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Foreword

Despite the Tsenden’s cultural signifi cance and deep roots in Bhutan’s mythical and 
historical past, very little is known about this celebrated tree’s ecology and natural 
history in terms of scientifi c forestry. Thus it was felt highly important to document 
the Tsenden’s morphology, values and uses, silvicultural behaviour, occurrence 
and distribution throughout the country. This report is a technical exposition of the 
nationwide Tsenden mapping project depicted in the documentary fi lm In Search of 
Sacred Giants released in 2011, produced by the Ugyen Wangchuck Institute for 
Conservation and Environment (UWICE) and the Information and Communication 
Services (ICS) of the Ministry of Agriculture and Forests, with fi nancial support from 
the Bhutan Trust Fund for Environmental Conservation (BTFEC). 

The nationwide survey and mapping of native Tsenden was initiated by the Ugyen 
Wangchuck Institute for Conservation and Environment and the Social Forestry and 
Extension Division (SFED) to generate baseline information critical for present and 
future management of Tsenden. The main objective of this exercise was to create a 
greater avenue to protect, conserve, and manage existing natural Tsenden forests 
by enhancing natural regeneration. The outcome of this survey and mapping report 
places emphasis on conservation of important native Tsenden forests through the 
establishment of a gene-bank and continued promotion of plantation programmes 
at the national level. 

This project also undertook documentation of the historical and cultural signifi cance 
of outstanding Tsenden trees throughout the country. These signifi cant lone standing 
trees attest to the value and care given them by their surrounding communities, 
and that traditional beliefs and concerns of local people need to be considered for 
the effective conservation, protection and sustainable management of this valuable 
species.   

I would like to congratulate and extend my warm appreciation to the SFED and to 
UWICE, and particularly to those individuals who were involved in the fi eld exercise, 
for producing this informative report on the native Tsenden or Cupressus corneyana, 
the national tree of Bhutan. I urge all stakeholders to make use of this information in 
managing our Tsenden resources rationally and wisely.

TASHI DELEK

Director General
Department of Forest and Park Services
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Abstract

This nationwide survey and inventory indicates that Bhutan’s native Tsenden (Cupressus 
corneyana) occurs within an altitudinal range of 1,800 to 2,600 meters above sea level 
(masl). Native Tsenden are found on steep rocky precipices in the most remote parts of 
Punakha, Wangdue Phodrang, Lhuntse and Trashigang Dzongkhags. The distribution 
of both plantation and signifi cant lone Tsenden is much wider than that of natural 
Tsenden forests: these have been recorded as low as 300 masl and can be seen even 
in Phuntsholing. Most of the signifi cant lone Tsenden trees1 recorded in this survey are 
found around important historical monuments and sacred places of religious and cultural 
signifi cance, and are believed to have grown from the walking sticks of Guru2 Rinpoche, 
Zhabdrung3 and Phajo Drujom Zhigpo4. Tsenden trees found in and around villages in 
different regions throughout Bhutan are also believed to be the sacred abodes of local 
guardian deities. Bhutanese pay deep respect to these trees. 

Ecologically, the Tsenden forest is an indicator of intact and untouched forest ecosystems, 
where there has been very little or no human disturbance. The typical structure of Tsenden 
forests is that Tsenden always occupies the top canopy compared to other associate 
species. The Tsenden associates are invariably cool broadleaved and conifers species 
and its density varies with altitude and humidity of the particular location.  

Tsenden extraction for the construction and renovation of dzongs and important monuments 
in Bhutan over the centuries is one of the major threats that have restricted the occurrence 
of native Tsenden forests to remote and diffi cult to reach areas. The die-back of mature 
Tsenden is another observed natural phenomenon that may be endangering the existence 
of Bhutan’s natural Tsenden forests. Forest fi re and grazing may also be endangering 
factors that need to be understood for better management of viable Tsenden populations 
in the wild.

Strict control on the logging of Tsenden forests is necessary until the regeneration ecology 
and growth dynamics of Tsenden forests are understood comprehensively. Study on the 
impact of forest fi re and browsing on Tsenden regeneration, on the drought tolerance of 
seedlings and on soil preferences and competition for light are some of the urgent actions 
that will foster the sustainable utilization and conservation of Bhutan’s remaining Tsenden 
forests. Establishment of nurseries and gene bank are some of the additional crucial 
actions needed for the promotion and conservation of native Tsenden in Bhutan. 

1 Tsenden trees occurred singly around important monuments and sacred sites are considered 
signifi cant lone Tsenden

2 An emanation of the Buddha Amitaba,  a great yogi who brought Buddhism to Tibet and Bhutan 
in 8th century

3 A Tibetan saint from drukpa lineage who visited Bhutan in 16th century and unifi er of Bhutan as 
a nation state 

4 A Tibetan saint who fi rst introduced Drukpa Kagyud Buddhist traditions in Bhutan
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1.  Introduction

1.1. Background

Cupressus is one of three plant genera in the Cupressaceae family. The other two 
plant genera in this family are Thuja and Juniperus. Within the Cupressus genera, 
there are three species (C. corneyana, C. torulosa and C. cashmeriana). Cupressus 
corneyana, locally known as Tsenden, is the national tree of Bhutan and considered 
to be endemic to Bhutan. Ecologically, C. corneyana is a light-demanding pioneer 
species, initiating primary forest succession and secondary succession after the 
destruction of the broadleaved understory due to episodic fi res (Miehe & Gurung, 
1999). It requires rugged terrain with well-drained subsoil and a cool, moist and 
temperate atmosphere.

Timber from the Tsenden is very durable and good for making cabinetry and furniture 
and resistant to rot fungi and borer insects. Its unequalled qualities of strength, 
durability and uniform length make it the fi nest and most sought after construction 
material for dzongs and monasteries. The sacredness of the Tsenden means that 
every part of the tree is treasured and used, for example in incenses and medicines. 
Despite its signifi cance as Bhutan’s national tree and a plethora of historical and 
cultural values attached to it, there is very limited information on Tsenden forests 
in Bhutan. A short study conducted by the Bhutan-German Sustainable RNR 
Development Project in 1999 in the Wangdue and Punakha areas indicated that the 
altitudinal range of natural Tsenden distribution in Bhutan is at least as wide as that 
of Blue Pine, from 1600 masl to 3100 masl (Miehe & Gurung, 1999). The natural 
distribution of Tsenden in Bhutan remains unknown and very little understanding on 
its ecological requirements and growth dynamics exists.  

