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INTRODUCTION

Wild plant species form the foundation of healthcare practices throughout much of Asia. This is particularly
true in the case of traditional medicine practices, including codified systems such as traditional Chinese
medicine, Ayurveyda, Siddha, Unani and Tibetan medicines, and more localised healthcare traditions.
Asia’s wild plants also form a critical component of ‘modern’ healthcare practices. Compounds such as
reserpine from Snakeroot Rauvolfia serpentina and paclitaxel from Himalayan Yew Taxus wallichiana
have important pharmaceutical uses in Europe, North America and more widely. Some medicinal species
are also in demand for their aromatic properties, the use of the oil of Jatamansi Nardostachys grandiflora,
for example, appearing in written texts dating back over a thousand years. Still others, including Red
Sanders Pterocarpus santalinus, are also valued for their timber.

Wild plant species also form an important component of livelihood strategies in Asia, with wild collection of
medicinal and aromatic plants providing a critical source of income in many areas. This is particularly true
in areas such as the high alpine regions of the Himalayas, where agricultural outputs are low and there
are few other opportunities for income generation.

The combined and in many cases increasing demand for Asia’s medicinal plants and the consequent in-
crease in the rate of collection are having a negative impact on the wild populations of many species, to
the point that some species are now considered to be threatened with extinction. National governments
throughout the region have responded by establishing various systems of collection and trade controls to
bring wild collection within sustainable levels. Governments, non-governmental organizations and in some
cases the private sector have also begun investing in cultivation of certain species to meet demand. In
order to help ensure that international trade was both sustainable and in accordance with national legisla-
tion, member countries of the Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES) have also established international trade controls for some Asian medicinal species.

Earlier reviews of the status, wild collection and trade of a number of CITES-listed medicinal plant species, in-
cluding those mentioned above, found that implementation of collection and trade controls was generally low,
and in some cases nearly non-existent. Not surprisingly, there were also indications of continuing declines in
wild populations despite these regulatory efforts. In order to support efforts to improve the management and
conservation of medicinal plant species in trade, in 2004, the German Federal Agency for Nature Conservation
(Bundesamt fiir Naturschutz, BfN) contracted TRAFFIC to undertake a study of the status, use, trade and trade
controls for seven Asian species. Four of the seven, Elephant’'s Foot Dioscorea deltoidea, Pterocarpus santa-
linus, Rauvolfia serpentina and Taxus wallichiana, had already been reviewed by BfN as a contribution to the
CITES Significant Trade Review process (SCHIPPMANN 2001). A further two, the Himalayan species Nar-
dostachys grandiflora and Kutki Picrorhiza kurrooa, were previously reviewed by TRAFFIC under contract to
the CITES Secretariat, also as part of the CITES Significant Trade Review Process (MULLIKEN 2000). That
study also reviewed the trade in Neopicrorhiza scrophulariiflora, closely related and similar to Picrorhiza kur-
rooa and also referred to and traded as Kutki. The seventh, Desert Cistanche Cistanche deserticola, was listed
in CITES Appendix Il in 2000 and has not been the subject of a previous review.

The present study was led by TRAFFIC, working with the Species Programme of IUCN — The World Con-
servation Union. Research support was provided by TRAFFIC offices in East Asia and Southeast Asia,
IUCN offices in Nepal and Pakistan, and independent consultants. Members of the IUCN/SSC Medicinal
Plant Specialist Group and other experts generously contributed information. The text of MULLIKEN (2000)
and ScHIPPMANN (2001) was used as the starting point for the study, with researchers seeking to augment
and update this information through a combination of literature reviews and web-based information
searches, expert interviews and compilation and analysis of CITES annual report and Customs data.

A summary of the overall findings of this research, based on a comparison of information available for
each of the seven species, is presented (MULLIKEN & SCHIPPMANN), followed by detailed assessments for
the individual species. The individual species accounts begin with information on the species’ taxonomy,
description, distribution, status and threats. This is followed by a review of available information on the
species’ medicinal and other uses, harvest and processing, cultivation, national markets and international
trade. Available information on illegal trade is presented, followed by a discussion of national and interna-
tional trade controls for the species. A brief overall analysis of the situation with regard to the species’
status and trade is provided as concluding text, followed by possible next steps that might be taken by
governments, particularly within range States, to address concerns identified. A list of country codes and
of abbreviations used to describe the origin of trade names are provided as annexes.
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It is hoped that this information will be useful to national governments, non-governmental organizations
working in the fields of conservation and development, and businesses concerned with the harvest, use
and trade of medicinal plants. More importantly, it is hoped that it will support efforts to manage harvest
and trade in a way that conserves wild species and ecosystems while meeting the current and future de-
velopment needs of the people most dependent on them.



METHODS

This study was led by TRAFFIC, working with the Species Programme of [IUCN — The World Conservation Un-
ion. Significant research support was provided by TRAFFIC offices in East Asia and Southeast Asia, offices of
the World Conservation Union (IUCN) in Nepal and Pakistan, and independent consultants. Members of the
IUCN/SSC Medicinal Plant Specialist Group and other experts also generously contributed information.

The species assessments build on the results of CITES significant trade reviews undertaken by
SCHIPPMANN (2001) for Elephant’s Foot Dioscorea deltoidea, Red Sanders Pterocarpus santalinus, Snake-
root Rauvolfia serpentina and Himalayan Yew Taxus wallichiana, and MULLIKEN (2000) for Jatamansi Nar-
dostachys grandiflora and Kutki Picrorhiza kurrooa. The text of SCHIPPMANN (2001) and MULLIKEN (2000)
was used as the starting point for the study, with researchers seeking to augment and update this informa-
tion through a combination of literature reviews and web-based information searches, expert interviews
and compilation and analysis of CITES annual report and Customs data. Such text was not available for
Desert Cistanche Cistanche deserticola, which was listed in CITES Appendix Il in 2000 and has not been
the subject of a CITES significant trade review.

Text from SCHIPPMANN (2001), MULLIKEN (2000) and, in the case of C. deserticola, information available
from other sources, was incorporated into a questionnaire designed to facilitate identification of out-of-date
or otherwise inaccurate information and information gaps, and to address these. The questionnaires were
provided to IUCN and TRAFFIC colleagues leading research within Asia, who used them to solicit input
from other experts as well as to guide their own research. This included literature searches and expert
consultations within China, India, Nepal and Pakistan, consultation with experts, including government
staff, within these countries, consultation with government staff within Myanmar and Thailand, and web-
based information searches.

Where the status of species has been reviewed making use of the IUCN Red List Criteria, the categories
arrived at as a result of those reviews and the version of the criteria used (1994, 2001) have been noted.
It is important to bear in mind that in some cases the reviews do not represent formal Red List assess-
ments, and further, relate to only one part of the global population. Further information on the Red List
can be found on www.redlist.org.

Data on international trade reported by CITES Parties (CITES annual report data) were obtained from the
UNEP-World Conservation Monitoring Centre, which maintains this information on behalf of the CITES
Secretariat. These are presented in the form of “comparative tabulations”, which allow comparison of trade
reported by exporting/re-exporting Parties with that reported by importing Parties. When considering these
data it is important to bear in mind that discrepancies in trade reporting by different countries, for example
reporting of the source of specimens in trade, may give the appearance that different shipments are in-
volved when this is not the case. In addition, Parties often report exports based on the date of permit issu-
ance; however, CITES export permits can be valid for up to six months, with the result that they may be
issued and reported on in one year by the exporting Party, but not reported on until the following year by
the importing Party. A guide to interpretation of CITES annual report data can be found on the UNEP-
WCMC website at www.unep-wcmc.org/citestrade/docs/Guide_v.6.0.pdf. A guide to the information con-
tained within the CITES data tables is provided in Annex 2.

Customs data compiled and maintained by national governments are generally not sufficiently detailed to
identify trade in particular medicinal species. Customs data for India represent an exception to this rule,
and contain information on imports and exports of several of the species covered by this study. These
data were obtained from the website maintained by the Government of India’s Export Import Data Bank,
Department of Commerce (http://dgft.delhi.nic.in). Customs data were also available and reviewed with
regard to exports of Nardostachys grandiflora from Nepal.

Information on the value of harvests and trade is provided in original currency where this was available,
with US dollar figures also provided, based on the conversion rate for the year to which the data relate,
when this was known. In cases where the year for a particular figure was not provided, the conversion rate
used was that for the year of publication. Currency data were not adjusted for inflation.

The species assessments were produced from this information by the authors, with ongoing consultation
with colleagues where clarification was required. Drafts of individual species assessments were sent to
CITES Management Authorities of key exporting range States for review, and also made available during
the 16th meeting of the CITES Plants Committee (July 2006). A full set of draft assessments was also
provided to the CITES Secretariat for review. Review comments were gratefully received from the Man-
agement Authorities of China, Nepal and Thailand.

Review of Seven Asian CITES-listed Medicinal Plant Species 7



The information provided herein reflects the hard work of Dr Uwe Schippmann and Asia-based IUCN and
TRAFFIC colleagues and other experts who were willing to give so generously of their time and informa-
tion. They deserve full credit for the breadth and depth of information in this report. Any errors of fact or
interpretation remain the sole responsibility of the authors.



CITES Medicinal Plant Species in Asia - Treasured Past, Threatened Future?

CITES MEDICINAL PLANT SPECIES IN ASIA — TREASURED PAST, THREATENED FUTURE?

Introduction

Wild plant species form the foundation of healthcare practices throughout much of Asia. This is particularly
true in the case of traditional medicine practices, including codified systems such as traditional Chinese
medicine, Ayurveda, Siddha, Unani and Tibetan medicines, and more localised healthcare traditions.
Asia’s wild plants also form a critical component of ‘modern’ healthcare practices. Compounds such as
reserpine from Snakeroot Rauvolfia serpentina and paclitaxel from Himalayan Yew Taxus wallichiana
have important pharmaceutical uses in Europe, North America and more widely. Some medicinal species
are also in demand for their aromatic properties, the use of the oil of Jatamansi Nardostachys grandiflora,
for example, appearing in written texts dating back over a thousand years. Still others, including Red
Sanders Pterocarpus santalinus, are also valued for their timber.

Wild plant species also form an important component of livelihood strategies in Asia, with wild collection of
medicinal and aromatic plants providing a critical source of income in many areas. This is particularly true
in areas such as the high alpine regions of the Himalayas, where agricultural outputs are low and there
are few other opportunities for income generation.

The combined and in many cases increasing demand for Asia’s medicinal plants and the consequent in-
crease in the rate of collection are having a negative impact on the wild populations of many species, to
the point that some species are now considered to be threatened with extinction. National governments
throughout the region have responded by establishing various systems of collection and trade controls to
bring wild collection within sustainable levels. Governments, non-governmental organisations and in some
cases the private sector have also begun investing in cultivation of certain species to meet demand. In
order to help ensure that international trade was both sustainable and in accordance with national legisla-
tion, member countries of the Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES) have also established international trade controls for some Asian medicinal species.

Earlier reviews of the status, wild collection and trade of a number of CITES-listed medicinal plant species,
including those mentioned above, found that implementation of collection and trade controls was generally
low, and in some cases nearly non-existent. Not surprisingly, there were also indications of continuing de-
clines in wild populations despite these regulatory efforts. In order to support efforts to improve the man-
agement and conservation of medicinal plant species in trade, in 2004, the German Federal Agency for
Nature Conservation (Bundesamt fiir Naturschutz, BfN) contracted TRAFFIC to undertake a study of the
status, use, trade and trade controls for seven Asian species (Table 1). Four of the seven, Elephant’s Foot
Dioscorea deltoidea, Pterocarpus santalinus, Rauvolfia serpentina and Taxus wallichiana, had already
been reviewed by BfN as a contribution to the CITES Significant Trade Review process (SCHIPPMAN
2001). A further two, the Himalayan species Nardostachys grandiflora and Kutki Picrorhiza kurrooa, were
previously reviewed by TRAFFIC under contract to the CITES Secretariat, also as part of the CITES Sig-
nificant Trade Review Process (MULLIKEN 2000). That study also reviewed the trade in Neopicrorhiza
scrophulariiflora, closely related and similar to Picrorhiza kurrooa and also referred to and traded as Kutki.
The seventh, Desert Cistanche Cistanche deserticola, was listed in CITES Appendix Il in 2000 and has
not been the subject of a previous review.

The present study was led by TRAFFIC, working with the Species Programme of IUCN — The World Con-
servation Union. Research support was provided by TRAFFIC offices in East Asia and Southeast Asia, [IUCN
offices in Nepal and Pakistan, and independent consultants. Members of the IUCN/SSC Medicinal Plant
Specialist Group and other experts generously contributed information. The text of MULLIKEN (2000) and
ScHIPPMAN (2001) was used as the starting point for the study, with researchers seeking to augment and
update this information through a combination of literature reviews and web-based information searches,
expert interviews and compilation and analysis of CITES annual report and Customs data. The resulting
document, Review of the Status, Harvest, Trade and Management of Seven Asian CITES-listed Medicinal
and Aromatic Plant Species (MULLIKEN & CROFTON, this volume) is published by BfN as part of the BfN Skrip-
ten series and available in hard copy from BfN and electronically from the BfN and TRAFFIC websites.

Although the number of species studied was small, their diversity in terms of life forms, use and trade pro-
vides a useful basis from which to consider issues associated with Asia’s medicinal plant trade more
broadly. The following presents some of the overall findings based on a comparison of information avail-
able for the various species. Recommendations for addressing what appear to be generic problems asso-
ciated with management of medicinal plant collection and trade, particularly in South Asia, are also pro-
vided.
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Table 1. CITES-listed medicinal plant species included in this review

Taxallife form Distribution/habitat Main part(s) used Entry into effect of CITES
medicinally listing; annotation at time
of writing*

Desert Cistanche Cistan- China, Mongolia Stems 19 July 2000
che deserticola (perennial Annotation #1
parasitic herb)
Elephant’s Foot Dioscorea | Afghanistan, Bhutan, Rhizomes 01 July 1975
deltoidea (deciduous per- | Cambodia, China, India, Annotation #1
ennial with annual climb- Lao PDR, Nepal, Paki-
ing stem) stan, Thailand, Viet Nam
Jatamansi Nardostachys Afghanistan (?), China, Rhizomes 18 September 1997
grandiflora (perennial Bhutan, India, Myanmar Annotation #3
herb) (?), Nepal, Pakistan (?)
Kutki Picrorhiza kurrooa India and Pakistan Rhizomes 18 September 1997
(perennial herb) Annotation #3
Red Sanders Pterocarpus | China (?), India, Pakistan Wood 16 February 1995
santalinus (tree) (?), Philippines (?), Sri Annotation #7

Lanka (?), Taiwan (?)
Snakeroot Rauvolfia ser- Bangladesh, Bhutan, Roots 18 January 1990
pentina (small, evergreen China, Indonesia, India, Annotation #2
perennial, semi-shrub) Lao PDR, Malaysia,

Myanmar, Nepal, Pakistan

(?), Sri Lanka, Thailand,

Viet Nam
Himalayan Yew Taxus Afghanistan, Bhutan, Bark and leaves 16 February 1995
wallichiana (small ever- China, India, Indonesia, Annotation #10
green tree or shrub) Malaysia, Myanmar, Ne-

pal, Pakistan, the Philip-

pines, and Viet Nam

Annotation #1 designates “all parts and derivatives, except: a) seeds, spores and pollen (including pollinia); b) seedling or tissue
cultures obtained in vitro, in solid or liquid media, transported in sterile containers; and c) cut flowers of artificially propagated plants”.

