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1. INTRODUCTION 

 

As part of the Agulhas Biodiversity initiative (ABI) sustainable harvesting project a consultancy 

was commissioned to develop methodology for assessing the quantity of harvestable products 

within fynbos landscapes. This methodology was developed and tested at various sites on the 

Agulhas Plain including Waterford and Soetanys Farm. This report summarises the methodology 

developed and incorporates a pilot survey of Soetanys farm on the Agulhas Plain.  

 

The Soetanys Farm is 940.2 hectares in extent and forms part of the Agulhas National Parks 

complex of land owned and managed by SANPARKS. One of the primary reasons that the 

methodology was tested on this site relates to SANPARKS interest in allowing carefully managed 

sustainable harvesting of flowers from this (and perhaps other) properties. The requirement for a 

resource base methodology was highlighted in the original ABI sustainable harvesting research 

program and fits in with a broad attempt to manage the unique floral resource of the fynbos region 

in a sustainable manner. 

 

2. OBJECTIVE OF STUDY 

 

2.1 To develop an economically and logistically feasible methodology for calculating the total 

population sizes and total number of harvestable stems of commercial fynbos flower products 

within fynbos ecosystems. . 

2.2 To trial this methodology on behalf of SANPARKS on their property at Soetanys Farm. 
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3. METHODOLOGY 

 

Figure 1:  Map indicating the location on Soetanys farm where the resource base assessment 

was tested.  

 

3.1 Desktop study 

 

A Desktop study was undertaken to assimilate the available data and information on the farm. 

The methodology was developed on the basis of that what is utilised by other projects including 

Working for Water and Protea Atlas to estimate density and population numbers. The desktop 

study also included a literature search and consultation with various experts on the methodology.  

 

It is important to note that these calculations provide a simplified methodology for calculating 

population densities and total harvestable stem number in what is a very complicated ecological  
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system. Further ground truthing and testing is required in order to ascertain the accuracy of 

estimates at the landscape scale. The composition of fynbos landscapes is extremely variable 

both over space and time. Populations of many species (especially serotinous Proteaceae) move 

across landscapes over time and have patchy and variable densities. We are however confident 

that the figures compiled through these pilot studies provide a reasonable estimate of what is 

available at the time of the study. This is a first attempt to develop a ‘quick & easy’ methodology 

for determining commercial carrying capacity in fynbos landscapes on the Agulhas Plain. 

 

3.2 Sampling methodology: 

The team consisted of three field workers with a bakkie (one scribe who records all the collected 

data and two samplers responsible for laying out the sample site and collecting data).  

The tools used as part of the survey were the following: 

�  ARC view- Desktop study to identify all sample site 

�  Map of the area 

�  Reference table with GPS coordinates of sample points 

�  Handheld GPS 

�  Rope 

�  Measuring tape 

�  Datasheet 

�  Clipboard 

�  Plant id books 

�  Pencil, rubber 

    

The following steps were taken in the sampling process: 

�  Divide farm into zones/management units on  a map, these should be easily identifiable, 

making use of  roads, rivers, firebreaks etc 

�  For every 5 hectares within  a management unit a randomly selected point sample was 

digitized on a map, and  coordinates recorded for each selected  point  

�  A GPS was used to locate each sample point  

�  Each sample point/area consisted of circular sample area (sample site) with a 3meter radius 

�  At each sample site all harvestable species were recorded  

�  The number of plants for each species within a sample site were then counted 

�  The vegetation age was determined 
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�  The height was measured for three plants per species at each sample site  

�  Stems were  counted for five  plants per species which were randomly selected  at each 

sample site  

�  Densities were estimated  for each harvestable species present at the sample site  

 

See appendix 1 below for a full description of the methodology used to calculate plant and stem 

numbers. 

 

4. RESULTS 

 

The farm Soetanys covers an area of 940.2 hectares and was divided up into 18 management 

units labelled A to S (see figure 2). The total area surveyed as part of this study amounted to 53% 

(494.46ha) of the farm. The remaining areas will still need to be assessed. 

