming nethods are necessary to remove persistent pectic adhesions 

e . g. boiling in lye, bleaching, treating with acid and retting with 

suitable bacterial species. 

In the past the principal uses for Ramie have been the manufacture 

of fishing nets, cords, firehoses, hats, fabrics, thread md 

occasicnal.ly paper. Trier (1972) seys that of the few preserved 13th 

to 15th century manuscripts which he has analysed, the majority are 

executed en paper made of Ramie or Hemp (Boehmeria. nivea and 

Cannabis sativa). It has been found to be suitable for the produc­

tim of thin, stroog paper (Technical Section of the British Paper 

and Board Maker's Association, 1950). 

Other species of the family Urticacea.e occurring in Nepal such as 

'Allo' (Girardinia diversifolia), Urtica dioica, Laportea terminalis 

Elld Urtica hy:perborea could probably be used to manufacture paper 

of a .similar quality (Purse glove, 1974) (Scbe:ry , 1954) (Mai tie, 1979}. 

iii) Crotalaria juncea L. (Swn/San Hemp). Indi a , where it has been 

cul.ti vated since ancient times, is probably its cowt :ry of origin. 

It is seccnd in importance to Jute ( Corchorus capsularis), having 

greater tensile strength and greater durability under e xposure. It 

is essentially a cordage fibre but is also utilized to produce high 

quality currency paper, cigarette and tisste paper. The fibres are 

coarse, white and lustrous and ccntain a hi@l proportion of 

cellulose . 

It is a fast growing, hardy, drought-resist ant species adapted to 

most soil types. For quality fibre production li{#lt, loarey, well­

drained soils are preferred; on low lying cley soi.ls it makes 

• 

. ... 

• 

.. 
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vigorous growth, but the fibre is coarser a:id yic;l ds are lower. 

(Purseglove, 1974) (Maitie, 1979). 

iv) Linum usitstissimum (Flax). Flax has been cultivated for st 

least 5,000 years, primarily for the IDSlUfacture of linen cloth. It 

is a fast-growing plEllt yielding a soft, h ighly lu:it rous a:id 

flexible fibre (average length 25 mm, breadth 0.02 mm), strmger 

than cotton, ra.Ym or wool. 

It is difficult to produce a heavy quality paper from linen pulp, 

but when caref'ul.ly prepared and bleached linen is a pure form of 

cellulose and as such, is ideal for the menufacture of durable, high­

qua.lity papers e.g. currency and cigarette paper. It blends well 

with other fibres and can be used to impart additiaial strength to 

the sheet. (Technical Section of the British Paper md Board 

Makers' Associatiai, 1950) {Mai.tie, 1979) (Schery, 1954). 

v) Cannabis sativa L. (Hemp). A native of Central Asia and of very 

ancient cultivs:tion in Asia and Europe, occurring in most tropical 

and t e mperate com.tries. It is naturalized in parts of India end 

Nepal as a ·weed of vasteland areas. 

The plant produces a soft, white best fibre valu~ le for its length, 

strength and durability. The crude fibre , ccntaining about 75% 

cellulose , is very similar t o f lax, occurring in bmdles of cells 

l t o 2 m lmg and little more than 1 mm wide. 'Ille ' ultimate ' or 

true fibre has a length of bet ween 2 t o 5 cm and a b readth of O. 02 mm 

and yields an extren:ely strong, durable p aper that can be used for 

the manufacture of b ank- notes , ci garette and othe r strcng tiss\Es, 

insulating and similar papers. (Te chnical Section of the British 

Paper and Board Makers' Association , 1950 ) (Purse glove, 1974) 

( Schery , 195 4). 

vi ) Corochorus spp. (Jute). Grown chiefly i n India in areas with 

warm humid climates, it yields crude fibre strmds t hat occur in 

bundles 2 to 3 m laig. These fib res are s oft snd pliable when 

first extracted but deteriorate easily md are comparatively weak • 
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The fibre caitains about 60% cellulose end is rao::. < Ly used for 

manufacturing coarse cloth end bagging. The 9 ultimate' or true 

fibre is about 2 mm long and 0.02 mm in bre adth , Like other bast 

fibres it fibrillates readily en beating and when bleached gives 

bulky end opaque paper similar in general quality to that produced 

from Espa.rto grass. It can be used for wrapping papers board and 

as an additicn to cigarette paper. (Purseglove~ 1974) (Technical 

Section of the British Paper and Board Manufacturers' Associ a:tion, 

1950) (Scheey, 1954). 

. ' 

" . 

• 



.. . . 
I .. 

·, . 
! 

• 
• 

- 5·7 -

SECTION 9: DISCUSSION AND PRELII-IINARY RECOMMENDATIOi!S 

9.1 Disc·\lSsion 

Present caicern for t he ccnserva:ticn of natural st ends of Daphne 

reflects the grCY.ring scarcity in many areas (e. g. Baghng; r~agdi.; 

Ba?babise) of a previousJ.y abundant re$ource. It cm be argued that 

currently high levels of expl oitaticn are a direct result of the 

recent increased demend f or I.okta paper, which in tum has induced 

cutters to set a hi gher p ri ce per dhami (2. 4 k g ) of rm1 Loltt a. To 

cite an example , cutters working in Kalinchok forest above Suspa, 

Dolakha district , are . re c ~d- ri n g Rs . 10 per dhami and cm cut up to 

3 dhami (dry weight) of Lokta b ark per dey , giving them a possible 

daily wage of Rs. 30 11hich compares very favourably with t he average 

labourer ' s wage rarely exceedin g Rs . 20 . H01-rever, field observaticns 

suggest that higher :renume r e:cion may encourai;e wasteful practices. 

Examination of r andomly s e l ecte d s ect i ons of discarded oute r bark 

revealed that often as much as i . of t he useable bark (inner bast) 

still adhered o.rt:? r tl:-- cleenjng /~ e pa r ati cn p rocess had been 

compL:;ed. The lr&te d b a:IK wou.ld p robabJ.y requi..."e a little mre 

time and effort to rem:>Ve but this is p robably macceptable to the 

cutters as long as a fai r ly abundant supply of p..,~ hne ·still exists. 

Increased demand has £i lso affected the price per sheet fixed by the 

paper-makers, especialJ.y t hos e ~in g i mproved nethods and te.chnology ; 

at S~pa the current prl ce is Rs . 1 per sheet but is likely to be 

raised to Rs. 1. 50 by next ye ar. Hence , 1-rith a daily output of 200 

to 300 sheets , each of the 6 families involved receives a gross 

incoire o f between P.s. 30 and Rs. 50 per ruzy-. Mo reover, the difficulty 

of ccntrolling both illicit cutt ing and monitoring le gal quotas is 

a. further factor contrj buting t o t h e threat al.reaey posed to the 

Mure ccnservation of n«tural Daphne stands. There is substantial 

evidence suggesting that l egal quot as are often exceeded and that 

Lokta poaching is on the incre ase (An cn, pers. comm. , 1984). 