Annotation #2 designates “all parts and derivatives, except a) seeds and pollen; b) seedlings or tissue cultures obtained in vitro, in
solid or liquid media, transported in sterile containers; c) cut flowers of artificially propagated plants; and d) chemical derivatives and
finished pharmaceuticals”.

Annotation #7 designates “logs, wood-chips and unprocessed broken material”.
Annotation #10: designates “all parts and derivatives except: a) seeds and pollen; and b) finished pharmaceutical products”.

* A proposal to amend the CITES annotations for these species was accepted by the 14th meeting of the Conference of the Parties
to CITES (June 2007). As of 13 September 2007, the annotation for Cistanche deserticola, Nardostachys grandiflora, Picrorhiza
kurrooa, Rauvolfia serpentina and Taxus wallichiana is Annotation #2: "Designates all parts and derivatives except: a) seeds and
pollen; and b) finished products packaged and ready for retail trade”, and will take effect in September 2007. The annotation for Dio-
scorea deltoidea is now Annotation #1: “Designates all parts and derivatives, except: a) seeds, spores and pollen (including pollinia);
b) seedling or tissue cultures obtained in vitro, in solid or liquid media, transported in sterile containers; c) cut flowers of artificially
propagated plants; and d) fruits and parts and derivatives thereof of artificially propagated plants of the genus Vanilla." The annota-
tion for Pterocarpus santalinus is Annotation #7:“Designates logs, wood-chips, powder and extracts."

Key findings

There is a growing body of work related to the use and trade of medicinal plants in Asia, with numerous
NGOs, academics, government and intergovernmental agencies supporting and/or undertaking research.
However, wider understanding of the domestic and international trade continues to rely primarily on the
results of studies by NGOs and academics, with much of the work being very site specific. As a result, the
information on both the species and trade is patchy. Research efforts appear to have been greatest in Ne-
pal and India, with less work identified in other countries.

Status and threats

Somewhat surprisingly given their commercial importance and concerns regarding population declines,
information on the status of the species throughout their range was generally limited. Information on de-
clines and rarity appeared to be based largely on expert opinion, sometimes developed via Conservation
Assessment and Management Plan (CAMP) workshops organised by members of the IUCN/SSC Medici-
nal Plant Specialist Group. Population surveys appeared to be limited to a small number of sites, with little
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evidence of more widespread surveys to determine the status of the species at either the country or the
global level. This situation can be explained in part by the vast size and remoteness of the species’ habi-
tats. For example, the appropriately named Cistanche deserticola is found in arid areas in China and
Mongolia, while Nardostachys grandiflora, Picrorhiza kurrooa and Neopicrorhiza scrophulariifiora occur
across large areas of the alpine Himalaya.

Based on the information that is available, it appears that all seven species have declined in the wild ow-
ing to over-collection to supply domestic and foreign medicinal markets. As a result, all are also consid-
ered to be threatened with extinction in at least parts of their range, although only one, the tree species
Pterocarpus santalinus, has thus far been reviewed and classified as globally threatened (Endangered) in
the IUCN Red List. In some cases, P. santalinus being one example, the threat of harvest for medicinal
use appears to be secondary to that of harvest for other uses, e.g. timber and dyes. In only one case, that
of Cistanche deserticola, a parasitic plant, was collection from the wild not considered the primary threat;
here, the main threat was use of the host species, the trees Haloxylon ammodendron and H. persicum, for
timber, fuelwood and fodder.

Medicinal and other uses

All seven species are used in traditional medicines domestically and to some extent regionally. Several
species are used in more than one traditional medicine system. Kutki, for example, is listed in the Ham-
dard Pharmacopoeia of Eastern Medicine (Qarabadain-e-Hamdard), is used in Ayurveydic preparations,
traditional Chinese medicine, and traditional Tibetan medicine. Three species are also used in western
pharmaceutical products. Dioscorea deltoidea and Taxus wallichiana are exploited as a source of com-
pounds first identified and extracted from other species in the two genera. Paclitaxel, more widely known
by the trade name Taxol®, was first extracted from the North American species Pacific Yew Taxus brevifo-
lia. The compound, used in treating cancer, was subsequently identified in T. wallichiana prompting a
rapid increase in wild collection of the needles and bark of this Himalayan species for paclitaxel extraction.
Similarly, diosgenin, which is extracted from Dioscorea deltoidea, was first discovered and extracted from
Mexican Dioscorea species, one of the major uses of this compound being for the production of oral con-
traceptives. By contrast, Rauvolfia serpentina appears to have been the main initial source of the alkaloid
reserpine, a compound used to treat hypertension among other ailments, and which is now also extracted
from other Rauvolfia species, e.g. the African species R. vomitoria. It is possible that extracts from
Picrorhiza kurrooa will soon join the list of medicinal plant-based pharmaceuticals, with phase three clini-
cal trials underway in India for treatment of liver disorders.

All but one of the species (Cistanche deserticola) have multiple uses. The two tree species are valued for
their timber, Taxus wallichiana for its resistance to rot, and Pterocarpus santalinus for its deep red colour and
sometimes ‘wavy’ grain. The timber of P. santalinus is also used in powder and extract form as a dye, and
that of Taxus wallichiana as a source of fuelwood, with T. wallichiana leaves also providing a source of fod-
der. In Miandam Valley of Pakistan’s North-West Frontier Province, T. wallichiana is one of the most valued
species for timber and fuelwood, with collection from the wild considered to be causing rapid population de-
clines and to threaten the forest habitat upon which other medicinal plants depend (ADNAN et al. 2006).

While not a tree species itself, the reliance of Cistanche deserticola on its host species means that it is
also impacted by harvest for timber, fuelwood and fodder. Nardostachys grandiflora, Picrorhiza kurrooa
and Pterocarpus santalinus are all used in incense. In the case of Nardostachys grandiflora, this may be
the main use, contrasting with Pterocarpus santalinus, where at present use in incense appears to be low,
though identified as having growth potential. The tubers of Dioscorea deltoidea are eaten as food (al-
though this requires repeated washing and boiling to remove toxins), and used in the western Himalayas
to wash wool owing to their high saponin content. Only a single non-medicinal use was identified for Rau-
volfia serpentina during this study - the species is planted in gardens in the Nepali Terai in the belief that
this will ward off snakes.

Wild collection and trade

Similar to the information on status, information on wild collection and trade of these and other Asian me-
dicinal species is patchy at best. Wild collection and trade in Nepal appears to be the most well-
documented, with corresponding information for India being less comprehensive, although numerous site-
specific studies have been undertaken. This may be explained in part by the much larger size of the coun-
try, and the greater complexity of manufacturing and trading structures.

Wild collection typically involves the rural poor. Neopicrorhiza scrophulariiflora and Nardostachys grandi-
flora provide almost 50% of the total annual income from alpine medicinal plant collection in Nepal, with
alpine collection of medicinal plants believed to form an integral part of the livelihood strategies of 7-10%
of Nepal's mountain regions (considered a conservative estimate), or approximately 25 000 — 35 000 peo-
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ple (OLSEN & LARSEN 2003). In India, according to one estimate, collection and processing of medicinal
plants contribute at least 35 million workdays per year to the “poor and underemployed workforce” (ANON.
2001). Collection of medicinal plants also makes an important contribution to rural household incomes in
parts of India, with Picrorhiza kurrooa collection considered particularly important in the tribal areas of Hi-
machal Pradesh studied by NEGI & BHALLA (2002), who noted that most collectors were “small and mar-
ginal farmers”. Rauvolfia serpentina collection from the wild in Thailand and Myanmar was said to be un-
dertaken on an opportunistic basis by local people, often at the same time they are collecting other forest
products. Information indicating a large-scale trade in R. serpentina from Myanmar to India, and an in-
crease in processing within Myanmar in the mid-1990s, suggests that targeted collecting may also be tak-
ing place. In Pakistan, where Dioscorea deltoidea was said to be one of the main medicinal species col-
lected in the mid-1990s, collection also involves the rural poor.

Although all of the species are collected for local use, in many areas the main reason to collect the spe-
cies is to provide cash income and supply demand that may be hundreds to thousands of kilometres away
from collection areas: in the case of Taxus wallichiana the distance is potentially 10 000 km or more. The
path from wild collection to end market generally involves a complex trade chain, a typology of which has
been proposed by OLSEN & BHATTARAI (2005) for trade from Nepal to India. The journey often begins with
one or more days of walking from the site of collection to village, and then again from village to the nearest
roadhead. Based on available information, with regard to Himalayan species, most though not all roads
lead to India, which is both a major manufacturing centre and end consumer market. This is particularly
true of trade from Nepal, which is fed by hundreds of thousands of medicinal plant collectors supplying
raw materials through a multi-tiered system of middlemen leading to large-scale wholesalers in Nepal and
India (OLSEN & BHATTARAI 2005). Raw materials are often transported on to large wholesale markets, e.g.
in Delhi, Amritsar and Kolkata (Calcutta) for onward sale. Alternatively, traders may work directly with
pharmaceutical companies, providing them samples for product testing in advance of sales, for example in
the trade of Dioscorea deltoidea in India.

Those collecting for onward sale typically undertake little value added processing beyond cleaning and air
drying. In the case of Dioscorea deltoidea, collectors in India may chop the tubers into smaller pieces to
aid drying before onward sale. There has been investment in promoting essential oil extraction, including
of Nardostachys grandiflora, for export from Nepal.

India at the centre. . .

As indicated above, available information indicates that India is a major destination for trade in the raw
medicinal plant materials, and apparently the major destination for all but two of the seven species in this
study; Cistanche deserticola, native to and primarily used in China, and possibly Taxus wallichiana, trade
patterns for which have changed in recent years.

India’s long and rich history of traditional medicine practices such as Ayurveda and highly developed
herbal and pharmaceutical products manufacturing industry combine with a potential domestic market of
over one billion consumers to drive the wild collection, import and export of thousands of tonnes of me-
dicinal plants and products each year. Both finished products and extracts for production of pharmaceuti-
cals are manufactured in India. Ayurvedic products produced in India are sold both in that country and
around the world, as are extracts such as reserpine and other Rauvolfia alkaloids, with exports of over
200t recorded in India’s Customs data for the years 1999/2000 — 2003/2004.

A significant segment of India’s consumer and industrial demand continues to be met by national supplies
delivered both via and outside of a complex system of wild collection, transport and trade controls. All
supplies of Pterocarpus santalinus, native to India and, according to some authors, Sri Lanka, originate
from India, the proportion used within the country relative to exported being unknown. However, as noted
above, there is also a tremendous flow of raw materials to Indian markets from other Himalayan countries,
particularly Nepal, with imports also recorded from Southeast Asia. This includes hundreds of tonnes of
Neopicrorhiza scrophulariiflora and Nardostachys grandiflora rhizomes from Nepal and over 150 t of “ser-
pentina roots” (most likely Rauvolfia serpentina) from Myanmar. Annual trade from Nepal to India of Dio-
scorea deltoidea has declined to less than ten tonnes in recent years, apparently as a result of increased
diosgenin production within and outside of India from other sources of raw materials. The flow of Taxus
wallichiana from Nepal to India similarly seems to have declined, reflecting in part increased extraction
capacity within Nepal, but potentially also increased competition from taxane production in China and
elsewhere.
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... but China increasing in market share?

China is a major and growing manufacturing centre for medicinal extracts and finished products, including
taxanes. Until recently, China’s manufacture of taxanes was based on Taxus wallichiana and several
other Asian yew species native to China. However, all wild harvest of native yew species for taxane ex-
traction in China was banned in 2003, with a consequent need to import increasing amounts of material
from other countries. CITES annual report data for China show major imports from Myanmar in 2003,
however this trade was not recorded in corresponding records for Myanmar. Increased emphasis within
China on cultivation, including of non-native species e.g. the hybrid Taxus x media (a hybrid of T. cuspi-
data and T. baccata) from Canada, may decrease raw material trade flows to this country in future. There
are indications that sales of Dioscorea spp. and production of diosgenin within India may be suffering from
import competition from China, and it does not seem unlikely that similar competition could emerge for the
reserpine extraction industry. Bearing in mind its use in traditional Chinese medicine, it is not inconceiv-
able that in future the flow of Picrorhiza/Neopicrorhiza supplies could shift to the north, particularly if the
efficacy of Picrorhiza kurrooa in the treatment of liver disease is confirmed.

Wild collection versus cultivation

Cultivation is routinely promoted as the preferred (and sometimes the only) solution to the problem of
dwindling supplies and over-collection of wild medicinal plant populations, with investment into research
and/or associated cultivation efforts documented for all seven species covered by this study. Much less
emphasis is being put on development and promotion of sustainable wild collection practices (SCHIPPMAN
et al. 2006). Given the interest in cultivation, and the relative ease of collecting information on cultivation
versus wild collection, which is by nature more widely distributed, it might be expected that information on
the scale of cultivation of medicinal plant species would be readily accessible. This is not the case, how-
ever, the information is similarly scattered, site specific, and relatively inconclusive.

Cultivation is contributing an increasing share - possibly the majority - of pharmaceutical compounds ex-
tracted from Taxus, Dioscorea and Rauvolfia species; however, it appears that cultivation mainly involves
species other than those covered by this study. As noted above, for example, diosgenin can be extracted
from a number of Dioscorea species. In the case of Dioscorea deltoidea, for example, there is conflicting
information regarding the scale of cultivation; although it appears to be relatively easy to cultivate, cultiva-
tion was said to be unprofitable for farmers owing to the long growing time (several years) between plant-
ing and commercial harvest. At least one pharmaceutical company was said to be growing this species,
but also several non-native Dioscorea species, on a commercial basis in India. Cultivation within India,
and possibly imports of diosgenin from Dioscorea cultivated in China and Mexico, seems likely to be
linked to reduced demand for wild-collected D. deltoidea from Nepal.