 

Figure 2. Map of Soetanys Farm showing the delineated management blocks. 
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A total of 29 harvestable species were identified on the farm during this survey.  

 

Table 1: List of harvestable species with vulnerability status (Bailey et al. 2005) identified on 

Soetanys farm   

Ref list List of Harvestable species Vulnerability status Proposed action 
1 Berzelia abrotenoides 4 None 
2 Brunia leavis 6 Monitor 
3 Chodropetulum tectorum 3 None 
4 Ceratocaraem argenteum (arrow reed) 4 None 
5 Diosma sabulata 8 Priority to monitor 
6 Edmondia sesamoides 5 Monitor 
7 Erica coccinea 2 None 
8 Erica corrifolia 5 Monitor 
9 Erica imbricate 4 None 
10 Erica lineate 8 Priority to monitor 
11 Erica plukenettii 3 None 
12 Erica vestita 9 No Go 
13 Leucadendron coneiferum 5 Monitor 
14 Leucadendron laureolum 3 None 
15 Leucadendron meridianum 7 Priority to monitor 
16 Leucadendron platyspermum 7 Priority to monitor 
17 Leucadendron salicifolium 5 Monitor 
18 Leucospermum truncatulum 6 Monitor 
19 Leucadendron xanthoconus 2 None 
20 Leucospermum cordifoluim 4 None 
21 Metalasia murricata 3 None 
22 Phenocoma prolifera 4 None 
23 Protea compacta 7 Priority to monitor 
24 Protea nerrifolia 3 None 
25 Protea obtusifolia 7 Priority to monitor 
26 Protea sussanna 7 Priority to monitor 
27 Staavia radiate 3 None 
28 Stoebe plumose 3 None 
29 Syncarpha argyropsis 7 Priority to monitor 
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A vulnerability index has been developed for 150 plant species that occur on the Agulhas Plain, 

74 of which are known to be harvested. The index can be used as a tool to identify species that 

are vulnerable to harvesting. Through this process we have identified six species that should not 

be harvested, and these have been assigned “no go” status. A further forty-six species that are 

not currently harvested, but that may have harvesting potential, have also been assigned “no go” 

status. The vast majority of species that are harvested are common and widespread species, and 

the rare species, have tended not to be targeted by the flower harvesting industry.  

 

According to the vulnerability index developed by Flower Valley as part of the ABI sustainable 

harvesting components these species can be classified into the following groupings: 

 
Table 2 provides a summary of the harvestable species identified on Soetanys farm classified 
according to their vulnerability status (Bailey et al. 2005)  
 
Number of Species  Vulnerability Index  Proposed action  
1 9 No Go 
8 7-8 Priority to Monitor 
6 5-6 Monitor 
14 2-4 None 

 

Table 3 The Priority to Monitor and No Go species identified during sampling on Soetanys farm 
            

List of Harvestable species 
Vulnerability 

status Proposed action 
Syncarpha argyropsis 7 Priority to monitor 
Protea obtusifolia 7 Priority to monitor 
Protea sussanna 7 Priority to monitor 
Leucadendron platyspermum 7 Priority to monitor 
Leucadendron merridianum 7 Priority to monitor 
Protea compacta 7 Priority to monitor 
Erica lineate 8 Priority to monitor 
Diosma sabulata 8 Priority to monitor 
Erica vestita 9 No Go 

 

The biggest population of harvestable plants was Erica imbricata followed by Leucadendron 

xanthoconus and Protea compacta. The highest number of harvestable stems is found within 

Ceratocaraem argenteum, followed by Protea compacta and Leucadendron xanthoconus.                 
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Figure 3.  Map indicating the population densities on Soetanys farm 

 

The above figure represents the different species found within a zone each of which defined by 

the number of individual plants present and then grouped according to biggest population size.  