Furthermore, haphazard and unpl.smed exploit aticn of' the forest 

ecosystem for timbe r ., fuel wood, fodde r and other forest .products 

results in s e rious d P mag ·~ to the species • habitat and a ccnsequent 

decline in the ~ .r . e populd.icn. 
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A general lack of product quality control at the manufacturing level 

is reflected in the grades of I.okta. paper available from Kethmmdu 

stationers - Star ~ A, B, and c. 'Ille B and C quality paper is 

considerably inferior and :really cnly suitable for use as wrapping 

paper. Peper of this quality, portered up from Kathmsndu, is \Bed 

for wrapping cheese at Kymgjin gomp!I. cheese :factory in the Lmgt; mg 

National Parlt. This would seem to be an example of a peculiarly 

wasteful use of an alreaey sea.roe md valuable resource. 

9.2 Recommendations 

a) Forest md Daplne mmagement 

1) Paper-makers should be encouraged to supply their tuel­

wood requiremmts from plantations or woodlots to assist in 

reducing habitat damage. 

ii) Optimal managenent regines commensurate with maximizing 

sustained ba.rlt yield md resource ccnser\•ation must be 

established; ideally only harvesters with mcnagement training 

would :receive cutting permits (for a description of licensing 

system see Appendix 6). 

iii) As an interim IIEasure, existing cutting quotas should be 

carefully mcnitored and individuals e x ceeding quotas should 

have their permits rescinded. 

iv) There should be no increase in present quota levels 

(i.e. ~tric tens of harvest able Lokt a p .a.) wtil sufficient 

scientific data is obtained, enabling optimUI!l rotaticn lengths 

and managenent regimes to be establishe d. 

b) Harvesting techniqtEs 

v) Every effort should be made to reduce uaste during 

cutting end cleaning , and different h arvesting techniqll!!s 

should be scientifically examined to determine optimum methods 

: 

l 

• 
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APPEHDIX 3 (cont'd ••• 2) -
FOREST TYPE MAIN TREE SPECIES DISTRIBUTIOM ALTITUDE SOIL RAINFALL p.a. 

THYMBLAEACEAE 
PRESENT 

5) 
i ,} Lithocarpus L. pachypeylla (Q~rcu;) East Himaleyan Nepal 2400- Moist l 750-3500MM D. bholua 

pachypbylla Q. lamellosa,Q. lineata, between the Tamur l:>OOM 
(Steinton) river and the Sikkim Booo-

border, lolrer down i t c-.500 1 . 
ii) East Hi maley an !lex spp. MaE1lolia sp. nerges with type 

wet temperate Rhododendron spp. 4, higher with 7 

.forests; subtype Alnus nepalensis (along 
high level Oalt water courses and Canopy 80-100 ' 

( Ch a..-ip i CXl ) landslips) 

6) 
i) Louer tenperate Mi.chelia kisopa, East Himaleya, rarely 1500- Moist 1 750-3500~ 1M D. p apyrace a 

mixed Broadleaf Lithocarpus elegans, west midlands, rostly 2200M 

(Stainton) Quercus glauca, in she.ey gullies 5000 •. 

in Q. incana 7000 1 

ii) East Hi ma.l ey an Cas tanopsis forest ; oo south side 
wet temperate tribuloides, of lekhs separating 
( Cha.np iai) Me.chi 1 us spp. Jumla from midlands 

7) 
i) Upper temperate Acer spp., Magnolia Central and East 18oO- Moist, loams D. bholua 

mixed Broadleaf canp an ul.atum midlands of Nepal, 27501'1 predominate D. papyracea 
(Stain ton) Osman thus suavis, !lex Mostly north & west 8oOO- o~en acid 

spp., with Serbus, Aln us facing slopes • The 10500' humus in 
ii) East Himala.Yan Prw us ,Betula,Populus, Kali Gandaki is the spruce 

uet tell'q>erate Rhododendroo, Tsuga approximate di vi.ding forest 
(Chan:pion) dumos a and Qtercus line betireen this 

18.l!Ellosa often present type B: the Aesculm-
but not dominant. Juglans-Acer type of 

the vest midlands 
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~DIX 3: A SUMIA.RY OF ECOLOGICAL REQUIREMENTS FOR THYI.iELAEACEAE, MAJOR PAPER-MAKING SPECIES 

FOREST TYPE 

1) 

i) Quercus dilatata 
(Sta.in t on) 

ii) Q. dilatata-Acer 
(Champion) 

2) 

3) 

Q. sexrecarpifolia 
(Stainton, Champion 
& Dobremez) 

i) Castanopsis 
tribuloides 

ii) Castanopsis bystri .> ~ 

(St a:l.n too) 
iii) Q. lamellosa and 

Castanopsia hystrix 
( Dobrelll!Z) 

4} 
i) Q. la.nellosa 

(Stain ton) 
ii) East Uimala;yan wet 

temperate, subtype 
Bull: Oak ( Ch&llpion) 

iii) Q. lamellosa & 
.t.auraceae 
(Dobremez) 

MAW TREE SPECIES 

Q. dilatata, Q. incana, 
Q. se112carpifolia, 
Tsuga duoosa 

Abies pindrow, 
Betula alnoides, 
Alnus nepalensis, 
Acer spp. 

Q. senecarpifolia, 
'l's uga d umos a 
!lex dipyrena, Acer 
spp. Rhododen drcn 
arboreum, 
Prwus spp. 

Castanopsis spp., 
Q. lamellos a, 
Li tho carpus spp. 

Que rcus spp. , 
Li.thocarpus elegans 

DISTRIBl1l'ION 

Westem HimalEVa from 
Afghanistan to Nepal, 

Fairly' common in the 
West Midlands 

Canopy upto 100' 

Hi mal~ a to south 
China, al.most pure 
overstorey in sone 
areas of the mid 
uest. Absent in 
the far Ees t. 
Canopy upto 100' 

i+ll, in East Himal~a 
i ,extending ' ·rest into 
Kumacn, 
ii+iii, mrecorced 
West of Okhaldhmga 

Canopy Bo-100' 

. 
East Himal~a 
& West China. 
Absent west of the 
Kali Gandaki 

Canopy upto 100' 

ALTITUDE SOIL 

1500-

3300M 
7000-

9500' 

~foist loams 
deep rich 
h Ul!l.US 

2400- Moist an d 
3100M ceep 

8o0-
100001 

2100-
2600M 

6000-

9500' 

-
' t . . 
" . . 

2100- Gleissic, 
260C>M Sandy loans. 

6000- Rich humus 

9500' la,yer, 
Moist 

heavy snow­
fall, frosts 

from sept. 
Hai l from 
Apr to Hey 

1500+UM 

. 

