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PREFACE

This case study from eastern Bhutan depicta clearly how policies that ignore traditional
forest and species’ management systems, that have evolved - and worked well - from
generation to generation do so at the risk of the disappearance of not only sustainable,
locally acceptable management and harvesting systems, but also at the risk of species

disappearing.

This document provides rich information about bamboo resources in Bhutan, the geophysical
conditions, main species, use and management. It is illustrated with sketches and photos.
Bamboo comprises a number of fast growing species, important resources for housing,
tools, and containers. The commercial demand for bamboo doubled from 1991 to 1997 in
Bhutan. Bamboo iz a good alternative non-timber forest species. Ridam, the traditional
management of forest resources, a generic long-standing method for protecting mountai
forest resources, needs to be supported and improved. The study also provides highlights of
factors affecting the sustainability/vulnerability of bamboo which are of interest for future
discussion.

The work by Messerchmidt, Temphel, Davidson and Incoll should put us on alert as species
disappear throughout the Himalayas, and poverty encroaches on hard working hill and
mountain dwellers.

Chen Guangwei
BMountain Natural Besources' Division
ICIMOD
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ABSTRAET

Bamboo is an important alternative forest resource harvested from the high forests of
pastern Bhutan, A study was conducted to determine the significance of bamboo in the local
subsistence and commercial cconomies, with particular attention to factors affecting the
vulnerability of species (risk of extinction). The importance of indigenous knowledge and
of the traditional system of forest resource protection are described, along with
recommendations for linking them with scientific management. Field observations indicate
that the bamboo in the forest of the Khaling-Kharungla Forest Management Unit (FMU)
of Tashigang District, Bhutan, is under some threat from factors related to commercial
demand, forest management, certain seasonal conditions, timber harvesting, forest grazing,
and open (increased and uncontrolled) access by road. To improve analyzis of the data, a
vulnerability assessment scale was adapted from the literature and modified for further
clarity and rigour. [t is introduced here as a *‘Rapid Plant Vulnerability Assessment Scale’,
Thirteen categories of potential threat are ranked on the scale, several of which are new to
this analysis and were added to determine the level of threat (low, moderate or high) more
accurately. It is concluded that the bamboos of Khaling-Kharungla are vulnerable to a
moderate to high degree, and that remedial action (better overall management) is needed.
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During the winter of 1998-99, research was carried out in eastern Bhutan to ascertain the
wulnerability of indigenous bamboo species to commercial exploitation, with special attention
given to the local socioeultural context and the role of bamboo in the traditional economy.
The work was carried out through the Third Forestry Development Project (TFDP) in
Bhutan’s northeastern-most district of Tashigang (Tashigang ‘Dzongkhag’). The TFDP
has operated since 1994 in the region, bringing forest management and social forestry
expertise to six districts that make up the eastern region'", This study represents part of
the project's mandate to apply social forestry principles and practices to the sustainable
management of tree and forest resources.

The forests of eastern Bhutan
The forest ecology of Bhutan is complex, with 11 distinct forest types represented nationwide.
Nine types are found in the six eastern districts®!,

The bamboo vulnerability study was carried out in the predominantly Cool Moist Broad-
leaved Forest (2,000-2,900m) of Khaling-Kharungla. This forest blends into a Warm Moist
Broad-leaved Forest below 2,000m, and into alpine scrub above and outside of the study
area. The high broad-leaved forest is described as a mixture of deciduous and evergreen
species (e.g., Quercus spp, Rhododendron spp, Castanopsis, Schima, Daphniphyllum,
Symplocos, Exbucklandia, Acer, Persea, Alnus), It is further characterised by a dense
undergrowth of bamboos, shrubs, ferns, climbers, and many epiphytes.

Alternative forest resources in eastern Bhutan

Alternative (non-timber) forest resources (AFRs) are important in both the subsistence and
commercial economies of eastern Bhutan. AFRs are defined as the raw materials from a
forest that, taken together, fit neither the standard definitions of non-wood or non-timber
forest products (NTFFs), nor of minor forest products. Rather, many of these raw materials
are woody, are of major significance in the local economy and, technically, they remain as

‘E-usburn.ﬁhul.-lﬂ't highest, coclest, and mast northerly districts are Tashigang. Mangar, Yangtse, and Lhoenise;
ik lzrwenal, warmest and most goutherly are Pemagatshel and Samdrap Jongkhar, The region s bardered by
China {Tibat) an the north, and by India on the sast and south (Arunachal Pradesh and Assam stabtes, respectively).

“The nine forest types of sastern Bhidan are: (1) Tropical Lowland Forgat (nlsa called Sub-trogical Farest), below
700w, and (2) W Broadienf Forest (Lewland Hardwood Forest), 1.000-2 000, Thase bwo are dominated by
& wariety of ropical and sub-tropical species: .g.. Aoacia calechy, Bombax celba, Duabangs gramdifiars

Ailardbus prandis, Schima wallichy, Terminalls and associatis, [3) Chic Pine Forest 900-1,800m, Pinus roaburghii
in opan stonds, asseciated with lemon grass. (4) Evargreen Opk Forest. 1.500-2,600m, in which Aoer campbaiii
and Castanogsis dominate, with Ouercus and Piaus wallichkians, (5) Cool Moist Broadies! Foraal, 2 000-

2.500m. Ouwercus ond Rhodedendron spp. with Castanopsis and other species, i association with bamboos.
shrubs, and farng, ard 50 on in the understerey. (5] Broadieal Conifer Mixsd Forest. 900-3,000m, Pinug
wallichiana on southern aspects intermised with Pinus roxbunghii on eastern aspects. (7) Blus Pies Forest,
1,800-3.000m, Piavs roobhurghil (P excel=a) wilh P bhutanica, intermiaed with Suercus and Rhododendian
spp. (B) Mimed Conifer Forest, 2,000-2.700m, Prees, Tsuge, Larie (sub-slpins and, in places as cloud forest
bearded with mosses and lichens). (%) Eir Fgrest, 2,700-3.800m, Tsuge and Betuls blending inte alping scrub at
the higheat elevations Limipsrus, Rhododendrsn, and others). (Bosed on Mad 1999; Grierson and Long 1983
and Maltie 15904, see also TFDP 2000 Chd)
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ressiroes until woll after harvesting when they become, aller a certain amount of processing,
value-added products for marketing (Messerschmidt and Hammett 1998, 1994].

There are many types of AFRs in eastern Bhutan. Some of the most important found in the
castern deongkhags include medicinal plants such as “chirata’ (Swertio chirata) and "pipla’
(Piper spp); traditional paper-making resources, locally *shu-gu’ (Dapfine spp); essential
oils (especially the aromatic ‘citral’ disgtilled from lemon grass — Cymbopogon flexnasusj;
many bamboos (known locally as ‘shi’ ; species of the genera Arundinario, Bambusa, and
Dendrocalamus); and & variety of other plants harvested for their food values, fibres, resin,
turpentine, and ornamental qualities.™

Bambons are widely distributed throughout Bhu-
tan, Thirteen genera and 28 species have been
recorded nationwide (Pradhan and Rinchen 1996,
Stapleton 1994a, b). They occur in many sizes,
b virtually all elevations, and are used widealy
for basket and mat-making, containers, hats and
rain wear, fencing, roofing (see Plate 1), and
construction of houses and huts, as well as for
religious flag poles and water channelling (bam- |

- E
e e J boo pipes).
Plate 1: Bamboo mat roals of Ehabng witage

Three species are found in the study area: Borinda grossa (Yi) Stapleton, Thamnocalamus.
spathiflorus (Trin.) Munro, and Chimonsbambusa callosa (Munro) Nakai. These species
are the forus of our study In o later section we describe their botanical attributes and
discuss traditional use and management, as well as their commercial values.

THE BAMBOD STURY

Study objectives

The objectives of the study wore as follow

* Todetermine traditional and current relationships between the hnmboo resources and
human inhabitants of the area; most importantly, the role of bamboo in the lecal
economy and in commereial enterprise and the impacis of commerce on the
FERGLUITE,

*  Toidentify and record traditional uses, indigenous knowledge, and local resouree
management systems related to forests generally and bamboo specifically

*  To determine the vulnerability of bamboos to commercialisation and other
outside influences (timber logging, grazing, roads, and s0 on), using o Rapid Plant
Vulnerability Assessment Seale adapted with modifications from a previous example
in the literature.