It seems likely that the role of cultivation in meeting pharmaceutical demand will continue to expand in fu-
ture, including through the selection of cultivars producing higher concentrations of the target compounds.
Other technologies, e.g. plant cell fermentation technology, which is being used to produce paclitaxel, are
also likely to replace wild collection as a source of pharmaceutical products.

Cultivation is also increasing for species used primarily in traditional medicine. Although it was considered
difficult to cultivate until recently, owing to its life history strategy (being a parasitic species), an estimated
60-70% of Cistanche deserticola is now said to come from the wild, with cultivation increasing rapidly and
considered as likely to overtake wild collection. Efforts to cultivate Pterocarpus santalinus have been un-
derway since at least the mid-1960s, however information varies with regard to whether cultivation efforts
have been successful, and it appears that the majority of trade is still met from wild-collected materials.
Further clarification is required on this point. Cultivation is in the early stages of development for Picrorhiza
kurrooa and Nardostachys grandiflora, although it appears to hold strong promise for Picrorhiza kurrooa,
which propagates well from root cuttings.

Wild collection and trade controls

Although the characteristics of wild collection, use and trade vary significantly among the seven species
covered by this study, characteristics of collection and trade controls appear to be relatively universal.
Wild collection for commercial trade, whether domestic or international, is highly regulated, generally in-
volving a series of collection and transport permits. However, implementation of collection and trade con-
trols is generally ineffective. It appears to be minimal and/or ineffective in Nepal, more active in India,
though illegal collection is believed to be widespread, and appears to be increasing in China. Exports are
also highly regulated and frequently banned, particularly of materials in unprocessed form. International
trade controls by both exporting and importing countries are also required through the species’ listing in
CITES Appendix Il. All but Cistanche deserticola and Dioscorea deltoidea were included in Appendix Il at
the request of the Government of India out of concern for the threat to its domestic populations. Thus far,

Review of Seven Asian CITES-listed Medicinal Plant Species 13



CITES controls have had little impact on the trade, both because the main products in trade for some spe-
cies, e.g. extracts, are not currently covered by the Convention, and because implementation effort has
been low more generally. Of particular concern is the apparent lack of CITES implementation for imports
into India, a key consumer, with imports apparently not required to be accompanied by CITES export per-
mits or recorded in India’s CITES annual reports. The February 2006 decision by the Government of India
to implement import controls for Rauvolfia spp. and several other species, including agarwood Aquilaria
spp. and cacti, indicates a shift towards more comprehensive CITES implementation in that country. The
only major evidence of successful CITES enforcement action relates to the trade in Pterocarpus santa-
linus timber, with numerous seizures reported within India and in destination countries.

The failure to implement either wild collection or trade controls seems likely to reflect the sheer enormity
and complexity of the medicinal plant collection and trade throughout the region, and the lower importance
given to addressing issues of illegal or unsustainable collection of plants relative to animal species, par-
ticularly charismatic species such as Tigers. This pattern is repeated in the case of international trade,
which takes place across long and porous borders with few staff resources to police them. The low level of
awareness among enforcement staff of trade controls for plant species, particularly plant species traded
as parts and derivatives, is a further contributing factor.

Discussion

Asia’s wild medicinal plant populations continue to play a central role in human healthcare. This is true
within Asia and more widely, within both rural and urban settings, and within traditional as well as modern
healthcare practices. In some areas, Asia’s medicinal plants also play a central role in income generation.
It is therefore both surprising and worrying that the status and trade of medicinal plants is so poorly stud-
ied, particularly in light of concerns that wild populations are declining as a result of increased demand
and unsustainable collection.

Though not well understood, wild collection and trade of Asia’s medicinal plants are nevertheless highly
regulated, with various government permissions and documents required for collection, transit and export.
The often low level of regulatory implementation helps explain the low availability of wild collection and
trade information - no permits issued and/or checked means no corresponding data collected.

The information that is available is nevertheless sufficient to conclude that traditional medicine, which con-
sumes the majority of species in trade, relies on whole plant parts rather than single compounds and will
continue to do so for the foreseeable future. For the majority of species, these plant parts are collected
from the wild. Further research is required to identify whether traditional medicine practitioners and/or
manufacturers have an established preference for wild-collected specimens of selected species, or
whether cultivated specimens would be considered equally acceptable or preferable if they were available
independent of the species concerned. Such information would be critical to informing investment in
longer term species management and rural development efforts.

While the total number of species involved is much lower, pharmaceutical production is consuming a
greater share of medicinal plant harvest from the wild for some species. Cultivation of these species is
increasing, and increasingly likely to be preferred over wild collection for production of plant compounds
used in pharmaceutical products. However, commercial cultivation may not be possible or may be more
expensive in the short term, with the result that pharmaceutical production, like traditional medicine, will
continue to depend on wild collection for many species.

Thus far the main management response to concerns about dwindling medicinal plant populations and
supplies has been to increase regulation and/or cultivation. This includes at the international level, e.g.
listings of species in the CITES Appendices and development agency investment in cultivation projects.
Relatively little effort has been made to identify and promote sustainable collection practices, or to in-
crease the economic incentives to use such practices. Where cultivation is being promoted, it is not clear
whether and how the needs of those engaged in wild collection are taken into account, a problem noted
for non-wood forest products more generally over a decade ago by NAIR (1995), or what the consequent
impacts have been on collection rates.

A common response to this situation for other wildlife commodities is to invest more resources in enforcing
existing laws. However, consideration needs to be given to the effects of any such ‘crackdown’ on unli-
censed collection or trade, particularly where this takes place in only part of a species’ range. Increased
enforcement in one location/country may simply shift collection to other locations/countries. Further, rural
communities dependent on wild collection for income may have little choice but to continue to collect me-
dicinal species and risk detection, and so be at risk of increased “rent capture” by government personnel
charged with enforcement, and lower prices from those traders willing to circumvent existing controls. The
recent trend in some South Asian countries toward granting greater community rights over natural re-
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sources, particularly forest resources, should be considered in conjunction with regulatory approaches for
managing wild collection.

Summary and recommendations

Throughout much of human history, Asia’s medicinal plant species have simultaneously been treasured
and taken for granted. They have been available and used to treat the ills of countless generations, origi-
nally within Asia, and more recently throughout much of the rest of the world. Changes in current collec-
tion and trade practices will be required if these plants are to survive in the wild and continue to be avail-
able for use by future generations. Numerous authors and organisations with direct experience concerning
medicinal plant collection, use, trade and conservation in Asia have provided recommendations for pro-
moting such changes (e.g. see BHATTARAI 1997, KARKI 2006, KINHAL et al. 2006, OLSEN 2005, OLSEN &
LARSEN 2003, PElI SHENGJI 2001 and many others). Hopefully the suggestions below will serve to reinforce
their recommendations and encourage support for their and others’ efforts.

Given that many Asian species in trade both occur and are used in more than one country, a collaborative,
multi-country approach is likely to be both more efficient and more effective at achieving increased knowl-
edge, conservation and sustainable use of these and other species in the longer term. Equally, given the
importance of medicinal plants in the context of conservation, development (including healthcare and in-
come generation), and manufacturing, a collaborative, multi-stakeholder approach is likely to be more ef-
fective and efficient than isolated efforts by different stakeholder groups.

All stakeholders with an interest in medicinal plant conservation, use and/or trade should work together
through, for example, the Medicinal and Aromatic Plants Programme in Asia (MAPPA), to share and in-
crease collective knowledge of:

e the species, origin and quantity of medicinal plant materials traded;
« market trends, including with respect to the preferred source (wild, cultivated) of specimens in trade;

e the current population status of traded species nationally and globally, and observed or suspected
population trends;

e current wild collection practices (all uses), including extraction methods and intensity, and their im-
pacts, including with respect to re-generation rates;

e the actors in the trade, building on the work of OLSEN & BHATTARAI (2003) to develop a typology of
economic agents for trade from Nepal to India;

< the contribution of medicinal plants to healthcare and incomes along the trade chain from collector to
end consumer, differentiating with respect to, e.g. gender, age and socio-economic status; and

e successful mechanisms to increase the value of medicinal plant collection to the rural and urban poor.

Government agencies, IGOs, NGOs and medicinal manufacturers and associations should promote con-
servation of wild populations and sustainable sourcing by:

e adopting and adhering to codes of practice for sustainable sourcing of wild medicinal plants, including
CITES and the International Standard for Sustainable Wild Collection of Medicinal and Aromatic Plants
(ISSC-MAP) (MPSG 2007)

e undertaking resource mapping to underpin development of site-based management plans;

e developing, with collectors, training materials and programmes appropriate for spreading of knowl-
edge of sustainable collection techniques;

e exploring the potential for increasing production in situ, e.g. via enrichment planting; and

« when developing cultivation programmes, taking into account the potential for and reducing the possi-
bility of hybridization of cultivated specimens with wild plants.

Governments should seek to increase collaboration in the enforcement of controls on international trade,
including through:

e increased information exchange concerning national level trade restrictions, including through joint
capacity building programmes and provision of copies of any documents required to accompany ship-
ments exported;

e increased investment in CITES implementation for CITES-listed medicinal species;
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e ensuring that any bilateral trade agreements, such as the Indo-Nepal treaty, are consistent with other
international obligations, e.g. CITES, with respect to international trade controls; and

< developing more detailed Customs codes for species traded in large quantities, including, within India,
the re-adoption of codes previously used for Pterocarpus santalinus chips and timber and Rauvolfia
serpentina formulations.
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Taxus wallichiana

Taxonomy Taxus wallichiana Zucc. (family Taxaceae)

The taxonomy of Asian Taxus species is uncertain, including with regard to populations
within Afghanistan, Pakistan, India, Nepal and Bhutan (currently considered as
T. wallichiana), with the differences between the species not always consistent. Taxus
wallichiana is said to differ from European Taxus baccata in the longer leaves, which are
generally not abruptly cuspidate, and may only merit sub-specific rank. The species in the
Philippines and Indonesia has been said to be T. sumatrana and that in Viet Nam to be
T. chinensis var. mairei (ANON. 2004a). The populations of T. wallichiana in Yunnan are
sometimes regarded as a separate species, T. yunnanensis (Xu 1997), but were included
in T. wallichiana by FARJON (1998). Clarification of the taxonomy of T. wallichiana and re-
lated species and parts harvested and traded is required, including molecular studies in
order to verify the species status of some of the isolated groups in the Hindu Kush region
(AHMAD in litt. 2005). Detailed research is being undertaken at the Royal Botanic Garden,
Edinburgh in this regard (KHAN in litt. 2005).

Synonyms Taxus baccata subsp. wallichiana (Zucc.) PILGER, Taxus nucifera WALL., Taxus contorta
GRIFF., Taxus orientalis BERTOL., Taxus yunnanensis W.C. CHENG & L.K. Fu (only the last
three are currently in use and are included in the CITES identification sheet).

In 2001, FARJON gave as synonyms: T. wallichiana var. yunnanensis, T. chinensis var.
yunnanensis (IUCN SPECIES SURVIVAL COMMISSION & TRAFFIC 2004). T. wallichiana va-
rieties: T. chinensis (PILGER) REHDER var. chinensis, T. chinensis (PILGER) REHDER var.
mairei (LEMEE & LEVEILLE) W.C. CHENG & L.K. Fu.

Trade names Banrya (pus), Barma salla (nep), Barmi (hin), Barmi (Pakistan: Murree Valley), Bham salla
(nep), Birmi (Hindko, Gojri), Bung (nep), Common yew (eng), English yew (eng), Folia
Taxi (pha), Himalayan yew (eng), Hong dou shan (chi), Laswan (new), Lauth Salla (nep),
Lwait (North Kumaon, Uttaranchal), Patte salla (nep), Salin (Gurung), Sigi (Tamang),
Talispatra (hin), Taxi Folium (pha), Taxus wallichiana-Blatter (ger), Thingre salla (nep),
Thuna (Pakistan: Palas Valley), Thuno (hin), Ximalaya Hong dou shan (chi), Zi shan chun
(chi) (AHMAD in litt. 2005, IUCN NEPAL in litt. 2004, KHAN in litt. 2005, LANGE & SCHIPPMANN
1999, MANANDHAR 2002, RAWAT in litt. 2005).

Description. Small evergreen tree or shrub, 6-12 m tall (Fu & JIN 1992), reaching 18 m according to KHAN
(in litt. 2005) and up to 30 m according to information for Nepal, though more typically 10-12 m (IUCN NEPAL
2004, MALLA & al. 1996, MANANDHAR 2002). Girth 1.5-1.8 m when mature. Bark reddish brown, thin, scaly
(Fu & JIN 1992). Stem fluted; branches horizontal, wide spreading, not whorled (AHMAD in litt. 2005). Leaves
spirally arranged, irregularly two-ranked, linear, with recurved margins, 2.5-4 cm (Fu & JIN 1992), upper sur-
face green, shiny (KHAN in litt. 2005). AHMAD (in litt. 2005) describes the leaves 2.5-8 cm long, linear, flat-
tened, diastichous, acute narrowed into a short petiole which is decurrent along the twig.

Individual trees are either male or female according to KHAN (in litt. 2005), Fu & JIN (1992) stating that
flowers are usually dioecious. Male strobilus shortly stalked, globose, arising from axils of the leaves on
the underside of the branchlets of the previous year (Fu & JIN 1992). Staminate cone solitary. Sporophylls
6-10 in number, peltate, each with 5-8 pendent sporangia (KHAN in litt. 2005), arranged in catkins (AHMAD
in litt. 2005); microspore not winged (KHAN in litt. 2005). Female strobili solitary, subsessile (Fu & JIN
1992), axillary, green, with three pairs of scales, decussate (KHAN in litt. 2005), resembling leafbuds
(AHMAD in litt. 2005). In fruit the disk (aril) enlarges, becomes succulent and bright red, ca. 8 mm long and
surrounds the olive green seed of which only the tip is exposed; embryo with 6-7 cotyledons (AHMAD in litt.
2005).

Flowers appear in mid-February to early March and fruit ripens in September/October according to KHAN
(in litt. 2005), possibly referring to populations in Pakistan. Flowering cones March/April-May and fruits
September-October in Himachal Pradesh (CHAUHAN, 1999); fruits appearing in November-December in
Nepal (IUCN NEPAL 2004, MALLA & al. 1996, MANANDHAR 2002).

Slow growing (CHAUDHARY & al. 1999), extremely so according to RIKHARI & al. (1998), with an annual
growth rate of less than 12 inches per year (CHAUDHARY & al. 1999). Some Taxus specimens reach great
ages (AHMAD in litt. 2005). Regeneration is said to be poor and the recruitment rate low, linked to poor
seed germination; consumption of the aril by monkeys, birds and rats; and possibly reduced pollination in
response to clipping of foliage and reduction of the canopy for paclitaxel production (RIKHARI & al. 1998).
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PUROHIT & al. (2001) also draw attention to the negative effects of grazing by livestock, bark stripping by
deer, exposure to direct sunlight and freezing temperatures and fire.