1500.· 3500I.'.J1 

. 

I 

< 

D. bholua 

( I 

D. papyracea 

Wi kstroemia 
canes cens 

D. bholua 
D. papyracea 
E. gardneri 

D. bholua: 
D. papyrace a 
E. gardenri 

r 



APPENDIX l {cont' d ••• 7) 

SHE:m' NO. COLLECTOR YEAR LOCATION ALTITUDE OBSERVATIONS 

13953 Ama.tye. & 1973 Shi vapuri 5000' Flowe rs yellow, 
Bhattacharya open shaoo 

9360 Staintcn, Sykes 1954 Shivepuri 0000' Flowe rs· yellow 
& Williae 

4359 'Ihepa 1965 Sbivapuri 7000' Flowe re yellow 

2593 Shrestha 1964 Shivapuri 6000' Flowers yellov 

75/777 Joshi & RaJbhand.ari 1975 Shivapuri 2570H Flowe re yellOW', 
in Oak 

1125 Roy & Rajbhandari 1977 Niga.le, Dolakhe. 2450M Open, East facing 
oak forest 

-

5. EDGEWORTHIA PAPYRIFERA Sieb . et Zucc. (Exotic species) 

• -
SHEET NO. COLLECTOR YEAR LOCATION Ar.:I'ITUDE OBSERVATIONS 

19321 M. Togashi 1966 Yase, Near Kyoto, - Exotic 
Japan 

• - . " .. 

... 

·-.. 
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commensurate with maximizing barlt producticn md natural 

re generation. . 

c) Fl.Elwood 

vi) G1 ven the relatively hi@P f'ueh1ood requirements for the 

manufacturing process (see 7.2), greater attentico should be 

paid to increasing the efficient use of f'uel through innovaticn 

in stove desigp etc. 

d) Product quality sid marlteting 

vii) 'Ihe current trend towards the manufacture of higjl 

quality paper is to be recomn:ended. Hov1ever , care should be 

taken to avoid producing paper ultimately indistinguishable 

from the conmercial'ly available kraft-type ; and eve:ry effort 

' should be made to retain the uniq~ chara.cterlstics rp r wich 

Nepali paper is j usti :fl.ably fsmous ; h and-made appearance, 

colour, texture , strength, durability etc. 

viii) 'l'he aim should be to produce a hiE!jl quality, high valU! 

added product that will coo.tin~ to appeal ";o specialist 

bcyers at home an d abroad (e. g. Intematicoal agencies, 

govemment depart~nts, the legal profession , artists, 

tourists). 

ix) Finally, it should be accepted that there is no potential 

for the establishment of large-scale colDII8rcial pulp mills 

based en I.okta~ and thus emphasis should be en upgrading the 

existing cottage ind\J3try by improving menufacturlng efficiency 

md developing ecologically somd msnagement of Daphne and 

f'uelwood crops. 
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SECTION 10: A SUMMARY OF PRIORITIES FOR THE SECOHD PHASD OF THE FIBRE 

RESEARCH PFOGRJ\MME. 19 85 - 19 86 

10. l Mans.gement, GrOllth and Yield Trial Plots 

In Decelli>er 1984, a series of replicated mana.gemmt trials will be 

set up at S'Ulldarawati in Kal.inchok forest, Suspakhemabati panchqat , 

Dol.akha. district. These will be established with logistical support 

from HM:i/N/SATA and ADB, with local vi.llagel'S providing labour. 

The plots will be located in an area of Q~rc'IE · seneca.rpifolia and 

Tsuge. dwoosa forest at altitudes of between 2, 700 sid 2, 760 m. There 

will be f'i ve treatments reflecting five managemant /harvestin g 

options; a) Caitrol, to reflect growth w.der natural caiditiais 

with no managemmt or harvesting pressure. b) Suspa.. to represent 

local harvesting practices. The stem will be snapped through at 

about 20 cm above growd level, the barlt then being stripped down­

wardS to the root stock and severed leaving a stump with approximately 

! of the bark still adhering. c) Baglwg, follO\rlng the t raditiaial 

local practice in this e.:ea stem will be· cut through l m above 

groUld level and the bark stripped downwards to the root collar. 

This effectively damages the root stock (arguably stimulating 

vigorous root-suckering) and leaves no bark adhering to the stunp, 

thus precluding coppice regrowth. d) illf!CEF, following recent 

recoi:nnendaticns plsnts will be cut through at about 15 cm (6 11
) above . 

growd level to leave a stump with the bark intact. Ba:rk will be 

rexooved from the stem ooly after severin g. e) Clea?'-fell, all plants 

above 30 cm will be felled to create an even-aged structure. 

The harvested material from all plots will be neasured and the yield 

(bark) recorded to provide a con:plete record of production. from the 

da:te of treatment. The plots will be remeasured al si annual basis 

to enable in c:re1I2nt, and the effect of the different harvesting 

techniq~s al regeneration to be quantified. 

It is intended to replicate the experiirent at Pulchoki md event~ 

to establish .further :replications at hig~r elevations in Kal.incb.ok 

forest. 

• 
.. 

_ .. 
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10.2 Biomass studies 

Biomass is cne approach to forest quantii'i~ati on; it ueasures the 

tree or forest yield in terms of veight rath,er than the traditiooal 

mit. of volune. This is· advantageous where the resource is of 

irregular form or where small quantities are involved per tree. 

Hence, the biomass approach will be fldopted for Lokta yield studies. 

The following methodology will be used: 

a) A Sa.Dple representati ~ of the population is selected. Initially 

the populaticn of one area is sampled ensuring the sample ccntains 

indi vi.duals of all size-classes. 

b) On the sample trees the components of interest, end easily 

measured predictor parameters are recorded. 

c) '!be relationships between the conponents of interest end the 

predictor variables are statistically ootermined. The optimum ioodel 

is selected, based on the precis5.on of prediction aid ease of tae, 

and biomass tables are generated from this mdel. 

d) The bianass tables are then validated for that area by 

selecting an independent sample, and con~»arin g predicted, vith actual 

yield of the comproents. 

e) The biomass tables are then validated for other areas in the 

-
same w~ •. 

Biomass studies will be carried out with the follantig objectives: 

a) The biomass tables generated for the product (in this case the 

inner bark or bast) allow for the quantification of the current 

resource through standard forest inventor,y procedures. A knowledge 

of the current state of the resource is vital for menageuent, 

planning and ccntrol. 
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The tal:>les permit the estimation of increment through repeated 

n:easure112nt of the predictor varial:>le ai permanent plots. This also 

allows the plants' response to various impooe d treatzrent!3 (as in the 

managen:ent trials) to be n:easured in term:; of yield. The estimation 

of incremmt is vital for sowd managen:ent decisicns such as 

ba~sting intensity and cycle . 

b) Biomass tal:>les generated for the other components (i.e. leaf, 

top and branches , stripped stem, and total bark) pe 'rmit the stuey of 

the growth habit of the plant in quantitative terns. The distribu­

tion of the total plant biomass between conponents changes with size , 

.and this may affect managen:ent decisions such as rotation length. 