Thare ane two main studes of AFAs i Bhulan (FAD 1056 and Darji 10850, Seveal moes specile warks are absa
aviilable, inchabng on the medicingls chirma [(Fradhan et sl 1908) and pipfs (Prodhan ef al. 199890, shw-gu of
Ciaphne for papet making (Hadom and Wangda 1999, ¢l Messsrschesdt 1088, citrol or lemangrass sil (BNR-RE
1688}, nnd varketes of ‘shi’ ar bambse [Siagheton 195940 b

Iﬂ'- BaMpoo VULNERARILITY STUDY



» Toconsider ways to promote participatory management of the resource considering
the rights and responsibilities of all relevant stakeholders.

Research timing and methods

Thi research was conducted during the dry winter months at the height of the traditional
pnnual bamboo harvesting season. A combination of expert, semi-structured, and focus
group interviews (rapid appraisal methods) was used (zee Plate 2), coupled with on-site
observation of the resource in the forest and of roadside bamboo mat production. Discus-
sions were held with a variety of local decision-makers, forestry officials, traditional forest
users, and bamboo harvesters, These included the sub-district administrator (the ‘Dasho
Dungpa'), divistonal foresters, forestry extension afficers, forestry aperations’ staff, village
leaders (including the "gup’, or headman), and local residents (men and women) who
identified themselves as contract cutters, mat-
makers, and end wsers. The villagers interviewed
were residents of the village of Wamrong in
Lumang Block (*geog’) and Khaling (Khaling
Bleck) of Tashigang District (see Figure 1), W
also reviewed the feld notes of colleagues
peaociated with the project,” and pertinent
documents such as the Khaling-Kharungla forest
management plan and operational plan
(Chamling 1996, DFQO 1897." To guide the
fieldwork, data analysis, and write-up, a topical ;
checklist was propared by the research team ™ ::b; LH:ET,T::L';:: o S ey

DESCRIPTION OF THE STUDY AREA™
Physiological context

Arpa locafion

The Khaling-Kharungla Forest Management Unit (FML) is located in the south of Tashigang
District, between 27% 12° N, Latitude and 917 31" and 917 38" E. Longitude (Topo Map No,
TAMI12), at elevations of from 2,000 to 2,900m. The National Eastern Highway transecis
the unit, linking Tashigang with Pemagatshel and Samdrup Jongkhar districts further to
the south, and with all other districts of Bhutan to the west and southwest.

"Besides the field nates of John Davidsan (slant seologist), the observatices af Rabecea Pradhan (batanist) and
fandm Wangdi (plant taxgnommal] sm a0 reflected in the descripbions and findings presented here.

‘:1 the Bhutnmnse sysbem. an operaticnnl plan which descrines iha capiial pnd infrastrugturs! ineestments &
feading and logging lor each FRIL ia written lollowing closely the recemmandations of m comprahanaivm
muAkfiemant plan. When (e FRL Management Flan was writien [Chamling 19395), Khaling-Kharungla full withen
the Mangar Forsal Dheaion, 1t now felle withén Tashigang Forest Dedsion, created in 1936, We kave mnde ihe
forrectian in thin paper

1"-l'll.l:h aof the sbudy wiss corducied using rapid rural aporaisal [ARAY, As RAA topasl chechlind proparsd |0 gusds
e liald werrk was moddied in 1ka fiald to raflect on wie realities snd new knowiedge. On RAA methodologies, see
Grandsiafl snd Messerschmidy 1995 McCracken et al 1088; Messerschmadl 1965

ITI“E source ol the (efizwing deseription s Chamling 1588, combined with mode recant lald wark and choarvalion

HaWBoG VULNERABILITY STUDV 5'
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The potal FMU land area is 7,277ha under Table 1 |.IIJI'IIJ'LI5I' n Khaling

various forested amnd non-forested i '"T"nl —
(agricultural) land uses, including both [ Forested land
production and protection forestry under the L*!:'Ef:“m'ﬂ’ *;?“!-ﬁ "':gf
FMU management and operational plans. | ¢ - sasia | 1047
Tahle 1 shows current land-use classes. Bamboo 119.57 1.86
Shiffing cultivation [fser) 47497 | 10355
Topography, rainfall and soils Lﬁfmmn Nam| om
The terrain is moderate to steeply slopingand | Blonk 11300 .74
mountainous with deeply incised valleys. The | nomtorcsiad tand - B
glevation ranges from 1,200 to 3,200m over | under cultivalion Fre54 | 9087
the whole of the forest unit. Slopes are very giﬁg& aﬁ_;ﬁ Jf';;
stecp at higher elevations, becoming more | TOTAL [A+B) 7.976.57 | 100.00
gentle in the middle and lower parts. Within ({80860 on Choming 1994 Table 1)

the FMU, 47 % conforms to Slope Class-I (0-
45%), 44% to Class-II (45-T5%), and the remaining 9 % to Class 111 (76-100%) and Class TV
(= 100%).

Rain is the mosat common form of precipitation in the FMU, with light anowfall in winter.
The annual rainfall ranges from 250 to 500cm. The wettest months are May to September
= the summer monsoon; the driest are November through January - the bamboo cutting
SAs.

Soils under the hardwood forests are generally well drained sandy loams with a thick layer
of humus, generally shallow, ranging from 10-60cm in depth.

Forest types

The Khaling-Kharungla FMU encompasses both cool and warm broadleaved forests, moist
and dry, respectively, depending on the local rainfall regime. The coosl moist broadleaved
forest (most relevant to the bamboo study) ranges from 2,000 to 2,900m. Trees of the family
Lauracene and the genus Exbuckiandia are most abundant, with Quercus spp, Rhododendron
app, Castanopsis indica, Acer, Betula, Lindera, and Symplocos gpp. This forest is also
characterised by dense bamboo thickets, shrubs, climbers, and epiphytes.

Human and animal impacts

In 1996, when the management plan was prepared, there were 205 households within the
FMU, with an average of seven persons per household. The total population was 1,435
inhabitants. The local population growth rate is estimated at 2.5% per annum, assuming
no significant urban drift effects.

In addition to harvesting bamboo and other AFRs, the main traditional uses of this forest

are timber cutting and livestock grazing. In the subsistence economy, the need for timber is
gmall, mainly for new house construction and repairs. For new construction, every Bhutanese

BaMBoD VULNERABILITY STUDY SI



house owner holds a traditional right to cut up to 25 or 30 trees in hardwood (up to 60 in
conifers); for house repairs owners are allowed three to five trees every five years. Divisional
Forest Office (DFO) staff do the marking, though traditionally the house owner makes his
own chotee. In the study area, in any one year, only one or two new houses are constructod
and a few are repaired. Even adding the occasional construction or repair of a schoolhouse,
other public buildings, or a bridge, the impact of traditional timber cutting is emall. It is
our observation that the greatest potential threats to the bamboo resources are from
commercial logging (based on road access) and livestock grazing.

Commercial logging

Commercial logging operations, managed by the Forestry Development Corporation of Bhutan,
began at Khaling-Kharungla in 1998, According to the FMU Operational Plan (DFO 1997),
altogether 20 cable lines (‘skylines') are planned for harvesting timber over the 10-year plan
period. Each line is approximately 1,000m in length, running perpendicular to the slope.

A forest access road is being constructed, linked to the National Eastern Highway near
Wamrong (see Figure 2). The access road is expected to reach a distance of 8km during the
first 10 years of logging operations. By mid-2000, 2.4km of thiz road had been completed.
Road access facilitates the harvesting of timber and also opens up the resource to other
AFR harvesters and contractors from outside the area. A small experimental plantation
has been established for regeneration of some of the main species (Exbucklandia, Acer, and
others), and trial plots have been established to determine the best means of regeneration
after logging {Davidson 2000),

Livestock grazing
Livestock grazing has a significant effect on the condition of the forest, including the bamboo
resources. Inventory records and field observation show that most parts of the FMU are

T PEMAGATSHEL AMD SAMDRLIP DETRCTS
igure I Alitudinal continuum of Bambod speces in Khaling-Kharungla FMU (Lumang Bleck,
Tanshigang district)
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grazed by local cattle, with a small influx of migratory cattle and sheep during winter
months. As the cattle are left to roam freely in the forest, some damage to tree and bamboo
regeneration occurs, mostly from browsing and trampling of seedlings.