 

 

Table 8 below describes the estimated total number of individuals, number of stems and 

percentage of stems that could be harvested from each block according to the 50% 

recommendation of the Code of Practice (Anonomous 2006). SANPARKS officials may wish to 

decrease the amount that can be harvested in alignment with a more conservative approach on 

national parks property. It is suggested that the percentage allowed for harvesting be aligned with 

the vulnerability status of the species, with percentage permitted decreasing as the vulnerability 

status increases.  
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5. COST CALCULATION 

An important consideration in the design of this methodology is the costs and logistics required for 

its implementation. Obviously accuracy can be improved by increasing the number of sampling 

points (for example from one per five hectare to one per hectare). However this would increase 

time and costs associated with the study. Considering the scale of the proposed study area 

(thousands of hectares) it is important to develop a methodology that is realistic and achievable. 

Hence the importance in this case study of calculating costs per hectare for implementation.  

 

For calculating the sampling rate of the resource base survey the transport cost was excluded 

from the final calculation to produce a more generic tariff for sampling versus transport which 

could be calculated separately for each unique sampling site.  

 
Table 4. The days required in order to undertake the resource base assessment on Soetanys 
Farm with a team of three field workers. 
 

Collected Sample Data 
Size of area 

covered  
Number of 

people 
Number of samples 

taken Days required 
494.4 3 95 7 

 
Table 5. The number of hectares per person day for the resource base assessment on Soetanys 
Farm. 
 

Samples 
collected per 

day 

Sampling rate 
per hour if 

6hours in a day 
to sample 

Area covered per 
hour-if sample are 
taken for every 5ha P/days  

Ha/(P/day
s) 

13.57 2.26 11.31 21 23.54 
 
Table 6. The Total operational cost (excluding transport) for unxdertaking the resource base 
assessment at Soetanys Farm. 
 

Costing on  Sampling at Soetanys Farm   
  Variables  Tariff  Total expense  
Transport  805 2.8 2254 
Wages  21 659.09 13840.89 
Sundries 7 116.2 813.4 
Administration fee  18 90.91 1636.38 
    
Total Opera tional expense -exclude transport  16290.67 
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Table 7. The cost per sample and cost per hectare calculated at one sample per five hectares. 
 

Operational Sampling Tariff - excluding transport cost  

Rate per day Rate per hour Cost per sample Cost per  hectare 
R 2327.24 R 290.90 R 128.61 R 25.72 

 
What is important from the above calculations is that the cost in 2008 (excluding transport) to 

undertake one sample is approximately R130. Therefore depending on budget available the 

number of samples could be increased from one per five hectares to a higher density to improve 

overall accuracy. A density of less than one sample site per five hectares should not be 

considered.  

 

6. CONCLUSION 

The methodology outlined in this document has been developed over a number of years and 

tested at various sites. While we are confident that the methodology provides and effective means 

of calculating quantities of harvestable material it is clear that the accuracy of the results will be 

influenced by the density of sampling sites used. On the basis of this study we calculated that it 

costs approximately R128.61 per sample or R25.72 per hectare excluding transport costs (which 

vary considerably depending on the distance of the site). By using these rates it is now possible 

to calculate the cost to complete a resource base assessment on the wild fynbos resources on 

the Agulhas Plain. If budgets allow, the accuracy of the methodology can be improved by 

increasing the number of sites per area. We are however confident that the methodology used at 

Soetanys Farm provides a relatively accurate indication of the floral resources available on the 

property.  

 

SANPARKS should make their own decision on the percentage of each species that can be 

harvested. This could be related back to the vulnerability index whereby higher levels of 

harvesting be allowed for species with low vulnerability and vice-versa.     
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Table 8.  Results of Resource Base Assessment on Soetanys Farm completed August 2008 

Ref list List of Harvestable species 
Vulnerability 

status Proposed action 
Num  of 

individuals 
Total num of 

stems 
Proposed  harvesting 

ratio- 50% 
1 Berzelia abrotenoides 4 None 14367 48790 24395 
2 Brunia leavis 6 Monitor 14701 132133 66067 
3 Chodropetulum tectorum 3 None 3194 138626 69313 