There is a high risk that Bhutan’s native Tsenden forests might disappear before 
their extent is assessed, their biology and dynamics understood and their gene 
pool conserved. A nationwide Tsenden survey and mapping project was therefore 
carried out to collect preliminary data on Tsenden forests and outstanding individual 
trees nationwide. The project was implemented by a team of researchers from the 
Ugyen Wangchuck Institute for Conservation and Environment in collaboration with 
the Social Forestry Division of the Ministry of Agriculture and Forests, with fi nancial 
support from Bhutan Trust Fund for Environmental Conservation. 
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1.2. Objectives of the Mapping and Survey

Though Tsenden trees are well-known and eye-catching throughout Bhutan, 
knowledge concerning the natural occurrence of Tsenden is still rudimentary as no 
systematic inventory has been done to date. Consequently, nationwide Tsenden 
survey and mapping was carried out to strengthen the understanding of their 
distribution, biology, ecological needs and growth dynamics in relation to varying 
climatic and edaphic factors. The main objectives of the nationwide mapping and 
survey of Tsenden were to:

 Understand the present distribution of Tsenden forests in Bhutan.
 Generate information on the structure and species composition of 

Tsenden forests in the wild and in plantation areas.
 Identify threats and conservation issues and understand regeneration 

dynamics through observation of regeneration in harvested Tsenden 
forests in the wild.

 Produce Tsenden forest distribution maps to aid identifi cation of natural 
seed sources for promoting endemic Tsenden forests in Bhutan through 
plantation.

 Collect socio-historical information on signifi cant lone Tsenden trees. 

1.3.  Methodology

In order to generate reliable information on the extent of C. corneyana (both 
plantation and natural stands), the survey and mapping was carried out based on the 
preliminary survey report by the Social Forestry and Extension Division, Department 
of Forests and Park Services. We also relied on the Bhutan-German Sustainable 
RNR Development Project report of 1999 and other available information on the 
distribution of C. corneyana reported in the past. Additionally, oral histories on the 
existence of Tsenden forests in different locations were sought from elderly people 
in different communities.

Based on the information drawn from the above sources, the survey and mapping 
team visited and enumerated all the signifi cant lone Tsenden trees around important 
monuments and all the accessible natural stands in the wild. Coordinates for each 
lone Tsenden tree, plantation and natural stand were collected and recorded using 
eTrex Garmin GPS units. Ecological parameters (height, diameter, canopy density, 
slope, aspect, and soil) were enumerated and recorded for natural stands as well as 
plantation forests within circular plots of 12.62 meters radius. Associate tree species, 
herbs, shrubs and evident regeneration of Tsenden and other associate tree species 
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were recorded. Short semi-structured interviews were also carried out with elderly 
people in some of the villages to gain an understanding of the variety of uses for 
Tsenden and local legends and stories concerning the Tsenden. 
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General Distribution of 
Tsenden Forests 2
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2.  Results

2.1. Spectral Extent of Tsenden Forests in Bhutan

The nationwide survey and inventory indicated that natural Tsenden forest occurs 
within the altitudinal range of 1800 to 2800 masl, most often on steep rocky slopes 
and in the remotest parts of Punakha, Wangdue Phodrang, Lhuntse and Trashigang 
(Figure 1). The distribution for the plantation Tsenden is wider than for natural 
Tsenden forests and is recorded as low as 300 masl in Phuntsholing (though this 
is most probably the Indian cultivar C.cashmeriania and not C. corneyana).Most 
signifi cant lone Tsenden trees are found around important historical monuments and 
sacred places of religious and cultural signifi cance. 

Figure 1: General Distribution of Tsenden in Bhutan

2.2. Natural Tsenden Forests

Natural Tsenden forests occur in steep rugged terrain and extremely harsh climatic 
conditions in the valleys of Punakha, Wangdue Phodrang, Lhuntse and Trashigang 
within the altitudinal range of 1800 to 2800 masl. 



In Search of Sacred Giants: An Assessment of Tsenden Forests in BhutanIn Search of Sacred Giants: An Assessment of Tsenden Forests in BhutanIn Search of Sacred Giants: An Assessment of Tsenden Forests in Bhutan 7

Figure 2: Distribution of Natural Tsenden Forests in Bhutan

In Punakha, the natural Tsenden population occurs in the upper Pho Chhu valley 
in two locations: a) Tsenden Nang Na and b) on the rides of Si Chhu valley. In both 
locations, the Tsenden forests occur on very steep rugged and rocky terrain devoid 
of human habitation. Accessing these Tsenden forests is extremely diffi cult as they 
are located on exceptionally steep ridges and valleys surrounded by huge gorges 
and steep mountains. The ridges of Tsenden Nang Na and Si Chhu valley are at 
equal height facing each other, separated by the Ngoe Chhu by a distance of 1 
kilometre (crow fl ight distance). Tsenden Nang Na is a full day’s gruelling walk from 
Tamidamchoe, one of the last permanent settlements before reaching the natural 
Tsenden forest. Similarly, access to the natural scattered Tsenden forest above 
the Si Chhu valley is from Jibjokha (Samdinkha) along the north bank of the Pho 
Chhu to Kewa Nang village(6 hours’ walk). From Kewa Nang it takes another two 
days to reach the periphery of the natural Tsenden stand. This wild and turbulent 
tributary river is a natural barrier that prevents access to the upper reaches of the 
Pho Chhu for most of the year. There is no suspension bridge and the river can 
only be crossed during winter (from late November until early April). This valley has 
a greater extent of Tsenden distribution than does the Ngoe Chhu valley (Tsenden 
Nang Na), with more scattered distribution and stronger competition from Quercus 
and rhododendrons in rocky sites. The lower Si Chhu appeared to be less humid 
than the Ngoe Chhu but Blue Pine was not observed in the upper valley: it seemed to 
be restricted to the frequently burnt vicinity of Gangi Nang. The upper reaches of the 
Si Chhu showed traces of past fi re incidences, which caused a patchy distribution of 
different regeneration stages. 
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Plate 1: Mixed Tsenden-Oak-Hemlock forest on the Ngoe Chhu ridge, Punakha 
(April 2011)

Plate 2: Tsenden stand on the upper ridges of the Si Chhu along the north bank of 
the Pho Chhu, Punakha (April 2011)
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Plate 3: View of Tsenden stand at Si Chhu and Ngoe Chhu ridges from Tamidamchoe, 
the last settlement before the Tsenden Nang Tsenden forests (April 2011)

