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CONVENTION ON INTERNATIONAL TRADE IN ENDANGERED SPECIES
OF WILD FAUNAAND FLORA

Eighteenth meeting of the Conference of the Parties
Colombo (Sri Lanka), 23 May — 3 June 2019

Species specific matters

TRADE IN BOSWELLIA SPP. (BURSERACEAE)

This document has been submitted by Sri Lanka and the United States of America.”

Overview

2.

The genus Boswellia is the source of the aromatic resin known as frankincense, a semi-solid, yellow-brown
substance derived from the gummy sap of the tree. Also known as olibanum, this resin and resin-derived
essential oils and alcohol extracts are widely traded internationally and are incorporated into a variety of
healthcare, home care, aromatherapy, cosmetics and toiletries, and dietary supplement products. Bark,
extracts of bark, wood products, and live plants of these species may also be traded internationally. Boswellia
species provide economic and ecological benefits across their range. However, there is growing concern
that increasing demand and unregulated international trade of this high value commodity might threaten the
survival of these species. This document provides background information to serve as a background and
seek input from Parties and insights from the Plants Committee for further information gathering, review, and
discussion to better understand the impact of international trade on these species.

The species and their status

3.

Boswellia species are the sole source of frankincense, also known as olibanum (Coppen 1995; Hassan
Alaamri 2012). The genus includes includes about 18 small to medium tree species that are native to the
arid tropical regions of Africa, the Middle East, and South Asia. These trees grow in harsh and arid rocky
desert-woodland habitats, often on steep or rocky slopes and are patchy in distribution (Orwa et al. 2009;
Sultana 2013). They may be the dominant species on ridges, hilltops and drier areas (Orwa et al. 2009;
Shahabuddin et al. 2006). Although the genus occurs in about 21 countries, all but a handful are endemic to
single countries (See Annex 1 for a list of species and their distribution) (Abdoul-Latif et al. 2012; Coppen
1995; MOE 2012; Orwa et al. 2009; Thulin & Warfa 1987; World Checklist of Plant Families 2018).

There is considerable morphological variation among the species in terms leaf shape, flowers, fruits,
branching, size, and trunk shape (Thulin & Warfa 1987). The trees are deciduous and are leafless much of
the year (Mugah et al. 1997), and they flower in the dry season, before the leaves come out (Mengistu 2011).
Lacking spines, the flaky or papery bark has prominent resin ducts and a reddish brown resinous layer (Abiyu
et al. 2010; Mugah et al. 1997; Thulin & Warfa 1987). Trees begin producing resin at approximately 8-10
years or when the trunk reaches approximately 38cm diameter at breast height (Omani Sites on the World
Heritage List 2008; Paramanik et al. 2012). Generation length varies by species and is estimated to be 10-15
years for B. pirottae (Awas et al. 2018) and 20-30 years for B. ovalifoliolata (Saha et al. 2015).

There appear to be no quantitative global or national level population estimates across the entire range of
most Boswellia species. An exception is B. sacra in Oman, estimated to be 400,000-500,000 trees (Hassan
Alaamri 2012). Some data are available at the subpopulation level (e.g., Abiyu et al. 2010; Adam 2008;
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Bantihum & Tesema 2018; Eshete 2002; Gessmalla et al. 2015; Groenendijk et al. 2012; Ogbazghi 2001;
Ogbazghi et al. 2006). However, this information has not been collated or analyzed at the national or global
level. See Annex 1 for some population information for various species. Of the 13 species that have been
globally assessed by the International Union for Conservation of Nature (IUCN), nine have a threat status of
Vulnerable or higher, including Critically Endangered for B. ogadensis (Alemu et al. 2012), and Vulnerable
for B. bullata (Miller 2004b), B. nana (Miller 2004e), B. ovalifoliolata (Saha et al. 2015), B. popoviana (Miller
2004f), B. pirottae (Awas et al. 2018), and B. socotrana (Miller 2004g). A national assessment in Sri Lanka
ranked B. serrata as Critically Endangered-Possibly Extinct (MOE 2012).

Boswellia species are limited by several intrinsic biological factors. Boswellia is a sexually reproducing tree
that regenerates naturally from the seeds (Eshete 2002). The plants are dioecious, having separate male
and female individuals (Sunnichan et al. 2005). These trees are self-incompatible, meaning it requires pollen
from other individuals for fertilization, and thus depends on outcrossing (Vaishnav & Janghel 2018). In a
4-year study of over 675 B. serrata trees in three locations in India, Sunnichan et al. (2005) noted sterile
flowers in three trees in one population during the entire study. Unfertilized flowers do not develop into fruit.
Flower sterility may be caused by insect infestation (see below) or may be a mechanism to enhance
pollination. Under open pollination, fruit-set is low, only about 10%. Poor fruit set limits the number of
offspring. Endosperm is lacking upon maturity of the embryo (seed) (Judd et al. 2008), which means that the
fleshy food-storing cotyledons nourish the embryo as it germinates. Seed establishment appears to be a
limiting factor and may differ within a species. A germination study of Boswellia papyrifera seed collected
from three locations in one population in Sudan, yielded low viability of seeds (only 4-7%); the other 55%
were infested and the remaining seeds 39% were empty (Adam & El-Tayeb 2008). In contrast, significantly
higher germination rates were reported for Boswellia papyrifera populations in Eritrea, with 80-94%
germination from untapped trees and 14—16% for seeds from tapped stands (Ogbazgahi 2001). Note that
Ogbazgahi (2001) only looked at healthy seeds, and the high germination rate implies that germination is
not a limiting factor. Whereas Adam & El Tayeb (2008) calculated viability based on the fotal number seeds
collected at the study sites, indicating that a large number of seeds are lost to insect damage or sterility.
Groenendijk et al. (2012) looked at survival rates of B. papyrifera in Ethiopia and found poor regeneration
and high adult mortality in both tapped and untapped populations. Low regeneration rates have been
reported across several species (See Annex 1) (Abiyu et al. 2010; Adam & El-Tayeb 2008; Bantihum &
Tesema 2018; Eshete 2002; Gessmalla et al. 2015; Groenendijk et al. 2012; Nour 2008; Ogbazghi 2001;
Ogbazghi et al. 2006; Sagar & Singh 2005).