Local cattle husbandry plays a vitally important role in the traditional household economy
of Bhutan. Mozt local cattle are kept for draught and milking purposes. The 1896 survey
reports 8,152 livestock (or 8,016 livestock units) within the Lumang and Khaling Blocks.
Some of these are from seasonally migratory herds of both cattle and sheep belonging to the
Brokpa ethnic people who reside in the nearby highland valleys of Merak and Sakteng (in
Sakteng Block, Tashigang District).

The heaviest grazing season is from September to May when an estimated total of 3,628
livestock (1,964 livestock units), local and migratory, are pastured here.' Under free-ranging
conditions, approximately two hectares (5 acres) of natural forest area is needed to support
one livestock unit, or approximately 0.5 livestock units per hectare (Chamling 1996; Dorji
1993; Gyamtsho 1992,

The FMU Management Plan reports that the local resident animal population appears
{arguably} to pose little or no threat to the forest ecosystem. However, more recent
observations of tree regenerative capacity and possible displacement of grazing wildlife
forms indicate that the combined grazing pressure arising from migratory herds and local
animals iz beginning to threaten the ecoaystem. This competition has precipitated conflict
between local and migratory cattle grazers'™®,

EAMBOO SPECIES,. CONDITION AND USE

Species and distribution

All three species of bamboo occurring within the FMU (B, grossa, T. spathiflorus, and C.
callosa) are found in sequence along the altitudinal continuum os shown in Figure 1. A
synopsis of species type, habitat ,and utility is given in Table 2.

"Erom cbservations more recent than 1996, thase Figures seem low

'lr- # recent study in all FMUs of easters Blutan, Yonzon (1998) recorded the relntive Fr.-q.;pm:r al encoEnbers
of humans sd caltle. He found the Frequency of human encounters 16 be 15 %, and of cattle io be almest 20%
The catthe encounters weng 10 times sbowe the frequency of native mammaly and large-sized birds. (Wikd boar
weire the third highest frequency: they ere well keown lor the damage they inflict on both forest and egricultural
lands.) Soev also Devidsan et al. 1990,

“The Brokpa (from a Tibetan term, Tbrog-pa’ [menning nomadic lvestock herders). are mambers of & relntively
small ethnic group {with an spprosimnate population of 3000 ) who inhobit the Righ moustain valleys of Sakiteng
and Merak in nosthi-eastorn Tashigang Degtricy. Thair lnalibood is based on transhumance Bastock Busbandry with
yak, caltle, amd adeep, coupled withi limited highland farming, bn gwmimsr they redide at thelr home base in the
villsges in tha high valleys of Sakbeng and Merak. In winter, whole famdies of Brokpe migrate dewn b9 wormer
rigiens with their cattle and sheep. AR Khaling-Kharusgls they have establshed long-standing ecenomizally
symbiotic relationships with local residents, conducting trade and doing manual labor such as carpaniry, wood
cutting, and waoving bamboo mals whils awaiting warmer weather o retumn hama,

" Further discussion of tradetional farest and pasture resource use and tesure @ be Himalayas, including Bhutan,
ord Found in FRD nod: Gyamisho 1962 Miller 1988; Miller and Cralg 1087; Richard nnd Miller 1 596; Lva 1093a b
Wangchuk 1608,

BAMBGS VULNERABILITY STUDY ?I



Uity b hwmant ond animali

Ocuns above . 2600m (up 1o <. 3,200m).
Clumg-forming Mhombess, Irost-hordy bambog
grorwing up lo 10-12m in heighi. Dislinguished by
il bong. finety-grooved thinwalled intemades up
to S0cm bang and 4,.5cm in diamaber,

High ulility. Exbansioely horeesied by locals and

contiacion. Mosh mportant lecal non-limber

lewesl resaiurce.

= Matue culm (2= seoton); mals for roaling,
muts aned lemponory iheliern, fencing and lorm
prodection, bousehold implermants, wolking
sfcks

- Immgtuee culm [ 12 seoson): oonds, bnes
[coorse ‘rope’), baskels, winnowing roys.,
bEaller chwen spindlas. amoss

« Tender shoals: human confumplion, collie
teed [llegal]; browsed by wild onirmal
Lesaby portions: brooms, podding

Thamnocolamus spathifiorss (Tiin.) Munio. Locol name: shi-zo

Crravlopping ond below B grodsd, above o

2 400 |grows naburally up fo ¢ 3,500m). Champ-
Fasrmiing. thombess. frosl-handy, growing io aboul
5m 1ol In disfinclion 1o Bavinda, the culms ong
smicller, Brillle, and have swollen nodes with
franier Baianc ey,

BCONOITY

Littha wrility B @il sulDsisience of commeEcial

= Shoal and keoves: imporiant food and
concaalment for wildife

- Young shools, tender Culrms ond leaves:
hegrvily groped by collle in eorty winler

Chimonobombusa collasa [Munro) Mokal, Local mame: fo-1h

Found af c. 2,000 - 2.500m elevation. Distinguish-
ed Irom fhe oihers, abowe, by ihe growin of soli-
fary shoobs frioem long-wereading rhizoemes and by
aring of homs anund the culm nodes. Sighily
frost-hardy wilh relalively thick-woled culms up
ko am lall and dom in dhameter. [In the shudy
oréa, a good axomples of i development con
e dean i he elecincity lne comidon and lower
|_barmibos howling fack

Litihe ullity 1o aliher subsislence o Commerciol
CCOnGmYy
kalwe culimi “wailie ond dauly' woll
coninecticn, moals and batkals
- Young shools groded Dy colile

Borinda grossa is a clump-forming thornless, frost-hardy bamboo up to 10-12m in height,
pccurring above 2,600m clevation in the study area. This bamboo is distinguished hy ita
long, finely-grooved, thin-walled culm internodes of up to 50cm long and up to 4.5¢m in

diameter’™ {see Figure 3).

Thamnocalamus spathiflorus overlaps with B, grossa above about 2,400m in elevation. Itis
most likely of the subspecies spathiflorus, since the eulm sheath is symmetrical on the
culms examined. This is also a clump-forming, thornless, frost-hardy bamboo growing to
about 5m tall. In distinction to Borinda, the culms of Thamnocalamus are smaller, brittle,
and have swollen nodes with fewer branches'™ (See Figure 4).

Chimonobambusae callosa is found from 2,000m to 2,400m clevation. It is easily
distinguished from the other two by the growth of solitary shoots from long spreading

"B, grossa s :.rrn:.n:,l-rrm-..r:-—mm Fargesia grossa [Yi), ond alse wilh Barindw clvigar and Borinds emend (Stapbeton)

thagman 19485; Watson and Dalleslz 18920,

“In Chamling [1956], Thamnocalsmws spathillonss is mis-identified a3 Yisharas pantlingi, o spocies comman
elsewhere in eastern Bhistan, This was probably due (in part) to the fect that local residents lump T, spathillonus
smong thowss specis which they refer 1o as "maling” or ‘malingo”. Our identification wos kiyed nnd verifiod in the

figld by the plant scalogist {J. Davadson)
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Figure 4. Thamnocaamas spathilions

rhizomes and by a prominent ring of sharp thorns around the culm nodes. This species is
slightly frost-hardy with relatively thick-walled culms up to six metres tall and four
metres in dimameter. In the study area, the best development of this species can be seen
along the clectricity line corridor and the lower part of the walking track (the “bamboo
trail') which runs from the top of the FMU down across the forest road to the nearby
highway and village of Wamrong {see Figure 5),

Condition

When bamboos such as B. grossa and T, spathiflorus grow in clumps, tree seedlings usually
regenerate in the gaps between the clumps. However, in this FMLU, most such tree
regeneration is grazed by cattle and does not survive except for unpalatable Symplocos

EPECInE,
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Figuie 5. L lemoncbambusa caliosa

The situation is different for spreading genera like C. eallosa. Under undisturbed conditions
the mature canopy trees prevent sufficient light, reaching the ground for this bamboo to
grow very vigorously and some tree seedlings can grow through the bamboo. However,
where large parts of the tree canopy are completely removed by clear felling, the C. callosa
becomes very dense and tree seedlings can no longer grow through it. This is the case along
the electricity line corridor within the FMU, and it is expected to be the result of future
logging in parts of those cable lines that impact on C. callosa patches.

