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Abstract

Commiphora wildiior omumbiriwas identified by five Himba conservancies in nerth
western Namibia, as their most important resin poatg plant. The resin is collected
and used as a perfume in the containers in whghwvttmen store their ochre and fat
mixtures. Information about the extent of the pdatite resin and its use was collected by
means of PRA activities and a questionnaire whéiepkople were interviewed. The
resource is plentiful and far exceeds the localalen Non-destructive harvesting
methods are used and only the resin naturally ekbgie¢he plants is collected during the
hot dry season (October to December). The populdi@nsity was assessed at sites
within six conservancies. The density of otemmiphoraspecies was also recorded.
It took 3.96 hours to collect one liter of resirdagach plant produced an average of 85
ml of resin.

Mean density of omumbiri per hectare in the maivey sites at Orupembe was 48.25 +-
56.25 plants with a range of 12.5 to 82.5, whik ih Sanitatas was 25 +- 25.25 plants,
with arange of 16.25to0 36.25. This comprised %%l Commiphoraspecies and 41%
of all large woody plants in Orupembe; 43% of@dmmiphoraspecies and 28% of all
large woody plants in Sanitatas. The mean heightrmmbiri in Orupembe was 0.94 +-
0.4 m, with mean surface area of 8.37 +- 8.88 m&anitatas it was 1.32 +- 0.48 m and
15.08 +- 12.48 m? respectively.



1. Introduction

The terms resin and gum are often used to desanipsticky plant exudates which could
include a range of substances. Langenheim (200B)esea esin as: “a lipid-soluble
mixture of volatile and non-volatile terpenoid amdphenolic secondary compounds that
are (1) usually secreted in specialized structaitagr internally or on the surface of the
plant and (2) of potential significance in ecolaiinteractions. Resins ....play no role in
the primary or fundamental physiology of the plaibhe main components of gums are
polysaccharides and gums are water soluble wheesass are lipid soluble.

The resin of many woody species from Africa andafeie used commercially in the
pharmaceutical, food, cosmetics and perfume inthss{see references in Lemenih et al
(2003)). Members of the Burseraceae family aresthuece of the well-known myrrh and
frankincense of the Bible (Smith et al, 1997). @h¢he distinguishing features of the
Burseraceae family is the presence of resin dadise bark. Resins from members of the
Burseraceae play an integral role in the natiargional and local economies in
Ethiopia, Sudan, India and Somalia (Lemenih e2@03; Farah, 1994). The best known
examples are myrrh, fro@. myrrhaandC. guidottj frankincense fronBoswelliaspp,

and balm of Gilead that comes frabn gileadensigCoates Palgrave 2002, Lemenih et al
2003).

Traditional collectors of myrrh in east Africa digjuish between two types of myrrh.
The distinction is made by the method in whichribgins are produced. The superior
resin is usually naturally exuded by the plants mtieey burst open after adequate rain.
The resin that is harvested after the scarificapibthe bark is thought to be inferior
(Farah, 1994).

Frankincense is tapped by administering incisidasgathe bark of the tree with a
scraping knife and then scraping off the resin doaigulates there. Frankincense fields
belong to a core group of families and ownershipherited. In contrast to frankincense,
there are not the same rights of ownership of mygsgources (Farah, 1994).

Itis documented tha&@ommiphoraspecies in Kaokoveld have long been used by Himba
women as the major ingredient of their perfumesléand Owen Smith, 1974; Craven
and Marais, 1992; Jacobsohn, 1997). IRDNC hasdore time been considering
investigating these species as a potential sodrnoeame for Himba communities but
was reluctant to do so until appropriate institaéibarrangements were in place for the
sustainable management of this resource shouklhtbvested.

In 1996, the Namibian government introduced legjshathat devolved authority over
wildlife and tourism to local communities. CBNRMhbased on the understanding that if
resources have sufficient value to local peopld,atow for exclusive rights of use,
benefit and management, then this will create gppate incentives for people to use
resources sustainably (NACSO, 2006). By March 280%onservancies had been
registered. Since 1996, CBNRM has increasing béienged as an important means of
addressing both environmental and developmentsssueiral areas.



With the registration of conservancies, the neggssanagement structures now exist
and the investigation in th@ommiphoraresources was launched at the end of 2004. To
date most conservancies derive their income frolalifé and wildlife-based tourism.
However, it is widely acknowledged that there isead to diversify sources of income

for the conservancy members, especially in aridsaemd areas with limited wildlife
resources, as this will reduce vulnerability to lamd often erratic rainfall (NACSO,
2006).

In Himba communities, the women are the managetiseoplant resources and are
responsible for the harvesting of tiemmiphoraresins. For these reasons, this work
involved mostly the women in the conservanciesis Téport presents the findings, with
emphasis oi€ommiphora wildii

1.1 The Area

Namibia is an arid to semi-arid country with a srhalman population, most of which is
concentrated in the wetter northern and north-gasestions, and the capital, Windhoek.
In the mountainous north-west the vast, rugged Kamegion ranges from arid savannah
to Namib Desert. This area is an arid to hyper-a¥gion of rocky desert with a high
number of endemic plants which have adapted toatidsty. The rainfall is low, erratic
and unpredictable, humidity is low and evaporagatiemely high (Mendelsohn et al,
2002). Most of Kunene is too dry for rain-based@gture and the hyper-arid west is
marginal even for nomadic pastoralism.

The area supports about 80,000 people, a prim@agyoralist community of semi-
nomadic Himba and Herero herders. The Himba peoptelive with and off their herds
of cattle and goats, use the indigenous plants lgneon construction and fuel wood, as
well as medicine, food, cultural rituals, cosmetas! for producing household items and
implements (Jacobsohn, 1995; Jacobsohn, 199hHelrbanib River basin and
southwards, Damara and Riemvasmaker communitiessiaall-scale furrow irrigated
gardens and farm cattle and goats. In both areasahtribution of wage-labour is minor.

The area is communal land where the land is stateed but the resources are shared.
This area is becoming increasingly popular as agbdestination due to its stark beauty,
pristine wilderness, wide open spaces and herffeefroaming game. Five of the
conservancies, Marienfluss, Orupembe, Okondjombm$Pand Sanitatas, are adjacent
to each other in western Kunene and border onkikefon Coast Park. In these five
conservancies the people are Otjihimba speakersa tonservancy is also adjacent to
the SCP and falls within the range@f wildii. However, there are no Himba people
living in Torra conservancy.