There is little information on the current status of these species within protected areas, ex situ collections or
in plantations. There may be plantations in India and Somalia, although resin production may be lower in
cultivated plants (Abdoul-Latif et al. 2012; Brendler et al. 2018; Thulin & Warfa 1987). The plant can be
propagated from seed and cuttings. However, Thulin & Warfa (1987) noted that the characteristic swelling
of the trunk does not occur in plants propagated from cuttings. Vaishnav & Janghel (2018) are investigating
clonal propagation methods of B. serrata, following techniques developed in 1972 for B. papyrifera in the
Sudan. Negussie et al. (2018) recently reported a process to enhance rooting of Boswellia papyrifera stem
cuttings, drawing upon Ethiopian traditional knowledge to treat the Boswellia cuttings with the milky latex
from Euphorbia abyssinica. Boswellia frereana is reportedly hard to propagate outside its native range of
Somalia (DeCarlo & Ali 2014).

Utilization and trade

8.

These multipurpose species provide ecological and economic benefits. Boswellia trees grow in areas
unsuitable for traditional agriculture, stabilize soil and hillsides, and provide shade and cover (Hassan
Alaamri 2012). They are drought resistant and continue to grow in marginal areas, produce resin used for
incense, flower, and grow leaves even under harsh and unpredictable conditions (Abdoul-Latif et al. 2012).
They serve as nurse trees for other species and seem to resist fire better than some other associated plant
species (Orwa et al. 2009). Associated animals include yellow-winged bat (Megaderma frons) and common
cuckoo (Cuculus canorus) (Ackroyd & Harvey 2016). Camels eat the fruit in Djibouti (Abdoul-Latif et al.
2012) and the fruits, seeds, and succulent young stems are used as fodder for goats and camels in Oman.
Flowers are a source of pollen for native honeybees (Hassan Alaamri 2012).

The trees are valued as a source of income for communities living in marginal lands where other plants
cannot grow (Bantihun & Tesema 2018; Eshete 2002; Gebrehiwot et al. 2003; Hassan Alaamri 2012; Judd
et al. 2008). Boswellia species yield the aromatic resin known as frankincense or olibanum, which is
incorporated into a variety of healthcare, home care, aromatherapy, cosmetics and toiletries, as well as
dietary supplements. Tapping the trees generally involves making a repeated incision in the bark over a
series of months (Abiyu et al. 2010; Gebrehiwot et al. 2003). The semi-solid, gummy, yellow-brown exudate
seeps from the bark and hardens upon exposure to air, often in the shape of a tear drop (Abdoul-Latif et al.
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10.

11.

12.

13.

14.

2012; Coppen 1995; Ogbazghi 2001). Harvest is mainly seasonal, generally with periods where no harvest
occurs during the year (Coppen 1995; Hassan Alaamri 2012).

The average resin yield per tree varies across the landscape and among species, and will also depend on
whether the trees are tapped continuously or allowed to rest. Recent estimates of production potential and
actual production are scant. In Sudan, B. papyrifera yields an average of 175g/tree (upon the first tapping).
A population of B. papyrifera in the Nuba Mountains of Sudan was recorded as yielding 60-80kg/hectare
(Alemu et al. 2011). Some researchers estimate an average of 3kg of resin yield annually per tree (Eshete
2002; Hassan Alaamri 2012). In Oman, the potential annual resin production has been estimated at ~230
tonnes/year (based on a potential yield of 3kg per tree) (Hassan Alaamri 2012). Whereas the potential
production of olibanum in Ethiopia was estimated to be 23,000 tonnes in 1981 (Coppen 1995), more
recently, Eshete (2002) estimated the annual potential production in the Amhara Region of Ethiopia alone
would be 203,975 tonnes annually (based on 3kg/tree average). It is not clear whether the 10-fold difference
is due to better census data, a better understanding of yield, or if the 1981 estimate was based on a narrower
area of production. Production volumes also vary by region within a range country. India is the main supplier
of frankincense derived from B. serrata (Brendler et al. 2018). Most frankincense is harvested in the Sheopur
district in Madhya Pradesh, with an estimated 5,302 quintals (530 tonnes) of frankincense resin harvested
annually (Bhattacharya & Hayat 2004), whereas only 99.8 and 27 tonnes from Gujarat and Andhra Pradesh,
respectively, were harvested in 2008-2013 (Yogi et al. 2014). Brendler et al. (2018) provide a synthesis of
frankincense production in India.