The tables also permit post-harvesting efficiency studies by 

enabling the total weif?Pt of inner bark to be predicte d from the 

residual stem. Furthernnre. they allow for the quantification of 

residues vbich could have other uses (e. g. as fuelwood). 

Biomass studies will be carried out in the East (Tehrathum md 

Smkhuwasabha) , the Central region (Dolak.ha, Sinilhmjymg and 

Pulchoki /Lal.i tpur) , and the West ( Bagl w g). 

10. 3 Stem .Ana}ysis 

Initial examination of stem discs indicate that annual growth rings 

Ill8\Y' be detectal>le. Samples have been sent t o the Co:mm:>nwealth 

Forestry Institute , Oxford, U.K. for detaile d microscopic analysis 

and essessnent of wood structure. 

Under-bark: over-bark dianeter relationshi ps are being established 

so that stand tables can be gene rated from rin g analysis should this 

prove :reliable. stem an~sis will be carried out t o dete rmine 

hei €}:it de v-elopn:ent • 

10. 4 Artificial Cultivation 

A series of shade intensity trials will be established at Kaulethana 

nursery using captive seedlings . 

followin g obje ctives : 

The s e trials wi 11 h ave the 

• 

.• 
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a) To determine the optimum artificial shade required - 100%, 75%, 

50%., 25% or 110 shade - for the growth of artificial st·ands of Dep~e. 

b) To assess the feasibility of establishing Daphne as a cultivated 

crop in pure stands or mder existing f'-Elwood/timbar plantaticns. 

10. 5 ArtificiaI Propagaticn 

10.6 

Further studies will be carried out to determine the best method of' 

artificial propagation usin g a range of techniql.2s: di f1'erent 

cutting types ; 19\Yering; root-severing and seedlings. 

'Ihese studies will be established at Kaulethana md Chalnakel 

nurseries and in the field at Pulchoki. 

Processing 

A stucy will be made of processing methods under both the traditional 

and improved manufacturing systems, t o determine if rmy i:uprovemmts 

can be made to reduce bast waste, and improve p ane r qU3lity. 

10. 7 Fl.2lwood 

A stucy will be mdertaken to quantify f\Elwood requirenents for 

paper manu:tacturing wder both the traditional end improved system1. 

Where possible, recommendations will be made ai~d at improving the 

eft'icient use of i'telwood and minimizin g waste . 

10. 8 Altema:ti ve Fibre Yielding Species 

Investigations will be ccntintEd into the potential of a range of 

fibre-producing species for the craft paper menu:facturing indl.Stzy. 

'lbese will consist of propagation and growth trials, in coojmo­

tion with manuf'acturing test rms carried out in cooperation with 

the DCVI • 
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Species currently mder investigation include : Edgeworthia garcheri 

(Argall), Wikstroemia canescens (Phurke pat), Brousscnetia pepx_rifere. 

(Paper mulberry), Girardinia di versi folia ( All:J ) , an d Engelhardtia 

spicsta. 

10. 9 Resource Survey 

~·a. . •·.-

An intensive survey by district of the Daphne resource should be 

wderteken to complerent and enhance the data al.reaey provided by 

the FSRO Preliminary Survey BP.port (1984). 

10.10 Staffing and Comtezpart 

At present the progra.mne is staffed by one British Volwteer Fibre 

Research Officer. It is therefore recollllOOllded that a suitable 

Nepali cowte:rpart be provided as soon as possible to permit the 

winterrupted continuation of the research progra.mne during and 

a~er the Volmteer's term of service. 

10.11 Transport 

At present transport is not provideds and this serves as a severe 

coostraint militating against the efficient rmning of the research 

programme. It is therefore recomnended that suitable transport be 

provided to enable~ in particular, the nursery research progran:me to 

be m de rt eken e ffe cti ve l.y. 

10 .12 !-1eet in gs 

It is recomnended that a progranme of regular ueetint?P (pe:rllaps oo a 

quarterly basis) be established, for all in di vi duals end orgenizations 

involved in Lokta research, and the era~ paper making ind\Etry. 

; 

'Ibis would permit : research priorities to be ccntinually updated; 

information end ideas to be exchanged; cooperation bet"Ween interested 

parties; and prevent research being duplicated. 

' ' 

I 
• 

• 

; 
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APPENDIX l: HERBARIUM SPECIMEN LIST FOR THYMELAEACEAE 
GODAVARI BOTANICAL GARDENS, NEPAL, MAY 1284 

J l. DAPHNE PAPYRACEA, Wall. ex Steud. 

SHEET NO. COLLECTOR YEAR LOC.t..TION ALTITUDE 

2675 Stainton, Sykes & 1954 Nr Bongakhani 7000' 
Williams 

634 Dobremez 1970 Nagarkot 2000M 

692 Dobrenez 1970 Tilje 2200M 

I 

OBSERVATIONS 

Mixed Broad.leaf 
forest 
Fruit Orange-Red 

Landes 

Foret de chenes (oak) 

2. DAPHNE BHOLUA, Buch. - Ilam. ex D. Ihn (Syn. D. Cannabina Wall. ) 

SHEET NO. COLLECToR YEAR LOCATION ALTITUDE OBSERVATIOliS 

1748 Manandhar end 1979 Jiri 2700M in shade -
Adhikari 

-~ 

75/1&>7 Joshi & Rajbhendari 1975 She. 1puri lekh 2700M Oak f0rest 
-

1535 Msnandhar and 1979 Nr Kyatang 2740M Shaey, moist gromd 
Adhikari -

5973* Basukala 1966 Nr Manichur Daha - Flowers \lbi te 

137 Swal e: Malla 1961 Manichur forest 700(' I Flowers vhite pink 
at tip of corolla 

1~5 , 4 Amatya and 1973 Shenpuri Denda. 8oOO' in oak shade 

• Bhattachariya 

12782 Anatya 1969 Chitre Shi vapuri 7000• in shade 

lll"31 Kanai . . 1969 Bagdwar Sheopuri 2~0M - -
4358• Thapa 1965 Bagd.war 7000' Flowe rs white 

961 R.G. Troth 1976 above Siklis 2700M Dark mhed, 
Rhododendron arbore 

73/ll64 Joshi & Ama.tya 1973 Panchase lekh 2~0M shade 
(Kaski) 

• 73/1096* Joshi & Amatya 1973 Sattewa ti lekh 1700M Mixed oak 

1984 Rajbhandari & Roy 1977 Gyangsa.r, Dolakh·a ~OO M lia Quncus senecarpifo 

3389 Manandhar 1979 Bagchhap, · Manang 2100M Shade , moist 

73/ll22 Joshi & Amatya 1973 Gaje. lekh, Bagl.mg 2400M Shae\)' slope in oak 

73/1012* Joshi & Amatya 1973 Ribdikot 1850M Shade and moist 

·-
* Probably Daphne papyracee. :misidentified. 