Information about these conservancies and thedtiot is given in Figure 1 and Table 1.



Figure 1.The six conservancies in the context ohi&, with the overall distribution of

C. wildii (from TAP) superimposed.

Table 1. Profile of the six conservancies.

Conservancy Size Population Date Language
km? registered
Marienfluss 3034 300 January 200 Otjihimba
Orupembe 3 565 400 July 2003 Otjihimba
Sanitatas 1446 250 July 2003 Otjihimba
Okondjomba 1934 About 300 Application|  Otjihimba
submitted
Puros 3568 260 May 2000 Otjiherero
Otjihimba
Torra 3522 1200 June 1998 Khoekhoegov
Otjiherero
Afrikaans




1.2 The Plants

The arid western part of Kunene region is endowii mumerous species of
Commiphoramany of which are endemic to the area and areuhigue in the world
(Curtis and Mannheimer, 2005). This genus of shiard trees belongs to the
Burseraceae, a family well-known for its aromaéisins, many of which have healing
properties.

Following preliminary interviews with the people $anitatas and Orupembe
conservancies, it was established thatGhwvildi resin is favoured by women for use as a
perfume. It was therefore decided to focus thislgonC. wildii, while recording the
other Commiphoraspecies present.

Commiphora wildiiis a low growing shrub with thick, semi-succulstédms, branching
near the ground (Steyn, 2003; Curtis and Mannhegi@@95). Most individuals tend to
grow horizontally, close to the ground, with a fekanches growing upward.
Occasionally individuals are more erect. The bamrey to reddish brown, smooth and
shiny. Leaves are deeply lobed (actually compgwedembling the leaves of an oak
tree, hence the English common name of oak-leagdvood.

The plant is deciduous and in the arid areas ofeKermay be without leaves for much of
the year. Flowers are small, greenish yellow anthéon long stalks in the spring. The
fruit are small, almost round, bright red berri@$e plants grow on rocky hill slopes and
outcrops; seldom on plains. They are near enderamibia (Craven, 1999),
extending from southern Angola to just south of Wigab River (about 21.5°S) and from
the eastern edge of the Skeleton Coast NationkltBdhe base of the western
escarpment (about 25 to 150-200 km inland) (Cartes Mannheimer, 2005). Steyn
(2003) lists the uses @. wildii plants as not known.

A list of the othelCommiphoraspecies and their Otjiherero/Otjihimba namesvergin
Appendix 1.

Resin consists primarily of secondary compoundsapparently play no role in the
fundamental physiology of the plant. In additiorb&®ing preformed and stored in
secretary structures, resins sometimes may be ébatnthe site of an injury without
forming in a specialized secretary structure (Lainggm, 2003). Th€ommiphoragenus
has three different types of secretory structueagbgenous canals, endogenous pockets
or cavities that are often traumatically formed axdgenous glandular or epidermal cells
(Langenheim, 2003). Differef@ommiphoraspecies growing in the same area can
produce resins that have very different chemistiy aso differ in the quantity and they
way in which the resins are produced (Langenhe®@3® C. wildii exudes resin from

the ducts in the bark during the hot, dry seasdarbehe onset of the rains.



Figure 2. Procumbent growth form Gbmmiphora wildii

Figure 3. Erect growth form d@ommiphora wildii



2. Methods
2.1 Meetings with conservancy management committeasd members

With each of the conservancies, a series of meztgge held. These involved the
following:

Initial meeting with conservancy management con@aitepresentatives to
determine whether the conservancy was willing tigpate in the activities.
CMC representatives were asked to consult witlr theimbership and then
respond at the next meeting.

Follow-up meetings were held with the CMC repreaims. Conservancy
representatives that were responsible for assistitigthe field activities were
identified by the CMCs. Three of the conservanelested Plant subcommittees
or “Tree committees” and this facilitated our irdetions with the CMCs.
Regular feedback on field activities was giverhat¢onservancy quarterly
planning meetings.

At least one feedback meeting was held in eachetbnservancies to present
the summarized data collected in their conservahmmen especially were
encouraged to attend these meetings. Meetingsivedaleat a site where most of
the women could be found at that particular time.

The first meeting was held in November 2004 witresentatives of the CMCs and

membership of the Sanitatas and Orupembe conseegaiite last of the feedback
meetings was held in Okondjombo conservancy dfelguary 2007.

Figure 4. Feedback meeting at Orupembe conservancy.



2.2 Collection of Resin Samples

Between September and December 2004 resin sampessix different species of
Commiphorawvere collected. A materials transfer agreementsigrged and the samples
were submitted to University of Witwatersrand ahdrt University of Pretoria for
analysis.

During July 2006, samples were submitted to a kafooy in Windhoek to determine the
extraction rate of essential oils from the resin.

In January 2007, samples were submitted for chdmicaysis of the top twenty
chemical components.

Figure 5. Collection of resin samples in Orupemixeservancy
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2.3 PRA Activities

PRA activities initially were done exclusively withe women from the Orupembe and
Sanitatas conservancies. These were done in Fgldouanable identification of the
plants. The extent d@ommiphoraresources within each conservancy and the uses
thereof was obtained from PRA activities and disarss with the community members.
The PRA activities highlighted th& wildii was the most important resin producing
plant used for perfume by the women. Because ef the questionnaire and plant
surveys focused on this species.

PRA activities were done in each of the consenemnas a starting point for the field
work. Information obtained from these activitiesswased to plan the plant and
guestionnaire surveys. The PRA activities withwimenen from Torra conservancy
indicated thaCommiphoraresources were not used and that the women Higdolitno
knowledge of them. For this reason the questiorrairveys were not done in Torra
conservancy.

Information from the PRA maps was transferred tptdi maps and where uncertainty
was expressed, this information was verified byidg around in the conservancy. The
latter method has limited usefulness since thexdeaw roads, and none penetrate the
mountainous areas of the conservancies. Thelisttn of C. wildii in the
conservancies as given by the women participatinije PRA activities was generally
very accurate, with the exception of Torra consecya

Figure 6. The start of a PRA mapping activity inriafluss conservancy
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2.4 Questionnaire Surveys

The questionnaire was compiled at the conclusicth@fPRA activities with Sanitatas
and Orupembe conservancies and was guided by iafammobtained from the women
participating. The questionnaire was tested orsgardents during February 2005 and
refined before the survey took place in April andyW2005 in Orupembe and Sanitatas
conservancies. Mostly women were interviewed a$ ageh few men.