Domestic uses abound. In Djibouti, Eritrea, Ethiopia, Somalia, and Sudan, the resin from B. papyrifera
and B. sacra is chewed and is used in rituals (Abdoul-Latif et al. 2012). In Ethiopia, B. papyrifera paste is
used as an antifungal and in perfume and incense (Abdoul-Latif et al. 2012; Cassou et al. 1997, Lulekal
2008 as cited in Kandari et al. 2015). In Kenya, the smoke of burning B. neglecta resin is believed to smoke
to repel snakes and flies (Mugah ef al. 1997). Similarly in Oman, B. sacra may be used as an insect repellent
(Hassan Alaamri 2012). In India wood pulp is used for paper; and it makes a good fuel and charcoal that is
favored in iron smelting (Orwa et al. 2009; Saha et al. 2015). In India and Ethiopia, Boswellia wood is also
used for fencing, agricultural implements, inexpensive furniture, packing crates, matches, plywood and
veneers (Eshete 2002; Orwa et al. 2009). In parts of Africa, the gum and resin may be used as adhesives,
dyes, and lithographic ink (Abiyu et al. 2010).

There are few recent estimates of domestic consumption; most information is either subregional or must be
gleaned from other data. In Oman (Boswellia sacra), annual domestic consumption for local celebrations is
estimated to be 40-50 tons (Hassan Alaamri 2012). In 1997, the Roman Catholic and Orthodox Churches in
Ethiopia used an estimated about 2 million kg (2,000 tonnes) of frankincense (Gebrehiwot et al. 2003).
Eshete (2002) reported that more than 8,100 tonnes of natural gums were sold domestically from 1992-2001
— about 80% of which was Boswellia papyrifera. Thus, it an estimated 6,500 tonnes were consumed
domestically over a ten-year period.

Trade in the Mediterranean region has occurred since at least 1700 BC (Hassan Alaamri 2012).
Frankincense trade was recorded as early as the 4th century BC in Oman (Al-Gasani 2000). In Ethiopia,
large-scale frankincense export did not begin until the 1930s (Ogbazghi 2001). The resin has long been
used as incense for religious ceremonies around the world (Hassan Alaamri 2012; Mugah et al. 1997). There
is also a long history of using Boswellia species in Ayurvedic, Unani, and Chinese medicine (Al-Harrasi et
al. 2018; Brendler et al. 2018; Iram & Husein 2017; Jayatissa 2012; McCutcheon 2018; Zhu 1998). Boswellia
Serrata is included in the Ayurvedic Pharmacopoeia of India, the European Pharmacopoeia, and the United
States Pharmacopeia (ABC-AHP-NCNPR 2016; Brendler et al. 2018). The resin and derivatives are
incorporated into various dietary supplements (Meins et al. 2016) and often processed into essential oils to
be used variously in fragrances, cosmetics, and aromatherapy (ITC 2014; Sommerlatte no date (n.d.). With
some exceptions, most frankincense is exported from range countries as gum or resin (Bhattacharya &
Hayat 2004; Brendler et al. 2018; Eshete 2002; McCutcheon 2018; Nour 2008). Some countries export
value-added botanicals (such as essential oils or alcohol extracts derived from resin or bark) and products.
Products from Oman include hair care products, aromatherapy aids, and skin cosmetics; fragrance,
embalming, insect repellant, and food industry products (Hassan Alaamri 2012). Kenya produces
commercial incense, essential oils, and shower gel (Mugah et al. 1997; Sommerlatte n.d.). As with many
other commodities based on natural resources, the market value increases as it moves up the value chain,
and the essential oil is valued at ten times that of the resin. There are some exceptions to that trend.

Contemporary international trade patterns are incomplete but are clearly multi-lateral, with range countries
exporting and importing resin, gum, derivatives, and finished products derived from a variety of Boswellia
species. Boswellia frereana produces a high quality resin known as “maidi” that is exported by Somalia
where it is endemic (Eshete 2002); B. neglecta from Kenya (Mugah et al. 1997; Sommerlatte n.d.); B. sacra
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16.

from Oman and Somalia (the latter especially in a form locally called “beyo”) (Eshete 2002); B. papyrifera
from Ethiopia and Sudan (Eshete 2002); and B. rivae from Nigeria (McCutcheon 2018). According to
Brendler et al. (2018), India is the only producer of B. serrata oleo-resin for the international market.
However, India also imports B. sacra and B. frereana from the Gulf and North Africa (McCutcheon 2018).
Oman is likely the source of B. sacra, but there are no Boswellia species native to Northern Africa. So, while
B. frereana originates from Somalia (where it is endemic), it is unclear what path the raw material takes
through the international market. High market demand was reported for B. ovalifoliolata (endemic to India)
(Saha et al. 2015). The major B. serrata importers are Trinidad and Tobago, Germany, Guatemala,
Mexico, and the United States of America. Europe is considered the top market for essential oils,
especially in France for perfumery (ITC 2014, 2016).

Itis difficult to assess trade levels in parts and derivatives of Boswellia species, as the data can be vague or
incomplete. Applicable Customs Codes can be broad and may include other species. However, there are a
few codes specific to Boswellia: HS Code 1302 1919 pertaining to Boswellia serrata extract; HS Code 1301
2990 Olibanum oil from India, and HS Code 1301 9020 Olibanum, myrrh and dragon’s blood (China only).
Brendler et al. (2018; Table 6) point to sources of trade information from the Indian subcontinent, which is
mentioned below. Otherwise, information must be gleaned from industry market reports, i.e., dietary
supplements and essential oil channels (McCutcheon 2018; MarketWatch 2018).