Use

Of the three species of bamboo, B, grossa is the most important economically. It is found in
guantity and is the most heavily used for making a variety of mats for house roofing and
fencing, and for the wattle and daub of house and hut construction. The other two apecies
have little commercial value and only minor utility in the local economy.

The harvested elumps

All of these bamboos are fast-growing, with short-lived aerial parts and long-lived
rhizomes that continually renew themselves vegetatively. Periodically, the species are
re-invigorated by a Mowering and seeding cycle during which the previous vegelative
generation completely dies out. The precise timing of flowering and sceding has not
been determined'™,

The normal growth pattern is for a new culm to emerge during the monsoon and reach
maximum height extension by the onset of the dry winter season. During the second year,
the culm wall becomes hard and dense, and branches and leafy erowns become pronounced.

“Local infarmanis -'rdH:u'Ill'.1huI: the local bamboos lowar every Tive 1o nire yoais, but we were unable bo werily
ihig
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By the third year the culm is in decline and beginning to decay, becoming dark brown to
black. Eventually, by the fourth or fifth year, the culm falls and or breaks off and decays on
the ground. New culms eome up in their place.

Culms are harvested during the second year. Harvesting is selective; only the straightest,
smoothest, and largest culms are chosen. They are cut 20-60cm above the ground level by
a single downward diagonal blow from a ‘patang’, the Bhutanese man’s traditional machete-
like knife.

Clumps that have many eulms harvested tend to develop matted rhizomes which restrict
subsequent new growth. In an ideal situation, the rhizomes should be allowed more space
to grow by using various technigues for removing part of the clump (cross, erescent pattern,
and others),

Socioeconomic aspects

Utility

Because of its level nodes, thin walls, and long internodes, B, grossa is easily split into
strips for mat-making. Thiz species is the most important alternative (non-timber) forest
resource in the FMU and it is harvested and used extensively.

During the cutting and mat-making season (mostly from mid-October through December,
but extending to April), B. grossa cuttings can be observed being dragged in bundles down
the bamboo trail to the road where they are laid out, pounded flat, split, and woven into
mats. Mats are used locally in house construction, roofing and fencing, and for household
implements. Rough cords (“coarse rope’) as well as baskets, hats, winnowing trays, and a
few other items are made from the (ihres of the immature, first season culms, The tender
shoots of B. grossa are eaten by people and sometimes heavily browsed by domestic cattle,
sheep, and wildlife, The leafy portions are sometimes cut to make brooms and for padding
under heavy back loads (especially when the heavy bamboo culms are dragged down from
the high forest).

In addition Lo its importance in local subgistence, B. grosza has considerable commercial
walue. Since 1979, commercial harvesting permits have been issued from the Divisional
Forestry Office to contractors, some of whom come from a distance away (such as from
Samdrup Jongkhar and Pemagatshel districts in the south, near the international border
with India), as well as locally from towns and villages within Tashigang District.

Note that, despite the life form stamina and great utility of the resource, in this generally
humid environment the lifetime of bambeo products is limited. Bamboo mats, for example,
have poor long-term durability, because in this humid environment they are attacked by
insects and fungi much more rapidly than some timber products, The typical mat roofing
lasts for three years,
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Compared with B. grossa, the culms of T spathifTforus are emall and brittle and not widely
used. The shoots and leaves provide important food and concealment for wildlife. In the study
area young shoots, tender culms, and leaves are heavily grazed by cattle in early winter.

The culms of the thick-walled C. callosa are infloxible and brittle; ond the presence of nodal
thorns makes them unpleasant to handle. Virtually the only use observed has been to
fabricate wall panels in house and hut construction, a style of “wattle and daub® where the
culms are split and loosely woven, then covered on both gides by coment or elay for durability.
The only other C. callozsa parts of any use are the tender shoots that are browsed by cattle.

Commercial value

Bamboo contraciors hire local villagers to eut and deliver bamboo culms to the roadsides.
There, the culms are split and woven into reofing mats and fencing material of commercial
value. The rate paid for cutting, dragging, splitting, and weaving is Nu 50 to 60 per doy (the
standard day lahourer's wage is the same for man or woman)'™ (gee Plates 3, 4, 5 und 6)

AR

ambod culrm Raideds w 1he |1||h foreat

Flate &, Barnboo cylen Baidsey o the Fegh foresd
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A skilled mat weaver can complete four mats in a day, after cutting and hauling the resource
to the roadside and splitting the culms (Plate 7) . A finished mat consumes, on average, 15
to 18 eulms tabout one adult dragger s head-load, Plate 8). Finished mats measure approxi-
mately 2 x Sm and zell for Nu 50 1o 80 each.

Productivity is measured in “truckloads’ of 150 SRR LI

mats each, One commercial truckload has a

market value in the range of Nu 7,600 to 9,500 e m::mﬂp:rm

ol current prices, depending in part on how far [culms}

away the mats are delivered. The volume of ::::I g:::g

cutting under commercial permit is shown in | a0y B8, 5000

Tahle 3. The figures show that 684,660 culms | 1974 735,550

were extracted under commercial permits from ;:;i :Q;ﬁ

the forest betweon 1991 and 1997, increasing | 1997 128,075

Rl‘-'l."'-lildi-l_'p' E'H-l:h g Thf wale l:lr ﬁ!‘l:iﬂhl,‘.‘d i 11??‘?'!?' mipfntaln fieigte ] :Il:l:l:ll:uii::-::?n cul for

bringe a good profit for contractors compared Lo | seoing meat for o ¥IF v Trig wes an

logging and firewood cutting, for example. “"Wmm'xﬁm:;ﬂ”ﬂm
CoarvTME I DRI IBRCE, ey cie 1ol

It iz elear that the commercial value of the :':‘_f":::dh:ﬂ:m hneniiy, s DIiCS Wiraong,

bamboo is high, and aleo that it has imporiant | legoeng Geinc i

economic benefits for local residents who
participate in commercial cutting and mat-making.

Subgistence value

Bamboo mats for reofing and fencing are ubiquitous across Bhutan, and especially so in
the eastern deongkhags where natural bamboeo resouroes are abondant, Traditionally, howse
roofs are constructed of mats, and some less substantial houses and huts use bamboo maots
for wall construction. There are several varieties of mal, dentified by the tightness of the
weave. Splil bamboo is also uwaed to make a variety of other products, as already noted.
Hence, the demand for bambos in this subsistence economy is high.

Flate 1 Sphittng cuims by the nudside

Flate B Weaving a mal
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During the most intense bamboo harvesting sesson (October to December) some local families
depend almost totally on this work for employment and cash income. During the dry winter
semson, men and teenage bovs enter the high forests to cut the culms. They = and women and
girls in some locales"™ = may be seen dragring the raw material, the harvested culms, down
to the roadsides. There, the culms are split and flattened to make them pliable for weaving.
For some local families, seasonal income earned from the bamboo harvest and mat-making is
conziderable, although precise cash totals earned from this work are difficult to calculate.

Bamboo harvesting in this FMU is managed in two ways, by government permits and by
traditional rules. The locally, long-standing traditional management system of Khaling-
Eharungla, however, has collapsed in recent years, especially after the national highway
was built and the more recent construction of the forest road, both of which have given
easy access to outsiders, thus raising the commercial value of lecal bamboo.

The government permit system

In 1979, the Divisional Forestry Office introduced a system of permits for cutting bamboo
to conbractors secking access to the bamboo resources of this FMUL Sinee then, all
commercial harvesting has been conducted under this system. (Illegal local cutting goes
unesinbed.) The permit fee iz 8 Nu per L0 culme,

According to the local Forest Range OfMicer, a permit can be issued for cutting up to
1,000 culms at a time, at the rate previously noted, 8 Nu per 100, But, while the
government system controls access and has inereasad the commercial value of bamboo,
it has also contributed to the demise of a pre-existing protection system by ignoring
local tradition.

The local protection system

Traditionally (before 1979), an indigenous conservation systom called ‘ridam’ was practised
by local villagers, the ariginal users of this forest, Ridam is well known in eastern Bhutan
&3 a generie, long-standing method of protecting mountain forest resources. [t sets down
strict and locally unigue rules about seagonal access and closure (Box 1), As long as the
forest remained relatively undisturbed by commercial pressures or other imposed changes
(outside of traditional practices), ridam worked well as a protection system. It has the
potential to be reinstated, perhaps with modification, thus recognizsing the local people’s
important role in a more participatory management process.