In Wangdue Phodrang, natural stands of Tsenden can be seen in two different 
locations, viz. in the Nobding-Dang Chhu area (Nyichhu Phug) and in Chuselumba. 
The upper Dang Chhu (Nyichhu Phug) catchment probably had extensive areas of 
Tsenden forests in the past as one can fi nd numerous Tsenden stumps and dead 
Tsenden logs in the area but relics now survive far from settlements. A few scattered 
trees in small groups can be seen above and below the road some kilometres west 
of Nobding in the Jambaychu catchment area. All the mature Tsenden trees that 
were observed by Long in 1982 and 1984 along the road have since been cut down 
for renovation of Taktsang monastery and Punakha dzong (Miehe & Gurung 1999). 
Opposite Nobding, some small populations of Tsenden occur on the rocky steep 
fl anks of a small tributary valley west of Si Chhu, draining the southern fl anks of the 
Sebjigang range. These were also observed by earlier travellers (Long 1980, Miehe 
& Gurung 1999). Some scattered natural regeneration of Tsenden can be observed 
in exposed soils and in steep areas along the cooler valley and under the canopy of 
big trees such as Alnus, Betula, Juglans and Pinus wallichiana. 

The most extensive surviving natural Tsenden populations in this area are along the 
northwest tributary of the upper Dangchhu locally known as Nyichhu Phug (altitude 
2500 masl). Roughly 1500 hectares of natural Tsenden occur along the left and 
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right banks of the Nyichhu Phug with a mix of cool broadleaved tree species and 
hemlock. The trees in the lower valley seem to have been extracted in the pastas 
there is an old tractor road at the valley bottom that might have been used for timber 
transportation. Remnants of dead Tsenden logs along the old tractor trail (see plate 
4) and Tsenden stumps can be found in the area. 

Plate 4: Old tractor trail before entering the Nyi Chhu Phug natural Tsenden stand 
(Photo, March 2012)

Plate 5: Natural Tsenden stand on the rocky fl anks of Nyi Chhu Phug, Wangdue 
Phodrang (2300 masl)
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Plate 6: Nyi Chhu Phug natural Tsenden stand (alti tude 2550 masl)

In Chuselumba, a natural Tsenden forest occurs on the steep upper fl anks of an 
eastern tributary valley of the Punatsang Chhu about 15 kilometres south of 
Wangdue Phodrang. Access to this particular Tsenden stand is from Hisithangkha 
via Bjaphu, the last village before entering the relic Tsenden forest. There is a farm 
road until Bjaphu and it takes another 10 walking hours (with porters) to reach the 
centre of the Tsenden forest near the upper limit of the logging area (2640 masl, 
27˚24’10”N/89˚56’22”E). The lowest relic Tsenden was found on the logging track at 
2350 masl and the actual lower margin of the Tsenden dominated forest is traced at 
2550 masl. The extent of the Tsenden-dominated forest was estimated in the fi eld 
at about 500 ha (Gurung 1999).The upper limit of the Tsenden forest is inaccessible 
due to very steep terrain and rock precipices. 

Nearly all exploitable Tsenden trees which were accessible have been harvested for 
renovation of Punakha Dzong and Taktsang Monastry (Ura and Dompnier, 1999). 
Tsenden trees adapted to lower altitudes/drier climatic conditions seem to have 
disappeared from this area and remaining Tsenden trees are largely adapted to rocky 
sites at higher altitudes and inaccessible rocky precipices. The genetic variety of the 
Chuselumba Tsenden forest seems to have been impoverished. Strict protection of 
the relics is strongly solicited as recommended by the BG-SRDP/GTZ project report 
(Miehe & Gurung 1999). 
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A small stand of mature Tsenden (approximately 60 trees) of roughly uniform age with 
diameters ranging from 80m to 130m can be seen immediately above Jalla village. 
Compared to other natural sites, the slope is very gentle with dark-coloured, deep 
soil. A soil sample from this area may supplement our understanding of Tsenden 
dynamics and ecology.

Plate 7: Natural Tsenden stand at Chuselumba, Wangdue Phodrang (April 2012)

In Lhuentse, natural Tsenden stands occur in three different locations—Serzhong, 
Urgang and Khangphulung. In these locations Tsenden occur in scattered groups 
with cool broadleaved species such as Oak, Castonopsis, Acer, Tetracentron, etc., 
on very steep terrain and rocky precipices, making it extremely diffi cult to enter the 
area. Most of these Tsenden stands are inaccessible either due to the terrain or 
extremely thick understory layers of Laurophyllous, Daphne, and Eurya species. In 
these areas, the traditional practice of Ladam and Ridam (restriction of entry into 
high altitude area) must be taken into consideration when conducting fi eld research, 
as it may affect access to certain sites. Usually, Ladam and Ridam commences from 
May until October every year, with some regional variation in dates.
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Approximately 10 hectares of natural Tsenden forest occursabove Serzhong village 
(27˚50’02.2”N/91˚07’47”E) inKurtoe Gewog. It takes 7-8 hours to walk towards the 
northwest of Dungkhar valleyvia Serzhong village. The nearest entry point into the 
Serzhong Tsenden stand is from Serzhong village, which is located 2 hours (by foot) 
south of the stand.

Plate 8: Scattered natural Tsenden mixed cool broadleaved species above Serzhong 
village, Lhuntse at an altitude of 2580 masl (Sept. 2011)

Roughly 20 hectares of natural Tsenden forest occur in Urgang valley, which is west of 
Nga Lhakhang (27˚49’53.3”N/91˚04’07.1”E). The area is completely inaccessible due 
to steep terrain, rocky precipices, and a thick understory of shrubs, herbs and bamboos. 
However, one can get a very clear view from Tergang (27˚49’31.5”N/91˚04’30.9”E), 
approximately 3 hours’ walk east of the Urgang Tsenden stand. Khangphulung 
is the furthest natural Tsenden stand (approximately 200 hectares) that can be 
found in Lhuntse Dzongkhag in the corridor between Gangzor and Kurtoe gewogs 
(administrative blocks).This area is completely inaccessible for exploration as it is full 
of cliffs and steep terrain with very dense understory vegetation. By foot, it is a day 
journey southwest of Nga Lhakhang, which is the last settlement before reaching the 
Tsenden stand.
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Plate 9: Natural Tsenden stand at Urgang, Lhuntse at an elevation of 2800 masl 
(Sept. 2011)

Plate 10: Natural Tsenden stand at Khangphuglung, Lhuntse at an elevation of 2790 
masl (Sept. 2011)
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Natural Tsenden stands occur in Merdha, Jurni, Momlumchhu and Drongderejur 
in Kangpara gewog under Trashigang Dzongkhag. Approximately 50 hectares of 
Tsenden forest can be found north of Merdha village at an elevation of 2455 masl 
on steep terrain and rocky precipices. Access is possible only upto the base of the 
Tsenden forest (27˚10’01.5”N/91˚42’48.9”E) with further access into the interior is 
denied by steep rocky cliffs. A history of fi re is apparent, with remnants of burnt 
Tsenden trees abundant in the area. Though inaccessible, the Tsenden stand is 
included as part of the Merdha community forest. It takes approximatey 2 hours to 
reach the stand from Merdha village. 