There are few estimates of overall trade volume. Coppen (1995) compiled some trade statistics for the FAO.
International exports of incense gum averaged 252.5 tonnes/year from Somalia (1975-1980) and 757
tonnes/year from Ethiopia (1981-1983). World olibanum trade in 1987 was reportedly 3,200 tonnes (see
table below) (Coulter 1987, as cited in Coppen 1995). From 1987-1993, India exported an average of 87.5
tonnes/year of frankincense resin (B. serrata). In 1997, the Eritrea Ministry of Agriculture statistics reported
an export volume of 543 tonnes of olibanum resin (FAO 2001). Annual resin production from Boswellia sacra
in Oman is ~70-100 tons/year (Hassan Alaamri 2012) and 702 tonnes/year from Ethiopia’s North Gandar
Zone (in the Amhara Region; Eshete 2002).)

Main sources and volumes of olibanum in world trade in 1987 (from Coppen 1995)

Species Commercial name Producing country | Quantity (tonnes)
B. papyrifera Etritrean type Sudan, Ethiopia 2,000
B. frereana Maidi Somalia 800
B. sacra Beyo Somalia 200
B. serrata Indian type India 200

17.

Coppen (1995) also characterized the international market in terms of main consumers (the Middle East
and China; Germany to some extent as well as other parts of Europe and Latin America) and suppliers
(mostly Ethiopia, India, Somalia, and Sudan, as well as Kenya). In 1995, olibanum was sourced mainly
from Somalia (from the species B. carteri (syn. B. sacra) and B. frereana); from “southern Arabia” (Yemen
or Oman) (B. sacra); with minor amounts from Somalia (B. bhau-dajiana (syn. B. sacra) and B. neglecta)
and Ethiopia (B. papyrifera). In 1997, it was reported that “true frankincense is obtained from B. carteri
[syn. B. sacra], and some other species growing in northern Somalia, Dhofar [Oman] and Hadhramaut
[Yemen];” and the main species from tropical east Africa were B. papyrifera and B. neglecta (Mugah et al.
1997, p. 21). In 1998, the most important Boswellia species for gum production in Ethiopia were
B. papyrifera, B. ogadensis, and B. rivae (Deffar 1998). The FAO (2001) reported that Sudan and Ethiopia
were the main olibanum exporters from sub-Saharan Africa. Mathe et al. (2004) reported the most important
species to be B. serrata, B. sacra, B. frereana and B. carteri (syn. B. sacra); with inferior forms of
frankincense from B. papyrifera. More recently, Brendler et al. (2018) characterized harvest and trade in
B. serrata from India. Brendler et al. (2018) estimate that more than 177 metric tons of B. serrata was
exported from India 2015-2017. Information on global market value is also scant. The Boswellia market in
the United States is mainly for dietary supplements (ABC-AHP-NCNPR 2016).

Increasing international demand

18.

Demand for Boswellia raw materials is expected to increase as established uses gain new appreciation in
the personal care products industry and as new pharmaceutical applications are identified. Gesmalla et al.
(2015) notes that the cosmetic and pharmaceutical industries hold great potential for development of
Boswellia commodities. Boswellia resin is also used as a substitute for closely-related Commiphora species
(commonly known as myrrh) (Saha et al. 2015) and for balsam (Orwa et al. 2009). According to one market
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20.

report, the global essential oil trade is expected to have a market value of US$11.19 billion by 2022, driven
by increasing disposable incomes and research and development for food, beverages, cosmetics and
personal care products (MarketWatch 2018). The U.S. sales of dietary supplements containing Boswellia
increased from U.S.$1.5 million in 2013 to U.S.$2.1 million in 2016 (McCutcheon 2016).

With burgeoning studies on the medical applications of boswellic acids, pharmaceutical demand for
Boswellia raw materials is likely to increase. Recent decades have seen a plethora of research on the
therapeutic applications of boswellic acids, including in the treatment of cancer, arthritis, liver and kidney
ailments, diarrhea, cholesterol, asthma, microbial, fungal, analgesic uses (Abdoul-Latif et al. 2012; Iram &
Husein 2017; Moreillon et al. 2013; Oliff 2018; Zhang et al. 2016). Boswellia ovalifoliolata has also been
investigated for veterinary applications (Al-Yasiry et al. 2016) and as an eco-friendly larvicide (Benelli et
al. 2017).

In addition, it appears that nurseries the United States are taking an interest in growing Boswellia
commercially for home gardeners. Boswellia sacra plants are grown as bonsai (Todd’s Tropicals 2017;
https://www.youtube.com/watch?v=1i5i7hvdnE4) and for xeric landscaping (Tortorello 2011; Enlightenment
Garden 2016; https://www.youtube.com/watch?v=_p0OlqauHrZQ), though frankincense seed is reportedly
hard to find and, by some accounts, hard to grow (Tortorello 2011).

Decline / Compounding impacts of intrinsic factors

21.

22.

23.

24.

25.

At least seven species are found in international trade: Boswellia frereana, B. neglecta, B. ovalifoliolata,
B. papyrifera, B. rivae, B. sacra, B. serrata (Abdoul-Latif et al. 2012; Al-Gasani 2000; Brendler et al. 2018;
Eshete 2002; Ogbazghi 2001; Thulin & Warfa 1987). Of these seven, two are endemic and the remainder
occur in 3-10 countries (See Annex 1). As noted above, the global status of some species has been assessed
(see Annex 1); however the most traded species B. papyrifera, B. sacra, B. serrata, and B. frereana have
yet to be assessed.