At Khaling-Kharungla, bamboo harvesting was traditionally carried out only by local users,
mostly from mid-October through December {(extending less intensively up to April).

—

At Wamrong (Lumang Block) it is customary for woman, iscluding older gids, to wark alengside men in cutling
and dragging bamboo oul of the forest. In Khaling, by compariscn, it is customary only lor men and boys 1o do this
work.
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Box 1: Ridam

i’ = ‘mountain’ + ‘deam’ = ‘restricted. prohibibed’)

‘Ridam’ is an indigencus practice in eastern Bhulan thal sinctly prokibits peogle frem enbering or using &
desigratod mountain fonest area dusing spacified periods each yoar, The cancept s bound by both plsce and
time and i lirmly fixed in local cubtursl practce and belef. In the past, ridem &t Khalng-Kharungla was observed
during the Tth te 9th manths of the Bhutanese calendar (mid-August to mid-October), During these two
months, all sccess to the forest was strictly prohibited; and forest-based activities such as timber culting,
fuelwacd callaction, bamboo haresting. collecting modicinal plants, herding. and bunting were tolally banned.

Lecal peophe believe that, if ridam s broken, the guardian deities of forest and farm will cause crop damage by
sending vichent starms [rain, had, wind). As this ia the main haraest seascn, storm damage to crops 5 especially
faared (and mot uncommaon),

A3 is bypical with such long -standing local traditicns, the practioe of ridam has had a roticoable positive affect on
the ervirarment, as will as on the lecal soclo-scororry. For one, it provides a period of rest for both young
wikilife and plants (6.g., bamboo, grass, trees) to mature relatrvely uhdisturbed by hemons during the late warm,
witt mansoon growing seascn. For ancther, it effectivaly focuses villagor attention an tha impartant sctivities of
agriculturel fiekd management and harvest. As ridem was cbeerved in the high forest of Khaling-Kharungla
during two of the most busy menthe of the agricullunsl cycle, this taboo served to focus farmaor sltention on
farming, well away from the forest.

Arcosding 1o local informants, ridam at Khaling-Kharungla was diligently observed untd recenthy. The braakdown
af ridam began with the opening of the National Eastern Highway in 1982, which increased outside scoess bo
lgcal rescurces. The traditional systesn further eroded aftor 1979, the year the forest department imposed thea
controd over harvesting forest products with the introduction of & pasmit-for-culting syatem. Both of these
avenis opened nccess bo forest rescurces B outssde entrepreneurs, unfamiliar snd unconcenned with ridam.
Village leaders complsin that they have been powerless to stop strengars from contracting locals te harvest
forest produects throughout the yeer, in ignorance af traditsan.

In Buddhist Bhutan, there are many such beliels and iraditional practices afleziing the nafursl emdronment -
trees and foresis. streams, lakes and mountains, and wildlife, Local practices like ridem encourage respsect for
mature and discourage resoures abuse. They typically hae & strong hold on local people and promote o cautious
attitude towards the amvironment.

For further discusskon, see TFOP 2000, Chd: “The Emdonment in Bhutaness Culivee’; also Choden 19096,

Throughout the rest of the year, access was discouraged (though not entirely closed), until
the seventh to the ninth months of the Bhutanese calendar (mid-August to mid-October)
when access was strictly forbidden. During these two, crucial months, according to the
rules of ridam, aceess by villagers to the entire forest for any purpose was entirely prohibited.
These months correspond to the most important season for new bamboo growth; thus the
ridam closure contributed to the well-being of young and vulnerable bamboo, as well as
other flora and fauna of the forest.

Ridam has, until recently, been followed at Khaling-Kharungla sinee time immemorial,
because of the local belief that breaking the rules would bring destructive storms with
serious damage to field crops. One important result was the focusing of villagers® attention
on agriculture, away from all forest-based activities. Another was the imposition of & rest
period on the forest, protecting young plants and animals during the erucial and most
vulnerable season for maturation.
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The traditional ridam syvstem began to break down at Khaling-Kharungla from 1962 onwards,
but markedly after 1979 when the government permit system was imposed. The permit
system ignores the rights of local leaders to regulate accesa to the forest and has encouraged
relatively uncontrolled access to bamboo resources by outside contractors who know or
care little about local custom or belief. As a result, ridam is now regularly violated, with
concerned villagers and their leaders virtually powerless (o act. Some villagers remember
that, for a few years after 1979, there were, indeed, crop-damaging storms. In time, however,
this disincentive to breaking the rules was ignored. In discussions with local leaders, they
voiced their desire to reinstate ridam by seeking a more active participatory role in forest
management planning' ¥,

Resource working circles

A variety of activities involving people's participation in the management of resources,
including bamboos, is discussed in the FMU Management Plan. The plan describes a system
of ‘working circles’, defined as areas for special resource management, each following a set
of recognised and agreed-upon ohjectives. The most common objectives are production and
protection. Preduction typically deals with commercial timber harvesting, while protection
is usually concerned with biediversity and watershed conservation.

While the elassical definition of production and protection working circlea focuses largely
omn the technical and commercial aspects of timber extraction, the definition for working
circles in Khaling-Kharungla FMU does take into account some of a complex set of local
socioeconomic considerations. This is the entry point for the application of social forestry
concepts and practices, although they have not yet been implemented. (One objective of this
study iz to encourage more attention to resource management planning and implementation. )
The working circles planned for all FMUs under the Third Forestry Development Project
typically include community-oriented objectives, alongside acientific research ohjectives,
although these have often not been fully implemented.

The plan divides the FMU into two management classes and several types of working

circle, with most emphasis on harvesting hardwoods (logging), as follows"

*  Production: two production working circles, including a hardwood working
cirele of 3,804.39ha in three blocks (at Khaling, Kurchilo, and Bephu villages) and a
community working cirele with a jurisdiction of 1,261 .42ha in one block (near Brekha
village). A bamboo working cirele is to be taken up (in future) under the community
working circle at Brekha.

IIlll"l"l'kl"'-ill:h-uk {1258: 85, ofter Talbot and Lynch 1994; Guhs 1980) abserves that “The process of incronsing state
regudnticn generally changes tha relationship between the resource ovailability and the cammunities from a
customary ocne 1o o formal one,” Siate appropriation “has generally shown negative effects” on indigencus
kecrwledge amd traditional prectices. “The process tends io fovour fragmentaticn of the community ._.and the
erosion of sociol bonds... by impacting) the social organisational capability and local rescurce management
inatitutions ot the communily and Fousehold levels, It inflesnces the pesception of the sustainability of the fores:
ESources iraditionally used by 1he local commursties.”

Mode that oreas within 8 working circle can sither cverlap or b non-contiguous, and that working circles mary
pwprlap with ané prpibkar
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* Protection: a single protection working cirele, with a 2,210.76ha jurisdiction,
lying within the Khaling and Kharungla blocks. This includes a 03 7Tha site designatod
as Sherubtse College Nature Study Area,

Discussion

Silvicultural management of bamboo has never been practised in eastern Bhutan despite its
importance as a widely used alternative forest resource. The 1998 FMU Management Plan
points out the significance of bamboo in the local subsistence economy, but it does not fully
recognise the growing importance of its commercialisation™, Due to heavy commercial
demand in recent years, however, harvesting of the main local species, B, grossa, is under
pressure with the very real risk of overexploitation leading to a marked degradation of the
mozt easily accessible parts of the forest. The little degradation noted in the 1996 plan,
including a growing shortage of mature B, grossa culms, is described as being due to
uncontrolled cutting *in an unsustainable and haphazard manner,” presumably by local
cutters. To aggravate the situation even further, the plan continues, annual migratory
cattle herders from nearby Merak and Sakteng have “carelessly and recklessly cut down
the young culms and shoots of all sizes and age classes, while grazing their cattle.” This
perception, in turn, fuels the ethnic conflict between the local villagers and Brokpas over
access and use of the forest (Chamling 1996: 42).

Local irritation with the Brokpa is complicated by the fact that their form of transhumance
is a traditional activity, one which quite literally defines them culturally - as “underlying
all aspects of Brokpa life"” (Wangmo 1%90; 55). Hence, it is not easily changed nor revoked.

