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The Himalayan yew (Taxus baccata L.) is widely but
sparsely distributed along the cool temperate belt
between 2600 and 3300 m asl of the Nanda Devi Bio-
sphere Reserve (NDBR), Garhwal Himalaya. Tradi-
tionally, the bark of this plant is used for preparing
beverages locally called Namkin Chay, medicines and
its wood as a timber in various regions of the Hima-
laya. However, due to its excessive collection for use in
anti-tumour and anti-cancer drugs, the population of
this species has been reduced to a large extent. A study
carried out between April 1997 and October 2000
showed that the trees with average girth of 10-90 cm
were damaged through bark-stripping practices. The
average consumption and collection of the bark was
estimated to be 1.7 kg/family/year in the buffer zone
villages of NDBR. It was noticed that the growth and
survival of this species declined significantly when the
bark was removed beyond a limit of average bark
thickness (0.43 cm). Since bark collection is an impor-
tant traditional activity and directly linked with the
health and livelihood of the local people, it cannot be
banned or stopped. It is suggested that if bark-
removing practices are applied appropriately with
minimum depth of 0.2-0.3 cm from around the cir-
cumference of the trees (>40 ¢cm cbh trunk) in
a scattered manner, there will be minimum harmful
effect on growth and survival of the trees. This paper
describes the indigenous uses of Taxus baccata, impact
of bark removal on survival and appropriate strate-
gies for conservation/management of this species.

TAXUS baccata L., Himalayan yew, locally known as
‘Thuner’ in various parts of the Western Himalaya, has
greater economic and medicinal values than the other
gymnosperms in the region. Taxus as an understorey tree
is found in temperate forests in the Pacific, north-west of
North America, East Asia, North Africa and EuropeM. In
India it is widely distributed in the temperate zone of
Himalaya between 1800 and 3300 m above mean sea
level'. It is a late successional species and grows in its
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natural habitat in Nanda Devi Biosphere Reserve
(NDBR), Garhwal Himalaya, particularly on the north—
north-west slopes. It is closely associated with Betula
utiliz, Abies pindrow, Acer caesium and Pinus wallichiana,
and also found in small patches under the Quercus sene-
carpifolia and Rhododendron arboreum association in
other parts of the Himalaya’. T. baccata received much
attention during the recent past because its leaves and
bark are the prime source of taxol, a potent anti-cancer
drug®®. Taxol was first isolated from the bark of Taxus
brevifolia®, but in India and other parts of the world
pharmaceutical companies have succeeded in isolating
it from the leaves. The presence of taxol has also been
examined in the leaves, stem and bark of several Taxus
species, including T. baccata'®. In the Unani system of
medicine, the extract from the bark and leaves of T.
baccata was the source of a drug Zarnab, used for the
treatment of various disorders'. The paste prepared from
its bark is applied as a plaster on fractured bone. It is also
applied externally on the forehead to provide relief from
headache''. The extract from the bark and leaves is also
used for the treatment of various diseases like bronchitis,
asthma, poisonous insect bites and also as an aphro-
disiac'®. The inhabitants of the buffer zone villages of
NDBR have been collecting the bark of T. baccata mainly
for making traditional tea and for curing cold and
cough, for a long time. Tolchha and Marcha Bhotia sub-
communities of NDBR and other traditional societies of
the Himalaya used its leaves for thatching and wood
carving, house construction and for the preparation of
honey-bee shelter””. However, during the recent past, due
to over-exploitation of this species legally or illegally for
a variety of purposes, it is facing danger of extinction in
different regions'> ",

The main reasons for the decline of yew populations
globally are widespread deforestation, selective felling
of yew and grazing®'®'". T. baccata is very sensitive to
forest fire and easily dries with ground fire'®. Degradation
of old populations and low regeneration in its natural
habitat are the main problems in the conservation of
T. baccata. Therefore, the present study was undertaken
(i) to understand the patterns of its uses, quantify the bark
extraction/collection and its impact on survival; and (ii) to
develop strategies for conservation and management in its
natural habitats.

The study area is located in the buffer zone of NDBR
of Garhwal region (Central Himalaya). NDBR is situated
between 30°17’N and 30°41’N latitude and 79°40’E and
80°05’E longitude and covers an area of 624.62 km” core
zone and 1612.12 km? buffer zone. Recently, the total
area of the NDBR has been increased from 2336.74 km®
to 5800 km” (Figure 1). The climate of the area is typi-
cally temperate, monsoonal and divisible into three
seasons, i.e. long winter, short summer and rainy. Average
rainfall is 929 mm. About 47% of annual rainfall occurs
over a short period of two months (July and August).
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Monthly maximum and minimum temperature ranges
between 24°-14°C and 7.5°-3°C, respectively. The area
is geo-morphologically young and tectonically active'
Geologically, parent material is crystalline rocks, includ-
ing mica schist, garnet mica quartz schist and mica quartz.
The soil is generally friable, black-to-brown in colour,
loam-to-sandy loam and well-drained. Frozen ice soil is
also found in the valley or deep-shaded places in the
months of April and May.