There is quantitative evidence that Boswellia papyrifera has been declining in recent decades in populations
located in Eritrea (Ogbazghi et al. 2006), Ethiopia (Abiyu et al. 2010; Bantihum & Tesema 2018; Eshete
2002; Groenendijk et al. 2012), and Sudan (Abiyu et al. 2010; Adam & El Tayeb 2008; Gessmalla et al.
2015; Nour 2008; Ogbazghi 2001; Ogbazghi et al. 2006; Paramanik et al. 2012). In the Nuba Mountains of
Sudan, resin production from B. papyrifera declined 20-40% per hectare in the 8-year period from 2004 to
2011, which may be due to declining density of the trees (Ali 2004, as cited in Alemu et al. 2011). Groenendijk
et al. (2012) estimate that at the current rate of harvest, B. papyrifera in Ethiopia yield will decline by 50%
in the next 15 years and that the overall population will decline by 90% in the next 50 years.

In Oman, the primary range state of B. sacra, several years of monitoring indicate that trees are being
overtapped, leading to declines (Ebuen 2016), and that the method of tree tapping and olibanum collection
needs to be revised for long-term tree protection (Hassan Alaamri 2012).

There have been no quantitative studies documenting decline in B. serrata but there are indicators of decline.
The species has been assessed as rare in India, with a high extinction risk (Modi & Mathad 2016), and is
considered critically endangered or possibly extinct in Sri Lanka (MOE 2012). In India, and B. serrata shows
low fruit set and is considered overexploited (Sunnichan et al. 2005); scarcity of the resource is leading to
adulteration with other parts of the plant and even dirt from the ground near the trees (McCutcheon 2018).

Trade in some species has shifted over time, which may reflect a decline in older harvesting areas. Whereas
B. papyrifera was considered only a minor source of frankincense from Ethiopia thirty years ago (Coppen
1995) and may be considered inferior in quality (Mathe et al. 2004), today it is widely collected in Ethiopia
and declining (Abiyu et al. 2010; Bantihum & Tesema 2018; Eshete 2002; Groenendijk et al. 2012). Some
species have been in trade for many years and although trade volumes appear to have remained constant
at the country level, harvested populations may be experiencing serial depletion. This may be the case for
B. serrata from India, where annual exports of frankincense resin has been fairly level over the past 30
years, with average annual exports of 87.5 tonnes/year in 1987-1993 (Coppen 1995) as compared to
contemporary average exports of 89 tonnes/year in 2015-2017 (Brendler et al. 2018). Unsustainable
collection led previously to decline in this species in the Indian state of Gujarat — from an average of 400
tonnes/year in the 1970s to 150 tonnes in the 1990s (Tewari 2014), and not exceeding an average of 20
tonnes/year in 2008-2013 (Brendler et al. 2018; Yogi et al. 2014). Since 1996, around 530 tonnes of resin
has been harvested annually from the forests of Madhya Pradesh, mainly from the Sheopur forest
(Bhattacharya & Hayat 2004; Brendler et al. 2018). Shahabuddin & Prasad (2004) report that at this level of
exploitation, Boswellia serrata to become extinct in the Sheopur forest division. Other species appear to be
under more recent collection pressure. For instance, the Indian-endemic B. ovalifoliolata, considered
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26.

vulnerable by the IUCN, is reportedly now in high demand for use as a substitute for myrrh gum resin (Saha
et al. 2015).

Lack of or low regeneration is contributing to decline across the range of B. papyrifera, the most widely
distributed and among the most traded species internationally, in Eritrea, Ethiopia and Sudan (Abiyu et al.
2010; Adam & El Tayeb 2008; Abtew et al. 2011; Eshete 2002; Gessmalla et al. 2015; Groenendijk et al.
2012; Nour 2008; Ogbazghi 2001; Ogbazghi et al. 2006). Populations of B. ogadensis, B. ovalifoliolata,
B. pirottae are declining according to IUCN Red List assessments (see Annex 1) and several of the more
localized or endemic species are also exhibiting no and little regeneration, including B. popoviana (Miller
2004f), B. rivae (Alemu et al. 2012), and B. socotrana (Miller 2004g). Poor regeneration is also reported for
B. serrata in India (Sagar & Singh 2005).

Threats

27.

28.

29.

30.

Habitat destruction, insect infestation, and overtapping for domestic and international trade are threats
across these species’ ranges.

Habitat destruction: Throughout Cameroon, Central African Republic, Chad, Eritrea, Ethiopia, Nigeria,
Sudan, and Uganda (Volleson 1989 as summarized in Abdoul-Latif et al. 2012), threats include farming,
overgrazing, fire, and land clearing for shifting cultivation (Ogbazghi 2001 as cited in Abdoul-Latif et al. 2012).
Overgrazing and use of wood for fuel are also threats (Eshete (2002). In Oman, gravel mining erodes soil,
increases evaporation of water, decreases nutrient availability — all of which directly affect plant mortality.
Adam and El-Tayeb (2008) noted that in Sudan, more than half of the seeds produced in three populations
were infested and therefore not viable. Increased plant stress reduces seed production, which in turn
reduces or eliminates the seed bank, greatly diminishing regeneration potential (Eshete 2002; Eshete et al.
2005; Hassan Alaamri 2012).