More recent conflicts have arisen over the building of the forest access road and logging. In
early 1999 and again in 2000, logging operations within the FMU were temporarily closed
down after local villagers complained of their lack of involvement and petitioned the new
Tashigang District Commissioner (the ‘Dasho Dzongdag') to halt them. The villagers listed
several complaints, including damage to agricultural lands caused by construction of the
logging access road. An underlying cavse of their complaints, however, is the loss of local
control over access to the forest by outsiders and breakdown of the traditional rules of
ridam.,

The FMU Management Plan anticipated some of these causes of conflict, but totally ignores
the indigenous ridam system. To their credit, the writers of the plan described several
management options of considerable importance, such as participatory resource management,
including training and demonstrationz in bamboo silviculture and management for resident
bamboo harvesters and transhumance livestock grazers alike. To date, however, no decigive
action has been taken either in forming a bamboo working circle or the broader community
working circle through which these social foreatry objectives could be put into effect.

"Sh&rub!ﬂ ':h"ﬂw foe thﬂ boarnl arts and sclonoes, is Bhutsn's anly inatibution of higher educatian. It i located
8 lew miles from the study area. at Kanglung, in Tashigang Chstrict,
The 1998 plan says that anly “p amall quantity s commarcially traded” (Chambsg 1H96:41),
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What appears to be needed is a combination of the following:

*  better information about bamboo as an alternative forest resource and how it responds
to harvesting;

#  better information on the level of bamboo resource use and economic demand under
both subsistence and commercial conditions;

*  more altention to the complex issues of traditional tenure, including knowledge and
management systems governing forest resource access, especially by local residents
and migratory herdars;

* consideration of ways to adapt both traditional and scientific systems (o bamboo resoares
management; and

* a higher level of mutual respect and understanding between all resource stakeholders
{old and new), enabling accommodation and encouraging compromise among them using
established conflict resolution criteria and tools.”"

Our initial findings indicate a serious and growing threat to the bamboo resources of Khaling-
Kharungla FMU. These findings are based on rough field observations and discussion. Te
determine the magnitude of the threat more analytically, however, we also applied a plant
vulnerability assessment and ranking system that was adapted with modifications from an
earlier example in the literature.

SPECIES VULNERABILITY

Potential threats to the bamboo resource

Species’ vulnerability is @ measure of the increased risk of extinetion as a result of
unsustainable harvesting or other perturbation(s). A standard definition of sustainable
forest management describes it as “the process of managing forest to achieve one or
more clearly specified objectives of management with regard to the production of a
continuous flow of desired forest products and services without undue reduction of its
inherent values and future productivity and without undue undeairable effects on the
physical and social environment” (ITTO 1992a,b, 1998; see¢ also Mankin 1998;
Wijewardana 1998).

While most definitions of sustainability in this context refer to harvesting, other actions
{or inaction) can also lower sustainability and raise species’ vulnerability. The sustainability
of n species implies that the impact of anything that affects ita natural condition is so low
or minimal that the species is not threatened with extinction. Thus, the low vulnerability
of a species indicates that it iz probably sustainable - assuming that existing conditions
remain in a relatively steady state, For example, if the bamboos of Khaling-Kharungla are
considered not to be highly vulnerable to extinction, then they can be harvested indefinitely
at current rates and in current conditions (i.e., provided that the harvest rate is adjusted
to result in negligible impact on the structure and dynamics of the plant populations being
exploited or on the surrounding ecosvstem; of Peters 1094),

sl L
On conflict resalution in forestry, ses FTPP 1998
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We now ask — Do the current conditions, trends, and practices concerning the exploitation
of bamboos from the FMU augur well for the sustainability of the species? Or, is the resource
vulnerable to extinction?

Several threats to the sustainability of bamboo became apparent during the fieldwork. In
addition to the commercialisation of bamboo, they include the construction of roads,
imposition of the government permit cutting system, commercial logging, and livestock
grazing. But, because our intuitive conclusions from the field show insufficient rigour to
satisfy most scientific management planners, we sought a more analytical {(and, if possible,
quantitative) approach. To improve the analysia we adapted a vulnerability assessment
gystem from the literature (Wild and Mutebi 1996), modifying it to allow a more quantitative
mode of analysis. By this means, we gain a clearer appreciation of the various threats to
bamboo, and of their severity. From the analysis that follows, a planner can make relatively
more precise predictions and plans to manage and maintain plant resources and surrounding
ecosystems sustainably; and can take remedial action where required.

The result of our analysis is summarised in the ‘Rapid Plant Vulnerability Assessment.
Checklist’ in Table 5. The checklist is based on a set of categories within which specific
threats to a species are discussed and scored (ranked). This system identifies the most
important trends.

To begin the vulnerability ranking process, we have defined and discussed thirteen categories
of potential threat. Note that there is partial overlap between some categories.

A discussion of factors affecting the sustainability/vulnerability of
bamboo

In the following discussion, the bold definitions in quotation marks that introduce ten of
the 13 categoriea (Nos 1 to 7 and 10 to 12) are derived from Wild and Mutebi (1996). For
mare clarity, some additional descriptions have been paraphrased, with slight modifications
from the original. To the original list we have added three new categories (Nos. 8, 9, and
13) that broaden and strengthen the analysis. The definitions that introduce these three
new categories are our own. Our ranking of relative vulnerability is shown in parentheses
for each category in the discussion, as they appear in Table 5.

Natural conditions and species’ life
Life form and provenance
(1) Reproduction and longevity (Low valnerability)
“Long-lived, slow-reproducing species are more valnerable than short-lived,

fast-reproducing ephemeral species.” (Life form refers to the ecological
characteristics of a species, such as growih rate, reproduction, and longevity.)
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(2)

(3

(4

Observations: The data indicate that the most likely bamboo life form vulnerability at
Khaling-Kharungla may occur in the sexual stage, when the plants flower and die. The
most serious problem occurs as seedlings come up and are eaten by cattle. Traditional
cutting and harvesting are not as critical as grazing during the seeding stage after
flowering (July to September). Il a generation of seedlings is eaten, there is no other
source for growth and regeneration. Our data indicate that this is not the case to date
and that regeneration has been ample.

A further risk may oceur if the resources are very heavily harvested, limiting the number
of shoots available to bear flowers.

Habitat (&1L}
“Species with very narrow habitat requirements are likely to be rarer and
more vaulnerahle.”

Observations: None of the bamboo species studied has a very narrow habitat; therefore
there is no vulnerability in relation to habitat specificity. These are frost-hardy species,
and there is plenty of room for them to flourish. Furthermore, the habitat of the most
highly-valued species, B. grossa, is not seriously affected by logging (which occurs
below it in elevation).

Growth Rate (Low)
“Slower growing species will be more vulnerable to nse.”

Observations: The growth rate of all three species is fast. They grow approximately
two metres per month in their first year. Mature size iz achieved in about five months
during the first season and growth in height is finished by October. In the second year
they grow branches and more of a erown, and they thicken and become more lignified
(harder, stiffer). Under ideal circumstances, therefore, growth rate should not be affected.

Abundance and Distribution (Low)
“Abundant widely distributed species are less vulnerable to overuse.”

Observations: These three bamboo species are widely distributed throughout Bhutan
{in and out of the study area). In eastern Bhutan they flourish throughout the same
elevational ranges and rainfall regime, in the same forest type (cool broadleal), and
itlso within conifer forests.

Use and demand

(5)

Parts Used (MODERATE)

“The part used significantly affects sustainability... If a certain size, age, or
guality of a plant is used, the remaining population may ensure the survival
of the species. But there is a risk that ecological assessments may indicate a
higher availability than the more selective resource user assessment and lead
to an overestimate of supplsy.”
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(6)

Observations: The parts used significantly affect sustainability, based on harvest index
(the ratio of useful parts to biomass). In general, the moderate use of fruits, nuts, or
leaves of plants has the least impact, while the use of twigs, branches, bark, stems, and
roots, in that order, has more impact on longevity and reproduction. Consistent use of
the whole plant leads to local extinction. ™

If care is taken in the pattern of selection and use of the bamboos, by size, age or
guality, and by time and season, the remaining population may endure, survive, and
procreate. The term ‘care’ implies reliance on rational management, whether indigenous
or scientific (noting that many indigenous management systems are scientifically sound),
or some combination.

Demand (MODERATE}
“The level of demand has a major impact on the plant. Demand is made up of
two factors - the quality harvested and the frequency of harvest.”