• 



APPENDIX 1 (cont'd ••• 2) 

• SHEET NO. COLLECTOR 

74/1545• Joshi & Amatya 

74/1535 joshi & Alr)atya 

9220* ,,. Aahike.ri & 

Manandhe.r 

9237* 

14651* 

1729 

Adhikari ~ 
Msnandhar 

R&.JIDla & Vi d;ya 

Manandhar & 
.. Adhikari 

YEAR LOCATION ALTITUDE OBSERVATIONS 

1974 Dhwankot, pakhapani 1800M 
····· · panch. 

1974 Ltnkhu ·!ekh, PQ'bat 2200M 

1982 Jurich ule timmuru 16 70M 

1982 Kotmanla, Salyan 1750M 

1973 Babrabarahi 

1979 Sherkapti, Dolakha 2320M 

North facin g shady 
slope 

Shady slope 

Shady slope 

Flowers wbi te, shad;y 
slope 

Fruit Red 

en slope 

98 Malla & Rajbhandari 1959 Nagarjrn 5000 1 Flowers pinkish­
whi te, shad;y open 
hills 

3231 Manand.har 1979 N uwakot Fl owers slif#ltly 
violet 

74'/146 Joshi, RaJbhandari 1975 'lham danda 
& Ghimire 

2190M South slope 

8811* 

965* Sa.mar &· Shrestha 

2717* D.H. Nicolson 

1968 Nagarjm 

1964 Nagarjw 5500' 

Flowers white 

Fruit Re d, shade 

Forest margin 

1966 Gok.ama, Kathmandu 1300M Flo'lilers vhi te mixed 
forest · Nr. pond 

75/432 Joshi & EaJbbandari 1975 Mahadeo pokha.ri, z1, .)i'l Fluwer· pinkish..; 

white , North slope · 
shade mois.t 

Bhaktapur 

75/31 Joshi, RaJbhandari 1975 Hattiban, s.w. 
.. 

1 750M Flowers pinkish­
whi te & Ghimire Kathman du 

12 Kanai 

4553* Pradhan & 'Ihapa 

670671* Kanai 

6 760* Pradhan & 'lhapa 

6722 Pradhan & Thapa 

l _~ 

1969 Sundarijar , 
Kathmandu 

1966 Gokama, Kathmandu 44oo• 

1970 Gokama, Kathmandu -

1967 Dholi Ban,Godavari 6000 1 

1967 Phulchoki 7000 ' 
(Kma khola) 

--

Flowers white , shade 

Fruit Red, dry place 

Flowe rs white, shade 

i 

• 



APPENDIX l (cont'd ••• 7) 

SHE:m' NO. COLLECTOR YEAR LOCATION ALTITUIE OBSERVATIONS . 

13953 A?OO.tya & 1973 Shi vapuri 5800 1 Flowe rs yellow, 
Bhattacharya open shace 

9360 Staintoo, Sykes 1954 Shi vapuri 8000' Flowe rs· yellow 
& Williams 

4359 'lhapa 1965 Shivapuri 7000' Flowe rs yellow 

2593 Shrestha 1964 Shivapuri 6000' Flowers yellow 

75/777 Joshi & Raj bhan dari 1975 Shivapuri 2570M Flowe rs yellow, 
in Oak 

1125 Roy & Rajbhan dari 1977 Ni gale, Dolakha 2450M Open, East facing 
oak forest 

-

5. EDGEWORTHIA PAPYRIFERA Sieb. et Zucc. (Exotic species) 

• 
SHEET NO. COLLEcrOR YEAR LOCATION ALTITUDE OBSERVATIONS 

193:!1 M. Togashi 1966 Yase, Near Kyoto, - Exotic 
Japan 

- . ' 
-

~ . 

·-
• 
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APPENDIX 2: A SUMMARY OF VARIOUS AUTHOP.s' BOTAfTICAL .AND TAXONOMrCAL IESCRIPTICllS 

KEY: ? = Probable confmiai between species. 

C 1:1 Da,phne cennabina (a syno~ for both D. bholua !:ll! ..... .1,,.pooyraoea) 

0 = Daplme odora (Soneti2s a synonvm for D. papyrace~) 

P = Deplme Papyracea 

· B = Daplme bhol ua 

SOURCES 
DON f BIWlDIS HOOKER GUPTA BRANDIS 

(1825) (1874) ( c. 1887) (1901) ( 1906) 

(l} LE.AF: 
LAlfCEOLATE COPB COP COPB CP CP 
OBLANCEOLATE B(?) B( ?) CP 
ELLIPrIC OBTUSE COPB 
LENGTH( CM) 5-7 COPB CP 

" 8-10 COP COP COPB f CP CP 

" 11-13(15) COP COP CP 
(2) FLOWER: I 
WHITE COPB CP CP 
\'lliIT.E - PINK/RED 
WHITE-PURPLE COP 

WHITE-YELU>W COP COPB 
WHITE-GREEN COP 

LILAC COPB CP 
COROLLA OVATE COPB COPB 

COROLLA ACUTE COP COPB CP 

STRONGLY FRAGRANT COP COP C0? :9 CP CP -FAINTLY FRAGRANT 
K>N'IHS SEP - .NOV COP COP l (""') CP 

?-DNms DEC - FEB B CP 

K>NTHS MAR - MAY COP CP 

( 3) FRUIT: 

I 
I 

ORANGE/RED COP COPB I . 
CP - - -

BLACK I 
t-DNTH FEB 
}.l)N'IB MAY CP 

t«lNTH JUNE • • CP 

l4) DISTRIBUTION: 
Ul'TAR PRADESH-

S.W. CHINA B(?) COP COPB CP( ?) 

PAKISTAN-CENTRAL I NEPAL COP(?) CP(?) I 
( 5 ) ALTITUDE: 

(METERS) 
I 

1000 - 1500 COP COPB CP 

1500 - 2000 COP COPB CP CP 

2000 - 2500 COP COPB CP CP 

2500 - 3000 COP COPB I CP CP 

3000 - 3500 
lb) CONCLUSIONS D. bholua & D. Both D. D. 

D. papyracea D.bholua 
1 
pepyrecea papyracea 

papyracea identified and D. I 
as distinct papyracea I I 

i 
snecies conf\Se d • • 

SMITH & 

CAVE 
( 1913) 

C/B 
C/B 

C/B 

C/B 
C/B 

C/B 

C/B 

-

C/B 

C/B 

C/B(?) 

C/B 
C/B 

Probabzy 
D.bholua 
var. 

glacialie 



. PARKER 
( 1981) 

( 1) CP 
CP 

CP .. --

CP 
CP ' _ 

(2) CP 

. 
. . 