Plate 11: Natural Tsenden stand at Merdha, Kangpara, Trashigang at an elevation of 
2455 masl (Sept. 2011)

On the right fl ank of Nera Ama Chhu in Jurni valley, approximately 100 hectares of 
Tsenden occur within a cool broadleaved forest comprising Quercus, Symplocus, 
and Rhododendron species with a thick understory of shrubs and herbs. Access is 
from Jurni (27˚10’32”N/91˚43’08.2”E, altitude 2300 masl), a valley formerly used by 
the nomads of Merak and Sakteng as a winter Tsamdro (grazing ground) but long 
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since abandoned. It is possible to enter from Jurmi only upto the base of the Tsenden 
stand as it is located on very steep rocky terrain. It takes roughly an hour to reach the 
base of the Tsenden forest from Jurmi. 

The Momlum Chhu Tsenden forest (27˚09’42.2”N/91˚40’20.7”E) is scattered over 
an area of approximately 100 hectares. It takes 1.5 hours walk to get to this stand. 
Nearly another 100 hectares of natural Tsenden occurs in Thronderejur valley 
(27˚10’26.5”N/91˚43’12.1”E) northwest of Merdha village. It takes 3 hours to walk 
from Merdha village via the Merdha natural stand. As with the Merdha stand, entry is 
possible only upto the base of the Tsenden forest and interior access is not possible 
due to sharp rocky precipices.

Plate 12: Natural Tsenden stand at Jurni, Kangpara, Trashigang at an elevation of 
2400 masl (Sept. 2011)
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2.3. Spectral Distribution of Tsenden Stands in Relation to Existing Land Use 
Practice  

In order to get the sense of Tsenden forests occurring within the protected area 
network, the shape fi le generated for the Tsenden distribution was superimposed on 
the protected area network map of Bhutan. While superimposing, it was observed that 
only few Tsenden stands are falling within the national parks and wildlife sanctuaries. 
Of about 11 natural Tsenden stands recorded through the survey only two stands 
(one within Jigme Dorji National Park and other within the Wangchuck Centennial 
Park) are under the protected area network and rest are outside the protected areas 
as indicated in the map below. 

Figure 3: Spectral Distribution of Tsenden Stands within the Protected Areas 
of Bhutan 

2.4. Distribution of Plantation and Lone Tsenden

The survey and mapping team enumerated plantation and lone Tsenden trees existing 
in and around important monuments (gompas, lhakhangs, dzongs), schools, army 
cantonments and villages. These include all Tsenden trees that were planted and 
tended by Department of Forests and Park Services (DoFPS) personnel, monastic 
communities, private land owners, army personnel and village communities in 
different regions.
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2.4.1. Plantation Tsenden

To simplify recording and future analysis, Tsenden trees planted in groups numbering 
over 20 individuals are categorized as plantation. This includes all Tsenden 
plantations by the DoFPS in Government Reserved Forests as well as plantations 
by schools, army personnel, monastic communities and local communities. Survey 
and mapping results indicate that Trashigang Dzongkhag has the greatest number 
of Tsenden plantations, followed by Thimphu Dzongkhag. District-wise Tsenden 
plantation information is shown in the table below, including the approximate number 
of Tsenden or area covered by Tsenden in each location.
  
Table 1: Tsenden plantation in Thimphu Dzongkhag

Sl. 
No.

Approx no. of 
trees/area Location/Place Name Remarks

1 150 Dechencholing Royal Body 
Guard cantonment Government Land

2 50 Chubachu, in front of Royal 
Monetary Authority Offi ce Government Land

3 20 hectares Lumitsawa area Govt. Reserve Forests

4 5 hectares Lamperi Govt. Reserve Forests

Table 2: Tsenden plantation in Paro Dzongkhag

Sl. 
No.

Approx no. of 
trees/area Location/Place Name Remarks

1 350 Shaba Army Cantonment Government Land

2 50 Shaba MSS Government Land

3 50 Paro Hospital Compound Government Land

4 29 Lhabu Gompa Private Land

5 38 Tomcheyna Private Land

6 90 Zuri Dzong Private Land

7 133 Drugyel Dzong Government Land

8 31 Rinpung Dzong compound Government Land

9 3-5 hectares Old Drugyel Dzong compound Government land

10 3 trees Ta Dzong compound Government land
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Table 3: Tsenden plantation in Chukha Dzongkhag

Sl. No. Approx no. of 
trees/area Location/Place Name Remarks

1 1 hectare Gedu Govt. Reserve Forests

 
Table 4: Tsenden Plantation in Phunakha Dzongkhag

Sl. No. Approx no. 
of trees Location/Place Name Remarks

1 23 Tsosa Community Forest

2 22 Garakha Private Land

3 120 Yusakha Private Land

4 1000 Punakha Dzong compound Government Land

5 200 above Mochu bridge Govt. Reserve 
Forests

6 50 Zomlingthang Private Land

7 100 Punakha HS school 
compound School Compound

8 24 Pangkarpo Gompa Private Land

9 40 Jangsa Gompa Private Land

10 40 Jangsa Gompa Private Land

Table 5: Tsenden Plantation in Wangdue Phodrang Dzongkhag

Sl. 
No.

Approx no. 
of trees Location/Place Name Remarks

1 25 Dorangtha Private Land

2 200 Gaselo HS School School compound

3 31 Pangkha Government Land

4 60 Samtegang LS School School compound

5 110 Tapchikha Government Land

6 30 Tsho Wom Gup offi ce Private Land

7 300 Chuzomsa forest gate Govt. Reserve Forests

8 50 Latagang Private Land
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Sl. 
No.