Insect infestation: Boswellia species are subject to attack from several species of beetles that bore into live
trees. Termites and other insects infest the trees (Ogbazghi 2001; Abdoul-Latif ef al. 2012). In Oman, at least
three species of beetles, including Sphenoptera chalcichroa, lay eggs in the wounds of the bark and the
larvae tunnel under the bark and bore into the trunks of the living trees (Strumia et al. 2001 as cited in Hassan
Alaamri 2012). Wood-boring insects reduce the health of the tree, increasing their susceptibility to disease
and contributing to high adult mortality observed in Boswellia populations (Groenendijk et al. 2012).
Sphenoptera chalcichroa beetles are also found in Sudan and since the 1950s have decimated concomitant
Acacia nilotica forests (FAO 2007). Infestations have also been reported on B. papyrifera in Ethiopia (Eshete
2002). In India, poor fruit set in B. ovalifoliolata has been linked to three predators: a weevil that feeds on
buds and flowers; the palm squirrel, which eats the flowers and fruit; and the garden lizard that feeds on the
pollinators of the tree, especially bees and wasps (Raju et al. 2012).

Overtapping: Research indicates that trees are being overtapped to meet international demand (for example,
B. serrata in India (Bhattacharya & Hayat 2004); B. sacra and B. papyrifera in Djibouoti (Abdoul-Latif et al.
2012); B. papyrifera in Ethiopia and Eritrea (Abiyu et al. 2010; Eshete 2002; Mengistu 2011). In Oman, where
the majority of B. sacra is found, declines reported following several years of monitoring (Ebuen 2016) are
attributed to inappropriate tapping methods, little oversight during tapping, and more accessible trees
contribute to trees often being overtapped and harvested continuously throughout the year (Hassan Alaamri
2012). Inappropriate tapping methods might include making cuts that are too deep or too long, in effect,
girdling the tree. Ogbazghi (2001) noted that germination is higher and regeneration is better in areas that
are closed to tapping or that have not been tapped. Since tapping occurs during the dry season when the
trees are leafless, Mengistu (2011) reports that tapping the tree depletes carbon stores and forces the tree
to make trade-offs in defences, vegetative growth, flowering and fruit production. Overharvested populations
are characterized by a lack of young and sapling size classes. The lack of young trees and saplings and
high mortality of adult trees in populations across these species range is indicative of poor regeneration
(Abtew et al. 2011; Gessmalla et al. 2012; Nour 2008; Ogbazghi 2001; Ogbazghi et al. 2006). Overtapped
trees have a lower pollination rate (16%) as compared to healthy trees (80%) (Rijkers et al. 2006). Sunnichan
et al. (2005) found lower fruit set in tapped trees. Poor harvesting practices are contributing to decline in
these species (Ogbazghi 2001; Abdoul-Latif ef al. 2012) and the method of tree tapping and collection needs
to be revised for long-term tree protection (Hassan Alaamri 2012).

Summary and Recommendations / Recommendations

31.

International demand for frankincense appears to be increasing and there are growing concerns of
overharvest for the medicinal and aromatic plant trade. Given the threats facing this species, coupled with
its vulnerability to intrinsic (e.g., lack of young trees; declining population trends; decreased seed set) and
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extrinsic factors (e.g., habitat loss; disease; overharvest), there is growing concern that unregulated
international trade of frankincense might threaten the survival of these species. Information is incomplete
and more data on the status, management, and trade in these species would be beneficial in order to more
fully understand the impact of international trade in the species. In support of initiating a process to obtain
more information and elucidate the impacts of international trade, Sri Lanka and the United States of America
submit the following draft decisions for consideration and adoption by the Conference of the Parties.

Directed to the Secretariat

18.AA The CITES Secretariat shall issue a Notification to the Parties within 60 days of the conclusion of
CoP18 requesting the following information:

a) biological data on Boswellia species, including population size, distribution, status and
population trends;

b) available information about harvest and exploitation levels, trade names, and supply chain
characteristics for domestic consumption and international trade;

c) information on threats to these species, especially as it pertains to the impact of harvest on
these species;

d) information on any initiatives to artificially propagate these species or produce plantations of
them;

e) existing regulations pertaining to the species and their habitat and management measures in
place or under development, including sustainable harvest studies; and

f)  suggestions for meetings or other venues that might provide opportunities to collaborate or
share information regarding harvest and management of these species.

18.BB The CITES Secretariat shall compile responses from the Parties regarding the status,
management, and trade in Boswellia species and provide these responses at the 25th meeting of
the Plants Committee to inform their work.

Directed to the Plants Committee

18.CC The Plants Committee shall discuss and evaluate the information received and other relevant
information available to it regarding the status, management, and trade in Boswellia species,
highlighting key gaps in knowledge and making recommendations to inform further efforts to
address the sustainable use and conservation of these species, including whether any of the
species meet the criteria for listing under CITES.

Directed to the Parties

18.DD Range countries, consumer countries, and other countries involved in management, propagation,
or trade of Boswellia species are encouraged to provide information regarding the status,
management, and trade in Boswellia species.

COMMENTS OF THE SECRETARIAT

The Secretariat notes that none of the species in the genus Boswellia spp. are presently included in the
CITES Appendices and that, therefore, only limited resources can be directed to work involving these taxa.
The Secretariat acknowledges however that the analysis provided by Sri Lanka is based on thorough
research.

