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Dr Ronald Heath
FSA Director:  
Research and Protection

A PLATFORM FOR SHOWCASING 
FORESTRY RESEARCH

TIPMAG was initiated by FSA in 
response to a Working Group 
comment that there was no platform 
for forestry researchers to present their 
findings to the Industry and that too 
often good quality forestry research 
was being lost to the Sector. Certainly, 
as someone who has written a thesis 
and published in Peer Review 
magazines, I know the readership of 
both is highly limited. I also 
understand that many pilot and 
replicate studies will never be 
published in these journals but can be 
of great benefit to the Industry. It 
therefore made perfect sense to create 
a platform where good science, that 
perhaps does not fit all the peer review 
journal criteria, could be published as 
Technical Notes; where published 
articles could be converted into 
Interest Pieces, written in a way that 
non-scientists can access their 
findings; and a platform where our 
Industry’s great minds can discuss key 
issues, scientific advances or even 
knowledge gaps in the form of 
Opinion Pieces. This is now the fifth 
issue of TIPMAG and reflecting on 
this draft, as well as the other four 
issues that preceded it, I can 
confidently say we have achieved our 
goal.

I would like to thank all those 
who have contributed to the success 
of all five issues, with special mention 
going to the Forest Molecular 
Genetics Programme and the ICFR, 

both of whom have supported this 
initiative wholeheartedly. I would like 
to urge other research and academic 
institutes that through their research 
address challenges in the forestry 
sector to follow their lead. I am 
fortunate that in my role I can see the 
depth and breadth of the incredible 
research being funded and undertaken 
by the Forestry Industry and its 
research partners. I am also acutely 
aware just how important it is that we 
communicate this research to the 
Industry and beyond to ensure future 
funding. TIP-MAG is the perfect 
platform for illustrating how forestry-
funded research does, and will 
continue, to benefit the Sector and 
therefore the country.

While the four articles published 
in this issue are some of the best that 
have been submitted and it has been a 
pleasure reading through them, I am 
somewhat saddened by the waning 
level of submissions and urge 
everyone who is conducting forestry 
research to see how their work can 
feature. While I understand that most 
would like their research published in 
peer reviewed journals first, there is 
still the option to write an opinion 
piece that lays out the importance of 
the research being conducted and how 
it will benefit the sector moving 
forwards. I would also like to 
emphasise that publishing your 
research in TIPMAG is no different to 
presenting your work at a conference 

in a presentation or as a poster, and 
that you do not have to first publish 
your work in a peer review paper. 
Furthermore, Masters and Ph.D 
students can look at presenting the 
key findings of their thesis as an 
Interest Piece. All of these, not only 
let the Industry know about the 
research being conducted and how 
this will benefit them, they also 
provide researchers with an 
opportunity to hone their scientific 
writing skills so it is digestible for the 
interested layman - no simple task. 
Conversely, I would also like to invite 
our Industry partners to submit to 
TIPMAG, as by sharing their years of 
experience and wealth of knowledge 
will without a doubt help us bring 
industry and our research partners 
closer together and working to 
collective goals. 

Once again, I would like to thank 
the team behind TIP-MAG – our 
editors and reviewers, those who have 
written the articles and those involved 
with laying them out. TIP-MAG is a 
team effort and one FSA and the 
Industry is incredibly proud to 
support.

The Forestry Sector is under increasing pressure 
to evolve and adapt to face the mounting global 
and national challenges. It has therefore never 

been as critical to ensure forestry research, 
development and innovation is promoted, 

supported and funded. 

“
”
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The goal of the Forestry Sector 
Masterplan is to increase investment, 
jobs and competitiveness, underpinned 
by greater inclusivity in the Forestry 
Sector. Achieving these goals will require 
that forestry plays its part in helping to 
address key national economic risks, 
such as unemployment, poverty and the 
lack of sustainable development for all. 
Although around 80% of South Africa’s 
commercial plantations are certified, 
certification’s role in addressing these 
risks is not clear. Forest certification 
audits still seem to focus on irrelevant 
details, issues which are not at the heart 
of the forestry business. SAFAS took on 
the challenge of improving the 
mechanism of certification and 
supporting forestry towards the goal of 
greater sustainability 

The PEFC’s approach of 
endorsing national forest standards, 
rather than enforcing the adoption of 
a global standard was an ideal 
opportunity to develop a standard 
that addresses the national issues 
explicitly and constructively. This 
opportunity was seized by a group of 
industry representatives supported by 
SANBI, and the Sustainable African 
Forest Assurance Scheme (SAFAS) 
was established. 

SAFAS’s goal was to develop a 
national certification scheme, have it 
endorsed by the PEFC and to 
implement it in South Africa. All 
these goals were achieved with 
endorsement happening in 2017, 
certification body accreditation in 
2020 and the first forest management 
certificate issued to Sappi the same 
year. NCT followed with their own 
group certificate and TWK, Mondi 
and York timber have already had 
been audited by Soil Association, the 
only accredited CB in South Africa. 

Other smaller forestry organization 
are also in the process and as it stands 
over 50% of South African 
plantations are set have PEFC 
certification by the end of 2022. 

An important aspect of any 
certification programme is the growth 
of Chain of Custody. Chain of custody 
verifies the path from the input 
material to the final product and gives 
assurance that certified product claims 
are accurate. The demand for certified 
wood from a processor or user of wood 
that is Chain of Custody certified 
creates incentive for timber growers to 
get certified. Sappi has received a group 
chain of custody certificate for its 
forests as well as another group 
certificate for its processors. In 
additional there are currently seven 
paper related traders that have PEFC 
COC certificates. Now that South 
Africa has the bulk of its forest resource 
certified the growth in COC 
certificates is assured. 