The questionnaire was completed by the interviewading out the question to the
respondent and recording the answer. Since themattton obtained from the
participants of the PRA activities was fairly unrifo and since the women were nervous
about being interviewed alone, this was done witugs of two or three women at one
time. This was all done with the assistance ohaslator. The questionnaire was again
revised before the surveys were done in Puros,avifimiss and Okandjombo
conservancies during 2006.

Table 2. Profile of questionnaire respondents

Conservancy Female Male Total
Orupembe 33 11 44
Sanitatas 28 3 31
Marienfluss 33 6 39
Okondjombo 28 3 31
Puros 27 5 32
Total 149 28 177

2.5 Plant Surveys

The plant surveys were undertaken in Orupembe anda®as conservancies in April and
May 2005. In each of the two conservanciesCalinmiphorgplants were counted and

C. wildii was measured at four sites. The height of the @bemiphoravas estimated.
All sites were selected because they were idedtifiethe conservancy members as areas
in which resin is collected. The first site assdsaethe Orupembe Conservancy only had
two plants in 3 km of searching. Although bothrmiéawere measured, and all other
species within each quadrant were noted, it wastedirom the calculations. An
additional four sites in Orupembe (Oru6 to Oru9)eveelected in the western part of the
conservancy adjacent to the Skeleton Coast Padseltvere surveyed during September
2005. Although resin is not currently collectednfrdhis area, it could potentially be
harvested here. These four sites were not surnvaya@uaensely as the first sites.

At each of the four main sites within each of thiege conservancies, 2 km transects

were walked, and at roughly 200 m intervals a qasid?0 x 20 m was marked off. All
Commiphorawithin the quadrants were counted. The preseho¢her woody species

was also notedC. wildii plants were measured for height, the longest dmmand the

diameter at right angles to this one. Mean diameées calculated for each plant, and
surface area (which equates to canopy cover) wasndmed by using half of each
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diameter in the following equation: area wradiusl.radius2.

At the four additional sites in Orupembe Conserydru6 to Oru9) two 1000 m X 10m
walking transects were assessed. The numb@r wildii was counted per 100m. The
number of all otheCommiphoraspp. present was also recorded. A rope 10 m lorsg wa
held taught between two observers. Transects@d fdwere then paced out, and the
number of eaclCommiphoraspecies encountered was recorded for each 109 i0(b
m) of the transect. Transects either ran frombtwe of the hill towards the summit in
taller hills, or along the contour on the sidelod hill, or along the ridge in smaller hills.

Figure 7. Plant surveys in Marienfluss conservancy.

The same method was used to survey Puros ConsgrinaRebruary 2006 (during the
rainy season) and Marienfluss Conservancy in M&628fter the rainy season). The
first four transects in Okondjombo Conservancy wereéertaken in April 2006 (during
the rainy season) and the remaining six in Septe2®@6. Ten sites were selected in
each conservancy, based on the presen€e wfldii as identified in the PRA activities.

In Marienfluss Conservancy, the proximity of aage determined the location of five
sites.Commiphora tenuipetiolatandC. angolensisvere lumped together due to the
difficulty with identification and the fact thatehHimba name for both is the same word,
“‘omungorwa”, thus they are obviously too similamtarrant separation. Similarlg,.
glandulosaandC. pyracanthoidesre both called “omukange”.
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Table 3. Details of the plant survey sites.

Conservancy| Site Site name °S °E
number
Orupembe | Oru2 | Omataurirua 18.087 12.548
Oru3 | Oundu 18.054 12.509
Oru4 | Otjiuwa 18.155 12.586
Oru5 | Otjepapa 18.167 12.611
Oru6 | Coastroad, south 18.182 12.416
Oru7 |River 18.074 12.299
Oru8 | Coast road, north 17.903 12.221
Oru9 | West of Orupembe 18.182 12.541
Sanitatas Sanl | Sanitatas River West 18.287 12.69P
San2 | Sanitatas River East 18.279 12.705
San3 | South of Sanitatas River East 18.299 12.703
San4 | Omitunguavi-mbara 18.153 12.701
Puros P1 | Westof road to Orupembe 18.77( 12.893
P2 West of road to Orupembe 18.739 12.757
P3 Tolkien road, north of Khumib river 18.660 12759
P4 | East of Puros 18.838 13.004
P5 | Okanguma not recordpabt recorded
P6 West of Hoarusib, north of Okanguma not reardet recorded
P7 Road between Hoarusib and Hoanib Riverd8.985 13.004
Western boundary of conservancy, south
P8 |of Hoarusib river 18.999 12.938
P9 Road east of Puros 18.841 13.172
P10 | Omaongombendemba 18.824 13.150
Okondjombo Ol | North-east of Oharondua 18.224 12.826
02 |Ondutamukaro not record@abt recorded
03 |Omizema not recordedot recorded
04 | North-east of Oharondua-namanga 18.500 12.805
O5 | Otjovaurua (East) not recordewt recorded
06 | Okahirongo not recordedot recorded
O7 | Otjovaurua (Western Mountain) 18.49(Q 12.731
08 | North of Puros signboard from Otjovaurua 18.494 12.799
09 |West of Puros signboard 18.564 12.587
010 | NW of Puros signboard 18.569 12.592
Marienfluss | M1 |Hill west of Ombivango village 17.484 12.456
M2 |Ondao Hill, SE of Ombivango village 17.474 1274
M3 |East bank of Otjindjangi River 17.302 12.406
M4 |Otjinungwa 17.232 12.425
M5  |Foothills to east of Okapupu village 17.396 5P
M6 |Low granite foothills east of Otjozi villag] 17.442 12.543
Southern boundary of conservancy, weg
M7  |Marienfluss Valley. 17.709 12.414
M8 |NE of landing strip, Hartmann's Valley 17.351 252
M9 West of Hartmann's Valley 17.385 12.218
M10 | West of Hartmann's Valley 17.422 12.226
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Areas predicted to suppadt wildii or landscape that was considered suitabl€for

wildii were defined as areas with a slope > 10°. Thé&pwmalyst Toolin ArcGIS was
used to calculate slope for areas within each covasey using a 90 meter resolution
digital elevation model (DEM) from the Shuttle Radapographical Mission (SRTM).
The areas in Orupembe, Sanitatas and Okondjomlsthémo areas) conservancies where
no C. wildii occur were excluded from the calculations.