Distribution. Depending on the taxonomic treatment, T. wallichiana can be said to be wide-ranging in
Asia, occurring from Afghanistan through the Himalayas to the Philippines (HARA & al. 1978-1982, RIEDL
1965). Its range comprises Afghanistan, Bhutan, China, India, Indonesia, Malaysia, Myanmar, Nepal,
Pakistan, the Philippines and Viet Nam.

In China Taxus spp. are mainly distributed in the southwest, in Xizang (Fu & JIN 1992) and Yunnan Prov-
inces (Xu 1997), but are also reported to occur in the central Provinces of Ganshu, Shaanxi, Sichuan,
Guizhou, Hubei, Hunan, Guangxi and Anhui (ANON. 2004a). According to KHAN (in litt. 2005),
T. wallichiana populations are confined to Gyirong, Xizang, where the species is threatened by logging.
According to the China Species Red List 2004 (WANG & XIE 2004), the Taxus in Xizang is called T. fauna
and the range of T. wallichiana is mainly in the southwest of China.

In India Taxus spp. occur in the northern states of Jammu & Kashmir, Himachal Pradesh, Uttaranchal,
Sikkim, Arunachal Pradesh, Assam, Manipur and Meghalaya (MiLL 1994). Preferred habitats for
T. baccata subsp. wallichiana [T. wallichiana] in Uttaranchal are deeply-shaded, moist and sheltered ar-
eas, e.g. gorges (RIKHARI & al. 1998). This species occurs naturally in Nanda Devi Biosphere Reserve,
Garhwal Himalaya, particularly on the north and northwest slopes, where it is closely associated with
Betula utiliz, Abies pindrow, Acer caesium and Pinus wallichiana; T. baccata is also found in small patches
under the Quercus semecarpifolia and Rhododendron arboreum association in other parts of the Himala-
yas (SINGH & al. 1992). Primarily an understorey species, it is said never to form extensive cover but
rather to occur in patches under other species (RIKHARI & al. 1998).

In Nepal, the species is sparsely distributed in the western, central and eastern regions at altitudes of
2200 to 3400 m (IUCN NEPAL 2004, MANANDHAR 2002). Found in most forests, including shady ravines,
usually as an understorey plant (ANON. 2001a).

Taxus wallichiana is the most common yew species in Pakistan, with almost all Taxus specimens consid-
ered to be this species despite intra-specific variation/genetic diversity (AHMAD in litt. 2005), NASIR (1987)
having considered that all yews in Pakistan belong to this species. It grows in the moist temperate forests
of the Hindukush-Himalaya (AHMAD in litt. 2005, KHAN in litt. 2005). Information on its altitudinal distribution
varies slightly, KHAN (in litt. 2005) considered it to occur as low as 1500 m, while AHMAD (in litt. 2005)
stated that its lower limit is 2000 m. The species is said to occur up to 3500 m (AHMAD in litt. 2005, KHAN in
litt. 2005). The species occurs in mixed conifer forest. It is usually associated with Abies spp., Picea spp.
and Juglans spp. according to AHMAD (in litt. 2005), who adds that it sometimes forms pure stands in shel-
tered sites on chalk in the southeast and on limestone in the northwest. Beautiful stands of T. wallichiana
can be seen at Miandam forest (REHMAN 2002) and near Adidar in Manikhel forest-Orakzai Agency
(AHMAD 1999). It is found in Dunga, Tirah in Khyber agency, Dunga Gali, Khaira Gali and Kaghan in Hazara
District, Sho Nala in Swat and Palas valley in District Kohistan (KHAN in litt. 2005). The species occurs
mostly in reserved and protected forests (AHMAD in litt. 2005).

The taxonomy and distribution of the genus in Viet Nam is unclear. FARJON (2001) cites T. chinensis var.
mairei as the only representative. Other works record two species: T. wallichiana from the Dalat plateau of
southern Viet Nam and T. chinensis from the karst limestone areas in northern and north western Viet
Nam (HIEP & VIDAL 1996, Luu NGUYEN DuC & THOMAS 2004, PHAN THUC VAT 1996, VU VAN DUNG 1996).
The correct identification of the southern populations remains uncertain.

Population status and threats. IUCN considers T. wallichiana to be Data Deficient®** (IUCN 2006); it is
listed as Lower Risk'*** in the World List of Threatened Trees (OLDFIELD & al. 1998) and FARJON (1998)
regards it as “not threatened”. According to FARJON & al. (1993) most, if not all populations of Taxus spp.
were in decline. The species is said to be very sensitive to forest fires and to dry easily with ground fires
(Mc CUNE & ALLEN 1985).

A recent assessment of China’s population of T. wallichiana concluded that the species is Vulnerable
there based on population declines (XIANG in litt. 2004). A prior assessment of the species’ status (using
different criteria) considered it to be “endangered” in China (Fu & JIN 1992). In a three-year period prior to
a ban on wild collection that came into effect in 2003, more than 80% of the Taxus resources of Yunnan
were destroyed (ZHANG & al. 2004). Xu (in litt. 2005) reports that harvesting both for sale to domestic and
foreign markets is currently the main threat and Xu (1997) and Xu (in litt. 2004) report continuing loss of
genetic diversity as threats. KHAN (in litt. 2005) considers the population in China to be critically low,
greatly restricted, and threatened by logging.

2001
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Other species similar to T. wallichiana occurring in China and listed in the CITES Appendices include
Taxus fuana and T. cuspidata. T. fuana is considered to be Vulnerable'*** globally by IUCN (IUCN 2004).
However, revised evaluations provided by XIANG (in litt. 2004) for the Chinese populations only, consider
T. fuana to be Endangered®®* and T. cuspidata to be Critically Endangered®®" in China. The IUCN Coni-
fer Specialist Group has not yet undertaken regional assessments of these species.

Concern regarding declines of T. wallichiana in India were voiced in the early 1900s owing to harvest for
use as timber, for religious purposes, in tea and in medicine (RIKHARI & al. 1998). A Conservation Assess-
ment and Management Plan (CAMP) workshop in Lucknow, India assessed the northeastern Indian popu-
lations of T. wallichiana to be Critically Endangered™®** as they had undergone a decline of more than 90%
from 1988-1998 due to harvest for medicinal trade purposes (MOLUR & WALKER 1998). In 2003, CAMP
workshops in Guwahati and Shimla assessed populations as Endangered®® in Arunachal Pradesh, Sik-
kim, Jammu & Kashmir, Himachal Pradesh and Uttaranchal and as Critically Endangered®®* in Megaha-
laya; these declines were due to habitat degradation and loss and trade (VED & al. 2003a, 2003b). RAWAT
(in litt. 2005) confirms that populations have declined drastically in many places. Selective logging, harvest
for small-scale subsistence and fires are considered the main threats followed by harvesting for domestic
use, human induced habitat loss and degradation (RAWAT in litt. 2005).

A CAMP workshop held in Nepal in 2001 classified Nepal's population of T. wallichiana as Endan-
gered, " due to a reduction in population size and decrease in range caused by exploitation (ANON.
2001a). Exploitation for wood shingles in rural areas was considered a major threat in Nepal in the mid-
1990s (AMATYA in litt. 2005). Following consultation with representatives from the CITES Scientific Author-
ity, Nepal's CITES Management Authority stated that they considered the species to be threatened in the
wild in Nepal (SHARMA in litt. 2006).

The population size in Pakistan is very small and declining rapidly due to overharvesting including for use
as fuel according to IUCN PAKISTAN (in litt. 2005), with habitat transformation due to alteration in forest
composition from selective logging, forest clearing, agriculture expansion also considered a threat. AHMAD
(in litt. 2005) is not aware of any scientific studies of the species’ status within Pakistan, but agrees that it
is declining in terms of population size and areas of occupancy. He considers the main threats to be: har-
vest for fodder, harvest of aerial parts for paclitaxel production, illegal harvest to supply markets (pre-
sumably for paclitaxel), harvest for fuelwood and timber, and conversion of land for agriculture. He notes
that illegal harvest of the species has declined significantly since 2001 owing to effective enforcement of
harvest controls. He also notes surveys showing that there is little regeneration of fodder species such as
T. wallichiana in areas where grazing is allowed. Loss of habitat through unsustainable use of associated
species, mainly Quercus dilatata, Abies pindrow, Pinus wallichiana and Picea smithiana, which are ex-
tracted for fuelwood, and Juglans regia, illegally extracted for its commercially important root bark, is also
a threat. In some areas such harvests are diminishing the canopy and the soil moisture content, thereby
affecting regeneration of T. wallichiana. Lack of management policies and tenure conflicts, the species’
limited genetic diversity, slow growth rate and narrow ecological amplitude are key factors leading to de-
clines (AHMAD in litt. 2005). The species is endangered in the Galliyat areas of Northwest Frontier Prov-
ince (NWFP) due to its extensive and poorly managed use (AHMED & al. 2004).

In northern Viet Nam, Taxus spp. occur as scattered individuals or in small clumps and populations are
regarded as “vulnerable”, although total population sizes are difficult to estimate. In southern Viet Nam,
Taxus populations are small and highly fragmented due to extensive clearance resulting from changes in
land use; these populations are regarded as “endangered” (THOMAS & Luu NGUYEN Duc 2004). Both
T. chinensis and T. wallichiana are included in the most recent Red Data Book of Viet Nam (PHAN THUC
VAT 1996).

T. wallichiana has been described as “rare” in Bhutan (PRADHAN 1993).

Medicinal uses

Plant parts used for medicinal purposes: bark, leaves.

For at least several centuries the young shoots, leaves and bark of T. wallichiana have been used for their
medicinal properties. In India extracts from bark and leaves are used in Unani medicine as a source of the
drug zarnab, prescribed as a sedative and aphrodisiac and for the treatment of bronchitis, asthma, epi-
lepsy, snake bites and scorpion stings (ANON. 1976, BECKSTROM-STERNBERG & DUKE 1993, PUROHIT & al.
2001, RIKHARI & al. 1998). In Ayurvedic medicine, young shoots are used to prepare a medicinal tincture
for the treatment of headache, diarrhoea and biliousness. The leaves are also used for the treatment of
hysteria, epilepsy and nervousness. Bark and leaves are considered to possess anti-fertility properties
(TRAFFIC India 1998). It has been used in steam baths to treat rheumatism (DUKE 1992). A paste made
from the bark is also used to treat fractures and headaches (GAUR 1999). The inhabitants of the buffer
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zone villages of Nanda Devi Biosphere Reserve in India collect Taxus bark and leaves mainly for tradi-
tional teas and for curing colds and coughs, a practice also common in other rural areas (MAIKHURI & al.
1998, MANANDHAR 2002). Two herbal formulations using T. wallichiana are manufactured in India
(TRAFFIC INDIA 1998). Extracts are also used in medicinal hair oils. In Pakistan, decoction of the stem is
used against tuberculosis (AHMED & al. 2004). Only a small fraction (ca. 1000 kg) of the total amounts
harvested are used in traditional medicine in that country (AHMAD in litt. 2005).

Taxus wallichiana is, along with other Taxus species, the source of taxanes, a group of compounds of
which one, paclitaxel, has proved effective in the treatment of certain cancers, particularly ovarian and
breast cancers, and AlIDS-related Karposi's sarcoma. Paclitaxel was discovered by the US National Can-
cer Institute (NCI) in the bark of the North American species Pacific Yew Taxus brevifolia and demon-
strated to have cancer-fighting properties. Further research was conducted by the US National Institutes
of Health, and a private-sector partner sought to further develop and market paclitaxel. The pharmaceuti-
cal company Bristol Meyers Squibb (BMS) was selected in this regard, and subsequently brought pacli-
taxel to the market under the trade name Taxol® (McCoy 2004, US GOVERNMENT ACCOUNTING OFFICE
2003). Concern regarding the sustainability of T. brevifolia harvests and the availability of supplies needed
to produce paclitaxel spurred development of methods to synthesize paclitaxel from another taxane (10-
Deactylbaccatin Ill or 10-DAB), found in other Taxus species, including T. wallichiana. This new develop-
ment not only increased the number of species from which to derive paclitaxel, but also expanded the
extraction of taxanes to leaves, a more sustainable source of taxanes than bark. Although leaves are
needed in large quantities, methods of extraction have become increasingly efficient (SCHIPPMAN 2001).

By 1993, the amount of Taxus bark required to yield one kilogramme of paclitaxel was said to have been
reduced from approximately 13 500 kg to 6800 kg, the equivalent of the bark of some 1000 trees
(SHELDON & al. 1997). According to BEDI & al. (1996), 7272 kg of bark were required to produce one kilo-
gramme of paclitaxel. PHILLIPS & DWYER (1999) calculated production of one kilogramme of paclitaxel to
require 10 000 kg of bark or approximately 3000 trees. According to a more recent estimate, three tons of
leaves are required to make one kilogramme of paclitaxel (McCoy 2004).

The number of paclitaxel manufacturers and of paclitaxel and other taxane-based drugs has expanded in
recent years. This is in part owing to the entry into the market of generic paclitaxel drugs, and in part to the
development of new treatments. For example, the anti-cancer treatment Taxotere® is based on docetaxel,
derived from 10-DAB, and in 2004 was considered a faster-growing drug than paclitaxel in US markets
(McCoy 2004). In January 2005, the US Food and Drug Administration approved Abraxane®, made by
attaching paclitaxel molecules to albumin protein, for the treatment of breast cancer (PoLLACK 2005). Pa-
clitaxel has also been used as a coating in coronary stents (FOREMAN 2002).

BED! & al. (1996) projected world demand for paclitaxel to be 700 kg per year. This appears to have been
an overestimate; global demand for paclitaxel in 2004 was estimated at 400 kg per year (McCoy 2004).
However, while the US market was described as “stagnant”, the European market was expected to ex-
pand with the entry into the market of generic products (McCoy 2004). Further growth in the global market
for paclitaxel is expected, with a prediction that it will climb to over 1000 kg per year by 2008, according to
one Canadian paclitaxel producer (McCoy 2004).