The key question however is, how 
will this new approach to certification 
help to address the key sustainability 
risk factors in South Africa. The 
answer lies in three fundamental 
approaches that are revolutionizing 
the way we think about and use 
certification. These approaches are:

1. The development of a national 
standard that is tailored for the 
risks facing South Africa.

2. The application of a risk-
assessment approach when 
implementing and auditing 
the standard 

3. Applying a landscape approach 
to implementing group 
certification. 

These innovations encourage 
forest managers to identify and 
manage the actual risks facing the 
forestry operation, auditors to assess 
the real sustainability of the 
management unit and to level the 
playing field between the big and 
small operations thus making 
certification accessible to all.

The risk-assessment approach 
recognizes that the many criteria that 
must be met to achieve sustainable 
forest management vary in 
importance depending on a range of 
factors. These include; the size and 
location of the operation as well as the 
social, economic and environmental 
conditions. It is therefore important 
to prioritise the risks to the 
sustainability of a particular 
organization and assess these during 
audits rather than treating all 
requirements as equal. 

During the standard development 
process SAFAS was part of the 
development of the Value Based 
Platform, a land-use tool that 
identifies and prioritises risks to 

THE FOREST CERTIFICATION REVOLUTION: 
CHANGING THE WAY WE THINK ABOUT 
CERTIFICATION WITH SAFAS
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sustainable forest management. The 
VBP was developed to streamline the 
certification process by eliminating 
irrelevant or low risk criteria or 
indicators through conducting a risk 
assessment at plantation or farm level. 
The process effectively tailors the 
certification standard to the precise 
context in which it is to be applied. 
The result is that a large complex 
forestry business owned by a 
multinational corporation would have 
several criteria and indicators to 
address whereas a small woodlot in a 
community would have a much 
shorter list of certification issues. For 
an explanation on how this works 
view our videos on our web site at the 
following link: https://safas.org.za/
value-based-platform

With SAFAS leading the 
application of the PEFC’s innovative, 
pro-smallholder approaches and using 
the Value Based Platform, small-scale 
growers in South Africa have now got 
fair access to certification. 

The Value Based Platform was 
recently tested by Sappi to assess 114 of 
their timber suppliers in Southern KZN. 
These included 12 private commercial 
timber growers, two land reform timber 
farms and 100 small-scale growers. The 
small-scale growers were aggregated into 
two separate clusters which were assessed 
as collectives. 

Through the Value Based Platform 
the growers completed a risk survey 
which included site and operational 
information. All the information in 
the survey was verified by a forester 
and then translated into a risk profile 
by the platform. 

The project produced a number of 
valuable insights, for example:

1. The two small grower clusters 
were in fact the least risky 
operations when considering 
overall sustainability. With the 
Value Based Platform 
supplying the basic 
administrative and 
management requirements 
these two clusters could be 
certified under a group PEFC 
certificate. 

2. The most consistent risk across 
all suppliers were related to 
health and safety, training and 
the management of 
contractors.

3. The Value Based Platform, by 
providing the administrative 
systems and procedures helped 
to remove one of the biggest 
barriers to certification. 

4. The Value Based Platform 
allowed the growers to engage 
with the process of certification 
by seeing their own risks 
reflected in the Value Based 
Platform. This helped them to 
see certification as a benefit to 
their forestry operation, and 
not an onerous administrative 
burden. 

NCT has used the Value Based 
Platform to administer their PEFC 
certified Group Scheme certificate since 
April 2021. According to the NCT 
Technical Manager – “It has proved to 
be very effective as the system caters for 
organizing smallholders into groups of 
management units based on geographic 
location. Certain requirements of the 
standard can then be demonstrated at a 
landscape level while other requirements 

are met at individual Forest 
Management Units. 

Farmers participating in the 
scheme complete an on-line risk 
survey which helps to identifies gaps 
in their farm management and 
identifies risks to the sustainability of 
their operations. Based on the risk 
survey the Group Manager can 
generate a report indicating issues 
that need to be addressed before 
certification can occur. The system 
provides support to enable the 
farmer to address identified risk 
issues. For example, documents 
required for legal compliance or 
monitoring purposes can be 
completed on-line and best 
management guidelines are available.

The first surveillance audit of the 
NCT Group Scheme was conducted 
in May 2022 and the system proved 
to be very effective for both the 
Certification Body (CB) and Group 
Scheme management.  The CB was 
able to view the location, Forest 
Management Units information and 
risk profiles of the participants in the 
NCT Group Scheme while NCT 
Group Management were able to 
demonstrate an acceptable level of 
compliance of the Group through 
Forest Management Units and 
landscape risk profiles. The Value 
Based Platform also presented detailed 
monitoring information on the 
Group. The CB was then able to 
verify the accuracy of risk profiles 
through field visits to a sample of 
participants.”

Further information on SAFAS 
and PEFC certification or the use of 
the VBP can be obtained from the 
SAFAS website https://safas.org.za
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GENE EDITING
A NEW FORM OF INSECT PEST CONTROL? 

Dr Gudrun Dittrich-Schröder1 and Prof Bernard Slippers2

1 Department of Zoology and Entomology, associated with the Forestry and 

Agricultural Biotechnology Institute (FABI).
2Department of Biochemistry, Genetics and Microbiology, associated with the Forestry 

and Agricultural Biotechnology Institute (FABI).

Pest management in the agricultural 
and forestry sector is seriously 
threatened by a rapid increase in pests 
in recent years. A report1 by the Food 
and Agricultural Organisation of the 
United Nations (FAO) stated that, 
due to the impact of climate change, 
plant pests that ravage economically 
important crops are becoming more 
destructive and are posing an 
increasing threat to food security and 
the environment. 

FAO estimates that annually up to 
40% of global crop production is lost 
to pests. Each year, plant diseases cost 
the global economy over US$220 
billion, and invasive insects at least 
US$70 billion.