The main purpose of the document seems to initiate “a process to obtain more information and elucidate the
impacts of international trade” in Boswellia spp., presumably in anticipation of possible CITES-listing
proposals. In this regard, and taken account of section C of Annex 6 of Resolution Conf. 9.24 (Rev. CoP17)
on Criteria for amendment of Appendices | and I, draft decision 18.AA (presented in paragraph 31) could
focus on those areas that seem most in need of information, i.e.:
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i) species characteristics — role of the species in its ecosystem: The document does not provide information
on this aspect.

ii) habitat trends: Boswellia habitats are described in paragraphs 3 and 8 of the document as desert-
woodland in areas unsuitable for traditional agriculture. This seems contradicting to paragraph 28, which
states that threats include farming and land clearing for shifting cultivation. Some drivers of trends in
habitat availability (e.g. desertification, and climate change) seem not to be considered.

ii) threats: The document emphasises poor regeneration capability of the genus, partly linked to poor
harvest and management practices, yet to what extent management and international trade are relevant
drivers of the changes in the genus’ regeneration capability would warrant more analysis.

iv) species management: information on this seems to be lacking in order to better understand the role of
stakeholders close to the harvest (whether they are individual or informal collectors, local collector
associations, or formal businesses; or whether harvest is centralized or decentralized), ownership rights
(legal or customary structures governing the resource) and sustainable harvesting practices.

Draft decision 18.AA proposes to collect information on Boswellia species through a Notification to the
Parties. However, this may not be the most effective way of collecting data, bearing in mind that calls for
species-specific data do not always generate many replies, and that this is even less likely for non-CITES
listed taxa. Thus, the Secretariat suggests that direct consultations with relevant range States and Parties,
institutions, and industry associations, if they exist, or industry stakeholders, which might be more effective
in addressing the noted knowledge gaps.

As an alternative, and while the information needed to support an Appendix listing in compliance with
Resolution Conf. 9.24 (Rev. CoP17) is gathered, the Secretariat suggest Sri Lanka (and other range States)
to consider listing Boswellia spp. in Appendix Il as a means to obtain updated trade data.

The Secretariat would like to point that the document on CITES implementation for trade in medicinal plant
species (document CoP18 Doc. 55) concurs with the analysis in this document regarding the need for better
understanding of pertinent supply chain characteristics, and the need to liaise with relevant stakeholders.

If the Conference of the Parties decides to adopt draft decisions on Boswellia spp. along the lines of what is
being proposed in paragraph 31, the Secretariat would suggest amendments to take account of its
comments in the paragraphs above, as shown in Annex 2.

If the draft decisions are agreed as amended by the Secretariat, the Secretariat is of the view that most of

the work proposed in the draft decisions in Annex 2 could be accommodated within the regular staff time of
the Secretariat, as specified by Sri Lanka in Annex 3.
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Species Details

CoP18 Doc. 66
Annex 1

The species in bold are most traded, with small trade in underlined species. Unless otherwise noted, population information is from the IUCN Red List accounts.

Species Scientific Synonyms Distribution Population Information Status (IUCN Red List)
Boswellia ameero Balf. [none Yemen Locally common where found Vulnerable 1998 & 2004

F. (Miller 2004a; Oldfield et al. 1998)
Boswellia bullata Thulin [none Yemen 3 disjunct areas; rare Vulnerable 2004 (Miller 2004b)

Boswellia dalzielii

Likely a synonym of B.

Benin, Burkina Faso, Cameroon,

Unknown

<20km2

Hutch. papyrifera Central African Republic, Chad,

Céte d’lvoire, Niger, Nigeria,

Senegal
Boswellia dioscoridis none Yemen 4 disjunct areas; widespread and | Vulnerable 2004 (Miller 2004c)
Thulin sometimes abundant, though

limited area of occupancy

Boswellia elongata none Yemen 6 disjunct areas; widely Vulnerable 1998 & 2004
Balf.f. scattered (Miller 2004d; Oldfield et al. 1998)
Boswellia frereana none Somalia Unknown
Birdw.
Boswellia globosa none Somalia Unknown
Thulin
Boswellia nana Hepper |none Yemen 2 locations, area of occupancy |Endangered 1998 (Walter & Gillett

1998); Vulnerable 2004 (Miller
2004¢e)

Boswellia neglecta S.

B. elegans Engl.;

Ethiopia, Kenya, Somalia,

Unknown

Moore B. holstii Engl.; Tanzania, Uganda
B. hildebrandtii Engl.;
B. microphylla
Boswellia ogadensis none Ethiopia Restricted range, rare, only Endangered 1998 (Walter & Gillett
Vollesen known from type locality 1998); Vulnerable 1998 (Oldfield et
al. 1998); Critically Endangered
2005 & 2018 (Alemu et al. 2018a;
Vivero et al. 2005)
Baswellia ovalifaliolata | none India Subpopulations in 4 areas; Indeterminate 1998-Andhra
N.P.Balakr. & severely fragmented; 30% Pradesh (Walter & Gillett 1998);
A.N.Henry population decline in last 30 Vulnerable 2015 (Saha et al. 2015)
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Species

Scientific Synonyms

Distribution

Population Information

Status (IUCN Red List)

years; generation time = 20-30yr
(25y1)

Boswellia papyrifera
(Caill. ex Delile)
Hochst.