Similar species. Besides the North American Taxus brevifolia and the European T. baccata, a number of
Asian species other than T. wallichiana, such as T. chinensis and T. cuspidate, are the source of taxanes
from which paclitaxel can be derived chemically. T. wallichiana was said by BASYAL & al. (1997) to contain
higher amounts of taxane compounds than T. brevifolia and T. media (the latter a hybrid). The bark of
T. yunnanensis [considered T. wallichiana yunnanensis by FARJON] contains 0.02%-0.03% paclitaxel, and
shoots/small branches contain ~ 0.01% paclitaxel (WANG & al. 2004). Other genera such as Cephalotaxus
yield similar compounds with medicinal qualities (FARION & PAGE 1999). According to a Chinese manufac-
turer of paclitaxel, T. baccata, T. brevifolia and T. yunnanensis supply most of the trade, and market re-
search suggests T. canadensis and T. media are also important sources (TRAFFIC NORTH AMERICA
2004).

In 2004, four more Asian yew species were included in CITES Appendix II: T. chinensis, T. cuspidata,
T. fuana and T. sumatrana (and all infraspecific taxa of these species i.e.: T. chinensis var. chinensis,
T. chinensis var. mairei, T. cuspidata var. cuspidata). T. sumatrana occurs in the Philippines and Indone-
sia (Sulawesi and Sumatra) and T. chinensis var marei in Viet Nam (FARJON 2001). T. cuspidata and
T. cuspidata var. cuspidata occur in China, Republic of Korea, Japan and (Far East) Russia. T. chinensis,
T. chinensis var. chinensis and T. fuana can be found in China.

Other uses. The wood is valued for its strength, durability, decay resistance and decorative characteris-
tics. It is used locally for cabinet making, furniture, veneers, parquet floors, gates, and roofs (IUCN &
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TRAFFIC 1994, OLDFIELD & al. 1998). In Pakistan T. wallichiana is the species most preferred as a source
of timber for roofing traditional houses; the wood is also used in Pakistan to make furniture and grave cov-
erings (AHMAD in litt. 2005). The species is also used for roof shingles in rural areas in Nepal (AMATYA in
litt. 2005). The Tolchha and Marcha Bhotia and other indigenous people in the Indian Himalayas use the
wood for carving, house construction and construction of beehives (PUROHIT & al. 2001). In China, wood is
harvested (illegally) when trees have reached the age of 25 for use in furniture, boats and sculptures and
cups sold to tourists. In Viet Nam, where the wood of Taxus spp. is valued for its water and rot resistance,
T. wallichiana is used for water wheel paddles (Vu VAN DUNG 1996). T. wallichiana is also a valued source
of fuel-wood in Pakistan, its wood considered second in quality only to that of Oak Quercus spp. in that
country (AHMAD in litt. 2005).

The leaves are used as fodder in Pakistan, particularly in winter and early spring, when the snows reduce
access to grazing (AHMAD in litt. 2005, KHAN in litt. 2005), and also grazed by livestock. They are used for
thatching by the Tolchha and Marcha Bhotia and other indigenous people in the Indian Himalayas
(PUROHIT & al. 2001). Ripened fruits (the red, cup-shaped aril, not the seeds, which are toxic) are eaten in
rural Nepal and Pakistan (AHMED & al. 2004, MANANDHAR 2002). Leaves are also used to produce bever-
ages (teas) known as Namkin Chay in India in the buffer areas of the Nanda Devi Biosphere Reserve
(PUROHIT & al. 2001).

Harvesting and processing. Bark and more recently leaves and twigs of Taxus wallichiana and other
Taxus species are harvested for extraction of paclitaxel, 10-DAB and other taxanes. In 2004 the majority
of paclitaxel manufacturing facilities are located in China (a T. wallichiana range State) and the USA, with
much smaller numbers in Canada. Manufacturing facilities are also found in India (also a range State) and
several European countries (TRAFFIC NORTH AMERICA 2004).

The main collection areas in China are located in the southwest, especially Yunnan and Sichuan, be-
tween 1000 and 1500 m altitude (TRAFFIC EAST AslA in litt. 2005). As this elevation is lower than the alti-
tude that T. wallichiana is believed to occur at elsewhere in its range, it seems possible that this refers to
all Taxus species rather than specifically T. wallichiana. Harvest takes place year round (TRAFFIC EAST
AsIA in litt. 2005). Given the 2003 ban on harvest of Taxus species (see legislation), any current harvest
would presumably be illegal.

It is estimated that a total of 2000 t of leaves and twigs and 5000-10 000 t of bark were collected in Yun-
nan until 1997 (presumably on an annual basis), with highly detrimental impacts on the populations (Xu
1997). Clarification is required to confirm whether this is a total figure or an annual estimate.

According to Lu (1998), production of one kilogramme of paclitaxel would require the bark of seedlings
aged three years or more from a 1.6 ha plantation. Preliminary processing to produce a paste for future
refining could be undertaken by rural enterprises (two existed in western Sichuan at the time of writing,
and a third, in Maoxian County, was under development), with final processing undertaken by primary
processing factories. Cultivation does not yet supply significant amounts of plant materials for extraction,
according to staff within China’s CITES Management Authority, with the result that raw materials need to
be imported. These include both raw materials and also partially processed extracts, which are further
refined in China (ZHAI 2005).

China is now believed to be one of the world’s main producers of paclitaxel (ZHANG & al. 2004). According
to Xu (1997), T. wallichiana was mainly processed in Yunnan during the 1990s, where an extraction com-
pany with a capacity of producing 150 kg of paclitaxel annually was established in 1995, this company
requiring 500 t of dried leaves or bark per year. ZHANG & al. (2004) give a more conservative figure, stat-
ing that China’s annual production was approximately 50 kg per year, or roughly 10% of global production.
Production of paclitaxel increased in 2003 as more factories were established and imports increased
(ZHANG & al. 2004).

The website of a paclitaxel manufacturer based in Sichuan Province, China indicated that T. baccata,
T. brevifolia and T. yunnanensis [T. wallichiana] were the most commonly grown and harvested species
for paclitaxel production. A UK-based company informed TRAFFIC that it extracts paclitaxel from
T. yunnanensis [T. wallichiana], the North American species T. brevifolia, and T. media, a North American
cultivar. The company said they used both cultivated and wild material to produce the drug (TRAFFIC
NORTH AMERICA 2004).
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The main harvesting areas in India are the cool temperate zones between 2200-3000 m, mainly in
Uttaranchal and Himachal Pradesh (where the species was assessed in 2003 as Endangered®®") Har-
vesting takes place all year around, preferably when the tree is tall and mature, 15-20 years old (RAWAT in
litt. 2005). Trade figures compiled by the Arunachal Pradesh State Forest Department based on royalty
fee payments give an indication of the scale of earlier harvests in that state (Table 1).

Table 1. Reported legal trade Taxus is processed on an industrial scale within India for the produc-

in T. wallichiana in tion of Ayurvedic medicines as well as extraction of taxanes such.as

Arunachal Pradesh pachtaxel_for (re-)export. Pac_htaxel extraction was reported as taking

place during the 1990s, for instance by Indo-Italian companies, for

Year Amount legally export to the USA (CHAUHAN 1999), and appears to be expanding.

traded India is believed to be one of the world’s main producers of pacli-

(t dry weight) taxel, with exports of this and the related taxane docetaxel recorded

1993/1994 586 in India’s Customs data indicating the scale of processing. Process-

1994/1995 1674 ing is now said to involve primarily, if not entirely, imported T. bac-
1995/1996 52 cata (JAIN in litt. 2005).

1996/1997 0 From 1997 to 2000 PUROHIT & al. (2001) studied the impact of bark

1997/1998 82 removal for traditional use (as a tea) on survival of T. wallichiana in

Source: HANDIQUE & al. (2000). the buffer zone of the Nanda Devi Biosphere Reserve, Garhwal,
India. The average collection of bark per family per year was about
1.7+0.3 kg dry weight, with weight harvested varying according to family size. Poor families relied on the
bark of this species for tea year-round and consumed all they collected, whereas rich families also distrib-
uted bark to their kin living elsewhere. There was no organized market for selling Taxus bark in the area.

In the study area, the bark of T. baccata is peeled off from the main stem with a sharp sickle. The quantity
of bark removed averaged 0.4-1 kg dry weight for trees with girths of 0.5-0.9 m; some 712 kg was col-
lected each year, representing 712-1780 trees. Tree survival rates were linked to the depth and extent
(percentage of the circumference) to which the bark was cut. Survival rates were maximum when bark
was removed to a depth of 0.2 cm in a scattered manner, and minimum when bark was removed beyond
the limit of average bark thickness (0.43 cm) or as a whole ring on the trunk (PUROHIT & al. 2001), i.e.
girdling. RAWAT (in litt. 2005) confirms that girdling can cause death of the tree.

A second study in this area found that 4.96+0.65 kg of Taxus products were harvested per household per
year in the core zone, and 3.92+1.21 kg per year per household away from the core zone (MAIKHURI & al.
2000). The study did not indicate whether this included leaves, bark or a combination.

In Nepal, T. wallichiana is mainly harvested and traded under the name “Lauth Salla”, but is also referred
to as “Talispatra” and “Thingre Salla". The main parts harvested are leaves and twigs, but bark is also
harvested. Harvest takes place in 15 districts, with summer being the preferred harvesting season
(AMATYA in litt. 2005). Harvesters can collect up to 72 kg of fresh leaves (equivalent to 36 kg of dry leaves)
per day (PAUDEL & ROSSET 1998). According to PHILLIPS & DWYER (1999) the yield of leaf clippings varies
from 15-25 kg per tree (fresh weight). Harvest figures provided by Dabur Nepal Private Ltd. (in VANTOMME
& al. 2002) are as follows: 1995, 60 t; 1996, 142 t; 1997, 302 t; 1998, 289 t; 2000, 185 t. Those for fiscal
years 1999/2000-2003/04 are provided in Table 2, based on records of forest royalty fees from Nepal's
Department of Forests. It is not clear whether this includes leaves and twigs only or also bark. Reported
harvests reached a peak of over 500 t in 2001/02. Cultivation schemes underway in Nepal are also likely
to be an increasing source of Taxus leaves and bark. Most of the leaves are used for chemical extraction
(of crude extracts) by two companies (AMATYA in litt. 2005).

Table 2. Reported harvest and sale of T. wallichiana in Nepal

Lauth salla
1999/2000 2000/2001 2001/2002 2002/2003 2003/2004
Quantity (kg dry weight) 177 896 416 389 507 222 285414 78 472
Thingure salla and Talispatra*
Quantity (kg dry weight) 5400 4 000 - 1000 200
*1 500
Total 183 296 420 389 507 022 286 414 80 172

Source: Ministry of Forests and Soil Conservation, Department of Forests, Nepal.

It is estimated that 30 000 tons of leaves were illegally extracted from 1996 to 2001 in Pakistan, on aver-
age 6000 tons per year (AMIN & al. 2004). No significant extraction has been recorded since 2001 as a
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result of enforcement of harvest bans (AHMAD in litt. 2005). Harvesters sort the leaf-bearing shoots from
the branches before onward sale to middlemen, who separate the leaves from the shoots, dry and pack
them. Regional traders sort the leaves according to quality for onward sale to wholesalers and exporters.
There is no pharmaceutical extraction of taxanes within Pakistan (AHMAD in litt. 2005).

There are no extraction facilities for Taxus in Viet Nam (THOMAS & Luu NGUYEN Duc 2004).

Cultivation. Much of the information regarding cultivation of Taxus for production of taxanes is not spe-
cific with regard to the species involved. In countries where more than one species occurs, e.g. China, it
seems likely that cultivation efforts are not focused entirely or perhaps even predominantly on
T. wallichiana. Even in countries where T. wallichiana is the dominant native species, it could be that non-
native species or cultivars are being cultivated. The following text should therefore not be considered as
referring specifically to T. wallichiana, except where specified.

Cultivation efforts during the 1990s were focused on breeding for higher yields of paclitaxel and improved
propagation techniques (IUCN & TRAFFIC 1994, SHELDON & al. 1997), and it seems likely that this re-
mains the case today. Propagation can be via stem cuttings or through seed; the latter is considered time
consuming, owing to the long dormancy of the seeds (one year) and the slow growth of plants. The aim of
experiments with mass macro-propagation of elite plants is to obtain optimal harvest of clippings from
cloned trees closely planted together. Cultivation trials also include other species like T. baccata,
T. cuspidata and T. chinensis (BEDI & al. 1996, RIKHARI & al. 1998, SHELDON & al. 1997).

In recent years a number of studies have been conducted to understand the regeneration of the tree and
to explore cultivation in China. Cultivation studies for Taxus spp. were undertaken in the early 1990s in
western Sichuan, and methods to produce seedlings on a large scale via grafting developed (Lu 1998).
Grafting has proved a successful method of propagating T. wallichiana in Xizang (DA & JiN 2003). Pro-
gress has been made in the cultivation of T. chinensis var. mairei using seeds for propagation. Research-
ers have found a way to reduce the long seed dormancy from one year to around 20 days by increasing
soil temperature (FANG & al. 2000). According to ZHANG & al. (2004), Taxus plantation development has
thus far not been very successful owing to slow growth rates and low paclitaxel content. It appears that
significant investment is being made in such development, however. No significant difference between
paclitaxel content between wild-collected and cultivated plants has been found according to WANG & al.
(2004).

RIKHARI & al. (1998) call for initiatives to improve seed germination and cloning to address the urgent need
for reforestation and cultivation for commercial purposes in India, and note that efforts initiated at that time
included: (1) Development of a simple, relatively cheap technique for vegetative propagation (cloning)
using first year shoots and chemical treatments (NANDI & al. 1996); (2) Transfer of cloned plants (cuttings)
to the study site (increased survival, 50% instead of 42%, was recorded over a period of two years in natu-
ral Taxus habitat at Jageshwar); (3) Enhancement (70%) of ‘seed’ germination (normally 8-15%) by vari-
ous treatments (PANDEY & al. (unpubl.). They proposed that the above mentioned techniques could be
applied to propagate selected plants from other parts of the Himalayas, containing higher levels of pacli-
taxel, for conservation and afforestation.

Propagation protocols for tissue culture of the species have been developed (SAMANT & al. 1998) and
information packs provided by research institutes. These include guidelines on determination of suitable
cultivation areas for Taxus, fast regeneration using seeds (within 4-5 months) and clonal propagation
through layering and stem cutting, productive and economic plantations, ensuring regular harvests of
leaves and twigs, and training of personnel (ANON. 2002a). Cultivation is being promoted by the State
Governments of Arunachal Pradesh, Meghalaya and Uttaranchal (ALam 2004).