A NEW POSSIBILITY FOR 
INSECT PEST CONTROL
Current methods of pest control, such 
as the use of natural enemies of the 
pest (called biological control), the 
application of chemicals or the 
manipulation of the environment 
(such as removing a host plant), are 
either struggling to cope with these 

Imagine an aphid that can no longer transmit its 
virus when feeding on crops. Or a toothless caterpillar 

that can no longer create havoc among maize and 
sorghum fields. A brand-new genetics-based pest 

control method could do just that.

rising numbers of pests or have 
serious negative side-effects on the 
environment. 

A new, potentially powerful and 
environmentally-friendly approach is 
emerging.

The discovery of Clustered 
Regularly Interspaced Short 
Palindromic Repeats (CRISPR), 
awarded with the Nobel Prize in 
Chemistry in 2020, has revolutionised 
gene editing for various organisms, 
including pest insects. 

This mechanism, whereby specific 
DNA bases are identified with 
precision and subsequently cut, can 
be harnessed by scientists to make 
precise changes in an organism. Gene 
editing using CRISPR/Cas9 can be 
conducted in almost all genes and in a 
wide range of living organisms, 
including humans, animals and 
plants. The technology enables genes 
to be disrupted, added or replaced 
with another sequence using 
specifically designed CRISPR 
sequences and the enzyme Cas9. 
By altering genes that, for example, 
affect the reproduction of insect pests, 
their impact can be reduced.

Dr Gudrun Dittrich-Schröder

 Prof Bernard Slippers

OPPORTUNITIES FOR 
AFRICA
Gene editing as a means of pest 
control holds much promise for food 
security on the African continent. In 
insects, typically microinjection is 
used to edit genes relating to fitness, 
reproduction or insecticide resistance. 
This technique, conducted under the 
microscope, makes use of a minute 
needle to inject the CRISPR/Cas9 
enzyme and DNA site-specific 
product into the embryo of the insect 
eggs. To optimise the various steps of 
this technique, initially genes with a 
visible alteration are targeted to 
confirm success of the method. 
Thereafter genes crucial for pest 
control are targeted.
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Once the appropriate regulatory 
approval has been received, insects 
which contain the altered genes can 
be repeatedly released into the 
environment to reduce wild-type 
insect population numbers, in an 
approach termed precision-guided 
Sterile Insect Technique (pgSIT) (Li  
et al., 2021). This approach is similar 
to Sterile Insect Technique (SIT) but 
differs as the insects are not irradiated 
but rather transformed using genetic 
techniques. Alternatively transformed 
insects, carrying a gene of interest for 
pest control, can be used in gene drive 
where the gene of interest is spread in 
a population at a faster rate than 
through natural reproduction.

FABI at the University of Pretoria 
houses one of the few certified 
quarantine facilities for research on 
invasive insect pests and insect-rearing 
facilities in Africa and houses state-of-
the-art equipment enabling the 
editing of insect genes through 
microinjection.

Gene editing in insects is an 
emerging field in the Global South 
placing South Africa and the 
University of Pretoria at the forefront 
of new developments with regards to 

the integration of population genetics, 
genomics and genome editing for pest 
management in Africa. Current gene 
editing projects target key pests of 
both forestry and grain crops. 

Release of gene-edited insects could 
add one more option – powerful and 
environmentally safe – in the toolbox to 
manage harmful pests. Such an approach 
could benefit all farmers, irrespective of 
the size of their operations, as the impact 
will be across a landscape. 

Key to implementing these 
technologies is a step-wise approach 
that considers capacity development 
and quality research, consideration of 
environmental and ecological 
implications, effective communication 
with potential stakeholders and a clear 
governance framework. 

An opportunity exists for all 
regions in the world to explore this 
new technology, but this is perhaps 
even more urgent in Africa than in 
the rest of the world to realise the 
continent’s development objectives. 

Plant diseases and invasive 
insects cost the global economy 

US$290 billion annually.

Microinjection happening under a microscope 
and microinjector ©Prof Irene Barnes

WHY IS THIS RESEARCH 
IMPORTANT?
Pest control plays a vital role in 
securing the livelihoods of both 
large-scale and emerging farmers, as 
well as food security for whole 
regions. Cutting-edge technology can 
edit genes to reduce the harmful effect 
insects have on global crop 
production each year.

REFERENCE
Source: https://www.fao.org/news/story/en/

item/1402920/icode/
Li , M., Yang, T., Bui, M., Games, S., Wise, T., 

Kandul, N. P., Liu, J., Alcantara, L., Lee, H., 
Edula, J. R., Raban, R., Zhang, Y., Wang, Y., 
DeBeaubien, N., Chen, J., Sánchz, H. M., 
Bennett, J. B., Antoscheckin, I., Montell, C., 
Marshall, J. M. and Akbari, O. S. (2021) 
Suppressing mosquito populations with 
prescision guided sterile males. Nature 
Communications 12:5374

These wax moth eggs (Galleria mellonella) have been injected and the larvae are almost fully 
developed and ready to emerge. © Dr. Gudrun Dittrich-Schröder

https://www.fao.org/news/story/en/item/1402920/icode/
https://www.fao.org/news/story/en/item/1402920/icode/
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KNOWING which traits and genes 
underlie domestication of cultivated 
plants help us understand how species 
adapt and enable us to identify 
genetic targets for crop improvement. 
Compared to food crops, 
domestication of forest trees is still in 
its infancy. Most cultivated forestry 
plantations are fewer than three 
generations removed from their wild 
progenitors. A notable exception to 
this is Eucalyptus grandis in South 
Africa (SA). 