Table 4. Area (ha) within each conservancyofildii

% Area supporting Area supporting
Conservancy | Total Area (ha) C. wildii C. wildii (ha)
Puros 356,909 28.2 100,556
Marienfluss 303,795 18.6 56,706
Orupembe 356,966 8.9 31,763
Sanitatas 144,728 9.4 13,545
Okondjombo 193,434 34.4 66,846

Average density of. wildii plants for each conservancy was calculated fraptant
surveys. Estimates of the ha per conservancy stipg@&@. wildii and the average density
of plants allowed for the estimation of the totatmber of plants in each conservancy.

2.6 Resin harvesting

A group of eight women from Onjuva and Orupembkagis assisted with harvesting
during November 2005. The women were transpodexdite in Orupembe conservancy
near Omataurirua to harvest. Each woman was giwerediter container and asked to
collect resin to fill the container. The time ofpdeture was noted. The women were
allowed to select the plants from which they hare@sind asked to count the number of
trees they harvested from in order to fill the eamér.

The number of women, the number of hours, the numfyelants from which resin was
harvested and the number of liters of resin haedestere recorded. This enabled the
determination of the average production from edahtpSince the women harvesting are
not literate and not able to record data, transpgpthem to a site enabled accurate
recording of time taken to harvest a quantity sire

In September 2006, 10 harvest sites in Marienfldsgpembe, Puros and Torra
conservancies were selected. At each sit&;.2ldii trees were randomly selected and
marked with a number. At each site a woman wagegleto do the harvesting. The
harvester was given 20 marked plastic containeesdoth bag and asked to check the
trees every few weeks between the beginning of i2ct@006 and the end of January
2007. Theresin from each tree was harvested anddsin the marked container
allowing the determination of total production rere for the season. At each site plants

that were marked ranged from young plants to lpigets. All plants were within a few
meters of each other.

15



The most important difference between the hanias2905 and 2006/7 is that in 2005

the women selected the plants from which they tsedewhereas in 2006/7 they
harvested pre-selected plants.

Figure 8. Marked containers for storing harvesesin:

Table 5. Resin harvesting sites 2006-2007 season

155

Conservancy | Site no. Description Harvester
Marienfluss A Near Ombivango village Kauarende Hepute

B Near Ombivango village Uateketa Tjambiru
Orupembe C Near Omataurirua Mukaakaheta

D Near Omataurirua Mavekotoka

E Near Okaruikondera Nokogotue

F Near Okaruikondera Komukandjera Tjambirt
Puros G Near Ondjakurajuva Maauja Tjambiru

H Near Ondjakurajuva Vengapi
Torra I South of road to Torra Bay| Sonja Hambo

J Colin’s road Sonja Hambo

2.7 Permanent Monitoring Sites
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The need for permanent plots for long-term mornitgtias been identified by various
partners. It was important to establish these @atsdo the baseline survey before any
commercial harvesting takes place. Four sites haee identified — two in Orupembe
conservancy and two in Puros conservancy. Plotd heein size and are permanently
marked by hitting metal fencing stakes into theugebat each corner of the 100m X
100m square. AIC. wildii in the 1 ha plots were counted and measured.

3. Results and discussion
3.1 Mapping

Information from the PRA maps was transposed oitfitadl maps. The extent @.

wildii was verified where possible by driving to an aaed checking for the presence of
the plants. This was not possible for all the ackasto the rough terrain, the
inaccessibility of many areas and the lack of tsack

Most C. wildii plants are found on the slopes of hills and maostdhis was verified by
the PRA discussions and by the information obtafr@ah the questionnaire surveys.
Occasionally, Cwildii was observed growing in plains areas, for exampléhe plains
west and south of Orupembe and in washes is thienidan’s Valley. WheneveC. wildii
was observed growing on the plains, it was alwaya slight mound or the edge of the
wash.

Figure 9 shows maps of four of the conservanciesre/areas with slope of more than
10 are highlighted in green. These areas are suitabfe. wildii using the criteria of
slope. This does not mean ti@&twildii occur in all of these areas. The actual distrdwuti
of C. wildii within the conservancies was determined from tR& Fhapping and field
verifications.During the PRA activities, the womexpressed uncertainty about the
northern extent o€. wildii in Orupembe conservancy. It was possible to vehify by
driving and walking in that area. The informatiapplied by the women participating in
the PRA activities was accurate and inconsisterwéee mostly due to scale. Figure 10
shows the extent aE. wildii.

The selection of the sites for the plant surveys subjective. The areas surveyed were
selected because of the presenc€.ofildi. In Puros and Marienfluss conservancies, the
women reported thal. wildii could be found in all the mountainous areas. %datethe

plant surveys were spread across all the mountsiamas of these conservancies. In
Orupembe conservancy there is@owildii in the north-eastern part of the conservancy
so this area was excluded from the plant surveysoth Sanitatas and Okondjombo
conservancies, the northern sections of the coaseies have n€. wildii and were
excluded. The total number of ha wéh wildii within each conservancy are given in
Table.
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Figure 9. Maps of four conservancies
showing areas with a slope of more than
10



Figure 10. Extent o€. wildii in the 5 conservancies
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3.2 Use of resin and gum

All women interviewed use the resin frdtn wildii for perfume and all rated. wildii as
the most important perfume plant used. The mosbitapt uses for gum or resins are for
perfume, medicine and to eat. Gum or resins aceuslsd for cleaning teetlC (

multijuga), washing clothes, as medicine, as a dye, foritgor as a glue to fill holes or
mend pots. The resin/gum producing plant most comynosed by women i€. wildii

and that most commonly used by mefi .iprunioides

Table6. Resin or gum producing plants used initreedonservancies.