Approx no. 
of trees Location/Place Name Remarks

9 22 Chamjo Private Land

10 29 Thokha Private Land

11 30 Mari Pokto Private Land

12 1200 Army Training Centre Government Land

13 3000 Nobding area Govt. Reserve Forests

14 >70 Radha Lhakhang compound Government land

Table 6: Tsenden plantation in Trongsa Dzongkhag

Sl. 
No.

Approx no. 
of trees Location/Place Name Remarks

1 200 Tshangkha LS school compound Government land

2 15 Trongsa Dzong compound Government land

Table 7: Tsenden plantation in Mongar Dzongkhag

Sl. No. Approx no. of 
trees Location/Place Name Remarks

1 21 Thilling/Serzhong Private Land

2 4 Dremitshe Dzong compound Private Land

Table 8: Tsenden plantation in Lhuntse Dzongkhag

Sl. 
No.

Approx no. 
of trees Location/Place Name Remarks

1 170 Goempa Karpo Private Land

2 23 Lekpogang and Lhuntse Dzong 
compound Government land
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Table 9: Tsenden plantation in Trashigang Dzongkhag

Sl. No. Approx no. 
of trees Location/Place Name Remarks

1 60 Rongthung Private Land

2 200 Kanglung College compound

3 23 Khangma RNR compound

4 200 Youngphula Govt. Reserve Forests

5 50 Barshong Private Land

6 100 Khaling Gompa Private Land

7 100 Khaling HSS Khaling PS compound

8 200 Khaling  School compound

9 5000 Above Khaling town Community forests

10 30 Khaling Handloom Centre Private Land

12 120 Manangkhola Govt. Reserve Forests

13 35 Thrimshing LSS  School compound

14 1000 Zordung/Kangpara Private Land

15 2000 Merdha Private Land

Table 10: Tsenden plantation in Trashi Yangtse Dzongkhag

Sl. No Approx. no 
of trees Location/Place Name Remarks

1 15 Old Dzong compound Government land

2.4.2.  Lone Tsenden 

A detailed enumeration of lone Tsenden trees was carried out as a subset of the 
nationwide Tsenden survey and mapping project. The survey team recorded the 
GPS coordinates of every Tsenden tree encountered singly or in a group of < 20 
Tsenden trees in any particular location. In addition, ecological parameters such as 
forest strata, elevation, slope, aspect, diameter and height were recorded for every 
lone Tsenden tree encountered. 

Survey and mapping results indicate that Paro Dzongkhag has the greatest number 
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of lone Tsenden trees scattered across all gewogs and villages, followed by Wangdue 
Dzongkhag.  By girth the largest Tsenden identifi ed by this study (believed to be 
the largest identifi ed Tsenden in Bhutan) stands on the grounds of Pangri Zampa 
under Thimphu Dzongkhag. It measures 4.52 meters in diameter at breast height 
(dbh).The second largest by girth, which is also the tallest Tsenden tree identifi ed by 
this study stands in Bay Langdra in Wangdue Dzongkhag. It measures nearly 4.2 
meters in dbh and has a height of approximately 97.5 meters. This tree is believed 
to have originated from the walking staff of Guru Rinpoche and thus is considered 
very sacred. It is diffi cult to fi nd fallen leaves and seeds from this tree as people from 
all across Bhutan visit Bay Langdra and collect these for their sacred properties. 
A detailed distribution list of lone Tsenden and those occurring in small stands is 
provided in Annexure I. 

Figure 4: Distribution of Lone Tsenden Trees in Bhutan
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3.  Structure and Composition of Tsenden Forests

Ecologically, Tsenden forests are indicators of forest ecosystems facing minimal 
human disturbance. As such, they may serve as habitat for iconic wildlife species. 
The typical Tsenden forest is comprised of broadleaved and conifer forests with wide 
variation in species composition based on the altitude and humidity of the particular 
location. Most native Tsenden forests constitute the following species: Quercas, 
Castanopsis, Rhododendron, Betula, Alnus, Acer, Benthamedia, Sorbus, Rhus, 
Ilex, Symplocus, and Tsuga with Laurophyllous understory, and overtopped by an 
open stratum of Pinus wallichiana and Quercus semicarpifolia. This type of forest is 
quite common in the moderately dry areas of central Bhutan. The Tsenden storey 
is superimposed, forming an open canopy upto 15 meters above the upper limit of 
the oak and pine crowns. Depending on slope angle and degree of disturbance, 
the Tsenden canopy can be closed or very sparse. The number of vascular plant 
species occurring with Tsenden forests varies widely according to moisture content 
of the site (hygric/humid and driest habitat). A fairly dry stand was recorded on the 
southwest facing rocky spur in Chuselumba, where Tsenden trees grow in open Pinus 
wallichiana-Quercus semicarpifolia forest with a sparse Laurophyllous understory 
and grass-dominated ground layer. On the wet side of the hygric range on the north 
facing slope of Nyechhu Phug (2650 masl) in Wangdue, Tsenden occurs in mixed 
Hemlock forests with Acer sikkimense, Betula utilis, Quercas lameso and Quercas 
semicarpifolia in the main canopy and a fern and tall-forb-dominated herb layer on 
mossy ground. At Si Chu/Pho (2030 masl), which has northern exposure, Tsenden 
accompanies warm broadleaved forests with Castanopsis tribuloides, Schima 
wallichii, Michelia sp. With Quercus lanata occurring in the upper limit of the Tsenden 
forest.

Eco-physiologically, the Tsenden prefers the humid end of the hygric range of 
Pinus wallichiana for faster growth and better establishment. The structure of 
Tsenden forests seems highly diverse. There is no characteristic indicator species 
accompanying the Tsenden in all communities. Tsenden appears to be an accidental 
addition to fl oristically quite different forest communities, comparable to the Blue 
Pine (BG-SRDP report, 1999). 

3.1. Structure of Natural Tsenden Forests

In order to gain modest understanding of structural dynamics of the natural Tsenden 
stands, the team has measured the diameter and height of Tsenden as well as 
associates tree species in three natural stands out of eleven natural Tsenden stands 
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identifi ed through survey in four districts. A total of 12 circular plots (4 plots per 
natural stands) with 12.62 meters radius were laid randomly in three different natural 
stands (viz. Chuselumba, Nychhu Phug and Kangpara). With the diameter class data 
obtained from 12 plots, a diameter distribution graph was prepared taking diameter 
along x-axis and number of trees along y-axis. It was observed that there is more 
number of Tsenden as well as associates tree species in lower diameter classes and 
fewer trees in higher diameter classes but this result is not conclusive as the n-value 
is very small.   