First imported from its native 
range along the east coast of Australia 
in 1896, fast-growing E. grandis 
quickly became the eucalypt species of 
choice for mining timber production. 
In the 1960’s, its potential as a fibre 
crop for paper and pulp production 
was realised, which led to formal, 
government coordinated, breeding 
programmes and new seed imports 
and provenance trials. By the 1990’s, 
the South African populations 
represented up to five generations of 
informal breeding and as many 
generations of formal selections. At 

that stage, much of the old SA 
Forestry Research Institute (SAFRI) 
E. grandis germplasm was taken into 
private breeding programmes by 
Mondi, Sappi, and later by Hans 
Merensky. These companies have 
since advanced their own populations 
for three to five generations. 
Therefore, advanced E. grandis 
breeding populations in SA present a 
unique opportunity to elucidate how 
the genetic make-up of the species has 
changed during early domestication. 
This was the subject of a study 
recently published in New Phytologist 
by Mostert-O’Neill et al.

The genetic make-up of 1132  
E. grandis individuals, representing 
389 families from three different 
advanced breeding programmes  
(Fig. 1), was determined using 
approximately 20 000 single 
nucleotide polymorphism (SNP) 
DNA markers, which span all 11 
chromosomes of the genome. This 
enabled genetic comparison of 
improved SA populations to their 
wild progenitors, profiled in a 

THE GENETIC FOOTPRINTS OF 
DOMESTICATION
THE STORY OF EUCALYPTUS GRANDIS DOMESTICATION IN SOUTH AFRICA  
AS TOLD BY THE GENOMES OF ADVANCED BREEDING POPULATIONS

Dr Marja Mostert-O’Neill & Prof. Zander Myburg
Forest Molecular Genetics (FMG) Programme, Forest and Agricultural Biotechnology  

Institute (FABI), University of Pretoria

Dr Marja Mostert-O’Neill

Prof. Zander Myburg

“
”

Advanced E. grandis breeding populations in 
SA present a unique opportunity to elucidate 
how the genetic make-up of the species has 

changed during early domestication.



 9 • TIP-MAG • VOL.3   NO.2

INTERESTOPINION TECHNICAL NOTE

“

”

previous study (Mostert-O’Neill et al., 
2021). The first question that had to 
be addressed was whether a century of 
artificial selection (advancement of 
populations involving human 
intervention) was sufficient for early 
domestication to have occurred. Has 
SA E. grandis become genetically 
distinct from its progenitors, or have 
breeders simply been cultivating a 
selection of material still 
indistinguishable from wild source 
populations? Using multiple 
complementary population structure 
analyses, we confirmed that SA  
E. grandis consists of a core 
germplasm that is now genetically 
distinct from its wild progenitors. We 
were also able to discern individuals 
that stem from more recent genetic 
infusions of wild, unimproved 
germplasm consistent with breeding 
records. Furthermore, we found that 

 
Figure 1 Approximate locations of three advanced Eucalyptus grandis breeding 
populations used in this study. The pie charts show the relative proportions of individuals 

that share a core breeding germplasm (turquoise), have recent genetic infusion from wild, 

unimproved material (yellow), and introgression from another species (dark blue), likely E. 

grandis x E. urophylla hybrids, which is co-cultivated near pure E. grandis. The pie chart 

circumference shows relative sample sizes of the populations used (nTZA = 287; nZUL = 285; 

nKZN = 560). 

 

Figure 1: Approximate locations of three advanced Eucalyptus grandis breeding populations used in this study. The pie charts show the relative 
proportions of individuals that share a core breeding germplasm (turquoise), have recent genetic infusion from wild, unimproved material 
(yellow), and introgression from another species (dark blue), likely E. grandis x E. urophylla hybrids, which is co-cultivated near pure E. grandis. 
The pie chart circumference shows relative sample sizes of the populations used (nTZA = 287; nZUL = 285; nKZN = 560).

some wild provenances, that 
potentially harbour genetic variation 
adaptive to increased aridity, are not 
represented in SA breeding 
programmes, and could be valuable 
introductions in preparation for 
future climate change. 

We also identified genetically 
improved individuals that share 
genetic diversity with a species other 
than E. grandis using ancestry 
mapping, a tool that allows us to track 
the genetic origin of segments of 
DNA throughout the genome. These 

SA E. grandis consists  
of a core germplasm that  

is now genetically  
distinct from its wild 

progenitors.
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unintended interspecific hybrids were 
predominantly from a population 
bred specifically in the Zululand area 
where fungal pathogens are prevalent. 
E. grandis x E. urophylla (GU) hybrids 
have been cultivated there extensively 
to incorporate disease tolerance 
properties of E. urophylla. It therefore 
seems likely that the open-pollinated 
E. grandis breeding population in 
Zululand had pollen introduced from 
surrounding GU hybrid plantations. 
Cryptic hybrids would carry genetic 
variation that confers disease tolerance 
and have an adaptive advantage over 
pure E. grandis in the Zululand 
environment. Without such genome-
wide genetic profiling, many of these 
cryptic hybrids would have gone 
undetected.

As illustrated in Fig. 2, selection is 
an evolutionary force that affects 
individual parts of the genome 
differently depending on whether the 

genes in that region underlie a trait 
under selection. Other evolutionary 
forces, like genetic bottlenecks (e.g. 
when only a small subset of genetic 
diversity from the wild is introduced 
into exotic trials), affect different parts 
of the genome equally. By 
interrogating localised patterns of 
genetic diversity and differentiation 
across the genome, also known as 
footprints of selection, we can identify 
genomic regions that harbour genes 
underlying economically important 
and adaptive traits. In our search for 
footprints associated with early 
domestication in E. grandis, we 
uncovered that thousands of genes 
were targeted during selection for 
quantitative traits, which resulted in a 
cumulative shift in the genetic profile 
of the breeding populations in SA. 
We also saw large regions of the 
genome with reduced genetic diversity 
that seem to be in the process of 

 
Figure 2 Genome-wide signatures of selection that result during domestication. In this 

diagram, we show the relative frequency of gene variants (alleles) for four, unlinked DNA 

markers in wild progenitor, cultivation and domesticated populations. A subset of the genetic 

diversity present in the wild are introduced into cultivation, which results in a genetic 

bottleneck. The blue variant represents wild genetic variation not captured in the cultivation 

population. As early domestication proceeds over several generations, genetic variants 

affecting traits under selection (red variant) will increase in frequency towards fixation. 