Ohbservations: The demand on a resource is also influenced by a number of other factors,
some of which may be entirely out of the control of local people or scientific managers.
They include human population growth and a consequent change in need and demand,
levels of supply (resource quantity and availability), resource access (easy or difficult),
seasonality, permit systemes, available substitutes, market tactics, and 2o on. Demand,
of course, tends towards selecting the best of the resource, which, if harvested in excess,
may influence the guality of future regeneration.

While hamboo mats are in great demand throughout eastern Bhutan, local informants
observed that the pressure on the resource (hence its vulnerability) may fall off somewhat
with the recent introduction of strong plastic-coated tarpaulin material. It is thought
that the placement of tarpaulin sheets with mats repels moisture and fungal infestation,
increasing durability and lifespan of the mat for up to three years. I this is the case,
demand for bamboo mats should decrease commensurately, assuming that other factors
(like population growth) do not interfere. The long-term effect of this substitute on
demand, however, has yet to be determined.

Frequency of bamboo harvesting to meet demand is, therefore, not a serious issue, unless
it leads to immense over cutting, or to harvesting during the most vulnerable seagon for
young plants (July to September). So far, this appears to be only a moderate threat.

(T} Substitutes (pow)

“The availability of substitutes affects species’ vulnerability by reducing demand.”

Observations: The typical eastern Bhutanese house roof is covered by 25 mats. The
eost of roofing a typical house at Wamrong or Khaling, including materials, labour,

Tin the coppicing species of Daphne, for example Gin the harvesting of which the bark is stripped and used for
making Iraditional paper), it has Been determingd that remowal of bark dewn inta the rootsiock increstes
vulrerability [decraases plamt survivall, while remonal of the bark down 1o 8 paint 8 few centimatres abovs ground
hvl reduces cwarall vulnerability, allowing regrewth by coppice (Messerschmadt 1988 and parscnal observation).
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and so on, is conservatively estimated to be Nu E.I}Dﬂ.m' By comparison, a corrugated
metal roof on the same house would cost around ten times that amount, or about Nu
20,000. Where a mat roof lasts about three years, a metal roof lasts up to 12 years for
the best quality (Table 4).

sl adlal Approximofe cosi® Duralon
Barnbod rali Mo 2000 3 yeors
Cesmugaled melal Mu 20000 T B0 12 years [wanes by quality]
ey nia A yaors [softwood]
fe.g.. woodan shingles of 12 yeors |handsiood]
shoiugs = though nol lccally
availabie]
;E:vum ) CIVTER 1iEe Fouris, Tha ©08ts in codumin 2 include the rooling malenol phu ebouwen' woges, maol ard
shmenil.
| Sonsce Fiskd notes

Thus, in the short run, the difference in immediate cost of mats ever corrugated metal
roofing provides an important economic incentive to favour continued use of bamboo
mats, For the majority of local people, mat reofing is the only option, as metal roofing
materials are prohibitively expensive since enough cash or savings to purchase them is
not easily acquired. Local people say that because bamboo mats are easily accessible
and relatively inexpensive, bamboo is their first choice among the options. There are
also assthetic and eultural considerations which favour bamboo mats over metal roofing
materials (although theas are not often voiced),

As noted earlier, commercially available plastic-coated tarpaulin sheets have come into
use recently in association with bamboo mats, potentially lengthening the period of
uge of the mats. We have no firm data, however, on the incidence of tarpaulin usage,
nor af the actual increased lifespan of mats.

Similarly, but to a much smaller extent, corrugated metal roofs may also reduce the
need for matting. So far, however, the number of metal roofs in the area ia low, although
an increage in their use has recently been noted at Khaling town.

Social, cultural and economic effects on a species
Basis of management
(8) Traditional management - presence: low, absence: high (G}

“Traditional management, il based on indigenous knowledge of a resource (and has
sound scientific utility; often it does), reduces résource vulnerability.”

Dbservations: In many communities of users, there are individuals (*local experts")
who have intrinsic knowledge about species” reproduction, longevity, and seasonality,
and of the parts and products used, Thiz knowledge exizis at Khaling-Kharungla where,
T This figure of Nu 2,000 is derived from the loliawing calculation: 25 mats x My 50 sach + salary for 7 days’ labour

& Mu 50vday + 3 meals and refreshments. The house owner typically hires six or sivan labearers, and togethes
they usually accomplish the ek s ane long day
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in the past, it has been used to inform traditional management decisions, particularly
resource protection (under ridam), harvesting practices, product design, supernatural
sanction, and other sociocultural and economic aspects of the species, its use, and its
environment.

Indigenous knowledge tends to be holistic, and although it may not be expressed (by
the locals) in scientific terms, the richer or greater (robust, long-lasting) it is, the more
likely it is to have real scientific management value (see DeWalt 1994; Duffield et al.
1998; Grenier 1998; Ortiz 1999; Warren et al. 1995), Traditional management often
promotes species’ protection over silvicultural management, At Khaling-Kharungla the
indigencus ridam system was used to restrict access and use of the species on a seasonal
basis, backed up by belief in supernatural sanction. Such systems tend to enhance
species’sustainability and reduce vulnerability.

However, when commercial pressures or other outside influences impinge, and harvesting
demands on a traditionally protected resource increase, indigensus knowledge and
traditional management syvetems tend to break down. Outside pressures often undermine
their utility, respectability.and efficacy, whereupon local tradition is lost (and it, like
the respuree it was meant to protect, also becomes vulnerable).

During the field research, local bamboo harvesters and mat-makers were engaged in
focus group discussions and expert interviews, but precisely how much they know and
the quality of their knowledge (i.e., depth of understanding) is still uncertain and needs
further study. Some knowledgeable people expressed the belief that the bamboo has
been over cut and its accessibility diminighed (they must go further into the forest to
find it, compared to the past). They now [eel that some areas should be periodically
closed to harveating combined with reinstatement of the indigenous ridam system of
protection.

Since 1997, a simple rotational system has been imposed by local leaders at Khaling-
Kharungla. For example, at the time of our study the bamboe resources in Khaling
Block (near Brekha and Bephu villages) were closed to cutting. After a few years, we
wiere (old, the ban would be switched over to Lumang Block (near Wamrong town).
Local leaders also expressed a desire to see both the rotational ascess scheme and the
indigenous ridam system incorporated into an amended FMU Operational Plan.

It is questionable, however, il rotation will make any difference. The resource in the
reserved area will not be used; hence, an increasing proportion of culms will become
old. The only perceivable advantage would be that, if flowering occurred in the reserved
arca during a closed year, there would be a full flowering, compared with limited flowering
on residual shoots in areas where cutling was allowed. (Reservation does not affect
total supply, only its age.) Apart from that, the only effect would be to limit supply to
that available from the unreserved area; but this, in turn, may lead to over-cutting in
the open areas, (A better solution might be to allow cutting within both areas, i.e., over
the whole resource, in a more contralled manner; or, possibly, to time closures to
correspond with the species’ years of sexual reproduction).
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Finally, it is interesting to note that the ridam-imposed seasonality fits neatly with the
biology of the plant, The most naturally vulnerable time for young shoots is the summer
season which was traditionally closed to harvesting.

(9) Scientific management - pregence, low; absence: high (HcH)
“Where reasonable policy is in place and sound scientific management is practised,
based on objective and in-depth scientific knowledge, the vulnerability of a species should
decrease,”

Observations: This dictum assumes that good management policies exist, that scientifically-
informed guidelines are followed, and both pelicy and management are based upon in-
depth understanding of a species under various conditions of wse or abuse {and that no
contradictory socioeconomic or political tradeolfs are imposed). Where neither scientific
management nor traditional management exist (the current situation in regard to the
bamboos of Khaling-Kharungla), vulnerability increases dramatically.

Commercial effects and other outside influences on a species
Harvesting and commerce
A number of outside conditions and demands tend to affect the vulnerahility of a species in

terms of reproduction and longevity, parts and products used, and the decizions and tradeofTs
that go into policy and management decisions. They include the following (Nos 10-13).

(10} Beasonality — as related to use and demand (HiGe )
“‘Demand may be reduced if harvesting is restricted to seasons."

Observations: Some species are highly vulnerable if critical seasonality is ignored. Care
must be taken with gpecies like bamboo not to harvest them during the flowering or
seeding seasons. Traditional and scientific management practices usually take
seasonality into account, restricting human access accordingly.