SPECIES FEMALE | MALE | TOTAL %
Total number of respondents 149 28 177
Omumbiri (Commiphora wildi 149 25 174 98
OmuhamaTerminalia prunioidek 104 22 126 71
Omumbara Commiphora virgata) 75 12 87 49
Omungondo Acacia reficieny 72 12 84 48
Omuzumba Commiphora multijugg 64 10 74 42
Omungorwa Commiphora tenuipetiolaja 17 4 21 28
OmungongomuiAcacia erubesceps 27 9 38 22
Omukange Commiphora glanduloga 22 7 29 16
Omutati Colophospermum mopane 15 0 15 9
Omungorwa Commiphora tenuipetiolata) 10 3 13 7

The resin fronC. wildii was rated as the most important resin used fdumer. Women
said that they liked the smell and it is also doledihat it is most commonly used because
of its availability. Resin is exuded naturally fra@a wildii whereas with several of the
other species, resin production seems to be ironegpto an injury. There was much
discussion about the use of resin fr@nvirgata It seems that in areas wh&ewildii is

not available thel. virgatais used. However, when collecting resin samplesonly

way that samples could be obtained fr@mvirgatawas by making an incision a few
centimeters deep into the bark of the trees. It alss mentioned on several occasions
thatC. virgatawas used more in the past by “the old people”.il@ny, limited use of

the resins fronC. tenuipetiolataandC. multijugaas perfume was reported.

Gums which are eaten include those frAoacia reficiens, A. erubesceasdTerminalia
prunioides Although anyone might collect and eat gum, théscpce seems to be more
common with the men, especially the young men wieaavay from the villages for
extended periods while herding the cattle. Resom® C. crenato-serratare reported to
be eaten as well as omumbungu resin. This coudd tefany of the three species of
Commiphorahat have a bad smell.

Various medicinal uses @ommiphoraresins were reported although upon further
discussion, the resins do not seem to be as impa@saother plant parts from these resin-
producing trees. Resins are also used for menditeygmd other household items made
from the softCommiphorawoods.

20



3.3 Harvesting of Resin

During the PRA activities, it was determined thatuesting of resin for perfume takes
place in the spring. It was difficult to determithe@ exact month of the year as it seems to
vary from year to year, but everyone participatiggeed that this was from September
until the first rains. The first rains usually oc¢awards the end of January or early
February however there are exceptions — significainfall was recorded in November
2004 and 2005. In Namibia, the 2005-2006 rainfedison was exceptional and some
areas recorded the highest rainfall in 30 years.

Resin is harvested in the spring, when the tempezastart rising. In September 2005,
only a few individual plants had started exudingimeThis could have been due to the
relatively cool temperatures experienced during fleriod. At the beginning of
November, 8 women harvested 100 liters of resBdiays. The plants do not stop
producing gum and harvesting can continue untifils¢ rains.

The information that most harvesting would seertak® place in the hot dry season from
October to January simplified the selection of pRmnvey sites. During the hot, dry
season Himba communities all live around the peenawaters since all pans and
depressions will have dried out by then. The peenawater points were easily

identified by the Himba women participating in fRRA activities.

During the questionnaire survey 46% of the woméuh eat they usually collected 1 to 2
liters of resin per season while 34% of the womegd that they collected between 1 and
2 cups of resin. Everyone was unanimous in statiagthe resin was easy to find and
that there is more of the resource than is hardeS%men who did not have enough
resin were those living in the part of the conseoyawhere omumbiri do not occur and
these women rely on family members and friendsdem or make use of an opportunity
when traveling to another part of the conservanaogotlect resin.

Most women (89%) go out once a season and withioming have collected enough for
their own needs for the year. However, they stebfisat the omumbiri plants continue
producing resin and that harvesting again fronstimae plant was possible, as long as
this occurred before the rains. Resin is harvesygoicking it up from the ground below
the plant or by picking it off the branches. Everganterviewed confirmed that non-
destructive methods of harvesting were used artchttarally exuded resin was
collected. Since the resource is available in faater quantities than what is needed,
there is no need to scarify or damage the planéatourage greater production.
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Figure . Resin produced by an @ld wildii tree

Women generally go back to the same area to hapuesib not select particular plants.
They seem to target the bigger and older plantedinese are more likely to have large
amounts of resin. Of the women interviewed, 69%endrthe opinion that older plants
have the most gum. The abundance of this resonages identifying individual high
producing plants unnecessary. The tips of the wasof the old trees are brittle and are
sometimes broken as the women reach into the pdamttllect the resin.
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A stone or piece of bark is often used to placéhtim@ested resin on and to carry it back
to the homestead. The resin is sometimes placacdioth or bag for storage. The resin is
used by placing it at the bottom of a container eniadm a cattle horn. Animal fat and
ochre is then placed in the container. The fragraid¢he resin permeates the ochre and
animal fat mixture so that when it is rubbed ongkm it has a pleasant smell. Himba
women rub their skins with this mixture on a ddigsis. Himba women mostly harvest
what they need for a year but the resin can befkeptp to 3 years without loosing its
fragrance.

Harvesting of resin seems to be for own use onfgiosharing with friends or family
members who may not be able to collect for theneseliReasons for being unable to
collect could be due to unavailability of omumlgfants in the area in which they happen
to be living during harvest season or due to peaith. Of the respondents, 43% had at
some stage sold omumbiri resin while 29% had aesstage bartered with it. However,
no evidence could be found for regular trade wittumbiri resin and no price could be
established.

3.4 Plant surveys
3.4.1 Omumbiri (Commiphora wildi)

In Orupembe Conservancy, omumbiri occur in the @rasand southern section of the
conservancy. The resin is harvested mainly incdragral and southern hills, near
permanent water points (Figure 2). There are lpigi@s in the west with no omumbiri,
but along the western edge of the conservancygalmborder of the Skeleton Coast
National Park, there are low hills with omumbirathare not harvested at present, but
which could potentially be harvested should resitection prove to be commercially
viable.

The density varied considerably from one site wtlaer, with mean density for the four
main survey sites being 48.25 plants per hectaabl€l5). The lowest was at Oru3 (12.5
plants/ha) and the highest was at Oru2 (82.5 plaats This compares favourably with
densities for various Burseraceae species in Btyigyhich ranged from 15 — 80 stems
per hectare (Lemenih et al, 2003) and is much hitiea densities for other species of
Commiphoran the central Namib, which ranged from 1.5 — Blpectare (Cowlishaw

and Davis, 1997).

Densities at the four additional survey sites wahightly less variable, ranging from the
plains site (Oru9) at 19.5 plants/ha to two ofwrestern hills sites having 65.3 and 66.5
plants/ha. The densities at these two hilly sitese higher than most of the main sites,
but the plants were smaller than those at the sies, where harvesting currently takes
place. Overall, taking both the presently harwksites, and the potential sites, the
density was 47.1 plants/ha.