Genomic loci under selection will therefore have increased differentiation from the wild 

populations and decreased diversity relative to the selectively neutral genomic surrounds in 

advanced breeding populations when compared to the wild progenitors. 

 

Figure 2 Genome-wide signatures of selection that result during domestication. In this diagram, we show the relative 
frequency of gene variants (alleles) for four, unlinked DNA markers in wild progenitor, cultivation and domesticated populations. A 
subset of the genetic diversity present in the wild are introduced into cultivation, which results in a genetic bottleneck. The blue variant 
represents wild genetic variation not captured in the cultivation population. As early domestication proceeds over several generations, 
genetic variants affecting traits under selection (red variant) will increase in frequency towards fixation. Genomic loci under selection 
will therefore have increased differentiation from the wild populations and decreased diversity relative to the selectively neutral 
genomic surrounds in advanced breeding populations when compared to the wild progenitors.

“

”

We can  
identify genomic 

regions that 
harbour genes 

underlying 
economically 

important and 
adaptive  
traits.
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becoming fixed in SA populations, 
potentially harbouring genes with 
high adaptive value or large effect on 
production traits and therefore being 
favoured by breeders.

CONCLUSION
Selective breeding for complex traits 
involving thousands of genes have 
caused subtle changes in the genetic 
make-up of the species. Consequently, 
SA E. grandis populations are now 
genetically distinct from their wild 
progenitors even though they remain 
essentially undomesticated in most 
parts of the genome. As has been 
reported in the domestication of other 
crops, infusion from wild germplasm 

and unintended interspecific 
hybridization were also observed 
during early domestication of  
E. grandis in SA. Finally, we found 
that some regions of the genome 
appear to harbour genes that are 
targets of artificial selection. We aim 
to interrogate these regions in future 
using more densely spaced molecular 
markers to achieve finer resolution in 
dissecting the genetic changes that 
have accompanied the early selective 
breeding of E. grandis.
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“

”IN 2014, Lemes et al. (2022) 
embarked on a survey to better 
understand how southern hemisphere 
forestry producers perceived the 
impact Forest Stewardship Council’s® 
(FSC®) certification had on integrated 
pest management (IPM) practices. At 
the time, the direct and indirect costs 
of forest certification had been well 
documented (Bloomfield, 2012; Van 
Deusen et al., 2010; Zhai et al. 2011), 
but the effects of adopting this process 
on the IPM practices of forestry 
companies needed investigation.

Forestry South Africa (FSA) 
concurs that there’s a need to better 
understand the impact forest 

certification is having on South 
African forestry producers, especially 
in relation to the impact this has had 
on pest control and productivity. The 
timing of Lemes et al’s study, however, 
could not have been worse. In August 
2015, just a year after the survey was 
conducted, FSC assembled a Working 
Group to review and amend the 
existing FSC Pesticide Policy, which 
resulted in the publication of a 
completely reworked Policy (FSC-
POL-30_001) that became effective 
on 1 August 2019 and fully 
implemented from 1st January 2021. 
As a result, Lemes et al. study, 
although only published in 2022, was 

of limited use as many of its focus 
areas were now redundant and/or 
irrelevant. 

Still, there are lessons which can 
be learnt from this study. This paper 
discusses the key findings of Lemes et 
al. that are still of relevance and 
motivates for their study to be 
replicated. This would provide 
insights into how certified producers 
perceptions have changed with the 
implementation of the new FSC 
Pesticide Policy. 

KEY FINDINGS: PERCEIVED 
COST OF CERTIFICATION
A questionnaire was sent to those 
responsible for certification and/or 
pest management at all FSC certified 
plantations in South Africa (n = 16) 
registered on the FSC webpage 
(http://info.fsc.org). Eight of the 
eligible 16 certified companies 
returned their surveys, representing 
62% of FSC certified area in South 
Africa. 

Half of the South African 
companies reported additional 
IPM-associated costs as a result of 
being certified, and the need to hire 
and/or allocate employees to work on 
IPM tasks that were related to 
certification requirements. Three 
quarters of respondents reported the 

Does Forest Certification work?  
Does it ensure forestry companies are managing their plantations in a 

more sustainable manner than they would without certification in place? 
And what impact is this having on those managing certified plantations? 

This is what a 2014 survey of certified plantations in South Africa, 
Australia and Brazil set out to answer – their concept was great, but the 

timing could not have been worse. 

FOREST CERTIFICATION – AN INSIDE PERSPECTIVE
Dr Katherine Louise Johnson and Jacqui Meyer 
Timber Industry Pesticide Working Group (TIPWG) Forestry South Africa

Dr Katherine Louise Johnson Jacqui Meyer

http://info.fsc.org
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need for additional training of 
employees. While no company 
provided a detailed monetary value of 
costs associated with certification, two 
stated that it could reach millions of 
dollars due to the reduced efficiency 
of pest control and the reduced 
production associated with this. 
Other additional costs included: the 
need for investment in research/
testing for alternatives to pesticides, 
increased monitoring, surveying and 
record keeping, and increased 
stakeholder liaison.

KEY FINDINGS: IMPACT OF 
CERTIFICATION ON PEST 
CONTROL
When asked to rate pest control 
methods in terms of importance, 
chemical control measures came 
fourth (Figure One) suggesting 
biological, silvicultural and tree 
resistance as pest control techniques 
were favoured by the industry. Still, 
75% of respondents rated chemical 
control as an important (25%) or 
very important (50%) tool and on 
the whole felt all three products 
currently under derogation were 
“required/much needed” i.e. 
deltamethrin 100%, cypermethrin 
87.5% and alpha-cypermethrin 
(75%). 