The people in these villages belong to two ethnic
groups, viz. Indo-Mongoloid (Bhotiya tribals) and Indo-
Aryan. The people inhabiting the buffer zone villages of
NDBR located in the Chamoli part belong to the Tolchha
community, which is one of the three sub-communities of
the Bhotiyas. Except the residents of Reni, Peng, Lata and
Tolma villages, all Tolchha—Bhotiya households have two
permanent dwellings, one in the high altitudes between
2400 and 3500 masl and other in the lower valleys
(outside the buffer zone of NDBR) between 800 and
1500 m asl. This community has its own culture, tradition
and religious beliefs. The major occupation of this com-
munity has been sheep rearing and agriculture, with the
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latter gaining importance over pastoralism in contempo-
rary time. The total number of households in ten buffer
zone villages (Chamoli part) was 419, with a total popula-
tion of 2253 of which 872 were adult male, 721 were
adult female and 752 were children below 15 years of age.
The average family size was 5-6 persons. In 2000-
3500 m asl elevation zone, rainfed cultivation on terraced
slopes is the common agricultural land use. Almost all the
households are involved in agriculture through subsis-
tence farming. Livestock comprises cows, bullocks,
sheep, goat, horses and mules. The average number of
animals per family was 19.5. All the households depend
entirely on forests for fuel, fodder, timber and leaf litter
for organic manure. Many plant species are used in tradi-
tional health care system.

A study has been carried out over a period of three
years (April 1997 to October 2000) in the natural habitat
of the T. baccata as well as in the buffer zone villages of
NDBR. In nature, the T. baccata population regenerates
through seeds'. Seeds are surrounded by red, fleshy edible
aril, have a long range of dispersal by means of birds,
monkeys and sometimes through humans too. Seeds also
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Table 1. Average Taxus baccata bark collection kg/family/yr (X + SD) on dry weight basis for preparation
of traditional tea by the buffer zone villagers of NDBR. Values in parenthesis are the number of
households surveyed in the study area

Family class Small (1-4 persons) Medium (5-8 persons) Large (> 8 persons)

Poor 0.868 + 0.256 (35) 1.233 £ 0.348 (45) 2.8 +0.204 (10)
Medium 0.911 + 0.3 (42) 1.406 + 0.459 (70) 2.23 + 0.46 (15)
Rich - 1.825 £ 0.33 (15) 2.3+£0.23(8)

germinate in open canopy site between the forests, but do
not survive. Low regeneration and recruitment of this spe-
cies are because of grazing by goats, chilling injury, direct
sunlight and fire, which are common in the Himalayan
region. Data were collected to assess the consumption
pattern of T. baccata bark used for traditional purposes by
the Bhotiya tribal community. Anthropogenic pressure
was also assessed, particularly on its bark, in the forest in
terms of removed bark quantity (g/tree on dry weight
basis) for different girth classes (10-50 cm and 50—
90 cm cbh, i.e. circumference at breast height) during the
study period. Besides, the total quantity of bark collected
and consumed throughout the year by local people was
quantified during the year on the basis of personal obser-
vations and by adopting weight survey method”’, in about
240 households which represent 60% of the total buffer
zone villages. During the observation period, we visited
each sampled household to collect information on the
amount of T. baccata bark collected for the year. The
dried bark was weighed using a top pan balance with the
capacity of one kg. All these households were surveyed
and grouped into three categories, i.e. (a) small family
(with 1-4 members); (b) medium family (5-8 members);
and (c) large family (> 8 members). These families were
also categorized (viz. poor, medium and rich) based on
their income earned through various sources as well as
based on land holding, number and kinds of animals
owned and employment status.

The two sites, each of 2 ha forests plots represented by
T. baccata population and other associated species, i.e. B.
utiliz, P. wallichiana, A. pindrow and Populus ciliata,
was selected near Lata and Tolama villages to assess
the impact of bark removal on its survival. In each of the
two sites, 5 transects (100 m length, 10 m width) along
the slope were laid. Each transect was divided into 10
plots of 10 m x 10 m size and in each plot, girth at breast
height (i.e. 1.30 m above ground level) and the number of
trees (cbh >31.5 cm) were measured. Within a plot, one
quadrat of 5m x5 m was randomly laid to enumerate
saplings (height > 20 cm and cbh <31.5 cm) and within
this, one quadrat of 1mx 1 m was randomly laid for
enumeration of seedlings (height <20 cm). Frequency,
density and basal area values were calculated. Importance
value index (IVI) was derived as a sum of relative fre-
quency, relative density and relative basal area for each
species”!
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Figure 2. Taxus baccata tree from which a complete strip of bark
was removed around the circuamference.

Before initiating this study, a meeting was organized in
these two villages and the villagers were requested to
visit the area for bark collection in the presence of the
researchers. Frequent visits, once in a month between
April and October along with villagers to the study site
were made to assess the actual quantity of bark removed
and to see the process of debarking practised by the local
people. From November to March, villagers usually do
not collect the bark because of heavy snowfall in the area.
It was noticed that the bark is removed from the main tree
trunk in a different manner at various depths, which vary
in quantity among the individuals. The volume of
removed bark was estimated by measuring area and depth
of bark on debarked trees; 30 individuals from different
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girth classes were chosen. The measured volume of
removed bark was converted into g/tree on dry weight
basis and was averaged for two groups of girth classes,
1.e. 10-50 and 50-90 cm.