Size of the plants at the main study sites ranged D.25 - 2.2 m high, and 0.47 — 7.75
m mean diameter (Table 6). The surface area @pyacover ranged from 0.17 — 47.12
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m2. There were very few young plants, except ftairdy large group found at Oru2 and
a few at Oru4. None of these was as small as foosel at Sanitatas, however. Very
young plants could have been hidden in the longgymar obscured by overhanging
rocks, and thus overlooked. All plants were spiregdhrubs. Two were found with
unusual growth forms, being more erect and trez{lian normal (see photo page 7)

At the additional sites, only the height of thergéawas estimated. The mean height was
about half that of the plants at the main studgss(i0.48 m as compared with 0.94 m).
The tallest plants were found on the plains sitei@@ Due to time constraints, the
diameters were not measured or estimated. Mabieghlants were smaller than those
further inland, but a few were equally large. haligh these plants were not as large as
those at the main study sites further inland, #resdies would still make it worthwhile to
harvest here, should the venture prove viable.

Table 5. Density of omumbiri at the survey sites

Site number| Number per quadrant Number per ha Total plants
Mean SD Mean SD observed

Oru2 3.3 2.66 82.50 66.50 66

Oru3 0.5 0.61 12.50 15.25 10

Oru4 1.7 2.23 42.50 55.75 34

Oru5 2.25 2.15 56.25 53.75 45

Mean for

main sites 1.93 2.25 48.25 56.25 155

Oru6 65.3 70.4

Oru7 31.5 33.4

Oru8 66.5 51.2

Oru9 19.5 20.6

Orupembe 47.1

overall mean

Sanl 0.65 0.81 16.25 20.25 13

San2 1.0 1.03 25.00 25.75 20

San3 1.45 1.15 36.25 28.75 29

San4 0.9 0.07 22.50 24.25 18

Sanitatas

mean 1.0 1.01 25.00 25.25 80
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Table 6. Size of omumbiri in the two conservancies

Orupembe Orupembe Sanitatas
Main sites Additional sites
(estimates)
Sample size 138 372 86
Height Mean 0.94 0.48 1.32
SD 0.40 0.30 0.48
Range 0.25- 2.2 0.1-1.8 0.14 - 2.2
Mean Mean 2.89 Not measured 3.99
diameter SD 1.56 1.86
Range 0.47—-7.7b 0.18 — 8.35
Surface area | Mean 8.37  Not measured 15.08
SD 8.88 12.48
Range 0.17—-47.12 0.02 — 54.64
Largest plant 1.6x7.5x8 Notmeasured 2x8x 8|7
measured (m)

In general the population was very healthy, with teead individuals found and none
that looked in poor health.

In Sanitatas Conservancy, omumbiri occur in thdlseestern section of the
conservancy, but are only harvested in the cehillal The density of plants was far less
variable than it was at Orupembe, with the mearsitiefor the four sites being almost
half what it was at Orupembe, namely 25 plantsyeetare (Table 5). The lowest was at
Sanl (16.25 plants/ha) and the highest at San3%36ants/ha). These densities are
also within the range found by Lemenih et al (2028) much higher than those of
Cowlishaw and Davis (1997).

In general, omumbiri in Sanitatas Conservancy vibggger than those in Orupembe
Conservancy, in terms of height (mean = 1.32 nopg®sed to 0.94 m), maximum
diameter (8.35 m, as opposed to 7.75 m) and mawiswface area (54.66 m?, as
opposed to 47.12 m?). However, there were alschreawller individuals present here
than at Orupembe (Table 6). The greatest nunfgrmg ones was found at San4.

The tallest individuals were the same height irhbminservancies, although those greater
than two metres in Orupembe tended to be more, avbde those in Sanitatas were still
sprawling over the ground.

The total area of omumbiri per hectare was estichate877 m2. Thus, despite the larger
size of the plants in Sanitatas, the greater demsiDrupembe gives a greater total area.

In Sanitatas, too the general health of Omumbis wexy good. About four plants were
parasitized byrapinanthusspp
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3.4.2 OtherCommiphora

Itis important to note that the results presehtexé are merely the numbers of plants
counted within the quadrants, and not those preseéhé conservancies as a whole.

They show the association of omumbiri with ot@emmiphorabut do not give an
accurate reflection of the distribution or abundmatherCommiphoraspecies within

each conservancy. For example, not m@ngnacardiifoliawere found with omumbiri,
because this species tends to grow at higherddstand on steeper slopes. For this
reason records from the Namibian Tree Atlas da@pBAP) have been included to give
a more general picture of the overall distributiathin the conservancies. Due to the
fact that some species Gbmmiphorahave the same Otjihimba and Otjiherero names as
others, the botanical names have been used. €a@rlames, see Appendix 8.2.

Eleven other species @ommiphorawere encountered along the transects at Orupembe,
but the species composition differed from siteitie, ®specially between the areas in
which resin is usually harvested (Oru2-5) and testern sites (Oru6-9). In the main
study sites (Oru2-5), the mean density of the adpercies together was roughly the same
as that oo mumbiriin Orupembe (Table 7, column 6). However, netrercoast, at the
additional sites (Oru6-9), Omumbiri made up 77%hefCommiphorgpopulation. The
three most widely encountered species viengrgata (omumbara), the second favourite
of the Himba people for perfume€, giessii,a species not used as the resin has an
unpleasant smell, ar@. saxicola The second is one of a number of species called
omumbungu by the Himba, meaning ‘the tree of theema’ because of its unpleasant
smell. None of these species occurred in higlsitiea at the survey sites. In general,
however,C. virgatais widespread and common throughout the conseymamsP

records and personal observations), wlilgiessii andC. saxicolawere recorded a few
times by the TAP, but were generally uncommon.

The only species with a recorded density similahtt of omumbiri wa€.
kraeuselianarecorded from three sites. It was only recoralece by the TAP, as rare,
and appears to have a very restricted distributinin the conservancy. It is another of
the evil smelling species known as omumbungu.

Only six species were recorded from the additionaktern sites, the most abundant of
which wasCommiphora oblanceolata, species not recorded from the main sites. Itis
yet another omumbungu.