Perhaps unsurprisingly, the criteria 
adopted by FSC to ban certain 
pesticides received the greatest 
amount of criticism from 
respondents, with 75% raising this 
concern when given the opportunity 
to raise general comments. When 
asked whether they would remain 
FSC certified if no further derogations 
were issued 50% suggested they 
would not, while 37.5% said they 
would maintain it. This is probably 
driven by 87.5% of respondents 
identifying the lack of viable 
alternatives to banned/derogated 
pesticides being a “very important” 
cost of FSC certification and no 
company identifying scientific 
reasoning for the ban.

Interestingly, all but one company 
was conducting research to search for 

alternatives, either in house or 
partnering with universities, foreign 
institutes, government institutes. 

KEY FINDINGS: THE 
PERCEIVED VALUE OF 
CERTIFICATION
Respondents felt FSC certification 
performed well in respect to nine 
potential benefits – three economic, 
four social, and two environmental 
– that the respondents considered to 
be important (Figure Three, 
Quadrant B). These included: 
recognition and credibility, greater 
commitment to management, better 
planning of actions, good forestry 
model, lower risk to non-target 
species, greater credibility with 
regulatory agencies, better 
organisational activities, 
improvement of training and safety 
of applicators, and improvement of 
the life quality of employees. 

However, the performance of FSC 
certification in response to three 
additional environmental benefits 
considered important by respondents 
- improved management practices, 
fewer pesticides used, and greater use 
of non-chemical alternatives – was 
rated as unsatisfactory. Respondents 
felt FSC certification also failed to 
perform regarding a further eight 
potential benefits: lower production 
losses, lower control costs, 
competition with other companies, 
entering new markets, improved 

forest protection, larger areas of native 
forests, more research with IPM and 
better relationships with stakeholders. 
These, however, were considered by 
respondents to be of lower 
importance. 

KEY FINDINGS: 
COMMITMENT TO FSC 
CERTIFICATION
When focusing on the pest control 
implications of being FSC certified, 
87.5% of respondents were either 
“totally unsatisfied” or “unsatisfied” 
with the associated cost/benefit ratio, 
whereas only 12.5% of companies 
were satisfied with the relationship.

However, at the time of the survey 
being conducted there appeared to be 
no viable alternative with less than 
half of respondents having any form 
of additional certification 
(predominantly in the form of ISO 
14001 and ISO 9001) and none 
certified under the Programme for the 
Endorsement of Forest Certification 
– PEFC umbrella. This could explain 
why despite viewing FSC certification 
as unsatisfactory many remained 
certified.

WHERE NEXT?
Although the survey is outdated, it 
provides several interesting insights 
into the industries perception of the 
costs/benefits associated with FSC 
certification, particularly in relation to 

“

”

Unsurprisingly, the criteria  
adopted by FSC to ban certain 
pesticides received the greatest 

amount of criticism from respondents, 
with 75% raising this concern when 
given the opportunity to raise general 

comments.
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IPM. While all the companies 
surveyed identified benefits of being 
certified and felt FSC certification 
performed well in terms of delivering 
certain environmental, social and 
economic benefits, when it came to 
pesticide use, consensus was that the 
current system was both costly to 
implement, lacked a scientific-basis, 
reduced productivity and needed 
improvement. 

The results of this survey would 
suggest South African forestry 
producers would be very much in 
favour of a revised FSC Pesticide 
Policy; especially as many of the 
general comments made by 
respondents criticising the previous 
Pesticide Policy - “greater focus on 
methods of application, training”, 
“decisions based on risk rather than 
hazard”, and “the need for national 
standards” - appear to be delivered by 
the new one.

However, the new Pesticide Policy 
has been met with a somewhat 
negative response at best. Inclusions 
such as the incorporation of an 
Environmental and Social Risk 
Assessment (ESRA) as part of a 
company’s IPM approach, which sees 
a risk-based rather than hazard 
focused process being adopted, has 
added another layer of complexity. 
While the loss of derogations and 
total prohibition of certain pesticides, 
means the industry’s pest control 
toolbox has been further reduced. 
Other additions to the new Pesticide 
Policy, including the incorporation of 

International Generic Indicators (IGI) 
– still to be published by FSC – will 
also increase the number of hoops a 
certified producer will need to jump 
through if they wish to use pesticides. 
All of this is will increase, rather than 
reduce, the costs/burdens identified 
by the survey.

SO, ARE FSC CERTIFIED 
PRODUCERS IN SOUTH 
AFRICA ABOUT TO JUMP 
SHIP?
The survey would suggest many 
were prepared to. However, the 
global, consumer-led, drive for 
sustainable products and the market 
premiums paid for certified wood 
may have meant the perceived risks 
associated with losing FSC was 
simply too great. At the time of the 
survey, aside ISO certification, there 
were no available alternatives to 
FSC certification. This is no longer 
the case, and it will be interesting to 
see if the new PEFC endorsed 
Southern African Forestry Assurance 
Scheme (SAFAS) has, or could, have 
any impact on FSC certification 
levels.

The survey certainly highlighted 
some interesting perceptions held by 
the South African forestry industry 
in relation to the both the benefits 
and costs of being FSC certified. 
There is certainly a strong argument 
to replicate this survey to gain an 

“ ”
understanding of how perceptions 
have shifted post the implementation 
of the new FSC Pesticide Policy and 
how this has impacted perceived 
cost/benefit of FSC certification. If 
done across the Southern 
Hemisphere, as the original survey 
was, it could provide FSC with 
valuable insights about the impact 
FSC certification has on the 
respondents IPM practices and the 
perception of its value.

Starting with a South African 
pilot, we plan to conduct a survey of 
FSA members that considers whether 
‘the juice is still worth the squeeze?’ 