Figure 5: Structure of Natural Tsenden Forests in Bhutan

3.2. Structure of Plantation Tsenden Forest

The graph below represents the structural dynamics of plantation Tsenden forests 
and it portrays similar trend in diameter class distribution with natural stands. 
It indicates that the plantation Tsenden has lot of young individuals which are in 
the rapidly growing phase and really fewer numbers of mature trees. This graph 
provides only the glimpse of plantation Tsenden forests structure in Bhutan and not 
the exhaustive structural pattern as it is based on minuscule data set (n=1911). 

1  Number of trees measured at breast height diameter within the plots 
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Figure 6: Structure of Plantation Tsenden Forests 

3.3. Structure of Lone Tsenden Trees

The lone Tsenden structural graph was prepared using the diameter data collected 
from the fi eld (n=912). It illustrates the normal distribution curve pattern with more 
number of trees within 60-180 centimetres diameters at breast height and less 
number of trees on the two extremes. 

Figure 7: Structure of lone Tsenden Trees in Bhutan
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Table 11: Trees, shrubs and herbs species found in the Tsenden forests in the wild 
and plantation areas

Tree species Shrub and herb species

1. Quercus semicarpifolia

2. Quercus lanata

3. Quercus graffi thii

4. Pinus wallichiana

5. Pinus roxburghii

6. Castanopsis hystrix

7. Castanopsis indica

8. Toona ciliata

9. Alnus nepalensis

10. Rhus chinensis

11. Rhus succedanea

12. Juglans regia

13. Erythrina arborecens

14. Persea bootanica

15. Populus ciliate

16. Schima wallichii

17. Salix butaneasis

18. Nisha japonica

19. Lindera heterophylla

20. Eurya cerasifolia

21. Rhododendron arboretum

22. Toricellia tilifolia

23. Symplocus lucida

24. Symplocus glomerata

25. Euphorbia pulcherrima

26. Magnolia campbellii

27. Acer sikkimense

28. Eriobotrya hookeriana

29. Tetracentron sinen 

30. Artemisia bulgaries

31. Pteridium spp.

32. Daphne bholua

33. Viburnum erubescens

34. Euphorbia himalayansis

35. Rosa sericea

36. Rosa microphylla

37. Rubia cordifolia

38. Rubus ellipticus

39. Elshotzia fruitcosa

40. Euphorbia graffi thii

41. Synoglosum spp.

42. Eleagnus parvifolia

43. Arisaema spp.

44. Buddleja asiatica

45. Anaphalis contorta 

46. Persicaria chinense
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Historical, Cultural and 
Religious Signi� cance 

of Tsenden 4
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4. Historical, Cultural and Religious Signifi cance of Tsenden

The Tsenden is fi rmly rooted in Bhutan’s mythical and historical past, and closely 
associated with religious and cultural life. Historically, Bhutan was known by many 
names and one such name is ‘Lhomon Tsendenjong’, the Southern Land of the 
Cypress, perhaps given by Tibetans in the past. When Bhutan joined the United 
Nations in 1971, the Tsenden was designated as Bhutan’s national tree along with 
other national symbols.

Tsenden wood is embedded in the fabric of Bhutan’s culture. Its unequalled strength, 
durability and uniform length have made it the fi nest and most widely sought 
construction material for dzongs and monasteries throughout the centuries. The 
sacredness of the Tsenden means that every part of the tree is treasured and used, 
whether it is as timber for construction or bark and leaves for incense and medicines.
Many spectacular and magnifi cent lone specimens are found near temples and 
monasteries across the country and most of these are associated with famous 
Buddhist spiritual masters and scholars. The Tsenden tree is believed to have been 
fi rst brought to Bhutan by Guru Rinpoche in the form of his walking stick or staff. 
For example, the huge and ancient Tsenden trees at Kurjey Lhakhang in Bumthang 
and at Nabji Lhakhang in Trongsa are popularly believed to be the walking sticks of 
Guru Rinpoche, dating back to his visit to Bhutan in the 8th century. Other Tsenden 
trees near monasteries and temples are either believed to be the walking sticks of 
Zhabdrung Namgyel, Lam Drukpa Kuenley, Lam Phajo Drugom Zhigpo or to have 
been planted by other renowned ancient Buddhist masters, Je Khenpos (chief abbot 
of monastic body), or heads of the local monasteries in the past.

Many of the signifi cant lone Tsenden trees found in and around villages in different 
regions are believed to be the sacred abodes of local guardian deities. Bhutanese 
pay deep respect to such trees. These Tsenden trees are adorned with prayer fl ags 
and ribbons. Annually, people of that particular locality will perform elaborate rituals 
under the designated Tsenden to please the deity for the well-being and prosperity 
of the village. Failure to perform such rituals is believed to bring ill fortune to the 
villagers in that particular year. The fear of reaping poor harvests and sickness or 
loss of lives for both humans and livestock ensures that such festivals and rituals 
continue to be held.

As part of the Tsenden survey and mapping project, an education and awareness-
raising documentary fi lm on Tsenden was made and distributed nationwide and 
broadcasted on Bhutan public television. The historical, cultural and religious 
signifi cance of the Tsenden was explored in-depth in this documentary fi lm. 
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5.  Threats and Conservation Concerns

Of numerous threats and conservation concerns that may be affecting the sustainable 
management of Tsenden Forests in Bhutan, four of them seemed to be exerting 
paramount pressures to the persistence of Tsenden forests in Bhutan. These threats 
and conservation concerns are: 

I. Excessive Logging: The excessive timber logging for construction and 
renovation of dzongs and important monuments in the country has been a major 
threat to the existence of natural Tsenden stands in the past, and pressure for 
good Tsenden wood for construction continues. Most of the accessible trees 
have been logged for the reconstruction of dzongs and monasteries, of which 
there are some 2,002 such sacred structures in Bhutan. Many of these require 
frequent maintenance and renovation, putting pressure on available Tsenden 
resources. 

Plate 13: Illegally felled and converted Tsenden logs in the interior of Nyi Chhu Phug 
natural stand at an altitude of 2560 masl (March 2012)

In the past Tsenden was probably preferred for house construction, as long as 
suitable trees were within reach or a river could be used for transport (BG-SRDP 
report, 1999). Even today Tsenden shingles are preferred roofi ng material for 
anyone who can get them and cannot afford the more environmentally friendly CGI 
sheets for roofi ng. Advances in modern transport facilities and cable cranes have 
facilitated the exploitation of remaining Tsenden forests. There is serious danger of 
these disappearing in the coming years if necessary precautions are not taken to 
conserve and safeguard remaining natural-growth Tsenden forest areas. As a result, 
Bhutan’s natural-growth Tsenden trees are endangered in the wild. Today Tsenden 
can only be found in remote and diffi cult-to-reach places, or else near well-guarded 
monasteries. 
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II. Forest Fires: In addition to logging for construction, persistence and future 
regeneration of Tsenden forests may be threatened by frorest fi res. At least 
one century of fi re protection is necessary for the production of valuable timber 
and high biodiversity in Tsenden forests (Miehe et al. 1999).