B. chariensis Guillaumin
B. odorata Hutch
B. occidentalis Engl.

Benin, Cameroon, Central African
Republic, Chad, Djibouti,® Eritrea,
Ethiopia, Nigeria, Sudan, Uganda

Ethiopia: in two areas where
tapping occurs, 175 & 87
individuals/ha in 2 locations in;
estimated 749 & 911 trees
respectively; regeneration
severely limited (Eshete 2002)

Apparently declining according to
several studies. However, not
assessed by the IUCN.

2005)

Boswellia pirottae none Ethiopia 7 known occurrences in 2 river | Lower risk/near threatened
Chiov. systems; rare; 100 individuals in | (Oldfield et al. 1998); Rare (Walter &
1 subpopulation; est. <10,000 Gillett 1998); Vulnerable (Awas et al.
total; generation time = 10-15yr | 2018; Vivero et al. 2005)
Boswellia popoviana none Yemen Fragmented, rare distribution; Vulnerable 1998 & 2004 (Oldfield et
Hepper little recruitment al. 1998; Miller 200f4)
Boswellia rivae Engl. B. ruspoliana Engl.; Ethiopia, Somalia, Kenya Little recruitment; dominant in Least concern (Alemu et al. 2018b)
B. boranensis Engl. some areas;
Boswellia sacra B. bhaw-dajiana Birdw. Majority of the range is in Oman; |Largest, most widespread Near threatened (Oldfield et al.
Flueck. B. b-d var. serrulata Engl. also Somalia and Yemen; population in Somalia. Oman: 1998; Thulin 1998)
B. carteri Birdw. Djiboutit 400,000-500,000 trees (Hassan
B. c. var. subintegra Engl. Alaamri 2012)
B. c. var. undulatocrenata Engl.
Boswellia serrata B. balsamifera Spreng.; India, Sri Lanka?, and possibly Population apparently large Sri Lanka: Critically Endangered —
Roxb. Ex Colebr. B. glabra Roxb. Pakistan,® and Nepal (Brendler et al. 2018); Low Possibly extinct (MOE 2012); India:
B. thurifera Roxb. ex Fleming regeneration (Sagar & Singh Rare (Modi & Mathad 2016)

Boswellia socotrana
Balf.f.

none

Yemen

3 disjunct locations; rare with

limited area of occupancy; no
sign of regeneration in several
populations

VU 1998 & 2004 (Miller 2004g;
Oldfield et al. 1998)

* Abdoul-Latif et al. 2012
2 Jayatissa 2012; MOE 2012

3 Orwa et al. (2009) indicate Pakistan is a range state though this is not borne out in Flora of Pakistan (Tropicos 2018).

CoP18 Doc. 66 —p. 15




CoP18 Doc. 66
Annex 2

Draft decisions on Boswellia spp.: Revisions proposed by the Secretariat
(new text is underlined; deleted text appears in strikeout)

Directed to the Secretariat

18.AA  The CITES Secretariat shall issue a Notification to the Parties withi
CoP18; and, as appropriate, liaise with relevant stakeholders of Boswellia trade, requesting the
following information:

a)

b)

biological data on Boswellia species, including population size, distribution, status and population
trends, and its role in the ecosystem in which it occurs;

available information about harvest and exploitation levels, trade names, stakeholders close to the
harvest of the species and supply chain characteristics for domestic consumption and international
trade;

information on threats to these species, especially as it pertains to the underlying causes of poor
regeneration capability and the impact of harvest on these species;

information on any initiatives to artificially propagate these species or produce plantations of them;

existing regulations and ownership structures pertaining to the species, and their habitat, drivers
of habitat trends and management measures in place or under development, including sustainable
harvest practicesstudies; and

suggestions for meetings or other venues that might provide opportunities to collaborate or share
information regarding harvest and management of these species.

18.BB  The Secretariat shall compile and submit for consideration of the Plants Committee information

Directed to the Plants Committee

18.CC  The Plants Committee shall review discuss-and-evaluate the information received and other relevant
information available to it regarding the status, management, and trade in Boswellia species,
highlighting key gaps in knowledge and making recommendations to inform further efforts to address
the sustainable use and conservation of these species, including whether any of the species meet the
criteria for listing under CITES.

Directed to the Parties

18.DD Range Statescountries,—consumer—couniries,—and ether Partiesecountries involved in management,
propagation, or trade of Boswellia species are encouraged to provide information regarding the status,
management, and trade in Boswellia species to the Secretariat.
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TENTATIVE BUDGET AND SOURCE OF FUNDING
FOR THE IMPLEMENTATION OF DRAFT RESOLUTIONS OR DECISIONS

According to Resolution Conf. 4.6 (Rev. CoP16) on Submission of draft resolutions, draft decisions and other
documents for meetings of the Conference of the Parties, the Conference of the Parties decided that any draft
resolutions or decisions submitted for consideration at a meeting of the Conference of the Parties that have
budgetary and workload implications for the Secretariat or permanent committees must contain or be
accompanied by a budget for the work involved and an indication of the source of funding. The authors of this
document propose the following tentative budget and source of funding.

The tasks allocated to the Secretariat in the draft decisions will involve normal staff time and those allocated to
the Plants Committee might require intersessional work by the Committee and discussion or deliberation time
during its meetings. However, Sri Lanka believes that the work can be accommodated within the regular work
program of the Committee and without additional funding.
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