As natural regeneration is slow and difficult, artificial propagation is preferred in Nepal, in particular
through stem cuttings (AMATYA in litt. 2005). Taxus cultivation has been supported by a commercial
greenhouse facility initially planned to have a capacity of 600 000 plants per year, to be accompanied by
an outgrower programme and training for rural harvesters. It was estimated that 3600 t of leaves would be
produced annually after 10 years (PHiLLIPS & DwWYER 1999). Seedling production was reported by Dabur
Nepal Private Ltd, to be 160 953 in 1999 and 185 000 in 2000 (VANTOMME & al. 2002). Dabur was said to
be growing over 800 000 Taxus baccata [sic] saplings on plantations on leased lands in Nepal in 2002,
with the expectation that in another five or six years the company would be collecting from its plantations,
for which it would require approximately 10 million trees (ANON. 2002b).

Taxus wallichiana is not cultivated commercially on any significant scale in Pakistan (AHMAD in litt. 2005,
KHAN in litt. 2005). However, it may have been grown experimentally in some research institutes, e.g. the
Forest Institute of Peshawar (KHAN in litt. 2005).
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Some research into propagation methods has been carried out by the Forest Science Institute in southern
Viet Nam, and there is a strong interest in the establishment of plantations. Field gene banks derived from
locally sourced material have been set up as part of a conservation and utilization programme (NGHIA
2000).

National market. Information provided by ZHANG & al. (2004) indicated that as well as producing Taxus
extracts for export, there is a domestic market for paclitaxel within China, with exports being lower than
domestic production. Imports of finished paclitaxel products were reported from the USA between 2000
and 2003. With harvests of native Taxus banned in 2003 and cultivation not yet producing significant
yields, most of China’s market is apparently now supplied via imports, and, to a lesser extent, confiscated
specimens (see below).

A 1997 market survey by TRAFFIC INDIA showed that T. wallichiana was commonly traded at the national
level at that time in India including in the markets of Delhi, Kolkata (previously Calcutta), Mumbai, Amrit-
sar, and Haridwar. Rough estimates of the annual turnover at the Delhi market ranged from 300-700 t,
with demand said to exceed supply. Himachal Pradesh and Jammu & Kashmir were said to be the main
source of T. wallichiana sold on the Delhi market (TRAFFIC INDIA 1998). However, trade data for Arun-
achal Pradesh (Table 1) indicate that it was also a significant, albeit declining, source of T. wallichiana in
trade. The species was said to be easily available in Kolkata (previously Calcutta), with one trader report-
ing imports from Bhutan. Acacia leaves were said to be mixed with T. wallichiana according to market
sources in Mumbai (TRAFFIC INDIA 1998). Delhi, Kolkata (previously Calcutta) and Amritsar are now said
to be the main market centres of the trade, from which the material is distributed to smaller markets (JAIN
in litt. 2005). According to a survey of traditional healers in Kameng district, Arunachal Pradesh, in 2005
local collectors received INR4 (USDO0.8) per kilogramme of T. wallichiana, which was subsequently sold at
nearby markets for INR35/kg (USDO0.09/kg) (ANON. 2001b). The price paid for leaves (dry weight) in India
was reported to be INR35-40/kg (USDO0.8-0.9/kg) in 2005 (JAIN in litt. 2005).

Total demand for the species within India was previously estimated at 500 t (TRAFFIC INDIA 1998). There
were at least three companies in Himachal Pradesh that extracted paclitaxel from Taxus leaves and the
bark in the late 1990s, their demand estimated at 120-150 t annually. The Dabur Research Foundation
estimated the demand by the Ayurvedic industry to be significantly less than this, only 23.6 t annually
(TRAFFIC INDIA 1998). A single natural products company reported requiring six tonnes of T. baccata
(presumably T. wallichiana) raw materials in the 12-month period from April 1999-March 2000
(GOVERNMENT OF INDIA PLANNING COMMISSION 2000).

According to one estimate in relation to the period 1996-2001, Taxus collectors in Pakistan received
PKR1000/t (USD20/t) for fresh foliage. Local middleman received PKR6000/t (USD120/t) and regional
traders PKR10 000/t (USD200/t) (AmIN & al. 2004). The main commercial trading centres for this species
are found in Mingora Swat, Lahore and Karachi (AHMAD in litt. 2005).

International trade. The centre of demand for finished products made from paclitaxel and related com-
pounds continues to be within the USA and, to an increasing extent, in Europe (McCoy 2004. The US
Scientific Authority believes that the bulk of Taxus trade consists of Asian rather than North American
species (TRAFFIC NoRTH AMERICA 2004). It therefore seems likely that at least some T. wallichiana is in
trade to North America, either as raw materials or, more likely, as chemical derivatives following process-
ing in India, China, or perhaps other range States.

Despite the listing of T. wallichiana in CITES Appendix Il in 1995, little of this trade has been recorded in
CITES data (Table 3). This reflects a combination of the relatively low level of CITES implementation for
this and many other CITES-listed medicinal plant species, and, more specifically, the exclusion of chemi-
cal derivatives from the CITES listing between 2000 and 2005 (see below under ‘Regulation of interna-
tional trade’).

Following China’s ban on Taxus harvests, Taxus used for extraction of paclitaxel was increasingly im-
ported from other countries. An estimated 300 t of bark was imported in 2003 according to ZHANG & al.
(2004), this figure apparently based on an assumption that imported materials contained between 0.01-
0.02% paclitaxel. China’s CITES annual report data show the import of 500 t of bark of T. wallichiana dur-
ing that year, all from Myanmar. The bark was reported as being from cultivated sources. China’s annual
reports also showed the import of 50 t of extracts from Myanmar, reported to have originated from wild
sources. Although China’s Management Authority believed that the information in the annual report was
correct (TRAFFIC EAST AsiA in litt. 2005), Myanmar’'s CITES Scientific Authority stated that no permits had
been issued for the harvest or export of this species. There had therefore been correspondence with
China’s CITES authorities regarding fraudulent CITES permits, and the matter had been brought to the
attention of the CITES Secretariat by both Myanmar and China (KHIN in litt. 2005).
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According to the Director of the Shanghai branch of China’'s CITES Management Authority, most of the
Taxus materials imported for the production of paclitaxel come from the USA and Canada, with importing
companies saying that the specimens come from plantations (TRAFFIC NORTH AMERICA 2004.). More
recently, Management Authority staff advised that almost all material used to extract paclitaxel in China
has increasingly been imported from other countries, primarily Canada, with small quantities imported
from Germany, and no materials imported from India or Nepal (ZHAI 2005).

Table 3. CITES-reported trade in Taxus wallichiana (1997-2003)

Year | Country | Country | Origin Export Import

of of

Export | Import

Quantity | Unit Term P | S | Quantity | Unit Term P

1997| CL DE ?? 200| g | Derivatives | E
1997 DE CL ?? 200| g |Derivatives| E | U
1999 CN ID 2000| kg |Derivatives| T | W
1999 CN IN 2000| kg |Derivatives| T | W
1999 IT MT 1 Live T I
2000 CN KR 200| g Extract T| W
2000 CN us 55| kg Extract w
2000 CN us 615| g Extract T | W
2000 DE CH BT 1 Specimens A
2001| CN us 38| kg Extract T|W
2001 IN IT 100| kg Leaves T A 100| kg Leaves T|W
2002 CN us 1({ g Extract T|W
2002 CN us 3| kg Extract T|W
2003 MM CN 500 000| kg Bark T | A
2003 MM CN 50 000| kg Extract T | W

Source: CITES annual report data compiled by UNEP-WCMC.

In line with the above, many Chinese manufacturers of paclitaxel claim to source their raw materials from
North American Taxus species and plantations, but it is not clear to what extent this is the case (TRAFFIC
NORTH AMERICA 2004). In 2003, two Chinese companies contacted a US company requesting the pur-
chase of an estimated 20 [shipping] containers of T. brevifolia per year. The US company, which has been
cultivating the species since 1998, provides materials in the form of ground ‘tops’ (above-ground parts),
ground whole plants (tops and bottoms dried separately but ground and mixed together) and roots
(TRAFFIC NORTH AMERICA in litt. 2005).

China also imported finished paclitaxel products during the years 2000 to 2003, with an estimated import
value of around USD2.92 million, USD11.14 million, USD7 million and USD12.38 million (ZHANG & al.
2004). It is not known whether any of these imports would have involved products derived from
T. wallichiana.

China’s CITES annual report data show the export of significant quantities of T. wallichiana derivatives
from 1999-2003 (see Table 3), the most significant record being the export of two tonnes of derivatives
each to India and Indonesia. It seems likely that this would have represented semi-processed materials
rather than purified paclitaxel. Exports reported in CITES data in subsequent years were of much lower
quantities. No extract exports were reported in 2003, reflecting recognition by China’s CITES Management
Authority that extracts were not covered by the CITES listing (TRAFFIC EAST AsiA in litt. 2005).

According to ZHANG & al. (2004), China exported a total of 143 kg of paclitaxel (99.9% pure) to western
countries (mainly the USA) from 2000-2003, as follows: 2000, 39 kg; 2001, 48 kg; 2002, 21 kg; 2003,
35 kg. The decline in exports in 2002 is said to have corresponded with strengthened management within
China, and the increase in 2003 to the opening of new processing factories and increased import of raw
materials.
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Table 4. Exports of paclitaxel and docetaxel recorded in India’s Customs data (t)*
(1999/2000-2004/2005)

Importer 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004 2004/2005
Argentina 0.15

Bahrain 0.10

Barbados 0.30

Brazil 8.68

Belarus 0.20 2.48
Colombia 0.43
Cuba 0.60

Denmark 1.80

Ethiopia 0.06

Germany 3.00 0.32

Georgia 0.18

Ghana 0.01

Guadeloupe 0.02

Guatemala 0.50

Hong Kong 0.30 0.68

Iran 4.20

Jordan 0.10

Kenya 0.74 0.23

Malaysia 0.10 2.36 2.19
Mauritius 0.04

Mexico 22.00 0.35 0.17
Nepal 0.10

Nigeria 0.08

Pakistan 1.00

P. N. Guinea 0.15

Philippines 1.00 1.36
Poland 0.20

Russian Federation 0.31

Slovenia 0.00
South Africa 0.03

Sri Lanka 0.22 1.30 0.54
Surinam 0.15
Switzerland 0.01

Tanzania Rep. 0.10 0.01
Thailand 1.30 2.85 1.87
Togo 0.90

Trinidad 1.52 0.90
Ukraine 0.14

USA 3.10

Venezuela 0.10 0.01 1.50
Viet Nam 1.01 0.59

Zambia 0.25

Total 4.37 27.76 3.90 5.68 21.58 11.60

* Although the data source indicates the following figures are in thousands of kilogrammes (tonnes), it seems more
likely that they represent kilogrammes. Source: India Department of Commerce Export Import Databank, Categories
30049044 PACLITAXEL and DOCETAXEL.

In India, the export of Taxus wallichiana has been prohibited through its listing on the Negative List of
Exports since March 1996 (TRAFFIC INDIA 1998), and possibly as early as March 1994 (LANGE &
WACHTER 1996). India is estimated to have exported 5500 t of leaves during 1994 (SHELDON & al. 1997).
MOLUR & WALKER (1998) report that according to 1995 data of the ‘Botanical Survey of India’ 170 710 kg
of dried leaves were exported from the state of Arunachal Pradesh in a single month (it is possible that
this represents trade within India). From 1994-1996, the main producer of 10-DAB, the Italian company
Indena, relied heavily on T. wallichiana plant materials from India (SHELDON & al. 1997) but subsequently
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switched to using cultivated T. baccata. In 2001, 100 kg of leaves from cultivated sources were reported
as exported by India, Italy reporting the import as wild sourced. No other exports are reported in India’s
CITES annual reports.

Paclitaxel extraction was reported as taking place within India in the 1990s, for instance by Indo-Italian
companies, for export to the USA (CHAUHAN 1999). India’s Customs data show the export of both pacli-
taxel and docetaxel beginning in 1999/2000 (Table 4). Although exports are reported in units of ‘thousands
of kilogrammes’, it seems more likely that the units are in fact kilogrammes, i.e. 21.58 kg in 2003/04, and
11.60 kg from April 2004-June 2005. According to CITES Management Authority staff, exports involve
extracts from imported T. baccata rather than from native or imported T. wallichiana, and are permitted in
trade based on corresponding evidence of previous T. baccata imports; T. wallichiana is not believed to be
exported in any form. Other sources have also stated that Taxus is imported in large quantities for proc-
essing (JAIN in litt. 2005). The establishment of additional companies for the manufacture and/or marketing
of taxane-based drugs within India could result in an increase in international trade in paclitaxel and other
derivatives, some of which may derive from T. wallichiana. In 2001, for example, a US-based company
announced that its India-based subsidiary was entering into an agreement with a China-based manufac-
turer of paclitaxel from propagated T. yunnanensis (XECHEM INTERNATIONAL 2001).

In Nepal, although export of leaves was banned in 1993 (MANANDHAR 1994), annual exports increased in
response to the ban of exports from India. Since 1995, when Taxus wallichiana was listed on CITES Ap-
pendix Il, only export of Taxus spp. processed in Nepal has been allowed. The total exports of leaves
increased during 1995-1997, from 60 t to 360 t (PHILLIPS & DWYER 1999). No CITES permits were issued
for these exports and no trade with Nepal is recorded in the CITES trade database.

KHAN (in litt. 2005) believes that Taxus wallichiana has not been exploited commercially for international
trade in Pakistan, though states that domestic use as fodder and fuel is common.

lllegal harvest and trade. lllegal harvest to support domestic extraction is thought to have been the main
cause for the dramatic population declines in China (WANG & YANG 1999). According to VITI & al. (2001),
illegally harvested Taxus was frequently confiscated by Government authorities, sometimes misdeclared
as processed material originally imported from North America or as T. wallichiana, when in fact another
species was involved (GOVERNMENTS OF CHINA AND THE USA 2004, ZHou 2001). Chinese authorities make
the seized plant material available to domestic extraction facilities (GOVERNMENTS OF CHINA AND THE USA
2004).

lllegal harvest has also been reported in India, and was the main reason behind India’s CITES listing pro-
posal for T. wallichiana. lllegal extraction of T. wallichiana is said to take place in several protected areas
in Uttaranchal: the Wildlife Sanctuaries of Askot and Kedarnath, and Nanda Devi and Govind Pashu Vihar
National Parks (RAWAT in litt. 2005). Two shipments of Taxus wallichiana destined for Singapore (2 kg)
and Malaysia (75 kg) were confiscated in 2001; the commodities in trade were not specified (CITES
MANAGEMENT AUTHORITY OF INDIA 2002).

Following the ban on exports of raw materials from Nepal, and its apparent misinterpretation by some
government staff as also relating to processed products, illegal export of T. wallichiana leaves was noted
in a study of the medicinals trade in the Malekhukhola watershed area (PANDIT & THAPA 2004). The illegal
extraction and trade of T. wallichia foliage in Pakistan under different trade names (Jari Bootian) in recent
years is said to have damaged the species (AMIN & al. 2004).