None of the other species was very widespread wnddmt along the omumbiri transects.
Commiphoranultijugaand C. anacardiifolia were recorded as common by the TAP and
were often noted in the north-eastern section@ttimservancy where omumbiri does
not occur. The former is used by the Himba to ghehirst and to clean teeth (table 4).
Commiphora anacardiifolimandC. crenato-serratavere only found at Oru4, the site

with the highest altitude, where these speciesroedwn the upper slopes. The latter is
generally uncommon in the conservancy (TAP).
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The questionnaire results showed that omungor@wvarigolensis/tenuipetiolatand
omukangeC. glandulosaresins are also used. The former was only rexbfcom one
survey site, although it is more widespread bubammon in the conservancy as a whole
(TAP and personal observations). The latter waseeorded from any survey sites, but
has been recorded from the general area (TB&nmiphora glaucescewscurs in the
north-eastern part of the conservancy, but not evkiee omumbiri grow (personal

observation).

Table 7. Density of alCommiphoraspp (mean number of plants per ha)

Orupembe Conservancy

Overall

Species Oru2 | Oru3 | Oru4 | Oru5 | Ave Oru6 | Oru7 | Oru8 | Oru9 Ave Mean
C. anacardiifolia 0.0 0.0] 1.7 00| 04 0.0 0.0 0.0 o00 00 0.2
C.crenato-serratd  0.0| 0.0/ 10.0/ 0.0 25 0.0 0.0 00| o0 00 1.3
C. dinteri 11.0 3.3 8.3 13| 6.0 0.0 0.0 0.0 40 10 35
C. giessii 15.0 1.7 5.0 75| 7.3 0.0 8.0 1.5 00 24 4.8
C. kraeuseliana 0.0| 317, 16.7 00| 12.1 0.0 0.0 0.0 05 01 6.1
C. multijuga 6.0 1.7 5.0 00| 3.2 0.0 0.0 0.0 0.0 0.0 16
C. oblanceolata 0.0 0.0/ 0.0 0.0| 0.0 95| 13.0f 15| 00 60 3.0
C.pyracanthoides 0.0/ 00| 0.0/ 50| L3 00| 00| 00| 00 00 0.6
C. saxicola 1.0 10.0 8.3 0.0| 4.8 0.0 0.5 25| 115 3.6 4.2
C. tenuipetiolata 7.0 0.0 0.0 00| 1.8 0.0 0.0 0.0 0.0 0.0 0.9
C. virgata 20| 67| 183/ 75| 86 00| 00| 154 05 05 4.6
Subtotal 42.0| 55.0| 73.3| 21.3|47.9 95| 21.5 7.0| 165 13.6 30.8
C. wildii 82.5| 12.5| 42.5| 56.3| 48.3 65.3| 31.5( 66.5| 19.5 45.7 47.1
Total 1245| 67.5| 1158/ 77.6|96.2 748 53.0| 73.5| 36.0 59.3 77.8
Omumbiri
as % of all
Commiphora 66 19 37 73| 50 87 59 90 54 77 60

Sanitatas Conservancy
Species Sanl San2 San3 Sand Mean SD

C. anacardiifolia 13 25 0.0 0.0 0.9 12
C. crenato-serrata 1.3 5.0 8.8 1.3 4.1 3.6
C. giessii 0.0 13 1.3 1.3 0.9 0.6
C. kraeuseliana 5.0 13.8 0.0 0.0 4.7 6.5
C. multijuga 3.8 12.5 28.8 6.3 12.8 11.2
C. tenuipetiolata 0.0 13 1.3 0.0 0.6 0.7
C. virgata 6.3 11.3 13.8 2.5 8.4 5.0
Subtotal 17.5 47.5 53.8 11.3 325
C. wildii 16.3 25.0 36.3 22.5 25.0
Total 33.8 725 90.1 33.8 57.5
Omumbiri as % of all
Commiphora 48 34 40 67 43

The mean heights for the eleven other speciesragepted in Table 8. In terms of
growth form and height, there was nothing unusual.
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Table 8. Mean heights of oth€ommiphoraspecies

Orupembe Conservancy Sanitatas Conservancy
Species Sample Mean SD Sample| Mean SD
size height size height
Commiphora anacardiifolia 1 6.0 0.0 3 6.3 1.5
Commiphora crenato-serrata 8 2.3 1.5 13 3.9 1.7
Commiphora dinter 27 0.9 0.7 Not found
Commiphora giessii 44 1.3 0.6 3 1.3 0.6
Commiphora kraeuselianp 30 1.3 0.5 15 1.2 0.4
Commiphora multijuga 10 4.9 2.9 41 4.1 1.8
Commiphora oblanceolata 48 0.7 0.5 Not found
Commiphora pyracanthoides 4 0.5 0.1 Not found
Commiphora saxicola 41 0.7 0.5
Commiphora tenuipetiolata 7 2.1 0.7 2 4.5 3.5
Commiphora virgats 27 1.6 0.7 27 1.9 0.5

In Sanitatas Conservancy the td@@mmiphorgoopulation was almost half that of
Orupembe, and the species composition was ratfferatit from that at Orupembe
(Table 7). Overall, omumbiri comprised 43% of @@mmiphorgpopulation, with only
seven other species encountered in the quadr@otsimiphora dinteri, C. oblanceolata,
C. pyracanthoidesndC. saxicolawere not recorded. Of these, olysaxicolawas
recorded once by the TAP.

Three species occurred in all four sit€2ommiphora virgatdad a similar density to that
at the main survey sites in Orupembe Conservandh@. The species with the highest
density after omumbiri wa€. multijuga with a density of 12.8/haCommiphora
crenato-serratavas the third widespread species, with a verydewsity of 4.1/ha.
Commiphora kraeuselianghe species after omumbiri with the highest dgnsi
Orupembe Conservancy, had a very low density iit&as Conservancy (4.7/ha).
OmungorowaC. angolensis/tenuipetiolatavas seldom recorded and omukan@e (
glandulosa was not recorded.

Again, there was nothing unusual in terms of grofetim and height (Table 8).
Commiphora crenato-serra@ndC. tenuipetiolatavere taller in Sanitatas Conservancy,
while C. multijugawas taller in Orupembe Conservancy.