CP 
Cl" -

- . 

CP .. 

CP 
(°:>,) 

(Li) 

CP(?) 
(Ii) 

CP 
CP 
CP 

D.papyracea 

OSMASTON 
( 1926'y-''.'.· 

CP 
CP 

CP 
CP · 
CP 
CP 

. -

. CP .· 
CP 

CP 
CP 
CP 
CP 

CP 
CP 

. '· .......... 

HILLIER 
.. (.1981) 

B 

B 

B 

p 

B 

STORhS 
POLUNIN & 

·I STA.INTOU 
-(1984) ( 1984) 

I 

B(?) CP 
CBB 

B( ?) CPB 
CPB 
CP 
CP 

B 
B{?) 
B(?) . 

CP 
.. 

B 
CPB 

B(?) B 
CP 

B(?} B 
CPB 
CPB 

B(?) CP 
B 

B(?) 

B ·-
CP .... 

CP B(?) CP 
CP B(?) B I 

CP n 
Il 

Doth · D.bholua & nrobably . D.bholua & 

D.hholua & D,papyracea Dopapyraoe~D.pa,pyraoea 
D.papyracea jas distinct· misnamed as as distinct 
confused I ::mecies ! D. bholua 1 species 

BRICKELL & 
TRIER 

MATHEW 
( 1976) ( 1972) 

p B p B 
p p B 
p B p B 
p B p 
p 
p p 

B B 
B B 

p 

B B 
p 

B B 
p p 
p p 
p B p B 
p B B 
p p 

B B 

B p B 
B • 

B B 
p 

p B . p B 
p · n p n - p 13 p n 
p Il n 

D.bholua & D.bholua & 
D.papyracea D.papyracea 
as distinct as · distinct 
snecies .species 

' .. 

" 
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~DIX 3: A SUMMARY OF ECOLOGICAL REQUIREMENTS FOP. THYHELAEACEAE, MAJOR PAPER-MAKING SPECIES 

-FO-RE~S-T __ TYP__.E------~~~.- 1fil _TI_ i ~T-REE_ • __ S_P_E-CI_E_S~~--,--D-IS_T_RI~B-l1l'_I_O_N~--~~.,-AL--TI_T_UD __ ET 1 S_O_I_L----~-,. - --~-=-------~TH--TI_E_l.AE_ · ~ . A-CE-=-AE=-­

RAil FALL p • . a. PRESENT 
~~----~--~.....,..;.;....--~__,i--~~ ...... ~~~ · ~--~-+~-- · ~--~~----~~+---~~-+-~~--~~4-~~~~~ --'...::...::. .=.==:;;.:.;:_.._ __ ~ 

1) 

i) Quercus dilat ata 
(Staint on) 

ii) Q. dilatata.-Acer 
(Champion) 

2) 

3) 

4) 

Q. senecarpifolia 
( Stainton , Champion 
& Dobremez ) 

i) Castanopsis 
tribuloides 
Castanopsis hystri.:·-: 
(Stainton) 

Q. lamellosa and 

Castanopsis hystrix 
(Dobrenez) 

i} Q. lanellosa 
(Stain ton) 

ii) East llimalayan wet 
temperate, subtype 
Buk Oak ( Cha.npion) 

iii} Q. l~llosa & 
tauraceae 
(Dobremez) 

Q. dilatata, Q. inc~a, 

Q. sen:ecarpifolia, 
Tsuga dumosa 

Abies pindrow, 

Bet ula aln oi des , 
Alnus nepalensis, 
Ace r s pp. 

Q. senecarpifolia,, 
'l's uga d UIDOS a 
Ilex dipyrena, Acer 
spp. Rhododen drcn 
arboreum, 
Prwus spp. 

Cas tanopsis spp. , 

Q. lamellos a, 
Li.thocarpus spp. 

Que rcus spp. , 
Li.thocarpus elegans 

' 

Western Himaleya from 

Afghanistan to Nepal, 

Fairly common in the 
West Midlands 

Canopy upto 100' 

Himallzy'a t o south 
Chin a, almost pure 
overstorey in s one 
areas of the mid 
uest. Absent in 
the far East. 
Canopy upto 100' 

i+ll , in East Himalaya 

i ,extending west into 
Kumaoo , 
ii+iii, uirecorded 
West of Okhaldhmga 

Canopy 80-100' 

East Himal~a 
& West Cliina. 
Absent west of the 
Kali Gan daki 

Canopy upto 100' 

1500-

3300M 
7000-

9500 ' 

2400-
3100M 

8oO­

lOOOO' 

2100-
2600M 

6000-

9500' 

2100 .. 

2600M 
6000-

9500' 

Moist loams 
deep rich 
humus 

Moist and 
<Eep 

' ' , .. r 

' 

Qieissic , 

Sandy loans. 
Rich humus 

la;yer, 
?-Dist 

heavy snow­

fall, frosts 

from sept. 
Hail from 
Apr to l ~ey 

1500+l'.IM 

' . 
I 

1500-- 35 001.111 

. 

. 

D. bholua 

I ', 

D. p apyr ace a 

Wi kstroemia 
canes cens 

D. bholua 

D. papyracea 
E. gardneri 

L 

D. bholua 

D. papyracea 
E. gardenri 

\ 

/ 
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APPENDIX 3 (cant ' d ••• 2) 
_I 

FOREST TYPE MA.IN TREE SPECIES DISTRIBUTION ALTITUDE SOIL RAINFALL p. a. 
THYMELP.EACE.AE 
PRESENT 

5) 
i) Lithocarpus L. pachyphylla (Quercus) East Himalayan Nepal 2400- Moist l 750-3500MM D. bholua 

pachypbylla Q. lamellosa, Q. lineata, between the Tai. ~ ur l:>OO M 
(Stainton) ri -re r and the Sikki m 8oOO-

border , lower down i t 9500' 
ii) East Hi maJ.~ van !lex spp. M.agp oli a sp • ne rges with type 

"1et temperate Rhododendron spp. 4, higjler with 7 

tores ts; subtype Alnus nepaler.sis ( aloo g 
high level Oak water courses and Canopy 80-100 1 

( Cha:rrpicn) landslips) 

6) 
i) Louer tenperate Ivli.chelia kisopa, East Himalaya, rarely 1500- Moist 1 750-350Qil!r'1 D. papyracea 

mixed Broadleaf Lithocarpus elegans , west midlands , mstly 2200M 
(Stainton) Quercus gla.uca, in sh ad;y gullies 5000 •. 

in Q. incana · 7000• 
ii) East Himalayan Castanopsis forest ; oo south side 

uet te?:Iperate trlbuloides, of lekhs separating 
(Champion) Machi 1 us spp. Jumla from midlands 