Bamboo harvesting is conducted during the dry winter season when agricultural field
work ig at a minimum, aceess to the forest is easier, there are no leeches (which inhibit
human access), new seedlings are at least risk, the weather iz dry, and the mats can be
made under dry conditions (limiting fungal infiection).

Vulnerability based on seasonal harvesting can be more complicated than this, however.
If the issue iz expanded to all seasonal perturbations which impact on bamboo life form
vulnerability, then there is cause for concern. In the past, no access to the forest was
allowed during the season of highest life form vulnerability, July to September; while,
today, human access to the forest is uncontrolled and cattle grazing i= unregulated.

(11) Response to harvesting - as related to life form (MODERATE)

“The ability of a species to regrow or increase its growth rate as n response to
harvesting affects its valnerability.”
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Observations: Over-harvesting, under commercial pressure or in the absence of good
knowledge of a species’ life form, can have devastating effects and may lead to local
extinction. Thus, ability of a gpecies to regrow or increase its growth rate as a response
to harvesting directly affects its vulnerability.

In the study area, all bamboo species reshoot vigorously and grow well after cutting.
For next year's harvest, young shoots are preserved with little harvesting.

Loeal people mostly harvest second year shoots, and take some care not to damage
younger ones. But, our informants also said that some cattle grazers allow their animals
to browse freely and cut the tender shoots for fodder (though illegal). Nonetheless, the
remaining population of bamboos should ensure survival of the species.

A risk does occur, however, in the year before flowering and seeding. That is, if everything
is cut down including second and third year culms, the plant cannot flower or seed. IT
management ensures that some culms are left, vulnerability is minimised. So far, this
i# uncertain, but it looks as if harvesters take some care in the matter, knowing that
future resource availability depends, in part, on their watchfulness and constraint.

(12) Commercialisation - ag it affects intensity of use ond demand (EGH)
“The ability of a species to regrow or increase its growth rate as a response to
harvesting affects its vulnerability.”

Observations: As a resource comes under the pressure of commercialisation, expanding
away from subsistence use, unsustainable demand (hence, vulnerability) increases.
Rational management (whether on traditional or scientific principleg, or a comhination
of bath) can ameliorate this pressure, increase a species’ sustainability, and reduce its
viulnerahility.

The commereialisation of bamboo products in the study area is a relatively recent pheno-
menon. From 1979 onwards, the contract permit system rapidly opened up the resource
to market-driven commercialization. Currently, many of the dealers who contract locals
to extract bamboo come from outside the local area.

Az noted earlier, the overall production and sale of lecal bamboo products is measured
in ‘truckloads’ of 150 mats each. Villagers estimate that the equivalent of 20 truckloads
of finished mats are for local consumption, against nine for commercial use. At first
glance, this may not seem like a great increase or serious threat. Based on a dramatic
recent rise in commercial output since the permit system was introduced, however, we
now calculate an increase of nearly 50% commercial truckloads over local consumption.
The increase is, in fact, even higher because some local non-contract cutters sell mats
independently to commercial buyers.

Currently available data show that between 1991 and 1997, 684,660 culms were extracted

under commercial permita (Table 3). The average annual cut during this period was
97,809 culms. Since 1994, however, commercial demand increased to an average cut of
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124,123 culms per vear. Thus, the annual commercial cut more than doubled from 1991
to 1997 (a 105% increase). This, in turn, indicates a considerable threat, hence high
vulnerability of the species from this factor.

(13)Other factors - as they relate to access and intengity of use (HiIGH overall)
“In ench cireumstance in which a valnerability assessment takes place, other
interactions may occur to affect species vulnerability.”

Observations: Some examples are rond access which may increase product off-take, as
well as grazing, logging, mining, burning, and recreational activities, that may
expose a species to other threats which endanger the remaining growing stock. Each
such factor should be carefully examined, although assessing their individual effects is
largely a judgment call on the pari of the observer. Different perturbations may be
identified in relation to other species. Hesource vulnerability may be potentially high in
relation to some or all of them,

Roads (HIGH)
"Roads inerease access, henee valnerability”

Observations: Local roads include the National Eastern Highway {open since 1962)
and the forest access road (etarted in 1997). BEoad access has increased bamboo
vulnerability from commercialization, attracting contractors and opening up markets
where none existed before.

Road access coupled with the implementation of a commercial contract permit system
since 1979 and local population growth has raised demand, with a consequent decline
in resource availability, Informants are quick to peint out that prior to the road there
was less demand and more abundance of bamboo. As demand increases, valnerability ia
increased.

Grazing (HIGH)
“Uncontrolled grazing increases vulnerability.”

Observations: The key variable s the presence or absence of effective control over
herders and livesteck, Herders often cut leafy branches for fodder and allow their cattle
freee range to browse in the bamboo areas. Herds of sheop also graze in parts of the
FMU area during the winter. How much sheep grazing affects the vulnerability of the
gpecies, or even il they graze the bamboo thickets, is not known,

Grazing of establizshed vegetatively reproducing bamboo clumps seems to have little
impact on survival of bambooz, The vulnerability of bamboo Lo grazing comes when the
seedling production cyele takes place. Since the vegetative generation dies off following
seedzet, the survival of the bamboo relies solely on successful germination and growth
of the seedlings. Il these are all eaten by cattle or sheep, the bamboo will guickly dizappear

and will probably be replaced by aromatic broadleaved weeds and unpalatable trees like
Symplocos spp.
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Grazing of young culms, while not killing the clump, will mean that those culms will
not be available for harvest in the following year.

Logging (MODERATE)
“Logging, to the degree that it impinges on the resource in question, inereases
species’ vulnerabilitv”

Observations: Logging impact in the study area is limited by the fact that the most
important bamboo species, B, grossa, grows at altitudes above the existing and poten-
tial logging cable lines. (The first two skylines are largely in bambos but it is the little
used species of C. callosa that is present. The next three skylines reach the lower side
but do not extend up into the more useful B. grozsa. Cable lines planned for installation
past the first five are not yel open and fall outside the study area.

Our basic conclusion is that logging should not be a problem in a direct sense, and
only indirectly given that the forest road is opening up the area to easier access.
The FMU Operational Plan should be amended to be sure that B. grossa is not
adversely disturbed in any eable lines; there is little timber of any commercial value
associated with it. The least important species, C. callosa, may be induced to grow
down into the cleared logging areas, thus with no obvious vulnerability. (The
presence of C. callosa in harvested cable lines, however, will make it very difficult to
successlully plant and maintain broadleaved tree seedlings as prescribed in the FMU
Management Plan.)

Other potential threats (HIL)
“Other vulnerabilties must be examined on a case by case basis,”

Observations: Other potential threats in the study area may include alternative
land-use practices such as slash-and-burn agriculture {(‘tzeri’), the permanent
conversion of forest areas into agricultural production, the uncontrolled harvesting
of associated species other than timber, as well as hunting, burning (forest fire),
mining, and recreational activities. We detected no threatening activities among
these options.

Based on the above discussion, we can rank the thirteen categories on the '‘Rapid Plant
Vulnerability Assessment Checklist’ (Table 5). The ranking proceeds as follows,

1.

2.

3.

Potential threats are ranked categorically by placing a check mark in the appropriate
column. (In column A, nil or no vulnerability, the rank iz 0. In B, low vulnerability, the
rank is 1. In C, moderate vulnerability, the rank is 2 and, in D, high vulnerability, the
rank ig 3). Note that there are no ‘killer' categories; in extreme cases of threat check
column I

Count the checkmarks in each column and multiply by the value indicated for each
eolumn. Enter these totals where indicated.

Add together the total values from each column to produce an overall score.
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eoshem Bhuton: MODERATE TO HIGH

Adopied with mediicatons from Wikd ond Mulabi 199

A seore of 0 to 13 implies low vulnerability and is no cause for alarm. A score of 14 to 26
indicates moderate vulnerability and remedial actions to reverse the trend may be necessary.
A score of 27 to 39 reveals high overall vulnerability and a high probability of extinction
unless immediate action is taken to halt or reverse the trend.

Using this ranking system, we assess the vulnerability of bamboo species of Khaling-
Kharungla FMLU in eastern Bhutan at an overall rank of 25 moderate to high.
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eration, From 1997 to 20060 he was SilviculturnstMant Ecolo-
gist for Bhutans Third Foressry Development Project, con-
ducting research in the broadleaved forest ecosystems in the
eastern part of the country. He can be contacred a
cpdavidso@northnet.com.ans.
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