In Sanitatas Conservancy ten individual€Coimmiphora virgatavere measured. They

had a height of 2 +- 0.48 m, with mean diametet.@f- 1.03 m and a heightto mean
diameter ratio of 0.5+- 0.04. All were erect stautranching at ground level.
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3.4.3 Other woody species

A total of 28 additional woody species was recordleahg the transects in the two
conservancies (Table 9). This did not includestmaller shrubs. In Orupembe
Conservancy, 14 species were recorded in the quiadnsith a further 11 species
present, but not falling within any quadrants. Timan density of these other woody
species was very low, with the total (20.7 plargsipectare) constituting only 18% of the
woody vegetation within the study area. In Saagafonservancy there were also 14
species within the quadrants, though not alwaysé#mee 14, with an additional two not
falling within any quadrants. The mean densitygmcies was also low, but the total
density (31.9 plants per hectare) was higher thahdf Commiphora wildiiin this
conservancy, constituting 36% of the woody plants.

3.5 Harvesting effornt

Harvesting took place for 8 days from 1 Novembed32(Harvesting was done at two
sites — Omatarirua and Orupembe. About 12 womdicjpaated but never more than 8
on any one day because transport was a limitingfathe women were transported to
the site by the IRDNC Field Officer and the timeemtharvesting started and stopped
was recorded. As a 1 liter container was filledvd@s brought to the vehicle and the
IRDNC Field Officer recorded how many plants weaevested to fill the container. The
woman was then given another container. This caatruntil 100 liters were harvested.

Total number of people hours to harvest 100 liteB96
Number of hours per liter = 3,96

The total number of plants harvested = 1182
Number of milliliters per plant = 85

These estimates are affected by several factors:
The amount harvested is an underestimation bet¢had®rvesting took place
early in the season when the plants were not airmex production. This was
done because last year early rains in mid-Noverabeed the production and
harvesting and we wanted to ensure that this dithappen again.
The time taken to harvest a liter of resin is adarestimation because the women
were transported to the site. Under normal conutithe women would have to
walk to the site and this would increase the tiaken.
The amount of resin harvested in a 1 liter bottés wnderestimated. The resin
collects on the bark in blobs. These had formedrd brust before being
harvested. This resulted in there being air gapsdEn the resin blobs. When
transporting the containers to Wereldsend the tesated and melted together
showing that many of the bottles did not contafalHiter of resin.

Even though the above factors affect the accurbtlyecestimates, this information does

give us a starting point for knowing the amounéffbrt required to harvest the resin.
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Table 9. List of other large woody species founthateight main survey sites.

Quads = number of quadrants with the species presen

Pr = present, but not within any of the quadrants

Species Orupembe Sanitatas
Mean Mean

Quads no/ha % Quads no/ha %
Acacia reficiens 2 0.7 1 0.3
Acacia senegal 1 0.3
Cadaba schroeppelii 8 2.7 1 0.6
Catophractes alexandri 2 0.7
Ceraria longipedunculata 3 1.0 13 7.5
Colophospermum mopane 2 0.7 6 19
Cryptolepis decidua 16 5.3 7 2.2
Diospyros lycioides 1 0.3
Elephantorrhiza suffruticosa pr 4 13
Euphorbia damarana 3 1.0
Euphorbia guerichiana 2 0.7 11 5.0
Euphorbia virosa 3 1.0 1 0.3
Lycium bosciifolium 2 0.7
Maerua parvifolia 10 33 8 25
Maerua schinzii 7 2.3 19 6.3
Moringa ovalifolia 1 0.3
Phaeoptilum spinosum 9 2.8
Sterculia africana 2 0.6
Terminalia prunioides pr 1 0.3
Total other woody species per hectare 20.7 18 19 36
total other Commiphora per hectare 47.9 41 325 36
total omumbiri per hectare 48.3 41 25.0 28
Total woody species 116.9 100 89.4 10
Other species at the sites but not in
guadrants
Adenium boehmianum pr pr
Aloe littoralis pr
Boscia albitrunca pr pr
Boscia microphylla pr
Caesalpinia rubra pr
Cyphostemma uter pr
Euclea pseudebenus pr
Grewia tenax pr
Ipomoea adenioides pr
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4. Conclusions

Omumbiri is the preferred resin plant utilised bynHa women for perfume. The local
availability of the resource far exceeds the laisghand at present. Women collect the
resin naturally exuded by the plants during thedngtmonths and the collection methods
are non-destructive. The plant sub-committees ¢h e the conservancies provide a
mechanism for the sustainable utilization and mamant of this resource should it
become a commercially viable enterprise for thesedommunities. Approximately two
liters of resin can be collected by a woman inyaaled each plant in this survey
produced about 85 ml of resin although this doeggeftect the total amount produced
during the season but rather what was availablbdoresting at this early stage of the
harvesting season.

The distribution of omumbiri is very patchy withaoth conservancies, and often very
inaccessible, growing on steep slopes on inacdegsibuntains. However, the
population that is accessible and is harvesteth&gdmmunity is comparable in density
to that of various Burseraceae species utilisednoernially in Ethiopia (Lemenih et al
2003). Itwould appear that there is more of #sdurce in Orupembe Conservancy than
in Sanitatas Conservancy. Not only is the totahaf omumbiri greater in the former,
but mean densities were also higher. Densitiesrafimbara were about the same in both
conservancies. Omumbiri was definitely the domirmeoody species in the areas that
were surveyed in Orupembe Conservancy. It wagliessnant in Sanitatas
Conservancy, but still an important species.
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Appendix 1: List of Otjiherero names for Commiphorafound in the two

conservancies

Commiphora africana Ongareya
Commiphora anacardiifolia Omutuya
Commiphora crenato-serrata Omuhanga Omuwonga
Commiphora dinteri Omumbungu*
Commiphora discolor Omurere
Commiphora giessii Omubhatji
Commiphora glandulosa Omukange
Commiphora glaucescens Omuntungi
Commiphora glandulosa Omukange
Commiphora kraeuseliana Omumbungu*
Commiphora multijuga Omuzumba
Commiphora oblanceolata Omumbungu*
Commiphora pyracanthoides Omukange
Commiphora saxicola Omundomba
Commiphora tenuipetiolata Omungorwa
Commiphora virgata Omumbara
Commiphora wildii Omumbiri

* Omumbungu — means ‘tree of the hyaena’ and refeasy species with an unpleasant

smell.

Acronyms

CBNRM Community-based natural resource management
CMC Conservancy Management Committee

CRIAA Centre for Research Action in Africa

IRDNC Integrated Rural Development and Nature Crvagon
NACSO Namibian association of CBNRM support orgatians
PRA Participatory Rural Appraisal

SCP Skeleton Coast Park
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