4 
Ceratocaraem argenteum (arrow 
reed) 4 None 94369 7273534 3636767 

5 Diosma sabulata 8 Priority to monitor 67583 228876 114438 
6 Edmondia sesamoides 5 Monitor 2178 16544 8272 
7 Erica coccinea 2 None 137153 721226 360613 
8 Erica corrifolia 5 Monitor 19510 25518 12759 
9 Erica imbricate 4 None 1489241 2625702 1312851 

10 Erica lineate 8 Priority to monitor 51307 114411 57206 
11 Erica plukennettii 3 None 255 919 460 
12 Erica vestita 9 No Go 3480 16885 8443 
13 Leucadendron coneiferum 5 Monitor 10063 2714137 1357069 
14 Leucadendron laureolum 3 None 12044 1148880 574440 
15 Leucadendron merridianum 7 Priority to monitor 311625 2803046 1401523 
16 Leucadendron platyspermum 7 Priority to monitor 162400 1461418 730709 
17 Leucadendron salicifolium 5 Monitor 9606 629507 314754 
18 Leucospermum truncatulum 6 Monitor 7668 38929 19465 
19 Leucadendron xanthoconus 2 None 876749 3089389 1544695 
20 Leucospermum cordifoluim 4 None 80 240 120 
21 Metalasia murricata 3 None 47011 177383 88692 
22 Phenocoma prolifera 4 None 24230 66898 33449 
23 Protea compacta 7 Priority to monitor 406534 3434331 1717166 
24 Protea nerrifolia 3 None 497 1492 746 
25 Protea obtusifolia 7 Priority to monitor 14458 72524 36262 
26 Protea sussanna 7 Priority to monitor 46215 374617 187309 
27 Staavia radiate 3 None 160409 1359595 679798 
28 Stoebe plumose 3 None 11219 111146 55573 
29 Syncarpha argyropsis 7 Priority to monitor 600 4803 2402 
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Table 9. Distribution of individual plants according to management blocks on Soetanys Farm as found in the August 2008 assessment     
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Table 10. Distribution of the number of harvestable stems per management block on Soetanys Farm August2008 
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Appendix 1.  Detailed methodology for calculating s tem numbers: 

 

1.  Determine the size of each species distribution in hectares per management zone 

Step1: 

 

1.1. Zone1 = 169.29 ha 

1.2. The overall canopy cover for Protea compacta in Zone1 is estimated @ 3 % 

The area in hectares of Protea compacta is calculated from 169.29 ha x 3% = 5.078ha in 

Zone1   

 

2. Convert the species size from hectares to m² (1 ha = 10000m2) 

Step2: 

2.1. Thus P. compacta covers 5.078 ha x 10000 = 50787 m2 

 

3.  Calculate the area of the sample circles 

Step3:  

3.1 Convert m2 = pi*r2 (area of circle) by multiplying 3.149 x 9 = 28.34 m2    

 

4.   Determine the average number of plants per sample circle 

Step4: 

From the data sampling calculate the average number of plants 

Example: number of plants 6,9,4 = average of 6.3 P. compacta per circle 

 

5. Convert the average number of plants per 3m radius to m² 

Step5: 

Example: Average number ÷ 28.34 = _ m² 

6.3 ÷ 28.34 = 0.22 P. compacta/ m² 

 

6.  Calculate the average number of stems per sampling circle 

Step6: 

Example: stems counts 11,18,6,9,34 = 15.6   
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7. Determine the average number of stems of species per zone 

Step8: 

Example: Zone1 average number of harvestable stems per  zone 

Sample 1 =10.9, Sample 2 = 5.74, Sample 3 = 18.2. Therefore average for the zone is  = 12 

 

8. Calculate the number of individual plants (population size) in zone 

Step9:  

Example: Protea compacta (m²) x Average number of plants (m²) 

50787 (from step 2) x 0.22  (step 5) = 1137 (Population size of Protea compacta within 

Zone1)     

 

9. Calculate the number of harvestable stems in zone/unit      

Step10: 

 Example: Population size x average number of stems per zone  

1137 x 12 = 132 173 harvestable Protea compacta stems in Zone1  
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