In other words, are the costs 
associated with attaining and 
maintaining certifications standards 
nullified by the associated benefits of 
certified forests and wood. With the 
introduction of the new FSC Pesticide 
Policy, associated ESRAs and 
imminent publication of the 
corresponding IGI’s, the increasing 
costs associated with plantation pest 
control and resulting impact on 
plantation productivity may have 
tipped the cost/benefit balance. The 
squeeze could simply be too great for 
many South African foresters, 
especially with alternative certification 
systems now in place and many South 
African forestry companies in the 
process of going through the SAFAS 
accreditation process. A follow up 
survey would provide insights into 
this and the perceived value, costs, 
and benefits of FSA certification in 
2022.

We plan to conduct a survey of FSA members that 
considers whether ‘the juice is still worth the squeeze?
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ESTIMATED HERBICIDE USE WITHIN THE 
COMMERCIAL FORESTRY SECTOR IN  
SOUTH AFRICA

SUMMARY
Globally, public aversion to the use of chemical pesticides (herbicides, fungicides, 
insecticides etc.) has led to increased pressure on reducing or eliminating their use. 
This is reflected in recent changes to forestry certification requirements, where 
increasingly stringent requirements have been placed on the use of pesticides. An 
understanding of how pesticides are used in forestry is needed to enable the 
eventual reduction in its use. This information can provide benchmarks for future 
research and management policies. It could also reveal where pesticide usage could 
be reduced. 

An industry-level herbicide survey was conducted, gathering data on the active 
ingredients and quantities used across different timber species grown, end-product 
produced and vegetation management phases within and across the three climate 
zones (cool temperate, warm temperate and sub-tropical). 

The study showed a reliance on glyphosate-based products, a global forestry trend. 
Herbicide use also correlates with site productivity, with higher use in sub-tropical 
and warm temperate climate zones compared to the cool temperate climate zone. 
The pre-establishment phase also received more herbicides followed with the 
re-establishment phase, with the post-establishment phase receiving the least. Using 
this data as a benchmark, we can begin investigating alternative vegetation 
management strategies that focus on the pre-establishment phase and both the 
sub-tropical and warm temperate climate zones, where the most herbicides was used. 

Dr C. Rolando

Prof K. M. Little

Dr J. C. Roberts
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INTRODUCTION
Increasing global pressure to reduce or eliminate 
herbicides, driven by factors such as increasing public 
aversion to herbicide use in forests, forest certification 
requirements and governmental regulations restricting or 
prohibiting herbicide use, means that the continued 
dependence on herbicides alone for weed control is no 
longer viable. In South Africa, herbicide use in commercial 
forests is managed through a combination of government 
legislation, third party certification and operational 
cost-effectiveness, with any pesticide application forming 
part of a planned practice to achieve a specific 
management goal. Although timber companies keep 
accurate records of herbicide use, this data is often 
fragmented, and stored in different formats depending on 
forest company making it difficult to accurately determine 
the total amounts used on an annual basis, including the 
main active ingredients applied and rates used per hectare. 

An herbicide survey was undertaken in 2017-2018 
within the South African forestry industry, specifically to 
quantify the herbicide types and quantities used. By 
linking the quantity of herbicides applied to timber species 
grown, end-product produced and vegetation management 
phases within and across the three climate zones, a better 
understanding of herbicide use can be obtained. In 
addition, this information may also highlight possible areas 
where herbicide use can potentially be reduced.

MATERIALS AND METHODS 
The survey was sent to 72 timber plantations managers 
owned by six of the 11 major forestry companies in South 

Africa, requesting details of their herbicide use over the 
period from February 2017 to February 2018. The 
herbicide use survey consisted of two sections: (i) general 
background information (e.g., location of plantation; 
genera planted/grown; main timber product produced) 
and (ii) herbicide information (e.g., date of herbicide 
application; what herbicides was applied; and the area 
treated at what quantities).

RESULTS AND DISCUSSION
Over the data collection period (2017-2018), 46 of the 72 
timber plantations completed the survey, equating to 
28.5% (or 343 959 ha) of South Africa’s total timber 
plantations area (ca. 1.2 million ha). The responses 
provided a good spread of data for the three main genera 
grown (Acacia spp., Eucalyptus spp. and Pinus spp.) over 
three climate zones (Cool temperate (CT), Warm 
temperate (WT) and Sub-tropical (ST)) and across the 
three vegetation management phases (pre-, re-, and 
post-establishment). 

HERBICIDE APPLICATION RATES
The amount of herbicide applied (rates and volumes) was 
largely a function of the interaction of site productivity 
(linked to climate zone) and vegetation management 
phases. As site productivity increases (CT<WT<ST), so 
does the need for vegetation management, as plant growth 
(both planted trees and competing vegetation) is greater on 
the more productive sites. For example, more herbicides 
were applied in the ST climate zone, followed by the WT 
and CT climate zones. For all genera and end-products 

Results and Discussion 
Over the data collection period (2017-2018), 46 of the 72 timber plantations completed 

the survey, equating to 28.5% (or 343 959 ha) of South Africa’s total timber plantations 

area (ca. 1.2 million ha). The responses provided a good spread of data for the three 

main genera grown (Acacia spp., Eucalyptus spp. and Pinus spp.) over three climate 

zones (Cool temperate (CT), Warm temperate (WT) and Sub-tropical (ST)) and across 

the three vegetation management phases (pre-, re-, and post-establishment).  

 

Herbicide application rates 
The amount of herbicide applied (rates and volumes) was largely a function of the 

interaction of site productivity (linked to climate zone) and vegetation management 

phases. As site productivity increases (CT<WT<ST), so does the need for vegetation 

management, as plant growth (both planted trees and competing vegetation) is greater 

on the more productive sites.  For example, more herbicides were applied in the ST 

climate zone, followed by the WT and CT climate zones. For all genera and end-

products (excluding eucalypt coppice in the ST climate zone), the pre-establishment 

phase generally received more herbicides, than the re-establishment phase, with the 

least amount applied in the post-establishment phase (Figure 1).  

