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Aims

1. Review of  national scale resource 
assessments

2. Profiling target species*.

3. Describe principles and approach’s for 

national scale resource assessments. 

*Target species : Honeybush (2 spp.) , Rooibos, 
Pelargonium sidoides , Marula, Baobab, Buchu
(Agathosma betulina and A. crenulata),  Devils 
claw , Kalahari melon and Aloe ferox



Outline of presentation 

• PART 1. WHAT DO WE KNOW ABOUT THE STATUS 
OF BIOTRADED PLANTS ?

• PART 2. HOW DO WE KNOW HOW MUCH IS OUT 
THERE ?

• PART 3. KEY ISSUES AND PRINCIPLES IN RAs

• PART 4. CONCLUDING REMARKS



Species profiles 
• Yields 
• Productivity
• Population trends
• Threats
• etc..   

Method: Literature reviews and expert interviews 

PART 1: WHAT DO WE KNOW ?
THE STATUS OF BIOTRADED PLANTS

(with reference to sustainability )

Species resource 
assessments 
• What has been done  ?
• Can these be used as a    

base line ?
• Impact of harvesting & 

Sustainability 



Species profiles



Baobab profile 

• Long lived ( >2000yrs.)
• Age at first fruiting : 100-200 yrs.
• Sustainable harvesting  between 33-90%  of total fruit 

(Venter, 2012)
• Threats: Poor or no recruitment with livestock
• Trends: (uncertain), very poor recruitment , possible 

impact of climate change on old trees 

National resource assessments 

No national, some local scale in southern Africa
Review of methods used and results 



Species resource assessments:
tables summarising literature (e.g. Aloe ferox)

Location  Part 
used  

Scale of 
assessment  

Aims & Method Results/findings Reference 

South Africa Leaves National  Estimated from 
distribution records  

The species is 
estimated to 
extend across an 
area of 10 000km2  

Donaldson 
(1989) 

South 
Africa/global 

 National/global 
trade 

Estimate the 
amount of Aloe 
ferox currently being 
harvested and 
traded.  

Discrepancies 
between reported 
export trade and 
imported. 
(1994 and 2003), 
over 3000 t  

TRAFFIC, 
(2006)  

South Africa Leaves National  map the current 
distribution and 
abundance of Aloe 
ferox  
occurrence, 
temperature.  

Current harvesting 
levels do not seem 
to have impacted 
negatively  
Probability of 
occurrence only  
 

DEA, 2014  

South Africa   National Map the 
distribution; field 
surveys to estimate 
relative  density. 
Drivers of change  
  
 

Preliminary results 
include:  
Identification of 
monitoring sites , 
density, drivers of 
change 
 
 

Palmer 
and 
Weideman 
(2020) 
(Work  in 
progress)  
 

 



National resource assessments: are they available for the target species 
and can they be used as a baseline ?

Species National RA 
available 

Can this 
be used as 
baseline

Good  data  
on optimal 
levels 
harvesting

Understanding of 
impact of 
harvesting & 
threats 

Biodiversity 
management 
plans 

Non 
detriment 
finding study 

Extent of 
Cultivation 

Aloe Ferox yes yes yes yes In development yes All wild

Baobab no no yes yes no no All wild  

Marula Yes no (?) yes yes no no All wild 
Buchu (A. 
betulina)

no no yes yes No no Most wild 

Buchu 
( A. crenulate)

no no No No No no Most wild 

P. sidoides yes maybe yes Yes yes yes most wild 

Kalahari melon no no Yes Yes No no Wild and 
cultivated  

Devils claw yes Yes yes yes no no Most wild 
harvested
Cultivation. 
increasing

Rooibos Yes ? yes yes no no Almost all 
cultivated

Honey bush yes ? Many 
species ?

yes Yes In development Yes (?) 75% 
wild 
harvested. 