7) . " 

i) Upper temperate Acer spp., Magnolia Central and East 18oO- Moist , loams D. bholua 
mixed Broadleaf canp an ulat um midlands of Nepal, 2750H p redominate D. papyracea 
(Stain ton) Osman thus suavis, !lex Mostly north & west 8oOO- o~en acid 

spp. , with Sorbus.Alnus facing slopes • The 10500 ' humus in 
ii) East Himalayan Prmus ,Betula,Populus, Kali Gandaki is the spruce 

uet temperate Rhododendrcn, Tsuga approximate di vi ding forest 
(Chanpion) dwoos a and Qoorcus line pet\1een this 

18.ll'ellosa ot'ten present type & the Aes cul us-
but not dominant. Juglsns-Acer type of 

the west midlands . 
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APPENDIX 3 {cait'd ••• 3) 
- _ _t 

FOREST 'lYPE MA.IN TREE SPECIES DISTRIB UTI 01'1 ALTITUDE SOIL RAIJ.llFALL p.a. 
'TlfYJ.ELAEACEAE 
PRESENT 

8) . 
i) Abies spectabilis A. spectabills, ThroUl#lout Nepal 3000- D. -oholua 

{Stain ton} Tsuga dumosa, lobst extensive in 4200M (usu. var. 
Q. senecarpifolia, central midlands, ( upto glacial.ls) 

ii) Eastern Oak- Pi r Taxus baccata, us ually en south of t ree 
(Champion) Rhododendron spp. main · rmges, gi. ves line) . 

Betula utilis, Sorbus wa::r to 7 or 9 below 
iii) Abies spectabilis spp., Acer spp; Prmus 10,000 ' 10000- D · . ~ retusa 

& Quercus spp. Dense canebrakes Q. seirecarpifolia 11500 1 

senece.rpifolia where bunit replaced by t I 

{Dobrenez) Rh ododen droo in the 
East 
Canopy to 100' 

. 

9) . - . . 
i) Tsuge. dunx>sa T. dumosa, Kumacn eastwards as 2200-

{Stain ton) Abies spectabilis, far as upper BU11lla 3500M 
Betula utilis, Widespread in Nepal. 

ii) Eastern oak- Q. senecarpifolia, In the east & central 7000- D. bholua 
Hemlock Acer spp., Sorous spp., midlands soDEtines 11000 1 

(Champion) Prmus spp., Ilex spp., mi:xes with 
Symplocos spp., Q. lamllosa, but . 
Lindera, mre typi cal..ly with . 
Rhododendral spp. Acer, Magnolia and . 

Osmanthus of 7. . , . 
Broad.le aves are 
dominant in da.np 
hollows with Tsuga 

\ often in pure stands 
ai ridges and dry . 

, gromd. 
I -
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APPENDIX 3 (ccnt'd ••• 4) 
r 

FOREST TYPE MAIN ~REE SPECIES DISTRIBUTION ALTITUDE SOIL RAIIiF ALL p. a. 
THYMELAEA.CEAE 
PRESElqT 

10) 
i) Pinus wallichiana P. we.1.lichiana, Afgta.nisthen to Bhutan 24oO- 'fy'pical of 1000-lJ)ONl'l ·~ D. bholua 

(Stain ton). Picea smi thiana, &· south east Tibet. ))OOM caiiferous l• -
Abies sped;abilis, ~ss abwdant in the 6000- forest, 

ii) · Lower Blue Pine A. pindrow • midlands of Nepal, 14500' with well D. papyracea 
Cedrus deod.ara, s ugges ting Pine developed 

iii) Higp level Blue Q. semecarpifolia invaded after oaks ' A1 horizon. 

Pine Betula utilis, cleared. Occurs Of'ten deep, 
Alnus nepalensis, mstly on disturl>ed wdecomposed I 

iv) Weste:r"n mixed Tsuga dumosa, sites. In Humla and humus 

coni fl'! ro us Sorbus spp, Acer spp. Jumla below 10500' inimi. cal to 
( Chanpion) on south slopes re gene rat i oo. !. 

~ 

of'ten in pure stands. 
v) Picea smithiana- Recolcnizes rapidly Podzols 

Pious wallichiana af'te r fi res • Many or ochre 
(Dobremez) even-aged stands. Podzols 

. 

ll) Moist Deod.ar Cedrus deod.ar, Garllwal to North- . l 700- All 1100-l&>OHM 
(Champion & Seth) Pi.nus wallichiana, -west Kumeon and 2500M geological Winter D. :pa:pyracea 

Q. incana, Uttar Pradesh. up to format i oos , snowfall 
Q. dilatata Humle.-Jumla 3000M but avoids 

on smny poorly 
ridges. drained 
5500- sites. 

8500' 
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APPENDIX 3 { cont'd ••• 5 } 

.. 

FOREST TYPE MAI N TREE SPECIES DISTRIBUl'ION 

12) Schima-castanopsis Schima wallichii, 'Ihroughout Nepal 
(Dobren:ez) Acer oblongum, 

Castanopsis tri buloides, 
Q. glauca. 
Michelia kisopa. . 
In the East: Micheli a 
velutina, V.d.cbelia 
champaca, Albi zia spp., 
Terminalia, Erythrina, 
Glochodion, Actini di a. 

1 3) i) Abies pindrow Abies pindrow, Indo-Pakistan border 
(Dobrenez} Aesculus indica, to west Nepal. Forms 

Juglans. regi.a, Acer rare group in f!13 in the 
ii} Aesculus-Juglans- sterculiace um, Ul.mus hills , Urnally pure 

Acer vrallichiena, Acer stands, light can-opy 
{Stain ton) caesium, Acer cover,often riverain. 

c a:ppadoci cum Rich in species in 
the far west (Seti . . Valley) • . At higher 

.. altitudes hybridizes 
with Abies spe ctabi lis 

t 

ALTITUDE SOIL 

sub-
tropics 
to . 

2000+M 
6500' I ' 

' ' 

i} 2100- Large block 
24oor.1 Alluvium 

6500'-
8oOO' 

ii )2400-
J)OOM 

&>00-
. ' 

10000 t 

.. -
··~· 

RAINFALL p. a. 
-

lOOO+MM 

Very variable 

~ 

t ) 

{ f 

THYMELAEACME 
PRZSENT 

D. papyracea 

D. papyracea 
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APPEHDIX 3 (cont'd ••• 6) J 

roREST TYPE I MAIN TRF.' SPECIES • DISTRIBUTIOll ALTITUDE SOIL RAINFALL p.a. 
THY11EL.AEACE.AE 
PRBSENT 

14) Quercus gla.uca IQ. glauca (dominant), Limited to the west Central ' Brown soils c. lOOOivJl.J D. p apyrace a 
(Dobre ire z ) Pinus waLichiana, of 870 East l: not Nepal: fairly rich 

I Betula aln":>ides reaching zaie o-f 2000- in orgenic 
1 (dominant) , Q~rcus Annapurnas. Q. glauca 3100M matter. 
lanellos a , Q. o:>cy>odcn, is pre sent as 6000 1

- Mull- moder 
Q. acutissima, se ccn dary species in 10000' or moder as 
Q. dilatata> Picea hill oak forest ; oak ieaves 

1 sm!.tbiana, Litsea Occasionally East slow to 
I elon gate., L. umbrosa, dominating in large Uepal miner8llze. . 
H ~olia. campbellii .-- inl.and vallys e.g. 1700- Also ai 

' Buri Gandaki, Dudh 28oOM Brmm I . 
I 

Koei , Harsy an di • 5500- Rendzines, ' . 9500 ' No leaching . 
I or Podzoli-

zatiai 
I - t 

15) 
. 