Plate 14: Remnants of fi re-burnt Tsenden trees found in Merdha, Kangpara and 
Chuselumba, Wangdue Phodrang natural stand (April 2012)

III. Cattle Grazing: A third possible threat to Tsenden regeneration may be 
cattle grazing. Logging and woodcutting trails provide easy access for cattle 
to reach Tsenden regeneration areas where they may browse on Tsenden 
saplings as well as trample the young seedlings. In Chuselumba, Tsenden 
seedlings in logged areas were less resistant to browsing than were Blue Pine 
seedlings. However, more research needs to be done to determine the effects 
of browsing by cattle and other wild ungulates on Tsenden.

IV. Limited Drought Tolerance at Seedling Stage: Another probable, but little 
studied, threat to natural Tsenden forests is low seed vitality and limited 
drought tolerance at the seedling stage. In most natural stands, there is strong 
competition between Tsenden and Blue Pine during early stages of growth. 
Tsenden seems not to grow as fast or tall enough to shade out Blue Pine 
in later stages. The die-back of mature Tsenden could be another worrying 
phenomenon and potential threat to the existence of natural Tsenden forests 
in Bhutan that has been observed in almost all the locations where Tsenden 
naturally occurs (see plate 15). 
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Plate 15: A die-back of mature Tsenden trees in Nyi Chhu Phug, Wangdue Phodrang 
at an altitude of 2540 masl (March 2012)

The ecological observations made through this study and previous studies suggest 
that the conservation of natural Tsenden forests in Bhutan will bear real 
challenge because of many diffi cult ecological questions will need to be answered 
before appropriate conservation measures can be implemented. The historic 
distribution of Tsenden is very diffi cult to assess as few written documents exist 
and pollen analysis cannot differentiate among various species of the Cupressaceae 
family. Nevertheless, immediate action is necessary to prevent the disappearance of 
the remaining natural stands. 

Regarding conservation threats to signifi cant lone trees, the challenges are those 
of valuing, documenting and maintaining knowledge concerning the cultural and 
historical signifi cance of Tsenden trees in order to protect them from development 
threats, and in providing appropriate care and maintenance for ancient specimens.
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Recommendations 6
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6.     Recommendations

6.1.   Protection of Tsenden Forests 

Strict protection is needed to safeguard the remaining Tseden natural stands as 
majority of the stands are following outside the protected areas of the country. 
Tsenden should be included as a top conservation priority in Bhutan’s national policy, 
in the same or equivalent category as rare medicinal plants and endangered species. 
It should be listed as a scheduled species following detailed studies on the impacts 
and ramifi cations of such a listing. Immediate actions should include: 

 Complete restriction (with the possibility of review on a case-by-case 
basis) on logging activities in natural Tsenden stands until further research 
is conducted and ecological dynamics are better understood.

 Restriction of plantation Tsenden logging to the timber quantities needed 
for the maintenance of historic structures of national importance, until 
a scientifi cally founded management plan for the sustainable use of 
Tsenden forests is available. 

 Strict control on the procedures to be followed while conducting the 
necessary minimum logging activities, including care to be taken that 
future  seed trees are left in the top storey, that any logging is avoided on 
steep fl anks with high risk of erosion, etc. 

 Restriction on grazing by cattle in natural Tsenden areas until effects on 
Tsenden regeneration is studied. 

 Logging activities on plantation Tsenden forests should be accompanied 
by reforestation measures similar to the FMU model. Priority should be 
given to Tsenden raised from local seed in cooperation with the relevant 
research institutes. Logging procedures should also optimize on the 
opportunity to collect mature cones in large quantities from vital trees as 
the crowns of standing trees are rarely within reach. 

 Conservation of genetic variety of indigenous Tsenden through seed 
banks. 

Further, there is an urgent need for documentation, conservation and care of signifi cant 
lone Tsenden as many of these trees get removed due to developmental activity. 
A detailed documentation of the historical and cultural signifi cance of outstanding 
individual trees throughout Bhutan should be conducted with the relevant agencies, 
including analyses of their current health and potential threats to their continued 
survival. Traditional beliefs and concerns of the local people should be taken into 
consideration. Conservation and care should be provided to the relevant institutions 
for the continued stewardship of these living national treasures.
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6.2.   Research 

Considering the quantity of large-sized timber required for the restoration of important 
historical monuments, Tsenden should become a focus for basic and applied forestry 
research in Bhutan. Well-written management plans based on scientifi c information 
for the sustainable use and conservation of Tsenden forests are needed urgently. 
As almost nothing is known about the ecology and regeneration dynamics of the 
Tsenden, research work should be closely linked to practical forest conservation and 
management and can primarily be conducted by Bhutanese foresters and scientists/
researchers. Essential areas of research that would yield necessary information for 
the sustainable utilization and conservation of Tsenden forest are:

I. Impact of forest fi re on Tsenden regeneration: Long intervals of forest fi re 
are likely to favour the initial spread of Tsenden as a pioneer species. On the 
other hand, the extension of Tsenden-covered areas is limited by too frequent 
fi res, grazing and woodcutting (BG-SRDP report, 1999). There is therefore a 
need to investigate the frequency of fi re and other disturbances necessary to 
maintaining healthy populations of Tsenden in the wild.

 
II. Drought tolerance of Tsenden seedlings: A few limited studies conducted in 

the past have indicated that Tsenden seedlings are less drought tolerant when 
compared with Blue Pine (Miehe et al. 1999). Aplenty of Tsenden seedlings 
observed on the suitable substrate but rarely older saplings by Miehe and his 
team in 1999 in the harvested area of Chuselumba, Punakaha, is an indication 
that seedlings die after the fi rst monsoon. A systematic long-term study of 
micro-habitat preferences and drought resistance of Tsenden and Blue Pine is 
necessary for scientifi cally-based sustainable management of native Tsenden 
plantations in Bhutan. 