An assessment was made to observe survival percent-
age of T. baccata tree, particularly among those individu-
als from which the bark was removed at various depths,
i.e. up to 2 mm, 4 mm, 6 mm, and > 8 mm or beyond the
maximum limit of bark depth. Along with depth, debarked
area (25%, 50% 75% and > 75% around the circumfer-
ence up to a height of 2 m above the ground or depending
on tree bole straightness) was also considered to assess its
impact on survival. The observations were made for dif-
ferent girth classes from which the bark was removed.

The total (dried, uprooted and debarked) tree density of
T. baccata ranged between 50 and 62 trees/ha. The aver-
age collection of bark per family per year was about
1.7 +0.318 kg dry weight (Table 1). Large-size families,
belonging to all the income groups collect maximum bark
compared to medium and small size families, throughout
the year. Families of the poor income group totally
depend on bark of T. baccata for tea all around the year,
whereas rich families do not consume all the bark they
have collected but distribute them to their kin living out-
side, particularly in the plains. While working on this
aspect we found that there is no organized market avail-
able for selling Taxus bark in the area. However, due to
the demand illegal extractions are going on.

The bark of T. baccata was peeled off from the main
stem up to the height of 50-250 cm (depending on tree
bole) from the ground, with the help of sharp sickle
(Figure 2). The quantity of bark removed from the tree
was measured as an average volume of 825 cm’/tree
which is equal to 436 g dry weight for 10-50 cm girth
classes and 1624 cm’/tree (966 g) for trees with 50-90 cm
girth classes. The effect of debarking and browsing on 7.
baccata is poorly known though it is very susceptible to
browsing and bark-stripping by deer and has a strong
negative effect on recruitment and mature tree survival®> >’
Similar effect has been observed on 7. baccata trees in
NDBR, where bark-stripping has been done with the help
of a sharp sickle by inhabitants of the buffer zone villages
for traditional uses. They peeled off the bark from the
trunk as a whole girdle of bark around the circumference
or sometimes also in a scattered manner. During the
study, it was also noticed (not monitored) that the brows-
ing of Taxus seedlings by livestock, particularly sheep
and goats was common, and had a negative impact on the
growth of the seedlings.

Per cent survival after removing the bark from the trunk
in different girth classes as well as at different thicknesses
and areas is presented in Figure 3. Among the debarked 7.
baccata trees, survival was maximum when the bark was
removed to a depth of 0.2 cm in a scattered manner. The
maximum decline in survival was observed in those trees
from which the bark was removed beyond the limit of

‘DZS% W50% O75% OMore than 75%

120%

At 10-50cm cbh of trees

100% -

80%

Survival (%)

60% - {

40%

20%

0% 1+

2mm 4mm e6mm

At 50-90cm cbh of trees

2mm 4mm e6mm

Removed Bark thickness (mm)

Figure 3.
harvesting regimes.
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average bark thickness (0.43 cm) or as a whole ring on the
trunk. The effect of girdling on the tree trunk by removing
bark from around the circumference was observed and it
was noticed that the bark below the girdle dried and even-
tually died, which ultimately affects the growth and sur-
vival of the tree. Removal of bark (phloem) from the tree
trunk usually blocks the translocation of materials, which
is necessary for healthy growth and survival’**®. Depth of
bark removed is an important factor for the poor growth
of the tree, because once the bark is stripped-off up to the
cortex, the remaining part of the bark on the tree auto-
matically splits up, even up to the top crown. Besides,
bark-removing practices applied appropriately with mini-
mum depth of 0.2-0.3 cm from around the circumference
of the trees (> 40 cm cbh trunk) in a scattered manner,
will have minimum harmful effect on growth and survival
of the trees.

We have not found any correlation between bark
removal depth and families of different income groups
and sizes. Earlier, when there was not much demand tradi-
tionally, local people of the region used to collect/extract
the bark usunally from mature trees or trees with good
growth, so as to not harm the trees. But, during the recent
past, due to its legal or illegal extraction other than tradi-
tional uses, people do not even spare saplings or juvenile
trees, which has a negative impact on the survival and
growth of this species.

Taxus has very less or negative response to recovery or
recruitment once the bark is peeled-off in a strip or as a
whole ring from the trunk. The local population of NDBR
buffer zone villages has been using bark of Taxus in tradi-
tional tea to cope with very cold climatic conditions of the
area, for a long time. Since bark collection is an important
traditional activity and directly linked with the health and
livelihood of the people, it cannot be stopped or banned.
However, in view of its large-scale collection legally or
illegally, the people of the region should be made aware
through conservation and environmental education pro-
grammes of sustainable harvest of bark and the harmful
effect of debarking or girdling on the trees. Efforts in this
direction are in progress. The regeneration and conserva-
tion of Taxus could be improved if all beneficiaries of the
area participate and jointly act to protect, manage and
adopt sustainable and appropriate techniques for the
extraction/collection of bark and other useful parts.
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