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Introduction

The African cherry Rrunus
africang is a geographically
widespread tree restricted to
Afromontane forest habitats,
providing multiple uses for the
peoples throughout its range (Stewart
2003a). In the early 1960s, bark
extracts were found to be effective in
the treatment of enlarged prostates
(Bombardelli and Morazzoni 1997).
The bark is collected entirely from
the wild, although attempts at
cultivation are underway in Kenya _
(Dawson 1997, Dawsoet al. 2000) Photo 1. Prod_ucts made fr-onP_r.unus africanabark
. . . (sold under its former scientific name Pygeun)
and are just beginning in Cameroon
(Tchoundjeu et al. 2002). Raw,
chipped, or powdered bark is shipped to Europeantces (some to the US), where extracts are
made into capsules sold under its former scientiime,Pygeum africanuniPhoto 1). Until
2000, about 70% of the world’s supply of the badme from Cameroon (Cunningham and



Mbenkum 1993, Cunningham et al., 1997); smaller @amsare exported from other countries,
primarily the islands of Bioko (Equatorial Guineaphd Madagascar. So much has been
harvested tha®. africanawas listed as an endangered species in Apperdif the Convention

of International Trade in Endangered Species (C)TIBE2995. Harvest has been destructive in
Uganda and Kenya and has been halted (Stewart 200B8March 2000, Plantecam, the sole
bark extraction factory in Cameroon, owned by Ge#&purnier of France, closed its doors due
to reduced harvest quotas on Mount Cameroon (tgedtP. africanapopulation in Cameroon),
business and political decisions in France and Camme competition from other exporters, and
depletion of the resource in the Bamenda Highlgtidsmost widespread populations).

The African cherry has the ability to withstandlbeemoval as long as the vascular camfiisn
not destroyed (Cunningham and Mbenkum 1993). Tthesharvest is theoretically sustainable.
Research by myself and others (Cunningham and Mimeril©93, Ewuset al. 1992, Walter and
Rakotonirina 1995, Stewart 2001) suggested thak barvest affects population structure,
increases mortality, and decreases fecundity. dgdwernment of Cameroon has promulgated
regulations to protect the species, requiring hetre@ opposite sides of the tree, harvest of the
trunk only, and a harvest frequency of no more thiace every 4-5 years (reviewed in Ndibi and
Kay 1997). However, most hark harvesters girdlettbe, sometimes removing the bark from
the upper branches or felling the tree.

Healthy crown Crown with some dead branches Deawrcr

Investigations to determine sustainable harvestel¢ewvere not conducted during the
development of the herbal product. For any wildembed product, the question is to find an
extraction rate that is biologically, economicabyd culturally sustainable. From the beginning,
the commercial harvest was known to be destrugtiwacLeod 1987, Ngengwe 1996, Walter

! Appendix Il listing of a species specifies thaide in wild or cultivated material must be licengeéxporting and
importing countries. Licensing would allow monitgg of the amounts of material being traded.

2 A tree grows in two ways: in height and in girtA.tree grows in girth through a rapidly dividitigsue called the
vascular cambium (VC). In general, the tree is posed of dead tissue on the inside of the VC andd tissue on
the outside of the VC. Thus, if the VC is destiayythat part of the tree can no longer transpotewand the
products of photosynthesis. There is anotherdisthe cork cambium, outside the VC where barkiiséd.



and Rakotonorina 1995) and current harvesting jgesctn Cameroon appear to be unsustainable
(SNV, unpublished data).

To examine the effects of harvest, | use populati@irix models to examine populations of
Prunus africanain the Kilum-ljim Forest Preserve on Mount Oku ¢km locally as Kilum
Mountain), Cameroon, the location of one of thgdst remaining populations of the species in
the world. Matrix models use numbers to “stand fioi' how a population grows, dies, and
reproduces. These models permit exploration ofufaion responses to various changes
(droughts, growths spurts, or in this case, ofr& barvest) and allow population projections into
the future, an especially useful tool for makingnagement decisions. In addition, these data
are becoming ever more critical due to the endawhestatus of the species, the steady
international demand for the herbal products, dwdrélocation of the harvest to other countries
(e.g., the island of Bioko) to maintain the suppfhis project builds on the models constructed
for my dissertation (Stewart 2001). After decadkbarvest, this study will elucidate the levels
of sustainable harvest and will provide managergeidance. Results would also be applicable
to populations in other parts of its range. Asdssed below, additional human activity will
require a new look at the harvest and the effectthe sustainability of the bark harvest. This
flag report describes these additional human ingpabe modeling effort will be completed in
2008.