Legislation and regulations

Regulation of harvest, manufacture and domestic trade. A series of regulations implementing CITES
within China, the Import and Export Regulations of Endangered Wild Fauna and Flora, came into effect on 1
September 2006. In addition, other laws contribute to the implementation of the Convention in this country.

China’s Law of Wild Plant Protection took effect 1 January 1997. Under this law, protected plant species
are classified into those of “national key significance” and those of “local key significance”. Protected plant
species of national key significance are further divided into Category | and Category lI-protected species.
Trade in Category I-protected species is not allowed. Trade in plant species listed as Category Il is subject
to authorization by the relevant government agencies at the provincial/autonomous region level. All spe-
cies of Taxus have been listed as Category | Protected Species in China since 1999, with harvest of this
and other native Taxus species prohibited since that year except with the authorization of the State For-
estry Administration. The State Forestry Administration banned all harvest of wild Taxus in 2003 (Xu in litt.
2005). The State Forestry Administration, the Ministry of Agriculture and other authorized governmental
authorities at the provincial/autonomous region level are responsible for enforcing the Law of Wild Plant
Protection. The Native Flora Protection Act outlines rules for protection and management of native flora,
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but does not establish requirements with regard to the size of specimens allowed to be harvested
(MACIVOR & PETERS 2000).

The main laws governing harvesting of medicinal plants in India are the Indian Forest Act (1927), and, to
a lesser extent, the Wildlife (Protection) Act (1927/1991/2002). The Indian Forest Act (1927) consolidates
the law relating to forest produce, the transit thereof and duty thereon, and empowers State Governments
to regulate the transit of forest produce, e.g. medicinal plants. The Act deals specifically with reserved,
protected, and village forests. Almost all the States and Union Territories in India have regulations regard-
ing harvest, transit and trade in medicinal plants. Most have established lists of species banned from har-
vest from forests (“Negative lists”), which include threatened plants (JAIN 2000).

The Indian Forest Act (1927) has been adopted by most of the States and is directly applicable to the Un-
ion Territories of India. The remaining States have enacted State Forest Acts of their own, which are
largely based on the Indian Forest Act. The Forest Acts of the States have been amended from time to
time as required. The States have framed Rules under the Acts to protect and preserve the forest wealth
of their respective States (JAIN 2000).

The Himachal Pradesh Forest Produce Transit (Land Routes) Rules 1977 were amended by a notification
in 1994 and establish “pass/export permit fees” for specified medicinal plants. The trade in some of the
important and threatened medicinal plants of the State has been restricted or banned. Pass/export permit
fees for Taxus wallichiana in 2000 were INR600/100 kg (USD14/100 kg) (JAIN 2000). In 1996, T. baccata
was designated as a protected species in Sikkim (JAIN 2000), more likely reflecting confusion regarding
species taxonomy rather than protection of a non-native species.

Other states have similarly established local controls and fee structures on domestic trade in native me-
dicinal species (see JAIN 2000 for a state-by-state analysis of legislation relevant to the harvest and trade
of medicinal plants).

Taxus wallichiana occurs in several protected areas in Uttaranchal, India: Wildlife Sanctuaries of Askot
and Kedarnath, and Nanda Devi and Govind Pashu Vihar National Parks (RAWAT in litt. 2005).

Wildlife harvest and domestic trade controls are implemented in Nepal’s national parks, conservation
areas and protected areas via the National Parks and Wildlife Conservation Act (1973); elsewhere in the
country, implementation is via the Forest Act (1993) and the accompanying Forest Regulation (1995)
(AMATYA in litt. 2005, ARYAL 2000, OLSEN in litt. 2000, SHRESTA in litt. 2000). A summary of these and re-
lated controls for medicinal plants and other non-timber forest products has been compiled by the Asia
Network for Sustainable Agriculture and Bioresources (ANSAB) and can be found on their website
(BINAYEE undated).

The Forest Act and Regulation stipulate rules pertaining to the collection of forest products. Collection is
authorized via licences issued by District Forest Officers (DFO). Licences are required to specify the col-
lection area, the period in which harvest is to take place, the species and quantities to be collected and
method of harvest (AMATYA in litt. 2005, ARYAL 2000, OLSEN in litt. 2000). Licence applicants are required
to provide this information and specify the purpose of collection. In accordance with the Regulation, Dis-
trict Forest Officers are required to verify the quantity of medicinal plants collected, collect any associated
fees, and issue a “release order”, which is required to transport harvested plants out of the district of ori-
gin. The release order should state: the species and quantity transported, the destination and the period in
which transportation must take place (ARYAL 2000, OLSEN in litt. 2000). There is also a provision to allow
harvest and trade licences to be sold at auction (ARYAL 2000).

In their 2001 study in the Dhading District, PANDIT & THAPA (2004) found that implementation of these Ii-
censing provisions was low in government forests, reflecting a combination of a lack of resource man-
agement rights among the local population and low government enforcement capacity. Inspection of har-
vested materials to ensure compliance with licence provisions was considered to be low. Adherence to
licence provisions was similarly found to be low in community forests, where permitting provisions still
applied, but harvest rights were restricted to members of forest user groups. Others have similarly noted
low levels of implementation of national harvest and trade controls for medicinal plants and other non-
timber forest products (e.g. see MULLIKEN 2000, OLSEN 2005).

In 1995, the Government banned export of Taxus spp. through publication of a notification in the Nepal
Gazette (under rule 12 and 13 (2) of the Forest Regulation, 1995 on 3 April 1995, which was amended as
mentioned as per Clause 2 of Nepal Gazette vol. 3, Section 51 No. 36, dated 31 December 2001 issued
by MoFSC, HMG/Nepal). The ban excludes export of Taxus spp. in processed form, however, as long as
processed within Nepal and a permission obtained from the Department of Forest, advised by the De-
partment of Plant Resources and Herb Production and Processing Co. Ltd. (AMATYA in litt. 2005).

The harvest of medicinal plants in Pakistan is controlled by the Forest Department.
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Three different types of harvest controls were reported as practised (IQBAL 1991, RAPA 1987):

e Leasing the area for collection of medicinal herbs. This method was said to have been used in the
Hazara forests in the North-West Frontier Province;

e Collection by the traders from local people who pay nominal royalties to the Forest Department. This
method was said to have been common in the Malakand forests in the North-West Frontier Province;
and

e Auctioning off fixed quantities, e.g. by the Forest Department in Azad Kashmir.

Before taking plants from the site of collection, the local Divisional Forest Officer must be approached for
the issue of a transport permit, obtainable on the payment of a fixed duty. The size of the consignment
and transport permits are checked at forest exit points. Commercial exploitation from reserved forests is
forbidden throughout Pakistan by order of the Inspector General of Forests, Islamabad (MULLIKEN 2000).

Harvesting T. wallichiana is banned and its extraction is totally restricted in Pakistan (AMIN & al. 2004).
Community protected forests in some areas are also contributing to the conservation of the species. The
Manikhel forests in Orakzai Agency are a typical example of the traditionally managed forests, where even
a twig of Taxus can not be extracted from the forest. The only use of Taxus branches allowed is for roping
mosques and community meeting places. The forests of Manikhel are intact and are managed by tribal
rules (AMIN & al. 2004).

Regulation of international trade

CITES listing. Taxus wallichiana was included in CITES Appendix Il in 1995, following acceptance of a
listing proposal put forward by India to the ninth meeting of the Conference of the Parties to CITES (Fort
Lauderdale, November 1994). The proposal reflected concern that international trade in leaves and bark
to produce paclitaxel was resulting in the decline of the species’ wild populations, particularly in India. The
listing became effective on 16 February 1995, and was annotated with what was at that time Annotation
#8: “Designates all parts and derivatives, except: a) seeds and pollen; b) seedlings or tissue cultures ob-
tained in vitro, in solid or liquid media, transported in sterile containers; c¢) cut flowers of artificially propa-
gated plants; and d) finished pharmaceutical products”. The original listing therefore covered extracts as
well as raw materials in international trade. However, this annotation was changed at CoP 11 (Gigiri, April
2000) following a proposal from Switzerland aimed at harmonizing annotations for medicinal plants with
the effect that chemical derivatives such as paclitaxel were excluded (Annotation #2: Designates all parts
and derivatives, except: a) seeds and pollen; b) seedling or tissue cultures obtained in vitro, in solid or
liquid media, transported in sterile containers; c) cut flowers of artificially propagated plants; and
d) chemical derivatives and finished pharmaceutical products). It became clear in subsequent years, how-
ever, that chemical derivatives (extracts) formed a significant share, if not the vast majority, of international
trade in this species in terms of the numbers of wild specimens affected by trade. The Governments of
China and the USA therefore submitted a proposal to CITES CoP 13 (Bangkok, October 2004) to amend
the annotation, which was accepted. T. wallichiana and other CITES-listed Taxus species (see below) was
subsequently covered by Annotation #10: “Designates all parts and derivatives except: a) seeds and pol-
len; and b) finished pharmaceutical products”, which entered into effect on 12 January 2005. The annota-
tion applied to Taxus was modified yet again at CITES CoP 14 (The Hague, June 2007), as part of a
Plants Committee process to clarify and harmonise annotations for medicinal plants. The revised annota-
tion, effective 13 September 2007, "Designates all parts and derivatives except: a) seeds and pollen; and
b) finished products packaged and ready for retail trade”.

CITES Parties also responded at CITES CoP 13 to the threat to other Asian Taxus species posed by de-
mand for paclitaxel and other taxanes by including a further four Asian Taxus species in CITES Appendix
Il (Taxus chinensis, T. cuspidata, T. fuana, T. sumatrana) as well as all infraspecific taxa of these species.
This listing also entered into effect on 12 January 2005.

Export from China of materials derived from native Taxus species originating from the wild is banned
(ZHA1 2005); however, clarification is required to see if this also applies to confiscated materials that are
subsequently supplied to manufacturers for extraction purposes. There do not appear to be similar restric-
tions on the export of materials derived from cultivated specimens or for re-export of material imported
from other countries.

At present, there is no single law formulated specifically to implement CITES within China, however, cer-
tain laws contribute to the implementation of the Convention in this country. From 1 January 1998, China’s
regulatory system for the export of wild animals and plants was strengthened by the Endangered Species
Import and Export Management Office (under the State Forest Administration), the designated CITES
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Management Authority, and the Customs Authority. A wide range of animal and plant species are speci-
fied in an annex attached to a Joint Notification from the Management Authority and the Customs Author-
ity. This annex is said to be compiled on the basis of the CITES Appendices and lists of key national pro-
tected animals and plants. The Notification was amended in February 1999 to include several medicinal
plant species. Trade in live plants, parts in their raw form, and products made from them specified on the
said list are controlled. Confirmation is required to see if the list has now been amended to include those
Taxus species included in CITES Appendix Il at CITES CoP 13 and to reflect the revised annotation for
Taxus species. According to the Joint Notification, where applicable, import/export permits or certificates
are required. Since September 2003, the Government of China has required export documentation for all
Taxus species and subspecies (ANON. 2004b). Import licences are required for the import of Taxus from
other countries. These are issued by the central CITES office in Bejing based on export permit documen-
tation (ZHAI 2005).

In India, the export of wild specimens of Taxus wallichiana sourced from within India has been prohibited
through the species’ listing on the Negative List of Exports since March 1996 (TRAFFIC INDIA 1998), and
possibly as early as March 1994 (LANGE & WACHTER 1996). This prohibition would not appear to have
extended to cultivated specimens, TRAFFIC INDIA (1998) having noted that export prohibitions for prod-
ucts produced via cultivation were changed periodically. As will be explained below, it would also appear
that this prohibition would not have extended to finished products, or possibly to chemical derivatives, e.g.
paclitaxel.

CITES is implemented in India through a combination of the Wildlife Protection Act, 1972/1991/2002 and
the Export and Import Policy (EXIM) of the Foreign Trade (Development and Regulation) Act, 1992 and
the Customs Act, 1962. The Wildlife (Protection) Act prohibits export of a number of species, including all
six CITES Appendix | plant species native to India, of which one, Kuth Saussurea lappa, is a medicinal
plant.

Policy on trade in wildlife and wildlife products is established via the EXIM policy, which is revised periodi-
cally. The policy, as far as it concerns wildlife, is decided in consultation with the Director of Wildlife Pres-
ervation of the Government of India, who is the CITES Management Authority and oversees CITES im-
plementation in the country. The Director has four Regional Deputy Directors and four sub-regional offices
of wildlife preservation, these serving as assistant CITES Management Authorities. The EXIM policy is put
into effect via the provisions of the Foreign Trade (Development and Regulation) Act 1992 and enforced
via the Customs Act (CITES MANAGEMENT AUTHORITY OF INDIA in litt. 2004).

The EXIM policy was embedded within a broader Foreign Trade Policy for the period 2004-2009, this
change coming into effect on 1 September 2004. The Foreign Trade Policy aims at doubling India’s share
of global trade and expanding employment opportunities, particularly in rural and semi-urban areas, and
includes a Special Agricultural Produce Scheme, promoting the export of, inter alia, minor forest produce
such as medicinal plants and their value-added products. The policy outlines that all export and import
shall be “free”, e.g. unrestricted, unless regulated under any legislation. Goods imported in accordance
with this policy may be exported in the same form without a licence, provided that there is no import or
export restriction for the items. Even goods restricted for import may be imported under Customs Bond for
export without a licence provided that the items are freely exportable. Specific note is made in the policy
that this does not preclude the application of other laws (DIRECTORATE GENERAL OF FOREIGN TRADE 2004).

Import and export restrictions for specific products are established via India’s ITC (HS) classifications in
accordance with the broader policy. Several categories relevant to CITES-listed species have been identi-
fied as goods allowed to be imported without restriction (i.e. free of import duties or quotas), e.g. “medici-
nal plants, fresh or dried, whether or not cut, crushed or powdered” (Schedule 1 Chapter 12), lac, gums,
resins and other vegetable extracts (Schedule 1, Chapter 13), pharmaceutical products (Schedule 1,
Chapter 30) and essential oils (Schedule 1, Chapter 33). Although instructions under the EXIM policy for
1997-2002 stipulated that imports of plants, products and derivatives were subject to CITES provisions
(TRAFFIC INDIA 1998), the low levels of trade data for imports of CITES-listed species into India indicate
that these provisions were not implemented effectively.