 

Figure 1.  Herbicide active ingredient applied over one year according to vegetation  

  management phases within three climate zones (CT, WT and ST) during 2017-

  2018 for commercial timber plantations within South Africa. Bars in figure  

  indicate standard deviation. 

Figure 1.  Herbicide active ingredient applied over one year according to vegetation management phases within three climate zones (CT, WT 
and ST) during 2017- 2018 for commercial timber plantations within South Africa. Bars in figure indicate standard deviation.
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(excluding eucalypt coppice in the ST climate zone), the 
pre-establishment phase generally received more 
herbicides, than the re-establishment phase, with the least 
amount applied in the post-establishment phase (Figure 
1). 

ACTIVE INGREDIENTS 
Results from the herbicide survey indicated that 16 
different active ingredients (herbicide formulations) were 
used, with glyphosate-based products being the most 
commonly used herbicide accounting for 97% (183 386 
kg of a.i.) of the total quantity of a.i. applied (188 288 kg 
a.i.). Glyphosate isopropylamine salt (360 g a.i. ℓ-1) was 
the most frequently used glyphosate formulation, with 
152 592 kg of a.i. (or 81% relative to total quantity 
applied) applied over 263 331 ha (77% of total area 
surveyed) followed by the glyphosate sodium salt (700 g 
a.i. ℓ-1) at 19 820 kg a.i. (11% of total quantity applied). 
Both glyphosate ammonium salt (200 g a.i. ℓ-1) and 
glyphosate potassium salt (540 g a.i. ℓ-1) accounted for a 
combined 6% of the herbicide applied. In terms of 
application area, these glyphosate-based products were 
applied to over 86% (296 819 ha) of the total surveyed 
area (343 784 ha). This is unsurprising, as globally 
glyphosate is generally the most used herbicide for the 
control of competing vegetation in planted forests 
(Gouse 2014; Rolando 2013; Rolando et al. 2017)  
(Table 1). 

Table 1: Global glyphosate use (sources: NFD 2015; Weatherford et al. 
2015; Rolando 2013; Rolando et al. 2017)

Total a.i. applied 
(tonnes yr-1)

South Africa *374 

Chile 200-295

Canada 275 

Australia 200-250 

United States of America 185 

New Zealand 175 
*Estimated use within commercial timber plantations in South Arica

South Africa’s reliance of glyphosate-based products 
makes herbicide resistance an ever-present concern. By 
better understanding the herbicide use of other countries, 
we could identify alternative vegetation management 
strategies that could aid in reducing South Africa’s 
reliance on this single a.i.. Additionally, we can 
investigate current and past research trials and 
understand the long-term impacts of various vegetation 
management treatments (including any alternative 

vegetation management strategies) on tree growth, 
quantity of herbicides applied and the cost-effectiveness 
thereof. 

CONCLUSION
Between 2017-2018, this survey identified 16 different 
active ingredients (herbicide formulations) used to control 
weeds in South African plantations. Glyphosate-based 
products accounting for 97% of the a.i. used. There is a 
concern that over-reliance on a single a.i. could lead to 
herbicide resistance build-up, which would support the 
need to evaluate alternate vegetation management 
strategies. 

In terms of application, most herbicide was applied 
during the re-establishment phase regardless of climatic 
zone, with climatic zone productivity correlating strongly 
with application amounts. This information not only 
provides strong baseline data upon which future studies 
can be compared, but it also highlights areas where 
alternate vegetation management strategies may have the 
greatest overall impact in terms of reducing the overall 
pesticide use.

REFERENCES
Gouse M. 2004. Assessing the Value of Glyphosate in South African 

Agricultural Sector. Department of Agricultural Economics, Extension 
and Rural Development University of Pretoria. South  Africa. 
Available at https://www.up.ac.za/ [accessed 15 February 2020].

NFD (National Forestry Database). 2015. Silviculture. Available at: 
http://nfdp.ccfm.org/silviculture/quick_facts_e.php [accessed on 10 
July 2017].

Rolando CA, Garrett LG, Baillie BR, Watt MS. 2013. A survey of 
herbicide use and a review of environmental fate in New Zealand 
planted forests. New Zealand Journal of Forestry Science 43: 1-10.

Rolando CA, Baillie BR, Thompson DG, Little KM. 2017. The Risks 
Associated with Glyphosate-Based Herbicide Use in Planted Forests. 
Forests 8(6): 208. Available at: http://www.mdpi.com/1999-
4907/8/6/208/htm.

Weatherford P, Tatum VL, Wigley TB. 2015. Herbicide use patterns on 
corporate forest lands in the United States, 2011. NCASI Technical 
Bulletin 1-28. Carolina: The National Council for Air and Stream 
Improvement.

Full article is available at: JC Roberts, KM Little & C Rolando (2021): 
Estimated herbicide use in the commercial forest sector in South 
Africa, Australian Forestry, Volume 84, (3) Pages 108-121.

To link to this article: https://doi.org/10.1080/00049158.2021.1935127

Or 

Roberts JC, Little KM, Rolando CA. 2022. The development of an 
integrated herbicide risk model for plantation forests in South Africa. 
PhD Thesis. Nelson Mandela University, South Africa.

https://doi.org/10.1080/00049158.2021.1935127


 18 • TIP-MAG • VOL.3   NO.2

General TIPWG enquiries: Roger Poole, TIPWG Chairman

TIP-Mag submissions: Jacqui Meyer, TIPWG Secretariat 

Subscribe to TIP-Mag: Click here, then add your email address in the block at the bottom of the TIPWG homepage

www.tipwg.co.za

www.forestrysouthafrica.co.za

mailto:roger%40tipwg.co.za?subject=TIPWG%20MAG
mailto:jacqui%40tipwg.co.za?subject=TIPWG%20MAG
http://www.tipwg.co.za
http://www.tipwg.co.za
http://www.forestrysouthafrica.co.za

	_heading=h.gjdgxs