Threats and drivers of change for targets species  

Threats Aloe Ferox Baobab Marula P. sideroides Net score 

Habitat loss and conversion 2 1 2 2 7

Legal resource use/overharvesting? 2 1 2 2 7

Livestock trampling and overgrazing 2 2 1 2 7

Wild herbivores 2 2 2 1 7

Illegal harvesting unpermitted 2 1 1 2 6

Climate change related 2 2 1 1 6

Increase in fire frequency/intensity 2 0 1 1 4

Bush encroachment 2 0 1 1 4

Other wildlife (baboons etc) 1 2 0 1 4

Diseases, pathogens 1 1 0 1 3

Threats to pollinators 0 2 1 0 3

Invasive alien species 1 0 0 1 2

Soil erosion, sedimentation 1 0 0 1 2

Subsistence/small scale use 0 0 0 1 1

Introduced genetic material 0 0 0 0 0

Summed threat score

Scores: 0= not indicated, 1= potential, 2= significant , 3 =major 



Functional species groups for monitoring ?



Suggested ‘monitoring 
groups’ with potential 
implications



Short –lived
Shrubs

roots/tubers 
harvested 

Long lived
trees
Fruits 

harvested
decreased Increased

Resilience to 
over-
harvesting.
Time scales to 
detect change.
Ability to use 
remote sensing .

Can functional groups be used to predict resilience to overharvesting, time 
scales to detect change ect.



•  There is a general lack of robust data on the national population       
stocks, trends and sustainability for most species reviewed  

• Three species with good RA s could be used as a baseline for 
future monitoring (Pelargonium sidoides, Aloe ferox, Devils claw)

• Several  good studies at local scales for most target species (e.g. 
Baobab, Marula).

• Increase trend for cultivation for some species (Rooibos, Honey 
bush, Buchu)

• Recruitment rates for the two long lives species are poor

Comments on the review of national resource assessments  



PART 2: HOW MUCH IS OUT THERE ?

Unlike sheep our resource is wild  

widespread, scattered, embedded 

amongst other vegetation, with 

uncertain distribution, and mostly 

not visible from the air 

(similarities to monitoring fish 

stocks ?)

Taking stock: how do we count the sheep?



Can we identify 
generalised steps 
in  developing a 
resource 
assessment & 
monitoring 
programme for a 
target species ?



RA 101 
• From species distribution records, map target species (existing 

records)

• Model distribution using correlations with environmental 
variables with distribution records

• Expert mapping to review modelled distribution

• Improve distribution map 

• Develop a species density model based on existing field work 
and data 

• Stratification of species distribution map based on density , 
land use , and  harvesting pressure 

• Select permanent monitoring sites  

• Ground based monitoring

• Revised density model

• Approximate total population size  

Generalised steps of 
resource assessments 



Generalised steps, methods 
and scales of resource 
assessments 



Modelling Marula production from tree density



PART 3: KEY ISSUES AND PRINCIPLES



Monitoring across multiple scales 

• Different 
information at 
different scales. 
Integration 
between scales.

• Use of appropriate 
tools at each scale



Implication of scale of 
monitoring 



Accounting for known driving variables in experimental design

• Typically known drivers of change will be harvesting 
pressure, land use pressure, climate change

Hypothetical stratification of study area for  
allocation of motoring plots

• Stratification of  monitoring sites based on 
driving variables



For example differences in  
commercial and communal harvesting 
of Aloe ferox  

Stratified sampling involves the 
division of the target population into 
known (a priori) smaller sub-groups 
with shared characteristics 

What is stratification?