It does not appear that any CITES-related import controls were established via the policy for 2004-2009
until early 2006, nor that these existed under other legislation (with the exception of Saussurea lappa),
with the effect that imports of CITES-listed medicinal plant species was uncontrolled. However, on
6 February 2006 the ITC (HS) Classifications of Export and Import Items were amended such that imports
of Rauvolfia spp. (all species) are to be subject to CITES provisions (Ministry of Commerce & Industry
Department of Commerce Notification No. 42 RE-2005/2004-09). Similar amendments were made for
Kuth (Saussurea lappa) roots, cacti, agarwood and agar oil. This would seem to indicate that CITES trade
controls are not required for imports of other CITES-listed plant species, however confirmation of this is
required.
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As stipulated in Chapter 12 of the ITC (HS) classifications, the export of plants, plant portions, their deriva-
tives and extracts of species included in CITES Appendix | and Il and obtained from the wild is generally
prohibited. Further clarification is required to confirm whether this applies to wild specimens regardless of
their country of origin, or to only those specimens obtained within India. An “Export Licensing Note” ap-
pended to Chapter 12 specifies 29 plant taxa for which export is generally prohibited. This list includes
Taxus wallichiana. An exception for both CITES species and those listed in the Licensing Note is made for
the export of “formulations”, defined as including “products which may contain portions/extracts of plants
on the prohibited list but only in unrecognizable and physically inseparable form” and “value added formu-
lations as well as herbal Ayurvedic” (Chapter 12, Export Licensing Note 3). It is not clear whether the term
“recognizable” is defined per the CITES interpretation of “readily recognizable” such that if the ingredients
of a particular formulation of Ayurvedic medicine are listed on the packaging, then they are considered to
be “recognizable”. The instructions include a note that states that “no certificate from any authorities what-
soever shall be required for their [formulations] export”, implying that no CITES permits would be required
for such exports. This would appear to potentially allow for trade in Taxus wallichiana in violation of CITES
trade controls, which were revised to apply to extracts, and subsequently also to finished products in
forms other than packaged for final sale. Export Licensing Note 2 states that export permits are required,
however it is not clear if this applies only to cultivated specimens, which are allowed to be exported (see
below) or also to formulations. CITES Management Authority staff have advised that, if Customs staff refer
a shipment of “formulations” containing CITES-listed species to the Management Authority for clearance,
then issuance of a CITES export permit will be required (AARTI in litt. 2005).

A further exception is provided for exports of wild CITES-listed species on a case-by-case basis for “life
saving drugs”, which could presumably be applied to any medicinal species, and particularly Taxus wal-
lichiana. However, in this case a CITES permit would be required, with such trade only allowed on rec-
ommendation of the Ministry of Environment and Forests.

Exports of plants produced via cultivation are allowed subject to obtaining a transit pass from the relevant
Divisional Forest Officer if the plants were cultivated in sites within forests, or a Certificate of Cultivation
from a District Agriculture, Horticulture or Forest Officer if cultivated at sites outside forests. Export Licens-
ing Note 2 included in this schedule states that “...However, in respect of CITES species, a CITES permit
of export shall be required”. As noted above, it appears that this provision relates to all but formulations,
however this requires further clarification.

It does not appear that export restrictions on wild specimens of CITES-listed species apply to imported
specimens, however this requires confirmation, nor does it appear that there are any specific provisions
made for controlling re-exports of CITES-listed species, other than as may be required to prove that re-
exports do not involve wild-collected stock from within India. No reference could be found to an earlier
(2003) provision requiring exporters of value-added formulations made out of imported species from the
list of “prohibited plants” to provide an affidavit to Customs authorities at the time of export that the speci-
mens were legally imported (NTF NO. 03/2003 31/03/2003). However, CITES Management Authority staff
state that proof of import is required prior to granting re-export permission, and that they take into account,
for example, the amount of unprocessed product that would have been required on import to produce a
given export quantity (JAIN in litt. 2005). CITES Re-export Certificates are issued for such shipments
(AARTI 2005).

According to India’'s CITES Management Authority staff, the export of paclitaxel and 10 DAB manufactured
from imported Taxus baccata is permitted with issuance of a “No Objection Certificate” by the CITES Manage-
ment Authority after scrutinizing import documents and taking an affidavit from the exporter that the exported
derivatives have in fact been manufactured from imported T. baccata. Such exports are not being recorded in
India’s CITES annual reports as they do not involve CITES-listed species (JAIN in litt. 2005).

Exports are required to be limited to the following ports: Mumbai, Nhava Sheva, Kolkata, Cochin, Delhi,
Chennai, Tuticorin, Amritsar, Calicut and Thiruvananthapuram (DIRECTORATE GENERAL OF FOREIGN TRADE
2004). It is not clear if this relates to all plants covered under this Customs classification, or only to CITES-
listed species and other medicinal species for which export is prohibited.

All violations of the EXIM policy constitute an offence under the Customs Act and are dealt with by Cus-
toms officials, who alone have the responsibility to enforce compliance with CITES at border posts. In-
spection of consignments by Wildlife Inspectors, co-operating with Customs staff, may also be carried out
at border crossings, but such specialist investigations are few. Enforcement of any violations detected is
the responsibility of the Customs authorities (PANDA in litt. 1998).

There is no specific CITES-implementing legislation in Nepal, however legislation to promote more effec-
tive CITES implementation has been under consideration since the late 1990s. If agreed, the Rare (En-
dangered) Wildlife and Plants Trade Control Act 2057 (2002), which includes a number of CITES-relevant
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provisions, would provide a more powerful legal tool for CITES implementation within Nepal (HEINEN &
CHAPAGAIN 2002).

Nepal's CITES Management Authority for plants is the Department of Forests, Ministry of Forests and Soil
Conservation. The CITES Scientific Authority for plants is the Department of Plant Resources, Ministry of
Forests and Soil Conservation. The Management Authority issues export permits for plants covered by
CITES and/or the Forest Act.

The Management Authority also maintains liaison with the Departments of Customs, Intelligence, Police
and other agencies. The Ministry of Commerce (Customs) and the police assist in the enforcement of
import and export controls. However, it was noted in 2000 that Customs officers had not been trained in
the identification of medicinal plants (BISTA in litt. 2000); it is not known if training has been provided since
that time. Personnel from the Department of Forests and District Forest Offices have been posted at the
Customs points in the Terai to examine consignments containing wild flora (ARYAL 2000).

The Government of Nepal banned export of Taxus spp. by publishing a notification in the Nepal Gazette
under the power conferred by rule 12 and 13 (2) of Forest Regulation 1995 on April 3 1995, which was
amended per Clause 2 of Nepal Gazette vol. 3, Section 51 No. 36, dated 31 December 2001 issued by
Ministry of Forests and Soil Conservation. The Government allows the export of Taxus spp. in processed
form with permission from Department of Forests on the recommendation of Department of Plant Re-
source and Herbs Production and Processing Co. Ltd (AMATYA in litt. 2005). According to PANDIT & THAPA
(2004), the ban on export of raw materials of certain medicinal species has been misinterpreted by some
District Forest Office staff as relating to trade from one District to another, rather than to export from Ne-
pal, increasing the incentive for illegal trade by village collectors.

Treaty of Trade between Nepal and India

In an effort to expand trade between their two countries, the Governments of India and Nepal entered into
a bilateral trade agreement in 1991. The treaty provides for preferential treatment (exemption from Cus-
toms duty and quantitative restrictions) for trade in certain “primary products”, which include forest pro-
duce that has not undergone processing, and Ayurvedic and herbal medicines (Article IV) (ANON. 2002c).
Under this treaty, a certificate of origin issued by the Government of Nepal is the only document required
for presentation to India’s Customs authorities at the time of import (MULLIKEN 2000). Trade in conjunction
with the treaty is required to take place via one of the 22 border crossings designated in Annex A of the
treaty. During the late 1990s, border officials were unaware that CITES documentation might also be re-
quired for export (as noted above, under India’s current CITES implementing legislation and the EXIM
Policy, CITES export permits would not be required to accompany shipments into India in any event). The
treaty contains provisions for stronger domestic measures on the part of national governments, and pro-
vides a list of articles not allowed preferential treatment (e.g. cigarettes and alcohol) as an annex. It ap-
pears that this Annex could be amended to reflect CITES requirements (MULLIKEN 2000).

TRAFFIC India informed Government authorities in both India and Nepal of the apparent relevance of this
treaty with respect to CITES trade controls. Initial research results from this study were communicated to
the second Indo-Nepal Trans-border Meeting in February 1999. As a result, the final resolution of that
meeting called for bringing the bilateral treaty in line with CITES requirements (MULLIKEN 2000).

The treaty was extended for a further five years in 2002 and remained in effect until 5 March 2007 (ANON.
2002d). Although some amendments were made, these did not reflect the concerns raised regarding
CITES implementation (AMATYA in litt. 2005). The treaty has been extended for a further five years, and
will remain in effect until 5 March 2012.

Pakistan’s CITES Management Authority is the National Council for the Conservation of Wildlife (NCCW),
under the authority of the Ministry of Environment, Local Government and Rural Development, in Islama-
bad. CITES permits are issued by the NCCW, which is also responsible for formulating countrywide legis-
lation for regulating harvest, national and international trade of CITES-listed species. It issues directives to
various provincial Forest Departments to control the harvest and trade of medicinal plants and intervenes
wherever a violation of CITES is reported. It is also responsible for inter-provincial and international co-
ordination of CITES implementation. Enforcement officials interviewed at border posts were generally
unaware of CITES requirements.
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Conclusions

Taxus wallichiana is a multipurpose tree species valued through much of its range as a source of timber,
fuelwood, fodder, tea, traditional medicine and, since the early 1990s, paclitaxel and other taxanes used in
anti-cancer medications. Slow growing, slow to regenerate and sensitive to canopy disturbance and fire, it
appears that this species was declining in some parts of its range even before harvest for production of
taxanes began. However, high demand for bark and leaves for paclitaxel production resulted in a signifi-
cant increase in the rate of harvest leading to population declines in China, India and Nepal, and poten-
tially elsewhere in the species’ range. Cultivation has been promoted in each of these countries, but as yet
does not appear to be making a major contribution to T. wallichiana supplies. International trade in T. wal-
lichiana and other Asian Taxus species involves a combination of leaves, bark and extracts in various
stages of processing. Much of the preliminary processing appears to take place within the three range
States named above, while the final pharmaceutical products are more likely to be produced and con-
sumed in the USA, and, increasingly, in Europe. There has also been an increasing trade in raw materials
from European and North American Taxus species to China in recent years to support processing facilities
in that country.

Although the species has been listed in CITES Appendix Il since 1995, there is relatively little information
available regarding current rates of harvest and trade of T. wallichiana. This reflects a combination of fac-
tors, including:

e Varying interpretations and confusion regarding the taxonomy of T. wallichiana and other Taxus spe-
cies;

e Generally low levels of CITES implementation for medicinal plant species;
e The exclusion of chemical derivatives (extracts) from CITES trade controls from 2000-2005; and

« Difficulty in visually identifying the main products in trade (leaves, bark, extract), including with regard
to discriminating between parts and derivatives from T. wallichiana and those from other Taxus spe-
cies.

The listing of the remaining Asian Taxus species in CITES Appendix Il effective January 2005 should fa-
cilitate CITES implementation for T. wallichiana by requiring CITES documentation for any trade in native
Taxus species from range States. The revised annotation for T. wallichiana, which also applies to these
other species, should also improve the role of CITES in controlling and monitoring trade. However, CITES
implementation will continue to be complicated by the factors above, and the increased trade in paclitaxel
and other compounds produced from non-CITES Taxus species.

Ongoing research and developments in the technology for extracting and synthesising paclitaxel and other
taxanes has widened the range of Taxus species from which these compounds can and are being ex-
tracted. These include European Yew T. baccata, a widely distributed species and also a common orna-
mental plant, and the North American species T. canadensis, for which commercial propagation trials for
taxane production are underway. Paclitaxel is also now being produced via plant cell fermentation tech-
nology, although the rights to this technology were apparently initially licensed to a single company. These
developments, along with significant investment in cultivation of Taxus species, suggest that demand for
wild-harvested T. wallichiana will decrease at some stage in the future. In the near term, however, it
seems likely that a strong economic incentive for wild harvesting and the purchase by manufacturers of
wild-harvested products will remain, even within range States that do not allow such harvests such as
China. There is no indication that demand for local use as a medicinal plant and tea within Himalayan
range States will decrease in the near future. Use of raw materials in Ayurvedic and Unani medicines also
seems likely to persist.

Most key range States have placed strict restrictions on harvests and/or trade. China bans both harvests
and export, although does allow products to be manufactured, and presumably exported, from wild-
harvested materials that have been confiscated. Based on available information, it appears that wild har-
vest continues to be legal in some states within India, and national export laws allow for the export of
“formulations” made from wild-harvested material. However, no such exports have been permitted in re-
cent years according to CITES Management Authority staff. India’s trade controls similarly allow for the
import and re-export of wild material from other countries outside of CITES trade controls. There was no
information to indicate that this was a widespread practice, however, with imports of materials for process-
ing said to involve T. baccata. Wild-harvest is allowed within Nepal, as is export of value added products
(e.g. extracts). No permits have been issued for harvest in or export from Myanmar, and harvest (and
presumably export) is banned in Pakistan.
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Further information is required to determine how CITES authorities within those countries that allow export
of raw materials or extracts maintain chain of custody controls in order to discriminate between CITES and
non-CITES species. Further information is also required with regard to the making of non-detriment find-
ings when trade involves wild-harvested specimens. Unlike cultivation, it seems that relatively little em-
phasis has been placed thus far on making such findings, or on developing sustainable harvest rotations
for bark and leaves of T. wallichiana or other Asian Taxus species. Increased emphasis on sustainable
harvest methods in Asian range States could serve multiple purposes, including securing income for rural
(and potentially landless) producers and increasing the sustainability of Taxus harvests for other pur-
poses, e.g. fodder and local production of traditional medicines and teas. Given the slow growth of the
species, it seems unlikely that a similar approach would be successful with regard to timber harvests.
However it might be that the promise of long-term cash income from needles and bark could outweigh the
short-term benefits to be gained from use and sales of timber.

Possible next steps

Range States for Asian Taxus species might consider

e increasing domestic chain of custody controls for Taxus parts, derivatives and products; and

e investing in sustainable forest management and associated forest tenure approaches for Taxus spe-
cies, and cross-sharing of lessons learned at the local, national and regional levels.

Range, consumer and intermediary processing States for Asian Taxus species might consider

« Developing and distributing improved identification materials for Asian Taxus parts and derivatives
likely to be in trade;

« Developing a standardized CITES labelling system for chemical derivatives and extracts;

< Developing of a notification system to report the issuance and/or acceptance of CITES export permits
for raw as well as processed materials; and

e Greater sharing of information regarding national harvest and trade controls, including the making of
CITES non-detriment findings.
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