Suba1pine I Rhododendron spp., East of the Arm J)OO-
Rhodoaendron Ace r s pp. , Brassaiopsis valley , where given 4200M 
( Dobr exre z) i alpine., Lyaiia lbi@Jl humidity 

ovali folia, Schefflera Rhododendrcn often 9500- D. bholue. 

. i lJlPressa, Pentapanax dominate. ·Closed 14oOO' 
p arasiticum cEllopy, ver.r dense 

- Sorbus spp., ve get ati m , heavy 

. l-1agiolia campbellii Bryophyte cover en 
trees and gromd 

. Cencpy 30' + . . 
' 

. • . 
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Af>PENDIX 4: A COMPARATIVE ANALYSIS OF THY!.filLAEACEAE Alm OTHER P.APER-MAKmG 

FIBRES 

SPECIES 
FIBRE FIBRE 

CELLULOSE 
LENGrH (HM) WID'lli (MM) 

Daphne bholuo. 2 - 7.5 (12 ) 0. 000 - 0 .020 c. 56 :~ 

DapP.ne pa.:pyracea 2 - 7.5 0. 006 - 0. 020 c. 5G/; 

Daphne retusa 3 - 5 .5 o.ooG - 0. 020 

Daphne involucrata 2 - 6.5 0 . 00 3 . . 0 . 020 

Edgeworthia gardneri 1. 5 - 5 (7 .5) 0 . 004 - 0 . 020 c. 5 5: .~ 

Wikstroemia canes cens 0.5 - 4 0 . 004 - 0 . 020 c. 6 1 ;~ 

Stellera chamaejasne 0.5 - 3.5 0.004 - 0.020 c. 60% 

Broussonetia papyri:fera 4 ... 8. 5 (12) 0.01 - O. O)J c. 60% 

Morus ruacroura 2. 5 - 13.5 0.009 - O.O)J c. 60% 

Eul.aliopsis binata. 1.9 - 2.6 c. 0.00 75 
J 

Cannabis sati va 20 - 50 c. 0.020 

Corochorus spp. c. 2 c. 0.020 

Linum usitatissimum c. 25 c. 0.020 

Boehmari a ni ve a 60 - 300 c. O.O)J .. 

Dendrocalamus a.rmdinacea c. 2 .2 c. 0.009-0.16 ) 

Dendrocalamus hamiltonii c. 2.4 c. 0.001-0.014 
) 

C. l5%-5o+% ) 

DendrocalB.I:lus strictus c. 2.7 c . 0.001-0.011 ~ ) 



APPENDIX 5: A SELECT'i!D J.JIS'f' O"E' SPECI ES WITH POTENTIAL FOR THE CRAFT 
PAPER MAICTP. r, ·m:vus THY 

BAMB(X1S, GRASSES + 
CEREAL RESI DUES 

_ ___.i.,. __ , ____ __ _ 

WOODY SPECI ES HERDACEOUS SPECIES 

-------- - -- -- ------- - --· ·--- --- ----
Bambusa spp. (s t) 

Dend.rocalamus spp (st) 

Eulaliopsis binata 
(st) 

Saccharum mw ja (st) 

Imperata cylindrica 
{st} 

Anthosteria gigantea 
(st) 

stipa tenacissima. (st) 

Rice straw (st) 

Wheat straw (st) 

Bagasse waste (st) 

Marus :.:iacroura {E/ st) 

Broussone tia 
papyri fe r a (B / st) 

Broussonetia ~ a zin oki 
(B/ st) 

Bombax ceiba (s.h.) 

Artocarpus e lasti<:'a ( B) 

Ficus n atalensis ( B ) 

Ficus nekbuda (B) 

Ficus padifolia (B ) 

Ficu.5 involut a {B) 

Ficus pet i olaris (B) 

Lin U:" usi t ati ssi.r: ~ um (st) 

Cr otalar.ia .hncea (st ) 

Corchorus spp. (st) 

Cannabis s ati va (B/st) 

Gos s ypium spp. (s .h . ) 

i1usa textilis {st) 

Hibis c\E canne.binus (st) 

Gi rardini a dive rsi foll a 
(st/B) 

Boehnerianivee. (st) 

~ : B = Bark / Bast .fibre ; :::; t = ~ t em; s.h. = s eed hair :fibre. 

• 
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APPENDIX 6: J ... SUMMARY OF THE EX:STING LOKTA LICENSI NG SYSTEM 

(l) The in di viuual cari:;ractor or cutters' r-roup applies to the DFC for a 

permit to har •:est L~ t a~ s tatinL' t ne annual quantit y (in k gs.) required. 

( 2) The DTi'C usi ur r e cent surve.r data ( :TSRO , 1$184) calculat es t ha annual 

a.nount availabl e for €. oven a re a 0.1 a sustainabl e ·onsis . 

( 3) If t he Dre dee:!l3 the r~ qms J.; reasonabl e, he apy lies , en "behalf of the 

contractor, for per:::d.ss im :'ro:n the Eepartnent of Forest. 

( 4) Subject to the reqoost bein g granted5 too cutter pqs a fixed rqyalty, 

per kg. of Lokta harvested, t o the Departnent of Forest. 

(5) 'lhe DFC issues the permit which is renewable, muS.lly en a three yearly 

basis. 

(6) A check on the amomt cut should be kept at mnthly or wo nxnthly 

intervals by the DFC through his rane,e rs md forest guards. 

(7) Abme , res ults in the withdrawal of the permit. 

Note : '!he system is liable to abuse as the licence holder is often a 

contractor ~ middleman vho sub- cootracts to cutters and thus has a 

vested i n terestea in over-exploitin g the resource. In additim the 

c\..<tte r is often poorly paid as he is obli ged to sell the bark to 

the middleman who fixes the price and then resells to the paper 

maker s ~ thus accruin e lar ~ p rofits. 

It is rcco:mmmded tha:t the p resent licensin g sys-rem b e :reviewed and 

adjustmmts made to enable cutters to receive a greater proporticn 

of the profits , thus encouraging somd mana@ ment of the :resource 

coupled with harvesting fo r sustained yield • 
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