A note on stratified random sampling



Supersites: a multiscale approach to resource monitoring 

• Supersites are the largest unit of a 
nested set of monitoring plots

• Super sites are monitored  across 
different scales using a nested plot 
design 



Nested plot design and stratification of driving variables 



Supersite concept in other research organizations 

Long-term research sites to facilitate cross disciplinary multi-scale learning in data-rich environments
Monitoring of changes in  ecosystem processes over large scales and long time periods

Kruger NP research supersitesSAEON LTER and EFTEON



Identifying supersites for monitoring of harvested wild plants

Optimal sites are those 
where  multiple target 
species overlap within 
existing research sites 
such as  SAEON  LTER 
and draft EFTEON sites

Numbers of target species occurring in QDS (blue dots are SAEON monitoring 
sites) 



• Ecosystem value chains
• Land use trade-offs
• Feedback loops and adaptive management

Consider an ecosystem service monitoring framework  
(wild plant resources as a provisioning service) 



Using an ecosystems approach as a contextual framework

Consider:
• the health of the host  

ecosystems
• Structure and function of 

host ecosystem



What to measure, and what indicators to use ?



Strategic points along  the value 
chain , where data can collected on 
quantities harvested, sold, exported, 
imported etc. 

Monitoring trade data



Value Chain  Quantity data 
(weight/vol/monetary) 

Sources  Limitations 

Producers  
     Wild 
     Farms  

Annual production  Government: Permit quotas   
 
 
Producer associations: 
levies/ production records  
 
Export Control Boards  

Illegal harvesting 
No permit system in 
place    
Non-members of 
producer Associations  
 
No ECB for the product  

Intermediaries Annual intake/ 
purchases  

Intermediary records  Records unavailable/non 
disclosure   

Processors  Annual intake 
 
 
Annual outgoing  
 
(volume /weight 
conversion rates)  

Processor records required 
by permit system  
 
Processor records, or if 
unavailable, can be inferred 
from incoming if conversion 
rate known  

 
 
 
Conversion rates may 
vary  
Records unavailable  

Local retailers Annual intake 
 
Annual outgoing  

Retailer records  Records unavailable 

Exporters  
 
 
 
 

Annual Exports  
Sales  
 
 
 
 

Export Permit 
 
Export Control Boards 
 
Customs statistics  
 
CITES Trade Database 
 
Exporter records  
 
Producer association export 
records or can be inferred if 
the ratio of export to 
domestic distribution is 
known for the species.   

Only required for CITES 
listed species  
Not species specific  
No ECB for the product 
Not species specific  
 
Not CITES listed  
 
Records unavailable 
 
Records unavailable 
Ratios may change over 
time 

Importers  Annual Imports 
Sales  

CITES Trade Database 
 
 
Eurostat trade data online 
Importer records  

Omissions and errors in 
CITES reports  
Not CITES listed  
 
Records unavailable 

 

Monitoring data 
points along value 
chains 



Who managers , 
monitors, and 
curates the data? 
(institutional  
responsibilities ) 



PART 4: CONCLUDING REMARKS 



a. Total stock assessment (production potential)
b.   Understanding direction trends in stocks (changes   

over time, consideration of multiple drivers).
c.    Sustainability of harvesting (recovery & recruitment 

rates)

Notes
1.  Currently no standardised and repeatable methods.
2. For total stock assessment good estimates using models may be 

sufficient.  
3.  For understanding directional trends, accuracy, repeatability and 

broad scale sampling essential.
4. For sustainability assessment, focused sampling of harvested areas 

may be sufficient  

Resource assessments come in three flavours



1.  Adopt an ecosystems approach to monitoring: 
integrated holistic research frameworks; 
understand driving variables on target species; 
understand structure and function of host ecosystems.

2.   Development of statistically sound sampling, and experimental design  protocols. 

3 Multiscale approaches that combines ground surveys, areal photography and remote sensing.

4.    Use of large scale permanent sampling sites:
supersites with multiscale nested plots; 
multiple target species within one super sites;
synergies with other long term monitoring programmes (SAEON, Academia etc.).

5.  Development of calibrated predictive models  (for e.g. density, productivity, yields, harvest rates)

6. Explore technological advances (LIDAR, high resolution multispectral imagery, AI, machine 
learning),   

7. Consider treating some wild biotreated species as ecological indicators in long term 
environmental change monitoring programmes (Marula, Aloe, baobab are possible keys stone 
species)

Recommendations 



Thankyou for your attention 