III. Soil preference and competition for light: There is little information on soil 
types and substratum necessary for vigorous Tsenden germination and better 
survival in the wild. Furthermore, light is an essential abiotic ecological factor 
vital for the growth and establishment of conifer saplings but the amount and 
intensity of light requirement differs from species to species. Therefore, study 
on these factors will yield extremely useful ecological information for long-term 
management of the Tsenden forest. 

IV. Impact of browsing: Systematic counts on permanent observation plots are 
necessary in order to understand the magnitude of the impact of grazing and 
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browsing on the survival rate of Tsenden seedlings. It is assumed that both 
cattle and wild ungulates eat Tsenden seedlings accidently with other palatable 
herbs and those other Tsenden seedlings are decimated through trampling.  

 
V. Assessment of Tsenden Forest Growing Stock and Growth Rate Studies: 

Because the main refuges for Tsenden are steep rocky fl anks, common forest 
inventory methods cannot be applied to Tsenden assessment. Additionally, 
diffi culties in mapping Tsenden forests are increased by the fact that to date, it 
has not been possible to distinguish the Tsenden from other conifers via satellite 
images or aerial photography (D.B. Dhital, FRMD).Therefore, any extrapolation 
with GIS and remote sensing techniques remains unrealistic for the time being. 

 
 Although inventory and mapping of natural stands, plantations and signifi cant 

lone Tsenden in Bhutan has been completed and the extent of its distribution 
has been mapped through this study, there remains an urgent need to carry out 
growing stock assessment for both natural and plantation Tsenden forests. This 
is fundamental for the management and conservation of relict Tsenden forests. 
Through knowledge of the extent and accessibility of different populations the 
over-exploitation of small natural stands can be avoided and informed decisions 
can be made on limited timber extraction where it is ecologically feasible and 
justifi ed. Growth rate studies on both natural and plantation Tsenden forests 
will add value to developing robust and dynamic management plans for the 
sustainable utilization and conservation of Tsenden forests in Bhutan.

VI. Tsenden Germination Experiments: Tsenden seeds from natural stands are 
collected and distributed every year to various institutions and organizations 
by Social Forestry and Extension Division of Department of Forests and Park 
Services for raising seedlings in the nursery, however, there are no documents 
describing the rate of germination, seed viability and micro-site preferences. 
There is a need for specifi c study on Tsenden seed germination rates, 
seed viability, seed collection season and sites, sowing time and micro-site 
preferences for promotion of Tsenden forests through plantation. 

 Seeds can be collected from different relic Tsenden forests and tested in different 
habitats and altitudes. An establishment of seed provenances (plantations 
of Tsenden from different areas serving as future seed resources) could be 
another healthy initiative that can be taken up immediately for conservation and 
future propagation purposes.
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VII. Studies of the Natural Regeneration of Tsenden on Permanent 
Observation Plots: These studies are urgently needed for the elaboration of 
sustainable management strategies for Tsenden forests. It is uncertain whether 
natural Tsenden regeneration occurs in mature forests where selective logging 
is undertaken. Preliminary observations made by the survey team of the BG-
SRDP project in 1999 suggested that clear-cutting (including the broadleaved 
undergrowth) and subsequent plantation gives more promising results. It would 
be benefi cial to test these assumptions on permanent observation plots. The 
main variants to be studied are: 
 Undisturbed mature forest: Tsenden regeneration may be hampered 

during the observation period until the top canopy trees break down or fi re 
occurs in the area. If Tsenden trees germinate, the fate of the seedlings 
can be monitored. 

 Tsenden forests where selective logging was conducted in the past: 
permanent observation plots should be laid down to examine Tsenden 
regeneration under the shade of older Tsenden trees with few canopy 
gaps. 

 Tsenden forest with clear cut patches: plots where young Tsenden are 
already established should be selected and compared to plots where 
Tsenden have not yet germinated. Where cattle are present, exclusion 
plots should be included to study the effects of cattle browsing and 
trampling on Tsenden regeneration.

 Recently burnt areas: suitable sites where recent fi res have occurred in the 
relic Tsenden forests (most probably Si Chu/Pho Chu confl uence, where 
fi re-burnt parts of the Tsenden forest are accessible) may be selected to 
study the successional dynamics of Tsenden forests. 

 
 Due to the sparse regeneration of Tsenden in logged areas, the standard 

size of observation plots used in Bhutan may need to be increased. Some 
standard measurement parameters may be omitted to augment the feasibility 
of recording within a realistic timeframe. 

VIII. Taxonomic and Genetic Studies: Identifi cation between different species 
of cypress (especially between Cupressus corneyana and Cupressus 
cashmeriana) based on morphological and physiological characteristics are 
very diffi cult. Taxonomic differences can only be identifi ed in female cones 
and leaf branchlets that have been observed minutely or microscopically. The 
genetic variation of Bhutanese Tsenden (planted holy trees, trees from relict 
forests) in comparison with Indian cultivars can possibly be accessed through 
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isogyme analyses and may yield interesting results. Such a study at the genetic 
level would contribute towards solving the problem of taxonomic identifi cation/
differentiation among different species of cypress and the conservation 
of native Tsenden in the gene bank at the National Biodiversity Centre in 
Serbithang. These studies should include specimens of the Indian Tsenden 
cultivar (Cupressus cashmeriana) to assess the degree of relationship with the 
Bhutanese Tsenden (Cupressus corneyana). 

6.3. Management of Plantation Stands

In promoting healthy endemic Tsenden forests through plantations, the Social 
Forestry and Extension Division (SFED) should consider the risks and disadvantages 
of raising monoculture forest. Normally, monoculture forest is vulnerable to a variety 
of diseases and pest epidemics. In addition, like most conifer species, Tsenden 
have allopathic effects on other vegetation, preventing undergrowth. It is therefore 
very crucial to encourage mixed plantations for better success and viable Tsenden 
populations. 

The SFED should carry out a detail investigation of ecological conditions of identifi ed 
plantation sites prior to establishment of Tsenden plantations. These plantations must 
follow well-developed management and monitoring plans for sustained production of 
Tsenden timber resources to meet the ever increasing demands of construction and 
renovation of sacred monuments in Bhutan.  
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Annexure 2: General Structure of Natural Tsenden Forests in Bhutan

Annexure 3: Structure of Natural Tsenden Stand in Nychhu Phug, Wangdue Phodrang
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Annexure 4: Structure of Natural Tsenden Stand in Chuselumba, Wangdue Phodrang

Annexure 5: Structure of Natural Tsenden Stand in Kangpara, Trashigang
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