Methods

In 1998, | established five 50 x 50m plots to exaanihe effects oP. africanabark harvest
(Figure 1). The characteristics of each plot are summarimedable 1L Each tree was
individually tagged and the plots were re-visited 1998, 1999, and 2007. Since the 1999
census, additional human-related activities hafectdd the plots (summarized in Table 1). Plot
1 (Lumutu Traditional Forest) was never harvestatl 2005; Plots 3 and 4 were harvested
illegally in 1997 and again in 2005; Plots 2 andvére harvested legally in the 1980s and
illegally in 2005. Plot 3 was also affected by adfite in 2004. Goats were present in
1998/1999 in Plots 3 and 4; now all plots are gilaznggoats and sheep.

Figure 1. Map of the Kilum-ljim Forest Preserve, surrourglvillages, and the five study plots.



Table 1 Locations of the five plots established in thBut-ljim Forest. Bark harvest conditions dre
summarized for each plot.

Plot Forest Name Elevation (m)| Summary of Harvest

Plot 1 Lumutu Traditional Forest 2190 Never Harvested! @05

Plot 2 Unnamed 2470 Harvested in 1980s and 2005

Plot 3 Nkasokoh Forest 2670 Harvested in 1980s, 1997,2a04

Plot 4 Mbok Kelang 2690 Harvested in 1980s, 1997, and 2005

Plot 5 Unnamed 2715 Harvested in 1980s and 2005

Each tree was monitored for survival, growth, do@vér and seed production. Each plot had ten
subplots to obtain estimates of germinated seeslliog each plot and to estimate seedling
survival. | also measured the crown area of easgh(to be able to estimate seed production).

Results and Discussion

The population structure has been altered sincel®#8/1999 census. Fire and harvest have
caused mortalities of the smallest and the larget classesFH{gure 2). Some size classes
remained the same, although these trees, alive0i,2nay yet die. One tree grew into the 81-
90 cm size class since the 1998/1999 census.
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Figure 2. Change in population structure since the 1998&%us.



Harvest and fire have
significantly reduced the
crown area since the
1998/1999 census. There
was a significant difference
in crown area between
2007 and the previous two
years ( 50 = 21.72, P <

0.0001; Figure 3).

Pairwise t-tests showed the
reduction in 2007 was the
most significant. Although
Plots 3 and 4 were

harvested in 1997, that 1998 1999 2007

harvest did not cause a

significant  reduction in  Figure 3. Reduction in crown area in 2007 compared with
crown area between 1998/ trees measured in 1998/99.

and 1999. Subsequent

analyses showed that the crowns of the largess$ @ee particularly susceptible to harvest and
fire (F13s=4.43, P = 0.01%igure 4). The reduction in crown area is due to the deaitutting

of main branches. Trees are surviving (so farpbse of the emergence of new branches.
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Figure 4. Although all size classes show a reduction awer area, the largest
trees showed a significant reduction in their crewn



P. africanahas an alternate-year fruiting pattern (data hotvs) where large numbers of seeds
are produced in one year followed by a smaller remalb seeds the second year. After a “high”
year, large numbers of seedlings germinate. Daltaated in 2007 suggest that grazing animals
have reduced the survival of seedlings compareld pri¢vious yearsHgure 5). For example,
Plot 5 showed large numbers of seedlings in 1996ving a “high” seed year (1998) but had
fewer seedlings in 2007, perhaps due to the rednttion of grazers in this area. Plot 4, which
was subjected to large numbers of grazers in allsydhas always showed poor seedling survival.
Longer term data is needed to confirm the effegrakers on seedling survival.

Figure 5. Apparent reduction in seedlings in Plots 1-2007, compared to 1998/99
census.

Conclusions

Previous research (Stewart 2001) has shown thatatigest trees contribute the most to the
population growth rate because they produce thd seexis. Mortalities of these trees and the
reduction of their crowns have important implicagofor future regeneration. In addition, the
effect of grazing animals appears to reduce thei\alrof seedlings. This also has implications
for future regeneration. If these five plots cadonsidered “typical” for the forest, none of
these populations exhibit “natural” mortalities production parameters, which could affect
long-term population persistence. Research isimang on the effects of the 2005 harvest.
Additional human impacts on the forest are alsadpexamined, such as the effects of wildfires,
goat and sheep grazing, and firewood collectidns hoped that the trees will regenerate enough
to provide future income for the people surroundimg forest. The harvest Bf africanais a
long-term hope to alleviate poverty in a nationhwgw ways to earn cash.
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